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NONG NGHIEP

MUC LUC

BUI CHI BUU, NGUYEN THI LANG. Ngudn vét liéu cho gen khang bénh
dao on tir giéng Itia Té Tép, Viet Nam
LE MINH TUONG, NGUYEN BUC NHUAN, BINH HOANG KHA, LE
THINGOC XUAN, NGO THANH TR, PAO THI HONG XUYEN. Nghién
clu da dang di truyén clia ndm Phytophthora spp. gay bénh thdi 14, théi
than hai cay sen (Nelumbo nucifera)

PHAM BUC TOAN, PHUNG THI MY LINH, BUI CACH TUYEN. Ung
dung ky thuat multiplex RT-PCR phat hién Cymbidium mosaic virus
(CymMV) va Odontoglossum ringspot virus (ORSV) gay hai trén chi
dang lan (Dendrobium)

TRAN THI NGOC BICH, NGUYEN THI NGOC THUAN, TRUONG
CONG LUC. Phan 1ap, dinh danh va xac dinh dic diém cla Papaya
ringspot virus (PRSV) trén cay du dd va bau bi tai thanh phd HS Chi
Minh

HUYNH THI HONG PHAN, DANG THI BAO QUYEN, NGUYEN THI
NGOC TUYEN, VO THI BICH DAO, PINH QUOC TOAN, TRAN THI
VAN, LE DINH DON, BUI CACH TUYEN. Ghi nhan nam Curvularia

intermedia gay dom nau trén 14 lan Phi diép vang (Dendrobium
chrysanthum) trong tai thanh phé H6 Chi Minh

PHAM THANH VU, TRUONG VINH HAI, TRAN MINH TR, CHU TRUNG
KIEN. Xac dinh tac nhan gay bénh chay 14 trén mai vang va kha nang dc
ché nim gay bénh bang vat liéu nano

PHAM MINH NHUT, CHU TRUNG KIEN. Xac dinh tac nhan gay bénh
than thur trén trai xoai tai tinh Ba Ria - Ving Tau va hiéu luc kiém soat
mam bénh cla chitosan va nano chitosan

HUYNH THI THONG, PHAM VAN LUC, NGUYEN THI THUY DUONG,
POAN THI KIEU TIEN, NGUYEN THI THU NGA. X4c dinh tac nhan gay
bénh thdi trai mit va budc dau danh gia thudc hoa hoc phong trir tac nhan
gay bénh

PO HOANG YEN, NGUYEN THI MINH HANG, NGUYEN THI LOAN,
TRAN ANH TUAN, PHAM XUAN TRUONG, TRAN THANH TRANG,
NGUYEN MINH CHI, HA BICH HONG, NGUYEN MANH HA. Phong trir
sinh hoc pém Cryptosporiopsis eucalypti gay bénh dom I bach dan
bang vi ndm ndi sinh

QUANG KHOI NGO, LE MINH TUONG. Phan Iap va dénh gia kha
nang d6i khang cla xa khuan d6i véi ndm Fusarium oxysporum gay
bénh héo vang trén cay dau nanh rau

NGUYEN PHU DUNG, VAN VIEN LUONG, NGUYEN THI THAI SON,
PHAM THI BE THI, PHAN QUY QUA, LUU VINH TRI, NGUYEN

TRUONG HONG CONG. Pinh danh va danh gia kha nang san sinh
enzyme, doi khang cla Bacillus sp. v6i Phytophthora palmivora gay
bénh nt than xi mi mit tai huyén Chg Mdi, tinh An Giang

NGUYEN THI LIEN, PHAM THI PHUOC NHI, NGUYEN LAM MINH,

NGUYEN TANG PHU. Hoat tinh khang ndm Fusarium sambucinum
FG2 gay théi cudng chudi clia Bacillus amyloliquefaciens HGG10 phan
|ap tir vang ré chudi

VO THI NGOC HA, HUYNH7THANH HUNG. Tuyén chon cac vi khuan
d6i khang kiém soat vi khuan Ralstonia solanacearum gay bénh héo
xanh trén cay ca chua
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LE VAN MANH, HO MANH TUGONG, PHAM QUANG HUY, NGUYEN
THI HONG HA, TRAN THI HOA, PHAN QUYEN, LE THI THAO LINH,
CHU HOANG HA, DO TIEN PHAT. Danh gia ddc diém hoa sinh, kha
nang khang bénh va kich thich sinh trudng cla ching Klebsiella
variicola BR12 dugc phan 1ap tir d4t vang ré cay cam

THAI TRAN ANH THU, HO XUAN BACH, NGUYEN QUANG TIEN,
NGUYEN DAC KHOA. T6i uu hoa moi truang nuoi cdy dé kich thich kha
nang tao noi bao tlr clia vi khuan d6i khang Bacillus pumilus TG-71
phong tri bénh bac |a Ita (Xanthomonas oryzae pv. oryzae)

VO THI DUNG, VU TRIEU MAN, VUONG THI THUY HANG, NGUYEN
HOANG TIEN. Nghién citu dich chiét la cay bach dan phong chéng ndm
Colletotrichum spp. gay bénh trén cay ca chua tai tihh Nghé An

TRUONG VAN XA, NGUYEN CHi THIEN, NGUYEN DPAC KHOA. So
sanh hiéu quéa gidm bénh bac 4 lta cla dich chiét 1a cay hoa ngd s&c
(Ageratum conyzoides) va cay ¢ hoi (Chromolaena odorata)

PHAM THIET TRINH, NGUYEN MINH KHOI, TRUONG VAN XA,
NGUYEN DAC KHOA. Khé nang kich khang bénh bac & (Xanthomonas
oryzae pv. oryzae) khi ngam hat giong két hgp phun én 14 IGa cao chiét
& s6ng ddi (Kalanchoe pinnata) ly trich bang dung méi nudc

HO HOANG NAM, NGUYEN HOANG DUY, DOAN THI KIEU TIEN,

NGUYEN THI THUY DUONG, NGUYEN THI THU NGA. Co ché kich
khang clia mot s6 hoa chat chdng lai bénh suong mai do Peronospora
belbahrii trén cay hing qué

NGUYEN DON HIEU, NGUYEN THI THANH TRANG, NGUYEN THI
KIM UYEN, NGUYEN NGOC MAI. Danh gi4 hiéu Iuc in vitro clia mot s6
hoat chét thudc béo vé thuc vat d6i véi ndm Pestalotiopsis microspora
va Colletotrichum gloeosporioides tac nhan gay bénh rung 1a dém tron
trén cay cao su

LE THI PHUONG LAN, NGUYEN XUAN POAN, NGUYEN HUY

CHUNG, NGUYEN XUAN THU, NGUYEN THI THO, LE TUAN TU.
Sang loc ngudn vét lieu lac (Arachis hypogaea L.) chiu han va khang
bénh héo xanh vi khun (Ralstonia solanacearum Smith) cho céc tinh
mién Trung

NGUYEN VAN MINH, HOANG MAI BUC. Anh huéng clia lugng phan
bon va méat do tréng dén nang suét va hiéu qua kinh t& clia giéng sén
khang bénh kham 14 HN1 trén dat nau do bazan tai tinh Dak Lak

pod VAN CHUNG, PHAN TU QUY, NGUYEN VAN BON. Nghién ctu
ing dung phu phdm ba bot mi trong lén men Acinetobacter
nosocomialis CYS-V3 tao nano bac sinh hoc va danh gia tiém nang
khang tuyén tring nét sung trén ho tiéu

TRAN VO PHEN, DANG QUOC HUY, NGUYEN TRUONG VU, HUYNH
VAN SAU. Nghién citu quan xa tuyén tring ky sinh cay sau riéng & mot
s6 viing canh tac chinh tai déng bang séng Ciu Long

PHAM VAN LUC, NGUYEN KIM CUONG, NGUYEN THI THU NGA,
DOAN THI KIEU TIEN. Kh3o sat thanh phan tuyén tring ky sinh thuc
vat trén cay 6i tai huyén Chau Thanh, tinh Dng Thap

NGUYEN THI THANH PHUNG, DUONG THI OANH, TRAN THI DIEU
HIEN, NGUYEN TO CAT TRIEU, NGUYEN DO, NGUYEN QUANG

NGOC, NGUYEN VAN LONG. Anh hudng clia tuyén trung Meloidogyne
spp. dén sinh trudng cla cay ho tiéu trong diéu kién vuon uom
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KHOA HOC CONG NGHE

NGUON VAT LIEU CHO GEN KHANG BENH BAO ON
TU GIONG LUA TE TEP, VIET NAM

Bti Chi Biru>*, Nguyén Thi Lang?
! Vien Khoa hoc va Ky thuat Nong nghiép mién Nam

?Vien Nghién ciu Nong nghiép Cong nghé cao dong bang song Cuu Long

TOM TAT

"Email: buubuichi@gmail.com

Phat trién giong lua khang dao 6n 1a giai phap t6i vu trong chién luoc quan ly bénh dao o6n trong san xuit lia
toan thé gidi. Giong lia ban dia Viet Nam 1a Té Tép da tré thanh nguodn vat liéu cung cip gen khang bénh dao
on phd rong va bén vitng. Té Tép thudc loai hinh indica véi genome mang nhiéu gen khang va chum gen khang
(cluster) dugc phan lap gan day va trong qua khtt nhu sau: Gen Pifp trén nhiém sic thé 1; Pi-54 va Pik" trén
nhiém sic thé 11; Pi-2¢trén nhiém sic thé 2; Pita, PitaZ, Pi-67trén nhiém sic thé 12, gin tam dong; dac biét 1a
chum gen khang (cluster) ma hoa protein NLR-LRR (nucleotide-binding site leucine-rich repeat). T4t ca da
hinh thanh nén mot hé gen c6 kha ning cho nguén vat lieu di truyén (donors) rat quy hiém, phuc vu chuong
trinh lai tao giong lia cao san khang bénh dao 6n phd rong va bén vimg.

Tit khoa: Bénh dao on co bong, bénh dao on I4, chuing noi, hé gen tham chiéu, genome, khang pho rong, khing

bén vitng, LRR, mau phan Iip, NLR, trinh tir gen.

1. BAT VAN BE

Phét trién giong laa khang dao on 1a giai phap toi
uu trong chién lugc 6n dinh nang suat lua cta thé
gioi. Viet Nam tu hao 1a noi c6 nguon tai nguyen di
truyén da dang vé gen khang bénh dao on, cu thé la
giong ban dia Té Tép duoc thé gidi vinh danh.

Hién c6 khoang 120 gen khang (R) véi nam
Magnaporthe grisea duwoc phan 1ap thanh cong.
Trong d6, 26 gen duoc dong héa (cloned) [1, 2]. He
thong phat sinh bénh (pathosystem) ctia ndm dao 6n
Magnaporthe grisea (Hebert) Barr, 1a mot hé thong
mau muc (model) dé thuc hién nghién ctru tuong tac
gitta ky sinh va ky chu.

Tién bo gidi trinh tw gen thé hé mdoi (NGS) da
cho biét duoc trinh tu haplotype ctia méi gen khang
duoc dong hoa thanh cong va xac dinh duoc nhiéu
alen hodc bién thé tu nhién cta gen khang phd rong
nhuw: Pib, Pik locus Pil, Pike, Pikg, Pi54 a, novel Pi21
haplotypes, alen mé6i cia PiZ/9 locus. Nhiing gen
dich c6 phé khang rong va khang bén vimg duoc ghi
nhan tir nguon vat lieu Té Tép va nguodn lua hoang 1a
su kién duoc thé gidi chua y.

2. KET QUA VA THAO LUAN

2.1. Ngudn gen khang dao 6n ctia té tép

Giong lua ban dia loai hinh indica: ‘Tetep’ néi
tiéng khap thé giéi vi tinh khang bén vimg va phé
khang rong déi voi ndm gay bénh dao on trén lua.

Cho dén nay, c6 6 gen khang da duoc ghi nhan
trén giong Té Tép: Pi-1, Pi-kh va Pi54 dinh vi trén
nhiém sac thé 11, hai gen gid dinh tuong tac allelic
v6i Pita, Pita2va Pi67trén nhiém sac thé 12 da duoc
phan lap trén mau giong Té Tép cta Viét Nam [3, 4].
Gen khang dao 6n c6 bong Pb2 dinh vi gan tam dong
ctia nhiém sic thé 12, duoc phan lap gan day trong
quan thé con lai RIL4, tinh khang c6 nguén goc tir
mau giong Té Tép [5].

Kiyosawa (1986) [6] da hinh thanh mot bo giong
chuin khang (differential), méi giong mang mot dén
hai gen khang bénh dao 6n. Nhimg gen khang bé
sung sau nay déu duoc tim thay trén giong lda indica,
rat hiém gap trong loai hinh cay lua japonia. Nghién
cttu nay da duoc bat dau tir viec du nhap gen khang
tir 4 giong lua trong LAC23, 5173, Pai-Kan-Tao va Té
Tép vao giong lda nhiém bénh CO39. Tién hanh thuc
hién viéc tao nén cac quan thé gan nhu dang gen
(NILs: nearly isogenic lines), méi quan thé NIL mang
mot dén 2 gen khang. Cac quan thé NILs nay cho
phép kham pha nhiéu gen khang méi, cé tén la: P,
Pi2 (=Pi7’), Pi3, Pi#® [7 - 10].

2.2. Té Tép cung cdp nguédn gen Pita/Pita2

Pita 1a mot trong nhiig gen R duoc biét nhiéu
nhat trong Oryza sativa & mic do phan t&. Pita ma
hoa protein c6 chirc nang “thu thé trong té bao chat”
(receptor) voi 928 amino axit, thuc hién tién trinh
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NBS (nucleobinding site) va LRD (leucine rich
domain) [11]. Yoshida va Miyashita (2009) [12] da
nghién ctu gen Pita trong cac loai lua hoang dac biét
la Oryza rufipogon. Biswas va cs (2023) [13] thuc
hién phan tich di truyén phan tx bénh dao on trén 14
ctia giong Té Tép thong qua quan thé con lai can giao
tai t6 hop ‘RIL4’ biéu thi tinh khang dao on trén 14 va
trén ¢6 bong. Phan tich kiéu hinh phén ly trong quan
thé F, cho thdy, tinh khang bénh dao 6n RIL4 duoc
diéu khién boi mot gen troi, tam dat tén 1a Pi-/(?). Gen
nay dinh vi trén ban do di truyén & vung cé do 16n
phan t 2,4 cM gan tam dong, thuoc nhiém sac thé 12
va da giai trinh ty gen dich, réi so véi hé gen tham
chiéu Nipponbare, nam trong ving c6 5 gen ma hoa
NBS-LRR. Hai gen trong s6 do 1a trinh tu ctia alen
Pitava Pi67. Chung da duoc phan lap trudc day boi
nhiéu nghién ctu vé Té Tép. Hai gen khac: LOC_
0s12g17090va LOC_Os12g17490biéu hién tinh chat
dong dang (homologs) voi gen khang bénh soc ri sat
Yr10. Xét nghiém mang tinh chat “twong tac allelic”
voi Pita2va Pi67. Diéu nay cho thdy, tinh khang bénh
dao on trén 14 cua quan thé RIL4 vira c6 “fuong tic
allelic’, vira “lién két’ chat che véi nhau. Vi tri trong
hé gen Té Tép ctua gen khang dao 6n 1a (RIL4) hoan
toan trung hop voi két qua phan tich. Dong thoi cac
nghién ctru con tim thdy gen khang dao 6n c6 bong
Pb2 (duoc phan lap truéc day). Nhu vay, Té Tép
mang ca gen khang dao 6n ¢6 bong va dao on 14 lua.
Biswas va cs (2023) [13] ciing thao luan rat sau vé
tinh chat vi tri lién ké nhu vay (juxtaposition) ctia
chum gen khang ma nhiéu nghién ctru treoc do da
xac dinh 13 hai gen “ Pita/Pita2 complex” (Hinh 1).

(=) (1] (<)
raap Dsstance Phy=ical Distance
dcna) (ran)

X casmysrss —— ool aiss
= P
.00 —Ariares —
o L
]
dAlbp i = =
= = | G z
3 = 3
- i
=
S,
2a anz |Pro7rmrazar g
=3
I~ E U
oz 6.19 Mb
<EN i Pr-t(z)
Xo
Ensiz
RRZIE T T2k nesaz
L T =
o e — RS
oss
| s
=
4 i2)nnsc 1o ~ i §
- E
o \‘\._
| (31 ers60 . ~-8  apsie e
~=-—f—=rsea oas
o &
}—(71 Arerzea

Hinh 1. Ban d6 di truyén va ban d6 vat ly gen khang
dao 6n trong quan thé con lai RILA4 [13].
(a) Bin do di truyén gen Pi-l(t) trén co sé phan
tich lién két gen cua con lai phan ly F, (HPU2216 x

RIL4). *Biéu thi tdi to hop gitta markers va Pil(t). SO

hiéu bén trdi ban do la khodng cach di truyén tinh
bang cM. (b) Ban do vat Iy gen Pi-l(t) thong qua ky
thuat E-landing nhimg chi thi phan tir lién két chat
theo trinh tir tham chiéu cua giong lhia Nipponbare
(RGSP 1.0) cua International Rice Genome
Sequencing Project (http.//rapdb.dna.afrc.go.jp).
Puong cham cham biéu thi vi tri markers trén hé gen
Nipponbare. S6 bén phai ban do Ia khodng cach duoc
tinh bang Mb. Vi tri vat Iy cua gen Pita3(®) (9,88 -
10,06), Pita (10,60), Pi67®) (10,61 - 12,09, Pi - 42(t)
8,07 -1224) vda Prr (10,71 - 10,98) tinh theo triéu cap
base (Mb) boi Chen va cs (2014) [14], Jia va Martin
2008) [15], Joshi va cs (2019) [16/, Kumar va cs
2010) [17], Meng va cs (2020) [18]. (c) Gen khang
ung cir vién voi dic diém NBS-LRR dwoc phan lip
trén vung co gen PiH(Y) tham khido trén TIGR Rice
Genome Annotation Project. CEN: viét tat chir
centromere (tim dong).

Xét nghiém twong tac allelic gita FitaZ va Pi67
diéu khién tinh khang dao on trén 14, thong qua quan
thé con lai gitra RIL4 x IRBLta2-Pi va RIL4 x TDH251.
Két qua minh chimg Té Tép mang cac gen nay [16,
19]. Quan thé con lai phan ly F, dan xuat tir cap lai
RII4 x IRBLta2-Pi va RII4 x TDH251 duoc ching
bénh, véi isolate ky hieéu PO-HPU2216-5-2. Ty 1é cay
khang: Cay nhiém phan ly theo 15: 1 ¢6 nghia la tinh
khang duoc diéu khién boi 2 gen troi lip doan
(duplicate), sau khi xét nghiém muc do c6 y nghia
cua Chibinh phuong.

2.3. Té Tép cung cidp nhiéu ngudn gen mang
chitc nang NLR- LRR (nucleotide-binding site and
leucine-rich repeat)

Té Tép la giong lua trong biéu hién tinh khang
bénh dao on phé rong. Co s¢ di truyén phan tir clia
tinh khang phé rong nay van chua duoc biét ro rang.
Wang va cs (2019a) [20] da tu dat cau hoi: Cé phai do
Té Tép mang nhiéu gen NLR hon so véi giong khac
chiang? hodc Té Tép c6 nhiéu gen NLR chu luc lién
quan dén tinh khang phd rong? Cé nhiéu cap NLR
tuong tac trong bo gen Té Tép khong?. Wang va cs
(2019a) [20] tién hanh giai trinh tr hé gen giong lua
nay; giai thich di truyén duoc chudéi ADN
(annotation) v6i 455 gen NLR (Hinh 2).

Nghién ctru ctia Wang va cs (2019a) [20] da
dong hoa va xét nghiém duwoc 219 gen NLR nhu
nhitg transgenes trong 2 giong lua nhiém dao on,
voi 5 - 12 chtiing noi ndm dao on rat da dang. Trong
nhiéu trueong hop, c6 it hon 12 ching noi (strains)
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duwoc nuodi cay thanh cong dé xét nghiém. Co 90 gen
NLR duoc dong hoéa thanh cong, biéu hién tinh
khang v6i mot cho dén nhiéu ching noi ndm gay
bénh. Méi chiung noi ndm duoc ghi nhan béi nhiéu
gen NLRs. Tuy nhién, vai gen NLRs biéu thi tinh
khang duoc > 6 ching noi. Cac gen NLRs cua Té
Tép ro rang vo cung can thiét trong diéu khién tinh
khang bénh dao 6n phé rong. Két qua nay duoc ho
tro boi phan tich di truyén theo pha hé, voi két qua
twong quan gitra tinh khang bénh voi s6 luong gen
NLR caa Té Tép. Phuong phap xac dinh timg cap
gen NLR biéu thi ro timg chitc ning riéng biét.
Nghién ctu cia Wang va cs (2019b) [21] cling da
tim thay > 20% gen NLRs trong Té Tép va 3 cidp gen
nira trong hé gen cac giong laa khac (Hinh 2). Tap
hop cac chudi trinh tu ctia hé gen giong Té Tép,
Wang va cs (2019a) [20] da thuc hién duoc ~7,8
trieu “PacBio RS II” subreads voi 66 cap base G,
tuong duwong véi ~150 x @6 che pha hé gen (Hinh 2).

TetepALRs

i p4
3 -

Hinh 2. Ban d6 di truyén ctia "Tetep NLR genes"

Két qua diéu tra toan hé gen ngau nhién, c6 219
gen NLRs (danh so tir 001 - 219) ctia he gen giong lua
Té Tép dugc dong héa va duoc xét nghiém kiéu hinh
khang bénh d6i v6i 12 chiung noi ndm da dang cao
(tr ching noi S2007 dén LaiXian). Hai giong lua
japonica nhiém bénh, TP309 va Shin2, duoc ding lam
vat lieu dé chuyén nap gen. Mdi gen NLR duoc xét
nghiém biéu thi mau sic theo trang thai khang bénh,
i.e.,, khang (R) hoac nhiém (S), doi véi timg ching
noi nam. Gen NLRs c6 kha nang di truyén tai it nhat
1 trong 5 giong dan xuat tir Té Tép duoc danh dau
bang tam giac xanh blue. Cap gen NLRs duoc danh
d4au bang vong tron xanh blue (helper) hodc dau thap
(sensor) [20].

2.4. Té Tép cung cdp ngudn gen Prk” trén nhiém
sac thé 11

Sharma va cs (2012) [22] st dung Té Tép nhu
nguodn vat lieu cho gen khang bénh dao on dé lap ban
d6 gen Pi-K* thong qua ky thuat RAPD va AFLP két
hop voi BSA (bulk segregant analysis). Quan thé con
lai phan ly F, bao gdm 205 c4 thé, dan xuat tir cap lai
Tetep x HP2216 (HP2216 1a giong chudn nhiém).
Chung isolate PLP-1 ctia ndm dao on Magnaporthe
griseavao cay ma tudi 3. Két qua cho thay, gen Pr-
K12 gen don, troi. Két qua phan tich RAPD véi 240
modi phat hién duoc da hinh gitta khang va nhiém ctia
b6 me. Trong d6, c6 48 mdi cho bang da hinh. Két
qua BSA cho thdy, c6 5 mo6i/48 moi, biéu hién da
hinh gitta bang khang va nhiém. Bang hinh phan ti
ADN 700 bp biéu thi tir cay khang bénh voi moi ky
hieu “5-129”. Két hop véi 64 cap moi AFLP theo diéu
tra da hinh gitra giong laa HP 2216 va Té Tép. Két
qua c6 11 két hop AFLP primer gitip phan biét duoc
“bulks” khang véi “bulks” nhiém. Biang hinh AFLP &
vi tri 75 bp thu duoc két qua két hop véi primer, E-
TAIM-CTC dong phan ly véi gen khang bénh. Moi
RAPD 5-129,,, va moi AFLP,; dinh vi trén ban do di
truyén, gia tri lien két 2,1 eM va 15,1 Em, ké can véi
gen dich Pi-k", theo tht tw. Bang hinh RAPD cho
thay, lién két chat ché voi gen Pi-k". san pham PCR
nay duoc giai trinh te ADN va dung dé phat trién chi
thi CAPs dong phan ly v6i kiéu hinh khang bénh
trong quan thé con lai. Phan tich trinh tu va tim kiém
gen dong dang cho két qua: Chi thi phan tt CAPs
déng phan ly véi gen dich. Gen dinh vi trén vai dai
ctia nhiém sic thé 11 [22].

2.5. Té Tép cung cidp ngudn gen Pi67trén nhiém
sac thé 12

Joshi va cs (2019) [16] da khai thac ngudn gen
Pi-67tir giong lua Té Tép c6 phé khang bénh dao 6n
rong va khang bén virng. Quan thé con lai duoc st
dung 1a quan thé don boi kép TDH251 dan xuat tinh
khang bénh dao 6n ctia Té Tép. Gen dich duwoc “fine-
mapped’ & quang gitta doan phan t muc tiéu, voi
kich thuéc 0,4 cm; dinh vi gitra hai chi thi phan tk
YL87/155 va RRSS; nam gan tam dong trén nhiém
sic thé 12. So sanh voi hé gen tham chiéu
Nipponbare, viing c6 d6 16n phan t 2,03 Mb trai dai
tee vi tri 10,60 - 12,63 Mb, gan tAm dong ctia nhiém
sac thé 12 duoc phan dinh 1a ving mang chum gen
khang dao 6n. Co tat ca 106 gen dugc du doan duoc
phan 1ap lai trong viung P:67thong qua diéu tra voi
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hé gen tham chi€u Nipponbare. Hon tat ca,
gen Os12g0281600ma hoa protein  “nucleotide-
binding site and leucine-rich repeat” (NBS-LRR) la
ung cit vién tiém nang nhat duoc xac dinh tir dong
don boi kép TDH251. Két qua phan tich “pathotype”
va chay trinh tu alen, gen P:67(?) c6 thé phan biét voi
hai gen khac Pi19va Pi42(t); ching dinh vi tai ving
syntenic (dong dang di truyén) trén nhiém sac thé
12. Dinh vi vat ly gen Pi67va xac dinh
gen Os12g0281600 (NBS-LRR) 1a mét ¢ng vién gen
khang bénh tiém nang nhat dé dong hoa va dinh tinh
chtic ning gen [16].
2.6. Té Tép cung cip nguoén gen Pi54

Zhang va cs (2018) [1] da khai thac ngudn gen
khang dao on Pi54 va dong hoa gen nay tir giong lua
Té Tép. Gen dich c6 kha niang khang bénh phé rong
vOi ndm Magnaporthe oryzae. Cac bién thé ctia gen
Pi54 déu duoc xac dinh khong chi & quan thé lua
thuan héa ma con xem xét quan thé lua hoang dai,
nhung hau hét laa thuoc loai hinh japonica va mot vai
thuoc loai hinh indica déu mat di chttc nang.

Nghién cttu ctia Zhang va cs (2018) [1] cho
thay, Pi54 (Os11g0639100) va dong dang cta no
Os11g0640600 (dat tén 1a: #11 gene) dinh vi rat gan
nhau trén vung c6 d¢ 16n phan t& 25 kb trong hé

gen giong lua japonica cv. Sasanishiki. Tién hanh so
sanh voi hé gen tham chiéu Nipponbare & ving cé
do 16n phan tr 99 kb. Giong Sasanishiki da mat di it
nhat 6 gen; mot chum gen khang R khéac nira
(0s1120639600, Osllg0640000, Osllg0640300).
T4am loai lua hoang thudc genome AA bao gdbm nam
loai dugc phan loai 1a t6 tién cua Nipponbare, hodc
Sasanishiki cting duoc xem xét. Loai lua hoang
thuéc genome BB nhu O. punctata cing duoc xem
nhue t6 tién cua Sasanishiki. Lua hoang thuoc
genome FF, vi du O. brachyantha (t6 tién goc cta
nhiéu loai thudc chi Oryza) ciing khong c6 gen dich
khi phan tich, vi Pi54 c6 thé da mat di trong qua
trinh thuan hoa. Két qua nghién cttu da dinh huong
tim kiém vao nhtmg cluster di truyén (chum gen R)
da bi ddo nguoc, dem so sanh v6i hé gen tham chiéu
Nipponbare va cac loai thuéc nhém thuan hoa tuong
te. Két qua cho thdy, vé di truyén huyét thong co
khoang 11 gen dich ctia laa hoang O. brachyanthala
cin nguyén cua ca hai gen Pi54va #11 alleles. Gen
Pi-54 ctia Nipponbare dac biét bi xao tron boi 143
chén doan (insertion) voi kich thudce 37/44 bp so véi
hé gen Té Tép va Sasanishiki. Gen Pi54 cta lua
japonica cv. Sasanishiki da mat cac domains cua
protein NBS-LRR (Hinh 3).
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Hinh 3. Trinh tev ADN ctia nhitng Pi54 alleles. Trinh ti ctia Nipponbare, O. rufipogon, O. meridionalis, O.
sativa ssp. indica (9311 va'Té Tép), O. glaberrimabao gom sequences va 800 bp upstream sequences, trong
khi d6, 5 sequences khac 1a gen dich (bit ddu ATG).

CC: viét tit ctia coiled coil [1]
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Két qua nghién ctu ctia Zhang va cs (2018) [1] cho
thay, gen Pi54 c6 thé dan xuat tir mot 1dp doan song
song (tandem duplication) tir gen dich c6 tén “#11
gené” trong nhimg loai t6 tién lua hoang thudc genome
FF. Hai cau trac khac nhau ctia Pi54locus c6 duoc ngay
nay, nho mot don vi di dong ndm gan v6i chum gen
khang R, duoc phat trién thong qua nhiéu nim thuan
hoéa. Giong laa Viet Nam Té Tép c6 duoc nguon gen
quy nay la diéu dang tur hao, khong bi mat di trong qua
trinh thuan hoa tir lda hoang sang lia trong.

2.7. Té Tép, s6c nau cung cip ngudn gen khing
dao 6n cuing véi quan thé lua hoang O. punctala-1, O.
latifolia-1, O. nivara-1

Nghién ctru ctia Nguyén Thi Lang va cs (2014 a va
b) [23, 24], Fukuta va cs (2017) [25] da xac dinh duoc
cac mau laa hoang Oryza punctala-1, O. latifolia-1, O.

MEIZXASATER TIN50

]

nivara-1 phan bo trong cing nhom di truyén voi Té
Tép, ngudn cho gen khang bénh dao on.

Nhing chi thi phan t ¢ tinh da hinh, dugc ap
dung dé tim gen khang bénh dao o6n la RG64,
LPO111-112; RM162 (NST 6); RM483 (NST 8); RM21
(NST 11). Gen Pi-2lién két véi chi thi RFLP (RG64),
khoang cach di truyén 1a 3,8 cM trong Séc Nau va 1,0
cM trong Té Tép (Hinh 4). Dong héa gen khiang
thanh cong la tién dé khang dinh co s& phan tir va
hoa sinh ctia gen khang theo hudéng bén vimg.
Nghién cttu thuc hién doi voi gen Pi-2trén doan phan
te 90 kb voi 7 BAC clone chong 14p. Cac mau lua
hoang Oryza rufipogon & ddong bang song Ctru Long
c6 tiém nang cung cap ngudn vat liéu bo me cho gen
khang dao 6n phé rong va bén vimg.
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Hinh 4. Phan tich Southern Blot @€ kiém chimg loci clia marker RG64 dugc phan cat béi Xbal (trai) va Bg/1I
(phai) [23, 24]
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Hinh 5. Quy tu gen khang R véi 4 t8 ho'p lai duoc thuc hién tai Vién Lia dong bing
song Ctru Long [23, 24]

Phan tich cho thdy, Oryza minuta biéu thi tinh
khéng tat ca cac noi phan lap ctia ndm gay bénh dao
on (tre ID10), trung khop voi két qua caa IRRI

nhiéu nam truéc day. Cac mau laa hoang O.
officinalis, O. nivara ctia Viét Nam trong thi nghiém
nay, déu c6 phan ung khang voi tat ca cac mau phan
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lap (isolates) c6 doc tinh cao & dong bang song Ciru
Long. Trong khi cac gidng chuidn khang c6 gen Pit
va Pi20 c6 phan tng nhiém véi mot vai mau phan
lap. Trong cac mau lua hoang thudoc Oryza
rufipogon, c6 39% mau biéu hién ciing mot luc 2 gen
khang Pit va Pi20, biéu thi phan tng cap 0 la 40%;
biéu thi phan tng cap 1 1a 6%; cap 3: 11%; cap 5: 2%;
cap 7: 2%. Nhu vay, nguén gen khang dao 6n trong
O. rufipogon c6 tiém nang rat lon. Dac biét, gen Pi-
2tlién két voi chi thi RG64, khoang cach di truyén 1a
3,8 cM trong Soc Nau va 1,0 cM trong Té Tép. Cac
chi thi phan t& SSR duoc xac dinh la: RM162 lién két
voi Pi-2trén nhiém sac thé 6; RM483 lien két voi Pr-
36 trén nhiém sic thé 8; RM21 lién két voi gen Pi-44
trén nhiém sic thé 11 [23 - 25].

Két qua nghién ctru cho thay: (1) Tinh da hinh
ADN cua 181 isolates ndm gay bénh dao 6n & déng
bang song Cttu Long duwoc ghi nhan, cho ra 181 kiéu
gen tuong ung voi 181 haplotype ctia ndm; (2) Gen
Pi-1, Pi-b(®), Pi-3, Pi-4(®) khang tot véi cac noi ndm &
mién Béc, phan tng khong ro & mién Nam; (3) O
dong bang song Ctru Long, 24 gen thtt nghiém voi
158 isolates ctia 3 nhém ndm gay bénh hai chinh;
khong c6 gen nao biéu thi hiéu luc hoan toan. Chi
c6 Pi-z, Pik-m co ty 1é isolates ndm gay bénh dao 6n
tan cong thap nhat. Té Tép con biéu hién gen khang
Pitp tréen nhiém sac thé 1 va Pik” trén nhiém sac thé
11, thong qua xét nghiém chi thi phan t& SSR [23 -
25].
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Hinh 6. Ty lé gay bénh ctia 60 isolates d6i véi timg dong mang gen khang don [23, 24]

3. KET LUAN

Giong lda ban dia Viéet Nam la Té Tép da tré
thanh nguén vat liéu cung ciap gen khang bénh dao
on phé rong va bén vimg.

Giong lua Té Tép thuoc loai hinh indica, hé gen
(genome) ctia Té Tép mang nhiéu gen khang va
chum gen khang (cluster). Chung dinh vi trén cac
nhiém sic thé sau day: Prifp trén nhiém sac thé 1; Pr-
2ttrén nhiém sac thé 2; Pik” trén nhiém sac thé 11;
Pi-54 trén nhiém sac thé 11; Pik" trén nhiém sac thé
11; Pi-67trén nhiém sac thé 12; Pita, PitaZtrén nhiém
sic thé 12; chum gen ma hoéa protein NLR-LRR
(nucleotide-binding site and leucine-rich repeat).
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Abstract

Rice breeding for blast resistance is the optimal strategy to effectively manage the disease in rice production
worldwide. The Vietnamese landrace “Te Tep” has become a source of breeding material providing target
genes for broad-spectrum and sustainable blast resistance. Te Tep is an indica subspecies with a genome
carrying many resistance genes and gene clusters to blast fungus. The inclucled genes could be cited as
followed: Pritp gene on chromosome 1; Pr-54 and Pi-kh on chromosome 11; Pi-2f on chromosome 2; Pita, PitaZ,
P67 on chromosome 12, near the centromere; and especially the gene cluster encoding the protein NLR-LRR
(nucleotide-binding site leucine-rich repeat). All of these have formed a rice genome dealing with many rare
genetic material (donors) for rice breeding program of high-yielding varieties with broad-spectrum and
sustainable blast resistance.
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NGHIEN CUU DA DANG DI TRUYEN CUA NAM
Phytophthora spp. GAY BENH THOI LA,
THOI THAN HAI CAY SEN (Velumbo nucifera)
Lé Minh Tudng® *, Nguyén Ditc Nhuan?, Pinh Hoang Khal,
Lé Thi Ngoc Xuan!, Ngo Thanh Tri!, Dao Thi Hong Xuyén®
! Truong Nong nghiép, Truong Pai hoc Can Tho
? Hoc vién cao hoc nganh Bao vé thuc vat, Truong Pai hoc Can Tho
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TOM TAT

Bénh thoi 14, théi than hai cay sen (Nelumbo nucifera) do ndm Phytophthora spp. gy ra 1a mot trong nhimg
bénh hai quan trong anh huéng dén ning suit va chat luong cac san phim tir sen. Muc tiéu ctia nghién cttu
nhim xac dinh chinh x4ac dén loai cAc mau nidm gay bénh théi 14, thoi than hai cay sen tai tinh Dong Thap.
Trong nghién cttu nay, cac mau nam duoc xac dinh dua vao diac diém hinh thai, ddc tinh sinh hoc va triéu
ching bénh. Két qua cho thdy, ca 30 mau nam déu thuoc chi Phytophthorava cac mau nam déu c6 kha ning
gay bénh trén cay sen voi triéu ching dién hinh ctia bénh thai 14, thoi than. Trinh tu doan gen vung ITSTADN
clia cac mau nim da duoc xac dinh va sit dung dé xay dung gian do pha heé thé hién méi tuong quan di truyén
giita cac mau ndm thi nghiém. Két qua cho thdy, 30 miu ndm thi nghiém duwoc chia thanh 3 nhém: Nhém 1
gom 12 mau nam thuoc loai Phytophthora cinnamomi, nhém 2 gdbm 8 mau ndm thudc loai Phytophthora
cactorum, nhém 3 gdm 10 mau ndm thuoc loai Phytophthora palmivora. Két quéa ctia nghién cttu nay 1a co s&
cho nhitng nghién cttu ti€p theo, gép phan tim ra bién phap phong tri bénh thai 14, thoi than hai cay sen mot
cach cé hiéu qua.

Tit khoa: Bénh thoi 14 thoi than hai sen, dic diém hinh thdi, dic diém sinh hoc, Phytophthora spp., vung ITS-

IADN.

1. BAT VAN BE

Cay sen mang lai gia tri kinh té€ cao cho ba con
nong dan, vi tit ca cac bo phan ctia cay sen nhu:
L4, bong, hat ct... déu mang gia tri dinh duong va
cO thé st dung vao cac muc dich khac nhau [1].
Trudc nhing loi ich va y nghia ma cay sen mang
lai, nhu cau vé sen trén thi truong ngay cang cao,
do d¢6 dien tich trong sen dang ngay cang duoc mo
rong. Bén canh viéc gia tang dién tich thi nong dan
trong sen ciing gap phai van dé hét stc nghiém
trong, do 1a dich hai, trong d6 phai ké dén bénh
thoi 14, thoi than do nam Phytophthora spp. gay ra
[2]. Bénh gay hai chil yéu ¢ bo phan 14 mac (ngo)
va than cta cay sen, cac bo phan bi nhiém
Phytophthora spp. c6 thé xuit hién cac moé bénh
mau den, cé thé lan rong va dan dén thoi rira, 14 co
thé bi héo va rung som [3]. Bénh gay hai c6 thé
lam giam kha nang nang d& cac bo phan khac cta
cay nhu 14 va hoa, anh huong dén su phat trién va
chat luong ctia cay sen, ngoai ra bénh con lam cay
sen phat trién kém va nang suat giam [3].

Hién nay, c6 rat it nghién ctru tac nhan gay ra
bénh thoi 14, thoi than hai sen ¢ tinh Déng Thap ndi
rieng va déng bang song Ctru Long néi chung. Vi vay,
viéc xac dinh chinh xac dén loai tac nhan gay bénh la
rat can thiét, gop phan tim ra duoc bién phap phong
tri bénh trén cay sen mot cach hiéu qua.

2. VAT LIEU VA PHUONG PHAP THi NGHIEM

2.1. Thu méu bénh thdi 14, théi than hai cay sen

Thu thap mau bénh cé triéu ching dién hinh cta
bénh théi 14 mac, thoi than trén cay sen tai cac huyén
thuoc tinh Poéng Thap. Mau bénh khi thu duoc géi
trong gidy bao va mang vé Phong thi nghiém Bénh
cay, thuoc Khoa Bao vé Thuc vat, Truong Dai hoc
Can Tho dé tién hanh giam dinh bénh.

2.2. Phirong phap nghién ctru

221 Phan lap, tich rong va dinh danh mam
bénh trén bo phin bi bénh

- Phan 14p c4dc mau nam trén moi truong WA (20
g agar, 1.000 ml nuoc), tach dong, 1am thuan trén moi

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025 13



KHOA HOC CONG NGHE

truong V8 (200 ml V8, 3 g CaCO,, 20 g agar, 1.000 ml
nuoc, pH = 6,8) bang phuong phap cdy dinh sinh
treong cta Burgess va cs (2009) [4]. Luwu trit nguon
nam da phan lap & nhiet do 4 - 8°C dé thuc hién cac
thi nghiém tiép theo.

- Khao sat toc do phat trién ctia tdn nadm, cac dac
diém hinh thai cta tdn ndm va bao tt clia cdc mau
nam Phytophthora spp.: Thi nghiém dugc bo tri
hoan toan ngau nhién mét nhan to, voi 4 lap lai, moi
lap lai 1a mot dia petri. M6i mau ndm duwoc nudi trén
moi truong V8 sau 6 ngay cho soi ndm phat trién;
khuin ty duoc duc khoanh tron & gan mép ria tan
nam c6 duong kinh 5 mm va cdy vao tam dia petri
chtta 10 ml moi truong V8, dat cac dia nam vao
trong ti chiéu sang - t6i xen ké 12 gio & nhiét do
25°C. Chi tiéu theo doi gdm: Po va ghi nhan duong
kinh ctia tdn ndm & cac thoi diém 6 ngay sau khi
cdy; ghi nhan cac dic diém tan ndm cta moéi mau
nam (hinh dang, kich thuéc va mau sic cda tai bao
t, su tang sinh tdi bao tir (proliferation), bao tir hau
(chlamydospore) va sy phéng thich bao tt cua
nam).

- Quan sat lai triéu chimg gay bénh ctia cac mau
niam phan lap: Dung mau ciy da thuan dé lay benh
nhéan tao 1én 1a cay sen khoe manh.

+ Cach bo tri: Thi nghiém duogc bé tri hoan toan
ngau nhién véi 5 lan lap lai, méi nghiém thuc 1a 1
mau nam phan lap.

+ Chudn bi ndm: Cac mau nam Phytophthora
spp. duoc nuoi trong moi truong V8, dat trong diéu
kien nhiét do 25°C, dudi anh dén neon 12 gio t6i - 12
gi0 sang, trong 6 ngay. Dung nudc cat thanh triung dé
thu huyén phu bao t&r ndm, x4c dinh mat do tai bao ti
bang lamen buong dém va pha loang dé chuyén
huyén phu vé nong d¢ 10° tdai bao tir/ml.

+ Chuén bi cac 14 sen (1a hinh mi gido) con non,
mau xanh sang va khong cé biéu hién bénh hay con
trung gay hai. Cac 14 sen dugc chon co kich thudc
twong doi déu nhau. Sau khi da chudn bi 14 sen, tién
hanh khtr triing toan bo 14 sen bang con 70°. Sau do,
lau lai bang bong gon tham sach da thanh trung co
tdm nudc cat da thanh triung, dé yén khoang 20 - 30
phut thi tién hanh chiung bénh. Truéc khi ching
bénh, tao vét thuwong & phan lién két gitra than va la
sen bang bé kim (5 kim/bé).

+ Tién hanh lay bénh nhan tao: Dung khoanh
gidy tham da thanh trung c6 duong kinh 5 mm cho

vao huyén phu ndm Phytophthora spp. nong do 10°
tai bao t/ml. Sau do, kéo khoanh gidy tham léen
ong falcon dé rao khoang 10 - 15 phut réi dat vao vi
tri da tao vét thuong. La sen sau khi duoc lay bénh,
duoc dat vao binh tam giac c6 chita khoang 200 ml
nudc cat thanh trung sao cho phan cuéng nam
trong nudc dé gitt cho chung duogc twoi lau va tao
d0 4m cho bénh phat trién, dat binh tam giac vao
tui ni 16ng va budc lai. Sau khi tién hanh lay bénh
nhan tao, cac 1a sen xit ly dem vao phong 0 bénh,
Khoa Bao vé Thuc vat, Truong Nong nghiép,
Truong Pai hoc Can Tho. Dé tao diéu kién toi vu
cho giai doan xam nhiém cta mam bénh, diéu kién
nhiét 3o duoc duy tri & 26°C, 4m do > 96% (phong t
bénh).

+ Chi tiéu theo doi: Mo ta va ghi nhan sy phat
trién ctia bénh hang ngay sau khi lay bénh, so sanh
vOi mot so tai lieu c6 mo ta trieu chung gay hai ciua
nam Phytophthora spp..

- Xac dinh loai ndm gay bénh théi 14, thoi than
hai cay sen bang ky thuat sinh hoc phan tir: ADN
téng s6 cua cac mau nam duoc chiét suét theo
phuong phap cia Saitoh va cs (2006) [5] va st dung
cap moi vung ITSTADN véoi méi xuéi la ITS1 (G-
TCCGTAGGTGAACCTGCGG-3) va moi nguoc la
ITS4 (5-TCCTCCGCTTATTGATA TGC-3) dé
khuéch dai doan gen vung ITS [6]. Thanh phan 1
phan tmg PCR bao gom: ADN téng s6 ctia nim (30
ng); 2,5 ul buffer 1X (Tris 10 mM, KCI 50 mM, pH
9,0; 0,1% (v/v) Triton X-100); 2 mM MgCl,; 30 ng cho
moi ANTP; 0,2 pM moi xuéi ITS1; 0,2 pM moi nguoc
ITS4; 0,5 ul Taq ADN polymerase. Phan tng PCR véi
chu ki nhiét: 95°C trong 5 phut, 30 chu ky (95°C
trong 1 phut, 53°C trong 30 giay va 72°C trong 90
gidy), 72°C trong 5 phut. San pham PCR duoc dién di
tréen agarose gel 1,5% va duoc tinh sach bang
QIAquick PCR Purification kit (QIAGEN). San phdm
PCR duoc gidi truc tiép ca hai chiéu bang méi xuoi
ITS1 va moéi nguoc ITS4 trén hé théng may ABI
3130XL. Trinh tr gen mau nam thu duoc sau khi giai
trinh tu sé duoc so sanh voi trinh te cia mau nam da
co san trén ngan hang gen va xac dinh loai ctia mau
niam khdo sat. Tir trinh tu clia cdc mau nam, cay pha
hé duoc xay dung dua trén phan mém Mega 12.0 [7],
stt dung phuong phap Neighbor-joining (NJ) dé xac
dinh mo6i twong quan giira cac mau nam da phan lap
duoc.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Trieu ching bénh théi 14, théi than hai cay
sen & diéu kién ngoai dong

Bénh xuat hién cha yéu trén than va 14 mac
(ngd) ctia cay sen, nhan dang ban dau 1a 14 bi vang
ua sau do kho di rat nhanh. Trén than xuat hién cac
mo bénh bi thoi den, nhay nhot c6 mui hoi. Bénh
gay hai lam dinh sinh truéng va ca than bi thoi den.
Mo bénh bi thoi den, nhay nhot c6 mui théi ngay ca
ré van phat trién tot. Béenh xuat hién trén 14 cay sen
khi 14 sen moc khoéi mit nuwéc khong cao, triéu
chimg ban dau 1a 1a bi vang ua ca 14, sau do 1a bat
dau kho di rat nhanh, c6 mau nau dam dén den.
Ngoai ra, bénh ciing xuat hién trén 14 truéng thanh

voi vét bénh 1a cac vét hoai tir khong cé hinh dang
nhat dinh, c6 thé xuat hién tai nhiéu vi tri khac nhau
trén 14, nhung phd bién & phan sat cudng la. Vét
bénh c6 thé lan toan bo 1am chay 14, c6 mau nau dam
dén den. Triéu ching bénh nay twong tu voi mo ta
trong két qua nghién ctru Tran Nguyén Tan Tai
(2024) [3] vé triéu ching bénh thoi 14, thoi than trén
sen & ngoai dong do nam Phytophthora spp. gay ra.

3.2. Dic tinh hinh thai cla cic miu nidm
Phytophthora spp.

Nghién ctru da thu thap va phan 1ap dugc 30 mau
nam Phtypthothora spp. tai cac khu vuc trong sen
thuoc tinh Pong Thap. Qua khao sat diac diém hinh
thai, 30 mau nam duoc chia thanh 3 nhom:

Thilfio trHish gy
trimg rong, dang ban
num (semi-papillate)

Hinh 1. Dic diém hinh thai ctia cAc miu ndm thudc nhém I trén méi trudng V8

- Nhom I: Trén moi truong V8, tdn ndm phat trién
nhanh, day va déu trén bé mat moi truong nudi cay,
soi ndm trong suot, khong vach ngan. Tdi bao tir co
hinh trimg va khong cé num (non-papillate), hoic co6
dang ban nim do hoi day & dinh (semi - papillate),
kich thuoc tui bao t khoang trung binh 57 x 33 pm.
Bao tr hau (chlamydospore) duoc hinh thanh tr cac
khoi phong ctia soi ndm va c6 vach mong (Hinh 1).

i

i T bao tix hinh tring
ngegc ¢ nim

Tuibao tirhinh I.énglmc
co nim {

- Nhéom II: Cac dong ndm ndy phat trién kha
cham trén moi truong V8, cac soi ndm trong suot,
khong vach ngan. Tui bao tt c6 ndm véi nhiéu hinh
dang khac nhau, tir hinh qué lé nguoc dén hinh trimg
nguoc hodc hinh elip; kich thudc khong déu nhau,
trung binh khoang tir 16 - 50 x 16 - 45 ym. Bao t hau
(chlamydospore) thu’(‘)ng moc xen ké gitta soi nadm
hodc moc tir dau soi ndm (Hinh 2).

- EES
.':‘ i : Hﬂuhi«l)h:g’ aimmﬂ ce)moc.
f:‘p':i".,..i’”“ e I
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4 .\-«_\f{ﬁ - - | 4 @gr;ﬁ, .. =
.‘: G ': O ' & “1;’.;‘ R T
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Hinh 2. Pic diém hinh thai ctia cac miu ndm thudc nhém II trén méi truedong V8

- Nhom III: Cac mau nadm thudc nhom III phat
trién twong doi cham trén moi truong V8. Tui bao tit
thuong c6 num va c6 dang hinh tréng hoac hinh qua

Tiibao ti hinh tning
Icfmg o nim

Hinh 3. Bic dlém hinh thai ctia cAc mau ndm thuéc nhom III trén moi truorng V8
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1é, c6 kich thudc trung binh khoang tir 25 - 35 x 22 -
30 pym. Bao t& hau (chlamydospore) thuéng moc tir
dau soi nam (Hinh 3).
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ctia Va Triéu Man (2007) [8] cho thay, ca 30 mau

Tom lai, tong hop dac diém hinh thai ctia 30 mau “44 YU
nam déu thuoc chi Phytophthora.

nam phan lap dung trong thi nghiém va so sanh véi
mo ta vé diac diém ctia ndm thuoc chi Phytophthra 3.3. Triéu chimg bénh théi 14, thdi than cay sen

khi lay bénh nhan tao
< | % o |

Hinh 4. Triéu chimg bénh théi 14, thdi than hai cay sen do ndm Phytophthora spp. gay ra qua cac thoi diém
khao sat (A: Triéu chimg bénh 3 NSLB; B: Triéu chimg bénh & 4 NSLB; C: Triéu chimg bénh & 5 NSLB; D:
Triéu chimg bénh & 6 NSLB)

Hau hét 30 mau nam khao sat déu c6 kha nang S€I gan nhu kho lai hoan toan va moé bénh bj théi
gay bénh va biéu hién triéu ching dién hinh ciia den, nhiin, c6 mui théi va to nAm mau tr:'?ing xuat hién
bénh théi 14, théi than hai cay sen. Vao thoi diém 3 XUNE quanh vi tri vét bénh (Hinh 4C). O thoi diém 6

ngay sau lay bénh nhan tao (NSLB), vét bénh xuat NSLB, m6 bénh bi thoi den hoan toan va than sen
hién véi vét chdm den & gitra va lan ra 2 phia (Hinh kho lai, to ndm mau trang xuat hién nhiéu hon va co
4A). mui hoi thoi (Hinh 4D).

Vao thoi diém 4 NSLB, 14 sen bi vang Gava c6 34 Dinh danh dén loai cic mau ndm
dau hieu kho lai va vét bénh bt d4u xudt hién to ndm £ hytophthora spp. gay bénh thoi 14, thoi than hai cay

(Hinh 4B). O thoi diém 5 NSLB, bénh lam cho than Sen dua vao trinh tir gen ving ITSTADN

Phytoph-CT2-DT
Phytoph-CT1-DT
Phytoph-CT3-DT
Phytoph-CT4-DT
Phytophthora cinnamomi (KY458129.1)
Phytoph-TM1-DT
Phytoph-TM2-DT —1
Phytoph-TM3-DT
Phytoph-TM5-DT
Phytoph-CL8-DT
Phytoph-CL7-DT
Phytoph-CL6-DT
Phytoph-CL5-DT —

Phytoph-TM10-DT
Phytoph-TM7-DT
Phytoph-TM6-DT

1)

Phytophthora cactorum (GU266219.
Phytoph-CT10-DT —1
Phytoph-CT9-DT

— | Phytoph-CT8-DT

Phytoph-CT7-DT

Phytoph-CL1-DT

Phytoph-TM9-DT
Phytoph-TM8-DT
Phytoph-TM4-DT

)

Phytophthora palmivora (JQ446449.1
Phytoph-CT6-DT

Phytoph-CT5-DT — 111
Phytoph-CL10-DT J

Phytoph-CL9-DT
Phytoph-CL4-DT

Phytoph-CL3-DT

Phytoph-CL2-DT

Phytophthora nicotianae (JQ446445.1) <—1V
—) @@ Phytophthora citrophthora (GU111601.1) <—V

—_—

1.00

Hinh 5. Cay pha hé ctia 30 mau ndm nghién cttu va cac mau ndm tham khéo dua
vao trinh ti gen viing ITS
Téng hop cac dac diém hinh thai, dic diém sinh  thai 14, thoi than hai cay sen dung trong thi nghiém
hoc quan sat duoc, giai trinh tr gen ving ITSTADN  da xac dinh dwoc: 12 mau nam (Phytoph-CT1-DT;
va phan tich cay pha hé cia 30 mau nim gay bénh PhytophCT2-DT; Phytoph-CT3-DT; PhytophCT4-
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DT; PhytophTM1-DT; Phytoph'TM2-DT; Phytopir
TM3-DT; Phytoph TM5-DT; Phytoph-CL5-DT;
PhytophrCL6-DT;  PhytophCL7-DT; Phytoph-CL8-
DT) nam chung nhém véi loai chudn Phytophthora
cinnamomi (c6 ma sO trén ngan hang gen la
KY458129.1), vi thé chung 1a loai Phytophthora
cinnamomi. 8 mau nam (PhytophTM6-DT; Phytoph
TM7-DT;  Phytoph TM10-DT;  Phytoph-CT7-DT;
Phytoph-CT8-DT; PhytophCT9-DT; PhytopirCT10-
DT; PhytophCL1-DT)) 1la loai Phytophthora
cactorum vi nim chung nhém véi loai chudn
Phytophthora cactorum (ma s6: GU266219.1) trong
cay pha he va 10 mau nam (PhytopFTM4-DT;
Phytoph’ TM8DT; Phytoph’ TM9-DT; PhytoprCT5-
DT; PhytophCT6-DT; PhytophCL2-DT; Phytoph
CL3-DT]; PhytophC1A4-DT; PhytophCL5-DT;
Phytoph-CL6-DT;, PhytophCL9-DT; PhytophCL10-
DT) 1a loai Phytophthora palmivora vi nam chung
nhom voéi loai chudn Phytophthora palmivora (ma so:
JQ446449.1) trong cay pha hé (Hinh 5).

Theo Hyeong-Jin Jee va cs (1997) [9],
Phytophthora cactorum 1a loai nAm phan b6 rong rai
va pham vi ki chit duoc bao cédo 1a hon 200 loai, bao
gom it nhat 154 chi thuc vat, gom ca cay than thao va
cay than go6. Bén canh do, Cahill va cs (2008) [10]
cho rang, P. cinnamomila mot trong nhitng tac nhan
gay bénh thuc vat phan b6 rong rai trén toan thé gioi
va pham vi ki cht 1én dén 5.000 loai. Theo Drenth va
Guest (2004) [11], nAm P, cinnamomila tac nhan gay
bénh cho nhiéu loai cay trong nhu: Cay ca cao, cay
qué va cay dta. Phytophthora palmivora c6 thé tan
cong hon 170 loai thuc vat chtt khac nhau, bao gdm
ca thuc vat mot 14 mam va hai 14 mam, tir cay rau mau
dén cay than gb va gay ra thiét hai dang ké cho san
xuat [12]. Ngoai viéc tan cong nhiéu loai thuc vat cha
khac nhau, P. palmivoracon c6 kha nang tin cong
nhiéu loai m6 thuc vat nhu ré, than, hoa, 14 va qua, vi
vay P. palmivorala mam bénh dac biét nghiém trong
& vung nhiét d6i [13]. Trong nghién cttu nay, da xac
dinh dugc 3 loai Phytophthora cinnamonii,
Phytophthora palmivora va Phytophthora cactorum
gay bénh thoi 14, thoi than trén sen. Nghién cttu nay
la mot trong nhitng ghi nhan dau tién dén loai vé tac
nhan gay bénh thoi 14, théi than hai cay sen do nam
Phytophthora spp. gay ra & tinh Dong Thap noi riéng
va viing dong bang song Cttu Long néi chung. Thong
qua viéc xac dinh tac nhan va hiéu biét ban dau vé su
phan b cta bénh, c6 thé thay riang, day la loai bénh
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tac dong khong nho dén vieéc san xuat ciing nhu chat
lwong cac san pham tir cay sen. Viéc xac dinh chinh
Xac tac nhan gay bénh 1a co so cho viéc phat trién
chién lugc quan ly bénh hai, gop phan gitp nganh
trong sen & tinh Pong Thap phat trién bén viing.

4. KET LUAN VA BE NGHI

ba phan lap dwoc 30 dong nam Phytophthora
spp. gay bénh thaéi 14, thoi than hai cay sen. Nam
Phytophthora cinnamomi, Phytophthora cactorum va
Phytophthora palmivora 1a 3 loai gay bénh thoi 14,
thoi than hai cay sen & tinh Dong Thap.

Can tiép tuc tién hanh nghién cttu vé bién phap
phong tri bénh thdi 14, thoi than hai cay sen

LOI CAM ON

Nghién ciu dwoc thuc hién tir nguon kinh phi
nghién ciru khoa hoc cua dé tai cap tinh Pong Thap:
Nghién ciru quy trinh quan Iy tong hop mot so bénh
hai quan trong trén cay sen tai tinh Pong Thap.
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GENETIC DIVERSITY OF Phytophthora spp. CAUSING LEAF AND STEM ROT DISEASE
ON LOTUS (Nelumbo nucifera)

Le Minh Tuong!, Nguyen Duc Nhuan?, Dinh Hoang Kha!,
Le Thi Ngoc Xuan!, Ngo Thanh Tri!, Dao Thi Hong Xuyen?!

1College of Agriculture, Can Tho University

“Master student in Plant Protection major, Can Tho University
Abstract

Leaf and stem rot disease on lotus (Nelumbo nucifera) caused by Phytophthora spp. is one of the important
diseases affecting the productivity and quality of lotus products. The objective of this research was to identify
Phytophthora species causing leaf and stem rot disease on lotus. In this study, the fungi samples were
determined based on morphological, biological characteritics and pathogenicity. The results showed that all 30
fungi strains belonged to genus Phytophthora and they induced typical symptoms of leaf and stem rot disease
on lotus. The nucleotide sequences of ITSTDNA region were determined and used for phylogenetic analysis.
The results indicated that 30 strains divided three groups: group 1 including 12 strains testing that was belong
to Phytophthora cinnamomi species; group 2 including 8 strains that was belong to Phyfophthora cactorum
species and group 3 including 10 strains testing that was belong to Phytophthora palmivora species. The results
of this study will be the basis for further researchs to contribute to finding the effective methods to control leaf

and stem rot disease on lotus.

Keywords: Biological characteristics, ITS-tDNA region, leaf and stem rot disease on lotus, morphology

characteristics, Phytophthora spp..
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UNG DUNG KY THUAT MULTIPLEX RT-PCR
PHAT HIEN Cymbidium mosaic virus (CymMV)
VA Odontoglossum ringspot virus (ORSV)
GAY HAI TREN CHI DANG LAN (Dendrobium)

Pham Piec Toan!, Phiing Thi My Linh?!, Buii Cach Tuyén?*
! Khoa Khoa hoc Sinh hoc, Truong Dai hoc Nong Lam thanh phé Ho Chi Minh
? Phong Chan dodn Bénh cay, Vién Nghién cuu Cong nghé Sinh hoc va Moi truong,

TOM TAT

Truong Pai hoc Nong Lam thanh pho Ho Chi Minh

* Email: buicachtuyen @gmail.com

Lan 12 mot trong nhimg loai hoa dep, quy va c6 tiém nang kinh t€ rat cao. Tuy nhién, bénh do virus gay ra trén
lan 14 rao can 16n da tac dong rat tiéu cuc dén kinh té nganh trong lan. Muc tiéu cta nghién ctu nay 1a a4p dung
quy trinh multiplex RT-PCR dé phat hién va khéao sat ti 1é nhiém CymMV va ORSV trén cac mau lan
Dendrobium. Két qua nghién ctru da chimg minh kha ning phat hién virus tir quy trinh multiplex RT-PCR hoan
toan trung khop voi két qua phat hién virus tir quy trinh simplex RT-PCR. Nhu vay, két qua da chi ra ring,
multiplex RT-PCR duoc tng dung trong nghién cttu nay la ky thuat nhanh chong, don gian, chinh xac va dang
tin cay. Thém nira, két qua st dung quy trinh multiplex RT-PCR trén 40 mau lan Dendrobium thu thap tir vuon
thuc dia da phat hién 26 mau nhiém CymMYV, 2 mau nhiém ORSV, trong d6 c¢6 2 mau nhiém ORSV ciing 1a mau
nhiém dong thoi CymMYV va ORSV. Két qua dat duoc cia nghién ctru nay 1a nhitng thong tin hiru ich gép phan
cung cap thém thong tin vé nghién cttu virus gay hai trén chi dang lan Dendrobium.

Tt khoa: CymMYV, ORSV, Genus, Dendrobium, multiplex RT-PCR.

1. BAT VAN BE

Hién nay, xu thé trong hoa va cay canh dang
ngay cang phé bién, hoa lan duoc biét dén 1a mot
trong nhitng loai hoa dat dé voi nhu cau cung tmg
cao trén thi truong nay. Hoa lan thuwong duoc coi la
biéu twong ctia vé dep, su thanh lich, tinh yéu va long
hiéu khach. Trong d6, dang lan (Dendrobium) 1a chi
lan phd bién va duoc wa chudong nhat trong nganh
hoa lan cat canh. Chi Dendrobium 1a mot chi lon
thuoc phan ho  Epidendroideae, ho Ilan
(Orchidaceae), chi nay bao gém khoang 1.400 loai,
phan bé khip chau A, chau Au va Uc dac biét hon,
gan day Dendrobium con duoc biét dén co nhiéu
chiic nang quan trong trong y hoc ¢6 truyén Trung
Quéc, bao géom: Thudc ha sét, chat chong viem, ho
tro c6 loi cho mat va hé tiéu hoéa, gitup diéu chinh
lwong duong trong mau [1]. Tuy nhién, mét rao can
nghiém trong cho nganh trong hoa lan dén tir bénh
hai do virus gay ra. Trong do, 2 loai virus trén lan phé
bién la: Potexvirus cymbidium (Syn. Cymbidium
mosaic virus - CymMV) va  Tobamovirus
odontoglossum (Syn. Odontoglossum ringspot virus -
ORSV) da gay ra thiet hai kinh té nghiém trong cho
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nganh cong nghiép trong lan. Cac loai virus cé tac
dong bat loi dén su sinh trudng va phat trién cta hoa
lan. Hoa lan nhiém virus c6 tinh trang phat trién kém,
cho hoa nho hon va doi khi c6 vét hoai ti, 1a bi kham
vang, dom soc, chinh vi vay, sé lam giam gia tri cia
hoa lan thwong phdm. CymMV xam nhiém trén lan
thuong c6 cac triéu ching rat da dang, tir khong co6
triéu chirng chiém da s6 dén hoai tit than, cham phat
trién ro rét, virus gay hai trén 14 va hoa, lam hu hai
cac té bao tir bén trong, dan dén cac dau hiéu biéu
hién ra bén ngoai nhu: Cac not den hoai tir, cac
duong soc dai den hay cac vét loang 16 mau den, vang
trén 14 lan, hoa sé c6 cac triéu ching nhu bién dang,
mat mau, kham, hay veét den [2, 3]. Tuong tu, ORSV
c6 thé xam nhiém trén ca hoa va 14, biéu hién triéu
tring hodc khong, né xam nhap va tin cong sau vao
trong cac té€ bao trén cay lan, gay ra cac triéu chimg
nhu: Cac dom hoai tr hay dom vang lam trén ca hoa
va 14, cac vong tron dong tam ta va sim mau, cac
duong soc, vet den loang 16 trén 14, cung véi hién
teong mat mau & hoa [2, 4]. Trong truong hop hoa
lan bi dong nhiém cad CymMV va ORSV thi triéu
chimng t6n thuong nghiém trong hon nhiéu so voi lay
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nhiém don 1&, tham chi c6 thé gay chét cay [5]. Ca
CymMYV va ORSV @éu co thé lay truyén qua co gioi
do cac dung cu nong nghiép da tiép xuc voi nhua cay
bi nhiém bénh hodc do con trung moi gioi. Do vay,
nghién ctru xac dinh su hién dién va khao sat ti 1é
nhiém virus gay bénh bang ky thuat multiplex RT-
PCR sé gép phan phuc vu cong tac phat hién nhanh,

MS969 M51393

Ms788 MS0020

chinh xéac va dang tin cay, tir d6 gitp kiém soat han
ché nguén bénh do CymMV va ORSV gy ra trén chi
dang lan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctru

MS1095

Ms0064 MS0054

Hinh 1. Triéu chimg ddm, soc 14 dién hinh cia CymMYV va ORSV trén lan Dendrobium

M1

i1

M23-MS1050

!11 m?‘ M33- M|84

- M24

m’ MSS!

M6 MJIZ
M16-M: I[
M36- |l1

ml&‘ Mm’
M19(l Mzol

M30-M81075

|456 M40-

M38- 1

[}
i
[
|

Hinh 2. Triéu chimg nghi ng¢ do virus cia 40 mau lan Dendrobium duwoc thu thap

Téng s6 48 mau lan Dendrobium duoc thu thap
tai vuon lan & xa Nhi Binh, huyén Hoc Mon, thanh

pho H6 Chi Minh, trong d6 c6 8 mau (Hinh 1) véi
trieu ching dom 14, soc 14 ning ro rét nghi ngo
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nhiém CymMV va ORSV dung dé kiém chimg quy
trinh Multiplex RT-PCR cting voi cac mau doi ching,
con lai 40 mau cé céc trieu ching dom, kham, soc,
khong thé hién triéu chimg ro rang (Hinh 2). Doi
ching duong CymMYV va ORSV duoc cung cip boi
Phong thi nghiém Sinh hoc Phan t&, Vién Nghién
cttu Cong nghé Sinh hoc va Méi truong, Truong Dai
hoc Nong Lam thanh phé Hé Chi Minh. Déi ching
am trong phan ung PCR 1a mau khong chita cDNA
ma chi c6 cac thanh phan héa chat phan tng, trong
d6 cDNA duoc thay thé bang nudc cat khir ion.

2.2. Phurong phap nghién ctru

RNA téng s6 duoc li trich dua theo quy trinh ctia
bo KIT EZ-10 Spin Column Plant RNA Miniprep
(Canada). Qua trinh tong hop cDNA duoc tién hanh
dua theo quy trinh bd KIT SensiFAST cDNA
Synthesis (My). Thuc hién PCR véi cap primer
18S115(F/R) dé kiém tra chat luwong va su hién dién
ctia ¢cDNA sau khi tong hop [6]. St dung 2 cap
primer dac hieu CY348(F/R) va OR257(F/R), nham
xac dinh 2 doi tuong: CymMYV va ORSV c6 kich thuée
doan khuéch dai 1an luot 1a 348 bp va 257 bp [6].
Phan tmg PCR vé6i tong thé tich 12,5 pl gom: 1X
MasterMix (6,25 pl), 0,2 mM moi primer (0,25 ul), 1
nl ¢cDNA va nuoc cat khir ion da thé tich phan tmg
12,5 ul [7]. Chu trinh nhiét phan tng PCR duoc thuc

Ladder IC

MS969 MS1393 MS0022

115bp

MS969 MS1393 MS0022 MS1095 MS788 MS0020

Ladder

hién nhu sau: Tién bién tinh & 95°C trong 5 phut; ti€p
theo 1a cac buoc bién tinh, bat cap, kéo dai lan luot &
95°C, 63°C, 72°C trong 30 giay lap lai v6i 30 chu ky;
sau do 1a hau kéo dai & 72°C trong 7 phut va cudi
cung 12 bdo quan mau & 4°C [7]. San phdm PCR duoc
dién di trén gel agarose 1,5% v6i dung dich dém 0,5 X
TAE trong 30 phut va doc két qua trén may soi gel
duoi den tia UV.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua kiém tra chat luong san phdm cDNA

Sau khi tién hanh PCR san phdm cDNA véi cidp
primer 185115(F/R) va dién di v6i thang chuin 100
bp, két qua dién di cho thdy, doan khuéch dai muc
tieu 18S rDNA duoc khuéch dai hiéu qua, chat luong
c¢DNA dat yéu cau, duoc téng hop hoan chinh, band
sang xuat hién déu & cac mau (Hinh 3A). Két qua thé
hién cac mau da duoc téng hop cDNA thanh cong
ching t6 RNA tong s6 da duoc ly trich dam bao diéu
kien dé thuc hien phan ing RT-PCR, két qua nghién
ctru ndy ndy cing phu hop voi két qua nghién ctru
ctua Kim va Choi (2015) [6] khi st dung cap primer
18S115(F/R) dé kiém tra chat luong cDNA sau khi
téng hop, cho san phdm PCR véi kich thuoc doan
khuéch dai la 115 bp.

MS1095 MS788 MS0020 MS0064 MS0054

MS0064 MS0054

MS969 MS1393 MS0022 MS1095 MS788 MS0020 MS0064 MS0054

MS969 MS1393 MS0022 MS1095 MS788 MS0020 MS0064 MS0054

Hinh 3. Két qua dién di san phdm cDNA véi cap primer 18S115(F/R) (hinh A); cdp primer CY348 (F/R) (hinh
B); OR257 (F/R) (hinh C); multiplex PCR cuing ltc 3 cap primer 185115(F/R), CY348 (F/R) va OR257 (F/R)
(hinh D). Ladder 100 bp; IC: d6i chimg noi; “+” d6i chimg duong; san phdm PCR 8 miu lan (tén mau theo
hinh 1); san ph4m PCR duoc dién di trén gel agarose 1,5% trong dung dich TAE 0,5X
v6i 30 phut & hiéu dién thé 100 V
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3.2. Két qua khuéch dai CymMYV va ORSV béang
simplex RT-PCR

Nghién ctu da thuc hién phan ung simplex RT-
PCR dé khao sat su hién dién riéng 1é ctia CymMYV,
ORSV. Theo d6, CymMYV duwoc khao sat su hién dién
thong qua viéc st dung hai cap primer CY348 (F/R)
va 185115 (F/R) va khao sat ORSV bang 2 cap primer
OR257(F/R) va 185115(F/R). Két qua khao sat tinh
trang nhiém bénh virus ctia mau duoc thé hién lan
luot & hinh 3B (CymMYV) va 3C (ORSV). Két qua da
phat hién 6 mau nhiém CymMV (MS969, MS11393,
MS1095, MS0020, MS0064), 1 mau nhiém ORSV
(MS0022).

3.3. Két qua phat hien CymMV va ORSV bing
multiplex RT-PCR

Sau khi thyc hién phan tng multiplex RT-PCR
véi cung lac 3 cap primer 185115(F/R), CY348(F/R),
OR257(F/R) va dién di kiém tra kich thuoc cting nhu
st ton tai clia mam bénh virus, quan sat cho thay, san

Ladder - + IC M1 M2 M3 M4 M5 M6 M7 M8

Ladder - + IcC M9 MI0 M11 M12 M13 M14 M15 M16

Ladder - i IC  M17 M18 M19 M20 - M21 M22 M23 M24

phdm dac hiéu xuat hién ¢ 6 mau (MS969, MS11393,
MS0022, MS1095, MS0020, MS0064), twong tng voi
cac giéng tht tw s6 5 - 8, 10 - 11, tinh tir ladder (Hinh
3D). Két qua phat hién bao gom 6 mau nhiém
CymMV voi kich thu6c doan khuéch dai 348 bp
(MS969, MS11393, MS1095, MS0020, MS0064), 1
mau nhiém ORSV véi kich thudc 257 bp (MS0022),
trong d6 1 mau nhiém kép déng thoi ca CymMYV va
ORSV (MS0022). Tt két qua thuc hién khéo sat phat
hien CymMV va ORSV bing quy trinh multiplex RT-
PCR va simplex RT-PCR trong nghién cttu nay cho
thay, két qua twong dong trung khop nhau vé kha
nang phat hién virus trong mau. Do vay, quy trinh
multiplex RT-PCR @am bao tin cay khi 4p dung vao
viéc phat hien CymMYV va ORSV cho cac mau thuc
dia thu thap tir vueon trong.

3.4. Két qua ap dung quy trinh multiplex RT-PCR
phat hién dong théi CymMV va ORSV trén c4c mau
lan thyc dia vueon trong

+

Ladder -

IC M25 M26

M27 M28 M29 M30 M31 M32

Ladder IC M33 M34 M35 M36 M37 M38 M39 M40

Hinh 4. Két qua sir dung quy trinh multiplex RT-PCT phat hién virus 40 miu lan thu thap tir thuc dia vuon
tréng (tén miu theo hinh 2). Ladder 100 bp; (): d6i chimg am; (+): d6i chimg duong; IC: d6i ching noi; (A):
MAu thyc dia (M1-M8); (B): Mau thuc dia (M9-M16); (C): Mau thuc dia (M17-M24); (D): Mau thuc dia (M25-
M32); san phdm PCR duoc dién di trén gel agarose 1,5% trong dung dich TAE 0,5X
v6i 30 phut & hiéu dién thé 100 V

Sau khi hoan thién quy trinh multiplex RT-PCR
stt dung trong nghién ctru da duoc t6i wu tot va hop
ly, tién hanh 4p dung trén cac mau lan duogc thu thap
ttr vuon trong dé khao sat va danh gia ti 1é nhiém
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CymMYV va ORSV. Quy trinh thuc hién qua cac budc
co ban lan luot 1a ly trich RNA, do OD va tong hop
cDNA dé khuéch dai san phdm do6i chirmg noi, nham
han ché két qua am tinh gia, thuc hién phan tng
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multiplex RT-PCR @€ phat hién mau nhiém CymMV
va ORSV. Két qua khéo sat mau nhiém virus trén cac
mau lan thuc dia bang quy trinh multiplex RT-PCR
v6i phan tng PCR cung liac 3 cdp primer
185115(F/R), CY348(F/R), OR257(F/R) duoc trinh
bay & hinh 4. Két qua dién di san phdm PCR cho
thay, doan khuéch dai véi kich thuoc khoang 115 bp
déu xuat hién theo ding mong muén & 40 mau thuc
dia, day la doan khuéch dai ctia mau voi cap primer
18S115(F/R), dung lam do6i ching noi. Do do, cé thé
két luan riang, cDNA cua tit ca cdc mau déu duoc
téng hop hoan chinh, qua trinh ly trich RNA va
khuéch dai cDNA da dién ra thanh cong. Chinh vi
vay, san pham cDNA duoc tong hop dat du diéu kién
dé tham gia vao qua trinh phan tng multiplex RT-
PCR.

Két qua nghién ctru cho thdy, san phdm PCR sau
khi dién di trén gel agarose co cac band san phim
xuat hién dung voi kich thuéc mong muon doi voi
ting d6i twong muc tiéu, trong do cdp primer
18S115(F/R) cho kich thudc doan khuéch dai 115 bp,
cap primer CY348(F/R) phat hien CymMYV c¢6 kich
thuoc doan khuéch dai 348 bp, cdap primer
OR257(F/R) nhan dang ORSV véi kich thuéc doan
khuéch dai 257 bp, cac band ro, khong c6 band phu,
do sang cua ting band cé phan khac biét do phu
thuoc vao nong do virus & méi mau nhung nhin
chung su khac biet khong dang ké (Hinh 4). Két qua
chan doan phat hién c6 26/40 mau duong tinh véi
CymMYV, twong duwong khoang 65%, trong do coé
24/40 chiém 60% mau chi nhiém don CymMV va 2
mau mau nhiém kép CymMV va ORSV chiém 5%.
Cac mau 14 nhiém CymMYV ca don va kép déu co
lien quan dang ké dén 2 trieu chimg kham vang, soc
14 va hoai tt trén loai lan Dendrobium. Tuong tu, chi
c6 2/40 mau duong tinh véi ORSV (mau s6 M30,
M33), twong duwong khoang 5%, trong 2 mau nhiém
nay, dong thoi ciing nhiém CymMYV, do d6 5% mau
nay cing la mau nhiém kép CymMYV va ORSV (Hinh
4). Con lai, phat hién 14/40 mau am tinh hoan toan,
twong tmg 35% (Hinh 4). Trén ly thuyét, nhimg mau
nhiém kép da phan c6 biéu hién da dang, phtc tap va
khé nhan dién hon, thuong sé kem theo hoai ti.
Trong nghién cttu nay, cac mau 14 nhiém virus ORSV
va dong nhiém CymMV c6 biéu hién triéu ching bi
dom hoai tt, dom vang va soc trén 1a. Két qua nghién
ctru cho thdy, CymMV 1a loai virus phd bién trén
Dendrobium, trong khi d6, ORSV hiém gip hon trén
loai lan nay. Néu nhiém ORSV thi nhiém kép se
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chiém wu thé hon. Két qua nghién cttu nay ciing phu
hop voi két qua nghién ctu trude day khi khao sat vé
ti 1é nhiém CymMYV va ORSV ¢ Thai Lan ctia Tanaka
va cs (1997) [8], theo do két qua khao sat 442 mau
lan thuoc 24 chi & 43 vuon lan cta 8 tinh thudc mién
Bac, mién Trung va mién Nam Thai Lan da cho thay,
ORSV it ph6 bién hon CymMYV, khong c6 phat hién
nao doi voi ORSV trén cac mau lan Dendrobium duoc
chon khao sat [8]. Két qua nghién cttu nay ciing gop
phan cung cdp thém thong tin vé mic do nhiém
CymMYV va ORSV trén chi dang lan Dendrobium,
trong khi do két qua nghién ctru ctia Moraes va cs
(2017) da xac dinh, ti nhiém CymMYV va ORSV lan
luot 1a 71,16% va 15,85% [9]. Tuong tu, két qua nghién
ctu cua Nongsiang va Das (2022) & An Do, da phat
hién 53,5% mau lan Dendrobium nhiém ORSV va
46,4% nhiém CymMYV [10].

4. KET LUAN

Két qua nghién ctru da ching minh kha nang
phat hién virus tr quy trinh multiplex RT-PCR hoan
toan trung khop véi két qua phat hién virus tir quy
trinh simplex RT-PCR. Két qua cho thay, multiplex
RT-PCR duoc tmg dung trong nghién ctru nay 1a ky
thuat nhanh choéng, don gian, chinh xac va dang tin
cay. Them nitra, két qua tmg dung multiplex RT-PCR
chan doan trén cac mau diang lan dugc thu thap ti
vuon thuc dia da phat hién 26/40 (65%) mau nhiém
CymMV, 2/40 (5%) mau nhiém ORSV, dong thoi
2/40 mau nay dong nhiém ca CymMYV va ORSV, con
lai 14/40 (35%) mau am tinh. Két qua dat duoc caa
nghién cttu nay 1a nhitng thong tin hiru ich gép phan
cung cap thém thong tin vé nghién ctru virus trén chi
dang lan Dendrobium & Viét Nam, tir d6 dua ra cac
giai phap kiém soat han ché su lay nhiém cua virus
trén hoa lan.
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APPLICATION OF MULTIPLEX RT-PCR FOR DETECTION OF Cymbidium mosaic virus (CymMV) AND
Odontoglossum ringspot virus (ORSV) CAUSING DISEASES IN THE GENUS Dendrobium ORCHIDS

Pham Duc Toan!, Phung Thi My Linh!, Bui Cach Tuyen?
! Faculty of Biological Science - Nong Lam University - Ho Chi Minh city

2 Plant Disease Diagnostic Clinic, Research Institute for Biotechnology and Environment
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Abstract

Dendrobium orchids are beautiful and precious cut flowers with high economic potential. However, virus
diseases in orchids is a major barrier causing very negative impact on the orchid growing industry. The
purpose of this study was to apply multiplex RT-PCR to detect and survey the infection rate of CymMV and
ORSV in the orchid genus Dendrobium. The study results demonstrated that the virus detection capacity from
the multiplex RT-PCR completely identical to the virus detection results from the simple RT-PCR. Thus, the
results showed that the multiplex RT-PCR applied in this study was a rapid, simple, accurate and reliable
technique. In addition, the results of using multiplex RT-PCR on 40 Dendrobium orchid samples collected from
the orchid garden detected 26 CymMYV infections, 2 ORSV infections, two of which 2 ORSV infections. Two of
which were co-infected with CymMV and ORSV. The archived results of this study were useful information
contributing to virus research on the genus Dendrobium orchid in Vietnam.

Keywords: CymMYV, ORSYV, Genus, Dendrobium, multiplex RT-PCR.
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PHAN LAP, BINH DANH VA XAC BINH DAC DIEM
CUA Papaya ringspot virus ([PRSV) TREN CAY BU DU
VA BAU Bi TAlI THANH PHO HO CHi MINH

Tran Thi Ngoc Bich® *, Nguyén Thi Ngoc Thu4n!, Triong Cong Lirc?
1B mon Bao vé Thuc vat, Khoa Nong hoc, Truong Pai hoc Nong Lam thanh pho Ho Chi Minh
2 Chi cuc Trong trot va Bio vé thuc vat thanh pho Ho Chi Minh

TOM TAT

* Email tinbich@hcmuat edu.vn

Virus dom vong du da (PRSV) thuoc chi Potyvirus, lan truyén do rép giy anh huéng nghiém trong dén san
xudt du d va bau bi trén toan thé gioi. Nghién cttu duoc thuc hién nhim phan lap, xac dinh su hién dién va dac
diém ctia PRSV. Tt 54 mau bénh duoc thu thap trén cay du dd va ho bau bi tai thanh phé Hé Chi Minh, két qua
cho théy, c6 15 mau bénh nhiém PRSV, trong d6 12 mau nhiém PRSV-P (22,22%) va 3 mau nhiém PRSV-W
(5,56%). T4t ca mau nhiém PRSV-P déu thu duoc trén cay du dd, khong ghi nhan mau nhiém PRSV-P trén cay
ho bau bi. Khi chiing PRSV-P chiing trén cay dua gai (Cucumis metuliferus), virus cé thé duoc phat hién som &
thoi diém 5 ngay sau chiing bing ky thuat ELISA gian tiép, du cay chi thé hién triéu ching bénh trén 14 & 10
ngay sau ching bénh. Két qua phan tng RT-PCR véi cap moi SMK 8701 (F) /3’'UTR(R) viing protein vé (CP) va
giai trinh ti sdn phdm PCR ciing cho két qua mau bénh 1a PRSV-P, c6 do twong dong trinh ty amino axit va
trinh tu nucleotide viing gen CP gan nhat véi mau c6 ma s6 genbank AY010721.1 (Thai Lan).

Tit khoéa: Bénh cay du du, dic diém PRSV-P, Papaya ringspot virus, Potyvirus.

1. BAT VAN BE

Bénh d6m hinh nhan du da hay con goi bénh
dom vong du du co6 tén tiéng Anh 1a Papaya ringspot
virus (PRSV) gay ra la nguyén nhan anh huoéng
nghiém trong dén san xuat du da va cay ho bau bi
trén toan thé gidi [1, 2], bao gdm ca Viét Nam [3, 4].
PRSV thuoc loai Potyvirus papayanuli (Syn. Papaya
ringspot virus), chi Potyvirus, gay hai cha yéu trén
du da va duoc xem 1a bénh virus nguy hiém nhat &
tat ca cac nuoc trong du da [5]. Benh lay lan cha
yéu qua con tring moi gioi, dic biet 1a ray mém va
qua tiép xuc co hoc [6]. Khi bi nhiém virus, cay biéu
hién cac trieu ching coi coc, 14 kham bién dang,
xuat hién vét bénh & than nhu vét dau loang, qua co6
dom dang hinh nhan, san luong va chat luong qua
giam, dic biét luong duong trong qua co6 thé bi gidm
dén hon 50% [6, 7]. Hién nay, van chua cé bién phap
phong trir hiéu qua bénh do PRSV giy ra, viéc phat
hién sém va xac dinh chinh xac tac nhan gay bénh
la can thiét giap cach ly, tieu hity ngudén bénh va
tieu diét véc to truyén bénh dé tranh lay lan dién
tich rong, nang cao hiéu qua phong bénh dom vong
du dd. Vi vay, nghién ctru nay tién hanh thu mau,
phan lap PRSV trén cay du da va cay ho bau bi tai
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thanh phé H6 Chi Minh. Triéu ching trén cac loai
cay ky chu, ky thuat ELISA gian ti€p, phan tng RT-
PCR va gidi trinh tu gen duoc thuc hién dé dinh
danh virus. Tir d6, cung cap thém thong tin vé dic
diém ctia PRSV tai khu vuc nay, gép phan ho tro
phong bénh PRSV giai doan sém.

2. VAT LIEU VA PHUONG PHAP

2.1. Diéu tra, thu thap mau bénh trén déng
rudng

Tién hanh diéu tra thu thap mau bénh tir thang
02 nam 2024 dén thang 4 nam 2024 dya theo phuong
phap ctia Revill va cs (2004) [3], mau bénh duoc thu
ttr cac cay du du va cay ho bau bi tai cac khu vuc
trong trot ciing nhu tir cac cay trong vuon nha va doc
cac con duong & huyén Hoc Mén va Ci Chi, thanh
pho H6 Chi Minh. Mau thu c6 cac triéu ching dac
trung ctia bénh virus nhu: Kham 14, 14 bién dang, qua
méo mo, c6 dom vong trén vo qua. Moi mau bénh
cho vao timg tdi thu mau riéng, gai kin miéng, ghi
thong tin, sau d6 duoc bao quan lanh va chuyén vé
Phong thi nghiém Bénh ciay Bo mén Bao vé thuc vat,
Khoa Nong hoc, Truong Pai hoc Néong Lam thanh
pho Ho Chi Minh dé xac dinh tdc nhan va luu mau.
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211 Xdc dinh tic nhan PRSV bang phuong
phap ELISA gidn tiép

Cac mau bénh sau khi thu tir déong ruong duoc
xac dinh c6 su hién dién ctia PRSV trong mau bénh
bang phuong phap ELISA gian tiép [2] voi khang thé
da dong PRSV CP [2] ¢6 cai tién nhu sau: Mau bénh
duoc nghién trong dung dich dém (15 mM Na,CO.,
35 mM NaHCO,, 3,1 mM NaNj,, pH 9,6) theo ty lé 1:
100, hat 200 pl dung dich cho vao méi giéng va u &
37°C trong 1 giod. Sau d6, ban ELISA duoc rita 3 1an (5
phut/lan) biang dém PBST 1X (137 mM NaCl, 1,5
mM KH,PO,, 8 mM Na,HPO,, 2,7 mM KCl, 3,1 mM
NaN,, Tween-20 0,025%, pH 7,4). Khang thé da dong
PRSV CP duoc pha loang véi ty 1é 1: 5.000 trong dém
pha khang thé (PBST 100%, PVP 18 mM, BSA 30,1
mM) va thém 200 ul dung dich nay vao giéng va i &
37°C trong 1 gio. Ban ELISA tiép tuc duoc rira 3 lan
bang déem PBST 1X. Sau d6, thém khang thé thi cap
(Goat anti-Rabbit IgG (H+L) Secondary Antibody,
AP) ctia Cong ty Invitrogen/Thermo Fisher Scientific
- My pha loang 1: 5.000 vao giéng va u & 37°C trong 1
gi0. Rira ban ELISA voi dém rira PBST 1X 3 lan. Cuoi
cung, thém 150 pul dém pha chat nén
(Diethanolamine 9,7%, 3,1 mM NaN,) pha voi chat
nén (p-nitrophenol phosphate) theo ty l¢ 1: 1.000 vao
giéng va u trong bong t6i 20 phut. Két qua duoc danh
gia bang mat thuong hoac do mat do quang hoc (OD)
& budc song 405 nm bang may ALTA ELISA Reader
ADX-110 (CTK Biotech Inc, Hoa Ky).

2.1.2. Phuong phdp phan Iap mau bénh nhiém
PRSV

Cac mau bénh duoc xac dinh nhiém PRSV bang
ELISA gian tiép ti€p tuc duoc ching lén cay dien
mach (Chenopodium quinoa). Tién hanh nghién 14
bénh v6i dung dich dém phosphate buffer 0,01 M,
pH 7,2 theo ti & 1: 20. Dung dich nghién dugc quét
lén 14 cay diém mach (Chenopodium quinoa) da
duoc phtt mot 16p cacborundum bang tam bong. Sau
khi ching, rita 14 v6i nuoc sach dé loai bo bot
cacborundum va céac chat thira dé tranh hu hai 1a.
Sau do, cac cay duoc gitr trong nha ludi sach va tién
hanh quan sat triéu chimg hang ngay. Sau 10 ngay,
cay diém mach xuat hién cac vét dom trén 14. Tién
hanh phan lap virus gay bénh tir cac vét dom riéng
1é nay, modi vét dom ching riéng sang timg cay
quinoa. Qua trinh phan lap virus duoc lap lai it nhat
3 lan, cho dén khi cac dom bénh biéu hién dong

26

nhat thi ching virus lén cay dua siung (Cucumis
metuliferus) dé duy tri nguén bénh. Dé phan biét
PRSV thu thap 1a type P hay W, cac mau nhiém
PRSV sé dugc ching lén cay du da. PRSV-P sé
nhiém trén cay du da va thé hién trieu ching con
PRSV-W khong nhiém trén cay du du.

2.1.3. Triéu chung cia PRSV-P trén mot so cdy
ky chu

Sau khi x4c dinh duoc PRSV-P, tién hanh ching
nhiém nguon virus nay lén cay ky cht bang phuong
phap tao vét thuong. Cay ky chu sit dung bao goém:
Mudp huong, bi dd, dua leo, dua lwoi, dua hau, khé
qua, dua stg Kkhi chung ¢6 2 14 that. Cay sau ching
duoc dat trong nha luéi thuc hién cham soc va ghi
nhan céc triéu chung trén I4.

2.2. Dinh lvong néng d6 PRSV-P trong méu bénh
béng ELISA gi4n tiép

Thi nghiém duoc thuc hién trén dua stmg khi
cay c6 2 14 that thi chiing nguén PRSV-P vao cay bang
phuong phap tao vét thuong nhu & muc 2.1. Sau do,
mau 14 cay duoc thu & 5, 10, 15, 20, 25, 30 ngay sau
ching bénh. Ba 14 truéng thanh tinh tir trén ngon
xuong gom la dau tién da phat trién hoan toan véi 2 1a
phia dudi tiép theo duoc theo doi va thu mau, moéi 14
bam ldy 3 vong tron 14 c6 duong kinh 0,6 cm bang
dung cu duc 16 [8]. Thi nghiém gom 3 1an 1dp lai ¢ 3
cay riéng biét cho méi moc thoi gian thu mau. Mau
bénh sau khi thu thi tién hanh kiém tra néng do
PRSV-P bang cach stt dung ky thuat ELISA gian tiép
nhuw & muc 2.1

2.3. Xac dinh PRSV-P bang ky thuat RT-PCR

Mau 14 tir cay nhiém PRSV-P da xac nhan truoc
d6 duoc st dung tach chiét RNA bang kit TRIsure
(Meridian Bioscience, Hoa Ky) theo qui trinh cua
nha san xuat. Tién hanh tong hop cDNA bang bo
kit Tetro cDNA (Meridian Bioscience, Hoa Ky).
Phan tng PCR duoc thuc hién theo quy trinh cta
Lorenz (2012) [9] véi cap moi dac hiéu la SMK
8701 (F) va 3’'UTR (R) [4]. San phdm PCR khuéch
dai sau d6 duoc dién di trén gel agarose 1% va chup
hinh 4nh bang may chup gel Vilber Lourmat
(Vilber, Phap) dé quan sat su khuéch dai gen CP.
San phdm PCR duoc tinh sach bang bo kit ADN
clean theo quy trinh ctia nha san xuat trudc khi giri
mau giai trinh tu 2 chiéu.
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8K1 6K2
p3SSWCI SUTR P1 HC-Pro P3 cl ﬂ}i‘g Ma. NIb T
e < |4 Paly (Al
2701 (F) TUTR (R)
Tén moi Trinh tu nucleotic (57— 37) Klhuéch dai
8701 (F) TCTCTGTATCGCCATTCACCCGGATC X
~1650 bp
3'UTR (R) CTCTCATTCTAAGAGGCTCGAATAGC
Hinh 1. T§ chitc by gen va doan méi sitr dung trong nghién ctru
2.4. Phirong phap xtt Iy s6 lieu 3. KET QUA NGHIEN CUU VA THAO LUAN
S6 liéu duoc tong hop, vé do thi bang phan mém 3.1. Két qua thu thap mau va triéu chimg bénh

Microsoft Excel 2016. Két qua giai trinh tr duoc xirly  trén cac cay ky chil
bang phan mém Bioedit 7.7, so sanh trinh tu bang
cong cu online Clustalw [10]

Huyén Ci Chi Thanh pho Ho Chi Minh

Huyén Hoc Mén

Hinh 2. Ban d6 céc vi tri thu mAu c6 triéu chimg nhiém virus & 2 huyén Héc Mén va Ca Chi,
thanh phé H6 Chi Minh
Ghi chu: Céc dau cham dai dién cho toa do thu mau. Cac sé thir tir Ia s6 ddnh dau trén mau thu.
0 huyén Hoc Mon thu & 3 xa voi 47 mau bénh va
huyén Cu Chi thu ¢ 2 xa voi 7 mau bénh, cac dia
diém duoc danh d4au nhu & hinh 2 va cu thé cac toa
d0 & bang 1.

Trong nghién ctru nay, cac mau bénh da duoc
thu thap & huyén Hoc Mon va Ca Chi véi cac triéu
chimg nhu: Kham 14, 14 bién dang, nhan nheo, qua co
dom vong. Tong s6 mau thu thap 1a 54 mau, trong do

Bang 1. Két qua kiém tra sur xuét hién PRSV trong miu bénh duoc thu thap

av kv bia chi 5 5 5 mA
STT Cay kY Toa do dia Iy i Tonsg s6 Sé méu
chu (x4, huyén) mau nhiém
1 bu dua 10.8489240, 106.5616410 Xuan Thoi 1 1
2 | Pudi 10.870745, 106.566908 Thuong, 1 1
Hoc Mén
3 Pu da 10.8482800, 106.5573150 1 1
4 Mudp 10.8645210, 106.5590200 1 1
5 Dua leo 10.841960, 106.580378 5 0
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6 Bau 10.863684, 106.556310 2 0
7 Mudp 10.847115, 106.557938 5 0
8 Mu6p 10.8470530, 106.5541210 4 0
9 | Khéqua 10.850616, 106.574291 1 0
10 Pu da 10.8731130, 106.557660 2 2
11 Pu du 10.8732420, 106.5626310 Xuan Théi Son, 2 1
12 Bi dao 10.868848, 106.575473 Hoc Mon 5 0
13 | Dualeo 10.886676, 106.561504 5 0
14 Pu du 10.8885690, 106.5648600 2 1
15 Bau 10.896258, 106.567340 1 0
‘ Tan Théi Nhi,
16 Bau 10.8943640, 106.5680160 , 5 2
Héc Mon
17 | Dualeo 10.894382, 106.568044 4 0
18 | Dua gang 10.885478, 106.571603 1 0
19 Pu da 10.989007, 106.525011 1 1
Phuéc Vinh An,
20 | Puda 10.9879750, 106.5277920 o 1 1
Cu Chi
21 | Dualeo 11.001539, 106.521422 2 0
22 Pu da 11.0126250, 106.5194360 Nhuan P, 1 1
23 Muép 11.015124, 106.511328 Cut Chi 1 1
Téng s6 mau bénh thu thap 54

Hinh 3. Triéu chimg bénh PRSV-P gay hai trén cay du da. (A) Trén 14; (B) Trén ngon;
(O) Treén trai truée khi thu hoach; (D) Treén trai gia sau khi thu hoach
Sau khi thu mau bénh véi cac triéu chung nhu thay, trong téng s6 54 mau bénh c6 triéu ching bénh
hinh 3, tién hanh x4c dinh tdc nhan bang phwong kham duoc thu thap tir 7 loai cay ky chii khac nhau la
phap huyét thanh hoc ELISA gian tiép. Két qua cho du da, mudp, bau, dua leo, khé qua, bi dao va dua
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gang sau khi kiém tra virus da phat hién c6 15/54
mau (27,77%) nhiém virus PRSV va du du 1a cay co ty
lé nhiém cao nhat 10/12 mau nhiém (83,33%) (Bang
1). biéu nay ching minh rang, PRSV 1a nguyén nhan
chinh gay bénh do virus trén cay du da, két qua nay
phu hop voi két qua nghién cttu ctia Gonsalves va cs
(2010) [11], theo d6 PRSV la nguyén nhén chinh gay
thiet hai nang né nhat trén du da va xay ra & hau hét
& cac vung trong du du trén toan thé gioi.

Dorclime

PRS\ -P

Diém mach
C. guinoa

Dura simg

Doi1chimg

PRS\ -P

Bido

C. pepo

Dua hau
C. lanatus

C. meruldiferus

Cac mau nhiém bénh ti€p tuc dugc phan lap va
cho két qua c6 10 mau nhiém PRSV-P trong tong s6
15 mau nhiém PRSV tir ELISA gian ti€p, cac mau
nhiém PRSV-P thu duoc trén cay du du va khong co6
mau nhiém PRSV-P thu duoc trén cay ho bau bi. Két
qua nay phu hop voi két qua nghién ctu cla
Gonalves (1998) [12], theo d6 PRSV-P van c6 thé
duoc lay nhiém nhan tao nhung thuong khong duoc
tim thay & cac cay bau bi ngoai déng ruong.

Bu dn
C. papava

Kho qua
AL charantia

Da luoi
. omelo

Muop
L. evimdrica

Hinh 4. Triéu chitng PRSV-P trén cac loai cay ky chi khac nhau.
Ghi chu: Trong cung 1 loai cdy ky chu, hang phia trén Ia cdy doi ching, hang phia duor 12 cdy ching

virus PRSV-P. Thanh thuoc 1 cm.
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Sau khi x4c dinh duwoc PRSV-P, tién hanh ching
ngudn virus nay lén cac cay ky chtt nhu: Dua stmg,
dua hau, bi d6, muop huong, khé qua, dua ludi, du du
dé ghi nhan céc trieu chung dic trung ctia PRSV-P
(Hinh 4). Nhin chung, cic cay ky cha khi nhiém
PRSV-P déu biéu hién he thong toan cay. L4 c6 hién
twong kham, trong truong hop bi nang 1a co thé bi
bién dang. D6i voi cay dua stng, day 1a cay khi nhiém
virus sé biéu hién hé thong toan cay, 14 bénh c6 hién
twong kham, 14 chd vang choé xanh xen ké nhau, mat
trén 14 bénh 16i 1om nhan nheo va kich thudc 14 giam
so voi 1a khong bi bénh. Dai voi cay du dd, luc dau 1a
xuat hién cac d6m sang vang nhat, 14 hoi co lai, nhan
nheo va co6 hién twong kham, sau d6 14 bat dau bién
dang (14 co quap lai, mat thuy, chi con tro gan 14),
kich thudc 14 giam so voi 1a khong bénh. Riéng véi
cac cay kho qua, dua hau, bi d6, muop va cay dua
ludi: Triéu chimg bénh xuat hién lau hon (khoang 20
ngay sau chiing), 1a c6 hién tuwong kham vang, cé cac
vét dom xanh dam xen 1an nhitng phan con lai, 14 hoi
phong, 1au dan sé lam bién dang va giam kich thuoc
ro rét so voi la khong bénh. Doi voi cay diém mach,

khi nhiém virus sé xuat hién vét bénh cuc bo la
nhimg dém tron trén 14, thuong 1a khoang 10 ngay
sau ching. Lac dau, trén 14 xuit hién cac dom tron
mau vang nhat, sau d6 dam dan va thoi gian cang lau
thi cac vét dom sé chét hoai & phan tam. Tuy nhién,
PRSV-P khong lam gidm va bién dang 14 diém mach
bénh.

3.2. Dinh lrong néng do PRSV-P trong cay bénh

Két qua cho thdy, nong do virus bat dau tang lén
& giai doan 5 ngay sau ching va dat gia tri cao nhat &
10 ngay sau chiing, sau d6 néng do bat dau giam va
tang, cudi cung néng do 6n dinh va khong co su
chénh léch nhiéu sau 25 ngay chung bénh (Hinh 5).
Tir két qua nay cho thay, trén cay dua stmg PRSV-P
c6 thé duoc phat hién & thoi diém 5 ngay sau khi
virus xam nhap vao cay bang ky thuat ELISA gian
tiép truoc khi cay biéu hién trieu chimg bénh trén 1a
(10 ngay sau ching), nong do PRSV-P tich liy trong
14 dua stmg bénh cao nhat tai thoi diém 10 ngay sau
chting va sau d6 néng do virus giam dot ngot va tich liy
6n dinh & mtc cao trong cay.

Nong d¢ virus PRSV-P tich liiy trong 14 bénh (Cucumis metuliferus)

56 . ~+-LLL1 -#LLL2

405 nm)

0.5 4

Gia tri mat do quang ph('S (A
=

0.0

LLL3

Cay khong chung virus

5 10 15

20 25 30

Ngay sau chung

Hinh 5. Néng ¢ PRSV-P trong 14 cay bi bénh

3.3. Két qua phan tmg RT-PCR mau bénh nhiém
PRSV-P

Két qua dién di san pham khuéch dai tir mau
cDNA trén gel agarose 1% (Hinh 6) cho thay, xuat
hién san phdm khuéch dai ro rang & vi tri twong tng
v6i kich thudce 1a 1.650 bp va khong c6 san pham phu.

30

San phdm khuéch dai doan gen PRSV dung véi kich
thude du kién 1a 1.650 bp [4]. Doi chimg duong 1a san
pham khuéch dai cDNA ctia virus PRSV-P. D6i chimg
am () khong c6 san pham khuéch dai. Két qua nay
pht hop véi cac nghién ctu trudc day st dung doan
trinh tu protein vo CP dé xac dinh PRSV-P [13].
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Maker

2.000 bp
1.500 bp

- + PRSV-P

1.650 bp

Hinh 6. Két qua dién di san phdm khuéch dai ctia gen PRSV-P
Ghi chu: Marker: thang chuan 1 kb, (): mau doi chung am, (+): mau doi chung duong, (PRSV-P): mau

bénh can kiém tra.

3.4 So sanh trinh ti doan gen protein vo (CP) véi
cac trinh tr d4 cong bo

San phdm PCR duoc tinh sach va gt giai trinh
tu 2 chiéu sau d6 duoc hiéu chinh bang phan mém
BioEdit 7.7 cho két qua do dai doan gen protein vo
(CP) ctia mau nghién cttu 1a 918 nucleotide. D€ xem
xét do twong déng clia mau nghién ctru voi cac mau
trén ngan hang gen, ti€én hanh so sanh trinh tu CP
nucleotide va CP amino axit cia mau nghién cttu voi
cac trinh tu CP nucleotide va CP amino axit c6 san
tren NCBI (National Center for Biotechnology
Information). Két qua & bang 2 cho thay, trinh tu
nucleotide ctia CP twong dong cao nhat & mic
93,71% va trinh tw amino axit ctia CP twong dong cao
nhat & mutc 97,90% so voi trinh tu CP ctia PRSV-P ma
s6 AY010721.1 (Thai Lan) da duwoc cong bo boi
Kertbundit va cs (2016) [14]. Trinh tg CP
Nucleotide va CP amino axit ctia mau nghién citru

twong dong lan luot & muc 90,90% va 95,39% véi trinh
te CP ctia virus PRSV-P ma s6 MT470189.1 (tinh
Tién Giang) duoc cong bo boi Tran va cs (2023)
[13]. Trinh tu CP Nucleotide va CP amino axit ciia
mau nghién ctru twong dong lan luot & mic 90,24%
va 94,41% voi trinh twu CP cta PRSV-P ma so
01514007.1 (tinh Dong Nai) dugc cong bo boi Tran
va cs (2022) [4]. biéu nay khiang dinh rang, gen
virus trong mau nghién cttu 1a ctia PRSV-P va phéan
ung RT-PCR duoc thiét 1ap trong nghién ctru nay da
khuéch dai dung doan gen CP cua PRSV-P. Diéu
dac biét 1a mau duoc phan lap trong nghién ctru nay
duoc thu trén cay du da tai huyén Hoc Mén, thanh
phé H6 Chi Minh nhung khi so sanh trinh tu
nucleotide va amino axit cta CP thi cho két qua
twong doéng cao nhat véi mau c6 ma s6 genbank
AY010721.1 (Thai Lan), diéu nay cho thdy su da
dang ctia gen virus tai cac khu vuc khac nhau.

Bang 2. So sanh tuwong ddng vé trinh tir Nucleotit (nt) va axit amin (aa) ctia CP (coat protein) cia PRSV-P HM
voi mot so trinh tir cong bd & cac khu vuee khac

Ma §6 truy cap Nguén géc miu Trinh tue Nucleotide Trinh ty amino axit
trén NCBI (PRSV-P HM) (%) (PRSV-P HM) (%)
AY010721.1 Thai Lan 93,71 97,90
AY010713.1 Thai Lan 93,24 97,55
AY010714.1 Thai Lan 93,23 97,19
AY010718.1 Thai Lan 92,89 96,85
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AY010716.1 Thai Lan 92,54 96,50
AY010712.1 Thai Lan 92,42 96,50
EF183499.1 Trung Quoc (Hai Nam) 90,96 91,48
MT470189.1 Viet Nam (tinh Tién Giang) 90,90 95,39
JX448369.1 Dai Loan 90,63 93,46
KT633943.1 Trung Quoc 90,31 93,14
0OL514007.1 Viet Nam (tinh Dong Nai) 90,24 94,41
AY231130.1 Mexico 88,42 93,77
014775971 Guatamala 87,54 94,77
4. KET LUAN disease = management by cross protection.

Virus dom vong du da P (PRSV-P) gay hai
nghiém trong dic biét trén cay du da. Nghién ctu da
xac dinh dwoc PRSV-P dua trén triéu chung, ELISA
gian tiép va phan tmg RT-PCR. Ngoai ra, nghién ctu
ciing ghi nhan céac triéu ching dac trung ctia PRSV-P
tai thanh pho H6 Chi Minh trén céc cay ky cha khac
nhau. Trong d6, PRSV-P trén cay dua stmg co thé
duoc phat hien & 5 ngdy sau ching nhiém bang
phuong phap ELISA gian ti€p, gitup cho viéc phat
hién PRSV-P dugc nhanh chéng ngay ca khi cay chua
thé hién triéu chung bénh. Két qua phan tich cho
thay, chiing PRSV-P phan lap tai thanh pho H6 Chi
Minh cé trinh tu nucleotide va amino axit cia CP
twong dong cao nhat voi chiing duwoc bao cao & Thai
Lan.
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ISOLATION, IDENTIFICATION AND CHARACTERIZATION OF PATHOGENIC Papaya ringspot virus
PRSV-P IN HO CHI MINH CITY
Tran Thi Ngoc Bich?, Nguyen Thi Ngoc Thuan?, Truong Cong Luc?
! Department of Plant Protection, Faculty of Agronomy,
Nong Lam University - Ho Chi Minh city
2 Ho Chi Minh city Crops Production and Plant Protection Branch
Abstract

Papaya ringspot virus (PRSV) is a common aphid-transmitted potyvirus, seriously affecting cucurbit production
worldwide. This study was conducted to isolate, detect and characterize the presence of PRSV. A total of 54
symptomatic samples were collected from papaya and cucurbit plants in Ho Chi Minh city. The results showed
that 15 samples were infected with PRSV, of which 12 samples (22%) were identified as PRSV-P and 3 samples
as PRSV-W. All PRSV-P infected samples were collected from papaya plants, with no PRSV-P infection detected
in cucurbit crops. In Cucumis metuliferus (horned melon), PRSV-P virus concentration could be detected using
indirect ELISA at 5 days post-inoculation, while visible symptoms on the leaves appeared at 10 days post-
inoculation. RT-PCR using the primer pair SMK 8701(F)/3'UTR(R), followed by sequencing of the PCR
products, confirmed the presence of PRSV-P. The coat protein (CP) amino acid and nucleotide sequences
showed the highest similarity to the GenBank accession AY010721.1 (Thailand).

Keywords: Papaya, PRSV-P, Papaya ringspot virus, Potyvirus.
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GHI N\HAN NAM Cwurvularia intermedia
GAY DOM NAU TREN LA LAN PHI DIEP VANG
(Dendrobium chrysanthum)
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Huynh Thi Hong Phan®2, Ding Thi Bao Quyén’ 2, Nguyén Thi Ngoc Tuyén' 2,

Vo6 Thi Bich Dao® 2, Dinh Qudc Toan2 Tran Thi Van?, Lé Dinh Dén" 2, Bui Cach Tuyén> "
!Khoa Khoa hoc Sinh hoc, Truong Pai hoc Nong Lam thanh phé Ho Chi Minh

?Phong Chan dodn Bénh cdy, Vién Nghién citu Cong nghé Sinh hoc va Moi trirong,
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Phi diép vang (Dendrobium chrysanthum) 1a mot loai lan ban dia thuoc nhom thuc vat nguy cdp cta Viet Nam.
Tir cac d6m nau duoc quan sat trén 14 lan Phi diép vang trong tai thanh phé Hé Chi Minh, tadc nhan gay ra trieu
ching da duoc xac dinh 1a mot loai nAm thudc chi Curvularia dua vao dac diém hinh thai trén moi truong dinh
duong va lay nhiém bénh nhan tao. Trén moéi truong PDA, mau ndm nghién cttu phat trién & 25 - 30°C va dimg
sinh trudng & 12°C va 40°C. Mau dai dién 2-Dch dugc thuc hién PCR va phan tich trinh tu ving gene ITS, TEF1,
LSU, két qua so sanh voi dit liéu duoc chon loc trén Genbank cho thay, Curvularia intermedia 1a tén cta loai
nam phan 1ap va gay bénh. Két hop nhiéu két qua, C. intermedia duoc dé nghi 1a tac nhan gay ra dom nau trén

14 1an Phi diép vang trong tai thanh phé H6 Chi Minh.

Tit khoa: Bénh dom néu trén lan, Curvularia intermedia, Dendrobium chrysanthum, hoa lan.

1. BAT VAN BE

Phi diép vang (Dendrobium chrysanthum) 1a loai
thuoc ho Lan (Orchidaceae), sinh truong trong ving
rimg nui tinh Quang Tri, thanh pho Hué va mot so
tinh phia Bac Viet Nam. Loai lan nay c6 than mau
bac, dai dén 1,5 m va c6 hoa mau vang v6i dom sam
mau trén moi, hoa moc theo chum tir 2 - 3 béng doc
theo cac dot gan ngon [1]. Lan Phi diép vang thuoc
nhom thuc vat nguy cap (EN) can bao ton duoc ghi
trong Sach Do Viét Nam [2]. Hién nay, con rat it cac
nghién ctru vé bénh hai trén lan, dic biét trén cac loai
lan thuoc nhom nguy cap. Thang 7/2023, trén 14 lan
Phi diép vang xuat hién nhiéu dom nau, duoc ghi
nhan trong vuon lan suu tap c6 ngudn goc ban dia tai
thanh phé H6 Chi Minh. Do d9, 14 c6 dom bénh da
duoc thu thap va tién hanh x4c dinh danh phap mau
nam phan 1ap c6 biéu hién bénh nhan tao.

C6 nhiéu chi nAm gay dom bénh trén 14 & ho Lan
nhu: Colletotrichum duoc bao cio giy bénh than thu;
Fusarium gay bénh doém 14, bénh dom vang;
Nigrospora gay bénh dom 14 [3]. Trong nghién ctu
nay, trinh ty viing noi phién ma (ITS), yéu t6 kéo dai
dich ma (TEF1) va vung tiéu don vi lon (LSU) dugc
so sanh vdi co so dit lieu Genbank, két hop voi mo ta

hinh thai mau ndm phan 1ap biéu hién bénh nhim
xac nhan tac nhan gay dom nau trén 14 lan Phi diep
vang.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu va dia diém nghién ctru

Mau 14 lan Phi diép vang c6 dom nau duoc thu
thap tai vuon suu tap lan & thanh phé H6 Chi Minh
(10°55°08.2”N 106°40’05.2”E) va bao quan trong tui vo
trung c6 hat hut 4m. Cac thi nghiém duoc thuc hién
tai Phong Chan doan Bénh cay thuoc Vién Nghién
cttu Cong nghé Sinh hoc va Méi truong, Truong Dai
hoc Nong Lam thanh phé Ho Chi Minh.

2.2. Phurong phap thuc hién

2.2.1. Phan Iap tdc nhian gdy bénh va quan sat
hinh thai mau nam phan Iip

Sau khi rita 1a duéi dong nudc chay, cic manh
cat chira vét dom (4 cm?/manh) duoc kht trung lan
luwot v6i ethanol 70% trong 30 gidy, NaClO 1% trong 60
giay va rtra qua 3 1an nudc vo triung. Mau duoc tham
kho bang gidy vo trung va cat thanh cdc manh nhé co
chtta phan giao thoa gitra mo6 khoé va mo bi déi mau,
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sau d6 dat len moéi truong WA (242 M, TMMEDIA).
Sau 2 ngay, to nam phat trién quanh ria ctia mo, dinh
to ndm duoc chuyén sang PDA (GM096, HIMEDIA)
va duy tri & 28°C trong diéu kién t6i. Mau nam duoc
luru triv lau dai trong ong thach nghiéng PDA c¢6 chira
glycerol 20%.

Mau nidm phan lap (MPL) duoc quan sat dac
diém hinh thai trén moi truong PDA, OA (TM 243,
HIMEDIA) va CA (200 g ca rot, 15 g agar) [4, 5]. To
ndm duoc chuyén sang khoi WA (1 x 1 cm) trén
phién lame c6 giit 4m trong dia petri dé quan sét giac
bam theo phuong phap tao buéng 4m ctia Yang va cs
(2009) [6]. Hinh thai ctia bao tt, canh mang bao tir va
cac cau trac vi thé khac duoc quan sat dudi kinh hién
vi (L1100A, Shinea). MPL duoc dat trén 3 dia PDA
duong kinh 90 mm & cac nhiét do khac nhau trong
diéu kien toi dé quan sat hinh thai tdn nam.

222 Phuong phadp kiém tra kha nang gdy bénh
dom cta mau ndm phan Ilap

Nhanh véi hon 3 14 that tach tir dot than cta cay
lan Phi diép vang duoc dung lam vat liéu ching theo
quy trinh Koch. Mot MPL duoc lay nhiém trén 3
nhanh, mot nhanh duogc lay nhiém voi 3 14, mot 1a
gom 3 vi tri c6 vét thuong va 3 vi tri khong vét thuong
& phia déi dién. Nho 5 pl dung dich chta 10% bao
tit/ml vao moéi vi tri ching va nudc vo trung duoc
dung thay cho dich bao tit ¢ 14 d6i ching. Mau ching
duoc dat trong hop vo trung, duy tri 4m do 70 - 80%,
chiéu sang 12 gio/ngay & 28°C. Ghi nhan kich thudc
mo bi chuyén mau tai vi tri ching sau 7 ngay lay
nhiém. So sanh hinh théi vét ching véi dém bénh
trén lan Phi diép vang va quan sat mau ndm phan lap
ttr vét chung dé xac nhan tac nhan.

2.2.3. Phuong phap PCR voi cdc cap moi chuyén
biét vung ITS, TEFI1 va LSU

Hinh 1. Pic diém hinh thai Curvularia sp. (miu 2-Dch) phan lap tir d6m 14 lan Phi diép vang

a: Lan Phi diép vang; b: Pom nau trén ban I4 (hinh trdi - mat trén, hinh phai - mat dudi); c: Tin nam trén
PDA; d- Thach bi chuyén mau & phan ria (PDA); e: Tin nam trén CA; [+ Tdn ndm trén OA; g: Canh mang bao
tir: po: Vi tri dinh bao ti; st: Vach ngan; h-I: Bao tir (h - mau 2-Dch, i - mau 1-Dch, j - mau 3-Dch, k - mau 4-Dch,
1- mau 5-Dch); be: TE bao ddy; ec: T€ bao dinh; m: Vi bao tiy; n: Ong mamy; o: Bao tit vich day don bao; p: Bao
tir vach day co vdch ngan; q: Gidc bam. Thanh ty Ié: cf = 1 cm, g-q = 25 um; g, h, m-q: Nhudém vori Safranine
0,01%.

ADN ctia MPL gay bénh dién hinh duoc ly trich nhiét (GeneQ, Bioer). Vung ITS, TEF1, LSU lan luot
theo phuong phap ctia Nakayashiki va cs (1999) [7]. duoc khuéch dai véi cap moi ITS1/ITS4, EF1-
Phéan tmg téng hop duoc thuc hién bang may luan 1080/EF1-1620, LROR/LR5 theo chu ki nhiét cta
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White va cs (1990) [8], O’Donnell va cs (1998) [9],
Rehner va Samuels (1994) [10].

Trinh tu vung ITS, TEF1 va LSU duoc gbi phan
tich tai Cong ty 1st BASE (https://base-asia.com/).
Hai chiéu cua trinh te duoc phan tich riéng biét va
ghép noéi voi nhau bang cong cu Global alignment

trong phan mém Geneious Prime phién ban
11.0.20.1+1. Trinh ty trong nghién cttu nay dugc so
sanh véi céac trinh tu tham chiéu da duoc chon loc
tréen co s¢ dit lieu NCBI bang BLAST phién ban
2.15.0. Cay phan nhoém duoc xay dung bang phuong
phap noi 1an can va lap lai 1.000 bootstrap.

Bang 1. Dic diém hinh thai cac ciu trac vi thé ctia Curvularia sp. (mau 2-Dch)

Cau truc vi thé

bic diém mau sic, hinh dang ctia

Kich thuoc cta cau trac

cau truc
. Khong mau dén mau nau dé, cé 3,7+0,8 um
Soi nam , .
vach ngan (n = 30)
Canh mang bao | Mau nau do, c6 nhiéu vi tri hinh 145,2 = 44,0 ym
t thanh bao tir (n = 30)
Bio tir Hinh stig bo, mau nau, c6 2 -3 23,2+2,5x13,1+1,9 um
vach ngan (n = 30)
i ] &én hi ) 99+28x%x6,0+1,4um
Vi bao ti Hinh tmng dén hl/nh ova}, mau w
nau, co6 0 - 2 vach ngan (n = 30)
o 13,1+ 0,8 x 12,1+ 0,8 ym
Giac bam Pon bao, hinh cau dén hinh binh
(n =20)
S 11,3+£43x7,7+1,9 um
Bao tit vach day | Da bao, hinh cau dén hinh bau duc (0 =30)
n=

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém hinh thai Curvularia sp. phan lap
tir d6m bénh

Tt cac 1a lan Phi diép vang c6 dom bénh, da
phan 1ap duoc 5 mau ndm (1-Dch, 2-Dch, 3-Dch, 4-
Dch, 5-Dch) c6 hinh thai giong nhau va giéng voi
Curvularia sp. theo khoa phéan loai cia A. Sivanesan
(1987) [111].

Mau dai dién 2-Dch duwoc quan sat va mo ta
hinh thai nhu hinh 1 va bang 1, v6i tdn nAm mau nau
vang dén xanh 6 liu, nho cao & giira va thap dan vé
phia ria. Tan ndm c6 céac vong sinh truéng dong tam
va phan thach chuyén mau vang nhat & ria. Canh
mang bao tir hinh thanh tryc ti€p tit soi nam, co tir 4
- 6 bao tir tai mot vi tri (Hinh 1. g). Pa s6 bao tit c6 3
vach ngan voi vach ngan & gitta mau nau den, day va
cat ngang bao tir tai vi tri c6 do rong 16n nhat (Hinh
1. h-l). Hai t€ bao trung tdm cua bao t& dam mau
hon, c6 kich thuoc 1on va cong hon té bao day va té
bao dinh. Té bao day thuong hep nhat va khong co
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ron 16i (seo 16i khi bao tir tach khoi canh mang bao
tr). Vi bao tit duoc hinh thanh tir mot trong cac té
bao ctia bao tir lon, thuong 1a 2 t€ bao dwdi cung
(Hinh 1. m). Ong mam moc tir t& bao day va dinh
(Hinh 1. n). Bao tt vach day hinh thanh don 1lé,
thanh chudi hay két thanh cum, thuong hinh thanh
tréen CA va OA (Hinh 1. o-p). Giac bam hinh thanh
tréen bé mat cta lame khi 4 ndm trong budéng dm
(Hinh 1. q). Vi bao tt c6 hinh thai giong véi ndm C.
phaeospara, trong khi bao tir vach day dang chudi
c6 hinh dang giong voi C. sacchari-officinarum [12)
va bao tt vach day dang cum giong voi C. siddiquii
[13]. Hinh thai httu tinh cta MPL chua duoc ghi
nhan trong nghién ctru nay.

Puong kinh tan nAm mau 2-Dch c6 khac biét khi
dat & cac nhiét do khac nhau (Bang 2). Mau 2-Dch
sinh truong trong khoang tir 25 - 37°C, trong dé
duong kinh tdn ndm 16n nhat ¢ 28°C. Khong ghi nhan
st gia tang duong kinh tdn ndm trong 5 ngay trén
PDA ¢ 12°C va 40°C.
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Bang 2. Duong kinh tan nim (mm) Curvularia sp. (mau 2-Dch) trén PDA sau 5 ngay theo doi

Nhiét 6 ("C) Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
12 0,0+ 0,0 0,0+ 0,0 0,0+ 0,0 0,0+ 0,0 0,0+ 0,0
15 0,0+ 0,0 6,3+0,6 13,0+ 1,0 183+ 1.2 20,7+ 0,6
20 3,0+ 0,0 9,7+0,6 19,3+ 0,6 26,3+ 0,6 33,3+ 0,6
25 120400 | 24,0+00 | 357+12 44,7+ 0,6 55,0+ 1,0
28 105405 | 30,0+1,0 | 433+12 56,0 + 1,0 64,0+ 1,0
30 125405 | 27,7+06 | 41,3+06 52,3+ 1,5 60,5+ 0,9
35 72+0,3 158403 | 247+06 33,7+ 0,6 427406
37 82+1,0 12,7+13 16,3+1,3 21,0+ 0,9 23,5+ 0,5
40 0,0+ 0,0 0,0+ 0,0 0,0+ 0,0 0,0+ 0,0 0,0+ 0,0

3.2. Kha niang gay bénh cta Curvularia sp. phan
lap tir d6m bénh

Bao tir cia 5 MPL duoc lay nhiém trén nhanh
thit cap cta lan Phi diép vang. Ban dau phan mo tai vi
tri co vét thuong chuyén sang mau vang nau, sau do
kich thuoc vét ching ting dan va phan giita c6 mau

xam nau (Hinh 2). Kich thuoc vét ching sau 7 ngay
lay nhiém duoc thé hién trong bang 3. Khong c6 mo
bi chuyén mau tai vi tri khong vét thuong va 1a doi
chimg. MPL tir vét ching c6 déi mau ciing c6 hinh
thai giong voi mau nidm ban dau, cho thdy rang
Curvularia sp. gay vét dom trén 14 lan Phi diép vang

Hinh 2. Vét chiing sau 7 ngay lay nhiém bao t&t Curvularia sp. (miu 2-Dch) trén lan Phi diép vang
a: Mat trén I4; b: Mat dudi Ia; c: La doi ching. Thanh ty 1é = 1 cm
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Bang 3. Kich thuoc vét chiing (mm) sau khi lay nhiém bao tir Curvularia sp.

Mau nam Kich thuéc vét ching (mm)
1-Dch 1,7£0,1x12+02 (n=9)
2-Dch 2,0+£0,0x1,3+0,1 (n=27)
3-Dch 1,5£02x12+02 =9
4-Dch 1,5£02x12+02 n=9)
5-Dch 1,3+ 04x1,0+0,1 (n=9)

3.3. Phan tich trinh ty vung ITS, TEF], LSU ciia
Curvularia sp. (mau 2-Dch)

Phan tich phan ttt duoc thuc hién cho mau 2-
Dch. San pham PCR cua vung ITS va TEF1 c6 kich
thudc 700 bp va vung LSU c6 kich thude 1.000 bp.
Két qua BLAST trén NCBI cho thdy, trinh tr mau 2-
Dch c6 do twong dong 99,1% voi ITS ctia C
intermedia (ma so truy cap MT605137); c6 do tuong
dong 97,9% voi TEF1 ctia C. Junata (ma s6 truy cap
JX266597) va co do twong dong 100,0% voi LSU cua

C. intermedia (ma so6 truy cap HG779038). Cay phan
nhom tuong dong trinh ty viung ITS gitta mau 2-Dch
va trinh tu tham chiéu duoc chon loc trén Genbank
cho thdy, mau 2-Dch c6 méi twong quan gan gii voi
cac loai khac trong chi Curvularia (Hinh 3). Miac du
dit liéu trinh tu vung TEF va LSU cuta loai C.
intermedia con kha it trén Genbank, song viec két
hop trinh tur ctia ca 3 ving gene v6i dac diém hinh
thai vi thé da co thé xac dinh nim gay dom nau trén
lan Phi diép vang 1a C. intermedia.

g1 | Curvularia intermedia 181
55 Curvularia intermedia PRJ2
Curvulania intermedia PRJ1
%| 92 L Cunvularia intermedia 2-Dch ®
Curvularia pseudointermedia CBS 188.61

100
Curvularia pseudointermedia CBS 553.89

"

Curvulana pseudointermedia USJCC-0003

L Curvularia brachyspora DAR 68403b

Curvularia colbranii BRIP13066

I— Curvularia lunata MFLUCC 10-0706

99 | Curvularia lunata CBS 157-34

Alternaria altemantherae CBS 124392

p—

0.01

Hinh 3. Phan nhém twong dong trinh tu ving ITS gitra mau 2-Dch véi cac trinh ti tham chiéu

So do duwroc vé bang phuong phdp noi Ian can voi Iap lai 1.000 bootstrap, cdc s6 trén nhanh biéu thi %
bootstrap, Alternaria alternantherae duoc dung Iam nhom ngoadi.
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Curvularia sp. c6 thé duwoc nhan dién dua vao
hinh thai bao t, tuy nhién mot s6 loai kho phan biét
voi loai khac trong ho Pleosporaceae nhu: Bipolaris
sp., Drechslera sp. va Exserohilum sp. Do d6, van
can két hop gitta quan sat hinh thai va phan tich
phan tr dé€ xac dinh tén loai trong chi Curvularia. Co
nhiéu tac nhan 1a ndm gay bénh trén lan, nhung
nghién ctu chi ra Curvularia sp. giay bénh trén lan
van con kha it. Trong nghién ciru ctia Alam va cs
(2023) [14], 1an dau tién C. geniculata dugc bao cao
la gay d6m la trén ho Lan tai An Po. Két qua trong
nghién cttu nay cho thdy, mau ndm phan lap tir vét
dom nau trén 14 lan Phi diép vang 1a C. intermedia,
c6 hinh thai khac véi nam C. geniculata. Nam C.
intermedia cing dwoc ghi nhan gay bac 1a trén cé
Lactuca serriola & Han Quoc [15] va co tia (Lolium
multifforum) & Trung Quoéc [16]. Viec xac dinh
pham vi ky chia cta C infermedia d6ng gop nhiéu
trong viéc dy bao va quan ly cac rai ro cho nganh
trong trot va san xuat hoa, cay canh.

4. KET LUAN

Nam C. intermedia 1a tac nhan giy bénh dom
nau trén lan Phi diép vang (D. chrysanthum) tai
thanh ph6 Ho Chi Minh. Trinh tu vung ITS, TEF1 va
LSU cua C. intermedia (mau 2-Dch) da duoc cong bo
tren Genbank voi ma s6 truy cap lan luot la
PV133109, PV130727 va PQ882031. Nghién cttu vé
phé ky cht va danh gia méi nguy hai ctia ndm C
intermedia trén cac loai lan khac nhau 1a can thiét
trong cac nghién ctu tiép theo.

LOI CAM ON

Xin cdam on cdc cuu sinh vién bénh cdy da tii tro
dung cu, thiét bi cho nghién ciu nay.
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Curvularia intermedia CAUSING BROWN SPOTS ON Dendrobium chrysanthum
IN HO CHI MINH CITY
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Abstract

Dendrobium chrysanthum, commonly known as Phi diep vang, is a native orchid species listed among the
endangered plant groups in Vietnam. Brown spots on the leaves of D. chArysanthum were linked to a fungus
called Curvularia sp., based on morphological characteristics and pathogen test. On PDA medium, the fungal
isolate grew at temperatures ranging from 25°C to 30°C, with no growth observed at 12°C and 40°C. The
presentative isolate isolate (2-Dch) was subjected to PCR amplification and sequencing of the ITS, TEF1 and
LSU gene regions. BLAST comparison with selected GenBank sequences confirmed the identity of the
pathogen as Curvularia infermedia. Based on integrated evidence, C. intermedia is proposed as the causal
agent of brown spot disease on D. chrysanthum cultivated in Ho Chi Minh city, Vietnam.

Keywords: Brown spots disease, Curvularia intermedia, Dendrobium chrysanthum, orchid.
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XAC BINH TAC NHAN GAY BENH CHAY LA
TREN MAI VANG VA KHA NANG UC CHE NAM
GAY BENH BANG VAT LIEU NANO

Pham Thanh Vii®2, Truong Vinh Hai', Tran Minh Tri?, Chu Trung Kién®"
Vién Khoa hoc Ky thuat Nong nghiép mién Nam
2Sinh vién Truong Pai hoc Noéng Lam thanh pho Ho Chi Minh

"Email- kien.ct@iasvn.org

TOM TAT

Chay 14 1a mot trong it bénh gay hai rat nghiém trong trén cay mai vang (Ochna integerrima) tai vung tréong
mai cht luc cia thanh phé Hé Chi Minh. Bénh ciing 1a mot trong nhitng nguyén nhan dan dén sy lam dung
hoa chat bao vé thuc vat ctia nong ho trong phong tri, gy ra moi nguy rat lon doi voi moi truong sinh thai
va stc khée cong dong. Nghién ctru nay duoc thuc hién nham xac dinh nguyén nhan gay ra bénh chay 1a
mai tai thanh phé H6 Chi Minh va hiéu qua kiém soat mam bénh bing nano AgCu va nano Cu trong diéu
kién phong thi nghiém. Két qua khao sat trén vuon da xac dinh duwoc bénh chay 14 gay hai 36% so 14 mai
trén canh. Két qua dinh danh hinh thai két hop 4p dung ky thuat sinh hoc phan t va kiém chitng mam
bénh theo quy trinh Koch da xac dinh Neopestalotiopsis sp. 1a nguyén nhan gay ra bénh chay 1a mai véi
triéu chiung dién hinh nhu: Vét bénh 1a ca dém tron, mau nau dam, ria gbé ghé va c6 quang vang nhat. Vung
mo bénh bi kho, nhung khong rach. Cac qua thé mau den hinh thanh va phan bé rai rac trén vét bénh & mat
dwoi 14. Trong diéu kién phong thi nghiém, nano AgCu va nano Cu & nong do 250 ppm va 200 ppm c6 kha

nang tc ché hoan toan sy ndy mam ctia bao ti Neopestalotiopsis sp. dén 15 gid sau .

Tt khoa: Bénh chdy 14, cdy mai vang, Neopestalotiopsis sp., nano AgCu, nano Cu.

1. BAT VAN BE

Cay mai (Ochna sp.) phan b6 & viung nhiet doi
Pong Nam A va chau Phi [1]. Tai Viet Nam, cay hoa
nay phan bé rong rai tir day nui Bach Ma thuoc tinh
Thtra Thién Hué tré vao phia Nam va duoc st dung
chti yéu lam canh trong dip tét c6 truyén cta dan toc
nén co gia tri dac biét ca vé kinh té va xa hoi. Ving
mai huyén Binh Chanh, thanh phé H6 Chi Minh 1a
mot trong nhitng ving trong cha luc khong chi ctia
thanh phé ma con trong ca nudc. Tuy vay, ngudi
trong mai tai thanh phé Hé Chi Minh ciing chiu rat
nhiéu rdi ro, nhat 1a vé dich hai va 6 nhiém moi
treong do hda chat bao vé thuc vat gay ra [2].

Chay 14 mai 1a mot trong nhitng bénh hai rat
quan trong va pho bién trén cay mai tai thanh pho Ho
Chi Minh. Mam bénh duoc dé cap 1a do cac chi nAm
thudc ho Sporocadaceae gay ra. Trong &6, Pestalotia
sp. da duoc bao cdo la nguyén nhan gy ra bénh chay
14 mai tai thanh phé Ho6 Chi Minh va tinh An Giang
dua theo cac két qua giam dinh hinh thai triéu chimg
trén 1a [3]. Sau d6, trén co s& hinh thai bao tit chi nay
duoc chia lai thanh 3 chi 7runcatella, Pestalotiopsis
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va Pestalotia dua vao so6 vach ngan trong khoang 3 - 5
[4]. Nhimg nam gan day, chi Pestalotiopsis cling
duoc chia thanh 3 chi 1a MNeopestalotiopsis,
Pseudopestalotiopsis va Pestalotiopsis trén co s& két
hop gitta hinh thai hoc va ky thuat sinh hoc phan t
[5]. Cac loai Neopestalotiopsis spp. gan day da duoc
thuong xuyén bao cao la nguyén nhan gay bénh trén
rat nhiéu cay trong & ving nhiét d6i va can nhiét doi
[6]. Do ndm nay 1a mam bénh da ky cha [7]. Vi vay,
chi Neopestalotiopsis c6 kha nang rat cao ciing la
nguyén nhan gay ra bénh chay 14 mai tai thanh pho
H6 Chi Minh.

Tai huyén Binh Chanh, thanh phé Hé Chi Minh,
nong ho thuong phun dinh ky 5 - 7 ngay/lan va két
hop nhiéu loai hoa chat trir bénh trong cting lan ap
dung. Do d6, moi nguy 6 nhiém moi truong va anh
hudéng nghiém trong dén stic khoe cong dong 1a rat
l6n va ro rang. Hon nira, st dung lién tuc héa chat trie
nim bénh ciing lam ting nguy co phat sinh loai mam
bénh mai khang thudc. Vi vay, ap dung cac loai vat
lieu an toan hon nhu nano dong (CuNPs) va nano
bac-dong (Ag-CuNPs) trong kiém soat bénh chay 1a
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mai nham gidm dan viéc st dung hoéa chat trir nAm
bénh trong san xuat mai tai thanh phé Ho Chi Minh
la rat quan trong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctru

Mau I4 bénh thu thip: Cac 14 mai c6 vét chay la
mau nau dam, khong c6 vong tron dong tam, ria gob
ghé voi quan vang nhat duoc thu thap trén 6 vuon tai
lang mai xa Binh Loi, huyén Binh Chanh, thanh pho
Ho6 Chi Minh. Trong do, 3 vuon & giai doan kién thiét
co ban (2 - 3 nam tudi) va 3 vuon & dau thoi ky kinh
doanh (4 - 5 nam tudi).

Vat liu nano: Dung dich nano bac-dong (Ag-
CuNPs) c6 noéng do goc 820 ppm va nano dong
(CuNPs) c6 nong do goc 950 ppm co kich thuoc cac
hat trung binh tir 14,99 - 17,52 nm do Vién Khoa hoc
Vat lieu tng dung cung cap.

2.2. Phurong phap nghién ctru

2.2.1. Khdo sat muc do bénh trén /4 mai va thu
thap mau bénh

Chon vuon va cay mai khao sat, thu thap mau
duoc ap dung pht hop theo TCVN 13268-6:2022 [8]. 6
vuon khao sat duoc chon trong khu vuc san xuat mai
tap trung (hon 600 ha) véi dién tich moi vuon toi
thiéu 1a 1 ha. Tai méi vuon, 10 cay mai duoc chon
ngau nhién phan tan trén 2 duong chéo goc va cach
ria vuon t6i thiéu 2 hang mai. Trén mdi cay, chon 8
canh theo 4 huéng, méi huong 2 canh & tang giira cia
cay va cach mat dat 70 - 100 cm. Pém toan bo s6 14
khoe va 1a bénh ctia cac cay mai diéu tra dé xac dinh
mtc do bénh hai tren 1a. O cung thoi diém khéo sat,
30 mau 14 bi bénh ctia mdi vueon duoc thu thap dé xac
dinh mam bénh. Sau do, ghi cac thong tin thiét yéu
vé mau bénh va bao quan lanh trong thiing x6p nhu
mo ta cta Chu Trung Kién va cs (2024) [9] trudc khi
dem vé phong thi nghiém. Cac mau 14 bénh thu thap
duwoc bao quan trong ti mat & 4°C khoang 24 gio
truedce khi phan 1ap mau.

2.2.2. Dinh danh hinh thii tic nhin gy bénh
trén ld

Phan Igp mam bénh: Cac mau 14 bénh co triéu
ching nhu moé ta & muc 2.1 duoc rira sach duéi voi
nuoc chay trudc khi cac miéng mau bénh co kich
thudc 2 X 2 mm & vung tiép giap gitta moé khoé va mo
beénh duoc cét ra va khir tring bang cén 70% trong 10
giay. Sau do, loai bd con trén cadc miéng mau bang
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nudc cat tiét trung trudc khi dat trén moi truong PDA
(Potato Dextrose Agar) ctia hang Himedia, An P¢ va
duoc 4 ¢ diéu kién phong thi nghiém voi nhiét do
khoang 25 - 28°C. Khi hé soi ndm duoc moc ra tir mau
cdy, tién hanh cdy truyén miéng thach c6 dinh sinh
trudng sang dia PDA moi dé lam thuan. Céac budc cat
miéng mau bénh va cdy truyén duoc thuc hién trong
tt cay sinh hoc cap II.

Pinh danh so bo nam bénh dua trén hinh thai:
Quan sat va ghi nhan dac diém hinh thai, mau sic
ctia hé soi va bao tir mam bénh trén moi truong PDA
cdy thuan dé xac dinh cac chi ndm bénh chinh theo
mo ta cua Abera va cs (2016) doi voi Colletotrichum
sp. va Nozawa va cs (2019) doi voi Neopestalotiopsis
sp. [10, 11]. Sau do, chi Neopestalotiopsis sp. tiép tuc
duoc nhan nuoéi duy tri trén moi truong PDA dé tao
nguéon mam bénh st dung trong cac nghién cttu tiép
theo.

Pinh danh mau Neopestalotiopsis sp. bang ky
thuat sinh hoc phan ti: Mau Neopestalotiopsis sp.
trén moi truong PDA & thoi diém 7 ngay duoc tach
chiét AND trong dinh danh st dung ky thuat sinh
hoc phan tir theo mo6 ta ctia Kaur va cs (2023) [7] nhu
sau:

Tdch chiét ADN nam: Mau (20 g) duoc ly giai
bang Lysis Buffer, TL buffer va CL buffer, sau d6 b6
sung ethanol 96% va a 1 gio. ADN duoc tinh sach qua
cot loc véi cac buodc rira bang WB1 va WB2 buffer,
sau d6 thu hoi bang EB buffer. ADN thu duoc bao
quan ¢-20°C.

Thuce hién phan ung PCR: Vung gen ITS duoc

khuéch dai bang «cap méi ITS1  (5-
TCCGTAGGTGAACCTGCGG-3) va ITS4 (5-
TCCTCCGCTTATTGATATGC-3)) [12]. M6i phan

ung PCR duoc thuc hién trong téng thé tich 50 pL
gom: 25 pL Master mix, 2 uL ITS1, 2 uL ITS4, 2 uL.
ADN mau va 19 pL nudce cat. Chu trinh nhiét gém bét
dau 1a bién tinh & 95°C trong 3 phut. Sau d6 1a 35 chu
ky gom: Bién tinh & 95°C trong 30 gidy, gan moéi &
58°C trong 30 giay va bat cap & 72°C trong 60 giay.
Két thuc 1a kéo dai chudi trinh tu gen & 72°C trong 10
phut [12].

Kiém tra sian pham PCR: San pham PCR duoc
dién di trén gel agarose 2% nhuoém GelRed™ dé kiém
tra su hién dién ctia bang ADN co6 kich thudc mong
muén (=500 - 600 bp). Cac san phdm PCR duoc gt
dén Cong ty TNHH Dich vu va Thuong mai Nam
Khoa @€ giai trinh tu.
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Gidi trinh tir gen: Trinh te thu duoc tir mau duoc
so sanh v6i cac chubi da cong bo tréen GenBank voi
st ho tro ctia cong cu tim kiém BLAST tai NCBI
(https://blast.ncbi.nlm.nih. gov/Blast.cgi) dé xac
dinh loai dua trén mic do twong dong.

2.2.3 Kiém chimg mau Neopestalotiopsis sp. l4
tic nhan gy bénh chady Ia mai theo quy trinh Koch

Chudn bi I mai ching nhiém: Ba 14 mai khoe &
giai doan chuén bi thanh thuc (banh té) duoc thu thap
tai vung khao sat va duoc rita sach duwdi voi nudce chay
truoc khi vo tring bang con 70% trong 10 gidy. Sau do,
loai bd con trén 14 bang nudc cat tiét trung. Cac 14 mai
duoc xép ngtra & trén mot vi nhua da chuin bi trudc
trong cung hop nhua sach c6 kich thuéc chiéu dai,
réng, cao tuong tmg la 40 x 20 x 20 cm.

Chuan bi dung dich bao tr Cac qua thé
Neopestalotiopsis sp. dugc hinh thanh trén moi
truong PDA & thoi diém 10 ngay sau cdy trong diéu
kién phong thi nghiém véi nhiét do 25 - 28°C duoc
cho vao dung dich nudc cat tiét tring trong 5 phut.
Sau d6, str dung diia thay tinh sach 4n nhe 1am vé cac
qua thé va giai phong cac bao tr. Pinh luong bao ti
bang budng dém héng cau Neubauer (Duc) trude khi
b6 sung thém nudc cat va Tween 20 dé thu duoc
dung dich 10° bao tit/mL va 1% Tween 20.

Nhiém bdo tir Ién Ii mai: Dung dich 10° bao tir
Neopestalotiopsis sp./mL duoc nho vao 2 vi tri & gan
phia cuéng va chép 14 bang micropipette 1.000 pL.
Mbi vi tri nho 100 puL dung dich huyén phu bao tt. O
cung thoi diém, 2 vi tri & phia d6i dién cta 14 duoc
nho véi moéi 100 puL nudc cat tiét trung. Sau do, moi
go6c hop duoc nho 10 mL nuoc cat tiét trung dé tao
am do va day kin hop truoc khi t ¢ diéu kién phong
thi nghiém véi nhiét o 25 - 28°C.

Ghi nhan triéu chung bénh: Cac 1a mai trong hop
duoc theo doi hang ngay dé ghi nhan thoi diém xuat
hién triéu ching, hinh thai va mau sac vét bénh ciing
nhu thoi diém qua thé hinh thanh trén vét benh. O
thoi diém 5 ngay sau khi trieu chimg bénh xuat hien,
1 14 mai duoc 14y ra khéi hop va mau bénh duoc tai
phan lap va dinh danh mam bénh.

224. Pdnh gid khid ndang uc ché bao t
Neopestalotiopsis sp. ndy mam bang vét liéu nano

Chuan bi dung dich bao tir mam bénh: Tuong tu
nhu muc 2.2.3 & trudée khi pha loang thém voi nuéce
cat tiet trung va 1% Tween 20.

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

B6" tri thi nghiém: Thuc hién dong thoi 2 thi
nghiém tuong tng voi hai loai nano, cac thi nghiém
duoc b6 tri hoan toan ngau nhién (CRD) voi cung 6
nghiém thitc gdm: 5 mic nong do nano (50, 100, 150,
200, 250 va 300 ppm) va 1 nghiém thitc doi ching la
nudc cat tiét trung. M6i nghiém thic gém 6 6ng
eppendorf 1,5 mL c6 chita 1 mL dung dich thi nghiém
twong tmg voi cac thoi diém theo doi 3, 6, 9, 12 va 15
gio sau U.

Phuirong phdp nhiém bao tr vao dung dich
CuNPs va Ag-CuNPs: Bao tit Neopestalotiopsis sp.
duoc nhiém voi CuNPs hodc Ag-CuNPs ¢ cac muc
nong do thi nghiém theo phuwong phéap ctia Palma-
Guerrero va cs (2008) [13] co6 cai tién. Moi nghiém
thitc 1a mot binh tam gidc 20 mL chita 10 mL dung
dich CuNPs hoac Ag-CuNPs va bao tit (9 mL CuNPs
hodc Ag-CuNPs va 1 mL dung dich 10° bao t®).
Nghiém thic déi chimg 1a 9 mL nuodc cat va 1 mL
dung dich bao tix. Tai thoi diém 3, 6, 9, 12 va 15 gi¢
sau 1, méi nghiém thuc 14y 1 6ng eppendorf va nho 1
giot phenol cotton blue dé ngung ndy mam bao tr va
nhudém mau 6ng mam. Sau do, 50 pL duoc 14y ra va
nho trén lame kinh, day lamelle va quan sat ngau
nhién 50 bao tir & do phong dai 100 - 400 lan bang
kinh hién vi dién t&¢ Olympus BX41 dé xac dinh s
bao tir ndy mam. Bao tit duoc x4c dinh ndy mam khi
6ng mam c6 chiéu dai t6i thiéu gan bang ' chiéu dai
bao ti.

Cidc chi tiéu theo doi gom: Ty 1é ndy mam cta
bao tir (%), hiéu luc trc ché ndy mam bao tix (%).

Hiéu luc tc ché (H%) duoc tinh theo cong thitc
ctia Abbott (1925) [14]: H= (1-D/d) x100

Trong do: d 1a s6 bao tr ndy mam & nghiém thic
1 voi vat liéu nano. D 1a s6 bao tir ndy mam & nghiém
thirc 1 voi nudc cat.

2.3. Xt ly s6 lieu

Vé biéu dé bang phan mém Microsoft Excel
2016. Gia tri trung binh ctia cac nghiém thtc duoc
so sanh ANOVA va xac dinh su sai khac c6 y nghia
thong ké qua trac nghiém phan hang LSD bang
phan mém SPSS. So sanh muc d¢ twong dong vé
chudi trinh tw gen gitta mau Neopetalotiopsis sp.
gay bénh chdy 14 mai tai thanh pho H6 Chi Minh
voi mot s6 mau loai gay bénh chay 14 cay trong &
cac nuéc gan voi Viet Nam bang phan mém
MEGA X.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat mic do bénh hai 14 trén cidy mai
vang tai thanh phé H6 Chi Minh

Két qua khao sat trén cac vuon mai tai thanh pho
Hoé Chi Minh cho thdy, chay va dom 14 1a nhitng bénh
hai chinh trén 14 mai (Hinh 1a). Trong d6, chay la
duoc nong ho danh gia 1a bénh hai c6 sy anh huong
nghiém trong nhat dén sinh truéng va phat trién cta
cay mai trong ca mua kho va mtia mua. Két qua phan
lap cac mau bénh chay 1a mai da xac dinh dwoc 8
nhom dang hinh tdn ndm khac nhau. Cac két qua
dinh danh hinh thai sau d@6 da xac dinh duwoc chi

OPémla DChayla OTriéu ching khac

Colletotrichum sp.

Neopestalotiopsis va Colletotrichum 1a nhitng mam
bénh chinh gay ra bénh chay 14 mai véi tan suat hién
dién cung 1a 22%. Sau chi ndm khac chua dugc dinh
danh hién dién véi tan suat thap, 8 - 16% (Hinh 1b).
Nhu vay, chay 14 la bénh hai rat quan trong trén cay
mai tai thanh pho H6 Chi Minh véi thanh phan tac
nhan rat phong phu. Trong do, Neopestalotiopsis sp.
la mam bénh chinh va moéi gay ra triéu ching chay 14
mai. Truéc do, Pestalotia sp. da duoc dé cap la
nguyén nhan gay ra bénh chay 14 mai tai thanh pho
Ho Chi Minh va tinh An Giang [3].

- Neopestalotiopsis sp.
v

Nguyén nhan chua xac dinh

Hinh 1. Mttc 6 bénh hai 14 va su chiém vu thé ctia mam bénh chay 14 mai
Ghi chu: a Ia ty Ié bénh hai I4 mai; b 14 tin sudt bat gdp cia mam bénh chinh gdy bénh chdy I4 mai.

32. Dbic diém hinh thai chinh chi
Neopestalotiopsisva két qua dinh danh bing ky thuat

sinh hoc phan ti
3.2.1. Hinh thdi chi Neopestalotiopsis trén moi
truong PDA

Trén moi truong PDA, tan nadm phat trién theo
cac quang tron doéng tam, ria tdn nam go ghé. Téc
do phat trién dat 8 mm/ngay va tién t6i ria dia petri

c6 duong kinh 90 mm & thoi diém 10 ngay sau cay
(NSC). O mat trén thach, hé soi moc néi, gon song,
day, x6p, min va c6 mau trang xam. O mat duoi
thach, tdn ndm ciing hinh thanh cac quang tron
dong tam, ban dau c6 mau vang sang & thoi diém 3
NSC, sau d6 chuyén sang mau vang nau & 4 NSC
trudc khi chuyén sang mau hong nhat tir 6 NSC
(Hinh 2).

r=17,15+ 0,40 mm r=22,45+ 0,60 mm r=40,10+ 1,00 mm
Hinh 2. Hinh thai va tdc d¢ ting trudng ctia Neopestalotiopsis sp. gy bénh chay 14 mai
trén méi truong PDA
Ghi chu: a, c, e va g Ia hé soi & mat trén thach va b, d, fva h Ia mat dudi cia hé soi turong ung tai thoi diém
3, 4, 6va 9 NSC: r I4 gid tri trung binh cua ban kinh tan nam + do léch chuan (SD: Standard deviation).

r=29,30+1,10 mm
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Céac qua thé 1a cac khéi hinh cau khoang 150 -
350 pm, mau den, w6t mém bat dau xuat hién trén
quang tron dau tiéen & 3 NSC (Hinh 3 ¢). Sau do, cac
qua thé tiép tuc hinh thanh theo quang va lan dan ra
phia ngoai. Pén thoi diém 9 NSC, cac qua thé hinh
thanh ban dau da kho ctmg va cac bao tr trudng
thanh da hién dién (Hinh 3 a, b, €). Bén trong qua
thé, cac dot bao tit duoc hinh thanh lién tuc trén cac
canh bao tit da bi suy thoai manh. Bao tir non mai
hinh thanh chua c6 vach ngdn, mau trong su6t (Hinh
3 d, cum a). Sau do, phat trién dan kich thuéc dong
thoi cac vach ngan va phan phu dinh ciing dan duoc
hinh thanh (Hinh 3 d, cum c). C4c bao tit tién trudng
thanh hinh thoi, hoi cong & gitta va da hinh thanh da
4 vach ngan, nhung kich thuoc bao tir va chiéu dai

céac long gai & dinh (phan phu dinh) chua phat trién
day dd. Ba ngan gitra ctia bao tir da phinh to, mau nau
nhat, cac 16ng gai ngan (Hinh 3 d, cum b). Bao ti
truong thanh hinh thoi, hoi cong, chiéu dai va chiéu
réong & gitta ctia bao tir twong tng 1a 24,22 + 1,94 pm
va 7,13 + 0,72 ym. Bao tit ¢6 5 ngan rat ro rang, ngin
tht nhat va thtt nam & 2 dau c6é mau trong suét, 3
ngan gitta ¢6 mau nau sam dai 15,13 + 1,38 um. Phan
pht dinh c6 2 - 3 16ng gai, khong cé vach ngan va co
mau trong su6t. Chiéu dai long gai gan tuong duong
voi chiéu dai bao tir, 23,50 + 4,34 um. Nhimg dic
diém nay cho thdy, c6 nhiéu su tuong déng voi mo ta
vé chi Neopestalotiopsis gy bénh dom 14 trén dau
tay [15-17].

Ghi chii: a va b Ia tin ndm Neopestalotiopsis sp. trén moi triong PDA ¢ mdt trirée va sau tai thor diém 9
NSC:; ¢ I qua thé: d 12 cum canh bao tir (cum a va c Ia bao tir non moi hinh thanh va bat dau hinh thanh vich
ngan, cum b 1a bao tir tién trudng thanh, mai tén do Ia vach ngan, tim Ia phan phu dinh), e Ia bao tir truéng
thanh (mii tén do 13 cuéng, xanh I vach ngan, tim I long gai). Po phong dai cua d 12 400 lan va e Ia 1.000

14n.
3.2.2. Dinh danh mam bénh chdy I4 mai bang ky
thuat sinh hoc phan tir

Két qua giai trinh tu gen vung ITS v6i cap moi
ITS1/1TS4 duoc so sanh voi co s& dio liéu trén
GenBank tai NCBI voi su ho tro clia cong cu tim

kiém BLAST duoc ghi nhan & bang 1 cho thay, mau
KD c6 su twong dong véi mau Neopestalotiopsis sp.
NP - NS4, cao hon so véi voi Pestalotiopsis
mangiferae (mic twong dong 1a 99,64% so voi
98,88%, twong umg).

Béang 1. Két qua tim kiém BLAST dua trén trinh tir viing ITS ctia méu KD

Teén o Ching | Phan tram doan | Muc dong 3
mau Chi/loai chuin so sanh (%) nhat %) Ma GenBank
Neopestalotiopsis sp. NP-NS4 100 99,64 ON454616.1
KD
Pestalotiopsis mangiferae | MM 102 100 98,88 GU722595.1

Két qua so sanh trinh tw gen vung ITS ctia mau
Neopestalotiopsis sp. gay chéy 14 mai tai thanh pho
Ho6 Chi Minh voi mot s6 chi ndm gay bénh chay 14,
chét 14, kho bong cay trong trong cung ho
Sporocadaceae d¢a duoc bao cao & cac nudc nhu:
Trung Quéc, Thai Lan, Indonesia, Australia [18] va
gy benh thoi trai nhan tai tinh Ba Ria - Viing Tau [9]

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

duoc ghi nhan & hinh 4 cho thiy, mam bénh nay nam
cung cum nhanh véi cac loai Neopestalotiopsis spp.
gay benh chay 14 trén cay khuynh diép, nho, chudi,
hoa hong va kho bong méc ca tai cac nudc chau A.
Trong d6, mau mam bénh 14 mai thuoc cung phan
nhanh gan nhiat véi loai Neopestalotiopsis
macadamiae gay bénh kho bong mac ca tai bang
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Queensland, Australia. Két qua so sanh ciing cho
thdy, mam bénh Neopestalotiopsis sp. gay chay la
mai tai thanh pho H6 Chi Minh & cum phan nhéanh
khéac voi cac loai Pestalotiopsis spp. gay bénh thdi trai
nhan Xudng com vang tai tinh Ba Ria - Viing Tau

duwoc Chu Trung Kién va cs (2024) [9] bao cao. Nhu
vay, cac két qua so sanh trinh trr gen viung ITS da xac
nhan Neopestalotiopsis sp. 1a nguyén nhin giy ra
bénh chay 14 mai tai thanh pho H6 Chi Minh.

30 ON454616.1 Neopestalotiopsis sp. isolate NPS-NS4

13

14

53 %4 — X03
y L— xs1

0.02
—

a1 KM199359.1 Neopestalotiopsis rosae strain CBS 101057

§ ——— ON454614.1 Neopestalotiopsis sp. isolate NPS-NS2

7 17 0P922231.1 Neopestalotiopsis protearum isolate QP1131 11

_|: MZ303790.1 Neopestalotiopsis olumideae voucher BRIP 72273a

0 KX789683.1 Neopestalotiopsis musae strain MFLUCC 15-0776
KU140694.1 Neopestalotiopsis vitis voucher JZB340018

—— MW794108.1 Neopestalotiopsis encalyptorum strain MEAN 1308

_~2|: [ R -{ Mau chy 1a mai tai Tp. Ho Chi Minh }
KX186604.1 Neopestalotiopsis macadamiae voucher BRIP 63737¢

KM199372.1 Neopestalotiopsis piceana strain CBS 254.32

10 _9|: EF451799.1 Pestalotiopsis sp. 14JAES
KP943747.1 Neopestalotiopsis egyptiaca isolate PEST1

i: MZ303786.1 Neopestalotiopsis drenthii voucher BRIP 72263a
ON650689.1 Neopestalotiopsis sp. SK-2022a voucher MFLUCC 15-0735
il: OR164568.1 Neopestalotiopsis sp. isolate MT 63
15 OR164558.1 Neopestalotiopsis sp. isolate MT 54
i: EF451802.1 Pestalotiopsis microspora isolate 6JAES(2)
EF451802.1 Pestalotiopsis microspora isolate 6JAES
31 [ JX398979.1 Pestalotiopsis clavispora strain MFLUCC12-0281
il: OK560707.1 Neopestalotiopsis concentrica isolate CFCC 55162
MK993571.1 Neopestalotiopsis dendrobii isolate MFLUCC i
0P922220.1 Hymenopleella hippophaeicola isolate SF134 31 — out group T

Hinh 4. So sanh trinh tit viing ITS giita mau tac nhan giy bénh chdy 14 mai & thanh phé Hé Chi Minh va tac
nhan trong cling ho Sporocadaceae gay triéu chimg chéy 14 va thdi trai cay tréng
Ghi chu: X03 va X8I 14 cdc loai Pestalotiopsis spp. gdy bénh thoi trdi nhan tai tinh Ba Ria - Viing Tau. Cic
mau con lai gdy bénh chdy I4 va chét I4 trén cdc cdy trong khic ¢ chau A.

3.2.3. Kiém chiing Neopestalotiopsis sp. mau KD
13 tdc nhan gay bénh chdy I4 mai tai thanh pho Ho
Chi Minh theo quy trinh Koch

Triéeu chung bénh trén 14 mai duoc nhiém véi
dung dich bao t&t Neopestalotiopsis sp. cia mau KD
trong quy trinh Koch 1a dém tron mau nau nhat bat
dau xuat hién tir thoi diém 2 ngay sau nhiém nam.
Sau do, dom bénh phat trién dan va c6 mau nau &
thoi diém 5 ngay sau khi triéu ching xuat hien (Hinh
5 e). bén thoi diém 10 ngay sau xuat hién, dém bénh
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c6 mau nau dam, kho, ria g6 ghé véi quang vang
nhat. Trén vét bénh xuat hién cac qua thé mau den
rai rac trén phan mo da hoai tir & viing gitta ctia vét
bénh (Hinh 5 f). Két qua dinh danh hinh thai mam
bénh tai phan 1ap tir vét bénh trong quy trinh Koch da
xac nhan hé soi va bao tt 1a ctia Neopestalotiopsis sp.
(Hinh 5 g va h). Nhing dic diém triéu ching vét
bénh va hinh thai hé soi, bao tr Neopestalotiopsis sp.
ghi nhan duoc trong quy trinh Koch ciing rat twong
dong voi vét bénh ghi nhan duoc trén veon (Hinh 5 a
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va b) va hinh thai hé soi, bao tt ctia cing mam bénh
phan 1ap duoc tir mau bénh chay 14 trén vuon (Hinh 5
cvad).

Nhu vay, cac két qua kiém chimg mam bénh
quy trinh Koch da xac

theo nhan nim

o/

Neopestalotiopsis sp. 1a tac nhan gay ra triéu ching
chay 1a mai tai thanh pho H6 Chi Minh. Chi nAm nay
ciing duoc bao cao la nguyén nhan gay ra triéu ching
chéay va dom 14 trén cay nho tai Trung Quéc, cay dau
tay tai My va cay canh tai Nhat Ban [10, 16, 19].

Hinh 5. Triéu chimg va hinh thai hé s¢i, bao tit ndm Neopestalotiopsis sp. giy bénh chay 14 mai

tai thanh phé H6 Chi Minh
Ghi chu: a-b I3 triéu chung bénh chdy I4 trén vuron, ¢ 14 hinh théi tin nam trén moi truong PDA & thoi
diém 8 ngdy sau cay va d Ia bao tir truong thanh cua nam Neopestalotiopsis sp. phan lgp tir mau bénh trén
vion. e va f 14 triéu chimg bénh trén I4 mai 6 thoi diém 5 va 10 ngay sau khi bénh xuat hién trong quy trinh
Koch, g va h Ia hinh thii hé soi va bao tir mam bénh phan Iap duoc trong quy trinh Koch. Mii tén do, xanh va
tim lan Iirot Ia cudng bao ti, vach ngdn va long gai. Thuoc & hinh d va h 12 10 um.

3.3. Danh gida khd niang @c ché bao ti
Neopestalotiopsis sp. ndy mam cia vat liéu nano

Ag-CuNPs & khoang nong do 50 - 300 ppm
(NT2-NT7) c6 kha nang lam gidm rat ro rang dén tc
ché hoan toan sy ndy mam cta bao t¢ mam bénh

chay 14 mai so voi d6i ching chi c6 nuéc cat (NT1) &
tat ca cac thoi diém theo doi. Trong do, Ag-CuNPs &
nong do 250 ppm da co kha ning e ché hoan toan
st ndy mam cta bao tit Neopestalotiopsis sp. (Bang
2).

Bang 2. Ty 1é bao tit Neopestalotiopsis sp. ndy mam & cac nghiém thic nhiém Ag-CuNPs

Nghiem Néng 6 Ty 1é bao ti ndy mam (%) & cac thoi diém
thie (ppm) 6 giorsau u 9giosauu 12 giosau 15 giosau u
NT1 0 17,33* 44,67 67,33 84,00
NT2 50 6,67 23,33" 36,67 50,00P
NT3 100 4,00 5,33¢ 19,33¢ 32,00¢
NT4 150 1,33 2,00 3,331 7,334
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NTS 200 0,671 2,00 2,671 4,671

NT6 250 0 0 0° 0°

NT7 300 04 0d 0° 0°
CV (%) 24,48 17,92 13,70 14,92

Ghi chu: Cdc gid tri trung binh cia 3 Iin nhac lai diroc chuyén doi sang (x + 0,5)77 trudc khi xit Iy thong
ké. Trong cung cot, cdc gid tri theo sau boi cung ky tir khéc biét khong co y nghia qua trac nghiém phan hang

LSD & muicp = 0,01.

Nhu vay, Ag-CuNPs & cac muac nong do thi
nghiém c6 kha nang kim ham sy ndy mam ctia bao tir
Neopestalotiopsis sp. 1a rat ro rang, nhat 1a & cac mic
nong do > 250 ppm. Két qua nay ciing twong dong voi

cac nghién ctu trén thé giéi da duoc bao cdo trudc
d6. Ag-CuNPs & nong do 200 ppm c6 kha ning trc
ché gan nhu hoan toan sy ndy mam cta bao tr nAm
bénh tir thoi diém 12 GSU [20, 21].

Bang 3. Ty 1& bao tit Neopestalotiopsis sp. ndy mam & cac nghiém thirc nhiém CuNPs

Nghiem | Néng do Ty 1é bao ti ndy mam (%) & cac thoi diém

thiie (bpm) 6 gio sau u 9giosauu 12 giorsau 1 15 giosau 1
NT1 0 24,67 37,33 76,00 82,67
NT2 50 11,33° 20,67 29,33P 44,00°
NT3 100 2,67° 8,67¢ 11,33¢ 30,00¢
NT4 150 0,67 0,674 3,334 4,671
NT5 200 0d 04 0° 0°
NT6 250 0¢ 04 0° 0°
NT7 300 0? 04 0° 0°

CV (%) 19,00 19,83 14,01 7,00

Ghi chu: Céc gid tri trung binh cua 3 Iin nhac lai duoc chuyén doi sang (x + 0,5)V7 trudc khi xir Iy thong
ké. Trong cung cot, cdc gid tri theo sau boi cung ky tir khéc biét khong co y nghia qua trac nghiém phan hang

LSD omucp = 0,01.

O cung mitc nong do thi nghiém va thoi diém
theo doi, CuNPs cho thay, c6 kha nang kim ham su
ndy mam ctia bao tit Neopestalotiopsis sp. manh hon
so voi Ag-CuNPs. Diéu nay duoc minh ching khi
CuNPs c6 kha nang tic ché hoan toan sy ndy mam

ctia bao tr mam bénh nay & néng do 200 ppm thap
hon mic 250 ppm cia Ag-CuNPs (Bang 3). Do d6,
CuNPs dat hiéu luc 100% & nong do thap hon so véi
Ag-CuNPs (Hinh 6). Diéu nay ciing twong tu nhuw cac
két qua nghién cttu cia Ahmed va cs (2021) [22].
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100
- 30 150 ppm
£ @100 ppm
E. o 150 ppm
5;, 40 @200 ppm
= B250 ppm
20 @300 ppm
Thoi diém 6 gio 9 gio 12 gio 15 gio a
100
- 80 050 ppm
£ @100
> 60 ppm
= 150 ppm
s
fé' 40 @200 ppm
250 ppm
20 @300 ppm
Thoi diém 6 gio 9 gioy 12 gio 15 gioy b

Hinh 6. Hiéu Iyc tc ché bao tit Neopestalotiopsis sp. ndy mam cta Ag-CuPNs (a) va CuNPs (b) & cac thoi
diém 6, 9, 12, 15 gio sau 1

Nhu vay, Ag-CuNPs va CuNPs déu co kha nang
kiém soat t6t sy ndy mam cta bao tr nim
Neopestalotiopsis sp. gay bénh chay la mai tai thanh
pho H6 Chi Minh. Diéu nay 1a do cac hat nano c6 kha
nang pha vo mang té bao, tc ché téng hop enzyme
kich hoat bao tir ndy mam va gay roi loan t6 chic noi
bao [23]. Dan dén bao t&r mam bénh bi suy gidm hoac
mat kha nang ndy mam.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Nam Neopestalotiopsis sp. 1a nguyén nhan gay
ra bénh chay 14 mai tai xa Binh Loi, huyén Binh
Chanh, thanh pho Ho Chi Minh.

CuNPs va Ag-CuNPs c6 kha nang tc ché hoan
toan kha ning nay mam cta bao t& Neopestalotiopsis
sp. gay bénh chay 14 mai ¢ thanh phé H6 Chi Minh &
nong do 200 - 250 ppm.

4.2. Kién nghi

Danh gia hiéu lyc phong trit bénh chay 1a mai
ctia Ag-CuNPs va CuNPs ¢ diéu kién vuon san
Xuat.
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IDENTIFICATION OF THE CAUSAL AGENT OF LEAF BLIGHT DISEASE ON Ochna integerrima
AND EVALUATION OF NANO-MATERIALS FOR SPORE GERMINATION INHIBITION

Pham Thanh Vu®2, Truong Vinh Hai', Tran Minh Tri?, Chu Trung Kien®
!nstitute of Agricultural Sciences for Southern Vietnam
?Student of Nong Lam University - Ho Chi Minh city

Abstract

Leaf blight is one of the most severe diseases affecting yellow apricot trees (Ochna integerrima) in the main
cultivation areas of Ho Chi Minh city. The disease is also a significant factor leading to the overuse of chemical
pesticides by farmers for prevention and treatment, posing a major threat to the ecological environment and
public health. This study was conducted to identify the causal agent of leaf blight disease on Ochna integerrima
in Ho Chi Minh city. To evaluate the effectiveness of Ag-Cu nanoparticles and copper nanoparticles in
inhibiting the pathogen under laboratory conditions. Field surveys determined that leaf blight causing on 36%
of the leaves on branches. Morphological identification combined with molecular biology techniques and
pathogenicity confirmation via Koch’s postulates identified Neopestalotiopsis sp. as the causal agent of the
disease. Typical symptoms include circular, dark brown lesions with raised, irregular margins and a faint
yellow halo. The infected tissue dries out but does not tear. Black fruiting bodies form and are scattered on the
underside of the lesions. Under laboratory conditions, both Ag-Cu and Cu nanoparticles at concentrations of
250 ppm and 200 ppm respectively, completely inhibited the germination of Neopestalotiopsis sp. spores for up
to 15 hours after incubation.

Keywords: Ag-Cu nanoparticles, Cu nanoparticles, Leaf blight disease, Neopestalotiopsis sp., Ochna
Integerrima.
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XAC DINH TAC NHAN GAY BENH THAN THU
TREN TRAI X0AI TAI TiINH BA RIA - VUNG TAU
VA HIEU LUC KIEM SOAT MAM BENH
CUA CHITOSAN VA NANO CHITOSAN

Pham Minh Nhut!, Chu Trung Kién? "

1Vien Khoa hoc Ung dung HUTECH, Truong Pai hoc Cong nghé thanh phé Hoé Chi Minh

?Vien Khoa hoc Ky thuat Nong nghiép mién Nam

"Email- kien.ct@iasvn.org

TOM TAT

Colletotrichum spp. gay bénh than thu 1a nguyén nhan gay ra thiét hai khoang 30 - 60% san luong xoai trén thé
gioi. Nghién cttu nay duoc thuc hién nhiam xac dinh tac nhan gay bénh than thu trén trai xoai tai tinh Ba Ria -
Viing Tau va kha ning kiém soat mam bénh Colletotrichum gloeosporioides trong diéu kién phong thi nghiém.
Nghién cttu gdm dinh danh tac nhan ap dung ky thuat sinh hoc phan ttr va danh gia hiéu lyc tc ché ndm
bénh cua chitosan va nano chitosan 4p dung ky thuat nhiém doc moéi truong. Két qua nghién cttu da xac dinh
duoc C. gloeosporioides 1a tic nhan gay ra bénh than thu trén trai xoai cat Hoa Loc tai tinh Ba Ria - Viing Tau.
Chitosan va nano chitosan & nong do 1.000 ppm c6 kha ning tc ché 100% s6 bao tr ndy mam trong 6 gio sau .
Hiéu luc tic ché sy phat trién he soi C. gloeosporioides trén moéi truong PDA ctia chitosan va nano chitosan &
noéng do 2.500 ppm dat twong tng 49,51% va 100% & thoi diém 5 ngay sau cdy. Nong do tc ché toi thiéu 90%
(MIC,,) so bao tir ndy mam ctia chitosan va nano chitosan tuong tng 1a 799 ppm va 755 ppm & thoi diém 6 gio
sau 0. Trong khi d6, néng do6 tc ché t6i thiéu 90% (MIC,) su phat trién cua duong kinh tdn ndm C
gloeosporioides cla chitosan va nano chitosan, tuwong tng 1a 4.267 ppm va 2.407 ppm & thoi diém 5 ngay sau

cdy.

T khoa: Bénh than thu, chitosan, Colletotrichum gloeosporioides, nano chitosan, trdi xodi.

1. BAT VAN BE

Than thu 1la mot trong hai bénh hai quan trong
trén cay xoai (Mangifera indica) & ca giai doan trudc
va sau thu hoach [1], gay thiét hai khoang 30 - 60%
san lwong xoai trén thé giéi [2]. Bénh duoc bao cao
do nhiéu loai Colletotrichum spp. gay ra va gay hai
trén rat nhiéu cay trong khac nhau & ving can nhiét
ddi va nhiét doi [3]. Hién nay, ap dung cac loai hoa
chat trir nAm d€ phong trir bénh than thue van duoc
thuc hién rat pho bién trén thé giéi. Viec lam dung
thuoc trir ndm khong chi dan dén sy khang thuéc ma
con gay tac dong tiéu cuc dén moi truong va stc
khoe con nguoi [4]. Do do, viec tim kiém cac giai
phap kiém soat sinh hoc an toan hon va hiéu qua
dang duoc cac nuoc trén thé gidi quan tdm nghién
cuu.

Chitosan va nano chitosan la nhitng hop chat
sinh hoc c6 tiém nang tmg dung trong kiém soat
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bénh hai thuc vat nho kha nang khang nam, khang
khudn va kich hoat mién dich thuc vat. O nudc ta,
nano chitosan ciing da duoc nghién ctu stt dung dé
4o trai thanh long sau thu hoach nham quén ly bénh
than thu do C. gloeosporioides gay ra [5]. Trudc do,
nano chitosan bac cing duwoc nghién ctu st dung
trong bao quan trai xoai sau thu hoach [6]. Gan day,
chitosan & dang nanocomposite ciing dugc nghién
ciu trong bao quan trai xoai [7]. Nghién ctu nay
nhdm xac dinh tAc nhan gay bénh than thu trén trai
X04ai tai tinh Ba Ria - Viing Tau va kha nang kiém soat
mam bénh C. gloeosporioides cia vat lieu chitosan &
dang khoi va nano trong diéu kién phong thi nghiém.

2. PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu

Chitosan (CTS) diéu ché theo phuong phap axit
httu co hoa chitin va nano chitosan (nCTS), c6 khoi
lwong phan t trung binh va kich thudc hat 100 pum,
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duoc diéu ché theo phuong phap gel hoa ion. Cac san
phdm nay duoc cung cap boi Vien Khoa hoc Vat liéu
tng dung, Vién Han 1am Khoa hoc va Céng nghé Viét
Nam.

Nam C. gloeosporioides duwoc phan lap tir trai
xo0ai cat Hoa Loc bi bénh than thu tai xa Long My,
huyén Dat Do, tinh Ba Ria - Viing Tau.

2.2. Phurong phap nghién ctru

2.2.1. Phin I3p va dinh danh tic nhan gdy bénh
than thur trdi xoai
Phan Iip mam bénh: Mau trai xoai & thoi diém
thu hoach c6 cac dom den nho rai rac & mat beén,
thueong c6 mau den dam va hoi 1om ¢ gitta vét bénh
duoc thu thap tir vueon xoai cat Hoa Loc tai xa Long
My, huyén Dat Do, tinh Ba Ria - Viing Tau. Mau duoc
nuodi cay trén dia moi truong PDA (potato dextrose
agar) dac nguoi da chuén bi trudc va duy tri & nhiét
d0 28 £ 3°C trong thoi gian 5 - 7 ngay. Cac budc thuc
hién tir cit miéng mau bénh dén hoan thanh viéc cay
mau duoc thuc hién trong t cdy sinh hoc cap IL

Pinh danh chi nam bénh: Hé soi nAm moc ra tir
cac mau bénh trén moi truong PDA duoc cdy truyén
trén cling moi truong dé 1am thuan va duy tri & nhiét
do 28 = 3°C cho dén 10 ngay. Quan sat, ghi nhan cac
dac diém hinh thai, st phat trién cta hé soi va hinh
thai bao tt theo mo ta ctia Li va cs (2019) [8]. Xac
dinh chi theo khoa phan loai cia Sutton (1980) [9].

DPinh danh loai mam bénh bang ky thuat sinh
hoc phin tir. Chi Collefotrichum sp. da xac dinh tir
két qua dinh danh hinh thai duoc dinh danh dén loai
bang ky thuat sinh hoc phan t& nhe moé ta ctia Pham
Quang Huy va cs (2023) [10] v6i cac budc sau:

- Tach chiét ADN nam: Mbdi mau nam lay 20 g hé
soi tuoi ¢ trén mat thach PDA tai thoi diém 5 ngay
sau cdy, cho vao mot eppendorf 1,5 mL. Sau dd, 50 pL
dung dich lysis buffer dugc thém vao va nghién trong
5 phut. Mau nghién duoc G & nhiét do phong trong 30
phut truée khi ly thm véi toc do 12.000 vong/phut
trong 10 phut dé thu ldy phan dich chiét bén tren.
Thém ethanol dé két tia ADN, sau do rtta ADN bing
con 70% va say kho chan khong ¢ 60°C trong 8 - 10
phut. San phdm ADN duoc bao quéan & -20°C voi dung
dich dém TE 0.1X cho dén khi thuc hiéen PCR.

- Thyc hién phan tng PCR: Phan tng PCR duoc
thuc hién tai B6 mon Cong nghé sinh hoc, Vién Khoa
hoc Ky thuat Nong nghiép mién Nam voi cap moi
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ITS1 (5-TCCGTAGGTGAA CCTGCGG-3) va ITS4
(5-TCCTCCGCTTATT GATATGC-3) [11]. San
phdm PCR duoc nhuém bang phdm nhuoém loading
dye va kiém tra trén gel agarose 2%. San phdm dat
yéu cau la khi chi xuat hién mot bang duy nhat, bang
sang, ro nét va dung kich thuéc vung ITS.

- Giéi trinh tu gen: Cac san phdm PCR duoc gt
dén Cong ty TNHH Dich vu va Thuong mai Nam
Khoa dé giai trinh tu. Trinh tu mau duogc so sanh voi
cac chubi da cong b6 tréen GenBank voi su hé tro cia
cong cu tim kiém BLAST tai NCBI (https://blast.
nchi.nlm.nih.gov/Blast.cgi) dé xac dinh loai dua trén
mtc do twong dong.

222 Lay nhiém bénh nhan tao kiém chimg tic
nhan gy bénh theo quy trinh Koch [1]

Mam bénh Collectotrichum sau khi da xac dinh
loai duoc nhiém trén 3 trai xoai khde & giai doan thu
hoach va da vo trung trong diéu kién phong thi
nghiém véi nhiét d6 28 + 3°C. Quan sat, ghi nhan dac
diém vét benh trén trai xoai ¢ thoi diém 24, 48, 72 gid
sau 0. Trai xoai bi bénh ¢ thoi diém 72 gid sau 0 dugc
tai phan lap va giam dinh hinh thai dé x4c nhan mam
bénh C. gloeosporioides. Mam bénh nay ti€p tuc
duoc nhan nuéi duy tri @€ lam nguén bénh cho céac
thi nghiém tiép theo.

2.2.3. Danh gi4 anh huong cua CTS va nCTS dén
sur ndy mam va phat trién ong mam bao tir nam C.
gloeosporioides

Chuan bi mam bénh: Nam C. gloeosporioides
duoc nhan sinh khoi trén moi truong PDA va kiém
tra mat s6 bao tir biang buong dém hoéng cau
Neubauer (Ptc) dé xac dinh mat so.

B6" tri thi nghiém: Thuc hién dong thoi 2 thi
nghiém twong tng v6i hai loai chitosan, cac thi
nghiém duogc b6 tri hoan toan ngau nhién (CRD) véi
cung 6 nghiém thttc gébm 5 muc nong do tir 200 -1.000
ppm, moéi muc chénh léch 1a 200 ppm va 1 nghiém
thic doi chung 1a nuwoc cat tiét trung. Moéi nghiém
thirc gom 2 6ng eppendorf 1,5 mL c6 chirta 1 mL dung
dich thi nghiém, twong tmg v6i 2 thoi diém theo doi 6
va 12 gio sau Q.

Phurong phap nhiém bao tir vao dung dich CTS
va nCTS: Bao tt C. gloeosporioides duoc nhiém voi
CTS va nCTS theo phuong phap cia Ogundana va cs
(1970) [12] co cai tién. Mbi nghiém thitc duoc bo tri
trong mot binh tam giac 20 mL chita 10 mL dung
dich CTS hodc nCTS va bao tir (9 mL CTS hoic nCTS
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va 1 mL bao t véi mat s6 1 x 10° bao tt/mL) & cac
nong do thi nghiem. Nghiém thitc d6i ching 1a 9 mL
nuoc cat va 1 mL dung dich bao tir. Cac chi tiéu theo
doi gém: TY 1é ndy mam ctia bao tix (%), chiéu dai ctia
6ng mam (pm), hiéu luc tc ché ndy mam bao tir (%)
va nong do tc ché toi thiéu 90% bao tt C
gloeosporioides ndy mam (MIC,,).

2.24. Anh huong cia CTS va nCTS dén duong
kinh tan nam C. gloeosporioides

Co sé xdc dinh nong do thi nghiém: Cac két qua
thi nghiém (c ché sy ndy mam cta bao tt C
gloeosporioides da xac dinh dugc MICy, caa CTS la
799 ppm va 1.135 ppm, nCTS la 755 ppm va 1.008
ppm, twong tng & thoi diém 6 gio va 12 gio sau 1.

B¢ tri thi nghiém: Hai thi nghiém duoc bo tri
dong thoi theo kiéu hoan toan ngau nhién (CRD),
modi thi nghiém gém 6 nghiém thirc (5 mic nong do
la 500, 1.000, 1.500, 2.000, 2.500 ppm va 1 nghiém
thic doi chimg PDA thuan), lap lai 5 lan nhac lai
tuong tng voi 5 dia thach 90 mm.

Nhiém CTS, nCTS vdo moi truong PDA va ciy
nam.: Moi truong PDA (40 g/L) sau khi hép tiét trung
duoc dé nguoi dén 80°C trude khi bé sung CTS hodc
nCTS & cac muc nong do thi nghiém. Tién hanh do
duong kinh tan nam trén cac dia PDA thi nghiém &
cac thoi diém 5 va 10 ngay sau cdy nam. M6i dia do
duong kinh theo 2 duong vudéng goéc & tam dia.

Céc chi tiéu theo doi-Duong kinh tdn nAm (mm),
hiéu luc tc ché su phat trién ctia tan ndm (%) va nong

do uc ché toi thiéu 90% duong kinh tdn ndm C
gloeosporioides (MICy).

Xir Iy s6 lieu: Cac s6 lieu duoc phan tich bién
luong ANOVA va trac nghiéem LSD ¢ muc y nghia
99% bang phan mém R va biéu d6 duogc vé bang phan
mém Excel 16.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xac dinh loai mam bénh than thu trai xoai
cat Hoa Loc tai tinh Ba Rija - Viing Tau

Trieu ching dién hinh va hinh thai chinh cta
mam bénh than thu trén trai xoai duoc ghi nhan &
hinh 1 cho thay, vét bénh dic trung boi cac dom den
hién dién rai rac & ca hai mat bén cuaa trai, mau den
dam va hoi lom & gitta (Hinh 1a). Vét bénh ban dau 1a
cac dom nho dwodi 1 mm, xuat hién rai rac, c6 mau
nau va phat trién cham (Hinh 1b). Sau do, cac vét
bénh phat trién nhanh dan thanh cac dom tron co
mau den dam va hoi 1om & gitta (Hinh 1c). Triéu
ching vét bénh trong quy trinh Koch ciing rat tuong
dong voi & mau trai thu duoc trén vuon (Hinh 1f). Vét
bénh tai vi tri duoc gay vét thuong bat dau xuat hién
ttr thoi diém 30 gid sau @, ban dau 1a mot dom tron
mau den. Sau d6, lan rong déu ra xung quanh tao
thanh mot dém tron c6 duong kinh 5 mm véi tAm hoi
lom xudng & thoi diém 48 gio (Hinh 1h). Trong khi
d6, vét bénh hinh thanh & vi tri khong gay tén thuong
hién dién cham hon 10 gio, 1a cac dom nhé mau den
roi rac c6 duong kinh khoang 1 mm & thoi diém 48
giorsau u (Hinh 1g).

Hinh 1. Hinh thai chinh ctia bénh than thur trén trai xoai cat Héa Loc va mam bénh Collefotrichum sp. trén
moi truong PDA
Ghi chu: a-e: Triéu chimg bénh than thu va hé soi, bao tir Colletotrichum sp. tir mau trdi xodi trén vuron; a
13 cdc giai doan phat trién cua vét bénh, b 1a vét bénh ban diu, c Ia vét bénh xuat hién diroc 3 ngay, d va e I4
hé soi va bao tir mam bénh trén PDA & 10 ngdy sau cdy. £j: Triéu ching va mam bénh tuong ung trong quy
trinh Koch. Mii tén den Ia cdc vét bénh dang phat trién va vong tron den Ia cdc vét bénh moi hinh thanh.

Thuoc ¢ hinh e va f1a 5 pm.

54

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025



KHOA HOC CONG NGHE

Trén moi truong PDA, hé soi clia mau Co.BR1
phan lap tir trai xoai thu thap trén veon moc ndi trén
mat thach, ban dau c6 mau trang xam, x6p va min.
Sau d6, tdn nam phat trién cham theo cac vong tron
déng tam, hé soi chuyén dan sang mau xam tir ving
tam dia thach ra ngoai. Cac soi nam tién téi ria dia
petri 90 mm & thoi diém 10 ngay sau ciy truyén
(Hinh 1d). Mit sau ctia thach ndm c6 mau xam den &
tam. Céac bao ttt c6 hinh try, hai dau tron tu, khong c6

vach ngan va mau trong suét (Hinh le va Bang 1).
Kich thudc chiéu dai trung binh 1a 11,13 + 1,67 pm va
chiéu rong 1a 4,57 = 0,32 ym (Bang 1). Mau mam
bénh Co.BR2 duoc phan 1ap tir trieu chimg vét bénh
hinh thanh trong quy trinh Koch c6 nhitng dac diém
hinh thai hé s¢i va bao tt tuong tv nhe mau Co.BR1
(Hinh i va bang 1). Kich thuéc chiéu dai trung binh
la 11,50 = 1,31 pm va chiéu rong 1a 4,50 + 0,20 pm
(Bang 1).

Bang 1. Dic diém hinh thai chinh bao tit Colletotrichum sp. gay bénh than thu trai xodi cat Hoa Loc tai
huyén Dat Do, tinh Ba Ria - Viing Tau.

Mau Chiéu dai Chiéu rong S6 vach ngan Hinh dang Mfl "
(um) (um) sic
Co.BRI1 111341,67 | 457+0.32 0 Hinh try, hai | o et
dau tu
Co.BR2 11,50 + 1,31 4,50 + 0,20 0 Hinh tru, hai o o et
dau tu

Ghi chu: Co.BR1 Ii mau mam bénh phan lap duoc tir trdi xoai bi bénh thdn thu thu thap trén vuon.
Co.BR2 I mau mam bénh phan Igp diroc tir trdi xodi bi bénh trong quy trinh Koch. Gii tri trong cot I3 trung

binh + do léch chuan.

Nhimg dic trung ctia vét bénh trén trai xodi va
dac diém hinh thai chinh ctia mau mam bénh Co.BR1
va Co.BR2 cho thay, cac mau nadm thu duoc trén qua
xo0ai tai tinh Ba Ria - Ving Tau thuoc vé chi
Collefotrichum giy bénh than thu theo khéa phan
loai ctia Sutton (1980) [9] va két qua nghién cttu cta
Ayantu Tucho va cs (2014) [2] vé triéu chung nhu:
Cac dom tron mau den dam, tAm vét bénh 1o6m, tron
hodc khong dong déu va c6 mau xam. Vé dic diém
ctia ndm: Tan ndm c6 mau trang xam dén xam den &
gitta. Bao tir hinh tru, mau trong sudt va hai dau tron
tu. Kich thudc chiéu dai va rong twong tmg clia mau

CGm-FR 14 12,3 x 4,42 ym va mau CBK-FR 1a 12,37 x
5,75 pm.

Két qua giai trinh tr gen ving ITS1-5.8S-ITS2 voi
cap moi ITS1/ITS4 duoc so sanh véi co sé dix lieu
vung ITS trén GenBank tai NCBI vé6i sy ho tro cta
cong cu tim kiém BLAST cho thdy, nim bénh & mau
Co.BR1 c6 muc twong ddéng cao nhat véi loai C
gloeosporioides, mﬁu AUCGO5 gay bénh than thu
trén trai xoai tai An Po véi mic dong nhat trinh tu
98,28% (Bang 2). Két qua nay da xac nhan, C
gloeosporioides 1a loai tac nhan gay ra bénh than thu
trén trai xoai cat Hoa Loc tai tinh Ba Ria - Viing Tau.

Bang 2. Két qua tim kiém BLAST dua trén trinh tu viing ITS ctia mau Co.BR1
Teén . Ching Phan tram doan | Muc dong nhat 3
mau Loai chuén so sanh (%) trinh tu (%) Ma GenBank
C. gloeosporioides | AUCGO05 99 98,28 PQ801657.1
Co.BR1 | C. gloeosporioides F3 98 98,08 MK787242.1
C. kahawae XSD2 99 98,15 MW202334.1

3.2. Panh gia 4nh hudéng cia CTS va nCTS dén
sir ndy mam va phat trién 6ng mam chia bao tir C.
gloeosporioides

Két qua thi nghiém cho théy, ty lé bao tir ndy mam
& cac nghiém thitc nhiém CTS va nCTS thap hon c6 y
nghia thong ké so voi & nghiém thic déi chimg chi
nhiém nuoc cat & tat ca cac thoi diém theo doi. Trong

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

d6, CTS va nCTS & nong do 600 - 1.000 ppm cé kha
nang tc ché rat tot kha nang ndy mam ctia bao tir mam
bénh nay trong khoang 6 gio sau 0. Dén thoi diém 12
gi0r sau 11, cac 6ng mam cua bao tt C. gloeosporioides &
cac nghieém thic nhiém CTS va nCTS da phat trién
manh, nhat 1a & cac mic nong do thap dudi 800 ppm
(Bang 3).
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Bang 3. Anh hudng ciia CTS va nCTS dén ty lé ndy mam va chiéu dai 6ng mam
ctia bao tir C. gloeosporioides

Chitosan Nano chitosan
Nongdo | Tylendymim | Chiéu daiong mdm | Ty lé ndy mam | Chiéu dai 6ng mam
(ppm) (%) (1m) (%) (1m)
6 gio | 12 gio 6 gio 12 gio 6 gio 12 gio 6 gio 12 gio
200 26,67° | 80,00 | 9,73® 18,87° | 18,89" | 68,89 7,36 18,43"
400 18,89 | 66,67" 7,502 18,05 13,33> | 54,44° 7,44P 17,45
600 8,89« | 55,56° | 7,11% 16,77° 5,56° | 33,33 711° 14,73
800 3,33% | 31,11¢ 5,33" 11,89¢ 3,33¢ 25,561 4,33¢ 11,81¢
1.000 0° 21,11¢ 0° 9,98¢ 04 12,22¢ 04 8,364
Nuge cat | 51,11* | 98,89* | 16,05 26,06 | 51,11* | 98,89 | 16,05 26,06
CV %) 18,07 4,82 20,76 4,13 8,71 4,20 3,70 3,98
LSD 1,73 0,93 1,41 0,44 0,77 0,73 0,24 0,42

Ghi chi: Gid tri cia cdc Ian nhac lai dioc chuyén sang dang (x + 0,5)77 trude khi xir Iy thong ké. Trong
cung mot cot, cdc gid tri trung binh theo sau boi cung ky tir khic biét khong co y nghia thong ké qua trdc
nghiém phan hang LSD ¢ muic y nghia 99%.
ppm trong 6 gi¢ sau khi 0. Sau d6, hiéu luc da giam
manh va & mutc thap, nhat 1a & cac nghiém thic
nhiém CTS va nCTS voi nong do dudéi 600 ppm
(Bang 4).

Hiéu luc tic ché bao tir C. gloeosporioides nay
mam ctia CTS va nCTS trong khoang nong do 800 -
1.000 ppm & mtc rat cao, 93,45 - 100% va cao hon c6
y nghia thong keé so véi cac mic nong do dudi 600

Bang 4. Hiéu luec trc ché bao tir C. gloeosporioides ndy mam ctia CTS va nCTS

Nong do Hiéu luc ctia chitosan (%) Hiéu luc ctia nano chitosan (%)

(ppm) 6 giorsau 12 giosau 1 6 gio sau 1 12 giorsau 1
200 47,02¢ 19,16¢ 63,10° 30,23¢
400 62,80 32,57 73,51% 44,98°
600 77,98% 43,79 84,82° 66,25
800 93,75° 68,58 93,45% 74,14
1.000 100 78,66 100? 87,622

CV %) 13,84 13,37 6,32 8,67

LSD; 24,12 14,82 11,97 12,00

Ghi chu: Trong cung mot cot, cdc gid tri trung binh theo sau boi cung ky tir khac biét khong co y nghia
thong ké qua trac nghiém phan hang LSD ¢ muic y nghia 99%.

Nhu vay, CTS va nCTS voi nong do khoang 800 - mam va phat trién 6ng mam cta bao t& C
1.000 ppm c6 kha nang tc ché rat hiéu qua su ndy gloeosporioides gay bénh than thu trén trai xoai tai
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tinh Ba Ria - Viing Tau. Hoat tinh khang nidm cta
CTS thé hién qua nhiéu co ché khac nhau. Thit nhat,
CTS mang dién tich duong ti€p xic v6i mang té bao
nam mang dién tich am da tao ra tuong tac tinh dién,
dan dén ro ri noi bao va gay chét té bao nam [5]. Hon
nita, CTS con c6 kha nang xam nhap vao té bao nim
va tao lien két voi ADN, RNA, gay ra su tc ché qua
trinh sao chép va phién ma, ngan chian su phat trién
va sinh san ctia nam [13]. Trong khi d6, nCTS tén tai
duoi dang kich thuoc nano giup tang dién tich bé mat
tiép xuc, cai thién hiéu qua twong tac véi mang té bao
nam, dan dén kha nang khang nim manh mé hon
[14].

3.3. Két qua danh gia anh hudng ciia CTS va
nCTS dén sy phat trién hé soi caa C. gloeosporioides

CTS c¢6 kha nang kim ham sy phat trién hé soi
cta C. gloeosporioides, do d6 duong kinh tan nam &
cac nghiém thirc nhiém loai vat lieu nay da duy tri &
muc thap hon co y nghia thong ké so voi trén moi
truong PDA thuan dén thoi diém 10 ngay sau cay
nam. Trong d6, CTS & muttc nong do 2.000 — 2.500
ppm c6 kha nang kim ham t6t hon so véi & cac muc
nong do khac. Do d6, hiéu luc ctia cac muc nong do
nay cao hon c6 y nghia thong ké so voi & cac muc
nong do thap hon (Bang 5).

Bang 5. Anh huéng ctia CTS dén st phat trién hé soi ciia ndm C. gloeosporioides

Duong kinh tan ndm (mm) Hiéu luc ttc ché (%)
Nghiém thic

5NSC 10 NSC 5NSC 10 NSC

PDA + CTS500 45,38" 73,75" 10,57¢ 11,55¢
PDA + CTS1000 41,87¢ 63,13¢ 17,48¢ 24,29¢
PDA + CTS1500 33,75¢ 62,50¢ 33,48¢ 25,04¢
PDA + CTS2000 27,63¢ 60,259 45,54° 27,74°
PDA + CTS2500 25,63 57,25¢ 49,51° 31,33

PDA 50,75* 83,38
CV %) 1,17 0,55 2,78 2,33
LSDy 1,14 0,95 1,98 1,27

Ghi chu: CTS I4 chitosan, NSC 14 ngady sau cdy. Trong cung mot cot, cdc gid tri trung binh theo sau boi
cung ky tir khac biét khong co y nghia thong ké qua trac nghiém phan hang LSD & muc y nghia 99%.

nCTS cho thay c6 kha nang ttc ché su phat trién
hé soi C. gloeosporioides tot hon so voi CTS & cung
cac mitc nong d6 thi nghiem. O muc néng do 2.000 -
2.500 ppm, nCTS da tc ché rat manh su phat trién
clia tan ndm C. gloeosporioides va hiéu luc tc ché

ctia vat lieu nay & mutc cao hon rat ro rang so voi &
cac muc nong do thap hon va CTS ¢ cung nong do.
Trong do, nCTS & néng do 2.500 ppm dat hiéu luc
100% (Bang 6).

Béng 6. Anh huéng ciia nCTS dén sy phat trién hé soi ctia ndm C, gloeosporioides

Duong kinh tan ndm (mm) Hiéu luc tc ché (%)
Nghiém thic
5NSC 10 NSC 5NSC 10 NSC
PDA + nCTS 500 41,25P 69,88 18,69¢ 16,32¢
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PDA +nCTS 1.000 32,88¢ 55,13¢ 35,220 33,08¢
PDA +nCTS 1.500 25,501 53,50¢ 49,74¢ 35,93¢
PDA + nCTS 2.000 16,00¢ 42,63 68,47" 48,95
PDA +nCTS 2.500 of of 100? 100?
PDA 50,75 83,50°
CV %) 0,64 0,09 1,74 0,20
LSDy 0,08 0,02 2,16 0,21

Ghi chi: nCTS Ia nano chitosan, gid tri dirong kinh t4n nam cua céc Iin nhac lai duoc chuyén sang dang
(x + 0,5)"? trudce khi xiv Iy thong ké. Trong cung mot cot, cdc gid tri trung binh theo sau bdi cung ky tir khac
biét khong co y nghia thong ké qua trac nghiém phan hang LSD ¢ muic y nghia 99%.

Nhu vay, & cac mitc nong do 2.000 - 2.500 ppm,
nCTS cho thdy, c6 kha niang tc ché rat tot sy phat
trién ctia hé soi mam bénh C. gloeosporioides va cao
hon so véi CTS. Mot s6 nghién cttu trén thé gioi da
bao céo rang, trén cting moéi truong, CTS & noéng do
1.000 - 2.000 ppm da tc ché duoc 9,10 - 45,55% duong
kinh tan ndm C. gloeosporioides [15]. O ndng do 500
- 1.000 ppm, nCTS c6 kha nang tic ché 100% su phat
trién cta tan ndm Fusarium oxysporum, F. solani,
Rhizoctonia solani, Alfernaria solani, Phytophthora
infestans [16]. Cac nghién ctu trén stt dung nCTS &
khoi luong phan tir thap va kich thuoc hat khoang 40
- 70 nm nén hiéu luc tic ché cao hon so véi nCTS co

10.000

khoi lwong phan tit trung binh va kich thie hat 100
nm trong nghién cttu nay.

Phan tich nong do tc ché toi thiéu 90% (MICq)
cho thay, nCTS c6 kha nang ttc ché t6t hon so voi
CTS, nhat 1a kha nang trc ché su phat trién cta hé soi
mam bénh. Ngoai ra, CTS va nCTS gay anh hudng
dén qua trinh ndy mam cuta bao tt C. gloeosporioides
tot hon so voi ttc ché su phat trién cta hé soi ndm
(Hinh 2). Nhu vay, nghién cttu nay da cho thay, nCTS
c6 kha ning kiém soat t6t mam bénh C
gloeosporioides gay bénh than thu trén trai xoai tai
tinh Ba Ria - Viing Tau.

@ Chitosan D nano chitosan 9.177

9.000 9
A
8.000 é #
1o 9%
6.000 PF
4.000 &;; E‘;E
200 % 7
799 755 K44, e
1.000 %Y
, B i %

6 gid sau 12 gi¢ sau 1

MIC90 trc ché nay mam (ppm)

5ngaysaucay 10 ngay sau cay

MIC90 trc ché tan nAm (ppm)

Hinh 2. Néng d0 trc ché t6i thiéu 90% (MIC,,) s6 bao tir ndy mam va su phat trién
ctia dudng kinh tin ndm C. gloeosporioides
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4. KET LUAN

Loai Colletotrichum gloeosporioides 1a tac nhan
gay ra bénh than thu trai xoai cat Hoa Loc tai tinh Ba
Ria - Viing Tau.

Nano chitosan & néong do 800 - 1.000 ppm c6 kha
nang kiém soat hiéu qua sy ndy mam va phat trién
6ng mam cta bao tix Colletotrichum gloeosporioides.

Néng d6 nano chitosan tic ché t6i thiéu 90%
(MICyy) s6 bao tit Colletotrichum gloeosporioides nay
mam trong 12 gid sau 1 1a 1.008 ppm va su phat trién
ctia hé soi trong 10 ngay sau cdy 1a 2.676 ppm.
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IDENTIFICATION OF THE AGENT CAUSING ANTHRACNOSE DISEASE ON MANGO FRUIT
IN BA RIA - VUNG TAU PROVINCE AND EFFICACY OF CHITOSAN
AND CHITOSAN NANOPARTICLES AGAINST THE PATHOGEN

Pham Minh Nhut!, Chu Trung Kien?®
!Hutech Institute of Applied Sciences, HUTECH University
?Institute of Agricultural Sciences for Southern Vietnam

Abstract

Colletotrichum spp. causing anthracnose disease are responsible for approximately 30 - 60% of global mango
yield losses. This study aimed to identify the pathogen of anthracnose on mangoes in Ba Ria — Vung Tau
province and to evaluate the efficacy of chitosan and chitosan nanoparticles against Collefotrichum
gloeosporioides under laboratory conditions. The research contents consisted of species identification using
molecular biology techniques and assessment of the antifungal activity of chitosan and chitosan nanoparticles
through the medium toxicity method. The results confirmed C. gloeosporioides as the pathogen causing
anthracnose symptom on Hoa Loc mango fruits in Ba Ria - Vung Tau province. Both chitosan and chitosan
nanoparticles with a concentration of 1000 ppm completely inhibited spore germination within 6 hours of
infection. Furthermore, at a concentration of 2500 ppm, chitosan and chitosan nanoparticles prevented 49.51%
and 100% of mycelial growth on PDA medium at 5 days after culture, respectively. The minimum inhibitory
concentration required to achieve 90% inhibition (MIC,,) of spore germination was 799 ppm for chitosan and
755 ppm for chitosan nanoparticles. Regarding mycelial growth inhibition, the MIC,, values for chitosan and
chitosan nanoparticles, respectively, were 4267 ppm and 2407 ppm after 5 days of culture.

Keywords: Anthracnose disease, chitosan, chitosan nanoparticles, Colletotrichum gloeosporioides, mango fruit.
Ngay nhan bai: 8/4/2025

Ngay chuyén phan bién: 9/5/2025
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XAC BINH TAC NHAN GAY BENH THOI TRAI MIT
VA BUOC DAU DANH GIA THUGC HOA HOC
PHONG TRU TAC NHAN GAY BENH
Huynh Thi Thong!, Pham Van Luc!, Nguyén Thi Thiy Duong?,

DPoan Thi Kiéu Tién', Nguyén Thj Thu Nga® "

!Khoa Bao vé Thuc vat, Truong Nong nghiép, Truong Pai hoc Can Tho

TOM TAT

"Email: nttnga@ctu.edu.vn

Mit (Artocarpus heterophyllus) 1a cay 4n trai duoc trong phd bién & cac viing nhiét déi va can nhiét doi trén thé
gioi. Nghién ctu thuc hién nhim xac dinh chinh x4c tac nhan gay bénh théi trai va buéc dau tim ra thudc hoa
hoc trong tc ché tac nhan gay bénh. Mit c6 triéu chung théi trai duoc thu thap tai huyén Cai Be, tinh Tién
Giang duya vao hinh thai va ky thuat sinh hoc phéan t&t khuéch dai viing gen 18S voi cdp moi phd thong
ITS1/1TS4 xac dinh tac nhan gay bénh la loai Lasiodiplodia theobromae. Bén canh d6, xac dinh duoc 8 loai trai
cay (6i Le, 6i Nt Hoang, quyt duong, bo sap, chom chom, chuéi gia Nam My, du da, xoai cat Hoa Loc) 1a ky
cht ctia nam Lasiodiplodia theobromae. Trong 13 loai thudc thi nghiém ghi nhan duoc 3 loai thudc Dithane
M45 80WP (mancozeb), Folicur 430SC (tebuconazol) va Dailora 25EC (prochloraz) cé hiéu qua tc ché doi voi

nam Lasiodiplodia theobromae.

Tt khoa: Lasiodiplodia theobromae, trai mit, théi trdi, thuoc hda hoc, cay an trai.

1. BAT VAN BE

Mit 1a cay an trai duoc phat trién manh va tréong
phé bién & cac viung nhiét déi va can nhiét déi nhu:
Thai Lan, Viétham, Philippines, Indonesia, Malaysia,
Bangladesh, An D¢, Nepal, Sri Lanka, Trung Qudc,
Myanmar, Uc, Canada, Nhat Ban, New Zealand va
Hoa Ky [1, 2]. Theo Cuc Tréng trot dén nam 2020,
dién tich cay mit & PBSCL da dat trén 30.000 ha, tap
trung & Tién Giang, Hau Giang. Riéng tai Tién Giang,
gan day dia phuong nay c6 dién tich trong cay mit
tang manh. Hién Tién Giang c6 khoang 15.000 ha dat
trong mit, trong d6 cay dang trong thoi ky kinh
doanh 1a khoang 11.000 ha [3]. Trong canh tac cay
mit, su xudt hién ctia cac tadc nhan gay bénh da gay
anh huéng khong nhoé dén tudi tho va nang suat cta
cay mit, chung gay ra cic triéu ching nhu: Chay 1a,
dom 14, chay ngon, nut than chdy nhua va dac biét 1a
thai trai. Tong san luong mit bi suy gidm & giai doan
sau thu hoach tai Bangladesh va Sri Lanka 14n luot 1a
38% va 70%, nguyén nhan chinh giy suy giam la do
thai trai va dang duoc cac nudc trén thé gioi ghi nhan
la mam bénh quan trong trén mit [4]. Tai Viét Nam,
cac nghién cttu vé tac nhan gay bénh théi trai mit con
rat han ché. Tir d6 can tré khong nhé cho cong tac
chin doan bénh va quan ly thanh cong bénh hai nay,

do do6 nghién cttu x4c dinh tadc nhan gay bénh théi
trai mit duoc thyc hién véi muc dich xac dinh chinh
Xac tac nhan gay bénh théi trai mit va budc dau tuyén
chon thu6c héa hoc trong phong trir bénh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Xac dinh tac nhan gay bénh thdi trai mit

Phin Iip tic nhin gdy bénh: Trai mit co triéu
chimg théi dién hinh thu théap tai huyén Cai Be, tinh
Tién Giang duoc quan sat duoi kinh hién vi va ghi
nhan triéu chung, mam bénh. Phan lap theo phuong
phéap cta Burgess va cs (2009) [5], mau bénh duoc
khir trung bang coén 70°, cat noi tiép gidp giita mo
bénh va mo6 khde, nudi cdy trén moi truong Potato
Dextrose Agar (PDA). Quan sat sy phat trién ctia to
nam, tach dong va trit nguén & 4°C lam vat lieu cho
nghién ctu tiép theo.

Thure hién quy trinh Koch’s: Trai mit sach bénh &
giai doan trudc thu hoach 1 tuan dwoc khir trung
bang dung dich chlorine 1%. Pit 3 khoanh khuén ty
nam (d = 4 mm) phan lap duoc trén moi truong PDA
& 3 ngay tudi lén bé mat vo trai vira tao vét thuong,
gitt &m mau trong boc ni 10ng voi 4 1an lap lai va 2 lan
doi chung. Quan sat va ghi nhan triéu chimg bénh
hang ngay, tai phan lap tac nhan giy bénh trén moi
truong thach PDA, so sanh dac diém, hinh thai so voi
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nguén nim bénh ching nhiém ban dau va so sanh
triéu ching lay nhiém véi mau nhiém bénh tw nhién.

Xdc dinh tac nhin dua vao hinh thai: Quan sat
mau sac, hinh dang bao tit va cac dac diém phan loai
khac duoi kinh hién vi va ghi nhan su phat trién ctia
soi ndm qua cac thoi diém 12, 24, 36 gio.

Xdc dinh tic nhan dia vao ky thuit sinh hoc
phan tir. Nam bénh duoc nuoi trong moi truong PDA
long 3 ngay, sau d6 soi nam duoc thu va ly trich ADN
bang phuong phap CTAB ctia Doyle va Doyle (1987)
[6]. Dua trén nguyén tac khuéch dai viing 18S rDNA.
Voi moi xudi ITS1 (B’TCCGTAGGTGAACCTG
CGG3) va moi nguoc ITS4 (5’TCCTCCGCT TATT
GATATGC3’) theo chu trinh nhiét, 95°C trong 5 phut
(1 chu ky); 95°C trong 30 giay; 58°C trong 30 gidy va
72°C trong 30 giay (35 chu ky); 10°C trong vong 20
phut (1 chu ky) va trit san phdm PCR & 4°C. San
phidm duoc gt gidi trinh tu nucleotide va trinh tu
duoc so sanh voi trinh tu trong co sé dix lieu da duoc
cong bo nho cong cu tim kiém BLAST tai NCBI
(https://blast.ncbi.nlm. nih.gov/Blast.cgi). Két qua
giai trinh tu duoc thuc hién phan tich loai bang phan
mém MEGA 11 [7], phan tich biang Maximum
Likelihood duwéi moé hinh tién héa Tamura - Nei voi hé
s6 Bootstrap 1.000 cia ADN [8].

DPinh gid phd ky chi cia mam bénh: Tam loai
trai cay (6i Le, 6i Nit Hoang, quyt duong, bo sap,
chom chom, chuéi gia Nam My, du dd, xoai cat Hoa
Loc) truong thanh duoc thu thap & nhiéu dia diém
khac nhau va tao ba vét thuong lén bé mat méi trai.
bat khoanh khué4n ty ndm bénh (d = 4 mm) nuoi cay
trén moi truong PDA & 3 ngay tudi vao vi tri vira tao
vét thuong trén bé mat moéi trai véi 2 1an 14p lai. Quan
sat triéu chimg va xac dinh sy tuwong thich ky chti dya
trén kha nang gay hoai tr mo trai cia nAm bénh.

2.2. Panh gia hiéu luc ctia mét so loai thudc hoa
hoc ddi véi tac nhan gay bénh thdi trai mit diéu kién
phong thi nghiém

Thi nghiém duoc bo tri theo thé thitc hoan toan
ngau nhién 1 nhan t6 voi 14 nghiém thic tuong tmg
voi 13 loai thuoc duoc thir nghiem (Bang 1) va 1 doi
ching trén moi truong PDA khong c6 dung dich
thuoc voi 4 lan lap lai. Hoa thudc trir ndm theo
khuyén céo ctia nha phan phdi thudc vao binh tam
giac c6 chira 100 mL moi truong PDA 1,5%, lac déu.
bat khoanh ndm bénh (d = 4 mm) duoc nuoi cdy trén
moi truong PDA & 3 ngay vao tim dia petri chita 10
mL thach hoa thudc trit ndm, theo dé6i, ghi nhan
duong kinh ndm va hiéu suét tc ché (HSUC) vao cac
thoi diém 1, 3, 5, 7 ngay sau khi cady (NSKC).

Bang 1. Céc loai thuéc dung trong thi nghiém

STT Tén thuoc Hoat chat Liéu lwong/100 ml
1 Nativo 750WG Tebuconazole 0,03 g
Trifloxystrobin
2 Dithan M45 80WP Mancozeb 0,33 g
3 Metaxyl 500WP Metalaxyl 0,10g
4 Coc 85WP Copper Oxychloride 031g
5 Cabrio Top 600WG Metiram ) 0,30 g
Pyraclostrobin
6 Polyram 800WG Metiram 031g
7 Amistar 250SC Azoxystrobin 70 ul
8 Daconil 50SC Chlorothalonil 125l
9 Score 250EC Difenoconazole 70 ul
10 Anvil 5SC Hexaconazole 250 ul
11 Folicur 430SC Tebuconazole 50 ul
12 Dailora 25EC Prochloraz 275 ul
13 Dung dich Bordeax CuSO4 Ca(OH), 1%
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. X4c dinh tac nhan giy bénh théi trai mit

Trai bénh khi thu vé luc dau trén vé c6 nhiéu vét
bénh mau nau, dugc pht béi to nAm mau trang, vét
bénh phat trién rat nhanh va lan ra xung quanh, to
nim pha trén bé mat dan chuyén tir mau trang sang
mau xam va den, quan sat dudi kinh hién vi co su

duoc 1 ching ndm (Hinh 1). O thoi diém 3 ngay sau
lay nhiém (NSLN) bénh bat dau phat trién, vung
xung quanh vét thuong chuyén tir mau xanh sang
mau vang nau, thoi diém 4 NSLN (Hinh 2) trai c6 mui
chin, vét bénh phat trién rong hon, to nam phat trién
day dac va lan rong. Sau 7 NSLN bé mat vét bénh
chuyén sang mau den va quan sat thay bao tr nam.

Hinh 1. Triéu ching bénh théi trai mit va hinh thai nAm phan 14p duoc tir vét bénh
Ghi chu: (1): Triéu chung thoi trén trdi, (2): Bao tirndm quan sat duoc, (3): Hinh thdi nam phéan Iip tir vét

bénh.

Hinh 2. Triéu chimg trai mit nhiém bénh & thoi diém 4 NSLN khi thuc hién quy trinh Kock’s va hinh thai
ndm t4i phan 1ap trén méi truong PDA tir quy trinh Kock’s

Ghi chu: (1): Nghiém thirc doi chung, (2): Nghiém thitc nhiém bénh, (3): Nam ching nhiém ban diu,

(4): Nam t4i phén Iap.

Trén moi treong thach PDA, ndm bénh duoc tai
phan lap tir vét bénh c6 mau trang, x6p, min va day.
Cac soi ndm phat trién rat nhanh, trong 36 gid sau
khi cay & diéu kién phong to nAm phat trién tién toi

ria dia thach c6 kich thuéc 90 mm (Hinh 3). Nhiing
dac diém trén rat twong dong so voi mau nam duoc
phan lap tir vét bénh dung thyc hién quy trinh Koch’s
ban dau.

Hinh 3. Sy phat trién cia ndm gay bénh thdi trai mit qua cac thoi diém
Ghi chu: (1): Thoi diém 12 gio, (2): Thoi diém 24 gio, (3): Thoi diém 36 gio:
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Bang 2. Puong kinh nim gay bénh théi trai mit qua
cac thoi diém khao sat

Duong kinh trung

Thoi gian binh (mm) + SD

12 gio sau cay 32+1,1
24 gi®y sau cay 66+ 1,4
36 gidr sau cay 90+ 0,0

Ghi chu: Puong kinh nam dwroc biéu dién bang
trung binh cua 5 Iin Idp lai cong trir cho do léch
chuan (SD).

Bao tr n4m bénh duoc hinh thanh trong qua thé
vo tinh (pycnidium) sau 14 - 16 ngay nuéi cdy trén
moi truong thach PDA. Cac bao tit chua truéng thanh
c6 hinh elip dén oval, trong suét, don bao khong cé
vach ngan, kich thudc trung binh do duoc ctia 50 bao
ttr chua truéng thanh ngau nhién dai 24,6 + 1,27 pm,
rong 13,3 + 1,18 yum, ty 1é dai/rong 1a 1,85 lan. Bao ti
treong thanh hinh elip dén oval twong tu nhu bao ti
chua trudng thanh, c6 mau nau dén nau den, voi mot
vach ngan & giira, kich thuéc trung binh do duoc ciia
50 bao tt truong thanh ngau nhién dai 25,9 + 2,19
pm, rong 14,5 + 1,45 pym, ty lé dai/rong 1a 1,79 1an.

Hinh 4. Bao tir ndm gay bénh thdi trai mit quan sat dudi kinh hién vi & vat kinh 40X
Ghi chu: (1) Bdo tir chua truong thanh, (2): Bao tir truong thanh.

Tt hinh thai cho thiy, nAm gay bénh thoi trai mit
rat tuong dong voi chi Lasiodiplodia theo mo ta ctia
Phillips va cs (2013) va Kee va cs (2019) [9], [10]. Chi
Lasiodiplodia duoc mo ta voi nhimg dic diém nhu:
Bao tr ndm vo tinh (conidia) hinh thanh trong qua
thé (pycnidium), bao tir chua truéng thanh c6 mau

trong suét va khong c6 cac van doc, bao tir trudng

r AR 3
L i
. h RE
S

Hinh 5. M¢t s6 dic diém hinh thai ciia nAm gy bénh théi trai mit

thanh ¢6 mau nau. To bén hodc soi kem
(paraphyses) moc xen ké v6i cac canh bao ti. Triéu
ching bénh ghi nhan duoc ciing tuong déng voi trieu
ching thai trai trén mit trong nghién cttu cta Ni va
cs (2008); Bhure va cs (2023)...[11 - 13]. T do,
khang dinh day 1a bénh do chi ndm Lasiodiplodia.

Ghi chu: (1): Qua thé non, (2): Qua thé gia, (3): Gidi phong bao tit, (4): To bén hay soi kem (paraphyses),

(5): Bao tirnam bénbh.

Theo Sandra va cs (2021) [14], bao tr nam
Lasiodiplodia theobromae tuong thanh c6 ty 1é dai
trén rong (L/W) la tix 1,4 - 1,9. Mac du bao tir gitra
cac dong nadm c6 su khac biet vé ty 1é kich thudc,
nhung ching van nam trong pham vi kich thuéc ctia
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loai Lasiodiplodia thebromae. Su khac biét nay co thé
do diéu kién nuoi cay va nguon goc cua ky cht. Bang
3 cho thay su dao dong vé ty lé kich thudéc nay &
nghién ctu cta Alves va cs (2008) [15] va Sulaiman
va cs (2012) [16] ghi nhan, ty 1é kich thudc bao tit ciia
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Lasiodiplodia thebromae 13 1,9 va 1,86 lan, trong khi
ty 1&é dai trén rong cta bao tir ctia Lasiodiplodia
thebromae dugc Wang va cs (2019) [17] ghi nhan la
1,7 lan, thap hon so véi hai ty lé da duoc cong bo

truoc do6. Doi voi dong nam Lasiodiplodia sp. gay
bénh théi trai mit dang nghién ctru hién tai, duoc ghi
nhan véi ty 1é 1a 1,79 1an, nam trong khoang dao dong
ty 1é kich thudc bao tt ctia Lasiodiplodia thebromae.

Bang 3. Kich thudc bao tit ndm Lasiodiplodia theobromaeva bao tit ndm gay bénh thdi trai mit
da phan lap duoc

Kich thuéc bao tit (um)
TT L/W Tai liéu tham khao
Dai+ SD Rong + SD Trung binh
1 25,9+ 2,19 14,5+ 1,45 25,9 x14,5 1,79 Dong ndm dang nghién ctru
2 - - 25,8 x 14,9 1,7 Wang va cs (2019) [17]
3 - - 23,6 x 12,7 1,86 Sulaiman va cs (2012) [16]
4 262+26 142+12 26,2 x 14,2 1,9 Alves va cs (2008) [15]

Ghi chu: Kich thuoc bao tir nam duwoc biéu dién bang trung binh cdc bao tir cong trir cho do léch chuan

(SD). Dong nam dang nghién ciru n = 50.

Tt triéu ching gay hai va hinh thai ching minh
mam bénh gay thoi trai mit tai huyén Cai Be, tinh
Tién Giang 1a do chi nAm Lasiodiplodia sp. theo khoa
phan loai cua Phillips va cs (2013) [9], theo kich
thudc bao tir va vach ngin cia cac to bén hay soi kém
(paraphyses) dong ndm gay bénh théi trai mit tai
huyen Cai Be, tinh Tién Giang c6 thé 1a loai
Lasiodiplodia thebromae. Tuy nhién, dé xac dinh dén
mtc do loai tac nhan nay can thuc hién giai trinh tu
vung ITS.

Két qua san phdm PCR tr ADN cta nim gay
bénh théi trai mit duwoc khéch dai biang cap moéi
ITS1/ITS4 va thé hién trén gen agarose 1,5% voi bang
co kich thudc khoang 500 bp (Hinh 6A).

Két qua so sanh chudi trinh tu gen trén Genbank
x4c dinh mam bénh gay ra trieu chung théi trai mit
va loai Lasiodiplodia thebromae v6i muc tuong dong
95,51% tach thanh mot nhanh riéng biét voi hé so
bootstrap 1a 98% (Hinh 6B). Tt do6 két luan duoc dong
ndm TG* gay benh théi trai mit thuoc loai nam
Lasiodiplodia thebromae.

TG*

"L Lasicdiplodia theobromae - ON391564.1

200 Obp Lasiodiplodia brasiliensis - 00921841.1
1000b P Lasiodiplodia subglobosa - PQ58§7535.1
7508p
500 bp Lasiodiplodia pseudotheobromae - ABS73041.1
25 Obp B Colletotrichum gloeosporioides - GH270322.1
100bp
B

ol

Hinh 6. (A) Két qua dién di san phidm cta ching ndm TG* véi cap mdi ITS1/ITS4 (Giéng M: Ladder 100 bp
ctia Phusa genomics véi 6 bang ADN tuong tng khéi hegng 100, 250, 500, 750, 1.000, 2.000 bp.), giéng 1:
Chiing ndm gay hai TG*. (B) Cay phat sinh loai ctia chi Lasiodiplodia
gay bénh théi trai mit
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Lasiodiplodia  theobromae (Botryodiplodia
theobromae), c6 dang hinh thai hiru tinh dwoc phan
loai 1a Botryosphaeria rhodina, 1a mot loai ndm tui
thudc 16p Dothideomycetes, bo Botryospheriales va
ho Botryosphaeriaceae. Lasiodiplodia theobromae co
thé duoc tim thdy & hau hét moi noi trén thé gioi,
nhung dac biét phé bién & cac ving nhiét doi va can
nhiét doi, 1a mot trong nhing loai thuong gip nhat
trong Botryosphaeriaceae. Lasiodiplodia theobromae
la taic nhan gay bénh thyc vat noi sinh khong chuyén
tinh, xuét hién trén nhiéu loai cay trong khac nhau,
lien quan dén cac loai bénh nhu: Théi qua, théi ré,
chét canh va loét. Trén thuc té, Lasiodiplodia
theobromaelién quan dén hon 500 loai cay chii khac
nhau [18]. Do do6, mot s6 loai trai cay duoc bao cao
trén thé giéi 1a co lién quan dén bénh théi trai do
nam Lasiodiplodia theobromae trong phé bién ¢ Viet
Nam duoc thu thap nham xac dinh kha nang gay

B I Bl
B El

hai ctia mam bénh.

Két qua sau lay nhiém nam Lasiodiplodia
theobromaevéi khoanh nim (d = 4 mm) ghi nhan,
tam loai trai cay voi 2 lan 1ap lai déu thé hién triéu
ching thoi trai & thoi diém 1 - 2 ngay khi lay nhiém
(Hinh 7). Vét thuong trén bé mait trai sau khi lay
bénh ban dau xuat hién mot vét nau nhat, sau d6 lan
nhe ra va dam mau hon sau 1 ngay, to ndm phu lén
trén vét bénh, sau 2 - 3 ngay trai c6 mui chin, bénh
phat trién rat nhanh sau hai ngay bi€u hién triéu
chtmg, ndm bénh lam trai thoi nhanh chong va hinh
thanh qua thé trén bé mat vét bénh, quan sat dudi
kinh hién vi ghi nhan duoc bao t&r nAm bénh. Két qua
tai phan 1ap ndm tir cac vét bénh lay nhiém nhan tao
trén 8 loai qua déu 1a Lasiodiplodia theobromae. Nhu
vay, 6i Le, 6i Nit Hoang, quyt duong, bo sap, chom
chom, chuéi gia Nam My, du da va xoai cat Hoa Loc
déu la ky cht caa Lasiodiplodia theobromae.

%) (Sl D D1

Hinh 7. Triéu chimg ctia bénh thdi trai trén mot sé loai trai cay & thoi diém 2 NSLN
Ghi chii: (A) Poi ching 6i Lé. (A1) Oi Lé lay bénh. (B) Poi ching 6i Nit Hoang. (B1) Oi Ni¥ Hodng liy
bénh. (C) Poi ching quyt duong. (C1) Quyt duong ldy bénh. (D) Doi chimg bo sdp. (D1) Bo sdp ldy bénh.
(E) Poi ching chom chom. (E1) Chom chom Iy bénh. (F) doi chimng chuoi gia Nam My. (F1) Chuoi gid
Nam My lay bénh. (G) Poi chung du du. (G1) Pu du Iiy bénh. (H) Doi ching xodi cat Hoa Loc. (H1) xodi cat

Hoa Loc Idy bénh.

3.2. Danh gia hiéu lic cia mot sd loai thudc hoa
hoc ddi véi tac nhan gay bénh thdi trai mit diéu kién
phong thi nghiém

Két qua danh gia hiéu luc ttc ché niam
Lasiodiplodia theobromae ctia 13 loai thudc trir nAm
thong qua duong kinh ndm ghi nhan duoc 9 loai thuoc
c6 hiéu qua tc ché, trong d6 cé 3 loai thudc 1a Dithane
M45 S8OWP (mancozeb), Folicur 430SC
(tebuconazole), Dailora 25EC (prochloraz) thé hién
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duong kinh ndm thap nhat so voi cac loai thudc con lai.
Két qua danh gia hiéu luc cta cac loai thuoc hoa
hoc déi v6i ndm bénh thong qua hiéu suat déi khang
cho két qua tuong tw nhu két qua duong kinh nam,
c6 3 trong 9 loai thuoc thé hién hiéu qua doéi voi ndm
Lasiodiplodia theobromae, trong d6 2 loai thuoc la
Dithane M45 80WP (mancozeb), Dailora 25EC
(prochloraz) c6 hiéu qua tc ché hoan toan va Folicur
430SC (tebuconazole) c6 hiéu qua twong duong.
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Bang 4. Hiéu luc ttc ché soi ndm & phuong phap hoa thudc vao méi truong
ctia mot s loai thudc héa hoc qua céac thoi diém

STT Thude Duong kinh nm (cm) Hiéu suat trc ché
1NSKC | 3NSKC | 5NSKC | 7NsKC | (8 7NSKC

1 Nativo 750WG 00g 0,6d 0,8 ¢ 1,1de 88,3 bc
2 Dithane M45 80WP 0,0 g 0,0e 0,0d 0,0 f 100,0 a
3 Metaxyl 500WP 35b 9,0a 9,0a 9,0a 00,0
4 Coc 85WP 29c¢ 9,0a 9,0a 9,0a 00,0
5 Cabrio Top 600WG 0,0g 0,6d 1,3¢ 1,7 cd 81,7 cd
6 Polyram 800WG 0,0g 1,1c 2,1b 3,5b 61,5e
7 Amistar 250SC 2,7d 88a 9,0a 9,0a 00,0
8 Daconil 50SC 1,2 f 1,9b 2,1b 25¢ 72,5d
9 Score 250EC 0,0g 0,0e 1,0c 24c 73,1d
10 Anvil 55C 0,0 g 0,7d l4c 20c 774d
11 Folicur 430SC 0,0g 0,0e 0,0d 0,5 ef 94,4 ab
12 Dailora 25EC 0,0g 0,0e 0,0d 0,0 f 100,0 a
13 Bordeaux 1% 19e 90a 90a 90a 00,0 f
14 PDA 42a 9,0a 9,0a 9,0a 00,0 f

Mitc ¥ nghia ok ok ok ok *k

CV (%) 7,99 3,98 8,98 9,85 8,57

Ghi chu: Trong cung mot cot, nhitng chir theo sau giong nhau thi khac biét khong co y nghia thong ké ¢
mufc y nghia 1% qua phép thir Ducan. **: Khdc biét & muc y nghia 1% NSKC: Ngady sau khi cdy.

Theo Dianda va cs (2020) [19], hoat chat diét
nam téng hop mancozeb tht nghiém
trén Lasiodiplodia theobromae & Burkina Faso tc
ché hoan toan su phat trién ctia soi ndm. O nghién
citu nay cing ghi nhan Dithan M45 80WP
(mancozeb) c6 hiéu qua tc ché hoan toan doi voi su
phat trién ctia nam Lasiodiplodia theobromae voi
hieu suat 100%, twong dong voi két qua nghién ctu
cua Dianda va cs (2020) [19]. Bén canh d6, Chen va
cs (2024) [20] cang ghi nhan mancozeb va 2 hoat
chat diét ndm 1a tebuconazole, prochloraz c6 hoat
tinh trc ché tot va hiéu qua trong viéc kiém soat cac
bénh sau thu hoach. Tuong tu, két qua ¢ thi nghiém
hoa thudc vao moi truong PDA ngoai Dithane M45
80WP (mancozeb) con ghi nhan duoc 2 loai thudc

Folicur 430SC (tebuconazole) va Dailora 25EC
(prochloraz) ttc ché hoan toan soi nam.

T két qua thi nghiém va cac cong bo thi
nghiém thuoc trén thé giéi cho thdy, Dithan M45
80WP (mancozeb), Folicur 430SC (tebuconazole),
Dailora 25EC (prochloraz) c6 trién vong cao trong
phong trit tic nhan gay bénh thoi trai do
Lasiodiplodia theobromae.

4. KET LUAN

Tac nhan gay bénh thoi trai mit thu thap tai
huyen Cai Be, tinh Tién Giang duoc xac dinh 1a loai
Lasiodiplodia theobromae. T4am loai trai cay gom: Oi
Le, 6i Nit Hoang, quyt duong, bo sap, chom chom, du
da, chudi gia Nam My va xoai cat Hoa Loc 1a ky chua
ctia nam Lasiodiplodia theobromae. Tuyén chon duoc
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3 loai thuoc la Dithane M45 80WP (mancozeb),
Folicur 430SC (tebuconazole) va Dailora 25EC
(prochloraz) c6 hiéu qua ttc ché nam Lasiodiplodia
theobromae.
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IDENTIFICATION OF THE CAUSATIVE AGENT OF FRUIT ROT ON JACKFRUIT AND PRIMARY
EVALUATION OF FUNGICIDES IN CONTROLLING THE PATHOGEN
Huynh Thi Thong!, Pham Van Luc!, Nguyen Thi Thuy Duong?,
Doan Thi Kieu Tien!, Nguyen Thi Thu Nga!
! Plant Protection Department, College of Agriculture, Can Tho University
Abstract

Jackfruit (Artocarpus heterophyllus) is a widely cultivated fruit tree in tropical and subtropical regions
worldwide. This study aimed to identify the causal agent of fruit rot and explore chemical fungicides for
inhibiting the pathogen. Jackfruit exhibiting symptoms of fruit rot were collected in Cai Be district, Tien Giang
province. Based on morphology and molecular biology techniques amplifying the gene region 18S with
universal primers ITS1/ITS4, the causal agent was identified as the species Lasiodiplodia theobromae.
Additionally, eight fruit species (Le guava, Nu Hoang guava, Mandarin tangerine, Maluma avocado, rambutan,
Cavendish banana, papaya and Hoa Loc mango) were confirmed as hosts of Lasiodiplodia theobromae. Among
the 13 tested chemicals, three fungicides, Dithane M45 80WP (mancozeb), Folicur 430SC (tebuconazole) and
Dailora 25EC (prochloraz) proved effective in inhibiting Lasiodiplodia theobromae.

Keywords: Lasiodiplodia theobromae, jackfruit, fruit rot, chemical fungicide, fruit tree.
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PHONG TRU SINH HOC NAM Cryptosporiopsis
eucalypti GAY BENH BOM LA BACH DAN
BANG VI NAM NOI SINH
D6 Hoang Yén ', Nguyén Thi Minh Hing 2, Nguyén Thij Loan 2,
Tran Anh Tu4n 2, Pham Xuan Truong 2, Tran Thanh Tring %,
Nguyén Minh Chi 2, Ha Bich Hong !, Nguyén Manh Ha 2"
1 Vién Cong nghé sinh hoc Lam nghiép, Truong Pai hoc Lam nghiép
2 Trung tam Nghién ctiu Béo vé rung, Vién Khoa hoc Lam nghiép Viét Nam

" Email: manhhafsiv@gmail.com

TOM TAT

Bénh dom 14 bach dan gay ra boi ndm Cryptosporiopsis eucalypti (C. eucalypti) duoc xac dinh 1a mot trong
nhimng loai bénh nguy hiém d6i véi ring trong bach dan & Viét Nam. Nghién cttu nay duoc thyuc hién nham
sang loc va tuyén chon cac ching ndm noi sinh c6 tiém ning khang ndm C. eucalyptilam co s& dé phat trién
san xudt ché pham vi sinh vat va thudc bao vé thuc vat sinh hoc. Cac chiing ndm noi sinh dwoc phan 1ap tir cac
cay bach dan lai & ca cay chit khoe manh va cay chi ¢o triéu ching bi bénh. Sang loc cac chiing c6 hoat tinh
khang ndm C. eucalypti bang phuong phap nuéi cay déi khang. Cac chiing ndm khang ndm gay bénh sau do
tiép tuc duoc sang loc hoat tinh khang ndm bang phuong phap thtt nghiém dich loc nuéi cdy. Két qua phan lap
thu duoc 60 chiing ndm noi sinh, s6 luong cac chiing ndm ndi sinh c6 s khac nhau gitra cac cay cht va by phan
cta cay. Két qua sang loc hoat tinh khang nam gay bénh bang phuong phap nudi cay doi khang thu duoc 17
ching c6 hoat tinh khang ndm gay bénh, voi ty 1é tc ché ndm gay bénh dao dong tir 47,78 - 66,04%. Trong do,
11 ching phan lap duoc tir cac cay chi khoe manh va 6 ching phén lap duoc tir cac cay chu cé triéu ching bi
bénh. Danh gia hoat tinh khang ndm gay bénh bang thir nghiém dich loc nuéi cay cho thdy, 3 ching BD7.07,
BD3.06 va BD7.03 c6 hoat tinh khang ndm manh nhat, voi ty 1 tc ché lan luot 1a 100%, 87,5% va 71,2%. Két qua
dinh danh 3 chiing ndm xac dinh duogc tén khoa hoc ctia cac chting nam 1a Penicillium sclerotiorum (Ching
BD3.06), Nigrospora aurantiaca (chiing BD7.07) va Diaporthe liquidambaris (ching BD7.03). Cac chiing ndm
nay co tiém ning ung dung lam tac nhan kiém soat sinh hoc trong quan ly bénh dém 14 bach dan & Viét Nam.

Tt khéa: Bénh dom l4 bach dan, Cryptosporiopsis eucalypti, kiém sodt sinh hoc, nAm noi sinh, Nigrospora

aurantiaca.

1. BAT VAN BE

Nam Cryptosporiopsis eucalypti (C. eucalypti)
duoc ghi nhan gay bénh dom 14 trén mot s6 loai bach
dan & Uc, An Do va My [1]. Loai ndm nay ciing gay ra
bénh dom 14 bach dan & New Zealand [2]. Ngoai ra,
nam C. eucalypti con gay bénh dom 14 va kho ngon
bach dan & Thai Lan, Viéet Nam, Lao, Nhat Ban,
Trung Qudc, Sri Lanka [3 - 5]. Loai niAm nay san sinh
ra mot luong bao ti rat 16n tir tai bao tx dinh trén cac
14 va ngon cay bach dan bi bénh va thuong lam cho 1a
cay bi chét va rung; trong mot s6 truong hop cé thé
lam cho ngon cay hay ngon canh bi chét. Hé soi ndm
c6 thé ton tai trong than cay bach dan va gay bénh
loét than trong nhimg thang kho han, dén khi do 4m
khong khi cao (trong va sau mua mua) va nhiét do
thich hop tir 20 - 25°C n6 sé bung phat trd lai va gay
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bénh cho 14 va ngon bach dan [4]. Bénh dom 14 bach
dan gay ra boéi ndm C. eucalypti duoc ghi nhan xuat
hién & Viet Nam tir dau nhitng nam 1990 [5]. Bénh
nay thuong xuyén xay ra d6i véi cac rimg trong bach
dan & Viét Nam, dac biét la & cac vung Dong Nam
bo (cac tinh Pong Nai, Binh Duong, Binh Phudc) va
mién Trung (cac tinh Quang Nam, Pa Néng va Thira
Thién Hué). Theo két qua diéu tra, dién tich rimg
trong bach dan & Viet Nam bi bénh lén t6i 50% tong
dién tich voi cac muic dd khac nhau [5]. Nam C
eucalypti dugc danh gia la mot trong nhing loai
nam bénh gay hai nguy hiém nhat do6i véi rimg
trong bach dan & Viét Nam [6 - 7]. Dac diém hinh
thai cta nam C. eucalyptila qua thé hinh chén mau
nau den ndm trén cac t6 chitc bi bénh. Qua thé nim
nam sau trong phan moé cua 14, tir nhimg thé qua
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hinh thanh dam bao tt v6 tinh mau vang nhat hodac
trang vang. Bao t vo tinh hinh trimg, mot dau bang
va mot dau hoi tron. Kich thuwéc bao ttr nidm
C. eucalypti dao dong twong doi lon, duong kinh bao
tr dao dong tir 2,34 - 7,02 pm, trong khi do chiéu dai
bao tir dao dong tir 7,02 - 21,06 pym. Soi ndm C
eucalypi lic dau c6 mau trang, sau dé6 chuyén mau
trang ghi hodc mau nau trang, mot s6 mau chuyén
mau nau den. Sau khi soi ndm pht kin bé mait dia
petri, moéi truong chuyén tir mau tring vang sang
mau nau nhat dén nau dam, mot s6 mau chuyén
sang mau nau den [6].

Loai nam C. eucalypi duoc xac dinh 1a sinh vat
gay bénh hai chinh & cac khu ring trong bach dan &
Viét Nam [8]. Nghién cttu quan ly bénh dém 14 bach
dan da duoc thuc hién bang nhiéu bién phap khac
nhau nhu st dung thuéc bao vé thuc vat héa hoc,
nghién cttu chon tao giong khang ndm géay beénh.
Tuy nhién, nghién ctu cac bién phap sinh hoc
phong trir loai ndm gay bénh nay van con han ché.
Do do, nghién cttu nay duoc thuc hién nham sang
loc dugc mot s6 chiing nAm ndi sinh tiém nang co6
hoat tinh khang nam gay bénh dom 14 bach dan, lam
co s& dé phat trién san xuat ché phdm vi sinh vat va
thuoc bao vé thuc vat sinh hoc, gép phan kiém soat
hiéu qua cac nguén nidm gay bénh va phat trién bén
vitng rimg trong bach dan & Viét Nam.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap phan lap cic ching ndm noi
sinh

Tién hanh diéu tra khao sat thuc dia theo tuyén
tai cac khu rimg trong bach dan lai dé danh gia tinh
hinh bénh hai va lua chon céac cay chu ldy mau. Cay

huyén Phu Ninh, tinh Phu Tho, noi ¢6 cac dién tich
rimg trong bach dan lai bi bénh dom 14 gay hai. Cac
cay ldy mau duoc chon ngau nhién, bao gom ca cac
cay khoe va cac cay co6 xuat hién triéu ching bi bénh.
Chon 20 cay cha dé tién hanh thu mau va tién hanh
thu cac mau 14 va canh non. Cac mau duoc thu ngau
nhién tir cac cay chu da lua chon. Cac mau 14 (¢ giai
doan banh té) va canh non duoc thu bang kéo cat
canh. Mau sau khi thu duwoc dung trong tai ni long
gap mép da tiét trung va bao quan & 4°C.

Xt Iy cac mau bach dan lai truéc khi tién hanh
phan 1ap dua theo phuong phap cta cac nghién ctru
truoe day [9, 10]. Cac mau 14 va canh non duoc rira
nhe nhang duwdi voi nuwdéc may. Sau d6, duoc khi
trung bé mat trong dung dich NaOCl 2% trong 3 phut,
theo sau la dung dich ethanol 70% trong 1 phut va
duoc rira lai bang nuoc cat tiet trung 3 1an, méi 1an 15
giay. Sau khi khtr trung bé mat, mau duoc lam kho dé
tién hanh phan 1ap vi n4m noi sinh. Dung dich nuéc
cat tiét trung sau khi rta mau duoc trang lén moi
truong PDA dé kiém tra c6 hay khong su xuat hién
ctia ndm ngoai sinh. Cat nhé cac mau la (5 x 5 mm),
mau canh non (dai 5 mm), bang dung cu vo trung,
sau do dat len dia thach ch&a moi truong Potato
Dextrose Agar (PDA) c6 khang sinh (100 mg/L
streptomycin). Cac dia thach dugc 0 & 25°C trong 7 -
10 ngay dén khi hé soi ndm bat dau moc ra tir cac
mau. Nam ngi sinh duoc lam thuan bing phuong
phap cdy dinh sinh truéng soi nAm hodc cay don bao
t sang dia thach PDA méi. Thuc hién cdy truyén
nhiéu lan dén khi thu duoc chiing ndm hoan toan
thuan khiét. Cac ching ndm thuan khiét duoc ma
hoa va bao quan trong ong thach nghiéng & 4°C dé
phuc vu cho cac nghién ctu tiép theo.

Hinh 1. Triéu chimg bénh dém 14 trén cay bach dan lai gay ra béi ndm C. eucalypti
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2.2. Phuong phap sang loc cac chiing ndm ndi
sinh c6 hoat tinh khang nim gay bénh

Hoat tinh khang ndm gay bénh cta cac ching
nam no6i sinh duoc sang loc theo phuong phap nuoi
cdy doi khang trén moi truong PDA [9]. Timg ching
nidm ndi sinh va ching nidm gay bénh duoc ciy doi
dién nhau trén dia thach PDA, cong thic doi chimg
la dia thach khong c6 ndm noi sinh. Cac dia thach thi
nghiém duogc G trong ta dinh 6n & 25°C. Theo doi su
phat trién cia soi nAm gay bénh va do duong kinh
sinh trudng ctia hé soi ndm gay bénh trén cac dia thi
nghiém va dia d6i chimg sau 10 ngay nudi cdy. Moi
chtng nam noi sinh duoc tién hanh thi nghiém voi 5
lan 1ap lai. Hiéu luc tc ché su phat trién ctia ndm gay
bénh béi nAm nodi sinh duoc tinh theo cong thic sau:

MGI (%) =

x100%

Trong d6: MGI 1a hiéu luc tc ché su phat trién
hé soi ctia nam gay bénh; R 1a ban kinh xuyén tam hé
soi ndm gay bénh & dia doi chimg (mm); r 1a ban
kinh xuyén tdm hé soi ndm gay bénh & dia tht
nghiém (mm).

2.3. Phuong phap d@4nh gid hiéu lyc ttc ché ndm
gay bénh ctia dich nudi cdy ndm ngi sinh

Hiéu luc trc ché ndm gay bénh cta dich nuoi ciy
nam noi sinh duwoc danh gia theo phuong phap thir
nghiém dich loc nuéi cdy [9], cu thé nhu sau:

Cac chting nidm noi sinh tiém nang, cé hiéu luc
tic ché nam gay bénh cao trong thi nghiém nuoi cay
doi khang duwoc nuéi cdy trén moi truong 10ng PDB
(Potato Dextrose Broth) trong thoi gian 2 tuan & diéu
kien 25°C va toc do lac 1a 150 vong/phut. Dung dich
huyén phu sau do duoc loc bang mang loc c¢6 duong
kinh 0,45 pm. Dich loc nuéi cdy ndm noéi sinh duoc
phoi tron voi moi truong PDA theo ti 1é 1: 1 (sau khi
PDA duogc héap khit trung va dé nguoi dudi 50°C), bd
sung 100 mg/L streptomycin sulfate vao hon hop
dung dich trude khi chuyén vao cac dia petri. O cong
thuc doi ching, dich loc nuodi cdy ndm duoc thay thé
bang nuoc cat tiét tring. Sau dd, tién hanh cdy cac
chiing nadm gay bénh vao chinh gitra cac dia thach va
1 & 25°C trong thoi gian 10 ngay. Méi chiing ndm noi
sinh duoc tién hanh thi nghiém véi 5 lan 14p lai. Panh
gia hiéu luc tc ché su phat trién hé soi ctia nAm gay
bénh boi dich loc nuédi cdy cia ndm noi sinh theo
cong thirc duoc mo ta trong phan thi nghiém nuoi cay
doi khang.
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2.4. Phuong phap dinh danh cac ching ndm noi
sinh c6 hoat tinh khang ndm gay bénh

Nuodi cdy cac ching nim noi sinh trén moi
truong PDB, dung dich nuoi cdy duoc loc qua mang
loc Miracloth dé thu hé soi ndm va tach chiét ADN
ctia nam. Giam dinh cac chiing ndm noi sinh c6 hoat
tinh khang nidm gay bénh dua vao cac két qua gidi
trinh tu gen internal transcribed spacer (ITS). Tach
chiét bo gen ctia ndm ndi sinh bang bo kit Quick-
DNA Fungal/Bacterial Miniprep (Zymo Research,
My). Khuéch dai trinh tr bang phan tmg PCR voi cidp
moi 1a: ITS1IF (CTTGGTCATTTAGA GGAAGTAA),
ITS4 (TCCTCCGC TTATTGATATGC) [11]. Phan
ung PCR duoc thuc hién trén thiét bi C1000 Touch™
Thermal Cycler (Bio-Rad, My) v6i chuong trinh nhiét
duoc thiét 1ap voi pha bién tinh & 95°C trong 3 phut,
ti€p dén 1a 35 chu ky nhiét bao gom: Giai doan bién
tinh & 95°C trong 1 phut, giai doan bat cdp ctia cac moi
& 58°C trong 30 gidy va giai doan kéo dai doan khuéch
dai & 72°C trong 1 phut 30 gidy. Qua trinh khuéch dai
duoc hoan tat & 72°C trong 10 phut. San phdm PCR
duoc dién di trén gel agarose 1%, sau d6 duoc giai
trinh tu hai chiéu bang ky thuat gidi trinh tu tu dong
theo nguyén ly Sanger. Cac chudéi ADN hoan chinh
duoc so sanh v6i co s¢ dir lieu cia GenBank dit tai
NCBI (https://ncbi. nlm.nih.gov), My thong qua cong
cu tim kiém BLAST.

2.5. Phuong phap phan tich, xtt ly s6 lieu

Hiéu luc tc ché ndm gay bénh ctia cac ching
nam noi sinh dugc danh gia bang cac phuong phap
phan tich thong ké bién luong (ANOVA) theo sau bdi
ham hau kiém dinh Tukey dé so sanh cac gia tri
trung binh. Cac s6 lieu duoc xtt Iy bang phan mém
Statistical Package for the Social Sciences (SPSS)
phién ban 27 [12]. Cay quan hé di truyén duoc xay
dung dua trén phuong phap Maximum Likelihood,
voi hé so lap lai (bootstrap) 1000, trén phan mém
Mega 7 [13].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap cac ching ndm noi sinh

Téng s6 cay cha duoc lua chon dé tién hanh
phan 1ap ndm noi sinh 1a 10 cay bach dan lai, trong
d6 c6 5 cay khoée va 5 cay co trieu ching bi bénh
dom 14 bach dan duwoc tréng tai huyén Phu Ninh,
tinh Phu Tho. Két qua phan lap cac chiing ndm noi
sinh va thong tin ctia cac chiing nam duoc thé hién
o bang 1.

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025



KHOA HOC CONG NGHE

Téng so 60 chiing nam nodi sinh dwoc phan 1ap ti
cac mau bach dan lai, trong d6 s6 chiing ndm phan
lap duoc tir cAc mau canh non la 27 ching va s6
ching nadm phan 1ap duoc tir cAc mau 14 1a 33 ching.
S6 luong cac ching nadm phan 1ap duoc c6 su khac
nhau gita cac cay cha. Cay chil khée phan 1ap duoc
nhiéu ching ndm no6i sinh nhat 1a cay s6 3 véi 9

ching, trong khi s6 chiing ndm noéi sinh phan lap
duoc nhiéu nhat tir cay cha bi bénh 1a 8 chiing (cay
s6 2). Cay chu phan lap duoc it nhat s6 ching nim
ndi sinh & nhom cay khoe la cay s6 1, voi 3 ching
nidm va & nhom cay bi bénh 1a cay cha s6 10 vo6i 2
chting ndm noi sinh (Bang 1).

Bang 1. Danh sach cac chiing ndm ngi sinh phan 1ap duoc tir cay bach dan lai

TT Ki hiérlll@?;ﬂlnf nam Bo pil}?;lncll;?, iguduqc So thir ntllg 1(133}7 thu Tinh trang cay chi
1 BD1.01 Canh non Cayso 1 Cay khoe
2 BDb1.02 La Cayso 1 Cay khoe
3 BD1.03 L4 Cay s6 1 Cay khée
4 BD2.01 Canh non Cay s6 2 Cay bi bénh
5 BD2.02 Canh non Cay s6 2 Cay bi bénh
6 BD2.03 Canh non Cay s6 2 Cay bi bénh
7 BD2.04 Canh non Cay s6 2 Cay bi bénh
8 BD2.05 L4 Cay s6 2 Cay bi bénh
9 BD2.06 L4 Cay s6 2 Cay bi bénh
10 BD2.07 L4 Cay s6 2 Cay bi bénh
11 BD2.08 La Cay s6 2 Cay bi bénh
12 Bb3.01 Canh non Cayso 3 Cay khoe
13 BD3.02 Canh non Cay s6 3 Cay khoe
14 BD3.03 Canh non Cay s6 3 Cay khoe
15 BD3.04 Canh non Cay s6 3 Cay khoe
16 BD3.05 Canh non Cay s6 3 Cay khoe
17 BD3.06 L4 Cay s6 3 Cay khoe
18 BD3.07 La Cay s6 3 Cay khoe
19 BD3.08 La Cay s6 3 Cay khoe
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TT Ki hiéufhfmg nim Bo phan cfia céy; duoc | So thur tl{ cay thu Tinh trang cay chi
noi sinh chon lay mau mau

20 BD3.09 L4 Cay s6 3 Cay khée
21 Bb4.01 Canh non Cay so 4 Cay khoe
22 Bb4.02 Canh non Cay so 4 Cay khoe
23 Bb4.03 La Cay so 4 Cay khoe
24 Bb4.04 La Cay so 4 Cay khoe
25 BD4.05 La Cay s0 4 Cay khoe
26 BD4.06 L4 Cay s6 4 Cay khée
27 BD4.07 L4 Cay s6 4 Cay khée
28 BD4.08 La Cay s6 4 Cay khoe
29 BD5.01 Canh non Cay s6 5 Cay khoe
30 BD5.02 Canh non Cay so 5 Cay khoe
31 BD5.03 Canh non Cay so 5 Cay khoe
32 BD5.04 L4 Cay s6 5 Cay khée
33 BD5.05 L4 Cay s6 5 Cay khée
34 BDb5.06 La Cay so 5 Cay khoe
35 BD6.01 Canh non Cay s6 6 Cay bi bénh
36 BD6.02 Canh non Cay s6 6 Cay bi bénh
37 BD6.03 Canh non Cay s6 6 Cay bi bénh
38 BD6.04 L4 Cay s6 6 Cay bi bénh
39 BD6.05 L4 Cay s6 6 Cay bi bénh
40 BD6.06 La Cay s6 6 Cay bi bénh
41 BD6.07 La Cay s6 6 Cay bi bénh
42 BD7.01 Canh non Cayso 7 Cay khoe
43 Bb7.02 Canh non Cay so 7 Cay khoe
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TT Ki hiéufh}lng nim Bo phan cfia cé}; duoc | So thur tl{ cay thu Tinh trang cay chi
noi sinh chon lay mau mau

44 BD7.03 Canh non Cayso 7 Cay khoe
45 BD7.04 L4 Cay s67 Cay khée
46 BD7.05 La Cayso 7 Cay khoe
47 BD7.06 La Cayso 7 Cay khoe
48 BD7.07 La Cayso 7 Cay khoe
49 BD8.01 Canh non Cay s6 8 Cay bi bénh
50 BD8.02 Canh non Cay s6 8 Cay bi bénh
51 BD8.03 Canh non Cay so 8 Cay bi bénh
52 BD8.04 Canh non Cayso 8 Cay bi bénh
53 BD8.05 La Cay s6 8 Cay bi bénh
54 BD8.06 L4 Cay s6 8 Cay bi bénh
55 BD8.07 L4 Cay s6 8 Cay bi bénh
56 BD9.01 Canh non Cay s6 9 Cay bi bénh
57 BD9.02 La Cay s6 9 Cay bi bénh
58 BD9.03 L4 Cay s6 9 Cay bi bénh
59 BD10.01 Canh non Cay s6 10 Cay bi bénh
60 BD10.02 L4 Cay s6 10 Cay bi bénh

Téng s6 chiing ndm noi sinh dwoc phan 1ap ti
cay khoe 16n hon so v6i cay bi bénh v6i s6 ching
nam lan luot 1a 33 va 27 chiing (Hinh 2). S6 luong cac
chiing ndm ngi sinh phan lap dwoc tir nhom cay cha
khoe 1on hon s6 luong cac chung ndm noi sinh phan
lap duoc tir nhom cay cht bi bénh & ca mau canh non
vamau 14 (Hinh 2).

ba dang cac ching ndm noi sinh ciing cé su
khac nhau trén cay Dua can va ciy Ban chi lién va
s6 luwong cac chiing nam noéi sinh duoc phan bo khac
nhau & 14, canh non va ré ctia cay chua. Téng so 48
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chliing ndm noi sinh, trong d6 43 ching nam duoc
phan 1ap tir cay Dira can va 5 chting nim duoc phan
lap tir cay Ban chi lien. Cac ching ndm nay sau do
duoc dinh danh thuoc 4 loai ndm la: Clasdosporium
colombiae, Cladosporium halotolerans, Corynespora
cassiicola va Albifimbria terrestris [14]. Ti 1é phan
tram cac ching nadm noi sinh phan lap duoc tir 10
cay duoc liéu ciing c6 su khac nhau. Cu thé 13, cay
Binh voi (6,67%), Pinh ling (8,89%), Day coc
(6,67%), Ngai bun (22,22%), Sung My (4,44%), Tram
6i (20%), Sung Nhat (11,11%), Ha tha 6 do (8,89%),
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Ca gai leo (6,67%) va Ha tha 6 trang (4.44%) [15].
Ngoai ra, so lwong cac chiing ndm noi sinh phan lap
duoc tir cay ho tiéu ciing c6 su khac biét so véi cay
cao su [16, 17]. Do d6, da dang va su phan b6 cua
cac chiing nam noi sinh 1a rat khac nhau gitra cac

loai cay chu va gitra cac b phan ctia cay chi nhu 13,
than, canh va ré. Su khac biét c6 thé dan dén hoat
tinh sinh hoc ctia cac ching nidm néi sinh phan lap
duoc cung cé su khac nhau.

40 B6 phan thu mau trén cay chi
Canh non La
-
=
v
<g- é. 30
E = 14
=y
2E ) 13
=g
5 £
Bp =
g' 10 19
~% 14
0
Cay khoe Cay bi bénh

Cay chii dwgc lwa chon thu miu

Hinh 2. Phan bd cac chiing n4m noi sinh theo cay chii va b phan ctia cay

3.2. Két qua sang loc cac chiing nim néi sinh c6
hoat tinh khang nim Crypfosporiopsis eucalypti

Hoat tinh khang ndm gay bénh cta cac ching
nim noi sinh duoc trinh bay & bang 2 va hinh 3. Téng
s6 thu duoc 17 chiing ndm noéi sinh c6 kha ning tc
ché nam Cryptosporiopsis eucalypti Ty 1 tc ché
niam gay bénh ctia cac chiing ndm nay dao dong tir
47,78 - 66,04% va co su khac biét dang ké gitra cac
ching ndm (p < 0,05). Chiing c6 ty 1é ttc ché ndm gay
bénh cao nhat 12 BP3.06, trong khi chiing co ty 1é tc
ché thap nhat 1a BD8.02. S6 chiing ndm c6 hoat tinh
khang nam gay bénh phan lap duoc tir canh non 1a 8

ching va 9 ching 1a s6 chiing ndm phan lap duoc tir
14 ctia cay bach dan lai. S6 ching khang nim gay
bénh ciing c6 su khac nhau gitta cay khoe va cay bi
bénh, v6i 11 chiing phan lap duoc tir cay khoe va 6
chtng phan 1ap duoc tir cay bi bénh (Bang 2). C6 thé
thay rang, 4 ching ndm noi sinh co ty 1é ttc ché nim
gay bénh cao hon 60% la cac chung BD3.06 (66,04%),
BDb3.02 (61,40%), BD9.02 (61,39% va BD7.07
(60,58%); 11 ching nam noi sinh c6 ty lé tc ché ndm
gay bénh cao hon 50% va thap hon 60%; 2 ching con
lai c6 ty 1é trc ché ndm géay benh thap hon 50% (Bang
2 va hinh 3).

Bang 2. Ti lé &tc ché ndm Cryptosporiopsis eucalypti cia cac chiing ndm néi sinh phan lap duoc

T Ki hiéu Ty 1é tc chfé nim bo léich tiéu Bo6 phan c@a céy Tinh trang cay
ching gay bénh” (%) chuan (sd) duoc chon lay mau chu
1 BD1.02 52,61 3,56 Canh non Cay khoe
2 BDb2.02 59,11¢% 1,14 Canh non Cay bi bénh
3 BD2.05 51,56 5,65 La Cay bi bénh
4 BD3.02 61,40 3,34 Canh non Cay khoe
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T Ki hiéu Ty 1é tc chfé nim bo léich tiéu Bo6 phan c1°1/a céy Tinh trang cay
ching gay bénh” (%) chuan (sd) duoc chon lay mau chu

5 BD3.06 66,041 0,73 La Cay khoe
6 Bb4.03 54,41P< 2,39 La Cay khoe
7 Bb4.08 48,947 3,51 La Cay khoe
8 Bb5.01 51,46 0,84 Canh non Cay khoe
9 BD5.04 50,722 1,65 La Cay khoe
10 BD5.05 51,43 1,13 La Cay khoe
11 BD6.02 52,917 0,30 Canh non Cay bi bénh
12 BD6.07 58,11 3,13 La Cay bi bénh
13 Bb7.01 52,88:b¢ 1,50 Canh non Cay khoe
14 BD7.03 54,36 0,89 Canh non Cay khoe
15 Bb7.07 60,58 0,71 La Cay khoe
16 BD8.02 47,78 1,24 Canh non Cay bi bénh
17 BD9.02 61,39 2,69 La Cay bi bénh

Ghi chu: Gid tri trung binh voi cdc chir cdi khdc nhau co su khdc biét ding k€ (p < 0,05).

Cac chiing nam noi sinh c6 hoat tinh khang nam
duoc tim thay ca & canh non va 14 ciia cay khoe va cay
bi bénh dom la. Diéu nay cho thay, c6 thé phan lap
duoc chiing khang ndm gay bénh khi cay cha xuat
hién trieu ching bi bénh. Tuy nhién s6 luong ching
nidm khang bénh & cay bi bénh trong nghién cttu nay
thi it hon s6 luwong ching ndm khang bénh & cay
khée. Tan suat xuat hién cac chung nidm noi sinh
khang nam gay bénh phan lap duoc & 14 (27,3%) thap
hon & canh non (29,6%). Tan suat xuat hién cac
ching nam khang bénh & cay khoe 1a 34,4% va & cay
bi bénh 1a 21,4%. Su phan b6 cac chiing ndm no6i sinh
c6 hoat tinh khang ndm gay bénh c6 su khac nhau
gitta cac bo phan ctia cay chi. Cac loai ndm noi sinh
chiém wu thé nhat tir cay thong (Pinus densiflora) 1a
Daldinia childiae va tan suat xuat hién & canh cao hon
hon & than va 14 [18]. Cac loai nAm noi sinh chiém uu
thé duoc phan lap tir nhan sam (Panax ginseng) phu
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thudc vao cac bo phan ctia cay chii nhu: Ré, than,
cudng 14 va 14 ctia cay sam 3 tudi va Entrophospora
sp., Phoma radicina, Alternaria alternate va Xylaria
sp. lan luot 1a cac loai ndm noi sinh chiém wu thé
[19]. So luong chiing ndm noi sinh phan lap tir 14 cay
Tai twong An Do cao hon tir cac co quan khac ctia
cay [20]. S6 lwong cac chiing ndm noi sinh phan lap
duoc tir 14 ctia 6 loai Soi khac nhau cao hon so voi
cuong 14, than va canh [18]. Tan suat xuat hién ctia
cac chiung nidm noi sinh phan lap tir cay Day than
thong (7inospora cordifolia) ciing c6 nhiéu nhat & 1a
S0 voi cac mau & than va ré [21]. Tan suat xuat hién
cac chiing ndm noi sinh cao nhat trong 14 duoc giai
thich 1a do bé mat dién tich 14 lon hon dé bay cac
bao tir n4m so vo6i cac bo phan khac cta cay [22].
Tuy nhién, ndm noi sinh trong mot so loai cay
thuong khong déng nhét gitra cac b6 phan cta cay
[23].
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BDb7.07

BDb8.02

Bb7.03

Bb9.02

Hinh 3. Sinh trudng ctia hé soi ndm Crypfosporiopsis eucalypti (trai) trén méi truong PDA
¢6 chiing ndm noi sinh ddi khang (phai)

3.3. Két qua danh gi4 hiéu lyc trc ché ndm gay
bénh ctia dich nuéi cdy ndm néi sinh

Tu két qua sang loc tai thi nghiém nuoi cdy doi
khang, 8 chiing ndm ndi sinh cé hiéu luc tc ché

100

P f=a) =]
=3 =1 =]

T¥ 1€ tic ché ném gy bénh (%6)

[ =]
=1

nam gay bénh manh nhat duoc chon dé nuoi cay va
thu dich loc nuoi cay. Két qua thi nghiém danh gia
hiéu luc tc ché ndm gay bénh cta dich nuoi cay
nam no6i sinh duoc trinh bay & hinh 4.

f

|=

Bb2.02 BD3.02 BD3.06

BD4.03

BP6.07 BD7.03 BD7.07 BED9.02

Céac chimg nam néi sinh cay bach dan

Hinh 4. Ty & trc ché sinh trudng hé soi ndm Crypfosporiopsis eucalyptibing dich loc nudi cdy ndm noi sinh
sau 10 ngay nudi cdy trong bong tdi tai 25°C. Cac chit cai khac nhau biéu thi su khac biét cé y nghia théng ke
(p < 0,05) gitta cac chiing ndm noi sinh.

Két qua phan tich & hinh 3 cho thay, dich nuoi
cdy ctia chting ndm BD7.07 c6 kha nang tc ché hoan
toan su phat trién ctia hé soi ndm gay bénh véi hiéu
luc ttc ché dat 100%. Chung BD3.06 co6 hiéu luc tc
ché cao tht 2 voi ty e 1a 87,5%, trong khi ching co
hiéu luc ttc ché ndm gay bénh cao thtt 3 1a BD7.03 véi
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ty 1é tc ché la 71,2%. Cac ching BD3.02, BD2.02,
BD4.03, BD9.02 va BD6.07 cé hiéu luc tc ché thap
hon va 1an luot dat 35,5%, 28,4%, 28,2%, 22,7% va 18,4%.
Cac chiing c¢6 hiéu luc trc ché ndm gay bénh manh
nhat déu duoc phan lap tir cay khoe la BDP7.07,
BD3.06 va BD7.03; trong d6 2 ching dwoc phan 1ap
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tir 14 (BD7.07, BD3.06) va 1 ching duoc phan lap t
canh non (BDP7.03). Hiéu luc ttc ché nam gay bénh
ctia dich nuoéi cay 8 ching ndm ndi sinh c6 su khac
biét c6 y nghia thong ke (p < 0,05) (Hinh 3 va 4).
Hiéu luc tc ché caa 3 ching D3.02, BD2.02, Bb4.03
khong c6 su khac biet dang ké mang y nghia thong
ké (p > 0,05). Twong tu khi so sanh hiéu luc ttc ché
nidm gay bénh cta 2 ching BD9.02 va BP6.07 ciing

khong c6 su khac biét dang ké mang y nghia thong

Bb2.02

BDb4.03

ke (p > 0,05). Két qua danh gia ciing chi ra rang, mot
s6 ching co hiéu luc tc ché ndm gay bénh cao ¢ thi
nghiém d6i khang, tuy nhién khi st dung dich loc
nudi cdy ctia cac chiing nay thi hiéu luc tc ché dat
khong cao nhu 1a ching BP9.02 va BD6.07 (Hinh 5).
biéu nay co6 thé giai thich rang co ché khang trong
nudi cdy doi khang va thir nghiem dich loc cta cac
chiing ndm nay la khac nhau.

Bb7.07

Hinh 5. Sinh truedng ctia hé soi ndm Crypfosporiopsis eucalyptitrén méi truong c6 chira cac dich loc nuéi cdy
nam ndi sinh khac nhau sau 10 ngay nuéi cdy trong bong tdi tai 25°C

Quan sat hé soi ndm Cryptosporiopsis eucalypti
moc trén cac dia petri c6 chtra dich loc nuoi cay ctia
cac chung nam noi sinh cho thay, duong kinh khuin
lac, mau sac hé soi ndm la rat khac nhau (Hinh 5).
biéu nay c6 thé do cac ching ndm noi sinh khac
nhau khi nuéi cdy trén moéi truong PDB tao ra cac
hop chat thtt cap khac nhau va anh huéng dén su
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phat trién, mau sic ctia hé soi ndm gay bénh. Nhiéu
nghién cttu da chung minh vi sinh vat noi sinh 1a tac
nhan kiém soat sinh hoc cia nhiéu loai nAm gay bénh
tréen thuc vat. Trong d6, Collefotrichum spp. va
Alternaria spp. ciing da duoc xac dinh 1a thuc vat noi
sinh tiém nang trong kiém soat sinh hoc cac mam
bénh hai thuc vat [24 - 26]. C4c loai nAm ndi sinh c6
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thé tao ra cac hop chat khang sinh trong moi trudng
nudi cdy va co6 tac dung tc ché mam bénh thuc vat
[27, 28]. Axit colletotric phan lap tir nAm noi sinh
Colletotrichum gloeosporioides cho thiy, hoat tinh
khang khuidn chong lai  Bacillus  subtilis,
Staphylococcus aureus va Sarcina lutea [27]. Mot
nhom cac hop chat flavonoid, flavone (C;;H,,0.,)
duoc chiét xudt tr qud trinh nuéi cdy chang
Colletotrichum sp. EG4 - moét loai ndm noi sinh duwoc
phan lap tir 14 bach qua [29], trong khi hop chat nay
da duoc chimg minh 1a chat khang khuan chong lai vi
khuan Gram am [30]. Monorden, mot san phdm tu
nhién tir Colletotrichum graminicola da cho thay hoat
dong khang ndm chong lai mam bénh trén 14 do
Alfernaria alternata, Bipoleis zeicola va Curvularia
lunata gay ra [31]. Hai hop chat, Alternariol
monomethuyl ether va 4S-a,b-dehydrocurvularin
phan lap tir loai Alternaria c6 kha nang khang nim
chong lai su hinh thanh chat hidp phu cta
Magnaporthe grisea, mot loai mam bénh trén cay lua
[24]. Hop chat 13-hydroxylmacro-phorin duoc phan

lap ttr vi khuan néi sinh Microdiplodia sp. TT-12 duoc
coi 1a chat khang nam tc ché Raffaelea quercivora
gay bénh héo cay séi & Nhat Ban [32]. Mot mam
bénh héo cay so6i khac & Hoa Ky, Ceraftocystis
Iagacearum, cing bi tic ché boi vi khudn ndi sinh la
Bacillus pumulis, Pseudomonas denitrificans va
Erwinia herbicola [33]. Tuy nhién, hién nay chua cé
nghién ctu nao vé hoat tinh khang nim
Cryptosporiopsis eucalypti bang vi ndm noi sinh. Do
d6, nhtmg phat hién trong nghién ctru nay c6 thé mo
duong cho viéc st dung ndm noéi sinh lam tac nhan
kiém soat sinh hoc tiém nang trong quan ly bénh
dom 14 bach dan & Viéet Nam. Tach chiét cac chat
chuyén hoa tir qua trinh nuéi cdy nam noi sinh va xac
dinh cac hop chat c6 hoat tinh khang ndm gay bénh
ciing nhu nghién ctu tao ché phdm sinh hoc kiém
soat bénh dom 14 bach dan can duoc tién hanh trong
cac nghién ctu tiép theo.

3.4. Két qua dinh danh cac ching nim ndi sinh
c6 hoat tinh kh4ang ndm gay bénh

Bang 3. Két qua dinh danh céc chiing ndm néi sinh c6 tiém ning trc ché ndm
gay bénh dém 14 bach dan lai

Teén Ten lodi gin nhit Diém da,.‘[ T(‘S}ug Tyle trung | Maso GenB/ank
ching cao nhat diém lap (%) tham chiéu
BD3.06 Penicillium sclerotiorum 1.035 1.035 99,82 EU807940.1
Bb7.03 Diaporthe liquidambaris 822 822 100 PV698396.1
BD7.07 Nigrospora aurantiaca 977 977 99,08 0Q693861.1

P infrabuccalum (OP237493 1)
85 | P. exsudans (OR908919. 1)
P. mullicolor (JN799647. 1)
P mallochii (OP237292 1)
P vanoranpi (NR 120267.1)
100 | — P wviicola (NR 121209.1)

62

51

:

Penicillium scleroliorum (ELBOTR40. 1)
P. jacksomi (MTO49919. 1)
D efonis (LC169833 1)

=

100! Digporthe liquidambans (PV698396. 1)

49}‘:.09."”,05010‘99 {DMS.SS.@S 1)

D gulyae (MZ127 185 1)

Migrospora auranfiace (OQ693861. 1)
N onzae (HQG08062 1)

0.050

N. osmanthi (PL432567.1)
sg | M. sp. (KMOBGG555.2)
s7IN. laclicolonia (MTO43787. 1)

Hinh 6. Cay phat sinh chiing loai thé hién quan hé di truyén ctia 3 chiing BP3.06, BD7.03, BD7.07
va céac loai c6 tén gan nhat duea trén trinh ti gen ITS
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Bang 4. Khoang cach di truyén gitta 3 mau ndm nghién ctru véi cac lodi tiong déng trén GenBank

1234567 8ot [nB[14]]w][17]18]19]2

1 [B7.07

2 [B1.03 0413

3 [B3.06 0.4210.502

4 |Nigrospora aurantiaca _(0Q693861.1) |0,006/0,424|0,421

5 [N sp._(KMO0G6555.2) 0,012]0.421]0.419]0,012

6 [V oryzae_(HQG08062.1) 0,009]0.416/0,414]0,009]0,003

7 [N lacticolonia_(MTO043787.1) 0,012[0,421]0.419]0,012]0,000[0,003

8 [ osmanthi_(PQ432567.1) 0,015[0,430]0.411]0,015]0,003]0,006]0,003

9 [ Diaporthe liquidambaris_(PV698396.1) [0,413]0,000]0,502]0 424]0,421]0,416]0,421]0,430

10 |D. efonis_(LC169833.1) 0.412[0,070]0,465]0,422]0,414]0,409]0 414]0,422]0,070

11.|D. ellipsoidea_(OM538393.1) 0.299[0,380]0,391]0,312]0,301]0,2960,301]0,205]0,380[ 0,347

12 |D. quiyae_(MZ127185 1) 0.298]0.380[0.419]0,303]0.295]0,300]0,295]0,289]0, 3800392/ 0,122

13 | Penicillium sclerotiorum_(EU807940.1) [0,421]0,502[0,000]0.421]0,419]0.414]0,419]0,411]0,502]0,465]0,391]0,419

14 |P. vanoranjei_(NR_120267.1) 0.417]0,503]0,012]0.417]0,414]0,409]0 414]0,406]0,503]0,465]0,372]0,399/0,012

15 |P. viticola_(NR_121209.1) 0.429[0,517]0,009]0,429]0 426[0,421]0,426|0,419]0 517]0,479]0,384]0,412]0,009] 0,015

16 |P. mallochii_(0P237292.1) 0.422]0,5030,009]0,422(0,419]0,414]0,419]0,412]0 503]0,465]0,377]0,404]0,009] 0,003]0,012

17 |P. multicolor_(JNT99647.1) 0.422]0,503]0,009]0,422]0,419]0,414]0,419]0,412]0 503]0,465]0,377]0,404]0,009]0,003]0,012]0,000

18 |P. jacksonii_(MT949919.1) 0.422]0,503]0,015]0,422]0.419]0,414]0 419]0,412]0,503[0,4650,382]0,409]0,015]0,0150,012]0,012[0,012

19 |P. infrabuccalum_(OP237493.1) 0.422]0,5030,009]0,422]0 419]0,414]0,419]0,412]0 503]0,465]0,377]0,404]0,009] 0,003]0,012]0,000[0,000]0,012

20 |P_ exsudans_(OR908919.1) 0.422]0,503]0,009]0,422]0 419]0,414]0,419]0,412]0, 503]0,465]0,377]0,404]0,009] 0,003 0,012]0,000]0.000[0,0120,000
Cac ching nam noi sinh tiém niang dwoc xac tén loai 1a Penicillium sclerotiorum (Ching

dinh 1a BD3.06, BD7.03 va BD7.07 c6 hiéu luc tc
ché nam gay bénh cao hon 70%. Ba chiing nim nay
duoc dinh danh bang phuong phéap gidi trinh tu
nucleotide viing gen ITS. Két qua doc trinh tu va so
sanh v6i co s& di liéu cia GenBank théng qua céng
cu tim kiém BLAST duoc thé hién & bang 3. Cay
phat sinh ching loai trén hinh 6 cho thdy, ca ba
ching ndm duoc dinh danh déu c6 méi quan heé di
truyén gan nhat véi ba loai trén GenBank trong
bang 3. Cu thé, chung BDP3.06 dugc nhom cung voi
loai P. sclerotiorum véi gia tri ung ho (bootstrap
92%), trong d6 ty le twong dbéng voi loai P
sclerotiorum 1a 99,82% va khoang cach di truyén la
0,0% (Bang 4); ching BD7.03 dugc nhém cung véi
loai Diaporthe liquidambaris véi gia tri ing ho 100%,
khoang cach di truyén 0,0%; ching BDP7.07 duoc
nhom cung voi loai NVigrospora aurantiaca voéi gia tri
ung ho 78% va khoang cach di truyén 1a 0,6%. Két
qua so sanh va phan tich moi quan hé di truyén chi
ra ba ching nam ndi sinh cé hiéu luc tc ché ndm
gy bénh 6m la bach dan lai duoc dinh danh dén
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Bb7.03

BD3.06), Nigrospora aurantiaca (chung BD7.07) va
Diaporthe liquidambaris (ching BD7.03), v6i do
trong dong dat lan luot 12 99,82%, 99,08% va 100%.

Khuan lac cta 3 ching ndm Penicillium
sclerotiorum (BD3.06), Nigrospora aurantiaca (BD7.07)
va Diaporthe liquidambaris (BD7.03) duoc thé hién &
hinh 7. Ching nim Penicillium sclerotiorum cé soi
ndm min, ban dau mau tring sau do6 chuyén sang
mau xanh cé anh vang. Mat duéi khuén lac ban dau
mau trang nga, sau d6 chuyén sang mau cam. Xung
quanh khudn lac c6 mau xanh. Ching nim
Nigrospora aurantiaca c6 soi nam kho, mau trang,
khuén lac dang soi bong c6 soi nAm mau trang sinh
treong hudng lén tir bé mat thach. Mat duéi khudn
lac ban dau mau trang, sau do6 chuyén dan sang mau
xam nau. Chung nam Diaporthe liquidambaris c6 soi
niam kho va min, khuin lac ban dau mau trang, sau
d6 chuyén sang mau xam nhat, & gitra khudn lac cé
mau xanh. Mat duéi khuan lac mau xam nhat, & gitta
khun lac c6 mau xanh.

BDb3.06
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Hinh 7. Hé soi ndm phat trién trén méi trudong PDA clia cac chiing ndm néi sinh d4 duoc dinh danh:
Mat truée (Anh trén) va mat sau (Anh dudi)

4. KET LUAN

Nghién ctru sang loc duwoc 17 ching ndm noi
sinh c6 hoat tinh khang ndm gay bénh dom 14 bach
dan véi ty lé tc ché nam gay benh dao dong tir 47,78%
dén 66,04%. Ty le tc ché nim giy bénh cta cac
chting ndm ndi sinh c6 su khac biét dang ké va tan
suat xuat hién cac ching nam khang bénh c6 su khac
nhau gitta cay khoe va cay bi bénh. Dich loc nuéi cay
clia cac ching niam noéi sinh c6 kha ning ttc ché nim
gay bénh va hiéu luc tc ché cia cac ching ndm cé su
khac biét dang ké. Xac dinh duoc 3 chung ndm noi
sinh tiém nang kiém soat sinh hoc ndm gay bénh la
BD7.07, BD3.06 va BD7.03, v4i hiéu luc tc ché lan
luot 1a 100%, 87,5% va 71,2%. Cac chung ndm noi sinh
c6 tiém nang duoc dinh danh tén loai la BD3.06,
BD7.03 va BD7.07, véi tén khoa hoc lan luot duoc xac
dinh 1a  Penicillium sclerotiorum, Diaporthe
liquidambarisva Nigrospora aurantiaca.
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BIOCONTROL OF Cryptosporiopsis eucalypti CAUSING LEAF SPOT
OF EUCALYPTS USING ENDOPHYTIC FUNGI

Do Hoang Yen !, Nguyen Thi Minh Hang 2, Nguyen Thi Loan 2,

Tran Anh Tuan 2, Pham Xuan Truong 2, Tran Thanh Trang 2,

Nguyen Minh Chi 2, Ha Bich Hong !, Nguyen Manh Ha?

1 College of Forestry Biotechnology, Vietnam National University of Forestry
? Forest Protection Research Centre, Vietnamese Academy of Forest Sciences

Abstract

Eucalyptus leaf spot disease, caused by Cryptosporiopsis eucalypti, is identified as a significant threat to
eucalyptus forests in Vietnam. This study aimed to screen and select endophytic fungal isolates with potential
antifungal activities against C. eucalypti, as a basis for developing microbial production and biocontrol agents.
Endophytic fungi were isolated from FEucalyptus hybrid in both healthy trees and susceptible trees. The
antifungal activity of endophytic fungi was assessed using a dual culture test. From the isolation process, 60
endophytic fungal isolates were obtained, with variations in their hosts across different tree organs. Results
from the antifungal activity screening indicated that 17 isolates exhibited antifungal activities, with the
inhibition rates against the fungal pathogen ranging from 47.78% to 66.04%. Specifically, 11 isolates were
isolated from healthy trees, while 6 isolates originated from symptomatic trees. Further evaluation of antifungal
activity using a culture filtrate test revealed that three isolates: BD7.07, BD3.06, and BD7.03 showed the most
potent antifungal effects, with inhibition rates of 100%, 87.5% and 71.2%, respectively. Identification of these
fungal isolates confirmed their scientific names as Penicillium sclerotiorum (BD3.06), Nigrospora aurantiaca
(BD7.07) and Diaporthe liquidambaris (BD7.03). These endophytic fungi have potential as biocontrol agents
for managing eucalyptus leaf spot disease in Vietnam.

Keywords: Eucalyptus leaf spot, Cryptosporiopsis eucalypti, biocontrol, Endophytic fungi, Nigrospora
aurantiaca.
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PHAN LAP VA DANH GIA KHA NANG
POl KHANG CUA XA KHUAN 8401 va1 NAM
Fusarium oxysporum GAY BENH HEO VANG
TREN CAY DAU NANH RAU

Quéng Khoi Ng6?, Lé Minh Tuong?®*

! Hoc vién cao hoc nganh Bao vé thuc vat, Truong Pai hoc Can Tho

TOM TAT

? Truong Nong nghiép, Triong Dai hoc Can Tho
"Email: Imtuong@ctu.edu.vn

Muc tiéu ctia nghién ctru nay 1a tim ra xa khuén c6 kha nang doi khang véi nam Fusarium oxysporum giy bénh
héo vang trén cay dau nanh rau. Kha ning doi khang cta 26 chiing xa khuan d6i v6i ndm Fusarium oxysporum
gay benh héo vang trén cay dau nanh rau dugc thuc hién trong diéu kién phong thi nghiém, véi 5 lan lap lai.
Két qua cho thdy, 4 chting xa khuin: PT-AG9, CM-AG27, PT-AG16, CM-AG33 thé hién kha niang d6i khang cao
voi ban kinh vong vo khudn 1an luot 13 14,25 mm; 14,00 mm; 13,50 mm; 14,25 mm va hiéu sudt d6i khang 1an
luot 1a 76,39%; 71,99%; 68,86%, 68,33% & thoi diém 9 ngay sau khi bo tri thi nghiém. Kha nang tiét enzyme B-
glucanase va chitinase ctia 4 chiing xa khuén ciing duoc thirc hién trén moi truong p-glucan véi 5 1an lap lai. Két
qué cho thdy, ching xa khuin PT-AG16 c6 kha nang tiét enzyme B-glucanase cao nhat, voi ban kinh vong phan
giai 12 12,88 mm & thoi diém 14 ngay sau khi cdy. Bén canh d6, chiing xa khudn CM-AG33 thé hién kha nang
phan gidi chitin manh nhat, véi vong phan giai 1an luot 126,50 mm va 26,25 mm sau 7 ngay.

Tt khoa: Bénh héo vang trén dju nanh rau, chitin, f-glucan, Fusarium oxysporum, xa khuan.

1. BAT VAN BE

Trong nhiing ndm gan day, bénh héo vang do
nam Fusarium oxysporum Schltdl gay ra da tré thanh
mot trong nhitng tac nhan giy thiét hai nghiém trong
doi voi cay dau nanh rau, anh huong truc tiép dén
nang suat va chat luong nong san. Nam Fusarium
oxysporum 1a mot trong nhitng loai nim gy bénh tir
dat va co thé gay ra benh thai ré va héo trén cay dau
nanh. Khi ndm t4n cong cay dau nanh, ré cai phia
duoi va ré bén chuyén sang mau nau dén den, cho
thdy mach dan c6 su d6i mau. Néu bénh tré nén
nghiém trong, dau nanh bi nhiém bénh c6 thé xuat
hién céc triéu ching trén 14 bao gdm ca mép 14 hoac
toan bo 1a bi vang, coi coc, héo rii va cudi cung la
rung 14, chét cay [1].

Viéc ap dung bién phap héa hoc duoc nong dan
uu tién st dung trong phong trix bénh do mang lai
hiéu qua cao va gidi quyét kip thoi su lay lan cta
mam bénh, tuy nhién viéc stt dung nhiéu va lam dung
thudc gay ra tac dong tieu cuc dén moi truong va con
ngudi nhu: O nhiém mai truong, 1am mat s can bang
va da dang sinh hoc trong tu nhién, tang tinh khang
thuoc ctia nhiéu dich hai, xuat hién thém nhiéu loai
dich hai méi dan dén hiéu luc ctia thudc bi han ché va
giam sut [2].
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Ngay nay, mot trong nhting bién phap phong trir
bénh hai cay trong thay thé thuoc héa hoc da va dang
duwoc nghién ctru, bién phap st dung vi sinh vat c6 loi
dang duwoc quan tam, trong d6 xa khuan 1a mot trong
nhitng vi sinh vat co trién vong trong phong trit bénh
hai cay trong do chung c6 kha ning tiét ra mot so
chat doi khang voi nAm bénh nhu: Enzyme chitinase,
enzyme glucanase... [3], tiét ra nhiéu chat khang sinh
(streptomycin, validamycin, kasugamycin,
gentamycin...) [4]. Do d6, nghién cttu nay duogc thuc
hién nham tim ra ching xa khuén c6 kha ning quan
ly bénh héo vang trén ciy dau nanh rau, lam co s&
cho nhitng nghién ctru sau dé tim ra ché pham sinh
hoc c6 nguon goc tir xa khudn c6 kha niang quan ly
bénh héo vang trén cay dau nanh rau néi riéng va
bénh c6 nguon goc tir dat néi chung vira hiéu qua,
vira than thién véi moi truong song.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Nguon nam: Dong nam Fusarium oxysporum
(Fu.CM-AG6) do Phong thi nghiém Bénh cay, Khoa
Bao vé thuc vat, Truong Nong nghiép, Truong Dai
hoc Can Tho cung cap. Dong ndm nay c6 kha ning
gay hai nang trong 20 dong nam duoc phan 1ap tir cac
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mau bénh dién hinh ctia bénh héo vang trén cay dau
nanh rau tai huyén Cho Mdi, tinh An Giang.

Nguén xa khuam: Xa khuan duoc phan 1ap tuir dat
trong dau nanh rau clung véi dia diém thu mau nim
gay bénh. Mau dat duoc ldy xung quanh vung ré va
cach mat dat 10 - 20 cm, khong 14y nhitng mau dat
trén bé mat va xa vung ré. Mau dat cho vao tui nylon
riéng 1é, sau d6 mang vé Phong thi nghiém Bénh cay
va duoc phan 1ap theo phwong phap cia Hsu va
Lockwood (1975) [5].

2.2. Phurong phap nghién ctru
2.2.1. Thu thap va phéan Iap xa khuan

Thu mau dat trén nhimg ruong trong dau nanh
rau c6 dién tich 16n hon 1.000 m? & mot s6 tinh, thanh
pho & dong bang song Ctru Long (PBSCL) nhu: Can
Tho, An Giang, Hau Giang va Déng Théap. Chon dat &
nhing cay khoe va thu & do sau tir 10 - 25 cm. Cac
mau dat duoc phan 1ap theo phuong phap ctia Hsu va
Lockwood (1975) [5] nhu sau: Hoa 4 g dat vao 40 ml
nuoc cat thanh tring cho vao 6ng facol 50 ml. Lac
trong 30 phut. Pha loang & 4 nong d¢: 10,102, 103,
10 Rat 50 pl huyén phu & nong do 10° va 10* cho
vao dia petri chita méi truong ISP4 va cha dia. Dia
duoc 1 trong 2 - 3 ngay, sau do tach rong xa khuan
trén moi truong MS. Cac ching xa khuan phan lap
duoc ton trit & & 8°C dé stt dung cho céc thi nghiém.

222 Pdnh gid khda nang doi khing cua cic
chiing xa khuan voi dong nam Fusarium oxysporum
g4y bénh héo vang trén ciy ddu nanh rau trong diéu
kién phong thi nghiém.

Bo' tri thi nghiém: Thi nghiém duoc bo tri theo
kiéu hoan toan ngau nhién, 1 nhan to, 26 nghiém
thitc twong tng voi 26 ching xa khuan trién vong, voi
51an lap lai.

Tién hanh thi nghiém: Nhing chiing xa khuan
duoc nuoi cdy trong moi truong MS trong 6 ngay, xac
dinh mat s6 va chuyén vé huyén pht bao tir xa khuin
1a 108 cfu/ml. Chiing ndm Fusarium oxysporum duoc
nuodi cdy trong moi truong PDA trong 7 ngay.

Céch thirc hién: Khoanh khuén ty nam Fusarium
oxysporum c6 duong kinh 5 mm duwoc dat vao gitra
dia petri c6 chira 10 ml moi truong PDA. Khoanh gidy
tham c6 duong kinh 5 mm duoc tdm huyén phu cac
ching xa khudn doi khang duoc dat doi xung voi
khoanh khén ty ndm va cach thanh dia 1 cm. O
nghiém thtc doi chimg, thay khoanh gidy thim tdm
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xa khudn bang khoanh gidy thim t4m nuéc cat thanh
trung.

Chi tiéu theo doi: Do ban kinh vong vo khuin
(BKVVK) & cac thoi diém 3, 5, 7, 9 ngay sau khi b tri
thi nghiém. Méi dia petri duoc quan sat va do khoang
cach (tinh bang mm) tir ria khuan lac xa khudn dén
ria ngoai cia viing khong co su phat trién ctia nam.

Tinh hiéu suat doi khang (HSPK) [6] & cac thoi
diém 3, 5, 7, 9 ngay sau khi bé tri thi nghiém.

HSDK (%) = [(BKTNdc — BKTNxk) /BKTNdc] x
100

Trong do: BKTNdc 1a ban kinh tdn ndm phat
trién vé phia doi chirng; BKTNxk 1a ban kinh tdn nim
phét trién vé phia xa khuan.

2.2.3. Khado sat kha nang phan gidi f-glucan cua
cdc chiung xa khuan co trién vong trén moi truong
thach.

B0 tri thi nghiém: Thi nghiém duoc bo tri hoan
toan ngau nhién, 1 nhan t6, 4 nghiém thic (gom 4
ching xa khuan: PT-AG9, CM-AG27, PT-AG16, CM-
AG33), voi 5 lan 1ap lai.

Tién hanh thi nghiém: Nhing chiing xa khuan
duoc nuoi cdy trong moi truong MS trong 6 ngay, xac
dinh mat s6 va chuyén vé huyén phu bao tr xa khuin
1a 108 cfu/ml.

Cach thue hién: Thi nghiém duoc thuc hién theo
phuong phap cua Renwick va cs (1991) [7]. Cac
ching xa khudn dwoc cdy thanh 3 diém cach déu
nhau trén dia petri chtta moéi truong chira co ché B-
glucan. Cac dia thi nghiém duoc dat & diéu kién nhiét
do phong. Xac dinh hoat tinh enzyme B-glucanase &
ting thoi diém bang cach trang dich congo — red 0,6%
trén dia thach, d6 bo phan dung dich congo — red
0,6% thtra va trang bé mat agar voi nudc.

Chi tiéu theo doi: Do ban kinh vong phan giai B-
glucan (mm) 1a ving khong bat mau thuéc nhuom &
cac thoi diém 10, 12, 14 ngay sau khi cy.

2.2.4. Khido sat khd nang phan gidi chitin ciia cdc
chung xa khuan co trién vong trén moi truong thach.

B tri thi nghiém: Thi nghiém duoc bo tri hoan
toan ngau nhién, 1 nhan t6, 4 nghiém thic (gom 4
ching xa khuan: PT-AG9, CM-AG27, PT-AG16, CM-
AG33), voi 5 lan 1ap lai.

Tién hanh thi nghiém:Xa khuan duoc nudi trong
moi truong MS trong 6 ngay xac dinh mat s6 va
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chuyén vé huyén phu véi mat s6 xa khuin can dung
1a 108 cfu/ml.

Céch thure hién: Nhung khoanh gidy thim vo
trung (duong kinh 5 mm) vao huyén phu ting ching
xa khudn va dat trén dia petri c6 chita 10 ml moi
truong chitin 4%. Cac dia petri thi nghiém duoc dat &
diéu kién nhiét do phong khoang 28°C.

Chi tiéu theo doi: Do ban kinh vong phan giai
chitin (mm) & thoi diém 3, 5, 7 ngay sau khi bo tri thi
nghiém bang cach nhuoém véi dung dich lugol (1 g I,
+2 g KI + 100 ml nudc cat). O méi thoi diém ghi nhan
chi tiéu, tién hanh nhuém dia bang cach dé thudc
nhuom lugol lén bé mat moi truong agar, dé yeén
khoang 10 phut, d6 bd phan dung dich lugol thira va
trang bé mat moi truong agar lai voi nuoc. Po ban

kinh viing khong bat mau thudéc nhuom 1a vong phan
giai chitin.

Xt Iy so lieu: Cac so6 lieu ghi nhan duoc xt ly
bang phan mém Microsoft Office Excel va phan tich
bang phan mém thong ké SPSS qua phép thi
DUNCAN.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thu thap va phan 1ap xa khuin

Téng cong phan lap duoc 185 chiing xa khuan:
75 ching tai tinh An Giang, 40 chiing tai tinh Pong
Thap va 70 ching tai thanh ph6 Can Tho. Su phan
b6 cac ching xa khuén theo dia diém thu mau va
phan lap duoc trinh bay ¢ bang 1.

Bang 1. Dia diém va s6 lwong cac ching xa khuén phan lap

STT Dia diém thu mau xa khuan S6 mau dat SAO cAhfmg
phan lap duoc

1 | Thi tran Cho M6i, huyén Cho Méi, tinh An Giang 15 45
2 Xa Phu Xuan, huyén Pha Tén, tinh An Giang 8 30
3 | XaTan Long, huyén Thanh Binh, tinh Dong Thap 10 40
4 | Xa Thoi Thanh, huyen Thoi Lai, thanh phé Can Tho 12 40
5 | Phuong Théi Hoa, quan O Mén, thanh phé Can Tho 7 30

Téng cong 52 185

Trén moi truong nudi cay (moi truomg MS), hinh
thai cac chung xa khudn phan lap duoc rat da dang vé
mau sic khun ty co chat, mau sac khuén ty khi sinh,
sic t6 khuéch tan trén moi truong ciing nhu hinh
dang khuin lac. Nhin chung, c4ac chiing xa khuin
phat trién kha cham, khoang 2 - 4 ngay tiy theo
ching xa khuan. Bé mat khuén lac kho rao, khong
nhan béng nhu vi khuén, hinh dang da s6 tron, mot

3.2. Kha ning d6i khang ctia cac ching xa khuin
d6i voi ndm Fusarium oxysporum gy bénh héo vang
trén cdy dau nanh rau trong diéu kién phong thi
nghiém

Kha ning do6i khang v6i nam Fusarium
oxysporum cta cac chiing xa khuin duoc danh gia
thong qua chi titu BKVVK (Bang 2) va HSDK (Bang
3).
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s6 chiing tao thanh vong déng tam. Mau sic da dang
nhu: Trang, x4m, nau... Cac chiing xa khudn cé kha
nang khuéch tan sic to trén moi truong (Hinh 1).
Ngoai ra, cac hé soi ctia xa khuén c6 kha nang an sau
vao moi truong. Cac dac diém quan sat trén tuong tu
voi mo ta vé xa khudn trong két qua nghién cttu cta
Nguyén Lan Ding va cs (2002) [8]; Naidenova va
Vladimirova (2002) [9].

3.2.1. BKVVK

Két qua phan lap duoc 185 chiing xa khuin tir
dat ruong trong dau nanh rau & mot sé tinh, thanh &
DBSCL. Bang phuong phap danh gia nhanh kha
nang doi khang ctia 185 ching xa khudn phan lap véi
nam Fusarium oxysporum gay bénh héo vang trén
dau nanh rau, da chon duoc 26 ching xa khuan thuc
str c6 kha nang doi khang, tir do tiép tuc danh gia kha
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nang doi khang nam Fusarium oxysporum trong diéu
kién phong thi nghiém véi 5 1an 1ap lai. Két qua danh
gia kha nang doi khang thong qua BKVVK va HSDK
ctia cac ching xa khuén thi nghiém duoc trinh bay &
bang 2 va 3.

Két qua & bang 2 cho thay, & thoi diém 3 ngay
sau khi b6 tri thi nghiém (NSBT), ching xa khuin
CM-AG27 thé hién kha niang d6i khang manh voi
BKVVK la 17,75 mm, tuy khong khac biét véi 4
ching xa khuian: PT-AG9 (17,50 mm), PT-AG16
(17,50 mm), CM-AG33 (17,25 mm), OM-CT12 (15,75
mm), nhung 16n hon va khac biét c6 y nghia thong ke
so voi cac nghiém thirc ching xa khudn thi nghiém
con lai. O thoi diém 5 NSBT, chiing xa khuidn CM-
AG33 c¢6 BKVVK cao la 16,50 mm, khong khac biét
voi 3 ching xa khuan: PT-AG16 (16,25 mm), PT-AG9
(16,25 mm), CM-AG27 (16,00 mm), nhung cao hon
va khac biét co y nghia thong ké so voi cac nghiém
thuc thi nghiém con lai. Dén thoi diém 7 NSBT, 4
ching xa khuin: PT-AG16, PT-AG9, CM-AG33, CM-
AG27 c6 BKVVK cao, lan luot 1a 14,75 mm; 14,75
mm; 14,50 mm; 14,00 mm, tuy khong khac biét y
nghia thong ké voi nhau nhung cao hon va khac biét
y nghia théng ké so v6i cac ching xa khudn thi
nghiém con lai. O thoi diém 9 NSBT, kha niang d6i

khang cta cac chiing xa khuin c6 xu huéng giam,
tuy nhién 4 ching xa khuan: CM-AG33, PT-AG9, CM-
AG27, PT-AG16 van thé hién kha niang doi khang cao
voi BKVVK, lan luot 1a 14,25 mm; 14,25 mm; 14,00
mm; 13,50 mm, cao hon va khac biét y nghia thong
ké so voi cac chung xa khuédn thi nghiém con lai

(Hinh 2).

Nhin chung, kha niang doi khang ctia cac ching
xa khuin v6i ndm Fusarium oxysporum c6 kKhuynh
huong giam dan theo thoi gian. Theo Pham Van Kim
(2006) [10], xa khudn va nam bénh phat trién trén
cung mot dia petri nén cé su canh tranh vé dinh
dudng trong qua trinh phat trién ctia ndm bénh ciing
nhu xa khuan. Nhitng ching xa khudn c6 kha nang
doi khang yéu sé bi ndm Fusarium oxysporum phéat
trién manh hon, bao phu lén trén khuén lac cua xa
khuén va song song d6 c6 nhitng chiing xa khuén co
kha nang dé6i khang manh thi soi nim hau nhu bi
chin dung khong phat trién thém nhiéu. Mot so két
qua nghién cttu ciing cho rang, xa khuan c6 kha niang
tc ché su phat trién ctia ndm Fusarium solani gy
bénh vang 14 théi ré trén cay tiéu [11], xa khuin co
kha nang d6i khang voi ndm Fusarium oxysporum
gay bénh héo ri hai cay khoai lang [12].

Bang 2. BKVVK ctia cac chiing xa khuén d6i voi ndm Fusarium oxysporum gy bénh héo vang trén cay dau

nanh rau trong diéu kién phong thi nghiém

. BKVVK (mm) qua céac thoi diém khéo sat
Xa khuan
3 NSBT 5NSBT 7 NSBT 9NSBT
CM-AG4 15,25 cdef 14,25 bed 12,00 be 10,50 cd
CM-AG7 14,50 def 12,50 defg 9,75 cdefg 9,00 cde
CM-AG11 14,75 def 13,75 de 10,75 cdef 9,25 cde
CM-AG20 14,75 def 13,75 de 11,75 bc 11,25 be
CM-AG27 17,75 a 16,00 abc 14,00 ab 14,00 a
CM-AG33 17,25 abc 16,50 a 14,50 a 14,25 a
CM-AG36 13,50 def 10,25h 8,00 g 7,00 ef
CM-AG39 15,00 def 14,00 cde 12,00 be 10,25 cd
CM-AG44 14,25 def 13,00 def 11,00 cde 10,00 cde
PT-AG2 14,75 def 13,50 de 9,75 cdefg 8,75 cdef
PT-AG4 15,25 cdef 13,75 de 11,75 bc 11,00 be
PT-AGY 17,50 ab 16,25 ab 14,75a 14,25 a
PT-AG16 17,50 ab 16,25 ab 14,75a 13,50 ab
PT-AG23 14,00 def 13,00 def 10,50 cdefg 9,00 cde
TB-DT1 15,50 bede 13,50 de 10,50 cdefg 9,50 cde
TB-DT5 15,25 cdef 13,50 de 10,00 cdefg 8,25 cdef
TB-DT21 13,25 ef 12,25 defgh 9,75 cdefg 8,50 cdef
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TB-DT22 13,00 f 10,75 gh 8,25 fg 7,75 def
TL-CT8 15,25 cdef 12,75 defg 8,50 efg 6,00 f
TL-CT13 13,75 def 11,00 fgh 8,75 defg 7,00 ef
TL-CT22 15,25 cdef 14,25 bed 12,00 be 11,00 be
TL-CT37 15,00 def 13,50 de 11,00 cde 9,50 cde
TL-CT38 15,50 bede 14,25 bed 11,25 cd 10,00 cde
OM-CT12 15,75 abcd 14,25 bed 11,25 cd 9,50 cde
OM-CT17 15,25 cdef 13,50 de 11,50 be 10,25 cd
OM-CT30 14,25 def 11,75 efgh 9,75 cdefg 9,00 cde
Mlj,cynghia * % * % * % * %
CV %) 6,7 7,73 11,06 13,52

Ghi chu: Cic gid tri ¢ cung mot cot duoc theo sau boi cung mot hodc nhiéu chir cdi giong nhau thi khong
khac biét ¢ muic y nghia 1% qua phép thir Duncan. **: Khac biét o muc y nghia 1% BKVVK: B4n kinh vong vo

khuan. NSBT: Ngdy sau bo tri thi nghiém.
3.2.2. HSPK

HSPK cta cac chiing xa khuidn d6i v6i nam
Fusarium oxysporum duoc thé hién & bang 2. O thoi
diém 3 NSBT, chiing PT-AG16 thé hién kha nang doi
khang cao nhat voi HSPK 1a 49,57%, tuy khong biét
voi 3 ching xa khuan: CM-AG33 (47,74%), PT-AG9
(47,50%), CM-AG27 (46,96%) nhung cao hon va khac
biét y nghia thong keé so véi cac ching xa khuén thi
nghiém con lai. Tai thoi diém 5 NSBT, 4 chiung xa
khuan: PT-AG9, CM-AG27, CM-AG33, PT-AG16 c6
HSDK cao tuong duong véi nhau, véi HSPK lan luot
la 64,37%; 65,30%; 62,72%; 63,46%, nhung cao hon va
khac biét y nghia thong ké so véi cac ching xa khuén
con lai. Sang thoi diém 7 NSBT, chiing xa khu4n PT-
AGY9 c6 HSDK cao 1a 73,92%, tuy khong biét voi 3

ching xa khuidn: CM-AG27 (68,01%), PT-AG16
(66,68%), CM-AG33 (67,47%) nhung cao hon va khac
biét y nghia thong ke so véi cac chiing xa khuén con lai.
O thoi diém 9 NSBT, 4 chiing xa khuin: PT-AG9, CM-
AG27, PT-AG16, CM-AG33 tiép tuc thé hién kha nang
doi khang cao voi HSDK, lan luot 1a 76,39%; 71,99%;
68,36%; 68,33%, lon hon va khac biét y nghia thong ké so
voi cac chiing xa khuén thi nghiém con lai.

Nhin chung, qua két qua & bang 2 va 3 cho thay,
4 ching: PT-AG9, CM-AG27, PT-AG16, CM-AG33 thé
hién kha niang doi khang cao voi ndm Fusarium
oxysporum giy bénh héo vang trén ciy dau nanh
rau, voi BKVVK cao (Bang 2), HSDK cao (Bang 3) va
kéo dai dén thoi diém 9 NSBT. Do d6, 4 ching xa
khuén nay duoc st dung cho thi nghiém tiép theo.

Béang 3. HSDK ctia cac chiing xa khudn d6i voi ndm Fusarium oxysporum gay bénh héo vang trén dau nanh
rau & céc thoi diém khao sat

B HSDK (%) ¢ cac thoi diém
Xa khuan
3 NSBT 5NSBT 7 NSBT 9NSBT
CM-AG4 20,73 ¢ 41,76 ¢ 55,49 cd 55,18 bc
CM-AG7 20,45 ¢ 40,83 ¢ 46,97 cdef 53,80 bc
CM-AG11 32,23 be 44,20 ¢ 47,47 cdef 47,87 bed
CM-AG20 27,58 ¢ 4292 ¢ 59,05 bc 57,90 b
CM-AG27 46,96 ab 65,30 a 68,01 ab 71,99 a
CM-AG33 47,74 ab 62,72 ab 67,47 ab 68,33 a
CM-AG36 31,34 be 48,33 be 48,25 cdef 47,72 bed
CM-AG39 28,40 ¢ 45,10 ¢ 47,50 cdef 50,04 bed
CM-AG44 28,15¢ 41,70 ¢ 42,33 ef 47,00 cd
PT-AG2 29,10 ¢ 46,70 ¢ 52,77 cde 52,09 bed
PT-AG4 25,80 ¢ 46,88 ¢ 43,32 def 45,95 cd
PT-AG9 47,50 ab 64,37 a 73,92 a 76,39 a
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Ghi chu: Céc so trong cung mot cot theo sau boi mot hodc nhiéu chir cdi giong thi khong khdc biét qua
phép kiém dinh Ducan. **: Khéc biét ¢ muc y nghia 1% HSDK: Hiéu suat doi khang. NSBT: Ngay sau bo tri
thi nghiém.

PT-AG16 49,57 a 63,46 ab 66,68 ab 68,86 a
PT-AG23 32,11 be 43,01 c 48,87 cdef 48,07 bed
TB-DT1 22,82 ¢ 35,05 ¢ 49,33 cde 54,42 bc
TB-DT5 26,70 ¢ 4231 c 48,50 cdef 50,93 bed
TB-DT21 15,28 ¢ 31,87 ¢ 36,52 f 42,11d
TB-DT22 25,63 ¢ 39,08 ¢ 45,50 def 51,33 bed
TL-CT8 31,29 be 46,11 c 46,79 cdef 50,41 bed
TL-CT13 23,89 ¢ 38,26 ¢ 47,49 cdef 52,40 bed
TL-CT22 31,96 bc 41,49 c 48,61 cdef 47,53 bed
TL-CT37 23,68 ¢ 38,05 ¢ 47,28 cdef 51,13 bed
TL-CT38 19,51 ¢ 35,04 ¢ 49,39 cde 53,64 bc
OM-CT12 23,86 ¢ 43,69 ¢ 43,14 def 53,35 bc
OM-CT17 23,36 ¢ 41,14 c 43,40 def 53,46 bc
OM-CT30 27,27 ¢ 43,10 ¢ 53,85 cde 57,98 b
Mt y nghia *% *% *% *%
CV (%) 28,09 17,49 10,96 8,76

Hinh 2. Kha niang ddi khang ctia mot s6 ching xa khuén ddi v6i ndm Fusarium oxysporum & thoi diém 9 ngay
sau khi b tri thi nghiém

3.3. Kha niing tiét enzyme p-glucanase phan giai
B-glucan ctia cac chiing xa khuén c6 trién vong

Kha nang phan giai p-glucan ctia cac chiing xa
khuédn duoc trinh bay & bang 4. Két qua ghi nhan, ca
5 chiing xa khudn déu c6 kha ning tiét enzyme pB-
glucanase phan giai B-glucan. Vao thoi diém 10 ngay
sau khi cdy (NSKC), cac chung xa khudn déu cho
thay kha nang phan giai p-glucan véi ban kinh vong
phan giai dao dong tir 1,00 - 1,13 mm va chua c6 khac
biet thong ke gitta cac ching xa khuén vo6i nhau. Dén

thoi diém 12 NSKC, ban kinh vong phan giai cta 5
ching xa khudn déu tang, trong d6 ching xa khuin
PT-AG16 c6 kha nang phan giai p-glucan cao, véi ban
kinh vong phan giai la 7,88 mm, cao hon va khac biét
y nghia thong ké so v6i 3 chiing xa khuén thi nghiém
con lai. O thoi diém 14 NSKC, ching xa khuén PT-
AG16 c6 ban kinh vong phan giai cao nhat 1a 12,88
mm, cao hon va khac biét y nghia thong ké so voi cac
ching con lai (Hinh 3).
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Bang 4. Ban kinh vong phan giai p-glucan & cac thoi diém 10, 12, 14 NSBT
clia c4c chiing xa khuén c6 trién vong

Ban kinh vong phan giai (mm) B-glucan
Xa khuan qua cac thoi diém khao sat
10 NSKC 12 NSKC 14NSKC
PT-AG16 1,13 7,88 a 12,88 a
CM-AG33 1,13 6,38 b 10,75b
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PT-AG9 1,00 513b 9,75b
CM-AG27 1,00 538 b 10,63 b
Mtic y nghia ns ** *x
CV (%) 16,57 10,69 7,82

Ghi chu: Cic so trong cung mot cot duoc theo sau boi 1 hodc nhiéu chir cdi giong nhau thi khong khdc
biét qua phép kiém dinh Duncan. **: Khac biét & muic y nghia 1% NSKC: Ngdy sau khi cdy. ns: Khic biét

khong co y nghia thong ké.

3.4. Kha ning tiét enzyme chitinase phan giai
chitin ctia cac ching xa khuén c6 trién vong

Kha nang phan giai chitin ctia cac ching xa
khudn c6 trién vong duoc danh gia thong qua ban
kinh vong phan giai chitin qua cac thoi diém 3, 5, 7
ngay sau khi cdy (NSKC) va duoc trinh bay & bang 5.

O thoi diém 3 NSKC, tit ca cac chiing xa khuin
déu cho thay kha nang phan giai chitin voi ban kinh
vong phan giai dao dong tix 5,63 - 5,75 mm va chua c6
khac biét thong ke giita cac chiung xa khudn voi
nhau. Vao thoi diém 5 NSKC, tat ca ching xa khuin
déu co6 ban kinh vong phan gidi tang. Trong do,

»

”'\.\\__PT-Am 6 CM-AG2E

Hinh 3. Kha ning phan gidi p-glucan & thoi diém 14 ngay sau khi cdy clia cac chiing xa khuén c6 trién vong

chiing xa khudn PT-AG16 c6 ban kinh vong phan giai
la 21,00 mm, tuy khong khac biét voi chiing CM-
AG33 ¢6 ban kinh vong phan giai 1a 20,50 mm nhung
c6 khac biét y nghia thong ke voi cac ching con lai.
bén thoi diém 7 NSKC, ban kinh vong phan giai cua
5 chting xa khuén tiép tuc tang, dao dong tir 20,50 —
26,50 mm. Trong d6, ching PT-AG16 c6 ban kinh
vong phan gidi cao nhat 1a 26,50 mm va khac biét
nhung khong y nghia thong ké so v6i ching CM-
AG33 c6 ban kinh vong phan giai 1a 26,25 mm, nhung
cao hon va khac biét y nghia so v6i cac chiing con lai
(Hinh 4).

Bang 5. Ban kinh vong phan giai chitin & cac thoi diém 3, 5, 7 NSKC
ctia cac chiing xa khuén c6 trién vong

) Ban kinh vong phan giai (mm) chitin qua cac thoi diém khao sat
Xa khuan
3 NSKC 5 NSKC 7 NSKC
PT-AG16 5,75 21,00 a 26,50 a
CM-AG33 5,75 20,50 a 26,25a
PT-AG9 5,63 19,00 b 21,25Db
CM-AG27 5,63 18,75b 20,50 b
Mtic y nghia ns *x *x
CV (%) 9,32 9,19 9,74

Ghi chu: Céc so trong cung mot cot duoc theo sau bor 1 hodc nhiéu chir cdi giong nhau thi khong khac
biét qua phép kiém dinh Duncan. **: Khac biét & muic y nghia 1% NSKC: Ngdy sau khi cdy. ns: Khic biét

khong co y nghia thong ké.
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Hinh 4. Kha ning phan gidi chitin & thoi diém 7 NSKC

clia cac chiing xa khuén c6 trién vong
khuan duoc tuyén chon: PT-AGY9, CM-AG27, PT-
AG16, CM-AG33 luén thé hién kha nang doi khang
cao voi nam Fusarium oxysporum dén thoi diém 9
NSBT.

3.5. Thao luan

Kha nang doi khang cta cac ching xa khuén thi
nghiém c6 thé c6 lien quan dén viéc cac chung nay
tiét ra mot so chat c6 kha nang tc ché su ting truéng
clla soi nam, chang han nhu enzyme chitinase,
glucanase... Xa khuan thuoc chi Streptomyces c6 kha
nang doi khang cao véi ndm gay hai cay trong do
chung tiét ra cac enzyme nhu: Cellulase, chitinase va
glucanase [13, 14]) lam phan huy vach té€ bao ndm
bénh. Theo Nagpure va cs (2014) [15], ching xa
khuan Streptomyces sp. MT7 c6 kha nang kiém soat
mam bénh gay hai cay trong do tiét ra enzyme
chitinase. Theo Nguyén Van Tap (2022) [12], cac
ching xa khuén c6 kha nang doi khang cao véi nim
Fusarium oxysporum gay bénh héo ri hai cay khoai
lang do chung c6 kha nang tiét ra enzyme chitinase
va B-glucanase.

Trong nghién ctru nay, 4 ching xa khuian (PT-
AG9, CM-AG27, PT-AG16, CM-AG33) phan lap tir dat
trong dau nanh rau thé hién kha niang doi khang cao
vOi nam Fusarium oxysporum gay bénh héo vang
trén dau nanh rau. Két qua tir thi nghiém enzyme cho
thdy, cad 4 ching déu c6 kha nang tiét enzyme
chitinase va p-glucanase, thé hién qua ban kinh vong
phan giai trén moi truong chtra chitin va p-glucan
(Bang 3 va 4). biéu nay cho thay, moi lien he chat
ché gitta kha ning tiét enzyme va hiéu qua doi
khang, 1a co s& khoa hoc cho viéc nghién cttu phat
trién cac san phdm sinh hoc c6 nguén goc tir cac
ching xa khuin nay trong quan ly bénh héo vang
trén dau nanh rau noi riéng va bénh hai cay trong noi
chung.

4. KET LUAN VA BE XUAT

Phan 1ap duoc 185 chiing xa khuén tir dat trong
dau nanh rau tir 52 mau dat, trong d6 4 ching xa
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Ca 4 chung xa khuan c6 trién vong déu co kha
nang tiét enzyme phan giai p-glucan va chitin, trong
d6 2 chang PT-AG16 va CM-AG33 c6 kha nang phan
giai cao nhat.

bé xuat danh gia hiéu qua phong tri bénh héo
vang trén dau nanh rau cta 2 chiing xa khuian PT-
AG16 va CM-AG33 ¢ diéu kién nha luoi.
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ISOLATION AND EVALUATION OF ANTIBACTERIAL ACTIVITY
OF ACTINOMYCES ISOLATES ON Fusarium oxysporum CAUSING YELLOW WILT DISEASE ON
VEGETABLE SOYBEAN
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Abstract

This study aimed to examine the antagonistic ability of actinomycetes against Fusarium oxysporum, which
causes yellow wilt disease on soybean. Among 26 isolates tested, four isolates (PT-AG9, CM-AG27, PT-AG16,
CM-AG33) showed strong inhibition with inhibition zones ranging from 13.50 mm to 14.25 mm and
antagonistic efficacy from 68.33% to 76.39% after 9 days. These isolates also produced p-glucanase and chitinase
enzymes. PT-AG16 had the highest pB-glucanase activity with a lysis halo of 12.88 mm at 14 days, while PT-AG16
and CM-AG33 showed the strongest chitinolytic activity with halo diameters of 26.50 mm and 26.25 mm at 7

days.

Keywords: Actinomycetes, f-glucan, chitin, yellow wilt disease on soybean, Fusarium oxysporum.
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DINH DANH VA DANH GIA KHA NANG
SAN SINH ENZYME, DI KHANG CUA Bacillus sp.
VO1 Phytophthora palmivora GAY BENH NUT THAN
Xi MU MIT TAI HUYEN CHO MOI1, TiNH AN GIANG
Nguyén Phi Diing" ", Van Vién Lirong?, Nguyén Thi Thai Son?,
Pham Thi Bé Thi?, Phan Quy Qua?, Liru Vinh Tri3, Nguyén Truong Hong Cong*
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Truong Pai hoc An Giang, Pai hoc Qudc gia thanh phé Ho Chi Minh

TOM TAT

" Email: npdung @agu.edu.vn

Nhitng nim gan day, bénh xi mt than do Phytophthora spp. gy ra da tré thanh méi de doa 16n ddi véi san xuat
mit. Trong nghién cttu nay, tir 12 mau dat duoc thu thap tai cac vuon mit & huyén Cho Moi, tinh An Giang da
tién hanh phan 1ap, dinh danh va danh gia kha ning tiét enzyme phan gidi cta vi khudn Bacillus sp. c6 kha
nang doi khang v6i Phytophthora palmivora gay bénh nit than xi mu mit trong diéu kién in vitro. Két qua da
phan lap duoc 4 dong vi khudn (CM1, CM2, CM3 va CM4) c6 dac diém hinh thai (khuén lac tron, mau trang
dén trang duc, bé mat kho nhin, nho cao, ria dang rang cua), sinh héa dic trung cta Bacillus sp., déu 1a vi
khu4n Gram duong, phan tng catalase duong tinh (st bot), am tinh voi KOH 3% (khong tao nhét) va cé kha
nang doi khang véi ndm gay bénh. Trong do, chiing duoc dinh danh 1a Bacillus velezensis CM1 cho hiéu qua
d6i khang cao nhat (16,2 - 67,0%), dong thoi tiét enzyme cellulase (31,2 - 60,0 mm), p-glucanase (37,7 - 63,7 mm)
va protease (42,9 - 62,0 mm) manh nhat tit 3 - 9 ngay sau cay. Ching Bacillus velezensis CM1 duoc danh gia 1a
tac nhan sinh hoc tiém niang trong quan ly bénh xi mt mit.

T khoa: Bénh nut than xi mu mit, Bacillus velezensis CM1, cellulase, f-glucanase, protease.

1. BAT VAN BE

Mit (Arfocarpus heterophyllus) 1a cay da dung
quan trong & vung nhiét déi va can nhiét doi, dac biét
tai Nam A va Pong Nam A. O Viet Nam, mit duoc
trong rong rai nho gia tri dinh duong cao, kha ning
ting thu nhap va tiém nang kinh té 16n, gép phan
quan trong vao sinh ké cta nguoi dan [1]. Trong
nhimg nam gan day, bénh nut than xi ma do nam
Phytophthora palmivora giy ra la loai ky sinh cay
trong nhiét d6i nguy hiém va phan bé rong rai trén
thé gioi, dong thoi 1a moi de doa nghiém trong véi
cay trong néu khong duoc phat hién va xt ly kip thoi
[2]. Viéc phong trir dich hai chd yéu dua vao thudc
hoa hoc nhung gay khang thudc, 6 nhiém moi
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truong... D€ huong dén nong nghiép bén vimg, cac
bién phap sinh hoc, dac biét 1a stt dung vi sinh vat doi
khang, dang duoc nghién cttu va tng dung rong rai
do co6 kha nang tiét khang sinh, enzyme ngoai bao,
canh tranh hoac ky sinh mam beénh [3]. Trong do, vi
khuan doi khang viung ré, dac biét 1a chi Bacillus, ndi
bat nho kha nang kich thich sinh trudng, san sinh
hop chat sinh hoc va ttc ché mam bénh trén nhiéu
cay trong [4]. Céc loai phé bién nhu: B. subtilis, B.
amyloliquefaciens, B. velezensis, B. pasteurii, B.
pumilus, B. mycoides, B. sphaericus con c6 kha nang
kich khang, gitp giam thiéu bénh hai [5]. Mot s6
khang sinh do B. subtilis, B. lentus, B. circulans san
sinh nhu: Polymycin, difficidin, subtilin, kanosamine,
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mycobacillin cho thdy, tiém ning ting dung cao [6,
7]. Vi vay, nghién ctru nay duoc thuc hién nham
huong dén tng dung ché phidm sinh hoc déi khang
nam gay bénh trén mit, gop phan thay thé dan thudc
béo vé thuc vat.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Chuén bi ngudn vat liéu nghién ctru

Nguén nam Phytophthora palmivora gay bénh
nut than xi ma mit da deoc nghién cttu chi tiét vé dac
diém sinh hoc, dinh danh ké thura tir két qua cua
Phan Quy Qua (2024) [8]. Cac dong vi khuan
Bacillus sp. CM1, CM2, CM3 va CM4 duoc phan lap
trén dat trong mit & huyén Cho Moi, tinh An Giang
theo phuong phap trai dia petri & cac ndong do da pha
loang trén moi truong Luria Bertani (LB) - agar, mo
ta theo dinh danh ctia Logan va De Vos (2009) [9],
Lawrence (2012) [10] va Abdulkadir va Waliyu (2012)
[11]; l1am thuan va luu gitt giong trén moi truong LB.
Cac nguon vat lieu nay duoc cung cap va leu gitr tai
phong thi nghiém bénh cay, Khoa Nong nghiép - Tai
nguyén thién nhién, Truong Pai hoc An Giang, Dai
hoc Qudc gia thanh phé H6 Chi Minh.

2.2. Kha ning d6i khang cuia cac dong vi khudn
voi ndm gay bénh

Bon dong vi khuan Bacillus sp. (CM1, CM2,
CM3 va CM4) duwoc nudi 72 gio trén moi truong LB
c6 b6 sung 10% huyén phu vi khudn (10° cfu/ml), lac
200 vong/phut. Dich nuéi duwoc ly tdm (10.000
vong/phut, 10 phat) dé thu dich chiét tho vi khuan.
N4am gay bénh duoc nudi trén moi truong MPA, diéu
chinh mat do nam vé 10® cfu/ml. Thi nghiém doi
khang thuc hién bang cach nho 100 ml ndm lén dia
petri, them 100 ul dich chiét tho vi khuan vao giéng
thach (0,5 cm), 1 30°C trong 24 gio. Hiéu suat doi
khang (HSPK) tinh theo cong thic ctia Han va cs
(2015) [12]: H = [(R-r)/R] x 100, trong d6: H 1a hiéu
suat doi khang cta vi khudn; R 1a ban kinh khuén lac
nam & phia do6i dién vi tri dat khoanh vi khuén, r 1a
ban kinh khuén lac ndm & phia dat khoanh vi khuén,
danh gia tai cac thoi diém 2, 4, 6, 8, 10 ngay. Thi
nghiém duoc bé tri hoan toan ngau nhién, 5 lan lip
lai, 3 dia/chung, xtt ly s6 liéu bang Excel va SAS.

2.3. Dinh danh dong vi khuidn d6i khang bang
bién phap sinh hoc phan tir

Dong vi khuin d6i khang tot nhat duoc chon va
gt dinh danh tai Cong ty TNHH DNA Sequencing,
Céan Tho: Vung 16S rDNA duoc khuéch dai bang
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PCR tir ADN tdng s6 duoc tach chiét bing phuong
phap ctia Heiko Packeiser va cs (2013) [13] voi cap
moi 27F (5-AGAGTTTGATCMTGGCTCAG- 3) va
1492R (5-TACGGYTACCTTGTTACGACTT-3). Trinh
tu nucleotide ctia chiing duoc so sanh véi cac trinh tu
da c6 tréen Genbank, st dung cong cu BLAST trong
NCBI va cay pha hé dwgc phan tich tt cac mo6 hinh
trich xuat ttr phan mém Mega 11.

2.4. Danh gi4 kha ning san sinh enzyme d6i
khang cta Bacillus sp.

241 Khdo siat khd nang phan gidii Catalase,
phan ing KOH, nhuom Gram: Quan sat vi khuan voi
dung dich H,O, (3%) 1én lame cho phan tng duong
tinh voi catalase sé c6 hién tuong sui bot khi va
nguoc lai [14]. Khao sat do dinh ctia vi khuén voi giot
KOH 3% lén lam kinh, néu thdy c6 do dinh 1a vi
khuin Gram am, khong co do két dinh 1a vi khudn
Gram duong [15]. Do thuan va hinh thai cta cac
chtng vi khudn duoc quan sat bang tiéu ban nhuéom
Gram theo phuong phap Lawrence (2012) [16].

24.2 Khdo sdt kha nang tiét enzyme cellulase
(CMC): Thi nghiém duoc bo tri hoan toan ngau
nhién voi 4 1an 1ap lai, méi nghiém thic 12 mot dong
vi khudn. Theo phuong phéap Ertugrul va cs (2007)
[17], vi khu&n Bacillus sp. duoc nudi 6 ngay trén moi
truong LB, diéu chinh mat s6 vé 10° cfu/mL. Gidy
tham (5 mm) tdm vi khuan duoc cdy 3 diém trén moi
truong CMC agar. Puong kinh vong phan giai
cellulose duoc do vao ngay 3, 5, 7 va 9 bang thudc
nhuém lugol 1%, v6i vong phan giai la viung khong
bat mau.

243 Khio sdat khid nang tiét enzyme f-
glucanase: Thi nghiém dugc bo tri hoan toan ngiu
nhién voi 4 1an 1ap lai, méi nghiém thic 12 mot dong
vi khuin. Theo phuwong phap cta Renwich va cs
(1991) [18], vi khudn Bacillus sp. duoc nuodi 6 ngay
tréen moi truong LB, diéu chinh mat s6 vé 10°
cfu/mL. Gidy thim (5 mm) t4m vi khu4n duoc cdy 3
diém trén moi truong chira p-glucan. Puong kinh
vong phan gidi p-glucan (viing trong suot) duoc do
vao ngay 3, 5, 7 va 9 bang thudc thir Lugol 1%.

2.4.4. Khido sat khd nang tiét enzyme phan gidi
protease: Thi nghiém duoc bo tri hoan toan ngiu
nhién voi 5 1an 1ap lai, méi nghiém thic 12 mot dong
vi khuén, gom 3 dia petri/nghiém thic. Theo phuong
phap ctia Mitra va Chakrabartty (2005) [19], vi khuin
Bacillus sp. dugc nuodi 6 ngay trén moi truong LB,
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diéu chinh mat s6 vé 10° cfu/mL. Gidy thim (5 mm)
tdm vi khudn duoc cdy 3 diém trén moi treong chia
casein. Hoat tinh protease duoc x4c dinh bang cach
trang TCA 10% trong 30 gidy. Vong phan giai protein
(viing khong bat mau véi TCA) duoc do vao ngay 3,
5, 7vao.

24.5. Xur If so' liéu: S6 liéu duoc phan tich bing
SAS, stt dung ANOVA va kiém dinh Duncan & muc y
nghia 5% dé so sanh trung binh cac nghiém thuc.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap va dinh danh hinh thai dong vi
khuén d6i khang

Hinh 1. Khudn lac cta cac dong vi khudn c6 kha niang ddi khang véi Phytophthora sp.

Cac mau dat (12 mau) thu thap vuon mit tai
huyén Chg Méi, tinh An Giang, da phan lap duoc 4
dong vi khudn Bacillus spp. (CM1, CM2, CM3 va
CM4). Hinh thai khuén lac x4c dinh dudi kinh hién vi
quang hoc theo mé ta dinh danh cia Vaseeharan va
Ramasamy (2003) [20]; Logan va De Vos (2009) [9]
déu mang dic trung cta vi khuan Bacillus trén moi
truong LB véi khudn lac tron, mau trang dén trang
duc, bé mat kho nhan, nho cao, ria dang riang cua
hodc chia thuy. Té bao hinh que, hai dau tron, bat
mau Gram duong, sap xép don 1é hoac thanh chubi

2

ngan. Tat ca déu phan tmg catalase duong tinh (sti
bot) va am tinh v6i KOH 3% (khong tao nhét), xac
dinh 12 vi khu4dn Gram duong (Hinh 1 va bang 1).

Véi cac dic trung vé hinh dang khuén lac, hinh
dang té bao, su bat mau va cac phan tng sinh hoa ctia
cac dong vi khu4n phan 1ap duoc hoan toan phu hop
voi mo ta vé dac diém hinh thai cta vi khuan Bacillus
trong nghién ctu cua D6 Trung Hai (2008) [21],
Madigan va cs (2018) [22] va Tran Kim Hanh (2024)
[23].

Bang 1. Dic diém hinh thai va sinh hoéa ctia cac dong vi khuin Bacillus spp.
Dong . bac diém khuan lac
vi Catalase KOH Gram H1nh Hinh Mau . o e Kich thuéc
. 3% thai P Ria Do noi .
khuan dang sac té bao (um)
3 Loi nhan
X 4 . | Réang e
CM1 + - + Que | Tron | Trang nga cua bong, tam 3,3-44
lom xudng
CM2 + Que | Tron | Trang sita H0’1 gon | Loi n han 3,5-4,1
- + séng bong
CM3 + - + Que | Tron | Trang kem Rcztrr;g Loi 3,3-4,2
CM4 + - + | Que | Tron | Trangduc | Gon | Loinhan 3,1-43
hoic kem séng bong
Ghi chu: co: +; khong co. - Gram duong: +
97

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025



KHOA HOC CONG NGHE

3.2. Kha ning d6i khang cua cic dong vi khuin
Bacillus spp. v6i Phytophthora sp. gay bénh & diéu
kién phong thi nghiém

Hiéu suat doi khang (HSPK) duoc dung dé danh
gia kha nang tic ché nam gay nut than xi ma mit cta
cac dong vi khuin phan lap. Thi nghiém déi khang
truc ti€p trén moi truong PDA cho thay, HSPK dao
dong tir 9,3 - 67,0% (Bang 2 va hinh 2) c6 su khac biét
thong ke 1% tir 2 - 10 ngay sau xit Iy (NSXL). Cu thé,
HSDK cua cac dong vi khuan bién dong theo thoi
gian va khac biét co y nghia thong ke 1%. O 2 NSXL,
CM1 dat HSDK cao nhat (16,2%), thap nhat 1a CM2

(9,3%). Tir 4 - 6 NSXL, HSDK tang 1én, trong ¢6 CM1
van cao nhat (48,7 - 67,0%), ti€ép theo la CM4 (40,9 -
61,1%), thap nhat van 1a CM2 va CM3 (25,8 - 53,1%).
Ké tir 8 - 10 NSXL, HSPK giam nhe nhung CM1 van
git mttc cao nhat (64,3 - 65,6%), trong khi CM2 va
CM3 thap nhat (48,2 - 50,0%), diéu nay thé hién qua
quan sat thdy, khuin ty ndm phat trién nhanh, 14n at
va lam suy yéu kha nang tcc ché ctia vi khuén, cé thé
do canh tranh dinh duéng giam dan. Tuy nhién, két
qua van cho thay, CM1 luon c6 kha nang do6i khang
cao nhat, con CM2 va CM3 thap nhat trong sudt qua
trinh theo doi.

Béang 2. Kha ning d6i khang cta cac dong vi khudn Bacillus spp. voi ndm Phytophthora
. , Hiéu suat doi khang (%) ctia cac dong vi khuin

Nehiem thie ™5 9XT T 4NSXL 6 NSXL SNSXL | 10NSXL
CM1 16,22 48,7% 67,02 65,6% 64,32
CM2 9,3¢ 25,8¢ 50,9¢ 50,0¢ 49,1¢
CM3 10,4° 31,9¢ 53,1¢ 50,0¢ 48,2¢
CM4 10,4° 40,9 61,2 61,1° 59,8

CV (%) 17,7 10,6 3,6 3,6 2,9
Ml’rc y nghi’a * % * % * % * % * %

Ghi chu: Céc so trong cung mot cot diroc theo sau boi mot hodc nhiéu chir cdi giong nhau thi khong khac
biét ¢ murc y nghia 1% qua phép kiém dinh Duncan. (**): khic biét & mutc y nghia 1%; NSXL Ia ngdy sau xut Iy.

Két qua cho thdy, dong vi khudn CM1 c6 hiéu
qua doi khang cao nhat tir 2 - 10 NSXL. Diéu nay phu
hop v6i nghién cttu cia Nguyén Thi Lién va cs (2023)
[24], trong d6 ching Bacillus siamensis (CT7) c6 kha
nang trc ché nam Phytophthora palmivora manh nhat
(36,5 - 59,7%). Tuong tu, Nguyén Thu Trang va cs
(2018) [25] cing da phan lap duoc nhiéu dong vi
khu4n noi sinh tir ré hé tiéu c6 kha nang sinh IAA,
siderophore, phan giai phosphate va d6i khang
Phytophthora capsici, n6i bat 1a Bacillus sonorensis

LD18. Pham Hong Hién va cs (2020) [26], cing da
ching minh hiéu qua cia Bacillus siamensis c6 kha
nang tc ché cao do6i vo6i nam Phytophthora
citrophthora 18PMS trong dat va trong ré cay cam
sau 45 ngay xt ly. Theo Quach Hong Thuy (2018)
[27], vi khudn Bacillus duoc chimg minh c6 kha niang
doi khang v6i nhiéu loai ndm nhu: Rhizoctonia,
Sclerotinia, Fusarium, Pythium, Phytopthora va mot
s6 vi khuin khac nho vao kha nang sinh ra cac chat
khang sinh.

Hinh 2. Hiéu qua ddi khang & thoi diém 6 NSXL (A: mit triedc clia dia petri; B: mat sau cta dia petri)
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3.2. Pinh danh dong vi khuin déi khang

Dong vi khudn CM1 ¢6 hiéu qua doi khang cao
nhat duoc luea chon dai dien dé dinh danh loai qua
giai trinh ty gen. Két qua kich thuoc ctia dong vi
khuan d6i khang CM1 (1.407 nucleotide), cac san
phiam duoc phan tich trinh tu va so sanh véi gen 16S
RNA ctia cac dong vi khudn khéc trén NCBI - Blast
cho thdy, dong vi khudn CM1 c6 do twong déng 99,64

- 99,79% (Hinh 3) v6i trinh tu gen cta 5 loai trong chi
Bacillus  (Bacillus  velezensis  strain  FZB42
(NR075005.2)), DBacillus amyloliquefaciens strain
NBRC15535 (NR041455.1), Bacillus velezensis strain
CBMB295 (NR116240.1), Bacillus amyloliquefaciens
MPA1034 (NR117946.1) va Bacillus amyloliquetaciens
strain NBRC15535 (NR112685.1).

—_—
0.00050

® CMl1

@® Bacillus velezensis strain FZB42 16S

 Bacillus velezensis strain CBMB205 16S

Bacillus amyloliquelaciens strain NBRC 15535 16S

Bacillus amyloliquefaciens strain MPA 1034 16S

Bacillus amyloliquefaciens strain BCRC 11601 16S

Hinh 3. Hinh 4nh dién di san phdm PCR va ciy pha hé cta loai vi khuin Bacillus velezensis

Do cac chung Bacillus velezensis, Bacillus
amyloliquefaciens co su twong dong rat cao vé mat di
truyén, vi vay két qua dinh danh xac dinh ching CM1
thuoc dong Bacillus sp. Theo Rabbee va cs (2019)
(28], Bacillus velezensis FZB42 san xuat bacilysin c6
kha nang lam tén hai soi ndm Phytophthora sojae
(gay bénh thoi ré & dau nanh), cho thay Bacillus sp.
la tac nhan sinh hoc tiém ning dé kiém soat mam
bénh trong dat. Do dong vi khuadn doi khang CM1 c6

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

quan hé chat véi ching Bacillus velezensis FZB42 voi
do tuong déng cao 99,79% nén duoc dat tén la
Bacillus velezensis CM1.

3.3. Khao sat mot s6 dic tinh cta cac dong vi
khudn Bacillus spp. d6i khang c6 trién vong

3.3.1. Khdo sat kha nang tiét enzyme phan gidi
cellulase

Kha nang tiét enzyme cellulase cta cac dong vi
khuidn duoc danh gia trén moi truong CMC qua
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duong kinh vong phan giai (PKVPG), khac biét cé y
nghia thong ké 1% tir 3 - 9 ngay sau khi cady (NSKC)
(Bang 3 va hinh 4). Chung CM1 (Bacillus velezensis
CM1) luén cho PKVPG 16n nhat (31,2 - 43,8 mm),
thé hién hoat tinh cellulase manh nhat ké tir thoi
diém 3 - 5 NSKC va thap nhat & CM2 v6i DPKVPG
(28,1 - 37,9 mm). Hai ching CM1 va CM4 co
DPKVPG tuong dwong nhau 53,8 - 54,1 mm & thoi

diém 7 NSKC cao nhat va khac biét v6i 2 chung
CM2 va CM3 v6i DKVPG ciing twong dwong nhau
51,2 - 52,1 mm, nhung dén 9 NSKC, DKVPG cua
CMS3 c6 gia tang 1én 59,3 mm va tuong duong voi 2
chiing CM1 va CM4 (59,7 - 60,0 mm) va thap nhat &
CM2 v6i DPKVPG dat 58,2 mm. Két qua phu hop voi
xu huong hiéu suat d6i khang truoc do.

Bang 3. Kha ning san sinh enzyme cellulase ctia cac dong vi khuin Bacillus spp.

_ ) DKVPG (mm) enzyme cellulase & cac ngay sau khi cay

Nghiém thtc
3 NSKC 5 NSKC 7NSKC 9 NSKC

CM1 31,22 43,8 54,12 60,0?

CM2 28,14 37,9¢ 51,2° 58,2"

CM3 29,6° 38,9 52,1° 59,32

CM4 30,5° 40,5 53,8 59,72

CV %) 1,5 4,4 24 1,9

Ml’rc 3', ngh‘i’a * % ** * % **

Ghi chu: Céc s6 trong cung mot cot diroc theo sau boi mot hodc nhiéu chir cdi giong nhau thi khong khac
biét ¢ muc y nghia 1% qua phép kiém dinh Duncan. (**): khdc biét & muic y nghia 1%; NSKC Ia ngdy sau khi

cdy; PKVPG I4 duong kinh vong phéan gidi.

Hinh 4. Két qua kha ning tiét enzyme cellulase ctia cac dong vi khudn & 3 NSKC
(a: Mat trén dia petri; b: Mat dudi dia petri)

Viéc so sanh kha nang tiét cellulase ctia dong vi
khudn CM1 cho thay, khong chi c6 hiéu suat doi
khang cao ma con phan giai cellulose manh nhat,
trong khi cac dong vi khuan con lai c6 hoat tinh yéu
hon va khong khac biét ro dic biet & thoi diém 3 - 5
NSKC. biéu nay cho thay, moi lién hé chat ché gitta
hoat tinh cellulase va hiéu qua déi khang. Két qua
phtt hop véi nghién ctru ctia Pham Thi Ai Niém va cs
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(2024) [29], trong d6 ching Bacillus sp. KL6 c6 hiéu
suat trc ché ndm Fusarium sp. cao nhat, dong thoi thé
hién hoat tinh enzyme manh, dic biét la protease,
cellulase va chitinase.

3.3.2. Khao sit kha nang tiét enzyme phan gidi -
glucanase

Twong tu enzyme cellulase, B-glucanase dong vai
tro quan trong trong co ché doi khang bang cach pha
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hity thanh té bao ndm va cung cap nguon cac-bon cho
vi khudn. Két qua khao sat cho thay, ca 3 dong vi
khuén déu tiét p-glucanase voi PKVPG tiang dan tir 3 -

7 ngay sau khi cdy va khac biét co y nghia thong ke
1% (Bang 4 va hinh 5).

Béang 4. Kha ning san sinh enzyme p-glucanase ciia cAc dong vi khuin Bacillus spp.

_ ) DKVPG (mm) enzyme p-glucanase & cac ngay sau khi cdy
Nghiém thic
3 NSKC 5NSKC 7NSKC
CM1 37,7° 50,82 63,7%
CM2 32,3¢ 46,01 53,24
CM3 31,7¢ 48,2¢ 56,2¢
CM4 34,2° 49,6 60,5"
CV (%) 1,7 1,8 1,2
Miic y nghia *x *x *x

Ghi chu: Céc so trong cung mot cot duroc theo sau boi mot hodc nhiéu chir cdi giong nhau thi khong khac
biét ¢ muic y nghia 1% qua phép kiém dinh Duncan. (**): khac biét ¢ muc y nghia 1% NSKC Ia ngay sau khi

cdy; PKVPG I duong kinh vong phan gidi.

2 e o

Hinh 5. Két qua kha ning tiét enzyme p-glucanase ciia cac dong vi khudn & 3 NSKC
(a: Mt trén dia petri; b: Mit duoi dia petri)

Dong vi khudn CM1 (Bacillus velezensis CM1)
c6 DPKVPG cao nhat (37,7 - 63,7 mm), vuot troi so voi
cac dong vi khuin con lai, ti€p dén dong vi khuin
CM4 c6 DKVPG dat tir 34,2 - 60,5 mm, tiép theo CM3
c6 DKVPG dat tir 31,7 - 56,2 mm va thap nhat & CM2
voi DPKVPG dat tir 32,3 - 53,2 mm. Két qua nay cho
thdy, dong vi khudn CM1 c6 kha ning tiét enzyme
manh va én dinh, phtt hop véi hiéu suat doi khang da
ghi nhan. Két qua ciing kha tuong dong voi nghién
ctru cia Nguyén Thi Thanh Huyén va cs (2024) [30]
cho thdy, hai chtng Bacillus sp. 4 va 41 c6 kha ning
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sinh B-glucanase va d6i khang hiéu qud véi nidm
Colletotrichum fructicola gay bénh than thu trén 6t.
Bacillus sp. 41 dat hoat tinh enzyme cao nhat (1,202
U/mL sau 12 gi®), vuot troi so voi Bacillus sp. 4
(0,854 U/mL sau 15 gio), voi hiéu qua kiém soat nim
dat 1an luot 57,39% va 50,73%. Cac loai Bacillus khac
nhu B. circulans, B. amyloliquefaciens va B. subtilis
ciing duoc chimg minh c6 kha nang kiém soat sinh
hoc ndm nho p-1,3-glucanase [31 - 33].

3.3.3. Khio sit khi nang tiét enzyme phin gidi
protease
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Bang 5. Kha nang san sinh enzyme protease cta cac dong vi khudn Bacillus spp.

DKVPG (mm) enzyme protease & cAc ngay sau cay
Nghiém thirc
3 NSKC 5 NSKC 7NSKC 9NSKC
CM1 42,9 53,8 62,0 bay dia
CM2 43,3 54,2 59,3 63,2
CM3 43,9 54,9 59,9 63,8
CM4 39,7 52,2 58,9¢ 62,7
CV (%) 4,1 2,6 3,5
Mtic y nghia *k *k *x

Ghi chu: Céc s6 trong cung mot cot diroc theo sau boi mot hodc nhiéu chir cdi giong nhau thi khong khac
biét ¢ mitc y nghia 1% qua phép kiém dinh Duncan. (**): Khac biét ¢ muc y nghia 1%; NSKC l4 ngdy sau khi

cdy; DKVPG la duong kinh vong phan gidi.

Hinh 6. Kha ning tiét enzyme protease ctia 4 dong vi khuin Bacillus spp. & 3 NSKC

Két qua & bang 5 va hinh 6 cho thiy, kha niang
tiét enzyme protease ctia 4 dong vi khuin Bacillus
sp. tai cac thoi diém 3 - 7 NSKC c¢6 su khac biét
thong ké & muic y nghia 1%, voi DPKVPG enzyme
dao dong tir 39,7 - 62,0 mm. Cu thé, ¢ giai doan 3 -
5 NSKC: Cac chuang CM1, CM2 va CM3 c6 DKVPG
cao hon (42,9 - 54,9 mm) so v6i CM4 (39,7 - 52,2
mm). O giai doan 7 NSKC: CM1 dat DPKVPG cao
nhat (62,0 mm), vuot troi so voi CM2 va CM3 (59,3
- 59,9 mm), trong khi CM4 th4p nhat (58,9 mm).
Dong vi khuan CM1 (Bacillus velezensis CM1) thé
hién toc do phat trién manh nhat dén 7 NSKC va
bao phu hoan toan dia moéi truong & ngay thi 9,
vuot troi so voi cac dong vi khudn khac. Nguoc lai,
CM4 tiét enzyme cham nhat. C4c vi sinh vat c6 kha
nang tiét cac enzyme ngoai bao dé han ché kha
nang gay bénh cta cac dong vi khuin gay bénh.
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Enzyme ngoai bao giup han ché vi khuian gay bénh
va hé tro tieu hoa, do do 1a tieu chi quan trong
trong chon loc probiotic. Két qua phu hop voi
nghién cttu ctia Lee va cs (2012) [34] va Altan
(2004) [35], trong d6 cac chung Bacillus sp. T4,
Bacillus sp. JSP1 va Bacillus licheniformis cing thé
hién hoat tinh protease.

4, KET LUAN VA KIEN NGHI
4.1. Két luan

Két qua da phan lap duoc 4 dong vi khudn: CM1,
CM2, CM3 va CM4 mang dac trung ctia Bacillus trén
moi truong LB: Té bao hinh que, bat Gram duong,
khuan lac trang dén trang duc, kho nhan, 2 dau tron,
ria gon song hoac rang cua. Tat ca déu phan ung
catalase duong va KOH 3% am, x4c nhan 1a vi khuan
Gram duong.
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Ca 4 dong d@éu co6 kha nang d6i khang nam gay
bénh xi mu mit trong diéu kién phong thi nghiem.
Trong do, dong vi khudn duoc dinh danh 1a Bacillus
velezensis CM1 cho hiéu qua d6i khang cao nhat
(16,2 - 67,0%) va tiet manh cac enzyme phan giai nhu
cellulase (31,2 - 60,0 mm), B-glucanase (37,7 - 63,7
mm) va protease (42,9 - 62,0 mm) tir ngay 3 - 9 sau
cdy. Vi khudn B. velezensis CM1 1a tac nhan sinh hoc
trién vong trong kiém soat bénh xi mua mit.

4.2. Kién nghi

Tiép tuc nghién ctru, thit nghiém vi khudn CM1
Bacillus velezensis CM1 d6i khang véi niam
Phytophthora palmivora & vudon mit qua nhiéu vy va
trén dién rong dé c6 thé sit dung 1a tAc nhan sinh
hoc phong chong bénh nit than xi ma mit.
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Nghién cuu duwoc tai tro kinh phi tir nhiém vu
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IDENTIFICATION AND ASSESSMENT OF THE ENZYME-BASED, ANTAGONISTIC POTENTIAL OF
Bacillus sp. AGAINST Phytophthora palmivora CAUSING GUMMOSIS TRUNK CANKER DISEASE ON
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Abstract

In recent years, gummosis trunk canker disease caused by Phytophthora palmivora has become a major threat
to jackfruit production. In this study, 12 soil samples were collected from jackfruit fields in Cho Moi district, An
Giang province, for the isolation, identification and evaluation of enzyme-secreting activity of Bacillus sp. strains
with antagonistic potential against Phyfophthora palmivora causing gummosis trunk canker disease on
jackfruit (Artocarpus heterophyllus) in vitro conditions. The results indicated that four bacterial strains (CM1,
CM2, CM3, and CM4) were isolated, exhibiting morphological characteristics typical of Bacillus sp. (round
colonies, white to opaque white color, dry wrinkled surface, elevated, serrated edges) and biochemical
properties characteristic of Bacillus species. All were gram-positive bacteria, catalase-positive (bubble
formation), negative with 3% KOH (no mucous formation) and showed antagonistic activity against the
pathogenic fungus. Among them, the strain identified as Bacillus velezensis CM1 exhibited the best
antagonistic effect (16.2 - 67.0%) and the strongest production of cellulase (31.2 - 60.0 mm), B-glucanase (37.7 -
63.7 mm), and protease (42.9 - 62.0 mm) from 3 to 9 days after inoculation. Bacillus velezensis CM1 was
considered a promising biocontrol agent for managing stem canker disease in jackfruit.

Keywords: Gummosis trunk canker disease, jackfruit, Bacillus velezensis CM1, cellulase, p-glucanase,
protease.
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HOAT TIiNH KHANG NAM Fusarium sambucinum
FG2 GAY THOI CUONG CHUOI CUA Bacillus
amyloliquefaciens HGG10 PHAN LAP
TU VUNG RE CHUGI

Nguyén Thi Lién ", Pham Thi Phu6c Nhi !, Nguyén Lam Minh !, Nguyén T#ng Phu !

! Vién Cong nghé sinh hoc va Thuc pham, Truong Pai hoc Can Tho

"Email- ntlien@ctu.edu.vn

TOM TAT

Bénh théi cuéng chudi do ndm Fusarium sambucinum FG2 1a mot trong nhitng bénh sau thu hoach phé bién
nhat, gay thiét hai 16n vé san luong va chat luong chudi. Nghién cttu duoc thuc hién nhim muc tiéu danh gia
hoat tinh khang nam in vitro ctia vi khudn phan lap tir ving ré chu6i chong lai nAm Fusarium sambucinum FG2
gay théi cuong chuéi. Tong s6 25/92 ching vi khuidn phan 1ap tit viing ré chudi cho thdy, hoat tinh d6i khang
v6i ndm Fusarium sambucinum FG2 trong tht nghiém cay kép. Ty 1é ttc ché su phat trién cta soi ndm dao
dong tir 28,2 - 60,3%. Ching vi khudn HGG10 voi hoat tinh khang ndm cao nhat duoc xac dinh 1a Bacillus
amyloliquefaciens. Chtiing vi khudn HGG10 c6 kha nang san sinh cic enzyme phan huy nim bénh (B-1,3-
glucanase, chitinase va protease) va siderophore gitip canh tranh sat. Ngoai ra, chiing vi khudn HGG10 con
mang cac gen tong hop lipopeptide khang nam 1a bacillomycin, fengycin va surfactin. Cac hop chat hitu co dé
bay hoi va dich néi vo bao thu nhan tir chiing vi khudn HGG10 ciing cho thay, kha ning ttc ché manh nam
Fusarium sambucinum FG2. Chtng vi khudn HGG10 cho théy, tiém ning trong nghién ctru dé ngan ngira va

diéu tri bénh théi cudéng chudi.

Tt khoa: Chuoi, hoat tinh khang ndm, thoi cuéng, vi khuan viung ré.

1. BAT VAN BE

Chuoi (Musa spp.) 1a mot trong nhimg loai cay
an qua nhiét d6i quan trong nhat trén thé gioi, dong
gop dang ké vao an ninh lwong thuc, thu nhap cia
nguoi nong dan va nén kinh té cta nhiéu quoc gia
[1]. Tuy nhién, san xuat chu6i phai doéi mat voi nhiéu
thach thiec, trong dé bénh hai la mét trong nhiing
nguyén nhan chinh gay that thoat nang suit ca trong
qua trinh canh tac [2]. Trong qua trinh canh tac, cay
chuéi thuong bi tdn cong bdi nhiéu mam bénh la
nam, vi khuén va virus [3], trong khi do su tdn cong
clia ndm bénh 1a mot trong nhitng van dé nghiém
trong nhat ¢ giai doan sau thu hoach [4].

Bénh thoi cudng trén chudi 1a mot bénh phtc tap
vOi s xam nhiém cta nhiéu tac nhan gay bénh khac
nhau, gay thiét hai lon vé chat luong va gia tri thuong
mai ctia chudi [5]. Trong d6, ndm Fusarium spp. 1a
tac nhan duoc phat hién gay théi cuéng chuéi voi ty
lé cao nhat [5 - 7]. Trong thuc tién san xuat, viéc
kiém soat bénh thoi cuong hién chu yéu dua vao cac
loai thuoc hoa hoc [8]. Tuy nhién, phuong phap nay
tiém 4n nhiéu rti ro, bao gom tac dong tiéu cuc dén
strc khde con nguoi, 6 nhiém moi truong va sy hinh
thanh cac ching nam khang thudc [8]. Do d6, viéc
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nghién ctu va phat trién cac bién phap thay thé an
toan va hiéu qua hon dang tré thanh xu huéng tat yéu
va cap thiét trong boi canh canh tac bén vimng.

Kiém soat sinh hoc da duoc nghién cttu nhu mot
phuong phap tiém nang thay thé cho thuoc héa hoc
trong viec kiém soat bénh théi cuéng chuéi [9 - 10].
Vi sinh vat d6i khang thu hut sy quan tAm trong linh
vuc kiém soat sinh hoc nho vao tinh hiéu qua va than
thién voi moi truong cta chung [11 - 12]. Vi khudn
vung ré, dac biét 1a Bacillus spp., da duoc ching
minh vé kha niang kiém soat sinh hoc hiéu qua thong
qua cac co ché nhu: Canh tranh chat dinh dudng, san
sinh chat khang nidm va kich thich sinh truéng cay
trong [13 - 15]. Nghién ctru nay duoc tién hanh nhim
muc tiéu phan 1ap, tuyén chon va danh gia hoat tinh
khang nam Fusarium sambucinum FG2 cta vi khudn
ving ré chuoi. Ching vi khuin doi khang manh co6
thé str dung nhu vat lieu cho cac nghién ctru san xuat
ché pham sinh hoc phong trir bénh théi cuong chudi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu

Ching nam Fusarium sambucinum FG2 duoc
phan 1ap tir mau chudi gia bi thoi cuéng va cho thay,

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025



KHOA HOC CONG NGHE

kha nang gay bénh khi xt Iy ching bénh nhan tao
theo quy trinh Koch. Ching nadm Fusarium
sambucinum FG2 duoc luu trix tai Phong Thi nghiém
Vi sinh vat, Vien Cong nghé sinh hoc va Thuc phdm,
Truong Dai hoc Can Tho. Muoi mau dat tir viung ré
chudi duogc thu thap & cac tinh An Giang, Hau Giang
va Lam Dong.

2.2. Phurong phap nghién ctru

2.2.1. Phan Iip vi khuan tir cdc mau dat ving ré
c4y chuoi

Thu thap mau dat vung ré chuoi: Tai cac vi tri
thu mau, tién hanh dao dat quanh goc chudi, sau do
dung dung cu thu 14y phan dat quanh phan than hanh
ctia cay chuoi. Cac mau dat duoc chira trong tui nylon
vo trung, dan nhan ghi thong tin nhu: Giong chuoi,
thoi gian va dia diém 14y mau.

Phan 1ap vi khuén ttr mau dat thu thap duoc: Mau
dat (10 g) duoc thém vao 90 mL nudc cat vo tring va
khudy déu trong 15 phut, sau d6 dé lang trong
khoang 30 phut. Phan dich trong sau ldng duoc pha
loang dén nong do 10°. Mdi nong do pha loang (50
pl) duogc trai trén cac dia NA va cac dia duoc 0 &
30°C. Cac khuén lac c6 dic diém hinh thai khac nhau
duwoc cay chuyén sang cac dia NA mé6i dén khi thu
duoc cac khudn lac dong nhat. Do thuan cta cac
chtng vi khuan ciing duoc kiém tra bang cach quan
sat trén kinh hién vi quang hoc & do phong dai 1.000
lan.

222 Khdo sit hoat tinh doi khdng cua cic
ching vi khuin phan lap voi chuing nam Fusarium
sambucinum FG2

Cac chung vi khuan phan lap duoc nuoi cay trén
cac dia moi truong NA va u & nhiét do 30C trong 24
gio. Dich huyén phu vi khudn duoc chudn bi trong
dung dich NaCl 0,85% vo trung va diéu chinh do duc
vé bang do duc chudn 0,5 McFarland.

Cac khoi thach nam (duong kinh 6 mm) duoc lay
tr ria dang phat trién ctia khuin lac chiing nim
Fusarium sambucinum FG2. Cac khoi thach nidm
duoc cdy vao tam dia petri chira moi truong PDA va t
& 30°C trong 24 gio. Sau d6, dich huyén phu vi khuan
da chuin bi duoc nhé vao ba diém doi xtng xung
quanh khuén lac ndim Fusarium sambucinum FG2 véi
thé tich 3 pL/diém. Mot diém d6i chimg dugc nho
v6i 3 ul. dung dich NaCl 0,85% vo trung. Sau 5 ngay a
& 30°C, quan sat su hinh thanh viung ttc ché ndm va
tinh ty 1é tc ché su phat trién ctia ndm béi vi khudn
theo cong thic sau:
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Ty 1é tc ché su phat trién soi ndim (%) = (1 -
TD/CD) x 100

Trong d6: TD va CD lan luot 12 khoang céach gitra
tam va ria ctia khuan lac ndm Fusarium sambucinum
FG2 & nghiém thice xit ly vi khuin va nghiém thic
doi ching [16].

223 Dinh danh ching vi khuin doi khing
manh voi nam Fusarium sambucinum FG2

Chiing vi khuan HGG10 ¢6 hoat tinh khang cao
nhat doi voi ching Fusarium sambucinum FG2 trong
thir nghiém déng nuoi cdy trén dia thach. ADN téng
s6 ctia chung vi khudn HGG10 da duoc ly trich bang
phuong phap mé ta béi Chen va Kuo (1993) [17].
Chat luong ctia AND ly trich duoc danh gia bang
phuong phap do Nanodrop. Phan tng khuéch dai
vung 16S rRNA da duoc thuc hién véi cac primer 27F
(5-AGAGTTTGATCCTGGCTCAG-3) va 1492R (5-
GGCTACCTTGTTACGTA-3) [18]. Phan tmg PCR
duoc thuc hién voéi thé tich 25 pL chira 15,75 nudc cat
hai lan vo trung, 5 pL MyTaq DNA Polymerase buffer
5X (Bioline, Anh), 1 pL méi primer 27F va 1492R,
0,25 nL MyTaq DNA Polymerase (Bioline, Anh), 2 uL
ADN. Phan ung PCR duoc thuc hién véi may ABI
9800, v6i chu ky nhiét nhu sau: 94°C - 5 phat, 35 chu
ky gom 94°C - 1 phut, 55°C - 1 phat va 72°C - 2 phat
va buoc kéo dai cudi cung & 72°C trong 10 phut. San
phdm khuéch dai duoc gidi trinh tu tai Cong ty
TNHH ADN Sequencing. Trinh tu thu nhan duoc so
sanh véi co s& dir lieu NCBI bang cong cu BLASTh.
Trinh tuy mot phan ving gen 16S rRNA ctia chiing vi
khudn HGG10 duoc st dung dé xay dung cay phat
sinh loai voi cac loai vi khudn c6 do twong dong cao
véi phuong phap Neighbor-joining, thuat toan Jukes-
Cantor model, do lap lai 2.000 lan véi phan mém
Molecular Evolution Genetics Analysis (MEGA)
phién ban 6.0.6.

2.24. Khio sit kha ndang san xuat enzyme thiy
phan va siderophore cua ching vi khuin HGG10

B-1,3-glucanase: Chung vi khudn HGG10 duoc
nudi cay trong 10 mL moéi truong LB 16ng trong 48
gio trén may lac (120 vong/phut) & 30°C, sau do ly
tam trong 5 phat & 10.000 vong/phut ¢ 4°C. Phan
dich néi duoc st dung dé xac dinh hoat tinh p-1,3-
glucanase. Phan dich ndi (100 pL) duoc thém vao
900 pL laminarin (0,05% trong dém natri acetate, pH
5,2) va tron déu. Sau 30 phut a4 & 37°C, nong do
duong khtr trong hon hop duoc woc tinh bang
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phuong phap 3,5-dinitrosalicylic axit (DNS).
Glucose (0 - 10 pyM) duoc st dung lam chat chudn
cho tht nghiém.

Chitinase: Ching vi khudn HGG10 duoc nuoi
cdy trong 10 mL moéi treong chtra: 5 g/L tryptone, 1
g/L glucose, 5 g/L chiét xuat ndm men, 1 g/L K,
HPO, va 5 g/L NaCl, 10 g/L keo chitin, pH 7,2. Cac
ong thtt nghiem duoc 4 & 30°C trong 48 giv trén
may lac ngang & toc do 120 vong/phut. Phan dich
nuodi cay duoc ly tam & toc do 10.000 vong/phut
trong 5 phut & 4°C. Hén hop gom 1 mL dich ndi va 1
mL keo chitin (10% trong dém natri phosphate 0,2
M, pH 7,0) duoc u trong 10 phut & 50°C. Phan tng
duoc dimg lai bang cach théem 1 mL NaOH 1% va lac
déu. Sau d¢, ly tam & toc do 10.000 vong/phut trong
10 phut. Phan dich néi duoc stt dung dé xac dinh
luong duong khit bang phuong phap DNS. N-acetyl-
glucosamine (0 - 10 pM) duoc st dung lam chat
chuin cho thir nghiém.

Protease: Ching vi khudn HGG10 duwoc nuoi cady
trong 10 mL méi truong LB 16ng trong 48 gi¢ trén
may lac (120 vong/phut) & 30°C, sau d6 ly tim trong
5 phut & 10.000 vong/phut & 4°C. Dich ndi (100 nL)
duoc tron véi 400 pulL casein (1% pha trong dém
sodium citrate 0,1 M, pH 7). Hén hop duoc u & 30°C
trong 1 gio. Dung dich trichloroacetic axit (TCA) 5%
(500 pl) duwoc thém vao héon hop va dé & nhiet do
phong trong 30 phut. Sau do, hon hop duoc ly tam véi
toc do 10.000 vong/phut, trong 5 phut. Sau dé, 100
pL phan dich ndi duoc tron déu voi 500 pL thudc thi
kiém hoa (thém 1 mL dung dich sodium potassium
tartrate 2,7% va 1 mL dung dich dong sulfate 1,0% vao
98 mL dung dich sodium carbonate 2,0%) va tron déu.
Sau 10 phut, 50 uL thuoc thit Folin-Ciocalteu-phenol 1
N duwoc théem vao hon hop va gitt & nhiét do phong
trong 30 phut. Gia tri quang phd hap thu cta san
phdm mau xanh trong mau duoc xac dinh & budc
séng 660 nm. Tyrosine (0 - 10 uyM) duoc st dung nhu
chat chuén.

Siderophore: Chiing HGG10 duoc nudi cdy trong
10 mL mo6i treong LB 16ng va a & 30°C trén may liac
trong 48 gio. Dich vi khudn (2 mL) dwoc ly tam &
10.000 vong, 10 phut & 4°C. Dich néi sau ly tam (1
ml) duoc tron déu véi thuoce thit CAS (1 mL) va a toi
& nhiét do phong trong 20 phut. Thuoc thir CAS duoc
chudn bi theo mo ta ctia Schwyn va Neilands (1987)
[19]. Gia tri quang phd hép thu ctia hén hop duoc xac
dinh & budc séong 630 nm. Hoat tinh siderophore
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duoc tinh toian theo cong thiic moé ta baoi
Senthilkumar va cs (2020) [20].

Kha nang san sinh siderophore %) =
(Ar—As)=100
Ar

Trong d6: Ar 1a do hap thu quang ctia d6i ching
(thuoc thir CAS + moi truong LB); As la @6 hap thu
quang ctia mau (thuoc thit CAS + dich ndi sau ly
tam).

22.5. Khdo sdt anh huong cua cdc hop chat dé
bay hoi (volatile organic compound - VOC) sdn sinh
boi ching vi khuan HGGIO dén su phdt trién cia
ndm Fusarium sambucinum FG2

Huyén phu ching vi khudan HGG10 (100 pL)
duoc trai 1én cac dia NA bang tam bong vo trung. Doi
voi thtt nghiéem Gc ché soi nidm Fusarium
sambucinum FG2, cac dia PDA duoc cay voi cac khoi
thach ndm cta nidm Fusarium sambucinum FG2
(duong kinh 6 mm) & tam dia. Doi véi thit nghiém tic
ché ndy mam bao tt, 50 pL huyén phu bao tir nim
Fusarium sambucinum FG2 (10° bao tt/mL) duoc
trai lén cac dia PDA. Sau d6, day dia petri duoc cay
nam Fusarium sambucinum FG2 duoc dat lén trén
cac day dia petri da trai voi ching vi khudn HGG10.
Cac day dia petri c6 cdy vi khuin va nadm Fusarium
sambucinum FG2 duoc quan lai bang parafilm va t &
28°C trong 5 ngay. Cac dia moi truong NA khong cé
vi khu4n doi khang duoc stt dung lam doi ching. Ty
lé tc ché sy phat trién cta soi nam Fusarium
sambucinum FG2 va ty 1é tic ché sy ndy mam ctia bao
te nam Fusarium sambucinum FG2 duoc tinh theo
cong thirc mo ta boi Zhang va cs (2020) [21].

Ty 1é tic ché su phat trién ctia soi ndm (%) = (Dek
~Dy) x 100 /Deg

Ty 1é tcc ché nay mam ctia bao tit (%) = (Cex- Cr)
x 100 /Coc

Trong do6: Dk 1a duong kinh tdn ndm & nghiém
thirc doi chimg; Dy 1a duong kinh tan ndm & nghiém
thirc ¢6 vi khudn; Cck la s6 khuin lac ndm & nghiém
thirc d6i ching; Cr 1a s6 khuén lac & nghiém thic co
vi khuén.

22.6. Khio sit anh huong cua dich noi vo bao
(cellfree supernatant - CFS) thu nhin tir chung vi
khuin HGG10 dén su phat trién cia nam Fusarium
sambucinum FG2

Ching vi khuan HGG10 duoc nuoi cay trong 20
mL moi truong LB 1ong va ¢ ¢ 30°C trén may lac (120
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vong/phut) trong 48 gio. Dich vi khuan duoc ly tam &
10.000 vong/phut, 10 phut & 4°C. Phan dich ndi duoc
loc qua mang loc vi khudn 0,22 pym, sau d6 tron voi
moi truong PDA néng véi nhiét do khoang 50°C dé
dat néng do6 cuoi cung 20% (v/v). Pia d6i ching
duwoc tron voi mot lwong twong duong moi truong
LB. Cac khéi thach nidm nidm Fusarium
sambucinum FG2 (duong kinh 6 mm) duoc cdy vao
trung tam cac dia petri chtta méi truong th nghiém.
Trong thtt nghiém trc ché sy ndy mam ctia bao ttt, 50
pL huyén phu bao t ndm Fusarium sambucinum
FG2 duwoc trai déu trén cac dia moi truong thir
nghiém. Cac dia duoc 4 & nhiét do phong trong 2
ngay doi voi thir nghiém tic ché bao tir va 5 ngay doi
voi thit nghiém ttc ché soi ndm. Sau khi @, hoat tinh
khang nam ctia CFS thu nhan tir ching vi khuin
HGG10 duoc tinh theo céng thitc nhuw da mo ta & thi
nghiém tc ché bang VOC.

22.7. Khdo sat su hién dién cua mot so gene
tong hop lipopeptide ¢ chiing vi khuin HGG10

Ching vi khudn HGG10 da duoc kiém tra su
hién dién ctia cac gen tham gia ma hoéa lipopeptide
mach vong bacillomycin L (bmyB), bacilysin (bacA),
fengycin (fenD), iturin A (jfuC) va surfactin (srAA)
voi cac doan moéi dic hieu duoc mo ta boi Mora va cs
(2011) [22]. Cac diéu kién chu ky dé khuéch dai tat
ca cac muc tiéu nhu sau: 95°C trong 4 phut, 40 chu ky
94°C trong 1 phut, nhiét do gan méi trong 1 phut va
72°C trong 1 phut. Budc kéo dai cudi cung & 70°C

trong 5 phut tiép theo 1a ngam & 4°C. Nhiét do gan
moi duoc dat & 58°C doi voi cac moi khuéch dai gen
fenD, ituC, srfAA, bacA va 55°C doi voi gen bmyB.
San phdm PCR va thang chuin HyperLadder 100 bp
(Bioline, Anh) duoc dién di trén gen agarose 1,5%.
Ban gen duoc quan sat duéi anh sang UV trén hé
thong chup gen Bio-Rad UV 200 (Hoa Ky).

2.2.8. Phan tich dir liéu

Dt lieu thu thap duoc trong cac thi nghiém
duoc xtt ly bang chuong trinh Microsoft Excel 2016.
Mait khac, dit lieu thu thap duoc phan tich thong ke
bang chuong trinh Minitab 16 véi phuong phap
phan tich phuong sai ANOVA mot chiéu kiém dinh
Tukey & mitc y nghia 95%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap va tuyén chon vi khuén déi
khang

Chin muoi hai ching vi khudn da duwoc phan lap
ttr 10 mau dat ré cay chuoi. Trong d6, 25 chiing cho
thay, kha nang ttc ché su lan rong ctia soi nim ching
FG2. Ty lé ttc ché su phat trién ctia soi ndm dao dong
ter 28,2 - 60,3% (Hinh 1), voi chiing HGG10 cho thay,
ty le tc ché tang trudng cao nhat & muc 60,3% (p <
0,05). Két qua trén cho thay, tiém nang ctia vi khuin
ving ré trong ttc ché ndm Fusarium sambucinum
FG2 gay thoi cudéng chuéi trong qua trinh bado quan
sau thu hoach

LDbL14

=2

LDPL13

=gl c-g

LPL11

7+ be

LbL7

] e

=~ h-m

L — 1111
———  FV—mn
—— e N 1}

] h-m

= j-n

7 b

——— e R 1

] c-€

=+ be

HH a

1 cd

=— c-f

= e-i

1 £
5

== £]

! g5

—— h-k

=B

1 d-h

= h-l

0 10 20

30 40 50 60 70

Ty 1€ e ché sy phat trién cta soi nam (%)

Hinh 1. Ty Ié trc ché su phat trién cta soi ndm ndm Fusarium sambucinum FG2
cta céc chiing vi khudn ddi khang

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

109



KHOA HOC C

ONG NGHE

65

— NR_117274.1 Bacillus siamensis KCTC 13613 strain PD-A10
NR 075005.2 Bacillus velezensis strain FZB42

LC669914.1 Bacillus siamensis VK180

LC669913.1 Bacillus siamensis VK199

NR _116240.1 Bacillus velezensis strain CBMB205

LC666720.1 Bacillus velezensis strain YW417
NR_117946.1 Bacillus amyloliquefaciens strain MPA 1034

HGG10

67

NR 118950.1 Bacillus amyloliquefaciens DSM7
NR_116022.1 Bacillus amyloliquefaciens strain BCRC 11601

NR_024570.1 Escherichia coli strain U 5/41

—
0.02

Hinh 2. Cay phat sinh loai ctia chiing vi khudn HGG10

voi cac loadi c6 do twong dong cao dira trén phan tich

neighbor-joining cta trinh tir mot phan viing gen 16S rRNA

Bén canh do, két qua trinh tw mot phan ctia ving
gen 16S rRNA cua ching vi khudn HGG10 c6 muc do
twong dong cao (> 99%) voi cac loai Bacillus
siamensis,  Bacillus  velezensis va  Bacillus
amyloliquefaciens. Két qua xay dung cay phat sinh
loai chi ra ching HGG10 cung nhom véoi loai
Bacillus amyloliquefaciens (Hinh 2). Trong phong
tri bénh trén chuoi, Bacillus dwoc bao céo 1la mot
chi vi khu4n tiém ning trong phong trir nhiéu bénh
hai trong qua trinh canh tic va sau thu hoach.
Alvindia va cs (2009) [23] da bao cao, Bacillus
amyloliquefaciens phan lap tir bé mat qua chudi co
kha ning doi khang véi nhiéu loai nAm gay hai chuoi
va chuéi duogc xtr ly vi khuédn co ty 1é thoi cuong giam
xuong dang ké. Ngoai ra, nhiéu chung vi khuin
Bacillus tir ving ré chuoi nhw: Bacillus licheniformis
CSR - D4 [24], Bacillus subtilis KY - 21 [25], Bacillus
amyloliquefaciens CCIBP - A5 [11] ctng duwoc ghi
nhan vé kha nang ttc ché Fusarium gay hai trén
chuoi.

Bacillus amyloliquefaciens HGG10 cho thay kha
nang tc ché cao nhat voi nam Fusarium sambucinum
FG2 gay thoi cuong chudi. Viec xac dinh co ché doi
khang ctia cac chiing vi khuan HGG10 1a can thiét,
nham tao co sé cho nghién ctru bién phap st dung
hiéu qua cac chtung vi khuan doi khang trong phong
trie bénh théi cudng trén chudi. Mot s6 co ché doi
khang cta Bacillus v6i Fusarium &3 duoc ghi nhan
nhu: Phan hay thanh t€ bao ndm, tc ché sy hinh
thanh bao tt, téng hop nhiéu chat chuyén hoa khang
nam (Iturin, fengycin, surfactin va bacillomycin) va
tang cuong hoat dong ctia cac enzyme phong vé (B-
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1,3-glucanase, peroxidase, chitinase, polyphenol
oxidase va phenyl-alanine ammonium lyase) & thuc
vat [11 - 25].

3.2. Két qua khao sat cac dic tinh cta ching vi
khudn HGG10 trong diéu kién in vitro

Chiing vi khudn HGG10 cho thay, kha nang san
sinh pB-1,3-glucanase (0,115 U/mL), chitinase (2,39
U/ml), protease (0,09 U/mL) va siderophore
(68,1%). Ching vi khudn HGG10 c6 kha nang san
sinh B-1,3-glucanase va chitinase manh, c6 thé thay
tac dong ttc ché nam bénh chiu anh huéng manh baoi
hai enzyme nay. Glucan, chitin va protein la nhiing
thanh phan quan trong trong cau triac ctia thanh té
bao nam, ciing nhu cac hoat dong song cta ching
[26 - 27]. Kha nang san xuat enzyme thiy phan cta
ching HGG10 c6 thé pha hiy soi ndm va trc ché su
ndy mam ctia bao t& ndm. Tuong tu, kha nang san
sinh enzyme thuy phan cta vi khudn do6i khang voi
Fusarium ciing duoc bdo cdo trong mot s6 nghién
ciu trude day. Chitinase va glucanase trong CES thu
duoc tir chiing Serratia marcescens ITBB B5-1 gop
phan vao kha nang tc ché bénh héo rit do nim
Fusarium & chuoi [28]. Li va cs (2009) [29] da bao
cao rang, mot loai protease duoc san xuat tit Bacillus
subtilis B29 thé hién hoat tinh ttc ché su phat trién
ctia soi ndm va bao tt cta ndm Fusarium oxysporum.

Bén canh d6, ching vi khudn HGG10 ciing thé
hién kha nang san sinh siderophore, mot co ché ho
tro vi khudn canh tranh sat véi mam bénh. Kha niang
séan sinh siderophore ctia chting vi khuan HGG10 c6
thé lam gidm luong sat tai vi tri xam nhiém, tir do
giam kha nang phat trién cta ndm bénh. Bacillus
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siamensis Gxun-6 dwoc xac dinh c6 kha nang san
xuat siderophore va c6 kha niang @c ché nam
Fusarium oxysporum f{. sp. cubense race 4 voi ty 1é
tc ché 1a 68,8% [30]. Siderophore cta vi khuéin c6 ai
lure cao véi sat, vi vay vi khuin san xuat siderophore
c6 kha nang tc ché manh su phat trién ctia mam
bénh [31].

Cac hop chat hitu co dé bay hoi va dich néi vo
bao thu nhan tir ching vi khudn HGG10 cho thay
hiéu qua tc ché doi véi ca soi ndm va bao tr cia ndm
Fusarium sambucinum FG2. Phan tram tc ché su
phat trién soi ndm cta VOC va CFS tir ching vi
khuan HGG30 duoc ghi nhan lan luot 1a 46,9% va
38,5%. Phan tram tc ché su ndy mam ctia bao ti clia
VOC va CFS tir chung vi khudn HGG10 duoc ghi
nhan lan luot 1a 69,2% va 64,1%. So sanh véi doi
chimg, VOC va CFS tir ching vi khudan HGG10 c6 tac
dung tc ché sy lan rong cta khuén lac ndm, soi nAm
khi sinh kém phat trién, kha niang san sinh sac t6 bi
han ché. Tir cac két qua trén cho thdy, kha nang tac
dong da chiéu ctia cac hop chat chuyén hoa cta
chung HGG10 gitp dua dén hoat tinh ttc ché nam
bénh. Hiéu qua tc ché nim Fusarium sambucinum
FG2 ctia VOC va CFS ctia cac chung vi khuin doi
khang ciing da duoc bao céo trong mot s6 nghién
ctu trude day. VOC thu duoc tiv Bacillus sp. LPPC170
(axit acetic, axit propanoic, axit butanoic, axit valeric
va axit isovaleric) cho thdy, kha nang ttc ché manh su
phat trién ctia ndm Fusarium kalimantanense gay héo
chuoi [32]. Moussaid va cs (2025) [33] da ghi nhan,
CFS thu nhan tt cac vi khudn DBacillus
amyloliquefaciens, Bacillus siamensisva Bacillus
subtilis c6 kha nang ttc ché manh su phat trién cta
nam F. oxysporumva Alfernaria alternata.

Bén canh do, ching vi khudn HGG10 cho thay, su
hiéen dién cta cac gen tham gia sinh téng hop
lipopeptide 1a fenD, bmyB, srAA. Két qua trén gitp
cting c6 thém vé kha nang san sinh cac hop chat
khang nidm manh nhu: Fengycin, bacillomycin va
surfactin ctia chung HGG10. Két qua nghién ctu cta
Yadav va cs (2021) [24] cho thay, céc lipopeptide nhur:
Iturin, fengycin, surfactin va bacillomycin san sinh boi
Bacillus licheniformis CSR-D4 duoc ghi nhan vé kha
nang tc ché sy phat trién cta Fusarium oxysporum
f.sp. cubenserace 4 gay héo rii trén chudi.

Tir cac két qua trén cho thdy, vi khuan Bacillus
amyloliquefaciens 1a mot tac nhan kiém soat sinh hoc
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tiém nang trong phong trit Fusarium sambucinum
FG2 gay thoi cuong chudi. Kha niang ttc ché nam
bénh ctia ca té bao song va cac hop chat chuyén hoa
ttr chting vi khudn HGG10 giup nang cao tiém nang
ung dung thuc tién cta ching vi khudn nay theo
huéng than thién méi truong, huong téi quan ly bénh
bén vitng trong nong nghiép.

4. KET LUAN

Téng s6 25/92 ching phan 1ap cho thay hoat tinh
khang Fusarium sambucinum FG2 gay thoi cudng
chuoi. Ching vi khuidn d6i khang manh Bacillus
amyloliquefaciens HGG10 cho thdy, kha ning san
xuat p-1,3-glucanase, chitinase, protease, siderophore
va ¢6 cac mang cac gen téng hop lipopeptide. Cac
hop chat hitu co dé bay hoi va dich néi vo bao tir
ching HGG10 c¢6 hoat tinh ttc ché nam Fusarium
sambucinum FG2 cao. Chung vi khuin Bacillus
amyloliquefaciens HGG10 1a dé xuat tiém nang cho
san xuat ché phdm phong trir bénh théi cuong chudi.
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ANTIFUNGAL ACTIVITY OF Bacillus amyloliquefaciens HGG10 ISOLATED FROM BANANA
RHIZOSPHERE AGAINST Fusarium sambucinum FG2 CAUSING CROWN ROT IN BANANA

Nguyen Thi Lien!, Pham Thi Phuoc Nhi!, Nguyen Lam Minh?!, Nguyen Tang Phu!
! nstitute of Food and Biotechnology, Can Tho University
Abstract

Crown rot of banana caused by Fusarium species is among the most prevalent postharvest diseases, leading to
significant losses in both yield and fruit quality. This study aimed to evaluate the in vitro antifungal activity of
bacteria isolated from the banana rhizosphere against Fusarium sambucinum FG2, the pathogen responsible
for banana crown rot. Out of 92 bacterial isolates, 25 exhibited antagonistic activity against Fusarium
sambucinum FG2 in dual culture assays, with inhibition rates ranging from 28.2% to 60.3%. The most effective
strain, designated HGG10, was identified as Bacillus amyloliquefaciens. Strain HGG10 was capable of
producing fungal cell wall-degrading enzymes (B-1,3-glucanase, chitinase and protease) and siderophores
involved in iron competition. Genetic analysis revealed the presence of biosynthetic genes for antifungal
lipopeptides including bacillomycin, fengycin and surfactin. Both volatile organic compounds (VOCs) and cell-
free culture supernatants from strain HGG10 showed strong inhibitory effects on Fusariium sambucinum FG2.
These results suggest that Bacillus amyloliquefaciens HGG10 is a promising biocontrol agent for the
prevention and management of banana crown rot.

Keywords: Antifungal activity, banana, crown rot, rhizobacteria.
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TUYEN CHON CAC VI KHUAN D01 KHANG
KIEM SOAT VI KHUAN Ralstonia solanacearum
GAY BENH HEO XANH TREN CAY CA CHUA

V6 Thi Ngoc Ha **, Huynh Thanh Hung !

! Khoa Nong hoc, Truong Dai hoc Nong Lam thanh pho Ho Chi Minh

* Email: ha.vothingoc@hcmuaf edu.vn

TOM TAT

Bacillus va Pseudomonas 1a cac vi khuén tiém nang tmg dung trong quan ly cac loai dich hai cay tréng noi
chung va bénh héo xanh do vi khuin néi rieng. Trong nghién ctru ndy, cac vi khudn Bacillus spp. va
Pseudomonas spp. duoc phan lap tir viing dat canh tac ca chua tai tinh Lam Dong, sau d6 duoc khao sat kha
nang doi khang véi R, solanacearum CXT3 thong qua phuong phap khuéch tan giéng thach. Cac vi khudn tiém
ning duoc danh gia kha nang phong va trir bénh héo xanh trén hat trong diéu kién in vitro, nha luéi va dong
ruong. Cac vi khuin duoc khao sat déu c6 kha nang déi khang voi vi khuan R, solanacearum CXT3, trong do
Pseudomonas spp. DPHT1, DXT1; Bacillus spp. DXT6, CC-LD2.2, c6 kha ning doi khang manh, voi duong kinh
vong khang khuén 1an luot 1a 16,7; 16,6; 14,7; 13,6 mm. Hiéu luc kiém soat bénh héo xanh trong diéu kién in
vitro cta 4 vi khuan Pseudomonas spp. DHT1, DXT1; Bacillus spp. DXT6, CC-LD2.2 dat tir 69,2 - 95,7% & thi
nghiém phong bénh va tir 61,6 - 92,4% & thi nghiém trir bénh. Dya trén trinh ty viing gen 16S-rRNA, DXT1 duoc
xac dinh 1a Pseudomonas fluorescensva DXT6 1a Bacillus amylolyquefaciens. Hai vi khuan B. amylolyquefaciens
DXT6 va P. fluorescens DXT1 gidm ty 1é bénh, chi s6 bénh, cho hiéu luc & thoi diém 28 ngay sau trong trong
diéu kién nha luéi 76,7% va 65,3%, tang chiéu cao cay, chiéu dai ré, khoi luong tuoi va khoi luong kho cia cay.
Trong diéu kién dong ruong, ché pham NLHX luong 3 kg/ha cho hiéu luc dat 70,9%, chiing minh tiém ning cta
ché phdm vi sinh tir cac vi khuin B. amylolyquefaciens DXT6 va P. fluorescens DXT1 trong kiém soat bénh héo

xanh ca chua.

Tit khoa: Bénh héo xanh, Ralstonia solanacearum, vi khuan doi khang, kiém sodt sinh hoc.

1. BAT VAN BE

Bénh héo xanh trén cay trong néi chung va cay ca
chua noi riéng do vi khuan Ralstonia solanacearum (R,
solanacearum) gay ra la mot trong nhitng bénh hai
nguy hiém va gay thiét hai 1on nhat cho san xuat ca
chua tai Viet Nam, dac biét & cac vung c6 khi hau
nhiét doi nong am [1]. Cac giai phap phong trir hién
nay van chu yéu tap trung vao cac loai thuoc hoa hoc
giup han ché lay lan khi phat hién bénh som. Tuy
nhién, trong boi canh huong t6i san xuat nong nghiép
an toan bén vimg, viéc stt dung cac thudc bao vé thuc
vat hoa hoc can duoc han ché, cac vi khuin doi khang
da va dang thé hién tiém ning tng dung trong kiém
soat bénh hai cay trong [2 - 4].

Bacillus va Pseudomonas la cac tac nhan sinh
hoc tiém ning tmg dung trong kiém soat bénh héo
xanh. B. subtilis R31 tic ché truc tiép vi khudn R
solanacearum, lam giam 67% mat do6 K. solanacearum
trong mo than sau 14 ngay xt ly, dong thoi con diéu
hoa axit salicylic, axit jasmonic va ethylene, ciing nhu
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hoat dong ctia cac enzyme cha chét trong co ché
phong tha thuc vat nhu peroxidase va phenylalanine
ammonia-lyase [2]. B. velezensis Al thé hién kha
niang kich thich sinh truong thuc vat, lam giam ty 1é
bénh dén 40% so voi doi chimg [5]. P. fluorescens
CHAO ttc ché R solanacearum qua kha nang tiét cac
enzyme ngoai bao nhu chitinase va p-1,3-glucanase
[3], P. fluorescens VSMKU3054 ciing thé hién kha
nang tc ché cao vi khuin R solanacearum trong diéu
kién in vitrova nha luéi [6].

Tai Viet Nam, mot s6 chiung Pseudomonas spp.
tiém nang c6 kha nang tc ché manh vi khudn R
solanacearum trong diéu kién phong thi nghiem da
dwoc phan 1ap [7], cac chung vi khuan B. subtilis CX5
va P, fluorescens PX1 c6 kha nang tic ché vi khuan 2.
solanacearum, hiéu luc phong trir dat 66,64% va
71,31% doi voi bénh héo xanh cay vimng, dat 74,41% va
61,3% d6i voi bénh héo xanh cay lac [8]. Tir cac
chung vi khuin B. subtilis DKB1 c6 kha nang sinh
IAA, phan giai kitin, sinh siderophore va P
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fluorescens DKP1 c6 kha nang sinh siderophore, da
san xuat duoc ché phdm HX c6 kha nang han ché
89,82% bénh héo xanh cay 6t [9] va 89,39% bénh héo
xanh cay lac [4] trong diéu kién dong rudng, song
dén nay, san phdm HX chua duoc tiép tuc phat trién.

Hién nay, c6 hai ché phadm vi sinh c6 thanh phan
1a Bacillus subtilis kiém soat bénh héo xanh vi khuin
c6 ngudn goc ngoai nhap va mot ché phadm co6 thanh
phan 1a Pseudomonas fluorescens [10]. Song, vi
khuin trong ché phdm nhap khiu thuong gap kho
khan trong viéc thich nghi voéi diéu kién sinh thai, khi
hau, thé nhuong va heé vi sinh ban dia tai Viét Nam,
lam gidm hiéu qua sinh hoc ctia ché phdm [11]. Pong
thoi, ché phdm & dang don vi khuin ciing cho hiéu
qua kiém soat bénh thap do phé tac dong voi tac
nhan gay bénh thuong han ché [12]. Bén canh do,
cac nghién cttu vé kha nang kiém soat bénh héo xanh
tir giai doan hat ctia cac ché phdm vi sinh con han
ché. Do vay, viéc tim kiém cac ching vi khuin doi
khang tiém nang tir khu vic canh tac dé kiém soat vi
khu4n gay bénh héo xanh véi dinh huéng phat trién
thanh ché phdm vi sinh phuc vu san xuat ca chua noi
riéng va cay trong noi chung la can thiét.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Cac thiét bi gom: No6i hap khir trung (MC40L,
ALP, Nhat Ban), ti cay khit trung (IIAC2 - 4E8, Esco,
Singapore), can dién t¢ (PX224, Ohaus, My), bép
dién, may lac (SSL1, Stuart, Anh), kinh hién vi (CX23,
Olympus, Nhat Ban), may lic Vortex - ZX3 (Velp, Y),
may Nanovue Plus (Anh).

Moi truong st dung: Moi truong KBA (King’B
Agar) thanh phan cho 1L gém: Peptone 20 g, glycerol
10 g, K,HPO, 1,5 g, MgS0O,.7H,0 1,5 g, agar 15 g,
nuoc cat 1.000 mL. Moi truong LB (thanh phan 1L
gom: Nudc cat 1.000 mL, peptone 10 g, NaCl 10 g,
cao nim men 5 g, pH 7,0, agar 20 g). Bo kit Q[Aamp
DNA-Micro kit, cap moi 27F -
AGAGTTTGATCCTGGCTCAG -3); 1492R (5~
ACGGCTACCTTGTTACGACTT-3’); DreamTaq Red
PCR MasterMix (Thermo Scientific Inc., My) va
nudc tinh khiét.

Vi khudn R. solanacearum CXT3 duoc cung cap
bdi Phong thi nghiém Bénh ciy, B0 mon Bao veé
Thuc vat, Khoa Nong hoc, Truong Pai hoc Néng
Lam thanh pho Ho Chi Minh. Hat giéng ca chua F1
PN - 209, giong ca chua Rita ctia co s& giong Phu
Nong.
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2.2. Phan 1ap va sang loc vi khuin d6i khang véi
vi khudn R. solanacearum CXT3 trong diéu kién
phong thi nghiém

Thu thap cac mau dat tir cac viung canh tac ca
chua c6 ghi nhan xuat hién bénh héo xanh gay hai
trueoc d6 tai tinh Lam Dong va phan lap vi khuan doi
khang theo phuong phap ctia Lé Thi Thanh Thuay
(2014) [9]. Chon loc vi khuén thuoc hai chi Bacillus
va Pseudomonas thong qua cac dic diém sinh hoa
gom: Phan tng nhuém Gram, nhudém noi bao tt,
enzyme oxidase, enzyme catalase, phan tng thuy
phan tinh bot, nuéi cdy trong moi truong yém khi va
quan sat kha nang phat huynh quang dudi tia UV
[13].

Vi khudn R. solanacearum CXT3 va cac vi khuin
doi khang duoc nudi lac 240 vong/phut trén moi
truong LB 10ng trong 48 gio, & nhiét do 28 = 2°C va
dua mat do vi khudn vé 106 CFU/mL. Sau do tién
hanh thi nghiém theo phuong phap khuéch tan giéng
thach [14] trén moi truong KBA. Xac dinh kich thuéc
vong déi khang (KTVDK) =D - d [15]. Trong do: D 1a
KTVDK (mm), d 1a duong kinh 16 giéng (mm). Tinh
doi khang duoc biéu hién khi kich thuoc vong doi
khang 16n hon 2 mm. KTVDK < 5 mm: Tinh khang
yéu, KTVDK tir 5 - 10 mm: Tinh khang trung binh,
KTVDK > 10 mm: Tinh khang manh [15].

2.3. Danh gia kha ning phong trir ctia mot sd vi
khuén d6i khang véi vi khuin R, solanacearum CXT3
trén hat trong diéu kién phong thi nghiém

Céc thi nghiém phong va trir bénh do vi khuidn 2.
solanacearum CXT3 giy ra trén ca chua duoc thuc
hién theo phuong phap mé ta cia Sun va cs (2023)
[2] c6 cai tién. Hat giong F1 PN - 209 dwoc ngam
trong con 70° trong 30 gidy sau d6 rtta hat lai bang
nuée cat. U hat trén gidy thdm vo trung duoc 1am 4m
trong dia petri dén khi hat ndy mam. Véi thi nghiém
phong bénh, hat da ndy mam duoc ngam vao huyén
phu timg vi khudn doi khang Pseudomonas spp.
bXT1, bHT1 va Bacillus spp. PXT6, CC-LD2.2 trong
30 phut, sau d6 duoc dé kho ty nhién trén gidy tham
vO tring va ngam vao huyén phu vi khuin R
solanacearum CXT3 trong 30 phut. Hat sau 6 duwoc
lam kho trén gidy tham vo tring va cdy hat trén moi
truong WA (mdi dia 10 hat) trén mot duong thang, dat
dia & nhiét d6 phong.

Voi thi nghiém trir bénh: Hat da ndy mam duoc
ngam vao huyén pht vi khuin R. solanacearum CXT3
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30 phut, doi kho tu nhién trén gidy tham vo tring va
sau do duoc ngam trong huyén phu cac vi khuin doi
khang. Méi thi nghiém gém 5 nghiém thic, tuong
ung v6i ngam lan luot 4 vi khudn trude va sau khi
ngam vi khuidn gay bénh va 1 nghiém thic doi
chimg chi ngadm vi khudn gay bénh. Moéi nghiém
thic 1a 3 1an lap lai (L L L), mdi L L L cta mot
nghiém thtc 1a 1 dia petri gom 10 hat. Ngoai ra, bo
tri théem 1 nghiém thtc xt ly nudc cat va 4 nghiém
thic chi ngam cac vi khuin déi khang dé xac dinh
doc tinh cta cac vi khuan doéi khang doi voi cay ca
chua.

Chi tiéu theo doi: Ti lIé bénh (%) tinh theo cong
thicc (1) = (s6 cay bénh x 100)/ tong s6 cay lay nhiém
ctia nghiém thue. Hiéu luc (%) duoc tinh theo cong
thie: (2) HL (%) = [(C-T)/C] x 100, trong do6: C la ty
1é bénh & nghiém thuc chi 1ay nhiém bénh T 1a ty 1é
bénh & nghiém thitc thi nghiém.

2.4. Panh gia kha ning kiém soat bénh héo xanh
ctia mét s6 vi khudn d6i khang trong diéu kién nha
ludi

Cac thi nghiém nha luéi duoc bo tri trong nha
ludi JICA 1.000 m? tai Trai thuc nghiém, Khoa Nong
hoc, Truong Pai hoc Nong lam thanh pho Hé Chi
Minh, véi diéu kién chiéu sang 12 gio/ngay, 4m do
75 - 80%, nhiet do 28 - 32°C. Gia thé tréng cay gom:
bat, xo dira va phan bo duoc tron theo ty 1é 2: 1: 1 va
duoc hap khit trung w6t hai 1an & nhiét do 121°C, 20
phat va cho vao cac chau nhua: Puong kinh mat x
duong kinh day x chiéu cao = 15 x 12 x 12 cm. Chudn
bi huyén phu vi khuin R solanacearum CXT3 va cac
vi khudn d6i khang Pseudomonas spp. DXT1, DHTI;
Bacillus spp. DXT6, CC-LD2.2 trong méi truong LB
long dat mat do 107 CFU/mL.

Hat giong ca chua duoc xtt ly theo thi nghiém
phong bénh & muc 2.3 va gieo vao cac chau co gia thé
da duoc chudn bi & trén. Thi nghiém duoc bo tri theo
kiéu hoan toan ngau nhién don yéu t6, voi 10 nghiém
thic, moi nghiém thic 3 1an lap lai (LL L), mot LLL
ctia 1 nghiém thic 1a 10 chau, moéi chau 5 cay ca
chua. Tién hanh lay chi tiéu khi bénh bat dau xuat
hién & nghiém thirc 5 - chi xtt ly vi khudn gay bénh R
solanacearum CXT3. Tinh ty lé bénh theo cong thirc
(1), hiéu lyc theo cong thic (2).

Chi so6 tich liay bénh theo thoi gian (AUDPC):
AUDPC =grt (7, + 1)/2] X (t; ~t,)
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Trong d6: ila lan theo doi bénh thtt i; n 1a téng s6
lan theo doi bénh; Y 1a ty 1é bénh (%); t 12 s6 ngay
danh gia bénh.

Chi s6 bénh (%) = (4n, + 3n; + 2n, + n,)/4N.
Trong d6: N 1a téng s6 cay trong nghiém thtc; n, 1a
s6 cay bi nhiém bénh cip 4; n, la s6 cay bi nhiém
bénh cap 3; n,1a s6 cay bi nhiém bénh cip 2; n, 1a s6
cay bi nhiém bénh cép 1. Cap bénh duoc danh gia
theo thang danh gia nhu sau: Cap 1 - ¢6 1 14 héo ri;
cap 2-c¢c6 2-31ahéo rix; cap 3 - co 4 14 tro 1én héo riy;
cap 4 - cay chét.

Dong thoi, ghi nhan cac chi tiéu sinh truong
gom: Chiéu dai than (mm) do tir goc dén ngon; chiéu
dai ré (mm) do tir goc dén dinh ré cta ré coc; khoi
luong twoi (mg), can khoi luong tat ca 10 cay; khoi
luong kho (mg), can khoi lwong kho ctia cay sau khi
sdy, cho dén khi dat khoi luong khong déi.

2.5. Pinh danh cac ching vi khuidn d6i khang
tiém ning bang trinh trr 16s-rRNA

Hai ching vi khuin Pseudomonas spp. PXT1 va
Bacillus spp. PXT6 duoc nudi trén méi truong dinh
duong LB 16ng trong 48 gio & 28°C va chiét xuat ADN
bang bo kit QIJAamp AND Micro kit. Sau d6, thuc
hién phan tmg PCR khuéch dai véi cap moi 27F (5-
AGAGTTTGATCCTGGCTCAG -3); 1492R (5~
ACGGCTACCTTGTTACGACTT-3) [16] tuong tng
ctia viing gen 16S+rRNA. San phdm PCR sau dé duoc
gt di gidi trinh tu tai Cong ty TNHH GenLab. Cac trinh
tu duoc phan tich bang phan mém Bioedit va kiém tra
muc d6 tuong dong ctia cac dong vi khudn nay voi cac
chiing da duoc cong bo trén co sé dit liu GenBank bang
cong cu BLAST. Tiép theo diéu chinh tht cong st dung
thong qua chuong trinh can chinh ClustalW. Cac trinh tu
da duoc phan tich duoc dung dé xay dung cay phat sinh
loai voi hé s6 bootstrap 1.000 theo phuong phap khoang
cach str dung phép noi lan can (Neighbor-Joining) trong
phan mém MEGA 11 [17] va dinh danh dén loai.

2.6. Danh gia hiéu qua kiém soat bénh héo xanh
trén cay ca chua cia cac vi khudn d6i khang trong
diéu kién dong rudng.

Vi khuén P, fluorescens DXT1 duoc nhan sinh khoi
trong moi truong gdm: Cam bap 80%, cam gao 20%,
MgSO, 5 g/L, K,HPO, 10 g/L, pH - 7, nhiét do 30°C,
thoi gian 60 gio dat mat s6 > 10° CFU/mL. Vi khuan B.
amilolyquefaciens DXT6 duoc nhan sinh khéi trong
moi truong gdm cam bap: 70% va cam gao 30%, NaCl 5
g/L, K,HPO, 10 g/1, KH,PO, 10 g/L, pH -7, nhiét do
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30°C, thoi gian 48 gio dat mat s6 > 10° CFU/mL. Sinh
khoi cac vi khuan sau khi i xong duoc sdy ¢ nhiét do
35 - 40°C dua do 4m vé 15 - 20% va nghién thanh bot,
roi phoi tron voi chat mang (humic 20%, bot talc 10%,
bot cao lanh 10%, bot CaCO5 10%) theo ty lé 25% DXT1.:
25% DXT6: 50% chat mang thu duoc ché pham NLHX
dam bao dat mat s6 > 10CFU/g.

Thi nghiém dong ruong duoc thuc hién dua trén
TCCS 456:2016/BVTV [18]. Bo tri thi nghiém dién
hep theo kiéu khéi day da ngau nhién don yéu to
gom 4 nghiém thtc 1a hai mtc ndong do ctia ché phdm
NLHX (2,5 kg/ha va 3 kg/ha), mot nghiém thic st
dung Biobac 500 WP liéu dung 2 kg/ha va doi chimg
stt dung nuoc 1a. M6i nghiém thire 3 1an lap lai, moi
lan 1ap lai cia mot nghiém thie 1a mot 6 co sé 30 m?,
khoang cach gitra cic 6 thi nghiém la 1 hang ca chua.
Ché phdm NLHX pha v6i nudc va tudi uét déu toan bo
cay ca chua, voi luong nudc 600 lit/ha, tudi hai lan
cach nhau 7 ngay, lan dau khi ty ¢ bénh dat 5,3 -
6,0%. Ghi nhan ty lé cay bi bénh (%) va ty 1é cay chét
(%) truoc méi lan tudi ché phdm va 7, 14 ngay sau
twoi ché pham 1an 2. M6i 6 chon 5 diém trén 2 duong
chéo goc, mobi diém chon 10 cay c6 dinh, dém so
luong cay bi bénh va cay bi chét. Tinh ty 1é bénh theo
cong thuc (1) va ty le cay bi chét (%) = (S6 cay bi
chét/Tong so cay diéu tra) x 100. S6 cay bi bénh bao

gom sO cay bi nhiém bénh va so6 cay bi chét. S6 liéu
duoc cong don cho cac lan diéu tra sau.

Hiéu luc cta thuéc duoc hiéu dinh bang cong
thitc Henderson-Tilton: Hiéu luc (%) = (1 - Ta x
Cb/Th x Ca) x 100 trong d6: Ta la ty 1é cay bi bénh
& cong thuc xt ly sau xtt ly; Th 1a ty 1é cay bi bénh &
cong thie xit ly trude xi¢ ly; Ca la ty 1é cay bi bénh &
cong thirc doi chimg sau xtt ly; Cb 1a ty 1é cay bi bénh
& cong thic d6i chimg truoc xit ly.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tuyén chon vi khuin c6 kha ning d6i khang
véi vi khuin R solanacearum CXT3

Tir cac mau dat thu thap duoc, phan 1ap duoc téng
s6 13 chung vi khudn, trong do c6 4 chiing DXTS6,
DNH3, bKab2, CC-Lb2.2 1a Bacillus spp. c6 dac trung
la vi khudn Gram duong (Hinh 1b), c6 néi bao ti
(Hinh 1c¢), phan ting am tinh véi oxidase, duong tinh
v6i catalase, c6 kha ning thily phan tinh bot. Cé 9
ching DXT1, PHT1, bHT3, bHA1, DHA2, DHA3,
DKab1, bQL1, PQL2 1a Pseudomonas spp. c6 dic
trung 1a vi khudn Gram am (Hinh 1le), c6 kha nang
phat huynh quang duéi tia UV (Hinh 1d), phan tng
duong tinh véi oxidase va catalase, c6 thily phan tinh
bot. Ca 13 ching vi khudn nay déu c6 kha ning doi
khang voi vi khuadn R solanacearum CXT3 theo
phuong phap khuéch tan giéng thach.

Bang 1. Puong kinh vong vo khuin va kha ning ddi khang ctia cac vi khudn véi R, solanacearum CXT3 trong
diéu kién phong thi nghiém

Vi khuan buong kinh vong vo khuan, mm Kha nang do6i khang
DHT1 16,7 a Manh
DXT1 16,6 a Manh
DXT6 147 a Manh
CC-Lb2.2 13,6 a Manh
DNH3 12,7b Manh
DHA3 12,5b Manh
bKab2 10,0 ¢ Manh
DHT3 3,7e Yéu
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DHA2 3,7d Yéu
bQL1 3,7d Yéu
DHA1 3,5d Yéu
bQL2 24 e Yéu
bKab1 2,0e Yéu
boi chimg 0,0 f
CV (%) 3,6
GiatriP < 0,001

Ghi chu: Trong cung mot cot, cdc sé co cung ky tir di kem thé hién sur khdc biét khong co y nghia thong
ké omutco = 0,01

Hinh 1. Mt s6 dic trung hinh thai ctia Bacillus spp. a) Khuén lac; b) Gram duong; ¢) N¢i bao tir va
Pseudomonas spp. d) Khuén lac; €) Gram am

Hinh 2. Kha ning d6i khang ctia cac vi khudn véi R, solanacearum CXT3
Ghi chu: A) PHTI, B) XTI, C) PXT6, D) CC-LP2.2, E) DNH3, F) PHA3, G) PKabZ2, H) PHI3, )
PHA2, K) PQLI1, I) PHAI, M) PQL2, N) PKab1, O) Poi ching.
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Cac vi khudn Pseudomonas spp. PHT1, DXTI;
Bacillus  spp. DXT6, CCLb2.2, DNH3, va
Pseudomonas sp. PHA3, c6 kha nang doi khang
manh voi vi khuan R. solanacearum CXT3, voi duong
kinh vong khang khudn trung binh lan luot 1a 16,7;
16,6; 14,7; 13,6; 12,7; 12,5; 10 mm. Trong d6, cac vi
khuan Pseudomonas spp. PHT1, DXT1; Bacillus spp.
bXT6, CCLD2.2 c¢6 kha niang doi khang cao hon
Bacillus sp. DNH3, va Pseudomonas sp. DHA3, khac
biét c6 y nghia thong ké (Bang 1, hinh 2). Cac vi
khuan con lai thé hién kha niang doi khang kém véi vi
khuin R. solanacearum CXT3, voi duong kinh vong
vo khuén tir 2,0 - 3,7 mm (Bang 1).

Kich thuéc vong khang khudn tir 10 - 18 mm
ciing duoc ghi nhan & cac vi khuin c6 kha nang doi
khang manh trong két qua nghién ctu cta Lé Vi
Khanh Trang va Ly Hai Triéu (2020) [7], Lé Nhu
Kiéu va cs (2010) [8] va Lé Thi Thanh Thuy (2014)
[9]. Kich thudéc vong khang khudn cao c6 thé 1a do
kha nang sinh ra cac enzyme ngoai bao nhu protease
hodc cac lipopeptides ttc ché truc tiép hoat dong cta
vi khuan R solanacearum CXT3 [2]. Kich thudc vong
khang khuén cao la dac trung ban dau cho thay tiém
nang kiém soat vi khuin gay bénh ctia cac vi khuin
doi khang, do vay trong thi nghiém tiép theo sit dung
cac vi khudn Pseudomonas spp. DHT1, XTI,
Bacillus spp. PXT6, CC-LD2.2 dé danh gia tiém ning

kiém soat R. solanacearum CXT3 trén hat va trong
diéu kién nha luoi.

3.2. Kha ning kiém soat bénh héo xanh ctia cac
vi khuidn d6i khang véi vi khudn R solanacearum
CXT3 gay bénh trén hat trong diéu kién phong thi
nghiém

O nghiem thicc chi ngam hat véi vi khudn R
solanacearum CXT3, ty 1é bénh & thi nghiém phong
bénh va trir bénh déu dat 86,7% (Bang 2) ¢ thoi diém
7 ngay sau xt ly, diéu ndy cho thdy, vi khuidn R.
solanacearum CXT3 c6 doc luc twong doi cao. O cac
nghiém thtc chi ngam hat véi nudce hoac vi khudn doi
khang khong ghi nhan cay bi bénh, diéu nay cho
thay, cac vi khuin d6i khang khong gay doc cho cay
ca chua va khong c6 su lay nhiém chéo trong qua
trinh thuc hién thi nghiém (Bang 2, hinh 3).

Ty lé bénh & cac nghiém thitc ngam vi khudn doi
khang trudc hodc sau khi ngam vi khuin bénh dao
dong tur 3,3 - 26,7% & thi nghiém phong bénh va 6,7 -
33,3% (Bang 2) & thi nghiém trit bénh, khac biét c6 y
nghia thong ké so voi nghiém thic chi ching vi
khuin gay bénh. Trong do, vi khudn Bacillus sp.
DXT6 thé hien kha ning kiém soat R solanacearum
CXT3 cao hon so v6i 3 vi khuén con lai, khac biét c6 y
nghia thong ke, ti€p sau do 1a vi khuin Pseudomonas
sp. bXT1.

Bang 2. Hiéu qua phong bénh ctia mot s6 vi khuédn d8i khang véi vi khudn R. solanacearum CXT3 trén hat va
tac dong dén cay trong phong thi nghiém

Thi nghiém phong bénh Thi nghiém trir bénh
Nghiém thtc
Ty 1é bénh (%) Hiéu luc (%) Ty 1é bénh (%) Hiéu luc (%)

bXT1 10,0 bed 88,5 ab 16,7 ¢ 80,8 b
CC-Lb2.2 23,3 bc 73,1b 23,3 bc 73,7b
bXTé 3,3cd 95,7 a 6,7 d 924 a
bHT1 26,7b 69,2 ¢ 33,3b 61,5c¢

CXT3 86,7 a - 86,7 a -

CV (%) 42,9 11,9 26,3 7,8

Giatri P < 0,001 < 0,001 <0,001 < 0,001

Ghi chu: Trong cung mot nhom gid tri trung binh, cdc s6 cé cung ki tr di kem thé hién su khdc biét
khong co y nghia thong ké ¢ muc o = 0,01.
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Phong bénh

Trir bénh

Hinh 3. Cay con ca chua trén dia petri & thi nghiém phong, tritr bénh va khéng ching bénh

Hiéu luc kiém soat bénh héo xanh do R
solanacearum CXT3 gay ra trén hat cta cac vi khuin
doi khang dat tir 69,2 - 95,7% ¢ thi nghiém phong
bénh va tit 61,6 - 92,4% & thi nghiém trr bénh (Bang
2). Trong @6, nghiém thitc xt Iy Bacillus sp. PXT6 co
hiéu luc phong va trir 1an luot 1a 95,7% va 92,4%,
khac biét khong c6 y nghia théng ké so voi nghiém
thuc xtt ly vi khuin Pseudomonas sp. DXT1 (88,5% va
80,8%) nhung khac biét rat c6 y nghia so voi cac
nghiém thitc con lai (Bang 2).

Quan sat cay con cho thay, hat ca chua khi duoc
ngam véi huyén phu cac vi khudn Pseudomonas spp.
DHT1, DXT1; Bacillus spp. PXT6, CC-LD2.2 déu phat
trién tot hon so voi chi ngdm nuéc (Hinh 3), thé hién
& chiéu cao cay, chiéu dai ré. Hat ca chua duwoc ngam
voi vi khuin d6i khang truéc khi ngam voi vi khuin
gay bénh da lam giam ty 1é bénh cta cay ca chua con,
gidm kha ning xam nhap ban dau cta vi khuin gay
bénh vao cay con, do vay tang hiéu luc kiém soat
bénh. Trong thuc té, cac loai thudc bao vé thuc vat

phan 16n dugc khuyén cdo str dung trén cay con hodc
cay da trudong thanh, tuy nhién theo két qua nay, néu
cay con duoc xir ly v6i vi khudn doi khang trudc sé
tang kha nang chong chiu voi sy xAm nhap va gay hai
cuia tac nhan gay bénh. Do vy, trong thi nghiém & nha
ludi bo tri thi nghiém phong bénh va cac nghiém thic
chi xtt Iy vi khudn d6i khang nhim danh gid anh
huong ctia cac vi khuan doi khang dén sinh trudng va
phat trién ctia cay ca chua.

3.3. Khao sat kha ning kiém soat bénh héo xanh
ctia c4c vi khudn d6i khang trong diéu kién nha lu6i

Trong diéu kién thi nghiém nha ludéi, vi khuin
R. solanacearum CXT3 thé hién doc tinh tuong doi
cao voi cay ca chua, khi lay nhiém bang cach ngam
hat ty 1¢ bénh dat 10% va 83,3% twong tng & 14 va
28 ngay sau trong (NST). Khi xit ly bang vi khuin
Bacillus sp. DXT6 ty lé bénh dat 18,9%, thap nhat
va khac biét rat co y nghia thong ké so voi cac
nghiém thic con lai (Bang 3).

Bang 3. Ty 1é bénh, chi s6 bénh va hiéu luc kiém soat bénh héo xanh ctia cac vi khudn ddi khang

trong diéu kién nha luéi
Ty 1é bénh (%) Chi s6 bénh (%) Hiéu luc (%)
Vi khuin AUDPC
14 21 28 14 21 28 14 21 28
NST NST NST NST NST NST NST NST NST
bXT1 3,3bc 8,9c 28,9d | 350,2c 1,1b 42c 16,1d |66,7ab |63,6ab | 653D
CCLb2.2 | 7,8ab |14,5bc | 355¢c | 505,7 bc 3,1a 6,7bc | 22,8¢c | 22,3¢c |40,8bc |57,3bc
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DXT6 Lic | 33d | 189e | 1866d | 03b | 1,1d | 11,7e | 890a | 864a | 76,7a
DHT1 | 7,8ab | 189ab | 433b | 6225b | 3,3a | 97b | 294b |220bc| 22,6d | 48,0d
CXT3 100a | 244a | 833a | 9953a | 50a | 153a | 756a - - -
CV (%) 581 | 269 8,5 12,1 51,3 | 264 7,6 259 | 11,1 2,8
GiatriP | <0,001 | <0,001 | <0,001 | <0,001 | <0,001 | <0,001 | <0,001 | <0,001 | <0,001 | <0,001

Ghi chi: Trong cung mot nhom gid tri trung binh, cdc s6 co cung kil tir di kem thé hién su khdc biét
khong co y nghia thong ké ¢ miic o. = 0,01, AUDPC: Chi so'tich Iiy gy bénh, NST: Ngdy sau trong.

Chi s6 tich lity béenh (AUDPC) khi xtt ly vi khu4n
doi khang Pseudomonas sp. DXT1 (350,2), Bacillus
sp. CC-LD2.2 (505,7), Bacillus sp. DXT6 (186,6) va
Pseudomonas sp. PHT1 (622,5) déu thap hon va
khac biét co y nghia thong ké so véi nghiém thic xt
ly vi khuan gay bénh R solanacearum CXT3 (995,3)
(Bang 3). Diéu nay cho thay, cac vi khuin doi khang
duoc thi nghiém déu han ché duoc su phat trién ctia
vi khuin R solanacearum CXT3 gay bénh héo xanh &
diéu kieén nha luoi.

Bang 3 cho thay, chi s6 bénh cao nhat & giai
doan 28 NST la nghiém thic xtt ly vi khuan
Pseudomonas sp. PHT1 (29,4%), cao hon cac nghiém
thitc xt¢ ly cac vi khuin con lai va thap hon so véi
nghiéem thitc xtt ly vi khudn gay bénh R
solanacearum CXT3 (75,6%), khac biét rat co y nghia
thong ké. Nghiém thttc c6 chi s6 bénh thap nhat la
11,7% khi xtt ly bang vi khuan Bacillus sp. DXT6, ti€p
sau do 1a vi khudn Pseudomonas sp. DXT 1a 116,1% va
Bacillus sp. CC-LD2.2 (22,8%).

Hiéu luc kiém soat bénh héo xanh trén cay ca
chua dat & thoi diém 28 ngay sau trong dat cao nhat 1a
76,7% & nghiém thuc xtt ly vi khuin Bacillus sp. DXT6,
khac biét rat c6 y nghia thong ké so voi cac nghiem
thic con lai, theo sau d6 la Pseudomonas sp. DXT1
(65,3%) va Bacillus sp. CC-LD2.2 (57,3%) (Bang 3).

O nghiém thic chi ngam hat voi vi khudn gay
bénh R solanacearum CXT3, cac chi s6 chiéu cao
cay, chiéu dai ré, khoi luong twoi va khoi lwong kho
ctia cay déu thap hon so voi cac nghiém thic ngam
hat voi vi khuidn do6i khang, va nghiém thic chi ngam
hat véi nuoc cat. Diéu nay cho thdy, rang vi khuin
gay bénh R solanacearum CXT3 da tc ché su sinh
truong va phat trién cta cay ca chua. Vi khuin
Bacillus sp. DXT6 va Pseudomonas sp. PXT1 co tac
dong tich cuc dén cac chi s6 sinh trudng va phat trién
ctia cay ca chua, cho chiéu cao ciy cao nhat & cac
thoi diém danh gia, dat lan luot 19,9 va 18,3 cm tai
thoi diém 28 NST, giam xudéng 15,4 va 13,5 cm khi
ngam voi vi khuan gay bénh R solanacearum CXT3
(Bang 4).

Béng 4. Chi tiéu sinh trudéng clia cay ca chua sau khi xit Iy vi khu4n déi khang

A . Chiéu dai | Khéiluwong | Khai luong
Chiéu cao cay, cm S toi Kkho

Nghiém thtc re, cm oL, g 0.8
14 NST | 21NST | 28 NST 28 NST 28 NST 28 NST
bXT1 - CXT3 84cd | 11,7chd | 13,5¢cd 12,8 a 66,7 ¢ 24,4 bed
CC-Lb2.2-CXT3 | 6,8de 8,1 ef 10,0 de 94c 40,0 de 19,1cd

bXT6 - CXT3 11,2b 13,4b 15,4 be 10,2 be 110,0 b 31,6b
bHT1 - CXT3 6,1le 9,3 de 9,7 de 8,7c¢c 53,3 cd 20,8 cd
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CXT3 5le 6,7 79e 7,7¢ 26,7 e 15,8d
Xtr Iy nuéc cat 6,9 de 11,5bcd | 13,2 cd 93¢ 130,0b 324D
bXT1 10,2bc | 129bc | 183 ab 129 a 147,6 a 458 a
CC-Lb2.2 7,1de 10,6 cd | 11,3 de 99c 70,0 ¢ 21,1cd
bXT6 139a 16,4 a 199a 12,5 ab 153,3 a 48,8 a
bHT1 6,2 de 10,7cd | 11,9cd 95¢ 73,3 ¢ 27,8 be

CV (%) 10,7 9,2 11,6 9,9 13,3 12,0
Giatri P <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

Ghi chi: Trong cung mot nhom gid tri trung binh, cdc s6 co cung kil tir di kem thé hién su khdc biét
khong co y nghia thong ké ¢ miic o = 0,01, NST: Ngdy sau trong.

Chtung B. subtilis PKB1 trong ché phim HX
duwoc chimg minh cé kha nang kich thich cay 6t sinh
truéng va phat trién, tang chiéu cao cay va tang kha
nang khang bénh va gép phan ting ning suat [4].
biéu nay ching t6 kha nang thac ddy sinh trudng
ctia vi khuan Bacillus sp. DXT6 va Pseudomonas sp.
DXT1 da gitip cay ca chua phat trién tot, lam ting kha
nang chong chiu v6i sy xam nhap va gay hai cia vi
khuan R. solanacearum CXT3, lam giam ty lé bénh,
chi s6 bénh va hiéu luc kiém soat bénh.

Cac vi khudn Bacillus spp. duoc ching minh co
kha nang sinh ra cac chat khang khuén truc tiép
nhw: Iturin A, surfactin [2], macrolactin va
heptanone [19] lam ttc ché sinh trudng vi khuin
trong mo ré, mo than, trong khi d6 Pseudomonas
spp. c¢6 khda niang tong hop 2,4
diacetylphloroglucinol [20], 14 mot chat khang sinh
phé rong trc ché vi khuin va nim gay hai. Ngoai ra,
ca hai nhom vi khuan nay déu c6 kha nang téng hop
cac enzyme ngoai bao nhu: Chitinase va protease [2,
21], hodc siderophore dé tranh gianh sat, han ché
dinh duong cta R. solanacearum [20]. Kha nang
thuc ddy sinh truéng thuc vat thong qua tong hop
auxin & vung ré, phan giai lan, c6 dinh dam [2, 20,
21] ciing 1a cac yéu t6 quan trong goép phan giup hai
loai vi khuidn nay duoc tmg dung nhiéu hon trong
thuc té. Do d6, hai vi khuan Bacillus sp. DXT6 va
Pseudomonas sp. PXT1 duoc lya chon dé dinh danh
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dén loai va két hop tao ra ché phdm dang bot
(NLHX) dé danh gia hiéu luc phong trit bénh héo
xanh trén ca chua ¢ diéu kién dong rudng.

3.4. Két qua dinh danh céc vi khuin d6i khang

Trinh ty ving gen 16SrRNA cta cac chiung vi
khuan da duoc khuéch dai thanh cong voéi cap moéi
27F va 1492R, san phdm PCR c¢ kich thuéc trong
khoang 1.400 - 1.500 bp. Cac san pham PCR duoc
tinh sach va gt di giai trinh tu tai Cong ty TNHH
Genlab.

So sanh trinh te viitng gen 16SrRNA ctia cac mau
vi khudn dugc nghién ctru voi cac trinh tu cé sin trén
ngan hang gen bang cong cu BLAST cho thay, vi
khuan BXT1 c6 muc do tuong dong dat 97,94% so voi
cac ching Pseudomonas fluorescens trén Ngan hang
gen gom chung P fluorescens S429 (ma s6
HQ704717.1), ching 3RD (ma s6 JN579159.1) voi
muc do bao phu dat tir 95%. St dung cac chiing nay
va cac chung Pseudomonas syringae 21 (ma so6
EU438852.1), DC3000 (ma s6 MN894068) dé ve cay
phat sinh loai, chiing Xanthomonas phaseoli G27 (ma
s6 NR104856.1) dung lam nhom ngoai, hé so
bootstrap 1.000 1an. Cay phat sinh loai c6 do tin cay
cao, vi ty 1é bootstrap trén cac nhanh dat tir 86 - 100%
(Hinh 4A), trong d6 DXT1 nam cung nhanh véi P,
fluorescens S429 va 3RD véi he s6 100%, diéu nay cho
phép xac dinh vi khuidn DXT1 1a Pseudomonas
fluorescens.
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ONB818999.1 Bacillus amyloliquefaciens AMD-2
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MNG631089.1 Bacillus velezensis NN-FX52

0Q455999.1 Bacillus subtilis BAF6
ONO041097.1 Staphylococeus anreus ATCC 12600

Hinh 4. Cay phat sinh loai viing gen 16SrRNA ciia A) bXT1 va B) bXT6.

He¢ s6 boostrap 1.000 Ian duroc biéu dién duoi dang %.

Trinh tu viing gen 16S rRNA cta ching DXT6 co
mutc do twong dong dat 98,85% voi chung Bacillus
amyloliquefaciens GGA (MN592674.1), 98,76% voi
ching B. ampyloliquefaciens AMD-2 (ON818999.1)
v6i do bao phtt 97%. Phan tich cay phat sinh loai c6 sir
dung Bacillus siamensis 2.0201 (ma s6 ON860708.1),
ching Bacillus subtilis BA F6 (ma s6 0Q455999.1),
ching Bacillus velezensis NN-FX52 (ma so
MN631089.1), nhom ngoai ching Staphylococcus
aureus ATCC 12600 (ma s6 ON041097.1), c6 do tin
cay cao voi hé s6 boostrap tir 51 - 99% (Hinh 3B),
trong d6 ching PXT6 nam cung nhém véi chiung B.
amyloliquefaciens GGA voi hé s6 boostrap 99%, diéu
nay cho phép xac dinh DXT6 1a Bacillus
amyloliquefaciens.

3.5. Kha nang kiém soat bénh héo xanh ctia cac
vi khuin d8i khang trong diéu kién déng ruéng

Bénh héo xanh bat dau xuat hién trén ruong
canh tac vao giai doan truéng thanh, chuan bi ra hoa.
Trudc khi tudi ché phdm vi sinh 1an 1 khong ghi nhan
cay chét & tat ca cac nghiém thac thi nghiém.

Nghiém thtrc doi chimg (tudi nuée 1a) ghi nhan ty le
cay bi bénh cao nhat, dac biét 1a & cac moc thoi gian 7
ngay va 14 ngay sau khi twéi ché phdm vi sinh lan thir
hai (NSLL2) véi ty 1é cay bénh lan luot 1a 19,3% va
40,7%. Diéu nay cho thdy, bénh gay hai ning va viec
ap dung bién phap quan ly 1a can thiét.

Céac nghiém thuc st dung ché phdm sinh hoc
voi ham lwong 2,5 kg/ha hoac 3,0 kg/ha co6 hiéu qua
kha cao, ty 1é cay bi bénh twong tng la 16,7% va
13,3% tai thoi diém 14 NSLL2, thap hon d6i ching,
khac biét c6 y nghia thong ke, twong duwong voi
nghiém thitc st dung ché phdm Biobac 500WP
(12,7%) (Bang 5). Sau 7 ngay tir lan tuéi ché phim vi
sinh thit hai (7 NSL2), doi chimg ti€p tuc c6 ty 1é cay
chét tang cao nhat (8,0%) va tang lén dat 20,7% & thoi
diém 14 NSL2, diéu nay ching td6 bénh héo xanh
gay hai nhanh. Cac nghiém thic stt dung ché pham
sinh hoc NLHX 3 kg/ha duy tri ty & cay chét thap
hon dang ké, dat 4,7%, tuong duwong ché phim
Biobac 500WP & muc 2,7%, thap hon so véi doi
ching, khac biét c6 y nghia thong ke (Bang 5).

Bang 5. Ty 1é cay bi bénh, ty 1é cay bi chét va hiéu lic ctia ché phdm NLHX

Lidu Ty lé cay bi bénh, % Ty lé cay bi chét, % Hiéu luc, %
Nghiém
thic luong,
kg/ha | TL1| TL2 |7 NSL2|14 NSL2|TL1| TL2 |7 NSL2|14 NSL2| TL2 |7 NSL2|14 NSL2
NLHX 2,5 53193ab | 12,7b| 16,7b [0,0]|2,7ab| 4,7Db 73b |391b|345b | 59,0b
NLHX 3,0 6,0 | 80b [10,7b| 13,3b [0,0]| 2,0b | 2,7¢c | 4,7bc |53,6a| 51,0a| 709a
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Biobac 2 |60 73b|100b| 127b (00| 1,3b | 20c | 27c |57,5a|540a | 7232
500WP I ’ ’ o ’ ’ ’ ’ ’
Poiching | - |53|153a|193a| 40,72 |0,0] 53a | 80a | 207a | - : :
CV (%) 256| 31,1 | 184 | 164 | - | 191 | 101 | 10,9
Gid tri P ns | <0,01 | <0,01 | <0,01 | - | <001 <001 | <0,01

Ghi chu: TL: Truoc tudi vi sinh lan; NSL2: Ngdy sau tudi vi sinh Iin 2; ns: khdc biét khong co y nghia
thong ké muic o, = 0,05; trong cung mot cot, cdc gid tri trung binh cé cung ky tir kém theo khac biét khong co

v nghia thong ké muc o = 0,05.

Ca hai liéu luong ché phdm NLHX déu c6 hiéu
luc kiém soat bénh héo xanh vi khuén & liéu luong 3
kg/ha tai thoi diém 14 NSL2 ché pham NLHX cho
hiéu luc dat 70,9%, twong duong nghiém thirc st dung
Biobac 500WP (72,3%), khac biét khong c6 y nghia
théng ké (Bang 5). Piéu nay cho thdy, ché phim
NLHX c6 tiém nang phat trién thanh ché pham sinh
hoc tng dung kiém soat bénh héo xanh vi khuén trén
cay ca chua.

4. KET LUAN

Phan lap duoc tong s6 13 ching vi khuédn thuoc
Bacillus spp. va Pseudomonas spp. c¢6 kha nang doi
khang vé6i vi khuan R, solanacearum CXT3, trong do
cac vi khuan Pseudomonas spp. DHT1, DXTI;
Bacillus spp. PXT6, CC-LD2.2, c6 kha nang doi khang
manh véi duong kinh vong khang khuén trung binh
lan luot 1a 16,7; 16,6; 14,7; 13,6 mm. Bon vi khuanL
Pseudomonas spp. PHT1, DXT1; Bacillus spp. DXTS,
CC-LD2.2 c6 kha nang lam giam ty 1é bénh, cho hiéu
luc kiém soat bénh héo xanh trong diéu kién in vitro
dat tir 69,2 - 95,7% & thi nghiém phong bénh va tir 61,6
- 92,4% & thi nghiém trie bénh. Dya trén trinh tu viung
gen 16STRNA, BXT1 duoc xac dinh 1a Pseudomonas
fluorescens va DXT6 1a Bacillus amyloliquefaciens.
Trong diéu kién nha lu6i, B. amylolyquefaciens DXT6
va P, fluorescens DXT1 lam giam ty lé bénh, chi so6
bénh, cho hiéu luc kiém soat bénh héo xanh trén cay
ca chua dat & thoi diém 28 NST dat 1an luot 76,7% va
65,3%, tac dong tich cuc dén chiéu cao cay, chiéu dai
ré, khoi luong tuwoi va khai luong kho caa cay. Trong
diéu kién dong ruong, ché phdm vi sinh NLHX c6
hiéu luc kiém soat bénh héo xanh dat 70,9% voi liéu
lwong 3 kg/ha, thé hién tiém nang cta ché pham.
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Cong trinh ndy Ia mot phan két qua trong nhiém
vu khoa hoc va cong nghé thuoc Nghi dinh thir
“Nghién citu st dung vi sinh vat co ich phong trir mot
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SELECTION OF ANTAGONISTIC BACTERIA FOR THE BIOCONTROL OF Ralstonia solanacearum
CAUSING BACTERIAL WILT IN TOMATO

Vo Thi Ngoc Ha!, Huynh Thanh Hung!

! Faculty of Agronomy, Nong Lam University - Ho Chi Minh city
Abstract

Bacillus and Pseudomonas are potential bacteria for application in the management of plant diseases in general
and bacterial wilt in particular. In this study, Bacillus spp. and Pseudomonas spp. were isolated from tomato-
cultivated soils in Lam Dong province and assessed for their antagonistic activity against Ralsfonia
solanacearum strain CXT3 using the agar well diffusion method. The potential strains were subsequently
evaluated for their efficacy in controlling bacterial wilt in vitro, greenhouse and field conditions. All tested
bacterial strains demonstrated antagonistic activity against K. solanacearum CXT3. Among them, Pseudomonas
spp. PHT1, BXT1 and Bacillus spp. PXT6, CC-LD2.2 exhibited strong antagonistic effects, with inhibition
zones of 16.7, 16.6, 14.7, and 13.6 mm, respectively. The in vitro preventive efficacy of the four bacterial strains
(Pseudomonas spp. DPHT1, DXT1; Bacillus spp. PXT6, CC-LD2.2) ranged from 69.2% to 95.7% and control
efficacy from 61.6% to 92.4%. Based on 16SrRNA gene sequencing, PXT1 was identified as Pseudomonas
fluorescens and DXT6 as Bacillus amyloliquefaciens. B. amyloliquefaciens PXT6 and P. fluorescens DXT1
significantly reduced disease incidence and disease index, showing control efficiencies of 76.7% and 65.3%,
respectively, at 28 days after planting under greenhouse conditions. They also promoted plant height, root
length, fresh weight and dry weight. In field trials, the biological product NLHX at a rate of 3 kg/ha achieved a
control efficacy of 70.9%, demonstrating the potential for developing biological products from B.
amyloliquefaciens DXT6 and P. fluorescens DXT1 to manage bacterial wilt in tomatoes.

Keywords: Bacterial wilt, Ralstonia solanacearum, antagonistic bacteria, biological control.
Ngay nhan bai: 16/5/2025

Ngay chuyén phén bién: 20/5/2025

Ngay thong qua phan bién: 24/5/2025
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DANH GIA DAC DIEM HOA SINH, KHA NANG
KHANG BENH VA KICH THICH SINH TRUONG
CUA CHUNG Klebsiella variicola BR12 BUOC
PHAN LAP TU BAT VUNG RE CAY CAM

Lé Van Manh!, H6 Manh Tuong®, Pham Quang Huy’,
Nguyén Thi Héng Ha!, Tran Thi Hoa!, Phan Quyén?, Lé Thi Thao Linh?,
Chu Hoang Ha"2 D6 Tién Phat2"
Vién Sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
?Hoc vién Khoa hoc va Cong nghé, Vién Han Iam Khoa hoc va Cong nghé Viét Nam
’Bo mon Cong nghé sinh hoc, Khoa Hoa va Moi truong, Triong Pai hoc Thiy loi
*Email: diphat@ibt.ac.vn
TOM TAT
Cay cam (Citrus sinensis L.) dugc biét dén voi gia tri dinh duong cao va mang lai gié tri kinh té lon cho
nguoi dan tai huyén Cao Phong, tinh Hoa Binh. Tuy nhién, viéc lam dung phan bén vo co va thudc bao vé
thuc vat trong canh tac dan dén tinh trang chai cting dat, gdy mat can bang dinh dudng trong dat, lam
ngheéo vi sinh vat va gia tang sy xuat hién sau, bénh hai. Do do, viéc bé sung vi khuin thuéc nhém PGPR
(Plant Growth-Promoting Rhizobacteria) duoc xem la giai phap tiém nang dé cai thién chat luong dat, thuc
d4dy kha nang sinh truong clia cdy cam va phong chong bénh hai. Trong nghién ciru nay, diac diém hoa sinh,
kha nang kich thich sinh trueong va khang vi sinh vat gay bénh cta ching vi khudn Klebsiella variicola co
nguédn goc phan 1ap tir dat ving ré cay cam tai huyén Cao Phong, tinh Hoa Binh duoc stt dung. Két qua
nghién cttu cho thdy, chiing BR12 c6 kha ning c6 dinh dam, phan giai 1an, kali, canxi, sinh t6ng hop EPS
(exopolysaccharides) va ttc ché vi khuin gay bénh dom 14 Pseudomonas syringae. Thit nghiém trong diéu
kién nha luéi, cay cam lay nhiém chiing BR12 c6 chiéu cao va s6 14 tang lan luot 1,21 14n va 1,24 1an so véi
cay doi ching sau 4 thang thi nghiém. Ngoai ra, khéi luong tuoi, khoi luong kho ctia than va ré cay cam cé
xtt ly v6i chting khu4n BR12 cao hon so voi cay doi ching tir 56,62 - 93,63%. Cac phan tich cho thdy, chiing
Klebsiella variicola BR12 c6 tiém nang trong kich thich sinh trudng va phong trit bénh trén cay cam. Két
qua ctia nghién ctu nay 1a co s& dé phat trién ti€p cac san phdm sinh hoc c6 bd sung vi khuan K. variicola
dé phong chéng bénh dom 14, ting cuong sinh trudng cta cay cam va cac cay trong khac.

T khoa: Cam, Cao Phong, Hoa Binh, Klebsiella variicola, PGPR.

ving nhung trong d6 ndi bat nhat la cam & huyén
Cao Phong, tinh Hoa Binh véi chat luong va gia tri
thuong mai cao. Tuy nhién, sau nhiéu nam canh tac,

1. BAT VAN BE

Cay cam (Citrus sinensis L.) 1a mot trong nhiing
cay tréong an qua cé gia tri thuong mai cao. Cac san
phim tir cam dong mot vai tro quan trong trong ché
d6 dinh dudng ctia con nguoi, day la loai qua duoc
biét toi voi ham luong cao cac chat nhu: Vitamin C,

cac vuon cam da bi thoai hoa, bénh hai gia tang, dat
dai chai cing do lam dung thudc bao vé thuc vat va
phan bén hoa hoc, dan dén niang suit gidm sut

folate, kali, khoang chat, flavonoid, B-caroten,
lomonoid va chat xo [1]. Theo nghién ctru ctia Pham
Hong Hién va cs (2021), tong dién tich cay co6 mui
trén ca nuoc la 221,216 ha. Tai phia Bac, trong 10
nam tir 2009 - 2019, toc do tang trueong cay cé6 mui
binh quan 1a 10%/nam vé dién tich (twong tng 7.300
ha/nam), 12,5%/nam vé san luong (tuong tng 69.400
tan/nam) [2]. Cam duoc trong phd bién tai nhiéu
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nghiém trong. Do do, viéc cai tao va phuc héi cac
ving cam chuyén canh nay dang nhan dugc sy quan
tam cta cac nha khoa hoc va nguoi néng dan.

Gan day, cac huong b6 sung ché phdm vi sinh dé
cai tao dat, can bang dinh duong va thuc ddy cay cam
phat trién bén vimg dang duoc xem 1a giai phap trién
[3]. PGPR (Plant Growth-Promoting
Rhizobacteria) 1a nhom vi khuén c6 loi cho thuc vat,

vong
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chti yéu cu tra trong va trén bé mat ré cay, co kha
nang thuc ddy su sinh trudéng cta cay trong qua cac
co ché truc tiép va gian ti€p. Nhimg co ché nay bao
gom kha nang c6 dinh dam, hoa tan cac chat kho tan
va ting cuong kha niang chong chiu cta cay doi voi
cac yéu bat loi ctia moi truong [4]. Trong nhitng nam
gan day, nhiéu chung vi khuin thuéc nhém PGPR da
duoc phat hién, nghién cttu va tmg dung, dién hinh la

caic chi nhw:  Pseudomonas, Azospirillum,
Azotobacter, Bacillus, Burkholderia, Enterobacter,
Gluconacetobacter,  Herbaspirillum,  Klebsiella,

Paenibacillus, Serratia [5]. Hién nay, chua c6 nhiéu
cong bo vé kha ning thuc ddy phat trién cta vi
khuan thuoc nhém PGPR trén cay cam tai Viét Nam.
Chinh vi vay, nghién ctru danh gia dac diém hoa
sinh, kha nang khang bénh va kich thich sinh truong
cua ching Klebsiella variicola BR12 duoc phan 1ap tir
dat viing ré cay cam la can thiét.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu

Céac chung vi khuén tiém nang duwoc phan lap tir
mau dat ving ré cay cam & huyén Cao Phong, tinh
Hoa Binh. Chiung khudn duoc luu gitr trong glycerol
20% & diéu kién -80°C. Cay cam thi nghiém duoc gieo
tir hat giong cam & huyén Cao Phong, tinh Hoa Binh.

Chung nam Collefotrichum gloeosporioides gy
bénh than thu trén cam [6] va ching khuin
Pseudomonas syringae gay bénh dém 14 vi khuin
trén cay c6 mui duoc phan 1ap tir mau bénh va duoc
dinh danh trong cac nghién ctu trudc day tai Phong
Cong nghé Té bao Thuc vat, Vién Sinh hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

Hoa chat, thiét bi va moi truong st dung trong
nghién ctru duoc cung cap tir Phong Cong nghé Té
bao Thuec vat, Vién Sinh hoc, Vién Han 1am Khoa hoc
va Cong ngheé Viét Nam.

2.2. Phuong phap

2.2.1. Phan Iap vi khuan tir vung ré

Phan 1ap vi khuén tir viing ré cay duoc thuc hién
qua cac budc sau: Cat ré cay khée manh va rira sach
bang dung dich xa phong, sau d6 khtr truing bang
con 70%. Tiép theo, cat ré thanh cac doan nho,
nghién va chuyén vao 6ng nghiém chira nudc cat khir
tring roi vortex dé giai phong vi khuian. Mau duoc
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pha loang va cdy trang déu trén dia thach c6 moi
truong nuoéi cdy LB. Dia duoc giit trong ti 4m & nhiét
do 28°C trong 24 - 48 gio. Sau @0, quan sat, chon cac
khuin lac riéng biét dé cay chuyén sang dia moi
truong LB khac, buoc nay duoc lap lai dén khi thu
nhan duoc ching vi sinh vat thuan khiét [7].

2.2.2. S4ng loc va d4anh gid kha nang phan giii K
kho tan

Kha ning phan giai kali (K) tit méi truong duoc
dinh tinh thong qua két qua phan giai AIKOSi, c6
trong moi truong Alexandrov sau 7 ngdy nudi ciy &
nhiét do 28°C. Chi s6 phan gidi K duoc tinh toan
bang cong thic [8]:

51=—
d

Trong do: SI'1a chi s6 phan giai, D 1a duong kinh
ctla vong phan giai (cm) va d 1a duong kinh ctia vong
khuan (cm).

2.2.3. DPinh danh vi khuan

ADN vi khuin duoc tach chiét biang phuong
phap Alkaline lysis buffer [9]. Pinh danh ching vi
khudn dua vao trinh te gen 16S rRNA st dung cap
moi 27F (5-AGAGTTTGATCCTGGCTCAG-3) va
1492R (5-ACGGCTACCTTGTTA-3’). Phan tng PCR
duoc thuc hién trong tong thé tich 25 pl, bao gom
12,5 pL. MasterMix cta Thermo Fisher Scientific, 1
pL moi loai méi 27F/1492R (10 pM), 1 uL ADN
khuon va 9,5 uL nudc. Chu trinh nhiét PCR duoc tién
hanh trén may PCR BIO RAD T100TM Thermal
Cycler. San phdm PCR (khoang 1.465 bp) cuia gen
16S rRNA duoc giai trinh ty tai LOBI Vietnam
Company. So sanh trinh tu ADN thu dugc trén co s&
dir lieu NCBI GenBank bang cong cu BLAST va sit
dung phan mém MEGA X [9].

224 Pinh tinh mot sé dic diém hoa sinh vi
khuan trong diéu kién in vitro

Kha ning phan giai phosphate khé tan (P) duoc
xac dinh bang két qua hinh thanh vong phan giai
Cay(PO,), trén moi truong PKO (Pikovskaya’s agar)
sau 7 ngay nudi cay & 28°C [10]. Kha nang phan giai
canxi (Ca) dugc dinh tinh bang vong phan giai
CaCO, trén méi truong CDB’s (8 g agar) sau 7 ngay
nuodi cdy & cung nhiét do [11]. Chi s6 phan giai doi
voi cac nguyen t6 P, Ca duoc tinh toan bang cong
thic SI trong bao cdo két qua nghién ctu cha
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Nguyén Vian Giang va cs (2018) [8]. Kha nang c6
dinh dam cta vi khudn duoc danh gia bang moi
truong Ashby. Viéc quan sat sy hinh thanh khuan lac
tréen bé mat thach sau 7 ngay nuéi cdy & nhiét do
28°C sé giup danh gia kha nang co6 dinh dam ctia vi
khuén, tir d6 dua ra két luan vé kha nang nay [12].
Kha ning sinh Exopolysaccharide (EPS) cta vi
khu4n duoc phan tich thong qua phuong phap nuéi
cdy trén moi truong giau duong YEM dé kich thich
sinh téng hop EPS [13].

2.2.5. Dinh tinh khi nang khadng vi sinh vit gdy
bénh trong diéu kién in vitro

Kha ning khang khuin Pseudomonas syringae
duoc danh gia bang phuong phap duc 16 trén moi
truong thach. Cu thé, 100 pl hoén dich vi khuin gay
bénh v6i nong do 10 CFU/ml (twong tng voi gia tri
ODgy = 0,1) duoc trai déu len bé mat dia thach LB
chu4n bi san. Sau do, cac 16 c6 duong kinh 7 mm
duoc duc déu trén thach, 100 ul dich nuoi cay caa
chtng vi sinh vat tiém nang duoc nhd truc tiép vao
moi 16 thach. Cac dia sau d6 duoc @ trong diéu kién
toi, & nhiet do 30°C trong thoi gian 24 gio. Sau thoi

Chi s d6i khang nim (%)

Pwong kinh tir tAm dia téi dwong vach khuin - Pwdng kinh ndm moc

gian U, cac vong trong sudt xung quanh 16 thach -
goi 1a viing trc ché - sé duoc do bang thudc chinh xac
[14]. Cong thuc chi s6 d6i khang khudn:

Dwong kinh vong khéng khuan

Chi s6 déi khing khuin = Duomg kinh I thach

Kha nang khang niam bénh Colletotrichum
gloeosporioides duoc danh gia bang phuong phap
cdy ria. Vi khu4n duoc nuoi trong moi truong LB qua
dem & diéu kién 30°C, khong c6 anh sang. Moi
truong can chudn bi dé cay tir cong thirc moi truong
PDA véi thanh phan 200 g/1 dich chiét khoai tay va
20 g/1 Glucose. Bang phuong phap ciy ria, vi khuin
duoc vach thanh cac duong 1a canh ctia tam giac déu
trong dia, cac canh cach tim 3 cm, gitta tAm ctia tam
giac dugc cdy chung nam hai gay bénh. Két qua thu
sau 7 ngay va danh gia kha nang khang nam bénh
ctia vi khudn [15]. Chi s6 doi khang ndm duoc tinh
bang cach do khoang cach ndm phat trién so voi
duong vach sinh truéng mot vi sinh vat khac trén
moi truong nudi cdy. Cong thiac dé tinh chi s6 doi
khang nadm nhu sau:

x 100

Dwong kinh tir tim dia t61 dwong vach khuin

2.2.6. Pdnh gia khd nang kich thich sinh truong
ctia vi khuan trén cdy cam ¢ diéu kién nha luoi

Vi khuin dwoc nudi cdy trong moi truong LB
long, nhiét do 28°C, sau 24 gio va cay cam giong 2
thang tudi. Cay con duoc trong vao bau dat (duong
kinh 5 cm chta gia thé véi thanh phan dat phu sa,
trau hun va xo dira theo ti ¢ 1: 1: 1. Hai cong thuc st
dung trong nghién ctru bao gém: Mock - cidy cam
khong b6 sung dung dich khudn: Mock + 100 ml
BR12 - cay cam duoc b6 sung dung dich khuén [16].
Cay cam duoc theo doi sinh truong va phat trién
trong 4 thang trong diéu kién nha luéi. Cac chi tieu
s6 14, chiéu cao cay cam duoc theo doi 2 thang/lan,
khoi luong tuoi kho ctia than va ré cay cam ciing
duoc thu thap sau 4 thang ké tir ngay xtt ly bang
dung dich khuén.

22.7. Xirli thong ké

Cac thi nghiém dwoc 1ap lai 3 1an. Su khac biét
¢6 y nghia cta cac gia tri trung binh duoc xac nhan
bang kiém dinh Duncan.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Sang loc chiing vi sinh vat c¢6 kha niang phan
giai K tir miu ré cam

Kha ning phan giai kali tir cac hop chat kho tan
trong dat la yéu t6 quan trong, giup cay co thé ti€p
can va hap thu kali. Trong cac thi nghiém thuc
nghiém, kha nang hoa tan kali khé tan (AIKO.Si,)
duoc xac dinh thong qua sy hinh thanh vong phan
giai xung quanh khuén lac trén moi truong thach
(Bang 1). Trong nghién cttu nay, véi trén 90 chiing vi
khuén phan lap duoc tir mau ré cam tai huyén Cao
Phong, tinh Hoa Binh duogc tién hanh danh gia kha
nang phan gidi K kho tiéu trén moi truong
Alexandrov. Két qua sang loc cho thdy, 16 ching vi
khuan phan 1ap tir ré cay c6 kha nang phan giai kali,
voi chi s6 phan giai SI dao dong tir 1,12 - 2,25 (Bang
1). Trong d6, chung BR12 c6 chi s6 phan giai kali cao
vuot troi so voi cac ching con lai (SI = 2,25+ 0,08) va
duoc lua chon trong danh gia cac dic tinh sinh héa
va kich thich sinh truéng trong céac thi nghiém tiép
theo.
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Béang 1. Kha ning phan gidi K ciia cic chiing khuén tuyén chon

STT| Ki hiéu ching | Chi s6 phan giai K (SI) | STT | Ki hiéu chiing | Chi s6 phan giai K (SI)
1 BR1 1,12 +0,02 9 BR9 1,19+ 0,02
2 BR2 1,23 £0,02 10 BR10 1,15+ 0,02
3 BR3 1,13+ 0,03 11 BR11 1,94+0,12
4 BR4 1,54 +0,02 12 BR12 2,25+0,08
5 BR5 1,32+ 0,05 13 BR13 1,25+0,12
6 BR6 1,23+ 0,10 14 BR14 1,13+ 0,01
7 BR7 1,17+0,01 15 BR15 2,05+0,12
8 BRS8 1,21+0,12 16 BR16 1,12+ 0,01

3.2. Két qua phan loai chiing BR12

Dua trén hinh thai khuan lac va mot s6 dic diém
sinh héa co ban cta ching vi khuan BR12, ciing nhu
két qua PCR c6 thé xac dinh ching vi khuin da phan
lap thuoc chi Klebsiella. Két qua nhan dong giai trinh
tu gen 16S rRNA ghi nhan san phdm voi kich thuoc
1.492 bp, ty 1é GC 1a 54,53%. Trinh tu nay sau dé duoc
phan tich va so sanh véi trinh tu 16S rRNA ctia mot
s6 ching vi sinh vat da cong b6 trén ngan hang gen

100

NCBI. Két qua xay dung cay phan loai di truyén dua
trén trinh ty gen 16S rRNA duoc thé hién trén hinh 1
voi cac thong so bootstrap trén cac nhanh. Cay phan
loai cho théy, chiing BR12 c6 @6 twong dong cao voi
cac loai thuoc chi Klebsiella. Trong d6, ching BR12
c6 muc do twong dong cao nhat (99,53%) véi loai
Klebsiella variicola. Do d6, dua trén két qua so sanh
trinh tu 16S rRNA c6 thé két luan rang ching khuin
nay kha nang cao thudc loai Klebsiella variicola.

— CP152637.1: Klebsiella variicola subsp. variicola strain NK H29 003

| — BR12 |
KC754749_1: Klebsiella pneumoniae strain Lor-MGB-Y Q-2
i 100
— MZE42649. 1: Klebsiella variicola strain PDWVW7E68
a4
— OMNB26768.1: Klebsiella quasivariicola strain BLJB-43
83 — NR 028802 1 Kluyvera intermedia strain 256
a5
— NR 028803.1 Kluyvera cryocrescens strain 12993
65
— MNR 104933.1 Leclercia adecarboxylata strain CIP 82.92
100
— NR 114154.1 Leclercia adecarboxylata strain NBRC 102595
NR 025334 1 Obesumbacterium proteus strain 42
100
NR 044729 2 Hafnia alvei ATCC 13337
<3 o6
NR 1166031 Obesumbacterium proteus strain NCIMB 8771

NR 1049251 Ewingella americana strain CIP 81.94

MR 1049391 Moellerella wisconsensis strain 2896-78

Hinh 1. Cay phat sinh chiing loai ciia chiing BR12
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3.3. Két qua danh gia mot s6 dic diém héa sinh in vitro

Hinh 2. Kha niang phan giai P, K, N cfia chiing BR12; phan gii P (a);
phan gii K (b); c6 dinh dam (c); Scale = 2 cm

Bang 2. Di4c tinh hoéa sinh trong diéu kién

in vitro cia chiing BR12
STT| Chi tiéu hoéa sinh trong diéu Két qua
kién in vitro
1 | Khanang co dinh N (mm) 4,67+ 0,03
2 Phan giai P (Chi s6 SI) 1,33£0,05
3 Phan giai K (Chi s6 SI) 2,25+0,08
4 Phan giai Ca (Chi s6 SI) 1,24 + 0,05
5 | Sinh tong hop EPS (g/ml) | 0,0323 +0,025

Trong két qua phan tich kha niang phan giai lan
da ghi nhan ching BR12 chi s6 phan giai P (SI) & mirc
1,33 £ 0,05 (Hinh 2a; bang 2). Tuong tu trong nghién
cttu ctia Duran va cs (2021) [17] ching vi khuin
Klebsiella variicola tit thanh phé Dai Khanh, tinh Hac
Long Giang, Trung Quéc cho thdy, kha nang phan giai
lan dat 146,08% trong mau dat chia vi khuin so véi
mau dat d6i ching. Bén canh do6, nghién ctru cta
Bhanja va cs (2021) cho thdy, nhom gen pggA-F-cum
gen téng hop cofactor pyrroloquinoline quinone
(PQQ) can thiét dé enzyme glucose dehydrogenase
(Ged) hoat dong dé phan giai phosphate khong hoa
tan Ca;(PO,), vé P dé tan cta ching vi khuidn nay
[18]. Két qua trén chi ra Klebsiella variicola c6 mot
trong nhitng dic tinh ndi bat ctia nhom vi khuin
PGPR, giup tang cuong dinh duong va ho tro hiéu qua
cho su phat trién cta cay trong.

Mot s6 ching khudn ving ré co thé phan giai
duoc canxi khoé tan vé dang dé tan cho cay hap thuy,
dac biét la CaCO,va Ca;(PO,), ton tai nhiéu trong dat.

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

O kha nang phan giai canxi (Ca), chi s6 SI ctia chiing
BR12 dat 1,24 + 0,05 (Hinh 2b; bang 2). Két qua
nghién ctru ctia Biswas va cs (2023) [19] cho thay, chi
Kilebsiella c6 kha nang phan giai Ca nhung & miuc
thap so véi chi Bacillus.

Véi kha nang c6 dinh dam, ching BR12 duoc
nudi cay trén moi truong Ashby khong chia dam va
ghi nhan su phat trién ctia khuén lac véi duong kinh
khuan lac 4,67 + 0,03 (mm) (Hinh 2c; bang 2). Diéu
nay cho thdy, chiing BR2 c6 kha ning tu c6 dinh dam,
day 1a tiéu chi quan trong vdi cac chung vi khuin
nhom PGPR. Két qua nghién ctu cta Naik va cs
(2023) [20] cho thay, cac nhom vi khu4n vung ré, nhu:
Rhizobium, Azospirillum, Azotobacter, Acetobacter,
Burkholderia,
Diazotrophicus, Cyanobacter, déu duoc ghi nhan c6
kha nang c6 dinh dam (N) va cung cdp nguén dam
quan trong cho cay tréong. Nghién ctru ctia Wang va cs
(2022) [21] cho thay, kha nang c6 dinh dam 1a mot
dic diém néi bat cta loai Klebsiella variicola. Bén

Enterobacter, Pseudomonas,

canh d6, nghién ctru ctia Duran va cs (2021) cho thay,
genomic xac nhan cac ching K variicola @¢u mang
cum 20 gen aif biéu hién chitc nang hé tro trao déi va
c6 dinh dam [17]. Do d6, két qua nghién ctru ndy mot
lan nira khang dinh tiém nang kich thich sinh truéng
doi voi cay trong cta cta chi Klebsiella thong qua dic
tinh c6 dinh dam.

EPS c6 vai tr0 quan trong trong viéc bao vé té
bao vi khuin khoi cac diéu kién khac nghiét (nhu
stress do muéi, nhiét do cao, hoac su tdn cong cua vi
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sinh vat khac). Véi kha nang tao mang sinh hoc, két
qua nghién cttu nay da ghi nhan ching BR12 ¢6 kha
nang sinh téng hop EPS & mttc 0,0323 + 0,025 (g/ml)
(Bang 2). Két qua nghién ctru nay twong dong voi két
qua nghién cttu cia Kusale va cs (2021) [22], theo do
chang Klebsiella variicola N6 v6i luong EPS dat
0,0322 g/ml & diéu kién thuong va dat toi da 0,0722
g/ml & nong d6 mudi 120 mM NaCl. Két qua nghién
ctru caa Patro va cs (2019) cho thay, K variicola c6

day di he thong gen  cps-Wzx/Wzy-
Wza,/Wzb,/Wzc/Wzi, nén c6 kha nang téng hop EPS
manh, anh huong dén mucoidy, biofilm va kha ning
thich nghi véi moi truong [23]. Két qua nghién ctu
cho thdy, tiém nang st dung ching vi khuan BR2 voi
cay trong trong cac diéu kieén bat loi.

3.4. Két qua danh gia mot s6 khang vi sinh vat
gay bénh hai trén cam in vitro

Hinh 3. Kha ning khang vi sinh vat gay bénh trén cam trong diéu kién in vitro ctia chiing BR12; dia moi
truong LB dic (a); chiing khudn Pseudomones syringae (b); kha ning khang Pseudomones syringae cia
ching khuin BR12 (c); chiing ndm Colletotrichum gloeosporioides (d); kha nang khang ndm Colletotrichum
gloeosporioides cia ching khudn BR12 (e); Scale = 1 cm

Trong thi nghiém d6i khang khuidn
Pseudomonas syringae — tac nhan gay bénh dom la
vi khu4n phd bién trén cay cam, ching vi khuén tiém
nang BR12 khang chiing P. syringae cao voi chi so
doi khang dat 3,06 = 0,39. Cho dén nay, van chua c6
nghién ctru nao duoc ghi nhan vé su d6i khang gitra 2
ching vi khudn nay. Két qua 1a phat hién méi trong
kiém soat sinh hoc v6i vi khuidn gay bénh dom 14
trén cay cam bang cach ap dung ching vi khuan tiém
nang BR12. Trong khi d6, ching vi khudn BR12
khong c¢6 kha nang dd6i khang v6i nam
Colletotrichum gloeosporioides — chiing nim gay
bénh than thu trén cam (Hinh 3). Nhimg phat hién
trén khong chi gép phan lam ro kha nang déi khang
ctia BR12 ma con mo ra tiém nang cac nghién ctu
sau hon vé tmg dung ching nay trong phong ngtra
cac tac nhan gay hai trén ciy c6 mui.
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3.5. Két qua danh gia kha ning kich thich sinh
trudng trén cay cam & diéu kién nha luoi

Trong cic nghién ctu trong va ngoai nudc,
Klebsiella variicola @3 duoc ghi nhan c6 kha ning
kich thich sinh truéong doi véi nhiéu loai cay trong
[24]. Tt két qua phan tich cac dac tinh hda sinh cia
ching BR12 trong diéu kién in vitro, nhém tac gia da
tién hanh thi nghiém danh gia anh huong cia ching
vi khudn tiém nang nay toi su phat trién cta cay cam
& huyén Cao Phong trong diéu kién nha luoi. Két qua
cho thdy, cay cam duoc lay nhiém vi khudn BR12 c6
kha sinh truong t6t hon so voi cay doi ching khong
lay nhiém (Hinh 4a). Cu thé, chiéu cao cay cam ting
lén 1,11 1an sau 2 thang va 1,21 1an sau 4 thang thi
nghiém so véi cay doi ching. S6 14 moi ctia cay cam
lay nhiém BRI12 ciing cao hon so v6i cay déi ching
lan luot 1,14 1an sau 2 thang va 1,24 1an sau 4 thang
thi nghiém (Hinh 5b, c).
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Két qua danh gia khoi luong tuwoi, kho cia than
va ré sau 4 thang theo doi trong diéu kién nha luéi
duoc thé hién & hinh 5d, e. Trong d6, khdi luong tuoi
cua than va ré thu duoc & cong thirc lay nhiém ching
khudn BR12 cao hon lan luot 56,62% va 93,63% so voi
cay doi chung. Tuong tu, khéi luong kho ctia than va
ré & cong thic nay ciing cao hon lan luot 54,71% va
62,51% so voi cay doi ching. Diéu nay ching to tac
dung tich cuc ctia chiing khudn BR12 trong viéc cai
thién su phat trién tong thé ctia cay cam, dac biét 1a

0 thang

Sau 02 thang

doi voi su gia ting khoi luong twoi va kho cta than va
ré. Trong cac nghién ctru trude day trén cay ngo [25]
va cay khoai tay [26], cac chung vi khuin thudc loai
K variicola dugc khang dinh c6 kha nang kich thich
sinh trudng. Tuy nhién, chua c6 nghién ctu vé tac
dung ctia chiing nay trén ciay cam quyt hay cay than
g0 khac. Két qua nghién cttu nay cho thay, tiém ning
cua ching K. variicola trong nghién cttu va tng dung
trén cac doi tuong cay trong khac nhau.
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Hinh 4. Kha ning kich thich sinh trudng cay cam tai huyén Cao Phong trong diéu kién khong va c6 lay nhiém
ching vi khuidn BR12 sau 4 thang: Chiéu cao cay (a); s6 14 (b); khdi luong than tuoi va kho (c); khoi luwong ré
tuoi va kho (d); kha nang phat trién ctia cay (e); Scale = 5 cm
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EVALUATION OF BIOCHEMICAL CHARACTERIZATION, ANTAGONISTIC ACTIVITY
AGAINST PHYTOPATHOGENS AND PLANT - GROWTH - PROMOTING
OF Klebsiella variicola BR12 ISOLATED FROM THE ORANGE RHIZOSPHERE

Le Van Manh!, Ho Manh Tuong?®, Pham Quang Huy?,
Nguyen Thi Hong Ha', Tran Thi Hoa!, Phan Quyen', Le Thi Thao Linh?,
Chu Hoang Ha'2, Do Tien Phat’2
! nstitute of Biology, Vietnam Academy of Science and Technology
?Graduate University of Science and Technology, Vietnam Academy of Science and Technology
JFaculty of Chemistry and Environment, Thuy Loi University
Abstract

Sweet orange (Citrus sinensis L.), a member of the citrus family, holds, high economic value and plays an
important role in human nutrition. Among them, Cao Phong variety, cultivated in Hoa Binh province, stands
out for its exceptional quality in Vietnam. However, the excessive use of chemical fertilizers and pesticides
has resulted in soil compaction, microbial imbalance, pest infestations and nutrient deficiencies. To address
these issues, applying Plant Growth - Promoting Rhizobacteria (PGPR) has emerged as a promising
solution to improve soil health, enhance plant growth, suppress plant diseases. This study investigated the
biochemical characteristics and growth-promoting effects of the strain BR12, isolated from the rhizosphere
of orange trees in Cao Phong district, Hoa Binh province. In vitro analysis revealed that strain BR12 could
fix nitrogen, solubilize phosphorus, potassium, and calcium, produce exopolysaccharides (EPS), and exhibit
antagonistic activity against Pseudomonas syringae. Under greenhouse conditions, after four months of
monitoring, BR12 - infected citrus plants showed a 1.21 - fold increase in height and a 1.24 - fold increase in
leaf count compared to control plants. Moreover, BR12 - inoculated orange plants demonstrated significant
growth enhancement, with fresh and dry weights of shoots and roots increasing by 56.62%, 93.63%, 54.71%
and 62.51%, respectively, compared to the controls. These results highlight BR12 as a promising candidate
for promoting plant growth and managing diseases in orange cultivation, providing a foundation for future
research and practical applications in sustainable agriculture.

Keywords: Citrus, Cao Phong, Hoa Binh, Klebsiella variicola, PGPR.
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TOI UU HOA MOI TRUONG NUGI CAY DE
KiCH THICH KHA NANG TAO NOI BAO TU CUA
VI KHUAN B0l KHANG Bacillus pumilus T-7 1
PHONG TRI BENH BAC LA LUA
(Xanthomonas oryzae pv. oryzae)
Théi Tran Anh Thu!, H6 Xuan Bach!, Nguyén Quang Tién!, Nguyén Dic Khoa"

TOM TAT

Truong Pai hoc Can Tho
“Email’ ndkhoa@ctu.edu.vn

Vi khuén déi khang Bacillus pumilus TG-71 duoc phan 1ap tir dat ruong laa tai tinh Tién Giang c6 kha nang
phong tri bénh bac 14 (chay bia 14) lta. Két qua sang loc biang ma tran Plackett-Burman cho thdy peptone,
(NH,),S0, va CaCl,.2H,0 1a 3 thanh phan trong moi truong nhan sinh khéi c6 anh huéng dén qua trinh tao
noi bao tr ctia vi khuan TG-71. Gia tri ctia 3 thanh phan méi truong nay duoc t6i vu héa bing phuong phap
dap ung bé mat (Response surface methodology, RSM) két hop véi phuong an ciu tric cé tam (Central
composite designs, CCD). Ham luong ctia peptone, (NH,),SO, va CaCl,.2H,0 1an luot 12 12 g/1, 4 g/1va 2,699
g/1. Mat s6 noi bao tir ctia vi khuidn TG-71 dat 9,4 x 10° (CFU/ml) khi 4p dung cac gia tri nay dé thuc hién moi

truong nhan sinh khéi vi khuén.

Tit khéa: Bacillus pumilus, ma tran Plackett-Burman, noi bdo tir, phurong 4n cdu tric cé tim (CCD), phuwong

phap dép ung bé mat (RSM).

1. BAT VAN BE

Str dung vi sinh vat doi khang dé phong tri bénh
hai cay tréong noéi chung va bénh bac 14 (chay bia 14)
lua noi rieng dang ngay cang duoc quan tim, day
duoc xem 1a giai phap c6 tinh bén vitng, than thién
vOi moi truong va khong anh hudng dén sirc khoe
cong dong. Chung vi khuan Bacillus pumilus TG-71
duoc phan lap tai tinh Tién Giang, c6 kha nang doi
khang voi mam bénh Xanthomonas oryzae pv. oryzae
gay benh bac 14 lua [1], déng thoi cho thay kha niang
phong tri bénh ngoai dong ruong [2]. Bacillus
pumilus 12 mot trong cac ching vi khudn c6 kha
nang kich thich sinh truong thuc vat [3]. Bén canh
d6, cac nghién ctu cua Huang va cs (2012),
Murugappan va cs (2013), Abdulkareem va cs (2014)
va Dobrzynski va cs (2023) [4 - 7] cho thay, vi khudn
Bacillus pumilus vira c6 kha nang kich thich sinh
truéng vira gitp cay trong han ché su phat trién cta
nam. Vi khuin TG-71 thuoc chi Bacillus, 1a mot trong
s it chi vi khuan c6 kha nang hinh thanh noi bao ti
trong diéu kién bat loi (nhiét do cao, mat nuoc, thiéu
chat dinh duong, tiép xuc tia cuc tim, tia gamma...)
giup vi khuén ton tai trong thoi gian dai [8]. Do vay,
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nghién ctu moi truong kich thich kha ning tao noi
bao tir ctia vi khudn 1a hét stc can thiét nham tiét
kiém thoi gian va chi phi khi tmg dung vao san xuat
quy moé lon. Pau tién can sang loc cac yéu t6 anh
huéng dén qua trinh tao noi bao tix cua vi khuin. Pa
c6 nhiéu nghién cttu stt dung phuong phap truyén
théng dé sang loc bang cach thay ddi timg yéu to
trong khi gitr nguyén cac yéu to con lai. Phuong phap
nay tuy don gidn nhung tén nhiéu thoi gian do so6
lwong yéu t6 khao sat cang nhiéu thi s6 luong thi
nghiém can thuc hién cang ting va khong xac dinh
duoc su twong tac gitra cac yéu t6 [9]. Hién nay, thiét
ké thi nghiém t6i wu hoa da yéu t6 theo ma tran
Plackett-Burman [10] giup tiét kiém thoi gian nghién
ctru, giam thiéu s6 luong thi nghiém can thuc hién
[11] va x4c dinh cac yéu t6 quan trong [12]. Sau khi
da sang loc duoc cac yéu t6 quan trong, cac ham
lwong cac yéu to6 anh hudng can duoc toi vu theo
phuong phap dap tng bé mat (Response surface
methodology, RSM) va phuong 4an ciu tric c6 tam
(Central composite designs, CCD). Phuong phap nay
dua trén co s& mo hinh hoa toan hoc véi nguyén tac
co ban 1a tién hanh thuc nghiém tai mot s6 diém caa
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cac yéu to va mo ta két qua bang phuong trinh hoi
quy dang da thitc bac 2. Sau dé6, phuong trinh duoc
vé trén hé truc toa do mot do thi dang mat — duoc goi
la bé mat dap tng — voi diém t6i wu 1a diém cuc tri
ctia do thi [13]. Nghién ctu cia Posada-Uribe va cs
(2015) [14] da toi vu hoa ham luong ctia cac thanh
phan trong moi truong kich thich kha nang tao noi
bao tir cha vi khudn Bacillus subtilis EA-CB0575
bang ma tran Plackett-Burman két hop phuong an
CCD. Mirmajidi va cs (2024) [15] da sit dung phuong
phap RSM-CCD t6i wru hoa cac yéu t6 thoi gian, nhiét
do va pH, tao diéu kién thuan loi dé vi khuan Bacillus
coagulans sinh néi bao tr. Cuing phuong phap nay,
Tian va cs (2022) [16] da t6i wu hoa diéu kién nuoi
cdy noi bao ti vi khudn Bacillus subtilis BSNK-5. O
Viet Nam, cac nghién cttu chu yéu tap trung vao viec
toi vu hoa moi truong nham tang sinh khoéi dé thu loi
khuan hodc hoat tinh sinh hoc mong muén. Vo Hong
Phuong va cs (2019) [17] da nghién ctu diéu kién toi
vu dé thu noi bao tit vi khudn Bacillus subtilis S5
bang phuong phap dap tmg bé mait. Trong nghién
ctru nay cac yéu t6 ly hoa anh hudng truc tiép dén
moi treong nhan sinh khéi vi khuan Bacillus pumilus
TG-71 duoc sang loc bang ma tran Plackett-Burman
va t6i uu hoa theo phuong phap RSM-CCD nham xac
dinh diéu kién tot nhat kich thich kha ning tao noi
bao tir ctia vi khudn nay, 1a co s¢ dé tmg dung vao
nhiéu linh vuc khac nhau.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Vi khudn Bacillus pumilus TG-71 (phan lap tai
tinh Tién Giang nam 2015) do nhom nghién ctu
bénh hoc thuc vat, Phong Thi nghiém Sinh hoc Phan
tt, Vien Cong nghé Sinh hoc va Thuc pham, Truong
bai hoc Can Tho cung cap.

Cac hoéa chat st dung trong nghién ctru gom:

MnClL.4H,0, KH,PO, (NH,),SO,
FeSO,.7H,0 va ZnS0,.7H,0.

2.2. Phirong phap nghién ctru
2.2.1 Thiét ké ma tran Plackett-Burman

CaCl,.2H,0,

Thi nghiém duoc thiét ké theo ma tran Plackett-
Burman [10] véi 11 yéu t6 (gom: Glucose, peptone,
yeast extract, MgS0O,.7H,O, MnCl,.4H,O, KH,PO,,
(NH,),S0,, CaCl,.2H,0, FeS0,.7H,0, ZnS0O,.7H,0 va
thoi gian) va 12 nghiém thuc dé xac dinh duwoc cac
yéu t6 va mic anh hudng dén kha nang tao noi bao
ti cta vi khudn TG-71. Mtc dudi (-1) va muc trén
(+1) ctia 11 yéu to duoc thé hién & bang 1.

Bang 1. Cac yéu t6 trong ma tran Plackett-Burman

Yéu to Miic
Ky Teén yéu to Duéi | Trén
hiéu (D | ¢D
Xy Glucose (g/1) 2 15
X, Peptone (g/1) 3 15
X, | MgSO,7H,0 g/ | 02 | 05
x, | MnCl,4H,0 (g/l) | 0,5 2

X5 | Yeastextract (g/1) 1

Xs KH,PO, (g/1) 1 5
X; (NH,,SO, (g/1) 0,5 2
Xs CaCl, (g/D 0,5 1
X ZnSO, (ul/1) 0 300
Xy FeSO, (ml/1) 0 1,2
X Thoi gian (gio) 48 72

Tat ca 11 yéu t6 ké trén duoc nhap vao phan
mém Design-Expert 10.0.1.0° va phan mém cho ra
ma tran thiét ké thi nghiém Plackett-Burman nhu &

Glucose, peptone, yeast extract, MgSO,.7H,0, .
bang 2.
Bang 2. Ma tran thiét ké thi nghiém Plackett-Burman
Cac bién
Nghiém thtc
Xy X, X | X% X [ X | X Xs Xy Xy Xi
1 15 15 0,2 2 5 5 0,5 0,5 0 1,2 48
2 2 15 0,5 0,5 5 5 2 0,5 0 0 72
138
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3 15 3 0,5 2 1 ) 2 1 0 0 48
4 2 15 0,2 2 ) 1 2 1 300 0 48
) 2 3 0,5 | 05 5 ) 0,5 1 300 1,2 48
6 2 3 0,2 2 1 ) 2 0,5 300 1,2 72
7 15 3 02 | 05 5 1 2 1 0 1,2 72
8 15 15 02 | 05 1 ) 0,5 1 300 0 72
9 15 15 05 | 05 1 1 2 0,5 300 1,2 48
10 2 15 0,5 2 1 1 0,5 1 0 1,2 72
11 15 3 0,5 2 ) 1 0,5 0,5 300 0 72
12 2 3 02 | 05 1 1 0,5 0,5 0 0 48

Cac yéu to anh huéng dén mat s6 noi bao tir
duoc xac dinh thong qua hé s6 anh huong. Heé s6 anh
hudng (E) ctia yéu t6 thit i duoc tinh bang cong thic:

12 -
Zr=] Yir

Ei:
N-1

Trong d6: E 1a hé so6 anh hudng; i 1a so thu tu
ctiayéu to (bién); r 1a so thu tu ctia nghiém thic; N 1a
s6 yéu to; Y 1a mat so noi bao tt.

Néu hé s6 anh hudng ctia mot yéu té mang gia
tri duong, nghia 1a yéu t6 d6 anh hudéng nhiéu hon &
muc trén va nguoc lai, yéu to anh hudng mang gia tri
am thi yéu t6 d6 anh hudéng nhiéu hon & muc dudi
doi voi két qua khao sat [18, 19].

Huyén phu vi khudn Bacillus pumilus TG-71: Vi
khuin Bacillus pumilus TG-71 duoc nudi ting sinh
trén moi truong Nutrient Agar (NA) [20] va 4 & nhiét
do phong trong 48 gio. Huyén phu vi khuidn TG-71
duoc chuédn bi bang cach dung que cdy dau tron thu
té bao vi khuin cho vao 100 ml dung dich Nutrient
Broth va tién hanh 1 lic & toc do 130 rpm, 30°C.

Moi triong nuoi cdy kich thich kha nang tao noi
bado tir: Méi truong nuodi cay kich thich kha nang tao
noi bao tir duoc chuén bi véi cac ndng do va thoi gian
1 lac khac nhau dya theo ma tran thiét ké thi nghiém
Plackett-Burman (Bang 2). Trong d6, glucose duoc
loc bang dau loc vi khudn dé tranh hong.
MnCl,.4H,0 va CaCl,.2H,0 duogc thanh trung riéng
biét dé tranh két tta v6i cac mudi co goc SO,%. Cac
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thanh phan con lai (gom: Peptone, yeast extract,
MgS0,.7H,0, KH,PO,, (NH,),S0,, FeSO,.7H,0 va
7ZnS0,.7H,0) duoc hoa tan vao nudc cat, khit tring &
121°C, 1 atm, dé ngudi va bd sung glucose,
MnCI2.4H,0 va CaCl,.2H,0. Muoi mililit huyén phu
vi khuian TG-71 (duoc hiéu chinh vé mat s6 1,2 x 108
CFU/ml dua vao duong chuan mat s6 duoc xay dung
theo gia tri hdp thu quang phé & budc séng 600 nm
theo Nguyén Huynh Nha Uyeén va cs (2018) [21]
duoc cho vao 90 ml moi truong da thanh trung, hon
hop duoc cho vao tdi vo triung, cot ki, lac a & toc do
130 rpm, 30°C trong 48 hoac 72 gi¢ (tity moi nghiém
thic).

Xdc dinh mat s6 té bao va mat so noi bao tir: Mat
sO té bao va mat sé noi bao tit duoc xac dinh bang
phuong phap trai dém. Sau thoi gian G lac, dong nhat
1 ml dung dich méi truong chtra trong tui vo trung
voi 9 ml nudc cat va pha loang lan luot vé day nong
do 10%- 107. Trai déu 50 ul huyén phu & mdi nong do
pha loang trén dia moi truong NA bang que tam giac
(1ap lai 3 1an). Sau khi 0 48 gio & nhiét do 28°C dém
s6 khuan lac duoc hinh thanh. Két qua nay dung dé
xac dinh téng mat s6 cta té bao song va mat s6 noi
bao tit.

Mat sé noi bao tir duoc xac dinh bang cach dong
nhat 1 ml dung dich méi truong voi 9 ml nude cat va
dun & nhiét do 80°C trong 20 phut. Phuwong phap soc
nhiét & giai doan nay tao diéu kién cho té bao sinh
duong chuyén sang dang noi bao tir [14]. Hon hop
sau khi dun duoc pha loang va trai dém tuong tu.
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2.2.2. Toi wu héa moi truong bang phuong phap
bé mat dap ung (Response surface methodology) -
Phuong dn cau tric cé tim (Central composite
design)

T thi nghiém sang loc cac yéu t6 anh huong
dén mat s6 noi bao tt bing ma tran Plackett-Burman,
chon ra 3 yéu t6 anh huong chinh. Thi nghiém nay
nham t6i wu hoa va danh gia su twong tac cta 3 yéu
té duoc chon & 5 mtc (-q, -1, 0, +1, +0) bang phuong
phap bé mat dap itng (RSM) két hop phuong an cau
trac c6 tam (CCD), gom 20 thi nghiém.

Tt két qua thuc nghiém, phan mém sé dua ra
mo hinh dap tng ctia 3 yéu t6 anh hudng dén mat so6
noéi bao tir. Ham dap tmg duwoc chon 1a mat s6 noi bao
t¢ (CFU/ml), duoc mo hinh héa bang phuong trinh
hoi quy da thic dang:

Y =B, +2ZBx + ZBinin + 2Bx/

Trong do: Y 1a ham muc tiéu; B, 1a he s6 tu do; B;
la hé so0 anh huong ctia yéu to I, B; 1a hé s6 anh
hudng twong tac cta hai yéu t6 i va j; B; 1a hé s6 anh
hudng bac hai.

2.2.3. Kiém dinh mo hinh trén thuc té¢

Dua vao két qua thuc nghiém tir thi nghiém t6i
uu hoa bang phuong phap RSM-CCD, phan mém
Design-Expert 10.0.1.0° phan tich va dé xuat phuong
an thuc hién dé thu duoc mat s6 noi bao tix vi khuan
TG-71 cao nhat dua trén 3 thanh phan anh hudng
dén moi truong nhan sinh khoi vi khudn. Thi nghiém
kiém dinh mo hinh duoc thuc hién véi 3 1an lap lai.

224. Xirly so'liu

St dung phan mém Design-Expert (phién ban
10.0.1.0, Copyright© 2016, Stat-Ease Inc., USA) dé
phan tich phuong sai (ANOVA), tinh toan hé s6 cta
phuong trinh héi quy va dé xuat gidi phap cho mo
hinh tdi vu hoa mat s6 noi bao t vi khuan TG-71.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua sang loc cac yéu t6 anh huéng dén
mat s6 t& bao vi khuin Bacillus pumilus TG-71 trén
moi triedng nudi cdy

Dua theo ma tran thiét ké thi nghiém Plackett-
Burman, hau hét cac nghiém thuc déu co6 mat so té
bao vi khuin trén 108 CFU/ml. Mat s6 té bao ghi
nhan dat gia tri cao nhat & nghiém thac 2 (1,5 x 10°
CFU/m)) va thap nhat & nghiém thic 8 (chi dat 9 x
10" CFU/ml) (Bang 3).

Bang 3. Két qua mat s6 té bao va mat s ndi bao ti vi khuin Bacillus pumilus TG-71

Nghiém thtc 1 2 3 5 6 7 8 9 10 11 12
Mat so té bao

0,85 1,50 0,15 (0,60 | 0,48 [1,20{ 0,22 |10,09| 0,14 |1,10| 0,34 | 0,38
(x 10°CFU/ml)
Mat s6 noi bao ti

03| 72193112 12 (0,75 7,3 10,81 0,18 | 1,2 | 0,81 | 1,8
(x 106CFU/ml)

Két qua nay twong dong voi két qua nghién ctru
ctia Posada-Uribe va cs (2015) [14], mat s6 té bao cao
nhat dat 2 x 10° CFU/ml. Ngoai ra, két qua nghién
cttu cua Monteiro va cs (2005) [22] thu duoc mat so

cao hon (2,6 x 10°- 2,2 x 10'° CFU/ml).

Su khac biét vé mat so té bao vi khuan TG-71
gitta cac nghiém thttc cho thdy, mat s6 vi khuin chiu
anh hudng boi cac yéu to khao sat.

Bang 4. Két qué 4nh hudng ctia cAc yéu t6 d6i voi mat so t€ bao va mat s6 noi bao tir

vi khuén Bacillus pumilus TG-71
Miic Mtc do anh huong dén | Mirc do anh huong dén
Yéu ts mat s6 té bao mat s6 ndi bao ti
Tren | Duéi | Anh hudéng P-Value Anh hudéng P-Value
Xy Glucose 15 2 -0,02800 0,0008 -0,01100
X, Peptone 15 3 0,00497 0,0225 -0,02700 0,0478
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X; | MgSO,.7H,0 | 0,5 0,2 0,00106 0,00619

X, | MnCl,.4H,0 2 0,5 0,01400 0,0029 -0,00840

X; Yeast extract 5 1 0,01300 0,0034 0,01200

X KH,PO, 5 1 0,00447 0,0276 0,00899

X; (NH,),SO, 2 0,5 -0,00018 0,02300 0,0790
X CaCl,.2H,0 1 0,5 -0,01200 0,0037 0,02700 0,0447
X ZnS0, 300 0 -0,00922 0,0067 -0,04000 0,0102
X0 FeSO, 1,2 0 0,00872 0,0075 -0,02800 0,0441
Xy Thoi gian 96 48 0,00652 0,0133 0,01600

R? 0,9992 0,8607

%CV 0,14 2,39

Bang 4 cho thiy, cac yéu t6 anh hudng dén mat
sO té bao duoc chia thanh 2 nhém: Yéu t6 anh hudéng
0 mic trén (gom peptone, MgSO,.7H,0,
MnCl,.4H,0, yeast extract, KH,PO,, FeSO,.7H,0 va
thoi gian) va yéu t6 anh huong & muic dudi (gom
glucose, (NH,),SO,, CaCl,.2H,0 va ZnS0,.7H,0).
Cac yéu to glucose, MnCl,.4H,0, yeast extract va
CaCl,.2H,0 c6 anh hudng 16n dén mat so té bao vi
khuan TG-71, trong d6 glucose anh huéng 16n nhat (-
0,02800).

Glucose 1a nguén cung cap cac-bon cho qua
trinh chuyén hoéa trong té bao ctia vi khuan, lam ting
mat so té bao sinh duong [23] va ting kha nang ho
hap ctia té bao [24]. Ion Mn* trong MnCl,.4H,0O c6
thé anh huéng dén biéu hién gen hoic hoat dong ctia
mot so6 enzyme lién quan dén qua trinh téng hop vo
ctia ndi bao tir [25]. Yeast extract 1a hén hop chia
nhiéu chat dinh duong can thiét cho su phat trién cta
vi khuan. Ca* 1a thanh phan quan trong trong ciu
tao ctia mang té bao vi khuin; dong thoi, ion nay con
tham gia vao qua trinh nhan doi ADN, van chuyén
cac loai duong va protein [26].

3.2. Két qua sang loc cac yéu t6 anh hudng dén
mat s6 nodi bao tir vi khudn Bacillus pumilus TG-71
trén moi truong nudi cay

Két qua mat s6 noi bao tir thuc hién theo ma tran
Plackett-Burman nam trong khoang tir 3,5 x 10° dén
9,3 x 10% (CFU/ml). Trong d6 mat s6 noi bao tt vi

khuén TG-71 duoc ghi nhan cao nhét & nghiém thic
3 (9,3 x 10° CFU/ml) va thap nhat ctia nghiém thtc 1
(3,5x10° CFU/ml) (Bang 3).

Dua theo mttc do anh hudng ctia cac yéu to dén
mat s6 noi bao tit vi khuan TG-71 thé hién trong bang
4, CaCl,.2H,0 va (NH,),SO, c6 anh hudéng lon & mirc
trén va ZnSO,, FeSO, c6 anh huéng 1én & mic dudi.
Tuy nhién, qua biéu do6 phan tich ctia phan mém cho
thay, ca ZnSO, va FeSO, déu c6 anh huéng tiéu cuc
(tc ché) dén qua trinh hinh thanh noi bao t vi
khudn TG-71. Vi vay, ngoai CaCl,2H,0 va
(NH,),SO,, peptone 1a yéu t6 thit 3 dugc chon cho thi
nghiém t6i vu héa moi truong bang phuong phap
RSM-CCD (dua vao hé s6 anh huong & muc duwoi).

Nhan néi bao t&r nam & trung tam va chita thong
tin di truyén ctia vi khun, protein nho hoa tan trong
axit (SASP), dipicolinic axit (DPA), ribosome va cé
dac tinh ngt déng. Phitcc CaDPA duwoc hinh thanh tie
lien két gitta cation Ca* va DPA [27]. Phtc chat nay
¢6 chirc nang bao vé nhan néi bao tir trong cac diéu
kién vat ly va hoa hoc khac nghiét. Khi gap moi
truong c6 chat dinh duong phu hop, hop chat nay sé
duoc giai phong khéi mang nhan va néi bao tir sé
buéc vao giai doan ndy mam. Peptone dugc xem la
nguodn cung cap dam chinh, tao diéu kién thuan loi
cho vi khuin phat trién va tang nhanh vé s6 luong
[28].
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3.3. Két qua t6i ru hoa méi truong bang phuong
phiap bé mat dap tmg (Response surface
methodology) - Phuong 4n ciu truc c6 tam (Central
composite design)

Thi nghiem RSM-CCD duoc tién hanh dé xac
dinh moi lién hé gitta cac yéu t6 duoc chon va gia tri
toi wu. Thi nghiém duoc bo tri gdm 20 nghiém thic
duoc t6 hop tir cac gié tri & muc trén va mic duwdi cta
timg yéu to (Bang 5).

Bang 5. Gi4 tri cac yéu t6 diing trong phirong phap RSM-CCD

o Pham vi Mitc
Tén yéu to
nghién ctru -o -1 0 +1 +a,
Peptone (g/1) 39-14,1 39 6 9 12 14,1
(NH,),SO, (g/1) 2,6-9,4 2,6 4 6 8 9,4
CaCl,.2H,0 (g/1) 1,7-3,3 1,7 2 2,5 3 3,3

Két qua t6i wu hoa cho mat s6 noi bao ti trong
khoang tir 0,145 x 10% — 9,6 x 10° CFU/ml va dat mat
s6 cao nhat 1a 9,6 x 105 CFU/ml khi ham luong cta
peptone, (NH,),SO, va CaCl,.2H,0 lan luot1a 9 g/1, 6
g/lval7 g/l

Sau khi phan tich thuc nghiém RSM-CCD, phan
mém dé xuat phuong trinh da thic bac hai dé du
doan mat s6 noi bao tir vi khudn TG-71 nhu sau:

Y = 0,613 + 0,184x, + 0,438x, + 2,844, — 0,001x,2
- 0,005x%,% - 0,353%,% — 0,01x,X, — 0,033x,X5 — 0,133%,X;

Trong d6: Y 1a mat s6 noi bao tir (CFU/ml), x,,
X,, X3 lan luot 12 peptone, (NH,),SO, va CaCl,.2H,0.

Két qua phan tich phuong sai (ANOVA) cua thi
nghiém t6i vu hoa duoc trinh bay trong bang 6. voi
gid tri pvalue ctia mo hinh dat 0,007 (c6 y nghia
théng keé) cho thdy, mo hinh c6 do phu hop tot. He
s6 hoi quy (R?) dat 0,83 ching t6 s6 liéu thuc nghiém
tuong thich 83,07% voi s6 lieu tien doan ctia mo hinh.
Heé so6 R? diéu chinh 1a 0,68 ciing ching td6 mo hinh
c6 y nghia. Ngoai ra hé so bién thién con x4c dinh
muc do tin ciy cua thi nghiém. Trong thi nghiém
nay, gia tri CV dat 0,93 cho thay, thi nghiém thuc
hién dang tin cay.
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Bang 6. Két qua phan tich phuong sai ANOVA trong thi nghiém t6i tu héa theo

phuong phap RSM-CCD
Téng binh phuong | df | Trung binh binh phuong | F-Value | P-Value
Mo hinh 2,611 x 103 9 2,901 x 10 5,45 0,0070
X; — Peptone 1,229 x 10* 1,229 x 10* 2,31 0,1594
X, — (NH,),SO, 8,722 x 10* 1 8,722 x 10* 16,4 0,0023
x3— CaCl,.2H,0 1,146 x 10° 1 1,146 x 10° 0,22 0,6525
XXy 1,625 x 10* 1 1,625x 10* 3,06 0,1110
X X3 1,078 x 10* 1 1,078 x 10* 2,03 0,1850
XoXs3 7,397 x 10 1 7,397 x 10 13,91 0,0039
X 1,375 x 10° 1 1,375x 10° 0,26 0,6222
X, 4,459 x 10° 1 4,459 x 10° 0,84 0,3814
X5? 5,744 x 10 1 5,744 x 10 10,80 0,0082
Su khong phu hop 5,316 x 10* 5 1,063 x 10 1757,87 | <0,0001
R? 0,68
CV %) 0,93
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Spore (CFU/mL)

Spore (CFU/ML)

r- e 25—

B: (NH4)2504 (g/l)
A: Peptone (g)
C: CaCl2.2H20 (gh)

Spore (CFU/mL)

_-( C: CaCi2.2H20 (1)
N

N —_ 2
A: Peptone (g/1) N T .‘

B: (NH4)2504 (g/))

Hinh 1. Biéu d6 dap ting bé mit ctia mat s6 nodi bao tir vi khudn Bacillus pumilus TG-71
theo timg cip yéu to

(A: Peptone va (NH,) SO, B: Peptone va CaCl,2H,0; C: (NH),SO, va CaCl,.2H,0)

Moi hinh khong gian 3 chiéu thé hién su tuong
tac cta 2 trong 3 yéu t6 khao sat, yéu to con lai duoc
c6 dinh ¢ gia tri muic (0) (gia tri trung tam cua yéu to
duoc thé hién trong bang khao sat) (Hinh 1).

Mat s6 noi bao tir cta vi khuan TG-71 tang ti lé
thuan véi néong do peptone (Hinh 1A va 1B). Bén
canh do, CaCl,.2H,O cting anh huodng tich cuc dén
qua trinh tao noi bao tt, mat s6 noi bao tir dat cuc dai
khi CaCl,.2H,0 dat nong do 3 g/1 (Hinh 1B). Nguoc
lai, mat s6 noi bao tir vi khuan tang ti 1é nghich voi
(NH,),SO, va dat cuc dai khi yéu t6 c6 nong do 4 g/1
(Hinh 1A). Tom lai, két qua thuc nghiém phu hop voi
két qua tién doan cua mo hinh dua ra va qua do xac
dinh duoc sy tuong tac cia (NH,),SO, va CaCl,.2H,0
c6 anh huong 16n dén mat s6 noi bao tt vi khuan TG-
71.

3.4. Két qua thi nghiém kiém dinh mé hinh t3i
utu héa

Tur két qua toi wru hoa moi truong nudi cdy bang
phuong phap RSM-CCD, phan mém Design-Expert
10.0.1® da dua ra mo hinh du doan, khi ham luong
céac yéu to peptone, (NH,),SO, va CaCl,.2H,0 dat cac
gia tri 1an luot 1a 12 g/1, 4 g/1va 2,699 g/1 thi mat so6
ndi bao tir vi khuidn TG-71 dat mitc cao nhat 9,4 x 10°
(CFU/ml). Dua vao ham lwong ctia cac thanh phan
trong moi truong nhan sinh khéi trén, thi nghiém
kiém dinh mo hinh duoc thuc hién bang phuong
phap trai dém voi 3 1an lap lai. Sau 72 gid, mat so noi
bao tir thu duoc 1a 9,4 x 10° (CFU/ml). Két qua nay
tuong thich véi mat sé noi bao tt phan mém da du
doan.

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

4. KET LUAN

Bang ma tran Plackett-Burman va phuong phap
RSM-CCD, da xac dinh duwoc 3 yéu t6 chinh anh
huong dén kha nang tao noi bao ti ctia vi khuan TG-
71 voi cac gia tri t0i vu lan luot 1a peptone (12 g/1),
(NH,,SO, (4 g/1) va CaCl,.2H,0 (2,699 g/1), trong
do (NH,),SO, va CaCl,.2H,0 c6 anh huong 16n dén
kha nang tao noi bao tir vi khudn TG-71. Khi 4p dung
gi4 tri t6i vu cta cac thanh phan vao moi truong nhan
sinh khoi vi khudn, két qua mat s6 noi bao tir dat 9,4
x 10 CFU/ml, phu1 hop véi gia tri phan mém da du
doan. Bén canh thanh phan moéi truong nudi cdy, can
quan tam nghién cttu thém vé nhiet do, pH, do suc
khi va toc do lac trong qua trinh nudi 16ng dé thu
duwoc mat so noi bao tir vi khuan TG-71 t6i da.
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OPTIMIZATION OF CULTURE MEDIUM INGREDIENTS
TO STIMULATE SPORULATION OF THE ANTAGONISTIC Bacillus pumilus TG-71
AGAINST RICE BACTERIAL LEAF BLIGHT (Xanthomonas oryzae pv. oryzae)

Thai Tran Anh Thu!, Ho Xuan Bach!,
Nguyen Quang Tien!, Nguyen Dac Khoa!
Y\Can Tho University

Abstract

The antagonistic Bacillus pumilus TG-71 against rice bacterial leaf blight was isolated from a rice field in Tien
Giang Province of Vietnam. Using the Plackett-Burman matrix, three culture medium ingredients including
peptone, (NH,),SO, and CaCl,.2H,0 were found to be major factors having impacts on TG-71 sporulation.
Values of these three factors were optimized using the response surface methodology (RSM) combined with
the central composite designs (CCD). Optimal values of peptone, (NH,),SO, and CaCl,.2H,0 were 12 g/1, 4
g/1and 2.699 g/1, respectively. Spore density was 9.4 x 10° CFU/ml using these values.

Keywords: Bacillus pumilus, central composite designs, Plackett-Burman matrix, response surface

methodology, sporulation.
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NGHIEN CUU DICH CHIET LA CAY BACH BAN
PHONG CHONG NAM Colletotrichum spp. GAY BENH
TREN CAY CA CHUA TAI TiNH NGHE AN

TOM TAT

V6 Thi Dung® ", Vi1 Triéu Man?,

Vuong Thi Thay Hing?, Nguyén Hoang Tién'
! Truong Pai hoc Nghé An

2 Hoi Nghién ciru Bénh hai thuc vat Viét Nam

* Email: vothidung@naue.edu.vn

Khi st dung dich chiét 14 cay bach dan trong diéu kién in vitro véi néng do 5%, 10% va 15%, tac dung trc ché
nay mam ctia bao t& Colletotrichum spp. 1a 100% sau 24 gio xit ly. Trong diéu kién nha luéi, phun dich chiét
14 cay bach dan voi nong do 5, 10 va 15% lén cay ca chua sau 24 gio lay bénh, hiéu luc tc ché tinh gay bénh
cta Colletotrichum spp. khi cay bat dau ra hoa dat 51,28 - 71,08%, cay c6 qua véi duong kinh qua 3 - 4 cm dat
49,03 - 67,28%. HLPT dich chiét 14 cay bach dan & ngoai san xudt khi cay bat dau ra hoa, khi cay c6 qua véi
duong kinh qua 3 - 4 cm va sau thu hoach qua lan dau dat dao dong tir 49,25 - 65,31%.

T khoa: Ca chua, Colletotrichum spp., bach dan.

1. BAT VAN BE

Cay ca chua Solanum Iycopersicum L. c6 tam
quan trong nhat trong nhéom cay tréng thudc ho ca
(Solanaceae) [1]. Hién nay, ca chua duoc trong nhiéu
nuoc chau A nhu: Trung Quéc, An Do, Thai Lan, Han
Quéc, In-do-né-si-a, Viet Nam, Malaixia. O Viet
Nam, cay ca chua duwoc xem la mét trong nhimg cay
trong mang lai hiéu qua kinh té cao cho nguoi san
xuat, khu vuc t6t nhat dé trong ca chua la nhimg khu
vue ¢6 co nhiét do trung binh tir 22 - 28°C, luong mua
trung binh tir 1.500 - 2.500 mm/nam.

Nam Colletotrichum spp. xuat hién va gay hai
hau hét cac vung tréong ca chua & Viet Nam, duoc
xem la bénh nguy hiém sau bénh xoin 14 va bénh
suwong mai.

O Viéet Nam, viéc nghién ctru va tng dung dich
chiét tir thuc vat da duoc tién hanh tir lau nhung moi
chi nghién ctu va tmg dung trong nganh y hoc, chan
nudi, trong bao vé thuc vat st dung dich chiét tir
thuc vat dé phong trir bénh hai cay trong chua nhiéu.
Trong giai doan hién nay, viéc st dung cac dich
chiét co nguon goc tir thuc vat dé phong trir bénh hai
cay trong l1a van dé rat can thiét do hau hét cac san
pham nong nghiép déu duoc quan tam dén van dé
an toan cho nguoi stt dung [2, 3]. Dich chiét tir thuc
vat c6 chua tinh dau va cac hop chat dé bay hoi co
kha nang wtc ché doi voi cac loai thuoc chi
Colletotrichum gay bénh than thu [4]. Arboleda va
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cs (2017) da nghién ctu va cho rang chiét xuat
ethanol cua bach dan c6 hiéu qua ttc ché dén su phat
trién cta ndm Colletotrichum spp. gay bénh trén cay
trong [5].

Nghién ctru nay cung cip dan lieu khoa hoc vé
kha nang ttc ché nam Colletotrichum spp. gay bénh
than thu trén cay ca chua tir dich chiét 1a cay bach
dan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctru

- Giong ca chua (Solanum lycopersicum L) CTV
40.

- Dich chiét tr 14 cay bach dan (Eucalyptus
globulus Labil)

- Moi truong dinh duong: WA (water agar), PDA
(potato dextrose agar).

- Nguon nam Colletotrichum spp. duoc phan lap
ttr mau bénh than thu trén ca chua tai tinh Nghé An.

2.2. Phurong phap nghién ctru
2.2.1. Tao dich chiét I4 cdy bach d4n

Str dung bach dan giong 14 xanh, thu hai 14 banh
té mang vé phong thi nghiém, 14 bach dan rtra sach,
lam kho ty nhién trong phong thi nghiém, duoc gia
nho ép loc 1ay dich. Cho dich ctia 14 bach dan vao cac
ong nghiém va tién hanh ly tam, loai bé ba phia dudi
dé thu lay dich chiét. Dich chiét caa 14 bach dan nay
duoc xem la nguyén chat. St dung 5, 10, 15 ml dich
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chiét goc pha thém 95, 90, 85 ml nuoc cat dé cé 100
ml dich chiét & nong do 5, 10, 15%.

222 Anh huéng cia dich chiét I4 cay bach din
dén bao tir nam Colletotrichum spp.

- Dong luong dich chiét ctia 14 cay bach dan 5,
10, 15 ml cho vao cac binh tam giac c¢6 chira moi
truong WA dé duoc nong do 5, 10, 15%. Lac déu moéi
binh dé dich chiét phan tan déu trong moi truong
WA, sau d6 d6 moi truong c6 chira cac loai dich chiét
ra dia petri.

Str dung phuong phap cdy don bao tir lén bé mat
dia petri c6 chua dich chiét & cac nong do 5, 10, 15%,
moi dia petri cay 20 bao tt ndm Colletotrichum spp.

Thi nghiém duoc bo tri theo kiéu hoan toan
ngau nhién, 4 cong thtrc, moi cong thirc nhac lai 3
lan, 5 dia petri/lan nhac, quan sat 20 bao tit/dia.

Cong thuc 1: Dich chiét 14 cay bach dan c6 nong
do 5%;

Cong thirc 2: Dich chiét 14 cay bach dan c6 nong
do 10%;

Cong thic 3: Dich chiét 14 cay bach dan c6 nong
do 15%;

Cong thuc 4 (Doi ching - D/C): Nuoc cat vo
trung.

Chi tieu theo doi: Ty 1é bao tir ndy mam (%), hiéu
luc ttc ché (%) sau 24 va 48 gio nudi cay.

223 Anh huéng ciia dich chiét I4 cay bach din
dén kha nang gdy bénh cua nam Colletotrichum spp.

bat va xo ditra sau khi duoc hap khir trung &
nhiét do 121°C, tron déu voi phan vi sinh, phan hitu
co va cho vao bau kich thuoc 4 cm x 10 cm. Trong ca
chua vao bau, khi ca chua c6 qua voi duong kinh 3 - 4
cm tién hanh phun dich chiét 14 cay bach dan voi
nong do 5, 10,15% lén 14 va qua:

Phuong phap 1: Phun dung dich 1a cay bach dan
voi nong do 5, 10,15% 1én 14 va qua, sau 24 giod tién
hanh lay bénh nhan tao v6i nong do 10° bao tir/ml
lén 14, qua.

Phuong phap 2. Lay bénh nhan tao trén 14 va
qua, nong do 10° bao tit/ml, sau 24 gio> phun dung
dich 14 cay bach dan 5, 10, 15%.

Thi nghiém bo tri theo kiéu hoan toan ngau
nhién gém 7 cong thitc, méi cong thiee 3 1an nhac lai,
moi 1an nhac 3 cay.
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Cong thic 1: Phun dung dich 14 cay bach dan
nong do 5% + lay bénh;

Cong thiec 2: Phun dung dich 14 ciy bach dan
nong do 10% + lay bénh;

Cong thic 3: Phun dung dich 14 cay bach dan
nong do 15% + lay bénh;

Cong thtc 4: Lay bénh + phun dung dich 1a cay
bach dan nong do 5%;

Cong thtec 5: Lay bénh + phun dung dich 1a cay
bach dan néng do 10%;

Cong thtc 6: Lay bénh + phun dung dich 1a cay
bach dan néng do 15%;

Cong thirc 7 DC: Lay bénh + phun nuéc cat vo
trung.

Phuwong phap lay bénh: Cac bo phan lay bénh
duwoc khit tring bé mat bang NaOCl 1% trong 5 phut,
rtra lai 2 1an bang nudc cat vo trung, tham kho. Nho 6
ul dich bao ti 1én bé mat bo phan lay bénh. U qua, 1a
lay nhiém & 25 - 28°C, do am 100%, 12 gi® sang/12
gid toi trong 3 ngay. Tiép theo 14, qua duoc 0 & cung
diéu kién nhung do 4m 70 - 80%.

Chi tieu theo doi: Thoi gian 0 bénh (ngay) trén
14, qua; duong kinh vét bénh (mm) trén 14, qua.

224 Pdnh gii hiéu luc cua dich chiét I cay
bach din doi voi Colletotrichum spp. gay bénh trén
cdy ca chua trong diéu kién nha luoi

Phun dich chiét 14 cay bach dan néng do 10, 15%
sau 24 gi¢ tién hanh lay bénh trén cay ca chua trong
trong nha ludi. Thi nghiém bé tri theo kiéu hoan toan
ngau nhién gém 4 cong thic, mdi cong thic 3 lan
nhéc lai, 3 cay/lan nhéc.

Cong thiecc 1: Phun dung dich 14 ciy bach dan
nong do 5%;

Cong thic 2: Phun dung dich 14 cay bach dan
nong do 10%;

Cong thiec 3: Phun dung dich 14 ciy bach dan
nong do 15%;

Cong thic 4: Phun nudc cat vo trung.

Phuong phap lay bénh: Cac bo phan lay bénh
duoc khtr tring bé mat bang NaOCl 1% trong 5 phut,
rtra lai 2 1an bang nuoc cat vo trung, tham kho. Nho 6
ul dich bao tir 1én bé mat bo phan lay bénh. Bao qua,
14 lay nhiém, dung may phun swong dé duoc do 4m
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100% trong nha ludi. Sau 3 ngay diéu chinh 4m do 70
- 80%

Chi tieu theo doi: Ty 1é bénh (%), chi s6 bénh (%).

2.2.5. Danh gid hiéu Iic cua dich chiét I4 cdy bach
dan doi voi Colletotrichum spp. gdy bénh trén cdy ca
chua ngodi san xuat tai tinh Nghé An

Tir cac két qua trong phong thi nghiém, dich
chiét 14 cay bach dan nong do 10% duoc st dung dé
danh gia hieu luc v6i nadm Colletotrichum spp. gay
bénh trén cay ca chua & dong ruong.

Thi nghiém duoc bo tri trén dong rudng, moi
cong thie thi nghiém 1a 10 m?, méi cong thic nhac
lai 3 lan [6].

Coéng thic 1: Phun dung dich 14 cay bach dan
nong do 10% khi cay ra hoa;

Coéng thic 2: Phun dung dich 14 cay bach dan
nong do 10% khi cay c6 qua duong kinh 3 - 4 cm;

Coéng thic 3: Phun dung dich 14 cay bach dan
nong do 10% sau thu hoach qua ca chua lan dau;

Cong thirc 4: Phun nuoc cat.

Chi tiéu theo doi: Ty 1é bénh (%), chi s6 bénh
(%).

2.3. Phuong phdp tinh ton va xir Iy so liéu

+Ty 1é bénh (TLB):

TLB % = = x 100

Trong d6: A 1a s6 14, qua cay bi bénh; B 1a téng
s0 14, qua cay diéu tra

+ Chi s6 bénh (CSB):

2 (yxvy)
x 100
(Nxk)

Trong d6: £ (n, x v)) 1a téng tich s6 14, qua bi
bénh véi tri s6 cap bénh twong tng; k 1a tri s6 cap
bénh cao nhat; N 1a téng s6 14 diéu tra.

+ Ty 1é bao tir ndy mam: Quan sat va dém s6 bao
ttr nay mam dudi kinh hién vi quang hoc:

S0 bao i iy mém

CSB (%) =

T 16 bio th ndy mdm () = x 100
Tong 50 bao t quan sit
+ Hiéu luc phong trir (HLPT) theo cong thic
Henderson - Tilton:
Tax Ch
HIFT (%)= (1- ) x 100

CaxTh
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Trong @6: Th la CSB (%) & cong thic trudc xt
ly ; Tala CSB (%) & cong thic sau xtt Iy ; Cb 1a CSB
(%) & cong thie doi ching trudce xt ly; Ca la CSB (%)
& cong thire d6i chimg sau xt ly

S6 lieu thi nghiém duoc tinh toan, xt Iy thong ke
theo phuong phap phéan tich phuong sai biang
chuong trinh IRRISTAT 5.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia dich chiét 14 cay bach dan
dén bao tir ndm Colletotrichum spp.

banh gia kha nang tic ché ndy mam cta bao tir
Colletotrichum spp., thi nghiém tién hanh & nong do
5, 10, 15% trong diéu kién in vitro dé tir d6 tim ra
nong do cta dich chiét 14 cay bach dan cé hiéu luc tc
ché cao d6i v6i sy ndy mam cta bao t nim
Colletotrichum spp. (Bang 1).

Bang 1. Anh hudng ctia dich chiét l4 cay bach dan
dén bao tir ndAm Colletotrichum spp.

TT | Cong | Ty lé bao ttnady | Hiéu luc tc
thuc mam (%) ché (%)
24 gio | 48 gio | 24 giv | 48 gio
1 | CT1 0 10,26 | 100 |81,61°
2 | CI2 0 8,03 100 | 90,107
3 | CI3 0 7,92 100 | 91,78
4 | bC 100 100 - -
LSD o5 3,58

Ghi chu: Cac chir cdi khac nhau trong cung mot
cot chi sir khdc biét ¢ y nghia thong ké; CT Ia cong
thire.

Sau 24 gid, bao tit ndm Colletotrichum spp. & cac
nong do6 khac nhau cta tat cad cac CT thi nghiem
chua thay bao tir nAm Collefotrichum spp. ndy mam,
hiéu luc tc ché dat 100% so voi CT (B/C). Két qua
nghién ctu nay pht hop véi két qua nghién ciru
Arboleda JW va cs (2017): Trong diéu kién 6ng
nghiém dich chiét 14 bach dan c6 hiéu luc tc ché
100% dén sw ndy mam cta bao tit ndm Colletotrichum
spp. trén moi truong WA sau 12 gio, 24 gio [5].

Sau 48 gio ¢ tat ca cac cong thic da thay
Colletotrichum spp. ndy mam, hiéu luc trc ché cua
dich chiét 14 cay bach dan d6i v6i nim
Colletotrichum spp. dat 81,61 - 91,78%. Hiéu luc tic
ché ctia dich chiét 14 cay bach dan déi voi bao tir nAm
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Colletotrichum spp. da cé su sai khac gitta CT1 so  Thi nghiém tién hanh trong diéu kién in vitro vé kha
v6i CT2 va CT3 & mitc LSD 5. nang tc ché cua dich chiét 1a cay bach dan dén tinh
3.2. Anh huéng ctia dich chiét 14 cay bach dan  gay bénh ctia ndm Colletotrichum spp. trén ca chua.
dén kha nang gay bénh ctia ndm Colletotrichum spp.
trong diéu kién in vitro
Béng 2. Anh huéng ctia dich chiét 14 cay bach dan dén kha ning gay bénh
ctia ndm Colletotrichum spp. trong diéu kién in vitro

Cong thuc | Thoi diém phun Trénla Trén qua
€D Thoi gian 1 | Puong kinh | Thoi gian G | Puong kinh
bénh (ngay) | viétbénh | bénh (ngay) | viét bénh
(mm) (mm)
CT1 Trudc lay bénh 6,407 2,12° 5,38" 4,37¢
24 gior

CT2 6,48 2,10° 5,39" 4,37¢

CT3 6,48 2,02° 5,99 4,28°

CT4 Sau lay bénh 24 6,312 2,08 5,01° 4,60¢

gio

CT5 6,37? 2,04" 5,01P 5,97

CTe6 6,45 2,08 6,262 5,98"

CT7 Bb/C) 5,01P 3,09 4,72¢ 6,36°

LSDg 5 0,93 0,72 0,49 1,02

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot chi s khac biét co y nghia thong ké.

Xtr ly dich chiét truoc lay bénh 24 gio, tinh dau
trong dich chiét c6 kha niang ngin can su xam nhiém
va ndy mam cta bao ti ndm Collefotrichum spp. trén
14 va qua ca chua. Khi phun dich 14 bach dan & nong
d6 5, 10 va 15% thoi gian G bénh trén 14 va qua dai
hon so vé6i CT (BC).

Thoi gian G bénh trén 14 khi phun dich 1a bach
dan & CT1, CT2, CT3 lan luot 1a 6,40; 6,48 va 6,48
ngay, trong khi & trén qua chi co6 5,38; 5,39 va 5,99
ngay. Thoi gian t bénh ti 1¢ thuan véi néong do dich
chiét, thoi gian 0 bénh dai nhat & CT nong do dich
chiét 15%, ngan nhat & CT néng do dich chiét 5% va

sai khac cé y nghia khi so sanh gitta cac CT va véi
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doi chimg trén qua, con trén 14 chua co su sai khac
gitra cac CT.

buong kinh vét bénh & CT1, CT2, CT3 trén qua
dao dong tir 4,28 - 4,37 mm trén 1a tir 2,02 - 2,12 mm,
duong kinh vét bénh trén 14 va qua déu nhé hon so voi
duong kinh vét bénh ctia CT (BC) (trén qua 3,09 mm,
trén 14 6,36 mm), tuy nhién duong kinh vét bénh trén 1a
va qua gitra cac cong thitc chua c6 su sai khac c6 y
nghia khi so sanh thong ke.

Sau lay bénh 24 gio bao t&t ndm Colletotrichum
spp. da ndy mam, da co quan hé ky sinh véi ky chu
moi tién hanh phun dich chiét 1a cay bach dan. Thoi
gian U1 bénh & trén 14 1a 6,31 - 6,45 ngay, trén qua la
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5,01 - 6,26 ngay va thoi gian G bénh trén qua da co6 su
sai khac c6 y nghia thong ke.

Xt ly dich chiét trude 24 gio lay bénh, cac hoat
chat trong dich chiét c6 kha nang trc ché sy xam
nhap va ndy mam cua bao t ndm Colletotrichum
spp. trén 14 va qua ca chua. Nong do dich chiét 5 va
10% c6 tac dung kéo dai thoi gian 4 bénh trén 14 va
qua gan nhu nhau so véi CT (B/C), gitta CT1 va CT2

chua c6 sy sai khac & muc LSD 5.

3.3. Panh gia hiéu luc cta dich chiét 14 cay bach
dan d6i voi ndm Collefotrichum spp. gay bénh trén
cay ca chua trong diéu kién nha lu6i

Dé lua chon nong do phu hop cta dich chiét
ngoai san xuat, tiép tuc tién hanh thi nghiém danh
gi4 hiéu luc cta dich chiét 1a cay bach dan nong do 5,
10, 15%
Colletotrichum spp. giy bénh trén cay ca chua trong

dén kha nang phong chong nam

diéu kién nha ludi.

Bang 3. Hiéu luc cta dich chiét 14 cay bach dan phong chéng ndm Colletotrichum spp. gy bénh trén cay

ca chua trong diéu kién nha lu6i

CT Cay bat dau ra hoa Trén cay c6 qua duong kinh 3 -4 cm
TLB %) | CSB (%) | HLPT (%) | TLB (%) | CSB (%) HLPT (%)
CT1 100 10,34 51,28" 100 13,53 49,03P
CT2 100 8,26 70,022 100 9,15 65,74*
CT3 100 7,18 71,08 100 8,05 67,28
CT (bO) 100 29,63 - 100 33,28 -
LSDys 3,88 4,89
CV% 5,61 6,74

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot chi sur khac biét cé y nghia thong ké.

Khi stt dung noéng do 5% (CT1) va 10% (CT2),
HLPT trén 14 1a 51,28% va 70,02% con HLPT trén qua
1a 49,03% va 65,74%. Khi gidm nong do caa dich chiét
l1a bach dan tir 15% xuéng 10% thi HLPT d6i ndm
Colletotrichum spp. giy bénh trén cay ca chua trén la
va trén qua khong thay d6i nhiéu, nhu vay hiéu qua
phong chong bénh trén 14 va trén qua cta CT2 va
CT3 khong c6 su sai khac & muc y nghia thong ke.
Két qua nay phu nay phu hop voi két qua nghién ctru
ctia Saini va cs (2017), Villafana va cs (2018), da két
luan dich chiét tir mot s6 loai thuc vat c6 kha ning
thé ttc ché nam Collefotrichum spp. gay bénh trén
cay ca chua vao thoi ky cay cho qua véi hiéu luc tir 45
-70% [7, 8].

Nhu vay, hiéu luc ctia dich chiét 14 cay bach dan
doi voi nam Colletotrichum spp. trén 14 va qua ca
chua chua c6 su sai khac & muc c6 y nghia thong ke.
Tir cac két qua trén, dich chiét 1a cay bach dan nong
do 10% duoc st dung dé tién hanh thi nghiém ngoai
san xuat.

3.4. Hiéu lyc phong chdng ctia dich chiét 1a cay
bach dan d6i ndm Colletotrichum spp. gy bénh trén
cay ca chua & déng rudng tai tinh Nghe An.

Dé biét duoc dich chiét 14 bach dan c6 hiéu luc
phong chong Colletotrichum spp. ngoai san xuat hay
khong, tién hanh thi nghiém ngoai san xuat vé danh
gi4 hiéu luc cta dich chiét 14 bach dan 10% trén cay ca
chua vao thoi diém cay ra hoa, cay c6 qua voi duong
kinh qua tir 3 - 4 cm va sau thu hoach qua lan dau.
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Bang 4. Hiéu liec ctia dich chiét 14 cay bach dan phong chéng ndm Colletotrichum spp.

gay bénh trén cay ca chua ngodi san xuit

CT Thoi diém phun dich chiét | TLB (%) | CSB (%) | HLPT %)

CT1 Cay bat dau ra hoa 11,18 10,80 65,312

CT2 Trén cay c6 qua voi duong 16,81 15,53 52,92

kinh qua 3-4 cm
CT3 Sau thu hoach qua lan dau 20,64 27,92 49,25¢
CT (BO) Nuoc cat 32,23 39,47 -

LSD,05 4,88

CV% 2,90

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot chi swr khac biét co y nghia thong ké.

Khi cay ca chua bat dau ra hoa lic nay nim
Colletotrichum spp. xuat hién chua nhiéu do vay
phun dich bach dan ton tai va bam dinh trén bé mat
ctia la trong d6i tot nén tang kha nang tic ché sy xam
nhap va ndy mam cda bao tir ndm trén 14 ca chua,
HLPT luc nay dat 65,31%. Khi cay c6é qua véi duong
kinh qua tir 3 - 4 cm bat dau ra hoa ty 1é bénh va chi
s6 benh déu thap hon rat nhiéu so voi d6i chimg,
hiéu luc phong chong cta dich bach dan lac nay dat
52,92%.

Sau thu hoach qua lan dau, nam Colletotrichum
spp. ton tai trén cay twong doi nhiéu tiép tuc tai xam
nhiém va gay hai, CSB thoi diém nay lén toi 27,92%
va hiéu luc cta dich chiét dat 49,25%. O thoi ky nay,
HLPT bénh gidm so voi thoi diém cay bat dau ra hoa
va khi cay cé qua véi duong kinh qua tir 3 - 4 cm, gitra
cac CT déu co su sai khac co y nghia thong ké.

Nhu vay hiéu luc phong trir ctia dich chiét 1a cay
bach dan nong do 10% do6i voi nam Collefotrichum
Spp. ngoai san xuat dat 49,25 - 65,31%.

4. KET LUAN

Dich chiét 14 cay bach dan & nong do 5, 10 va 15
% c6 hiéu luc trc ché 100% sy ndy mam ctia bao tir
nam Colletotrichum spp. sau 24 gio xtt ly, sau 48 gio
xtr ly hiéu luc trc ché d6i voi nam Colletotrichum spp.
dat 81,61 - 91,78%. Nong do 5, 10 va 15% caa dich
chiét 14 cay bach dan do6i voi Colletotrichum spp. gay
bénh trén cay ca chua trong diéu kién nha luoi HLPT
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dat 49,03 - 71,08%, ngoai san xuat nong do dich chiét
14 cay bach dan 10% dat 49,25 - 65,31%.
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DISEASE ON TOMATO IN NGHE AN PROVINCE
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Abstract

When using eucalyptus extraction invitro condition with extraction concentrations of 5%, 10% and 15%, the
influence on germination inhibition of Colletotrichum spp. spores is 100% after 24 hours treatment. In
greenhouse conditions, spraying eucalyptus extract at concentrations of 5, 10 and 15% on tomato plants after
24 hours of infection, the inhibitory effect on the pathogenicity of Colletotrichum spp. when the plants
began to flower reached 51.28 - 71.08% and on plants with fruit diameters of 3 - 4 cm reached 49.03 - 67.28%.
The prevention effectiveness reached of eucalyptus extract in production when the plants began to flower,
when the plants had fruit with fruit diameters of 3 - 4 cm and after the first harvest ranged from 49.25 -
65.31%.

Keywords: Tomato, Colletotrichum spp., eucalyptus.
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S0 SANH HIEU QUA GIAM BENH BAC LA LUA
CUA DICH CHIET LA CAY HOA NGU SAC (Ageratum
conyzoides) VA CAY CO HOI (Chromolaena odoratal)

Truong Vin Xa!, Nguyén Chi Thién!, Nguyén Déic Khoa® "

! Truong Pai hoc Sir pham Ky thuat Vinh Long
? Truong DPai hoc Can Tho
* Email: ndkhoa@ctu.edu.vn

TOM TAT

Bénh bac 14 (chay bia 14) gay thiét hai nang sudt lda va chat luong hat gao, dac biét trong muia mua. Dich
chiét 14 cay hoa ngt sic (Ageratum conyzoides) va cay cb hoi (Chromolaena odorata) c6 kha nang giiup
giam bénh trong diéu kién nha luéi. Nghién cttu nay so sanh hiéu qua gidm bénh cua 2 loai dich chiét khi
duoc xtt ly bang bién phap ngam hat giong véi dich chiét trong 24 gio trude khi gieo va ngam hat giong két
hop phun lén 14 Ida 7 hodc 14 ngay trudc khi lay béenh (NTLB). Khi st dung bién phap ngam hat, dich chiét
3%, 4%, 5% (w/v) 14 cay hoa ngit sic va dich chiét 4% va 5% 14 cay c6 hoi déu co hiéu qua giam bénh tuong
duong thudc héa hoc Starner 20 WP, trong do, 3% dich chiét 14 cay hoa ngit sic va 4% dich chiét 14 cay co
hoi 1a nong do thap nhat c6 hiéu qua giam bénh nén c6 thé tiép tuc nghién ciru tng dung vao thuc té€ san
xuat. Hiéu qua gidm bénh cta dich chiét 1a cay hoa ngii sic thap hon dich chiét 14 cay cé hoi. Két hop ngam
hat giong voi phun dich chiét 1én 14 ua cho thay, hiéu qua giam bénh cao hon chi xit Iy ngam hat. Két hop
ngam hat v6i phun lén 14 lda dich chiét 14 cay hoa ngii sac & thoi diém 7 NTLB c6 hiéu qua giam bénh cao
hon ngam hat két hop voi phun 1én 14 lda & thoi diém 14 NTLB, trong d6 ngam hat giéng véi dich chiét 3%
két hop phun 1én 14 laa dich chiét 4% & thoi diém 7 NTLB c6 hiéu qua cao nhat (56,3%). Nguoc lai, két hop
ngam hat va phun Ién 14 lda dich chiét 14 cay cé hoi & thoi diém 14 NTLB c6 hiéu qua gidm bénh cao hon
ngam hat két hop phun lén 14 lda & thoi diém 7 NTLB, trong d6 ngam hat giong véi dich chiét 4% két hop

phun lén 14 laa dich chiét 5% & thoi diém 14 NTLB c6 hiéu qua cao nhat (56,1%).

Tt khéa: Bac /4, cé hoi, hoa ngi sic, liia, Xanthomonas oryzae pv. oryzae.

1. BAT VAN BE

Bénh bac 14 (chay bia 14) lua do vi khuan Gram
am Xanthomonas oryzae pv. oryzae (Xoo) gay ra [1]
la mot trong nhitng bénh gay hai niang cho nén san
xuét lda gao trén thé gioi [2, 3]. O Viet Nam, bénh
thuong phat trién manh trén cac vu laa hé thu va co
thé gay thiét hai nang suat va chat luong laa [4].

Cac két qua nghién ctru truée day cho thay, cac
loai dich chiét thuc vat c6 kha nang gitp giam bénh
bac 14 nhu: Dich chiét methanol 14 cay ca doc duoc
(Datura mete) [5], dich chiét nudc va methanol 14
cay cang mai (Adhatoda vasica) [6], dich chiét nuoc
la cay ngii trao (Vitex negundo) [7], dich chiét nuoc
va methanol 14 cay song doi (Kalanchoe pinnata) (8 -
10].

Cay hoa ngii siac hay con goi la cay c6 cut heo
(Ageratum conyzoides) la loai cay bui, thuéc ho
Asteraceae, 1a loai cay hoang dai phd bién & Viet
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Nam [11]. Phun lén 14 lua dich chiét ethanol 14 cay
hoa ngi1 sic c6 kha niang gitip giam bénh bénh dao
on (Pyricularia oryzae) va bénh doém vin
(Rhizoctonia solan)) trong diéu kién nha luéi [12].

Cay c0 hoi (Chromolaena odorata) 1a loai cay
bui, thuoc ho Asteraceae, la loai cay hoang dai
thuong phat trién manh va ra hoa vao mua mua [11].
Ngam hat lua giong bang dich chiét 14 cay c6 hoi c6
kha nang gitup gidm cac loai bénh trén lua lan luot 1a
45% d@6i voi bénh dom van va 57% doi voi bénh chay 14
(Bipolaris oryzae) trong diéu kién nha luéi [13]. Hieu
qua giap giam bénh khi dwoc xt Iy ngdm hat laa
bang dich chiét c6 hoi da duoc chimg minh thong
qua co ché kich khang bang phuong phap biéu hién
gen fp-1,3-glucanase [13, 14].

Nghién cttu nay thuc hién nhidm so sanh hiéu
qua giup giam bénh bac 14 lua caa dich chiét 1a cay
hoa ngii sac va dich chiét 14 cay cé hoi thong qua hai
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bién phap 4p dung la: Ngam hat giong bang dich
chiét trong 24 gio trudc khi gieo; ngam hat giong két
hop phun lén 14 lua dich chiét. Nghién ctru nay lam
co s dé tmg dung vao thuc té phong tri bénh bac 14
tréen dong ruong mot cach hiéu qua, than thién voi
moi truong, dé stt dung va c6 thé tan dung ngudn
nguyeén liéu tai chd dé giam chi phi san xuét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Mam bénh 1a vi khudn Xanthomonas oryzae pv.
oryzae XCT-13 (Xoo) duoc cung cap tir nhém nghién
cttu Bénh hoc Thuc vat, Vién Céng nghé Sinh hoc va
Thuc pham, Truong Dai hoc Can Tho. Vi khuian Xoo
duoc nuoi cdy trén moi truong Wakimoto.

Giong lua Jasmine 85 cip xac nhan duoc cung
céap tir Vien lua Dong bang song Ctru Long 1a giong
nhiém bénh bac 14.

Cay hoa ngii sic (A. conyzoides) va cay co hoi
(C. odorata) duoc trong tai nha luéi ctia Truong Dai
hoc Su pham Ky thuat Vinh Long (Truong DPHSPKT
Vinh Long) 12 thang truéc khi thu mau 14 dé thuc
hién nghién cttu nay.

2.2. Phuong phap nghién ctru

2.2.1. Vit liéu nghién cuu

bat stt dung trong cac thi nghiém duoc thu thap
trong khuon vién Truong DHSPKT Vinh Long. Dat
thu vé duoc phoi kho va bam nhé. Stt dung voi bot
(100 g voi bot cho 10 kg dat) dé bon vao dat ngay sau
bam nhd. Sau d6, cho khoang 7 - 10 kg dat vao moi
chau (30 x 45 x 20 cm), ngam nudc trong 4 ngay va
lam toi dat trude khi gieo lua.

Phan bén stt dung cho cay laa thi nghiém goém:
dam uré (N) do Cong ty Pam Phu My cung cap,
super phosphate (P) tit Cong ty Supe phot phat va
Hoéa chat Lam Thao va potassium chloride (K) cua
Tap doan Vinacam. Liéu lwong bon duoc ap dung
theo khuyén céo tir Chi cuc Trong trot va Bao vé
thuc vat - Thanh pho Can Tho, véi mitc 120 N-40 P -
60 K. Cu thé mdi chau: Bon 16t 2,4 g P trudce khi gieo
2 ngay; bon thuc vao cac giai doan 10, 20, 40 va 70
ngay sau khi gieo v6i 0,5 g Nva 0,12 g K [9, 10].
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Nghiém thic d6i chimg duong st dung thuoc
héa hoc Starner 20 WP (10 g/g6i) do Cong ty Bao vé
Thuec vat 1 Trung wong san xuat. Starner chira hoat
chat oxolinic axit voi néong do 20%, co kha ning
khang khu4n phd rong va dac biét hiéu qua trong
viec kiém soat bénh bac 14. Loai thudéc nay duoc
phun vao céc thoi diém 5, 10 va 15 ngay sau khi lay
bénh (NSLB), vo¢i liéu luong 5 mL dung dich (nong
do 1 mg/mL) cho mdi chau trong laa thi nghiém [8 -
10].

222 Dich chiét thuc vat va huyén phu vi khuin
Xoo

Chuén bi dich chiét cho nghién ctru: Mau 14 cay
hoa ngii sdc va 14 cay c6 hoi duoc thu hoach vao luc 7
gio sang tai nha ludi Truong DHSPKT Vinh Long,
sau do duoc chuyén ngay dén phong thi nghiem dé
tao dich chiét. Cac 14 truéng thanh, khong bi sau,
bénh, kich thuéc déng déu duoc duoc rita sach bing
nudc may va dé rao. Chudn bi dich chiét thuc vat
nong do 1% (tinh theo khoi luong 14 tuoi trén thé tich
nuoc cat, w/v), tién hanh can 5 g 14 tuoi da duoc cat
nho (kich thudc khoang 2 - 3 cm), cho vao may xay
cung v6i 500 mL nudc cat (st dung may xay BL-T60
ctia Toshiba). Hon hop nay duogc xay nhuyén trong 5
phut, sau dé loc qua gidy loc dinh tinh (Whatman,
@11 pm) dé thu duoc dich chiét voi nong do 1%
(w/v). Tuong tu, dich chiét néng do 2 - 5% ciing duoc
chuén bi theo quy trinh twong tu. T4t ca cac loai dich
chiét déu duoc chuén bi trong ciing ngay va stt dung
ngay dé ngam hat lua giong.

Chuén bi huyén phu vi khuidn Xoo véi nong do
10° CFU/mL dung dé chiung bénh nhan tao, thuc
hién theo cac budc sau: Sit dung que cdy vo trung,
lay hai vong day vi khuidn da phat trién trén moi
truong Wakimoto sau 48 gi¢ va hoa tan vao 10 mL
nuoc cat da duoc tiét trung. Sau do, do kha nang hap
thu quang hoc ctia huyén pht nay & budc song 600
nm va diéu chinh gia tri hap thu quang phé dat mic
0,37 [8, 10]. Huyén phu1 vi khudn duoc stt dung ngay
lap titc dé€ tién hanh ching bénh nhan tao.

2.2.3. Khdo sdt khi nang gidam bénh bac I cua
dich chiét 14 cay hoa nga sac va dich chiét I4 cdy co
héi bang bién phap ngam hat
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Thi nghiém duoc bo tri hoan toan ngau nhién 3
lan 14p lai gom 2 yéu t6 duoc nghién cttu: Dich chiét
14 cay hoa ngii sic va 14 cay co6 hoi; nam nong do dich
chiét 1a 1%, 2%, 3%, 4% va 5% (w/v). Thi nghiém nay
duoc thuc hién tir nam 2022 - 2023, tai nha luéi cua
Truong DPHSPKT Vinh Long.

Thuc hién thi nghiém: Cac nghiém thic thi hat
lua giong duoc ngam trong dich chiét trong 24 gio.
Nghiém thirc d6i ching thi hat laa giong duoc ngam
trong nudc cat tiét trung cung thoi gian. Sau giai
doan ngam, tat ca cac nghiém thic déu duoc u trong
toi & diéu kieén nhiét do phong (32 + 1°C) trong 48
gio nham kich thich qua trinh ndy mam sau dé gieo
vao cac chau dat da chuén bi san trong nha ludi.

Cay lua duoc lay bénh nhan tao vao giai doan 45
ngay sau khi gieo. Lay bénh nhan tao dugc thuc hién
theo phuong phap ctia Kauffman (1973) [15] va duoc
diéu chinh boi Xa va cs (2023) [9], st dung kéo da
duoc tiét trung nhung vao huyén phu vi khuidn Xoo
voi mat do 10° CFU/mL, sau d6 cat 3 - 5 chép 14 trén
modi cay (cat tir 2 - 3 cm tir chop 14). Trong méi bui
chon ngau nhién 5 cay dé tién hanh cit.

Ghi nhan chi tiéu: Chiéu dai vét bénh duoc do &
thoi diém 7, 14 va 21 ngay sau lay bénh (NSLB) [9,
10].

Xac dinh hiéu qua giam bénh ctia nghiém thic
c6 xit ly dich chiét hoac nghiém thic déi ching
duwong so véi nghiém thitc d6i chimg am theo mo ta
cua Nisha va cs (2012) [7], cong thic:

Hieu qua giam bénh (%) = % *x 100% 7]

Trong do6: A la chiéu dai vét bénh ctia nghiém
thic doi ching am; B 1a chiéu dai vét bénh ctia
nghiém thic co xtt ly dich chiét hoac nghiém thirc
doi chimg duong.

2.24. Khdo sat kha nang gidm bénh bac I cua
dich chiét I4 cay hoa ngi sdc va dich chiét 14 cdy co
hoi bang bién phap ngam hat két hop phun Ién 14 lia

Do6i voi dich chiét 14 cay hoa ngii sic: Thi
nghiém duoc b tri hoan toan ngau nhién 3 lan lap lai
gom 2 yéu to: Ngam hat giong nong do 3% (nong do
thap nhat stt dung dé ngam hat giong nhung van thé
hién hiéu qua gidm bénh duy tri dén 21 NSLB) két

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

hop phun lén 14 lda 7 ngay truéc khi lay bénh
(NTLB) va 14 NTLB; nam nong do dich chiét phun
lén 1a Iua 1a 1%, 2%, 3%, 4% va 5% (w/v).

Dai voi dich chiét 1a cay c6 hoi: Thi nghiém duwoc
bo tri hoan toan ngau nhién 3 1an 14p lai gdm 2 yéu
to: Ngam hat giong néng do 4% (néng do thap nhat
stt dung dé ngam hat giong nhung van thé hién hiéu
quéa giam bénh duy tri dén 21 NSLB) két hop phun
lén 14 lda 7 NTLB va 14 NTLB; nam nong d¢ dich
chiét phun lén 14 lta 1a 1%, 2%, 3%, 4% va 5% (w/v).

Thi nghiém nay duoc thuc hién tir nam 2023 -
2024, tai nha ludi ctia Truong DPHSPKT Vinh Long.
Cay lua duoc chiung bénh nhan tao, do chiéu dai vét
bénh va xac dinh hiéu qua giam bénh thuc hién
tuong tu nhu trén.

2.2.5. Phan tich so'liéu

S6 lieu chiéu dai vét bénh va hiéu qua giam bénh
duoc tinh trung binh, phan tich phuong sai (ANOVA)
va so sanh bang phép thit Duncan voi mtc y nghia
5% theo ttmg chi tiéu khao sat bang phan mém thong
ké SAS® 9.0 (SAS Institure Inc., Cary, USA).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha niing giam bénh bac 14 ctia dich chiét 14
cay hoa ngii sic va dich chiét 14 cay c6 hoi bing bién
phap ngam hat giéng

Chiéu dai vét bénh bac 14 cta cac nghiém thic
ngam hat giong bang dich chiét 14 cay hoa ngii sic &
nong do 3% 1a 336,3 + 15,7 mm, néng do 4% 1a 317,4 +
28,9 mm va nong do 5% la 319,3 + 9,4 mm; chiéu dai
vét bénh ctia 3 nghiém thic déu khac biét c6 y nghia
voi nghiém thitc doi chiung am (387,6 + 39,5 mm) va
twong duong voi nghiém thic déi chimg duwong
(305,1 + 7,4 mm) (Hinh 1).

Tuong tw, chiéu dai vét bénh bac 14 ctia cac
nghiém thitc ngam hat giong bang dich chiét 14 cay
c6 hoi & nong do 4% 1a 302,5 + 9,6 mm va néng do 5%
la 272,9 + 8,9 mm; chiéu dai vét bénh ctia 2 nghiém
thitc déu khac biét c6 y nghia so v6i nghiém thirc doi
chimg am va tuwong duong véi nghiém thic doi
chimg duong (Hinh 1).

Nhu vay, ngam hat giéng bang dich chiét 14 cay
hoa ngit sic (ndéng do6 3%, 4% va 5%) va dich chiét 1a
cay co6 hoi (nong do 4% va 5%) co kha niang gidm bénh
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bac 14 trong duong st dung thudc héa hoc Starner 20
WP va duy tri dén 21 NSLB. Trong d96, dich chiét 1a
cay hoa ngti sic nong do 3% va dich chiét 14 cay co6 hoi
nong do 4% la nong do thap nhat co6 kha niang giam
chiéu dai vét bénh duy tri dén 21 ngay.

Kha nang giam bénh bac 1a ciing duoc ghi nhan
& cac nghién ctru ngam hat giong bang dich chiét 1a

song doi nong do 1,5% [8], ngam hat giong bang cao
chiét 14 song doi trong dung moi methanol néng do
1% [10], ngam hat giong bang cao phan doan bang
dung moi acetone nong do 1% [16]. Nhu vay, bién
phap ngam hat giéng bang dich chiét thuc vat c6 kha
nang giup giam bénh bac la.
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Hinh 1. Chiéu dai vét bénh bac 14 khi hat gidng duwoc ngam bang dich chiét 14 cay hoa ngii sic
va dich chiét 14 cay c6 hoi
Ghi chu: Cic cot trong cung mot ngdy co chir cdi giong nhau thi khac biét khong co y nghia thong ké (p >

0,05) bang phép thir Duncan.

3.2. Hiéu qua giam bénh bac 14 cta dich chiét 14
cay hoa ngi sic va dich chiét 14 cay c6 hoi bang bién
phap ngam hat

Hiéu qua giam bénh bac 14 ctia cac nghiém thic
ngam hat giong bang dich chiét 14 cay hoa ngit sac
(ndng do 3%, 4% va 5%) va dich chiét 1a cay c6 hoi
(ndng do 4% va 5%) khac biet khong y nghia so voi
doi chimg duong (thudc hoa hoc Starner 20 WP)
(Bang 2). bac biét, & 21 NSLB ghi nhan hiéu qua
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giam bénh cta cic nghiém thitc ngam hat giong
bang dich chiét 14 cay c6 hoi déu cao hon so voi dich
chiét 14 cay hoa ngti sic & cting néng do. Trong do,
hiéu qua giam bénh cao nhat & nong do 5% cta dich
chiét 14 cay c6 hoi 1a 28,9% ¢ 21 NSLB. Dé tiét kiem
nguyén lieu thi 3% dich chiét 1a cay hoa ngii sac va 4%
dich chiét 14 cay co hoi 1a nong do thap nhat c6 hiéu
qua gidam bénh nén cé thé tiép tuc nghién ctu tng
dung vao thuc té san xuat.
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Bang 1. Hiéu qua gidm bénh bac 14 khi hat lta giong duoc ngam béang dich chiét 1a cay hoa ngii sac
va dich chiét 14 cay c6 hoi

) X Hiéu qua giam bénh bac 14 (%)
Loai dich chiét | Nong do (w/v)
7 NSLB 14 NSLB 21 NSLB
3% 142+5,7° 152+9,0° 12,8+ 6,6
Dich chiét 14 cay a a ab
. 4% 20,2+6,9 209 +7,8 18,0+ 3,7
hoa ngii sac
5% 21,6 £5,8° 212+51° 16,9+ 7,1 ab
Dich chiét la cay 4% 173+6,0" 21,6£9,1° 214+80%
cd hoi 5% 19.8+5,5° 18,7+64" 289+95"
Doi ching duong (Starner 20 WP) 193+74° 184+52° 20,9+6,7%
Mtc y nghia ns ns *
CV% 0,261 0,313 1,415

Ghi chu: Cic gid tri trong cung mot cot co chir cdi giong nhau thi khac biét khong co y nghia thong ké (p
> 0,05) bang phép thir Duncan. NSLB I4 ngady sau Iiy bénh.

3.3. Kha ning giam bénh bac 14 clia dich chiét14 ghiém nay, bien phép ngam hat giéng két hop phun
lén 14 lua dich chiét nham xac dinh hiéu qua phong
tri bénh trong thuc té san xuat, dac biet khi ap luc
bénh cao.

cay hoa ngii sic va dich chiét 14 cay cé héi bing bién
phap ngam hat két hop phun 1én 14 lua

Ngam hat bang dich chiét 14 cay hoa ngii sic
nong do 3% hoac dich chiét 14 cay cé hoi 4% giup
giam bénh bac 14 laa tir thi nghiém trén. O thi
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Hinh 2. Chiéu dai vét bénh bac 14 cia bién phap ngam hat giong két hop phun lén
14 ia bing dich chiét 14 cay hoa ngii sic
Ghi chu: Céc cot trong cung mot ngdy co chir cdi giong nhau thi khic biét khong co y nghia thong ké (p >
0,05) bang phép thir Duncan. (A) Ngam hat lia giong bang dich chiét I4 cdy hoa nga sdc nong do 3% két hop
phun dich chiét ¢ thoi diém 14 ngay trudc khi Iy bénh. (B) Ngam hat hia giong bang dich chiét I4 cay hoa
ngi sac nong do 3% két hop phun dich chiét ¢ thoi diém 7 ngdy trude khi Iy bénh.
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Chiéu dai vét bénh bac 14 & cac nghiém thtc
ngam hat lua giéng bang dich chiét nong do 3% két
hop phun lén 14 lua nong do 1 - 5% & thoi diém 14
NTLB déu twong duong voi nghiém thirc doi ching
duwong (Hinh 2A). Trong &0, khi phun lén 14 lua dich
chiét nong do cang cao thi kha nang giam bénh cang
biéu hién ro hon thong qua chiéu dai vét bénh cang
ngan. Chiéu dai vét bénh bac 14 & cac nghiém thirc
ngam hat lua giéng bang dich chiét nong do 3% két

hop phun lén 14 lda néng do 1 - 5% & thoi diém 7
NTLB déu tuong duong voi nghiém thitc doi ching
dwong (Hinh 2B). Trong d6, ngam hat giong bang
dich chiét néng @6 3% két hop phun lén 14 lda néng
do 4% & thoi diém 7 NTLB khac biét y nghia so voi sit
dung thudc hoa hoc Starner 20 WP va duy tri & ca 3
thoi diém khao sat (7, 14 va 21 NSLB).

3.3.2. Poi voi dich chiét I4 cdy co hoi
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Hinh 3. Chiéu dai vét bénh bac 14 ctia bién phap ngam hat giéng két hop phun lén
14 ua bang dich chiét 14 cay co hoi
Ghi chu: Céc cot trong cung mot ngdy co chir cdi giong nhau thi khac biét khong co y nghia thong ké (p >
0,05) bang phép thir Duncan. (C) Ngam hat lia giong bang dich chiét I4 ciy cé hoi nong do 4% két hop phun
dich chiét ¢ thoi diém 14 ngdy trudce khi Iay bénh. (D) Ngam hat lia giong bang dich chiét 14 cy cé hoi nong
do 4% két hop phun dich chiét ¢ thoi diém 7 ngdy truoc khi Idy bénh.

Chiéu dai vét beénh bac 14 & cac nghiém thic
ngam hat lua giéng bang dich chiét nong do 4% két
hop phun 1én 14 ltua néng do 1% va 2% & thoi diém 14
NTLB tuong duong voi nghiém thic d6i ching
duong (Hinh 2C). bac biét, chiéu dai vét bénh cua
nghiém thic ngam két hop phun 1én 14 Ita néong do 3
- 5% khac biét y nghia so véi doi chitng duong duy tri
dén 21 ngay.
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Chiéu dai vét bénh bac 14 & cac nghiém thic
ngam hat lua giéng bang dich chiét nong do 4% két
hop phun lén 14 lda nong do 1 - 5% & thoi diém 14
NTLB déu tuong duong voi nghiém thitc doi ching
duong (Hinh 2D).

Cac nghién ctu truoc day voi cac loai dich chiét
thuc vat cing da xac dinh kha nang giup giam bénh
bac 14 bang bién phap phun 1én 14 ltia hodc ngam hat
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giong két hop phun lén 14 lua nhu phun dich chiét 14
cay hoa ngii sac nong do 3% va 5% lén 14 Iua & ca hai
14 va 7 NTLB gitp gidm chiéu dai vét bénh tuong
duong d6i chimg duwong [17]. Phun dich chiét 14 cay
c6 hoi nong do 3 - 5% & thoi diém 14 NTLB c6 kha
nang giam bénh dén 21 NSLB; trong do, phun lén 14
nong do 5% co6 kha niang giam bénh tuong duong voi
thuoc hoa hoc [18]. Phun dich chiét 14 song doi nong

do 1% & thoi diém 14 NTLB c6 kha nang giam bénh
dén 21 NSLB [19]. Ngam hat dich chiét song doi
nong do 1% két hop phun lén 14 laa & nong do 5% & va
ca 2 thoi diém 14 va 7 NTLB giap giam chiéu dai vét
bénh twong dwong véi stt dung thuoc héa hoc [9].

3.4. Hiéu qua giam bénh bac 14 cta dich chiét 14
cay hoa ngii sic va dich chiét 14 cay c6 hoi bing bién
phap ngam hat két hop phun lén 14 lda

Bang 2. Hiéu qua gidm bénh bac 14 khi ngam hat gidng véi dich chiét 14 cay ngii sic
nbng do 3% két hop phun lén 14 lua

Néng do Hiéu qua gidm bénh bac 14 (%)
Bién phap xt ly N
phun la 7 NSLB 14 NSLB 21 NSLB
1% 11,1 +1,5° 159+92° 152+73"°
Ngam hat bang dich chiét 2% 103+2,0° 262+£36% 20,9 +£93°
14 cay hoa ngii sac nong do 3% 129+5,7% 25584 262+53"
3% két hop phun 14 lua & 14
NTLB 4% 29,0+3,7" 352+3,3¢ 31,4£32°
5% 298+9.4"% 32,6 +6,3 " 202 +78"°
1% 21,0+9.8% 203+92%° 152+73°
Ngam hat bang dich chiét 2% 23,6 +6,7%® 30,5 +3,7 % 20,9 +4,7°
I c4y hoa ngti sac nong d9 3% 288+97% | 458+20,1% | 329+46°
3% két hop phun 14 lua & 7
NTLB 4% 44,9 £4,5° 46026 | 563+122"
5% 458 +13,5°¢ 56,2+ 10,6 ¢ 26,9 +10,1°
Péi ching duong (Starner 20 WP) 193£74% | 184+52" | 209£67"
Mtic y nghia o o *
CVY% 5,310 6,239 2,668

Ghi chi: Cic gid tri trong cung mot cot co chir cdi giong nhau thi khac biét khong co y nghia thong ké (p
> 0,05) bang phép thir Duncan. NTLB I ngdy truoc Iy bénh. NSLB Ia ngay sau iy bénh.

Hiéu qua giam bénh bac 14 khi ngam hat giong
bang dich chiét 14 cay hoa ngii sic nong do 3% két
hop phun lén 14 lta dich chiét nong do 4% & thoi diém
14 NTLB (1a 31,4%) va 7 NTLB (la 56,3%); 1la 2
nghiém thitc c6 hiéu qua gidm bénh cao nhat & timg
thoi diém phun dich chiét (Bang 2). Trong do, ngam
hat 3% két hop phun 14 lua 4% & thoi diém 7 NTLB
cao hon so voi st dung thudc hoa hoc Starner 20 WP
va duy tri 21 NSLB. Bién phap ngam hat két hop
phun lén 14 & thoi diém 7 NTLB (38 ngay sau khi sa)
ghi nhan hiéu qua giam bénh cao hon so v6i phun
lén 14 ¢ thoi diém 14 NTLB (31 ngay sau khi sa). Nhu
vay, bién phap ngam hat két hop phun lén 14 lua dich
chiét 14 cay hoa ngii sic cang gan voi thoi gian xuat
hién bénh thi hiéu qua giadm bénh cang cao.

Hiéu qua giam bénh bac 14 khi ngam hat giong
bang dich chiét 1a cay c6 hoi nong do 4% két hop
phun lén 14 lda dich chiét nong do 3 - 5% & thoi diém
14 NTLB lan luot 1a 43,3%, 46,5% va 56,1%; khac biet y
nghia so voi st dung thudc héa hoc Starner 20 WP
(20,9%) (Bang 3). Trong d6, hiéu qua giam bénh cta
bién phap ngam hat két hop phun lén 14 & thoi diém
14 NTLB (31 ngay sau khi sa) ghi nhan hiéu qua
giam bénh cao hon so v6i phun 1én 14 & thoi diém 7
NTLB (38 ngay sau khi sa). Nhu vay, bién phap
ngam hat két hop phun 1én 14 lua dich chiét 1a cay co
hoi cang xa véi thoi gian xuat hién bénh thi hiéu qua
giam bénh cang cao.

Nhu vay, ngam hat giong bang dich chiét 1a cay
hoa ngit sic nong do6 3% két hop phun 14 lua dich
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chiét nong do 4% & 7 NTLB c6 hiéu qua giam bénh
tot nhat. Ngam hat giong bang dich chiét 1a cay co

hoi nong do 4% két hop phun 14 lua dich chiét nong
do 5% co hiéu qua giam bénh tot nhat.

Bang 3. Hiéu qua gidm bénh bac 14 khi ngam hat giong véi dich chiét 14 cay cé hoi
ndng do 4% két hop phun lén 14 lua

Néng do Hiéu qua giam bénh bac 1a (%)
Bién phap xt ly N
phun la 7 NSLB 14 NSLB 21 NSLB
1% 144+83" 153+7,5° 21,1 £8,6°
Ngam hat bang dich chiét 2% 163+8,7° 158+7,5° 24,0+6,5%
14 cay cé hoi nong do 4%
a cay o NOLNONg €0 %A 30 9,0+32% | 33,9467% | 433+84"
két hop phun 14 lua & 14
NTLB 4% 232+8,1° | 393+52° | 465+68%
5% 28,2+53" 48,8+539 56,1+559
1% 132+7,5° 11,1+6,7° 242 +123%
Ngam hat bang dich chiét 2% 11,7+3,0° 11,6+6,0° 242 +83%
, A Py A A A 0,
la cay co hoi nong do 4% ., 9,0+4,9° 13,7£7,9° | 31,6+64"™
két hop phun 1a lua & 7
NTLB 4% 232+112° | 248+27"™ | 373+18"
5% 225439 | 27,7+£104%° | 33,7+8,1%
Déi ching duong (Starner 20 WP) 193£74% | 18452 | 209+6,7"
Mitc ¥ nghia ns o o
CVY% 1,294 5,479 3,646

Ghi chu: Cic gid tri trong cung mot cot co chir cdi giong nhau thi khac biét khong co y nghia thong ké (p
> 0,05) bang phép thir Duncan. NTLB I ngdy truoc Iy bénh. NSLB Ia ngay sau iy bénh.

Két qua nghién ctu cho thay, hiéu qua giam
bénh cuta dich chiét 1a cay c6 hoi cao hon so véi dich
chiét 14 cay hoa ngii sac. Diéu nay c6 thé do cac hoat
chat sinh hoc trong 14 cay co6 hoi c6 tac dung kich
thich tinh khang bénh cta cay lua tot hon so voi la
cay hoa ngi1 sic. Nhur vay can c6 cac nghién ctru tiép
theo dé xac dinh co ché giup giam bénh khi xt ly 2
loai dich chiét 14 cay hoa ngii sic va dich chiét 14 cay
0 hoi.

4. KET LUAN

Ngam hat giong bang dich chiét 1a cay hoa ngii
sic (néng do 3%, 4% va 5%) va dich chiét 14 cay co hoi
(ndong d6 4% va 5%) c6 kha nang giam bénh bac 14
tueong duong st dung thudc hoa hoc Starner 20 WP
va duy tri dén 21 NSLB. Trong d6, 3% dich chiét 1a
cay hoa ngii sac va 4% dich chiét 14 cay c6 hoi la nong
do thap nhat c6 hiéu qua giam bénh nén co thé tiép
tuc nghién ctru tng dung vao thuc té san xuat. Hiéu
qua giam bénh khi ngam hat bang dich chiét cé hoi
luén cao hon so vé6i cé cut heo. Kha nang giup giam

bénh ghi nhan & bién phap ngam hat giong két hop
phun 1én 14 déu cao hon so v6i bién phap ngam hat.
béi voi dich chiét 14 cay hoa ngii sac thi bién phap
ngam hat két hop phun lén 14 & thoi diém 7 NTLB
ghi nhan hiéu qua giam bénh cao hon so v6i phun
lén 14 & thoi diém 14 NTLB. Nguoc lai, dich chiét 14
cay co6 hoi thi bién phap ngam hat két hop phun len
la & thoi diém 14 NTLB ghi nhan hiéu qua cao giam
bénh hon so voi phun 1én 14 & thoi diém 7 NTLB.
Hiéu qua giam bénh cao nhat khi ngam hat giong
bang dich chiét la cay hoa ngii sac nong do 3% két
hop phun 14 lda dich chiét nong do 4% & 7 NTLB va
ngam hat giong bang dich chiét 1a cay cé hoi nong
do 4% két hop phun 14 lua dich chiét nong do 5% & 14
NTLB. Nhu vay, ngam hat bang dich chiét hodc
ngam hat két hop phun lén 14 lua déu duoc 4ap dung
trude khi co su xuat hién ctia mam bénh nhung van
hiéu qua gidm bénh van duoc ghi nhan teong duong
so véi stt dung thudc héa hoc; do d6 can nghién ctru
tiép theo dé€ xac dinh co ché giup giam bénh khi xt
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1y hai loai dich chiét 14 cay hoa ngii sic va dich chiét
14 cay co hoi.

TAI LIEU THAM KHAO

1. Swings J., van Den Mooter M., Vauterin L.,
Hoste B., Gillis M., Mew T. W. (1990).
Reclassification of the causal agents of bacterial
blight (Xanthomonas campestris pv. oryzae) and
bacterial leaf streak (Xanthomonas campestris pv.
oryzicola) of rice as pathovars of Xanthomonas
oryzae (ex Ishiyama 1922) sp. nov.,, nom. rev.
International Journal of Systematic Bacteriology,
40(3), 309 - 311.

2. XuX, LY., XuZ., Yan J.,, Wang Yong, Wang
Yijie. (2022). TALE-induced immunity against the
bacterial blight pathogen Xanthomonas oryzae pv.
oryzaein rice. Phytopathology Research, 4(1), 47.

3. Dinh H. D., Oanh N. K,, Toan N. D., DuP. V,
Loan L. C. (2008). Pathotype profile of Xanthomonas
oryzae pv oryzae isolates from the rice ecosystem in
Cuu Long river Delta. Omonrice, 16, 34 - 40.

4. Vi Trieu Man, Bui Cach Tuyén, Nguyén Vin
Tuat, Pham Van Kim (Chu bién). Bénh hai cdy trong
Viét Nam. Nxb Hoc vién Nong nghiép Viét Nam.
Trang 107 - 113.

5. Kagale S., Marimuthu T., Thayumanavan B.,
Nandakumar R., Samiyappan R. (2004).
Antimicrobial activity and induction of systemic
resistance in rice by leaf extract of Datura metel
against Khizoctonia solani and Xanthomonas oryzae
pv. oryzae. Physiological and Molecular Plant
Pathology, 65(2), 91 - 100.

6. Govindappa M., Umesha S., Lokesh S.
(2011). Adhatoda vasica leaf extract induces
resistance in rice against bacterial leaf blight disease
(Xanthomonas oryzae pv. oryzae). International
Journal of Plant Physiology and Biochemistry, 3(1), 6
- 14.

7. Nisha S., Revathi K., Chandrasekaran R.,
Kirubakaran S. A., Sathish-Narayanan S., Stout M. J.,
et al. (2012). Effect of plant compounds on induced
activities of defenserelated enzymes and
pathogenesis related protein in bacterial blight
disease susceptible rice plant. Physiological and
molecular plant pathology, 80, 1 - 9.

8. Khoa N. b, Xa T. V., Hao L. T. (2017).
Disease-reducing effects of aqueous leaf extract of
Kalanchoe pinnata on rice bacterial leaf blight caused
by Xanthomonas oryzae pv. oryzae involve induced

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

resistance. Physiological and Molecular Plant
Pathology, 100, 57 - 66.

9. XaT V., ThoaT. K, ThuT. T. A,, Khoa N.
D. (2023). Effects of seed soaking and foliar spraying
of Kalanchoe pinnata aqueous leaf extracts against
rice bacterial leaf blight. CTU Journal of Innovation
and Sustainable Development, 15(3), 12 - 22.

10. XaT. V,, Thoa T. K., D6 N. b., Khoa N. D.
(2023). Seed soaking using methanol Kalanchoe
pinnata leaf extracts induces rice resistance against
bacterial leaf blight. International Journal of Plant
Biology, 14(4), 1155 - 1166.

11. Vo Van Chi (2012). 7ir dién cdy thuoc Viét
Nam. Nxb Y hoc. 893 trang.

12. Cuong, N. C., Nguyen, T. Q., Kanaori, K,
Binh, T. D., Dao, X. H., Vang, L. V., & Kamei, K.
(2021). Antifungal activities of Ageratum conyzoides
L. extract against rice pathogens Pyricularia oryzae
Cavara and Rhizoctonia solani
Kiihn. Agriculture, 11(11), 1169.

13. Khoa N. B, Thay P. T. H,, Thuy T. T. T,
Collinge D. B., Jorgensen H. J. L. (2011). Disease-
reducing effect of Chromolaena odorata extract on
sheath  blight and other rice diseases.
Phytopathology, 101(2), 231 - 240.

14. Rodriguez-Algaba J., Serensen J. C.,
Serensen H., Khoa N. D., Collinge D. B., Jorgensen
H. J. L. (2015). Activity-guided separation of
Chromolaena odorata leaf extract reveals fractions
with rice disease-reducing properties. FEuropean
Journal of plant pathology, 143(2), 331 - 341.

15. Kauffman, H. E., Reddy, A. P. K., Hsieh, S. P.
Y., Merca, S. D. (1973). An Improved Technique for
Evaluating Resistance of Rice Varieties to
Xanthomonas oryzae. Plant Disease Report, 57, 737 -
741.

16. Truong Van Xa, Nguyén DPic Do va Nguyén
bic Khoa (2024). Ngam hat lua véi cao phan doan 14
song doi (Kalanchoe pinnata (Lam.) Pers.) dé kich
khang bénh bac 14 (Xanthomonas oryzae pv. oryzae).
Tap chi Nong nghiép va PTINT, s6 dac biet: Bénh hai
thuc vat, thang 7/2024, 61 - 69.

17. Nguyén Thi Thuy Ngan, Truong Vian Xa,
Nguyén Dac Khoa (2024). Khao sat co ché kich
khang bénh bac 14 khi phun lén 14 laa dich trich 14
cay ngii sac. Tap chi Nong nghiép va PTNT, s6 dic
biét: Bénh hai thuc vat, thang 7/2024, 44 - 51.

161



KHOA HOC CONG NGHE

18. Truong Vian Xa, Nguyén Thi Tuyét Mai va 19. Nguyén Thi Thu Huwong, Lam Tan Hao,
Nguyén Dic Khoa (2022). Kh4 ndng va co ché kich Nguyén Dac Khoa (2018). Hiéu qua giam bénh va co
khang bénh bac l4 Ilia cua dich trich 14 ¢é hoi ché kich khang lién quan dén enzyme phenylalanine
(Chromolaena odorata) bang bién phdp phun qua I4. ammonia - lyase va polyphenol oxidase. 7ap chi Khoa
Ky yéu Hoi thdo Quoc gia Bénh hai Thuc vat Viet  Aoc Pai hoc Can Tho; 54(7), 13 - 21.

Nam lan th¢ 21 ngay 22/7/2022 tai thanh Pho Da
Nang. Nxb Nong nghiép, 202 - 212,

COMPARISONS OF THE DISEASE-REDUCING EFFECTS AGAINST RICE BACTERIAL LEAF
BLIGHT OF AQUEOUS LEAF EXTRACTS OF Ageratum conyzoides AND Chromolaena odorata

Truong Van Xa!, Nguyen Chi Thien!, Nguyen Dac Khoa?
! Vinh Long University of Technology Education

2 Can Tho University
Abstract

Bacterial leaf blight dramatically reduces rice yield and quality, particularly during wet seasons. Disease-
reducing effects of the aqueous leaf extracts of Ageratum conyzoides and Chromolaena odorata were
observed under net house conditions. This study aimed at comparing the effects of these extracts using two
application methods, ie., seed soaking 24 hrs before sowing and combinations of seed soaking and foliar
spraying either 7 or 14 days before pathogen inoculation (DBI). Using seed soaking, the 3%, 4% and 5%
(w/v) extracts of A. conyzoides and 4% and 5% C. odorata showed similar effects as that of the chemical
control (Starner 20 WP) where the effects of A. conyzoides were lower compared to those of C. odorata.
Seed soaking combined with foliar spraying exhibited higher effects than seed soaking did. For A
conyzoides extracts, combinations of seed soaking and foliar spraying 7 DBI provided higher effects than
combinations of seed soaking and foliar spraying 14 DBI did, where the highest effects were obtained using
3% for seed soaking and 4% for foliar spraying 7 DBI (56.3%). In contrast, combinations of seed soaking and
foliar spraying 14 DBI using C. odorata extracts provided higher effects than combinations of seed soaking
and foliar spraying 7 DBI did, where the highest effects were obtained using 4% for seed soaking and 5% for
foliar spraying 14 DBI (56.1%).

Keywords: Ageratum conyzoides, bacterial leaf blight, Chromolaena odorata, rice, Xanthomonas oryzae pv.
oryzae
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KHA NANG KiCH KHANG BENH BAC LA
(Xanthomonas oryzae pv. oryzae) KHI NGAM
HAT GIONG KET HOP PHUN LEN LA LUA CAD CHIET
LA SONG DO1 (Kalanchoe pinnata)

LY TRICH BANG DUNG MOI NUGC

TOM TAT

Pham Thiét Trinh!, Nguyén Minh Khéi?,
Truong Vin Xa?, Nguyén Dic Khoa' "
Truong Pai hoc Cin Tho

2Truong Pai hoc Sir pham Ky thuat Vinh Long
"Email: ndkhoa@ctu.edu.vn

Bac 14 (chay bia 14) do vi khuidn Xanthomonas oryzae pv. oryzae gay ra 1a mot trong nhitng bénh hai quan
trong trén rudng lua. Bai b4o nay trinh bay kha nang kich thich tinh khang bénh luu dan (kich khang) trong
cay laa déi voi bénh bac 14 khi ngdm hat gidng két hop phun lén 14 lua cao chiét 14 song doi (Kalanchoe
pinnata) ly trich bing phuong phap tach chiét 1éng - 16ng véi dung méi nudc. Ba néng do cao chiét [1; 1,5; 2%
(w/v)] va 3 bién phap xtt Iy gom (1) ngam hat + phun & thoi diém 14 ngay truoc lay béenh (NTLB); (2) ngam
hat + phun & thoi diém 7 NTLB; (3) ngam hat + phun & ca hai thoi diém 14 va 7 NTLB duoc stt dung dé khao
sat kha nang gitp gidm bénh trong diéu kién nha luéi. Chiéu dai vét bénh duwoc ghi nhan & 3 thoi diém 7, 14,
21 ngay sau lay bénh (NSLB). Két hop ngam hat va phun lén 14 ltia voi cao chiét 1,5% & thoi diém 14 NTLB thé
hién hiéu qua gidm bénh dén 21 NSLB. Két qua khao sat hoat tinh cta 4 enzyme lién quan dén co ché khang
bénh bac 14 gdm peroxidase (POX), catalase (CAT), polyphenol oxidase (PPO) va phenylalanine ammonia
lyase (PAL) cho thdy kha niang gitp giam bénh cta cao chiét 14 séng doi c6 lién quan dén co ché kich khang.
St xudt hién don 1é ctia mam bénh hoac cao chiét déu c6 kha nang lam tang hoat tinh cia 4 enzyme nhung
hoat tinh ctia cic enzyme nay tang cao hon rat nhiéu khi cé su hién dién cia cd mam bénh (lay bénh) va cao
chiét trén cay lua (ngam hat giong két hop phun lén 14 laa).

Tt khoéa: Bac l4, Kalanchoe pinnata, kich khdng, lia, Xanthomonas oryzae pv. oryzae.

1. BAT VAN BE

Lua (Oryza sativa L.) 1a cay trong quan trong
trong san xuat nong nghiép tai nhiéu quéc gia chau A
bao gom Viét Nam. Tuy nhién, trong qua trinh canh
tac, cay lua thuong xuyeén bi anh huéng boi nhiéu loai
bénh hai do nam, vi khuin gay ra, dan dén giam ning
suat va chat luong hat gao. Bénh bac 14 (chay bia 14)
do vi khuin Xanthomonas oryzae pv. oryzae (Xo00),
duoc xem la bénh quan trong trén rudng lua, gay thiét
hai nang suat lén dén 74% vao mua mua [1]. Viéc lam
dung thudc bao vé thuc vat hoa hoc dé kiém soat bénh
da va dang dat ra nhiéu lo ngai vé moi truong va strc
khoe cong dong. Truoc thuc trang do, xu huéng tim
kiém cac bién phap phong tri bénh c6 ngudn goc sinh
hoc, an toan va than thién véi méi truong ngay cang
duoc quan tam [2, 3].
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Kich khang 1a mot trong nhitng bién phap sinh
hoc dang duoc quan tam va tmg dung dé phong trir
bénh hai trén cay trong, bao gom bénh bac 14 [4 - 8].
Cay trong duoc kich thich kha nang phong vé von c6
bang cac tac nhan kich khang (hoa chat, vi sinh vat
va dich trich thuc vat), gdm cac co ché nhu: Tang
tich lity cac hop chat oxy hoéa, phenol, hoac su gia
tang hoat tinh cta cac protein lién quan dén qua
trinh xam nhap va phat trién ctia mam bénh, hoac
cac enzyme phong vé (peroxidase, catalase,
polyphenol oxidase, phenylalanine ammonia-lyase...)
[9]. Nhiéu nghién cttu ghi nhan duoc hiéu qua caa
dich trich thuc vat trong viéc lam giam bénh bac 14
thong qua co ché kich thich tinh khang bénh tu
nhién trén cay lua. Cac loai thuc vat nay bao gom: Ca
doc duoc (Datural mete) [5], cé hoi (Chromolaena
odorata) [6], xuan tiét (Adhatoda vasica) [7], song
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doi (Kalanchoe pinnata) [8], béo tiay (Eichhornia
crassipes), rau dén gai (Amaranthus spinosus), nhai
tay (Jasminum grandiflorum) [9], bach dau ong
(Vernonia cinerea) [10]. Nhimg két qua trén mo ra
trién vong tng dung dich trich thuc vat nhu mot giai
phép an toan va bén vitng trong viéc phong trir bénh
bac la.

Song doi (Kalanchoe pinnata) 1a loai thuc vat
phé bién & ving nhiét doi, duoc biét dén voi nhiéu
hoat tinh sinh hoc nhu: Khang khudn, khang viem,
chong oxy hoéa [11]. Nhiéu nghién ctu da ching
minh, dich trich tir 14 song doi c6 kha lam giam bénh
bac 1a [8, 12 - 14]. Tuy nhién, dich trich thé con
nhiéu han ché nhw: Chta nhiéu tap chat, khé bao
quan, gay trd ngai cho viéc xac dinh cac hop chat co
hoat tinh sinh hoc cu thé va kho tmg dung thuc tién.
Vi thé, nghién ctu chiét xuat cac hop chat co kha
nang kich khang trong dich trich 14 song doi voi cac
loai dung moi khac nhau duoc trién khai.

Nudc 1a dung moi phan dugc st dung nhiéu
trong quy trinh tach chiét, véi chi phi thap an toan va
c6 kha nang tach chiét hiéu qua nhiéu hop chat phan
cuc nhu nhom phenol [15]. Cao chiét 14 song doi
duoc ly trich bang dung moéi nuoc da duoc ching
minh hiéu qua gidm bénh khi phun 1én 14 [16].
Nghién ctru ctia Xa va cs (2023) [13] da tng dung
bién phap ngam hat két hop phun lén 14 dich trich
tho 14 song doi va ghi nhan duoc hiéu gidm beénh.
Tuy nhién, dich trich con nhiéu han ché nhu da néu
O trén. Dya trén nhiing co s& do, nghién ctu nay ung
dung phuong phap ngam hat lua két hop phun lén 14
nhung st dung cao chiét 14 song doi duoc ly trich
bang dung moéi nuwdc nhim danh gia kha niang lam
giam bénh bac 14 trong diéu kién nha luoi. Viec két
hop ngam hat giong va phun cao chiét lén 14 tai cac
thoi diém hop ly co thé tao ra hiéu img cong hudng,
tang cuong kha nang bao vé cay lua trudc sy xam
nhiém ctia mam bénh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Cay song doi 12 thang tudi duoc thu hai vao luc
7 gio sang tai nha lwdi Truong Pai hoc Su pham Ky
thuat Vinh Long.
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Giong lua nguyén chiing Jasmine 85 duoc st
dung trong nghién cttu do Trung tim Nghién cttu va
San xuat Giong, Tap doan Loc Troi, tinh An Giang
cung cap.

Vi khuan gay bénh bac 14 - Xanthomonas oryzae
pv. oryzae XCT13 duoc cung cip béi nhém nghién
cttu bénh hoc thuc vat, BO mon Sinh hoc Phan ti,
Vién Cong nghé Sinh hoc va Thuc phdm, Truong Dai
hoc Can Tho.

Moi truong Wakimoto cai tién gdm: Sucrose (20
g), peptone (b g), Ca(NO,),.4H,0 (b g), Na,HPO,
0,82 g), FeS0,.7H,0 (0,05 g), agar (15 g), nudc cat
(1.000 mL) [17].

Cac hoa chat cho khao sat sinh hoa bao gom:
Dung dich dém, co chat va chat chi thi phan tmg.
Trong d6, cac dung dich dém bao gom: Sodium
phosphate 0,1 M (pH 7,0), sodium phosphate 0,1 M
(pH 6,5), sodium borate 0,1 M (pH 8,7) va potassium
phosphate 0,1 M (pH 7,0). Co chat H,0, 0,05M, 0,1
M, L phenylalanine 1 M va hon hop catechol 0,1 M.
Chat chi thi guaiacol 0,15 M.

2.2. Phurong phap nghién ctru

2.2.1. Chuan bi cao chiét

L4 song doi duoc khtr trung bé mat ngay sau khi
thu hai, 300 g 14 duwoc cat nhuyén va dong nhat voi
1.500 mL nuéc (1: 5 w/v). Hon hop duoc dua vao heé
thong trich ly bang séng siéu am (120 W, 60 phut).
Sau do, dich chiét lan luot duoc lam trong va loc
bang Na,SO, va gidy loc Whatman (@110 mm). Sau
do, dich chiét duoc co quay & 50°C voi toc do quay
5.000 rpm (vong trén phut). Cao chiét duoc lam kho
0 50°C va trix & -4°C [3].

2.2.2. Khao sat hiéu qua giam bénh cua cao chiét
14 song doi bang phuwong phap ngam hat két hop
phun lén I4 trong diéu kién nha i

bat trong lua dung trong thi nghiém duoc thu
thap tai khuon vién Truong DPai hoc Can Tho. Dat
duoc phoi kho, lam nhuyén va duoc xit ly voi voi bot
(Ca(OH),), nham tiéu diét mam bénh trong dat. Sau
do, dat duoc chuyén vao chau véi kich thuéc 14 x 12
cm (7 kg/chau), tién hanh ngam nudc 4 - 5 ngay va
rita voi, sau d6 dat duoc lam rao trudce khi gieo. Hat
lua Jasmine 85 dugc xt ly 3 s6i 2 lanh (55°C) trong
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30 phut, sau d6 ngam trong cao chiét 24 gi¢ va duoc
u ¢ 28°C trong 48 gio.

Huyén phu vi khuin Xanthomonas oryze pv.
oryzae XCT13 dugc chuidn bi biang cach chuyén
khuén lac 2 ngay tudi trén moi truong Wakimoto cai
tién vao 10 mL nudc cat va mat s6 duoc hiéu chinh
dat 10°CFU/mL [6].

Thi nghiém duoc bé tri theo thé thic hoan toan
ngau nhién gém 29 nghiém thic va 3 lan lap lai,
twong tmg v6i 3 khom lda trong mot chau. Ba nong
do cao chiét [1; 1,5; 2% [(Wy wor/ Viuee )] VA 3 bién
phap xtr Iy gébm: (1) ngam hat + phun & thoi diém 14
NTLB, (2) ngam hat + phun ¢ thoi diém 7 NTLB va
(3) ngam hat + phun ¢ ca hai thoi diém 14 va 7 NTLB
duoc st dung dé khao sat kha nang giup gidm bénh
trong diéu kién nha luoi. Chiéu dai vét bénh duoc ghi
nhan & 3 thoi diém: 7, 14, 21 NSLB. Thuoc héa hoc
Starner 20WP duoc st dung lam doi ching dwong,
phun lén laa véi lwong 5 mL & nong do 1 mg/mL tai
5, 10, 15 NSLB va nuoc cat 1a doi chung am [6]. Tai
thoi diém 45 ngay sau khi gieo, cay lua duoc lay bénh
nhan tao biang phuong phéap cat chop 14 [18], huyén
phu vi khuin véi mat s6 10° CFU/mL duoc tAm vao
kéo, sau d6 cat 3 14 trudng thanh trén méi chdi, tai vi
tri cach chop 14 2 - 3 cm, thuc thuc hién trén 5 choi
modi bui lua. Két qua duoc ghi nhan bang cach do
chiéu dai vét bénh tai thoi diém 7, 14, 21 NSLB. So
lieu thu thap duwoc xtt ly thong ké nhidm xac dinh
nghiém thitc c6 nong do thap nhat va thoi gian phun
toi wu, nhung van dat duoc hiéu qud giam bénh
tuong duong voi nghiém thic xt¢ ly voi thudc hoa
hoc tai cac thoi diém danh gia.

2.2.3. Khdo sdt hoat tinh trong mo I4 lia

Thi nghiém duogc bo tri hoan toan ngau nhién gdm
2 yéu t6 (cao chiét va mam bénh Xoo), duoc thuc hién
voi 3 1an 1ap lai va 4 nghiém thic: (1) cay laa duoc phun
cao chiét 14 song doi nong do 1% tai 7 NTLB va co lay
bénh (cao chiét + lay bénh), (2) cay lua duoc phun cao
chiét 14 song doi nong do 1% tai 7 NTLB va khong lay
bénh (cao chiét + khong lay bénh), (3) cay lua duogc
phun nuoc cat thanh trung tai 7 NTLB va c6 lay bénh
(nudc + lay benh), (4) & nghiém thic déi ching, cay lua
duwoc phun nuéc cat thanh trung tai 7 NTLB va khong
lay bénh (nuoc + khong lay bénh). Quy trinh tréng lua,
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chu4n bi mam bénh va lay bénh duoc thuc hién twong
tu thi nghiém 1.

- Thu mau I4 lia va ly trich enzyme

Mau 14 lua cta 4 nghiém thic duoc thu vao budi
sang som ¢ thoi diém 0, 1, 2, 3, 4, 5, 6, 7 NSLB va
nhanh chéng duoc géi bang gidy bac va trir trong
nito 16ng. 0,1 g 14 lua dugc nghién trong nito 10ng,
sau d6 déng nhat san phdm nghién véi 1,5 mL dung
dich dém (tuwong tmg voi timg enzyme). Hon hop
duoc ly tam lanh & 4°C véi toc do 10.000 vong/phut
trong 30 phut. Thu dich ndi sau khi ly tm, trit mau &
-4°C [6].

- Hoat tinh enzyme peroxidase (POX)

Hoat tinh enzyme POX duogc xac dinh thong qua
su thay déi ctia gia tri hdp thu quang phd & budc
séng 470 nm (ODy,), phan anh sy hinh thanh san
pham tetraguiacol c6 mau nau tir phan tng phan giai
guiacol khong mau do POX xuc tac. Thi nghiém
duoc thuc hién véi 3 1an lap lai. Mau trang (blank)
dugc hieu chinh vé 0 tai gia tri OD ., gom: 1,6 mL
dung dich H,0, 0,05 M, 0,15 mL dung dich guiacol
0,15 M, 0,15 mL va 0,15 mL dém sodium phosphate
0,1 M pH 6,5. Mau khao sat bao gom: 1,6 mL dung
dich H,0, 0,05 M, 0,15 mL dung dich guiacol 0,15 M
va 0,15 mL enzyme. Gia tri OD,y,,, duoc ghi nhan tt
thoi diém bat dau phan ung dén phut the 2, voi
khoang 30 giay ghi nhan mot 1an [19].

- Hoat tinh enzyme catalase (CAT)

Hoat tinh enzyme CAT duoc danh gid qua su
thay doi gia tri hap thu quang phé tai buoc song 240
nm (OD,,,,) cta dung dich H,O,, gia tri giam dan
theo thoi gian phan tng. Thi nghiém duoc thuc hién
v6i 3 1an lap lai. Mau trang (blank) tai gia tri ODyy,,
duoc hiéu chinh vé 0 bao gom 2 mL dung dich déem
sodium-potassium phosphate, pH 7,0. Mau khao sat
bao gom 1,75 mL dung dich H,0, 0,1 M va 0,15 mL
enzyme. Gia tri 0Dy, duoc ghi nhan ngay khi bat
dau phén tmg va ghi nhan & méi 30 giay [20].

- Hoat tinh enzyme polyphenol oxidase (PPO)

Hoat tinh enzyme PPO duoc ghi nhan qua su
thay déi gia tri hap thu quang phd & budc séng 490
nm (OD,g,») clia san phidm benzoquinone c6 mau
nau tir phan tmg chuyén hoda catechol dudi sur xic tac
ctia enzyme PPO. Thi nghiém duoc lap lai 3 lan. Mau
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trang (blank) tai gia tri OD,q,,,, dutoc hiéu chinh vé 0
gom 1,75 mL dung dich catechol 0,2 M va 0,15 mL
dung dich dem. Mau khao sat gom 1,75 mL dung
dich catechol 0,2 M va 0,15 mL dung dich enzyme.
Gia tri OD,gp,,, duoc ghi nhan tir lac bat dau phan
ung va ghi nhan ¢ méi 30 giay [21].

- Hoat tinh enzyme phenylalanine ammonia-lyase
(PAL)

Hoat tinh enzyme PAL duwoc ghi nhan qua su
thay d6i gia tri hap thu quang phé & budc song 290
nm (ODyy,,) clia san phdm tran-cinamics axit tir
phan tng kht amin L-phenylalanine duéi sy xuc tac
ctia PAL. Thi nghiém duoc duoc lap lai 3 1an. Mau
trang (blank) tai gia tri OD,qq,,, duwoc hiéu chinh vé 0
gom: 0,7 ml dung dich dém borate 0,1 M, pH 8,7, 1
mL dung dich L-phenylalanine 1,0 M va 0,15 mL
nuoc cat. Mau khao sat gom: 0,5 mL dung dich
borate 0,1 M, pH 87, 1 mL dung dich L-
phenylalanine 0,1 M, 0,15 mL nuéc cat va 0,2 mL
dung dich enzyme. Phan tng duwoc thuc hién ¢ nhiét
37°C trong 40 phut, phan tng duoc dimg bang 2 mL
dung dich HC1 5N [22].

- Phan tich so'liéu

S6 liéu thi nghiém khdo sat hiéu qua gidm bénh
trong nha luoi va gia tri hap thu quang phé thé hién
st thay déi hoat tinh enzyme ctia 4 nghiém thic tir O
-7 NSLB duogc trinh bay duéi dang biéu dé bang
phan mém Microsoft Excel 2010. Céac gia tri trung
binh duoc phén tich bang phan mém thong ké IBM
SPSS 22.0 thong qua phan tich phuong sai 1 chiéu
(One-way ANOVA) theo kiém dinh Duncan & muc y
nghia 5%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hiéu qua giam bénh bac 14 cia cao chiét 14
sOng doi trong diéu kién nha lu6i

Hinh 1 trinh bay két qua chiéu dai vét bénh tai
cac thoi diém 7, 14, 21 NSLB. Céac nghiém thtc ap
dung cao chiét dugc thuc hién & day nong do 1; 1,5;
2% (w/v) khi két hop ngam hat va phun 1én 14 trong
diéu kién nha ludi, cho thay hiéu qua tc ché mam
bénh dang ké.

Tai thoi diém 7 NSLB (Hinh 1A), 19/27 nghiém
thitc co chiéu dai vét bénh twong duong voi doi
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ching duong va thap hon dang ké so v6i doi ching
am. Dén 14 NSLB (Hinh 1B), c4ac nghiém thitc ngam
két hop phun tai nong do 1% khong duy tri duoc hiéu
qua, voi chiéu dai vét bénh ting dang ké so voi doi
ching duong. Trong khi d6, cic nghiém thuc tai
nong do 1,5 va 2% khi ngam hat két hop phun tai cac
thoi diém 14, 7 va két hop 14 va 7 NTLB déu duy tri
hiéu qua giam beénh. Tai thoi diém 21 NSLB (Hinh
1C), chiéu dai vét bénh tang & tit ca cac nghiém
thitc, tuy nhién hiéu qua giam bénh gitta cac nghiém
thic van co su khac biét dang ké. Cac nghiém thic
tai nong do 1% hoan toan mat hiéu qua giam bénh,
trong khi cac nghiém thuec tai 1,5 va 2% van duy tri
hiéu qua. Dac biét, nghiém thitc tai nong do 1,5% 1a
nong do thap nhat khi phun don 1é tai 14 NTLB va
két hop 14 va 7 NTLB van thé hién hiéu luc phong
bénh twong duong véi nghiém thic st dung thudc
hoéa hoc. Mac du ca 2 nghiém thic cé hiéu qua tuong
duwong, phuong an phun 1 14n tai thoi diém 14 NTLB
c6 uu thé hon vé mat tiét kiém cong suc lao dong, chi
phi cting nhu nguyén liéu. Két qua nay phu hop voi
két qua nghién ctru ctia Nguyén Thi Thu Huong va
cs (2018) [12], theo d6 dich trich 14 song doi c6 hiéu
qua giam bénh khi phun lén 14 tai thoi diém 14
NTLB. Két qua nghién ctru ctia Xa va cs (2023) [13]
cho thdy dich trich 14 song doi c6 kha nang 1am giam
bénh khi ngam hat lua va phun lén 14 tai thoi diém 14
va 7 NSLB. Trong khi do, két qua nghién ctru hién tai
cho thay viéc stt dung cao chiét 14 song doi ly trich
bang dung moéi nuwoc dat dugc hiéu qua gidm bénh
tuong duong véi thuoc hoa hoc, ngay ca khi xtx ly
ngam hat va phun lén 14 1 1an tai thoi diém 14 NTLB.
boéng thoi, giam di s6 1an phun so voi phuong phap
ctia nghién ctru trén. Diéu nay cé thé ly giai riang, cao
chiét c6 chira ham luong hoat chat sinh hoc dam dac
va 6n dinh khi so voi dich trich tho, vi thé lam tang
hiéu qua kich khang va duy tri & thoi gian dai. Diéu
nay phu hop v6i két qua nghién ctu ctia Quiroz-
Reyes va cs (2013) [23], theo do6 cao chiét
Theobroma cacao L. dugc chung minh c6 ham luong
polyphenol cao hon so véi dich trich thé.
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Hinh 1. Trung binh gia tri chiéu dai vét bénh duoc ghi nhan tai thoi diém 7 NSLB (A); 14 NSLB (B) va 21
NSLB (C) khi két hop ngam hat va phun 1én 14 cao chiét 14 séng doi (Kalanchoe pinnat3) & 3 nong d6 1; 1,5;
2% (Wis ot/ Vit cg0) VOi 3 phirong phap phun tai thoi diém 14 NTLB, 7 NTLB va phun két hop ca 2 thoi diém.

béi chimg duong 13 Starner 20WP, phun vao 5, 10, 15 NSLB. Nudc cat duoc st dung lam d6i chimg am

Ghi chu: N: Phurong phap ngam hat; P- Phuong phap phun Ién 14 lia; 7 Thoi diém phun 7 NTLB; 14: 14
NTLB; 14+7: Két hop 14 va 7 NTLB. Cdc chir cdi trén cdc cot giong nhau thi khic biét khong co y nghia thong

ké ¢ murc 5% theo kiém dinh Duncan.

3.2. Co ché kich khing lién quan dén cac
enzyme phong vé clia cao chiét 14 s6ng doi

Hoat tinh enzyme POX tai nghiém thic nuoc +
khong lay benh (Hinh 2A) luén duy tri & muc thap
hon dang ké so voi cac nghiém khac, dao dong tix O -
4 NSLB va duy tri 6n dinh sau d6. Pang chu y, hoat
tinh POX ting dang ké khi cé sy xuat hién cia mam
bénh, gia tri hap thu c6 xu huong ting manh tir 0 - 7
NSLB, dat gia tri cao nhat tai 3 NSLB, sau d6 giam va
duy tri 6n dinh dén 7 NSLB. Nhin chung, ca 2
nghiém thic xtt Iy voi nwéc co6 xu huong tang tir 0 - 7
NSLB, tuy nhién tang manh va ro rét hon khi co6 su
xam nhiém ctia vi khuan gay bénh Xoo. C6 thé giai
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thich rang, hoat tinh enzyme POX tang & giai doan
dau do vi khuan Xoo xam nhap qua vét thuong cua la
ltia, sau d6 nhanh chong tang sinh va di chuyén sang
cac mo lan can trong khoang 24 - 96 gio dau [24].
POX d6ng vai tro quan trong trong qua trinh lignin
héa vach té bao nham han ché sy xam nhap cda
mam bénh. Dic biét, trong truong hop cé su xam
nhiém ctia mam bénh 1a vi khuin, POX con dong vai
tro diéu hoa nong do cac goc oxy hoda tu do ROS
(reactive oxygen species), trong do H,0,1a chat oxy
hoa dong vai trd quan trong trong co ché phong vé
cta cay tréng, c6 kha nang gay doc cho mam bénh,
chan sy xam nhap va ting sinh cta vi khuin gay
bénh [25].
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Ghi chi: Cay lia diroc duoc xir Iy voi cao chiét I song doi & nong do 1,5% khi ngam hat két hop phun Ién
14 tai 14 NTLB, nuoc cat duoc sir dung lam doi ching. Chir cdi thuong: Sur thay doi gitta cdc nghiém thifc
trong cung mot thoi diém khao sat; chir cdi in hoa: Sur thay doi cia mot nghiém thirc tir 0 - 7 NSLB. Céc chir
cdi theo sau giong nhau thi khac biét khong cé y nghia thong ké ¢ muc 5% theo kiém dinh Duncan.

Khi cay lua chi duoc xtt ly voi cao chiét 1a song
doi va khong c6 su lay nhiém mam bénh (cao chiét +
khong lay bénh), hoat tinh enzyme POX ting tix 0 - 3
NSLB, dat gia tri cao nhat tai 3 NSLB, sau d6 giam
manh va gitt 6n dinh dén 7 NSLB va luén cao hon so
voi nghiém thttc nuéce + khong lay bénh. Co6 thé thay
rang, cao chiét 1a tac nhan dan dén su thay déi hoat
tinh enzyme POX. Khi c6 su xuat hién dong thoi cta
cao chiét va mam bénh, hoat tinh enzyme ting manh
tai 0 - 3 NSLB va dat mtic cao nhat tai 6 NSLB va luon
gitt & muc cao hon so véi cac nghiém thic con lai.
Két qua nay phu hop voi két qua nghién ctu cia
Kagale va cs (2004) [5], ghi nhan su ting hoat tinh
enzyme POX tir 2 - 4 NSLB khi str dung cao chiét ca
doc duoc bang phuong phap phun don 1é. Tuong tu,
két qua nghién ctru ctia Xa va cs (2023) [26] ciing chi
ra duoc su gia ting manh mé cta enzyme POX khi
c6 su xuat hién dong thoi cua dich trich 14 song doi
va mam bénh, dac biét trong khoang tir 0 - 3 NSLB.
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Hinh 2B thé hién su thay déi hoat tinh cta
enzyme CAT tai 4 nghiém thirc khac nhau, tix 0 - 7
NSLB. Hoat tinh enzyme CAT c6 xu huéng gitt 6n
dinh trong suot thoi gian khao sat & nghiém thic
nuoc + khong lay bénh va luon thap hon so voi cac
nghiém thuc con lai. Khi c6 mdt mam bénh (nudc +
lay bénh), hoat tinh enzyme CAT tang tir 0 - 5 NSLB,
dat gia tri cao nhat tai 5 NSLB, sau d6 gidm manh va
gitt 6n dinh dén 7 NSLB. Diéu nay cho thay hé thong
phong vé cta cay lua phan tmg vao mam bénh bing
cach tang cuong hoat dong ctia enzyme CAT nham
phan giai H,0,, két qua nay phu hop véi két qua
nghién cttu cia Khoa va cs (2017) [6], ghi nhan duoc
hoat tinh enzyme tang khi c6 mat cia mam bénh
Xoo. Khi chi phun cao chiét 14 song doi (cao chiét +
khong lay bénh), hoat tinh enzyme CAT gitt 6n dinh
0- 2 NSLB, sau d6 tang tir 3 - 5 NSLB, roi giam va gitt
6n dinh tai 7 NSLB, duy tri & mtc cao hon so voi
nghiém thttc doi ching tir 4 - 6 NSLB. Két qua nay
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cho théy cao chiét c6 kha ning kich thich hé thong
phong vé tu nhién ctia cay lua du khong c6 sy hién
dién ctia tic nhan gay bénh. Dac biét, khi c6 mat cua
mam bénh va cao chiét 14 song doi, hoat tinh enzyme
tang tir 3 - 5 NSLB va luon duy tri & mc cao hon so
voi cac nghiém thuc con lai, dat mitc cao nhat tai 5
NSLB. Diéu nay cho thay ¢ giai doan dau voi su hoat
dong ctia enzyme POX, nong do H,0, bat dau ting
trong mo cay dé chong lai sy xAm nhap cia mam
bénh. Sau d6, néng do H,O, ting vuot nguong dan
dén gay doc cho té bao cay chu [6], vi thé hoat tinh
enzyme dat & muc cao nhat dé giai doc cho cay chu
[19].

Hoat tinh enzyme PAL (Hinh 2C) & nghiém thtc
nuoc + khong lay bénh c6 xu huong tang tix 0 - 7
NSLB va duy tri & muc thap hon dang ké so véi cac
nghiém thic khac. Khi c6 mat mam bénh, hoat tinh
PAL bat dau tang tir 0 - 1 NSLB va dat gia tri cao nhat
tai 4 NSLB, sau d6 gidm manh. Két qua nay cho thay
cay lua da kich hoat hé thong phong vé dé phan tng
vOi st xam nhap ctia mam bénh. Dong thoi, khi chi
Xt ly voi cao chiét, hoat tinh enzyme tang tir 0 - 3
NSLB va giit 6n dinh dén 7 NSLB, cho thay cao chiét
c6 kha nang kich thich truéc hé thong phong vé cta
cay khi khong co su hién dién cta vi khudn gay
bénh. Khi c6 mat cia mam bénh va cao chiét, hoat
tinh enzyme PAL bat dau tang 0 - 1 NSLB, sau do
tang manh tir 2 - 3 NSLB. Két qua nghién ctru ctia
Khoa va cs (2017) [6] cho thdy hoat tinh enzyme
PAL tang tir 1 - 3 NSLB. O nghién ctu khac, PAL
tdng som tai thoi diém 1 - 2 NSLB khi hat lua duoc
ngam voi cao chiét 14 song doi ly trich bang dung
moi methanol [26]. Enzyme PAL xuc tac qua trinh
chuyén hoa L-phenylalanine thanh trans-cinnamic
axit, tién chat cta chudi phan tmg téng hop cac hop
chat phenol c6 hoat tinh khang khuin. Dong thoi,
PAL tham gia vao con duong sinh téng hop salicylic
axit (SA), dong vai tro quan trong trong qud trinh
truyén tin hiéu dé kich hoat co ché khang bénh luu
dan (systemic acquired resistance) ctia cay chu [27].

Hoat tinh enzyme PPO (Hinh 2D) & cac ngay
khao sat khac biet khong c6 y nghia thong ké tir 0- 7
NSLB ¢ nghiém thirc nudc + khong lay bénh. Khi co
st xuat hién ctia mam bénh (nudc + lay bénh), hoat
tinh enzyme bat dau ting tai 2-4 NSLB, sau d6 tiép
tuc tang dén 7 NSLB. Khi chi xtt Iy v6i cao chiét (cao
chiét + khong lay bénh), hoat tinh enzyme PPO ting
ttr 0 - 4 NSLB, sau do dat cao nhat tai 7 NSLB. Nhung
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khi c6 mat dong thoi cia mam bénh va cao chiét,
enzyme PPO tang manh tir 3 NSLB va duy tri dén 6
NSLB, két qua nay c6 thé tir su két hop gitra tin hiéu
kich khang tir cao chiét va su tdn cong cia mam
bénh dan dén ting kha nang phong vé cta cay laa &
muic cao nhat. Két qua nghién ctru nay phu hop voi
két qua nghién ctru ctia Nisha va cs (2012) [28], theo
d6 hoat tinh enzyme ciing duoc ghi nhan taing manh
tir 3 - 5 NSLB. Enzyme PPO xtic tac phan tng chuyén
hoéa cac hop chat phenol thanh ortho-quinones co
hoat tinh khang khuin ngan chan su phat trién ctia
mam bénh trong mo cay lua [29].

Két qua hai thi nghiém cho thay hiéu qua giam
bénh trong diéu kién nha ludi c6 lien quan chit ché
voi sy gia tang hoat tinh cac enzyme phong vé. Cu
thé, nghiém thttc stt dung nong do cao chiét 1,5% khi
két hop ngam hat va phun lén 14 cho chiéu dai vét
bénh ngan, twong duong doi ching duong & ca 3 thoi
diém khéo sat (Hinh 1). Song song do, hoat tinh cta
enzyme phong vé (POX, CAT, PAL, PPO) & nghiém
thitc nay tang som va duy tri trong suot cac thoi diém
khéao sat (Hinh 2). Nguoc lai, d6i chirng am khong
ghi nhan duoc su gia tang ro rét clia cac enzyme, dan
dén chiéu dai vét bénh dai hon dang ké. Két qua nay
ching minh, cao chiét 14 song doi ly trich bang dung
moi nudc co6 kha nang kich thich hé thong phong vé
cua cay lua thong qua hoat dong cta 4 enzyme: POX,
CAT, PAL, PPO. Tuy mdi enzyme c6 vai tro riéng,
nhung lai cé su lién quan mat thiét véi nhau, dong
gop vao qua trinh hinh thanh cac phan tng truéc su
xam nhap ctia vi khuin gay bénh. Enzyme POX dong
vai tro trong qua trinh diéu hoa, san sinh cac ROS,
dac biet 1a H,0,, mot chat oxy hoa co tinh khang
khuin manh va dong vai tro quan trong trong phan
tmg phong vé cua cay lua doi véi mam bénh 1a vi
khuén. Dong thoi, CAT tang manh tai 5 NSLB, xdc
tac phan tng phan giai H,0, (khi nong do chat nay
vuot nguong), giup giai doc va han ché tén thuong
dén té bao ctia cay chi. Enzyme PAL duoc kich hoat
som tir 0 - 1 NSLB, gitp t6ng hop salicylic axit nham
dan truyén tin hiéu kich hoat co ché khang bénh luu
dan. Sau do, PPO tang tit 3 - 6 NSLB dé tham gia
téng hop chat orthoquinones ttc ché su sinh truong
ctia mam bénh. Nhin chung, cao chiét 14 song doi
hoat dong nhu mot tic nhan kich khang sinh hoc,
kich hoat sém heé thong phong vé ctia cay trong duoc
thé hién qua 4 enzyme, trong d6 POX va CAT ¢ lién
quan dén con duong oxy hoa khtr, con PAL va PPO
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lien quan dén con duong sinh téng hop cac chat co
hoat tinh khang khuan.

4. KET LUAN

Cao chiét 14 song doi ly trich bang dung moi
nudc c6 kha nang lam giam bénh bac 14 khi 4p dung
bién phap ngam hat két hop phun lén 14 lua truoc lay
bénh, trong d6 da tuyén chon duoc nong @6 cao chiét
1,5% khi két hop ngam va phun tai thoi diém 14
NTLB la nghiém thttc t6i wu thé hién hiéu qua giam
bénh 6n dinh va duy tri dén 21 NSLB. Co ché giam
bénh duogc xac dinh c6 lien quan dén qua trinh kich
khang trong cay lua dugc thé hién thong qua sy gia
tang hoat tinh ctia 4 enzyme peroxidase, catalase,
polyphenol peroxidase va phenylalanine ammonia-
lyase. Két qua cho thay hoat tinh ctia enzyme PAL va
POX ting sém, trong khi hoat tinh ctia enzyme PPO
va CAT tang mudn hon khi cay laa dwoc xit Iy véi cao
chiét 14 song doi va su xuat hién ciia mam bénh. Su
lien két gitta cac enzyme gép phan kich hoat heé
théng phong vé cta cay lua kip thoi truoc sy xam
nhap va phat trién ctia mam bénh. Két qua nghién
ctru cho thdy cao chiét 14 song doi c6 tiém nang tng
dung nhu mot san phdm thudc bao vé thuc vat sinh
hoc trong phong trir bénh bac 14 theo hudéng canh tac
nong nghiép bén ving.
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SEED SOAKING COMBINED WITH FOLIAR SPRAYING USING
AQUEOUS Kalanchoe pinnata LEAF EXTRACTS INDUCES RICE RESISTANCE
AGAINST BACTERIAL LEAF BLIGHT (Xanthomonas oryzae pv. oryzae)

Pham Thiet Trinh!, Nguyen Minh Khoil,

Truong Van Xa? Nguyen Dac Khoa!

1 Can Tho University

2Vinh Long University of Technology Education
Abstract

Bacterial leaf blight caused by Xanthomonas oryzae pv. oryzae is an important rice disease. This paper
presents the disease-reducing effects of aqueous Kalanchoe pinnata leaf extracts using seed soaking
combined with foliar spraying and the involvement of induced resistance in the observed disease reduction.
The extracts were prepared by the liquid-liquid extraction method. Three application methods using three
extract concentrations (1, 1.5 and 2%) were tested under greenhouse conditions. The application methods
included (1) seed soaking + foliar spraying 14 days before inoculation (DBI), (2) seed soaking + foliar
spraying 7 DBI and (3) seed soaking + foliar spraying 14 and 7 DBI. The disease was assessed through
lesion lengths at 7, 14 and 21 days after inoculation (DAI). Seed soaking combined with foliar spraying at 14
DBI using 1.5% extract maintained the disease-reducing effect until 21 DAI. Induced resistance involved in
the observed disease reduction through activities of the four defense-related and/or antioxidant enzymes,
Le., peroxidase (POX), catalase (CAT), polyphenol oxidase (PPO) and phenylalanine ammonia lyase (PAL).
Indeed, activities of these enzymes increased with the presence of either pathogen inoculation or extract
application and reached higher levels with the presence of both pathogen inoculation and extract
application (seed soaking combined with foliar spraying).

Keywords: Bacterial leaf blight, induced resistance, Kalanchoe pinnata, rice, Xanthomonas oryzae pv. oryza.
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CO CHE KIiCH KHANG CUA MOT sO
HOA CHAT CHONG LAI BENH SUONG MAI DO
Peronospora belbahrii TREN CAY HUNG QUE
Hé Hoang Nam!, Nguyén Hoang Duy!, Doan Thi Kiéu Tién’,

Nguyén Thi Thity Duong?!, Nguyén Thi Thu Nga®-*

!Khoa Bao vé Thuc vat, Truong Nong nghiép, Truong Pai hoc Can Tho

TOM TAT

*Email: nttnga@ctu.edu.vn

Bien phap kich khang trén cay trong trong phong trir dich hai 1a bién phap bao vé thuc vat hiéu qua va than
thién moéi truong. Nghién ctu khao sat kha niang kich khang cta Benzothidiazole (BTH), Salicylic acid
(SA), Calcium silicate (CaSiO,) trén cay hung qué chong lai bénh swong mai do Peronospora belbahrii
thong qua danh gia ti 1é bénh, phan tram dién tich 14 bénh va khao sat co ché kich khang lién quan. Két qua
khi xir Iy phun 14 BTH 50 mg/L, SA 1 mM trudc 2 ngay lay bénh hoac tuéi dat véi CaSiO, 1 g/kg dat truedc 7
ngay lay bénh mang lai hiéu qua gidm ti 1é bénh va phan tram dién tich 14 nhiém bénh. Sy gia tang hoat tinh
enzyme Phenylalanine amonia lyase (PAL) & giai doan som 12 gi¢ sau khi lay bénh (GSKLB) va 24 GSKLB
& 3 cay hung qué xr Iy BTH 50 mg/L, SA 1 mM, CaSiO, 1 g/kg va su gia ting hoat tinh enzyme B - 1,3 -
glucanase & giai doan 72 GSKLB & cay hiing qué xtt ly voi SA 1 mM, BTH 50 mg/L, CaSiO,1 g/kg c6 lién
quan dén co ché kich khang trén cay hing qué chong lai mam bénh suong mai do Peronospora belbahrii.

Tt khoa: Ocimum basilicum, kich khang, Peronospora belbahrii,

1. BAT VAN BE

Cay hung qué vira 1a rau gia vi, vira 1a thuéc
chita bénh, déng thoi 1a cay nguyén liéu phuc vu
cho cong nghé huong phdm, tach chiét tinh dau rat
c6 gia tri. Hung qué 1a loai cay moc & viing nhiét doi
va o6n doi duoc phan bo rai rac tir Bac vao Nam &
Viet Nam [1]. Bénh swong mai do Peronospora
belbahrii, 14 mot bénh quan trong trén ciy hung
qué (Ocimum spp.) trén toan thé gioi. Bénh nay c6
thé gay thiet hai 100% nang suat & khi tréong ngoai
dong va trong nha kinh [2]. Hién nay, quan ly mam
bénh van 1é thuoc chinh vao bién phap héa hoc, dac
biét 1a thudc trir ndm ching han nhu Mancozeb
duoc st dung rat phd bién trong phong trir bénh
swong mai [3]. Do rau hung qué 1a cay ngan ngay,
nén viéc ap dung thudc hoa hoc tuy mang lai hiéu
qua phong trtr, nhung dé lai du luong thudc trén rau
khi thu hoach rat lon, anh huéng nghiém trong dén
stc khée con nguodi dong thoi gay 6 nhiém moi
truomg va giam da dang sinh hoc [4]. Vi thé, chién
lugc quan 1i dich bénh hai trén cay trong bang cac
bién phap than thién véi moi truong 1a diéu rat can
thiét. Trong d6, bién phap kich thich tinh khang
bénh cua cay trong 1a mot huong di dang duoc quan
tam. Bé&i vi tic nhan kich khiang khong tac dong
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truc ti€p lén mam bénh ma chi tao ra céac tin hiéu
giup kich thich co ché tu vé co sidn trong thuc vat
nhu su tang tich luy cac hop chat phenol, cac
phytoalexin va sy tang hoat tinh cac protein lién
quan dén qua trinh phat sinh bénh (pathogenesis -
related proteins) hoidc cac enzyme (peroxidase,
polyphenol oxidase, phenylalanine ammonia -
lyase...) nham ngan chan sy phat trién ctia mam
bénh, cac tac nhan kich khang c6 thé 1a vi sinh vat,
dich trich thuc vat, chat héa hoc [5, 6]. Theo két
qua nghién ctru d3 xac dinh duwoc xut Iy cay hung
qué voi cac hop chat BTH 50 mg/L, SA 1 mM,
CaSiO; 1 g/kg dat giap cay han ché duoc bénh
swuong mai do Peronospora belbahrii. Tuy nhién,
nghién ctru chua x4c dinh duogc co ché kich khang
lién quan dén hiéu qua giam bénh [7].

Dua vao két qua nghién ctru ctia H6 Hoang
Nam (2022) [7], nghién cttu dugc thuc hién nham
khao sat hiéu qua giam bénh va co ché kich thich
tinh khang bénh (kich khang) lien quan dén
enzyme phenylalanine ammonia lyase va p - 1,3 -
glucanase ctia cac chat kich khang Benzothidiazole,
SA, CaSiO; chong lai bénh swong mai trong diéu
kién nha luoi.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Danh gia hiéu qua ctia Benzothiadiazole, SA
va CaSiO; trong kich khang trén cay hung qué phong
trir bénh suwong mai

Thi nghiém duoc bo tri theo thé thic hoan toan
ngau nhién 1 nhan t6 voi 4 1an lap lai. Thi nghiém c6
4 nghiém thttc bao gdm 3 nghiém thuc xtr ly hoa chat
kich khang : (1) Phun 14 2 ngay trudc khi lay bénh
voi hoa chat BTH 50 mg/1, (2) Phun 14 2 ngay trudc
khi lay benh SA 1mM, (3) Tuoi goc 7 ngay trudce khi
lay benh CaSiO, 1 g/kg va (4) nghiém thuc doi
chimg khong xtt ly. Thi nghiém dwoc thuc hién trén
giong hung qué Pong An 191. Hat giéng duoc xtt ly 2
soi 3 lanh (khoang 50°C) trong 30 phut. Sau d6, gieo
vao chau dat da chuén bi san (1,5 kg dat duoc tron
voi xo dira va vo trau ti 1é 2: 1: 1), méi chau gieo 5
hat sau 7 - 10 ngay, tuyén chon lai 3 cay phat trién
doéng déu. Cay duwoc cham soc va bon phan dinh ki
theo Tran Thi Ba va cs (1999) [8].

Vi day 1a mam bénh ki sinh bat buoc khong thé
nhan nuodi trong méi truong nhan tao nén phai thu
mau bénh tir ngoai déong. Mau bénh sau khi thu vé
quan sat dudi kinh hién vi quang hoc dé xac dinh
dung Peronospora belbahrii, Sau d6, 1 mau trong
diéu kién lanh nhiét do 25°C trong 24 gi¢ dé sinh boc
bao tix. Thuc hién thu hoach boc bao tir Peronospora
belbahrii va xac dinh mat s6 boc bao tr ndm bing
lam diém héng cau dudéi kinh hién vi.

Thuec hién lay bénh nhan tao phun huyén phu boc
bao tt Peronospora belbahrii v6i mat s6 10* bao
tie/ml khi cay c6 3 dén 4 cap la that [9]. Cay sau khi
lay bénh duoc ¢ bénh trong t6i 14 gio & Am do 100% va
nhiét do 25°C. Sau d6 cay duoc chuyén sang nha ludi
c6 che mua. Theo doi tinh hinh phat trién bénh cta
cay va ghi nhan chi tiéu ti 1¢ bénh va phan tram dién
tich 14 bénh khi triéu ching bénh bat dau xuat hién.

2.2. Khdo sat hoat tinh enzyme Phenylalanine
ammonia lyase (PAL) va enzyme p - 1,3 — glucanase
lien quan trong co ché kich khang trén cay hiing
qué chdng lai bénh swong mai

2.2.1. Chudn bi mau I4 va Iy trich enzyme

Hoat tinh enzyme PAL duogc thé hién thong qua
su thay déi gia tri hap thu quang phé (hay con goi la
mat do quang) & budc séng 290 nm (ky hieu OD290
nm) cta néng do san phdm axit trans - cinnamic
trong phan tmg khit nhém NH, tr L-phenylalanine
dudi su xtc tac ctia enzyme PAL tao thanh san phdm
axit trans - cinamic. Axit trans - cinamic 1a tién chat
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téng hop cac chat tin hiéu SA va cac hop chat chuyén
hoa lien quan dén tinh tu vé cta cay trong [10].

Thi nghiém duoc bé tri hoan toan ngau nhién 1
nhan t6 véi 4 lan lap lai. Thi nghiém c6 8 nghiém
thire: (1) Nghiém thic doéi ching c6 lay bénh; (2)
BTH phun 14, nong do 50 mg/L, c6 lay bénh; (3) SA
phun 14, nong do 1 mM, c6 lay bénh; (4) CaSiO; tuoi
vao dat, nong do 1 g/kg dat, c6 lay bénh; (5) nghiém
thitc doi chimg khong lay bénh; (6) BTH phun 14,
nong do 50 mg/L, khong lay bénh; (7) SA phun 14,
noéng do 1 mM, khong lay bénh; (8) CaSiO; tudi vao
dat, néong do 1 g/kg dat, khong lay bénh. Chuén bi
dat, gieo hat, chuidn bi mam bénh va lay bénh duoc
thuc hién twong tu thi nghiém thir nhat.

Mau 14 hung qué duoc thu vao cac thoi diém 0,
12, 24, 48 72, 96 va 120 gio sau khi lay bénh
(GSKLB) bang cach dung kéo cat cap 1a thir 2 va 3 tir
goc lén, ngam trong nito 16ng va duoc trir lanh -80°C.
Mau duoc ly trich bang cach nghién véi nito 16ng
trong co6i va chay duoc lam lanh, sau d6 cho vao ong
eppendorf. Mau nghién duoc ly trich bang dung dich
dém buffer (25 mM Tris HCI, pH 8,8 + 32 mM B -
mercaptoethanol), ly tAm & van toc 13.000 vong/phut
trong 30 phut & 4°C, sau do6 phan dich trong bén trén
duoc trir lanh ¢ 4°C 1am nguon cho phan tich enzyme

Protein trong mau duoc woc luong bang duong
chudn protein BSA (Bovine serum albumin) gom
ham luong BSA (0 - 7 pg/ul) va thé tich Bradford
twong ung dé dat 260 pL/giéng, cho 5 phut, doc &
bude song 595 nm. Tién hanh do ham luong protein
trong mau bang cach két hop cac giéng chita mau (5
pL dich trich mau + 255 pL Bradford) duoc doc trén
may ELISA & budc song 595 nm. Lip lai 2 1an/mau.
Két qua hién thi sé cho biét ham luong protein (pg)
twong tng cé trong mau dua vao so sanh voi duong
chuidn BSA duoc xay dung [11].

2.2.2. Khdo sat hoat tinh enzyme (PAL)

buong chudn CA duoc xay dung gom hon hop:
Tris HCI 25 mM voi pH 8,8 (100 uL/giéng); tris HC1
100 mM voi pH 8,8 (125 ul/giéng); chuan bi dung
dich goc CA 20 mM, thuc hién rut voi thé tich tang
dan 0 - 6 puL qua cac giéng (twong tmg nong do
duwong chuédn 0 - 0,12 mM CA/uL) va thé tich Tris
HCl 25 mM + B - mercaptoethanol 32 mM tuwong tng
dé dat 250 pL/giéng, lap lai 2 1an. Sau 1 gio @1 & 40°C,
nglmng phéan tng bang 15 pL HCI 5N va doc & budc
song 290 nm dé xac dinh duong chuin CA [12].
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Hoat tinh enzyme PAL trong mau duwoc xac dinh
voi hon hop phan tng gom 25 pL dich trich enzyme,
125 pL substrate (L - phenylalanin 50 mM trong Tris
HCI 100 mM, pH 8,8), 100 puL Tris HC1 25 mM (pH
8,8, khong chwra mercaptoethanol). Tuwong tmg voi
modi giéng trén 1a giéng mau blank gém 25 pL dich
trich enzyme va 225 pL Tris HCl 25 mM, lap lai 2
lan/mau. Tiép tuc, 1 & 40°C trong 1 gid, ngimg phan
tng bang 15 pL HCI 5N, tién hanh doc phan tmg trén
may ELISA & budc song 290 nm. Sau d6 dua vao
duong chuin CA dé xac dinh nong do cua CA trong
dich trich enzyme. Néng do ctia CA trong dich trich
enzyme duoc xac dinh bang hiéu cta néng do CA
trong mau co chira L - phenylalanine trir néng do CA
trong mau blank (khong chtta L - phenylalanine). Két
qua hoat tinh cta ctia enzyme PAL duoc biéu hién
bang mM CA/mg protein/gio. Pugc tinh qua cong
thize: (mM ctia CA x 1000) / (ng ctia protein x 1 gio).

2.23. Khdo sdat hoat tinh enzym B - 13 -
glucanase

Hoat tinh B - 1,3 - glucanase duoc xac dinh theo
cac phuong phap da mo ta truéc day [13], véi
glucose lam duong chudn. Co chat 1a laminarin 0,1%
(w/v) trong dung dich dém natri acetate 50 mM (pH
5,2). Phan tng duoc thuc hién bang cach thém 225
pL laminarin va 25 pL dich chiét enzyme vao ong
microcentrifuge, sau d6 t trong 15 phut & 37°C. Phan
ung duoc dimg lai bang cach them 250 pL thudc thir
dinitrosalicylic va dun s6i mau trong bé nuoc trong
10 phut. Cuéi cung, do hap thu duoc do & budc song
540 nm trén may Elisa reader. Hoat tinh dic hiéu
duoc biéu thi dudi dang pmol glucose giai phong
trén mg protein mo6i phut. Thuc hién do mau doi
ching trang co chat (225 pL dung dich co chat + 25
pL buffer) va doi ching trang enzyme (225 pL buffer
+ 25 pL dich trich enzyme) trir bi dé dat gia tri ctua
mau. Sau d6 dua vao dudng chuin glucose dé xac
dinh nong do glucose (umol) duoc phong thich trong
dich trich enzyme. Ham luong enzyme B - 1,3 -
glucanase (umol glucose/mg protein/min) dugc
tinh bang cong thic (pmol Glucose x 1.000/pg
protein x 15 min).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua danh gi4 hiéu qua cia cdc nghiém
thirc x¢r Iy kich khang trén cay hing qué déi voi
bénh swong mai do Peronospora belbahrii

Qua 3 thoi diém khao sat cho thidy 3 nghiém
thirc xt Iy kich khang phun 14 véi BTH 50 mg/L, SA
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1 mM va tudi dat CaSiO, 1 g/kg dat déu co tile benh
va phan tram dién tich 14 bénh thap hon va khac biét
y nghia so voi nghiém thttc doi ching & 2 thoi diém 8
NSKLB va 10 NSKLB (Bang 1, 2 va hinh 1).

Bang 1. Ti lé bénh swong mai trén cay hiing qué

do Peronospora belbahrii
Tilé bénh (%)

Nghiém thtc 6 8 10
NSKLB | NSKILB | NSKLB
BTH 50 mg/L 7,80 | 833b | 1243b
SA1mM 734 |1 935b | 11,75b
CaSiO; 1 6,94 470b | 917 b

g/kg/dat

Doi chimg 15,87 | 31,42a | 3449a

Muic y nghia ns * *x

CV (%) 96,97 | 66,52 36,10

Ti 1é benh phong bénh swong mai duoc thé hién
tai bang 1, 3 nghiém thirc gdm: BTH 50 mg/L, SA 1
mM va tuéi dat CaSiO; 1 g/kg c6 ti 1é bénh lan luong
dao dong tuir 8,33 - 12,43% (BTH 50 mg/L,)); 9,35 -
11,75% (SA 1 mM); 4,70 - 9,17% (CaSiO, 1 g/kg) thap
hon va khac biét so voi nghiém thirc déi ching
khong xt ly (31,42% - 34,49%) qua hai thoi diém 8
NSKLB va 10 NSKLB.

Tuong tw, phan tram dién tich 14 bénh cua
nghiém thic gobm BTH 50 mg/L, SA 1 mM va tuoi
dat CaSiO, 1 g/kg (Bang 2) da cho thdy dién tich la
bénh dao dong ti 3,03 - 7,19% thap hon va khac biét
so voi nghiém thic doi chimg véi phan tram dién tich
ttr 17,51- 23,23% & thoi diém 8 va 10 NSKLB.

Nhin chung, ba nghiém thic x ly kich khing
phun 14 voi BTH 50 mg/L, SA 1mM va tudi dat
CaSiO; 1 g/kg dat déu co6 ti 1é bénh va phan tram
dién tich 1a benh thap hon va khac biét y nghia so véi
nghiém thic d6i ching & diém 8 va 10 NSKLB.

Hiéu qua kich khang cta Benzothiadiazole
(BTH) da duoc ghi nhan doi véi nhiéu mam bénh [4,
6]. Bén canh do, SA ¢ néng do 1 mM da ching minh
hiéu qua hon trong viéc tang cuong ham luong
phenolic va flavonoid so voi 2 mM trén huang qué
[14]. Viec st dung CaSiO; 1 g/kg dat cho hiéu qua
lam giam chiéu dai vét bénh chay bia 14 do vi khuin
Xanthomonas oryzae pv. oryzae gay ra [15]. Ngoai
ra, theo nghién ctru da xac dinh duogc xir 1y cay hung
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qué voi cac hop chat BTH 50 mg/1, SA 1 mM, CaSiO,
1 g/kg dat, giup cay han ché duoc bénh swong mai
do Peronospora belbahrii [7]. Su kich khang cua cay
trong co lién quan dén nhiéu co ché nhu sinh héa va
phan tir gen trong ciy, mot trong s6 dé 1a su gia ting

nhanh choéng hoat tinh ctia cac enzyme [16]. Chinh
vi vay, ti€p tuc co ché lien quan dén su phong bénh
ctia cay trong bang cach phan tich ham luong
enzyme gia ting khi Peronospora belbahrii xam
nhiém vao cay hung qué.

Hinh 1. Mitc 6 bénh suwong mai do Peronospora belbahriitrén hiing qué & thoi diém 10 NSKLB trong diéu
kién nha lu6i

Ghi chu: a: Neghiém thuc xu Iy BTH 50 mg/l, b: Nghiém thirc xur [y SA 1 mM, c: Nghiém thuc xu Iy

CaSiO, 1 g/kg dat, d: Nghiém thitc doi chimg:.

Bang 2. Phan trim dién tich 14 bénh suong mai trén cay hiang qué do Peronospora belbahrii

Nghiém thiec Phan tram dién tich 1a bénh (%)
6NSKLB 8NSKLB 10NSKLB

BTH 50 mg/L 0,44 5,13 b 7,19b

SA1mM 1,51 5,68 b 7,32b
CaSiO, 1 g/kg dat 1,95 3,03b 46 b

boi chimg 4,71 17,51 a 23,23 a

Mtc y nghia ns * *k

CV (%) 130,26 71,36 42,16

Ghi chu: Trong cung mot cot, nhimg sé cé chir theo sau khdc nhau thi cé khac biét y nghia thong ké ¢
mufc 5%(*) va 1% (**), ns: khong khac biét, NSKLB: ngdy sau khi Idy bénh.

3.2. Két qua khao sat hoat tinh enzyme phenylalanine ammonia lyase (PAL)

BO0 =

o0 -

Néing d& hoat tinh enzyme PAL (ug/ul)

—— M chimng - By bédnih
-— BTH - ky binb
e 50 - 1y DeBrdn
—— CASH0E- Wy bdnh
- e = i cihulmg - kPG Ly BeSnin
= = = BTH - kihdng Ly Bgrih
= 4~ S khliog Ly BEnh
-~ = CASHD3 -khdimg iy bans

120

Theri giamn (gid)

Hinh 2. Dién bién hoat tinh enzyme PAL trén cay hing qué & cac nghiém thic c6 xit ly
kich khang cac thoi diém sau khi lay bénh
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Dién bién hoat tinh PAL qua cac thoi diém 0, 12,
24, 48, 72, 96 va 120 gi¢ sau khi lay bénh (GSKLB)
cho thay, hoat tinh enzyme PAL bat dau gia tang &
thoi diém 12 GSKLB va hoat tinh van tiép tuc duy tri
dén thoi diém 24 GSKLB. Sau d96, hoat tinh enzyme
PAL c6 xu huéng giam, & diém 48 GSKLB va tiép tuc
c6 chiéu huéng giam & cac thoi diém 72, 96 va 120
GSKLB.

Tai thoi diém 12 GSKLB, & diéu kién c6 mam
bénh, nghiém thic xtt Iy kich khang BTH 50 mg/1va
SA 1 mM c6 hoat tinh enzyme PAL (mM CA/mg
protein/gio) cao hon lan luot 1a 564,85 pg/pl va
621,10 pg/ul khac biet so voi doi ching lay bénh
285,08 png/ul. Mat khac trong diéu kién khong co
mam bénh chi duy nhéat nghiém thac xit ly kich
khang SA 1 mM hoat tinh enzyme PAL duoc hoat
hoa 573,77 pg/ul khac biét voi doi ching khong lay
bénh (197,04). Tt d6 cho thay, viéc stt dung SA ngoai
sinh & nong d6 1 mM da lam gia tang hoat tinh
enzyme PAL trong hé thong mién dich trén cay
Pistacia veraL (mot loai cay & Iran) [17].

Tai thoi diém 24 GSKLB nghiém thic xit Iy hoa
chat BTH & nong d6 50 mg/L phun qua 14 va héa
chat CaSiO; & nong do 1 g/kg dat tuéi vao dat, hoat
tinh enzyme PAL duoc hoat hoa dat 526,38 cua
nghiém thic BTH va dat 500,70 ctia nghiém thirc
CaSiO, c6 gia tang vuot troi, cao hon va khac biét y
nghia thong ke so voi doi ching lay bénh (187,67).

Hinh 2 cho thay, trong diéu kién lay bénh, hoat
tinh enzyme PAL déu duoc hoat héa & 3 nghiém thirc
BTH 50 mg/L, SA 1 mM, CaSiO; 1 g/kg dat & thoi
diém 12 GSKLB hodic 24 GSKLB. Két qua nghién ctru
cua Way va cs (2002) [18] va Wang va cs (2004) [19]
da chi ra rang, enzyme PAL déng vai tro quan trong
trong cac phan tng ban dau ctia sy phong vé cay
trong. PAL tham gia vao st chuyén hoa ctia cac chat
khang sinh thuc vat (phytoalexin), tao 1én su chuyén
hoa hinh thanh cac hop chat phenol trong té bao ky
cht. Khi bi mam bénh t4n cong, cay duoc kich khang
cht dong tong hop cac co ché chong lai mam bénh.
Viéc kich thich dé tao ra tinh khang bénh ctia thuc
vat nham giap cay trong bi nhiém bénh tré nén cé
kha niang khang duoc bénh sau khi duoc xtt Iy chat
kich khang [20]. Do vay, dua vao két qua thuc
nghiém cta 3 hoat chat BTH 50 mg/L, SA 1 mM,
CaSiO; 1 g/kg dat cung voi cac minh chimg vé kha
nang kich khang hé thong tu vé clia cay trong trudc
su tdn cong ctia mam bénh da thdy rang 3 chat BTH

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

50 mg/L, SA 1 mM, CaSiO; 1 g/kg dat co hiéu qua
giam bénh lién quan dén gia tang hoat tinh enzyme
PAL.

3.3. Két qua khao sat hoat tinh enzyme p - 1,3 -
glucanase

Nhin chung qua céac thoi diém c6 sy gia tang
hoat tinh enzyme B - 1,3 - glucanase
(umol/glucose/mg protein/min) & thoi diém 72 va
96 GSKLB (Hinh 3).

Tai thoi diém 72 GSKLB, nghiém thitc SA 1 mM
lay bénh c6 hoat tinh enzyme B - 1,3 - glucanase
(umol/glucose/mg protein/min) dugc hoat hoa cao
hon 1,83 pg/ul khac biét so véi nghiém thirc SA 1
mM khong lay bénh 0,53 pg/ul va nghiém thirc doi
ching lay bénh 0,63 pg/ul.

Tai thoi diém 96 GSKLB, nghiém thtc xir Iy hoa
chat kich khang BTH & nong do 50 mg/L cho thay
hiéu qua hoat tinh enzyme B - 1,3 - glucanase
(umol/glucose/mg protein/min) cao dat 1,85 pg/ul
khac biét y nghia thong ké so v6i nghiém thirc doi
ching va nghiém thtrc xtt Iy héa chat BTH khong lay
bénh lan luot 12 0,70 va 0,79 pg/pl.

Tai thoi diém 120 GSKLB, & diéu kién c6 mam
bénh, nghiém thttc xtt Iy hda chat kich khang BTH &
nong do 50 mg/L thuc hién phun qua 14 thi hoat tinh
enzyme P - 1,3 - glucanase tiép tuc tang va khac biet y
nghia thong ké so voi nghieém thic d6i chimg cay
bénh va cay khoe.

Té6m lai, két qua khao sat hoat tinh enzyme B -
1,3 - glucanase ghi nhan & (Hinh 3) trong diéu kién
lay bénh, hoat tinh enzyme B -1,3 - glucanase duoc
hoat héa vuot troi ctia 3 nghiém thic hoat chat BTH
50 mg/L, SA 1 mM, CaSiO; 1 g/kg & thoi diém 72
GSKLB, trong d6 nghiém thic BTH 50 mg/L co
ham luong glucanase cao hon va khac biét véi cac
nghiém thuc con lai & thoi diém 96 GSKLB. Hoat tinh
enzyme B - 1,3 - glucanase chi tang lén khi c6 mam
bénh xuat hién. Diéu nay cho thdy ring, thuc vat gia
tang téng hop cac protein lien quan dén mam bénh
(PR- proteins) dé ngan chan sy xam nhiém va phat
trién ctia mam bénh va B - 1,3 - glucanase la mot PR
protein dugc phan bo rong rai ¢ thuc vat PR duoc ghi
nhan lién quan ndi bat dén su tu vé cay trong chong
lai s xam nhiém [15, 13]. Qua két qua khao sat hoat
tinh enzyme B - 1,3 - glucanase & bay thoi diém ghi
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nhan trong diéu kién lay bénh c6 thé thay tinh kich mg/L c6 lien quan dén su gia ting hoat tinh enzyme
khang hinh thanh khi x&¢ Iy SA 1 mM va BTH 50 - 1,3 - glucanase [20].

B6i chirng - lay bénh

BTH - lay bénh

SA -laybeénh

bénh

- B6éi chirng - khong lay bénh
- BTH - khong lay bénh

- SA «héng lay bénh

- CaSiO3 -khéng lay bénh

Hoat tinh enzyme glucanase (imol glucose/mg protein/phut)

Thoi gian (gidy)

Hinh 3. Dién bién su gia ting hoat tinh enzyme B - 1,3 - glucanase qua cac thoi diém

4. KET LUAN

Xir Iy phun 14 BTH 50 mg/L, SA 1 mM vao hai
ngay trudc lay bénh hodc tusi dat voi CaSiO; 1 g/kg
dat vao bdy ngay truéce khi lay bénh mang lai hiéu
qua giam bénh suong mai trén cay hung qué, va su
gia tang hoat tinh enzyme PAL va B - 1,3 - glucanase
duoc xac dinh c6 lien quan dén co ché kich khang
lwu dan trén cay hung qué chong lai bénh suong mai
do Peronospora belbahrii.
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INDUCED RESISTANCE MECHANISM OF SOME CHEMICALS AGAINST
DOWNY MILDEW CAUSED BY Peronospora belbahriiIN BASIL
Ho Hoang Nam?, Nguyen Hoang Duy?, Doan Thi Kieu Tien!,

Nguyen Thi Thuy Duong?, Nguyen Thi Thu Nga!

! Plant Protection Department, College of Agriculture, Can Tho University
Abstract

Induced resistance methods in crop protection against pests and diseases are effective and environmentally
friendly plant protection strategies. This study investigated the ability of Benzothiadiazole (BTH), Salicylic
acid (SA) and Calcium silicate (CaSiO,) to induce resistance in basil (Ocimum basilicum) against downy
mildew caused by Peronospora belbahrii, through disease assessment and analysis of related induced
resistance mechanisms.The results show that foliar spraying BTH 50 mg/L and SA 1 mM at two days
before infection, or soil drenching with CaSiO, 1 g/kg soil at seven days before infection, effectively reduces
disease incidence and the percentage of infected leaf area. The increase Phenylalanine ammonia-lyase (PAL)
enzyme activity in the early stage at 12 hours after infection (hai) and 24 hai in basil plants treated with BTH
50 mg/L, SA 1 mM, and CaSiO, 1 g/kg, as well as the increase in B - 1,3 - glucanase enzyme activity at 72 hai
in basil plants treated with SA 1 mM, BTH 50 mg/L, and CaSiO, 1 g/kg, are associated with the induced
resistance mechanism in basil plants against downy mildew caused by Peronospora belbahrii.

Keywords: Basil, Induced resistance, Peronospora belbahrii.
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PANH GIA HIEU LUC /V VITRO CUA MOT sO
HOAT CHAT THUOGC BAO VE THUC VAT D01 vO1 NAM
Pestalotiopsis microspora VA Colletotrichum
gloeosporioides TAC NHAN GAY BENH RUNG LA
PpOM TRON TREN CAY CAO SU

TOM TAT

Nguyén Pon Hiéu® *, Nguyén Thi Thanh Trang?,
Nguyén Thi Kim Uyeén!, Nguyén Ngoc Mai!
! Vién Nghién ciru Cao su Viét Nam

Email: donhieurriv@gmail.com

Tam hoat chat thudc bao vé thuc vat (BVIV) bao gém: Propiconazole, Tebuconazole, Hexaconazole,

Copper oxychloride, Propineb, Chlorothalonil, Tetramycin va Kasugamycin da duoc danh gia hiéu luc déi

voi nam Pestalotiopsis microsporava Colletotrichum gloeosporioides, tac nhan gay bénh rung 1a dom tron

trén cay cao su tai Viet Nam. Két qua cho thdy, cac hoat chat cé tinh néi hdp va luu dan nhu: Propiconazole,

Tebuconazole dat hiéu qua tc ché cao, dac biét 1a Propiconazole véi hieu qua 100% & nong do 120 ppm. Cac

thudc c6 tinh tiép xic nhu: Copper oxychloride va Propineb ciing thé hién kha ning kiém soat bénh, nhung

yéu cau noéng do cao hon. Bén canh d6, cac thudc sinh hoc nhu Tetramycin ciing cho thdy, hiéu qua tc ché

tot doi voi ndm Pestalotiopsis microspora, mac du nong do can thiét cho hieu qua 100% c6 su khac biet. Két

qua nghién cttu nay gidap bé sung co sé khoa hoc cho viéc lia chon thusc BVTV phu hop trong viéc phong

tri bénh rung 14 d6m tron trén cay cao su.

Tt khoéa: Cay cao su, Pestalotiopsis microspora, Colletotrichum gloeosporioides, hoat chat thuéc BVTV.

1. BAT VAN BE

Tai Viet Nam, bénh rung 14 d6m tron trén cay
cao su duoc phat hién lan dau tién vao thang 10 nam
2021. Dén nay, bénh da xuat hién trén nhiéu viung
tréong cao su trong diém nhw: Pong Nam bo, mién
Trung va Tay Nguyén [1]. Trong boi canh thoi tiét
khi hau ngay cang bién dong kho lwong, muc do va
pham vi lay lan ctia bénh ¢6 xu huéng gia ting manh,
gay anh hudng 16n dén ning suit va hiéu qua san
Xuat ctia nganh cao su. Nhiéu cong ty cao su da phai
dau tu nguodn kinh phi dang ké @€ trién khai cac bién
phap phong trir bénh.

Viéc lua chon va stt dung thuéc BVTV c6 hiéu
qua trong kiém soat bénh 1a mot yéu cau céap thiét.
Tuy nhién, nghién ctu tmg dung thuéc BVTV cho
mot doi twong bénh moi thuong doi hoi thoi gian va
chi phi 16n. Do do, truéc khi tién hanh thit nghiem
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ngoai dong rudng, can thuc hién cac thi nghiém
trong phong dé danh gia so bo hiéu luc va xac dinh
khoang nong do phu hop cta ting loai thudc. Trong
s6 cac phuong phap thit thudc in vitro, phuong phap
dau doc moi treong 1a ky thuat phd bién, cho phép
xac dinh duoc ty 1é ttc ché sinh trudéng ctia ndm bénh
duoi tac dong cua hoat chat, lam co s& lua chon
thuoc va tinh toan néng do stt dung thich hop cho

cac budc nghién ctru tiép theo ngoai thuc dia.

Xuat phat tir yéu cau thuc tién néu trén, nghién
ctru “Panh gia hiéu luc in vitro ctia mot s6 hoat chat
thuoc BVTV do6i voi nam Pestalotiopsis microspora
va Colletotrichum gloeosporioides tac nhan gay bénh
rung 14 dom tron trén cay cao su tai Viet Nam” da
duoc thuc hién. Két qua nghién cttu 1a nguén dix lieu
quan trong phuc vu cong tac tuyén chon thuéc BVIV
c6 hiéu luc cao, gép phan nang cao hiéu qua kiém

soat bénh trén vueon cay cao su.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu

Nguon nanr: Tt két qua nghién ctru dic diém
sinh hoc ctua 94 ching nadm Pestalotiopsis va 94
ching nidm Colletotrichum gay bénh rung 14 dom
tron trén cay cao su tai Viét Nam [1], hai chiing dai
dién duoc lwa chon gom: Ching nam PesDN002 va
ching ndm CoDNO2. Hai ching nidm nay duogc st
dung lam vat lieu dé danh gia hiéu luc cta cac thudc
trir nam trong diéu kién phong thi nghiém.

Thuoc trir nanr. Gom 8 hoat chat: Hexaconazole,
Tebuconazole, Propiconazole, Copper oxychloride,
Propineb, Chlorothalonil, Tetramycin va
Kasugamycin. Day nong do thit nghiém cho timg loai
thuoc trén hai ching ndm PesDN02 va CoDNO02
duoc thiét 1ap dua trén cac két qua tham do trudce do.

Dung cu va thiét bt Bao gom hoéa chat, dung cu
thi nghiém, may moc va thiét bi co ban phuc vu cong
tac nuoi cdy nam, pha ché moi truong, xtt ly thudc va
do dac trong phong thi nghiém.

2.2. Phirong phap nghién ctru

B6 tr7 thi nghiénr. Thi nghiém duoc bo tri theo
thé thic hoan toan ngau nhién (CRD) véi 3 14n 14p lai.
T két qua ctia cac thi nghiém tham do, dua vao phan
tram (%) tc ché su phat trién duong kinh tadn nam,
chon day nong do thich hop (ttc ché 15 - 100%) doi voi
modi chiing ndm dé thuc hién thi nghiém chinh thic.
Téng cong co 16 thi nghiém, tuong tng voi 8 hoat
chat duoc thtt nghiém trén 2 chiing ndm PesDN02 va
CoDNO02. Nghiém thuc doi chimg st dung nuéc cat
thanh tring dé pha véi moéi truong nuodi duong nam.
Mbi 6 co sé gom 3 dia petri (Bang 1).

Bang 1. Hoat chat thudc va day nong do thudc (a.i.) danh gia hiéu hec ddi voi
chiing ndm PesDN02 va CoDN02

Thi Teén hoat chat | Co ché tac dong Nong do (ppm a.i.) Nong do (ppm a.i.)
nghiém thuoc
1 Noi hap va luu dan | 10; 50; 100; 150; 200; 250; 0,1;0,5; 1; 2,5; 5, 10, 20
Hexaconazole
300
2 Tebuconazole |Noihap va luu dan | 10; 25; 50; 75; 100; 125; 150 | 0,1; 0,25; 0,5, 0,75; 1, 5; 10
3 Propionazole | No¢ihdp valuudan| 10;20; 40; 60; 80; 100; 120 | 0,1;0,25; 0,5; 0,75; 1; 2,5; 5
4 Copper Tiép xuc 300, 350, 400, 450, 500, 550, | 300, 350, 400, 450, 500, 550,
oxychloride 600 600
5 Propineb Tiép xuc 200; 250; 300; 350; 400; 450; | 200; 250; 300; 350; 400; 450;
500 500
6 Chlorothalonil Tiép xuc 500; 750; 1.000; 1.250; 1.500; | 500; 750; 1.000; 1.250; 1.500;
1.750; 2.000 1.750; 2.000
7 Tetramycin Khang sinh 10; 25; 50; 75; 100; 125; 150 1; 5; 10; 25; 50; 75; 100
8 Kasugamycin Khang sinh 50; 100; 250; 500; 750; 1.000; | 50; 100; 250; 500; 750; 1.000;
1.250; 1.500 1.250; 1.500

- Phuong phdp thir nghiém: Ap dung phuong
phap dau doc moi truong. Ngudn ching nim
PesDN02 va CoDN02 duoc nuéi cdy thuan trén moi
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truong PDA trong 7 - 10 ngay trudc khi st dung. Moi
truong PDA duoc hdp tiét trung & 121°C trong 15
phut, dé nguoi vé 40 - 50°C rdi tron voi thude & cac

181



KHOA HOC CONG NGHE

nong do thi nghiém. Nong d6 hoat chat cac thudc
thtt nghiém duoc chuan bi & dang dung dich pha
trong nudc & nong do cao gap 10 lan so véi nong do
hoat chat ctia thuoc thtt nghiém ding trong moi
truong nudi cay.

- Chi tiéu theo dor.

+ Duong kinh tan ndm (PKTN) duoc do bang
cong thirc:

d=(d;+dy/d

Trong d@6: d 1a duong kinh trung binh cta tan
nam; d,, d, 1a hai duong chéo vuong goc do trén bé
mat tdn nam.

+ Ty le phan tram trc ché sinh trudng duoc tinh
theo cong thic:

[=(C-T)/Cx100

Trong do6: I 1a ty le ttc ché (%); C 1a DPKIN &
nghiém thtc d6i ching; T 1a DPKTN & nghiém thtc
xtt ly thuoc.

+ Phan tich so Liéu: Dir lieu % tc ché duoc
chuyén d6i sang dang Probit (y), nong do thuoc duoc
chuyén d6i thanh logarit thap phan cta (C x 1000)
(). M6 hinh toan hoc dugc xay dung theo phuong
trinh: y = a + bx, sau d6 tinh hé s6 twong quan (r).

+ Xur Iy 50 liéu: Céc so liéu duoc xtt ly bang phan
mém Microsoft Excel, phan tich héi quy tuyén tinh,
tinh hé s tirong quan va biéu dién bang dé thi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hieu luc ctia mot sé thude BVTV d6i voi
chiing n4m PesDN02

Két qua thi nghiém in vitro cho thay, ca ba nhom

thuoc (noi hap - lvu dan, tiép xtc va sinh hoc) déu co
kha nang tc ché su phat trién cta ching nim
PesDNO02, tuy nhién hiéu luc trit ndm co6 su khac biét
ro rét gitta cac hoat chat va nhom thudc.

Nhom thudc néi hap, hru dam: Propiconazole thé
hién hiéu qua cao nhat, tc ché hoan toan (100%) su
phat trién ctia tdn ndm & nong do thap nhat 1a 120
ppm a.i. Tebuconazole ciing dat hiéu qua tuwong
duwong & nong do 150 ppm a.i. Trong khi d9,
Hexaconazole c6 hiéu luc thap hon dang ké so voi
hai hoat chat trén, khi & néng d6 300 ppm a.i. ty 1é trc
ché chi dat 90,05%.

Nhom thuoc tiép xic. Copper oxychloride dat
hiéu luc Gc ché 100% & nong dd6 600 ppm a.i.
Propineb ciing dat hiéu qua twong tu & nong do 500
ppm a.i va Chlorothalonil cho hiéu luc thiap nhat
trong nhom, khi & néng do 2.000 ppm a.i. ty 1é ttc ché
chi dat 85%.

Nhom thuoc sinh hoc. Tetramycin (khang sinh)
thé hién hiéu qua cao, dat ty 1é tc ché 100% & nong
do 150 ppm a.i. Kasugamycin (chiét xuat tir xa
khuén) c6 hiéu qua thap hon dang ké, can dén nong
do 1.500 ppm a.i. moi dat ty 1é tic ché 100%.

Két qua phan tich thong ke, cho thay gitta ty le
tc ché sinh truéng ching ndm nidm PesDNO02 va
nong do hoat chat ctia 8 hoat chat thuoc thit nghiém
déu c6 moi tuong quan chat, voi hé s6 twong quan r
dao dong tir 0,94 - 0,99. Phuong trinh biéu dién tuong
quan gitta ty 1é tc ché sinh truéng va néong do hoat
chat duoc thé hién & hinh 1, hinh 2.

Béang 2. Két qua d4nh gia hiéu luc clia cac thudc thir nghiém d6i v6i chiing ndm PesDN02

ST Hoat chat Nong do Trung binh % U ché )
thuéc BVIV (ppm a.i) DKTN (mm)
1 |Hexaconazole 300 8,8 90,05 0,98
2 |Tebuconazole 150 0,0 100,0 0,99
3 |Propionazole 120 0,0 100,0 0,99
4  |Copper oxychloride 600 0,0 100,0 0,98
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5 |Propineb 500 0,0 100,0 0,99
6 |Chlorothalonil 2.000 13,5 85,0 0,98
7  |Tetramycin 150 0,0 100,0 0,94
8 |Kasugamycin 1500 0,0 100,0 0,98
Hexaconazole Tebuconazole A Propiconazole
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Hinh 1. Biéu d6 biéu dién tirong quan giita nong d6 thudc thir nghiém va ty 1é trc ché sinh truéng
ching nidm PesDNO02 & cac néng do thudc tuong tmg
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Hinh 2. Mitec d6 trc ché sinh truéng chiing ndm PesDN02 trén méi truong dugc dau doc thude
& cac ndng @6 khac nhau
3.2. Hieu luc ctia mot sé thuéc BVTV d6i voi chiing ndm CoDN02
Bang 3. Két qua danh gia hiéu luc ctia cac thudc thir nghiém déi véi chiing ndm CoDN02

ST Hoat chat Nong do Trung binh % Ue che )
thuoc BVTV (ppm a.i) DKTN (mm)
1 Hexaconazole 20 0,0 100,0 0,99
2 Tebuconazole 10 0,0 100,0 0,92
3 Propionazole 5 0,0 100,0 0,96
4 Copper oxychloride 550 0,0 100,0 0,97
5 Propineb 500 37,6 58,3 0,99
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6 Chlorothalonil 2000 13,5 85,0 0,98
7 |Tetramycin 100 0,0 100 0,97
8 Kasugamycin 1500 0,0 100 0,98
Hexaconazole Tebuconazole Propiconazole
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Hinh 3. Biéu d6 biéu dién tiong quan giita nong &6 thudc thir nghiém va ty 1é tic ché sinh truéng
chiing ndm CoDNO02 & cac nong do thudc tirong tng
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Hinh 4. Mttc d6 tzc ché sinh truedng ching ndm CoDNO2 trén méi truong duoc dau doc thude
& cac ndng @6 khac nhau

Cac hoat chat thudc thuoc ba nhom (noi hép -
luu dan, tiép xdc va sinh hoc) déu co6 kha nang tc
ché su phat trién ctia chting ndim CoDNO2, tuy nhién
mtc do hiéu qua gitta cac hoat chat cé su khac biét
ro rét.

Nhom thuéc noi hap, I dan: Cac hoat chat
thuoc trong nhom nay déu cho thay, hiéu luc ttc ché
manh d6i véi chiing ndm CoDNO02, ngay ca & nong
do thap. Propiconazole dat hiéu luc ttc ché hoan toan
(100%) su phat trién cta tan ndm & nong do rat thap,
chi 5 ppm a.i. Tebuconazole ciing dat ty lé tc ché
100% & nong do 10 ppm a.i va Hexaconazole yéu cau
nong do 20 ppm a.i. dé dat hiéu qua tuong duong.

Nhom thudc tiép xic: Cac thudc ti€p xic van
cho thdy, kha nang ttc ché tadn ndm, tuy nhién can sit
dung & nong do cao hon dang ké. Copper
oxychloride 1a hoat chat c6 hiéu luc cao nhat trong
nhom, dat ttc ché hoan toan & nong do 550 ppm a.i.
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Chlorothalonil cho hiéu qua thap hon, & néng do
2.000 ppm a.i. ty lé tc ché chi dat 85%. Propineb la
hoat chat c6 hiéu qua thap nhat trong nhom, khi &
cung nong do 550 ppm a.i. chi dat ty Ié tic ché 58,3%.

Nhom thuoc sinh hoc: Tetramycin (khang sinh)
cho thdy hiéu luc cao, dat ty 1é tc ché 100% & nong
do 100 ppm a.i. Kasugamycin (nguon goc tir xa
khuén) chi dat hiéu luc twong dwong & nong do rat
cao (1500 ppm a.i.).

Két qua phan tich thong ke cho thay, giita ty le
tic ché sinh truong chiung ndm CoDNO2 va nong do
hoat chat ctia 8 hoat chat thudc thtt nghiém déu co
moi tuong quan chat, voi hé so6 twong quan r dao
dong tir 0,92 - 0,99. Phuong trinh biéu dién twong
quan gitta ty 1é ttc ché sinh truéng ndm va noéng do
hoat chat duogc thé hién ¢ hinh 3.

Nhu vay, cac hoat chat cho thdy, hiéu qua trir
nidm cao trén cd hai ching nim PesDNO02 va
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CoDNO02 gom: Propiconazole, Tebuconazole va
Tetramycin. Trong d6, hoat chat Propiconazole cho
hiéu qua trir ndm cao hon cac thudc con lai.

3.3. Thao luan

Ké tir khi bénh rung 14 dom tron xuat hién trén
cay cao su, nhiéu quoc gia bi anh huéng da tap trung
nghién cttu nham xac dinh tAc nhan gay bénh va dé
Xuat cac bién phap quan ly hiéu qua. Cac nghién ctu
tai In-d6-né-xi-a, Ma-lai-xi-a va Sri Lanka da xac dinh
nam Colletotrichum spp. va Pestalotiopsis spp. la cac
tac nhan chinh, trong khi tai An P¢ va Thai Lan,
Colletotrichum spp. duwoc ghi nhan 13 loai chiém wu
thé [2].

Tai In-d6-né-xi-a, Pestalotiopsis spp. duoc xac
dinh 1a tic nhan chinh va cac hoat chat
Hexaconazole, Thiophanate-methyl da duoc khuyén
cao st dung két hop voi bién phap bon phan hop ly
nhim kiém soat bénh [2]. Tai Thai Lan,
Colletotrichum spp. dugc xac dinh 1a loai gay bénh
va cac hoat chat Carbendazim va nhom Triazole
(gdm Propiconazole, Hexaconazole, Difenoconazole
+ Propiconazole) da chimg minh hiéu qua cao trong
viéc tc ché su phat trién cta ndm bénh [3]. Tai
Malaysia, cac hoat chat Chlorothalonil, Mancozeb,
Propineb, Propiconazole va Hexaconazole déu cho
hiéu qua ro rét doi voi ca nam Pestalotiopsis spp. va
Colletotrichum spp., trong khi cic bién phap canh
tac hop ly ciing gop phan kiém soat dich bénh [4 -
5]. Tai Sri Lanka, Carbendazim va Hexaconazole tiép
tuc duoc ghi nhan la cé hiéu luc cao trong viéc ngan
chan su phat trién ciia ndm gay hai [6].

Tai Viet Nam, bénh rung 14 dom tron duwoc ghi
nhan lan dau vao thang 10 nam 2021 va hién da lan
rong tai nhiéu viung trong cao su trong diém thuoc
bong Nam bo, mién Trung va Tay Nguyéen. Két qua
phan lap va thit nghiém lay nhiém theo dinh dé Koch
xac dinh phtc hop nidm Pestalotiopsis spp. va
Colletotrichum spp. 1a tac nhan gay benh [1]. Két
qua nghién cttu nay tuong dong véi cac phat hién tai
cac quoc gia khac, dong thoi mé rong pham vi khao
sat dén nhom thudc tiép xuc va sinh hoc.

Két qua thi nghiém in vitro cho thay, muc do
nhay cam ctia nam Pestalotiopsis microspora va
Colletotrichum gloeosporioides d6i voi cac hoat chat
thuoc thr nghiém c6 su khac biét ro rét. Cu thé,
Propiconazole ttc ché hoan toan su phat trién cta
Colletotrichum gloeosporioides & ndong do rat thap (6
ppm a..), trong khi cAn noéng do6 cao hon dang ké

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

(120 ppm a.i) dé dat hieu qua twong tu doi voi
Pestalotiopsis microspora.

Trong nhom thuéc sinh hoc, Tetramycin cho
thay, hiéu luc phé rong, tc ché hoan toan ca hai loai
nam & nong d¢ trung binh (100 - 150 ppm a.i.), cho
thdy, tiém nang tng dung nhue mot giai phap thay thé
than thién véi moi truong hodc két hop trong cac
chuong trinh quéan ly tong hop dich hai. Trong khi
d6, kasugamycin c6 hiéu lyc thap hon ro rét, yéu cau
nong do len dén 1.500 ppm a.i. dé dat duoc hiéu qua
tuong duong, lam gidm tinh hiéu qué vé mat chi phi
trong thuc té san xuat.

4. KET LUAN VA BE NGHI

4.1. Két luan

Két qua thi nghiém trong phong cho thdy, cac
hoat chat thuéc c6 kha ning kiém soat nam
Pestalotiopsis  microspora va  Colletotrichum
gloeosporioides, tac nhan gay bénh rung 14 d6m tron
trén cay cao su ¢ Viét Nam, bao gdm Propiconazole,
Tebuconazole va  Tetramycin. Trong  do,
Propiconazole ttc ché hoan toan su phat trién cua
nam Pestalotiopsis microspora tai nong do 120 ppm
a.i va nam Colletotrichum gloeosporioides chi & 5
ppm a.i, cho thay, hiéu luc rat manh ngay ¢ nong do
thap. Tebuconazole ciing cho két qua twong duong
voi hieu luc 100% tai 150 ppm a.i do6i véi ndm
Pestalotiopsis microspora va 10 ppm a.i d6i voi
Colletotrichum gloeosporioides. Trong nhom thudc
sinh hoc, Tetramycin dat hiéu qua tc ché 100% doi
voi Pestalotiopsis microspora & 150 ppm a.i va
Colletotrichum gloeosporioides & 100 ppm a.i. Két
qua nay cho thay, tiém ning tng dung cta cac hoat
chat trén trong phong trir bénh rung 14 cao su.

4.2. Dé nghi

Dua trén két qua thi nghiém trong phong, dé
nghi tién hanh thir nghiém ngoai dong ruong doi voi
cac thuéc BVTV c¢6 hiéu luc cao dé xac dinh hiéu qua
thuc té va dua ra khuyén cao cho viéc phong tri bénh
rung la dom tron trén cay cao su tai Viét Nam. Dong
thoi, can tiép tuc thir nghiém cac nhom thudc va hoat
chat khac nhau d@é tim ra giadi phap téng hop, bén
vitng trong coéng tac quan ly bénh.
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IN VITRO EFFICACY EVALUATION OF SOME ACTIVE INGREDIENT OF PESTICIDES
AGAINST Pestalotiopsis microspora AND Colletotrichum gloeosporioides, CAUSAL AGENTS
OF CIRCULAR LEAF SPOT DISEASE ON RUBBER TREES

Nguyen Don Hieu!, Nguyen Thi Thanh Trang!,
Nguyen Thi Kim Uyen!, Nguyen Ngoc Mai!

! Rubber Research Institute of Vietnam

Abstract

Eight (8) active ingredients of pesticides, including Propiconazole, Tebuconazole, Hexaconazole, Copper
oxychloride, Propineb, Chlorothalonil, Tetramycin and Kasugamycin, have been evaluated for their
effectiveness against the fungi Pestalotiopsis microspora and Colletotrichum gloeosporioides, which are the
causative agents of circular leaf spot disease in rubber trees in Vietnam. The results show that systemic
active ingredients such as Propiconazole and Tebuconazole achieved high inhibitory effects, especially
Propiconazole with 100% effectiveness at a concentration of 120 ppm. Contact fungicides like Copper
oxychloride and Propineb also demonstrated the ability to control the disease, but required higher
concentrations. In addition, biological fungicides such as Tetramycin also showed good inhibitory effects
against P. microspora, although the concentration required for 100% effectiveness varied. The results of this
study help to supplement the scientific basis for the selection of appropriate pesticidesin preventing and

treating circular leaf spot disease in rubber trees.

Keywords: Rubber trees, Pestalotiopsis microspora, Colletotrichum gloeosporioides, active ingredient of

pesticides.
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SANG LOC NGUON VAT LIEU LAC
(Arachis hypogaea L.) CHIU HAN VA
KHANG BENH HEO XANH VI KHUAN (Ralstonia
solanacearurm Smith) CHO CAC TiNH MIEN TRUNG
Lé Thi Phuong Lan?, Nguyén Xuan Poan2, Nguyén Huy Chung?,

Nguyén Xuan Thu?, Nguyén Thi Tho!, L& Tuin Tu?
1 Vién Bdo vé thurc vt

2 Trung tam Nghién ciru va Phat trién Pau do, Vién Cay lwong thure va Cy thuc phim

TOM TAT

*Email: lelan36@gmail.com

Mién Trung la viung trong lac quan trong cta Viét Nam, tuy nhién diéu kién han han va ap luc bénh héo
xanh vi khuén cao da lam giam ning suat va san luong lac. St dung cac giong chong chiu véi cac diéu kién
bat loi néu trén Ia chién lugc quan trong dé bao vé nganh san xuit lac cta viing. Trong s6 150 dong/giong
lac duoc danh gid, c6 37 dong/giong lac c6 kha nang chiu han & mtc chong chiu cao dén trung binh, dong
thoi c6 kha nang khang cao dén trung binh véi bénh héo xanh vi khuian nhu: 128, Tram Dau 207, 127, 133,
L34, 135... Nhitng dong/giong nay la nguédn vat liéu tot phuc vu cho cong tac chon tao giong chong chiu

han va khang bénh héo xanh vi khu4n.

Tit khéa: Arachis hypogaea, chiu han, héo xanh vi khudn, khang bénh, lac, Ralstonia solanacearum Smith,

sang loc.

1. BAT VAN BE

Cay lac (Arachis hypogaea 1.) la cay cong
nghiép ngdn ngay c6 gia tri cao phuc vu tiéu thu noi
dia, xuat khau va chuyén d6i co ciu cay trong. Mién
Trung 1a viing trong lac quan trong ciia Viét Nam voi
dién tich gieo trong lac nam 2022 khoang 73.835 ha
chiém 46,3% dieén tich lac ca nuoc; dat san luong
185.424 tan, twong duong 45,4% san luong cla ca
nude [1]. Cay lac & mién Trung cht yéu duoc gieo
trong trén dat phu sa, dat xam, dat xam bac mau va
dat cat. Hau hét cac dién tich trong lac & mién Trung
thuong bi kho han, phan 16n céc tinh trong ving
khéng chu dong duoc tudi tieu. Bén canh d6, bénh
héo xanh vi khudn (HXVK) duoc ghi nhan voi ty lé
nhiém cao (lén dén 60%) [2] ciing 14 nguyén nhan
gay ra thiét hai nghiém trong vé ning suit va san
luong lac, khong twong xtng voi tiém nang cta ving.
Mot trong nhitng yéu cau cap thiét € dam bao nang
suat va san luong lac & mién Trung 1a viéc chon tao
giong lac vira c6 kha nang chiu han tét, vira c6 kha
nang khang bénh HXVK.

Co ché chiu han cua cay lac 1a mot hé thong téng
hop, phéi hop nhip nhang gitta cac thay déi vé cau
truc hinh thai, chiic nang sinh ly va diéu hoa phan ttr.
Cac dac diém chiu han tich hop thé hién & cap do to
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chiic cao duoc cho 1a hitu ich trong chuong trinh cai
tién giong chiu han [3]. Nghién cttu hién tai cta Vién
Nghién ctru Cay trong Quéc té (ICRISAT) cho ving
nhiét déi Ban kho han da tao ra duoc nhiéu vat lieu
nhan giéng day hira hen thong qua thir nghiem kiéu
hinh & nhiéu dia diém khac nhau nhu: ICGS 76 ICGV
87141), TAG 24, ICGV 91114 ...[4, 5]. Viét Nam ciing
chon tao va cong nhan mot s6 giong lac c6 kha ning
chiu han cai thién, phtt hop véi diéu kién san xuat tai
cac vung khé han nhu: PM1, PDM4, bM7, HL11,
HL22, MHZ, L12, Sen that [6].

Bénh HXVK (Ralstonia solanacearum Smith) la
loai bénh hai nghiém trong nhat trén lac, gay thiét
hai nang suat tir 10 - 30% va t6i 60% & nhimg viing bi
nhiém nang [7]. Bénh cting gy thiét nghiém trong &
cac hé thong canh tac nho nuwoc mua, dic biét trén
dat cat ven bo song va trén dat cao [8]. St dung
giong lac khang bénh duoc coi 1a phuong phap kinh
té va kha thi duy nhat dé kiém soat bénh. Nhiéu
nguodn gen lac khang bénh héo xanh da duoc xac
dinh tir cac bo suu tap vat liéu di truyén toan cau, tai
ICRISAT c¢6 cac dong/giong khang néi bat nhu:
Schwarz 21, Matjan, E Hua 5, Gui You 28, Lu Hua 3...
[9, 10, 11]. O Viet Nam, cong tac chon tao giong lac
khang bénh HXVK da duoc tién hanh tir nam 1994 va
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da gioi thiéu nhiéu giong chong chiu kha véi bénh
HXVK nhu: MD7, MD9, TK10 ctia Vién Bao vé thuc
vat, L29, L34, L35 cua Vién Cay luong thuc va Cay
thuc phdm [12].

Ca hai tinh trang chiu han va khang bénh HXVK
déu quy dinh boi nhiéu gen [9, 13]. Qua trinh chon
loc dong thoi ca hai tinh trang doi hdi phuong phap
danh gia phuc tap va ton kém trong ca diéu kién
phong thi nghiém va dong ruong. Cac phuong phap
sang loc nguén vat lieu c6 ca 2 tinh trang nay gom:
Phuong phap sang loc ki€u hinh trong diéu kién
phong thi nghiém - ngoai dong rudéng va chon loc
dua vao chi thi phan tt.

Trong nghién ctu nay, thong qua danh gia tinh
khang bénh HXVK ciing nhu kha nang chiu han ctia
150 dong/giong lac trong diéu kién nhan tao, da chon
duoc 37 nguon vat liéu c6 kha ning chiu han trung
binh dén tot, dong thoi c6 kha nang khang trung binh
dén khang cao doi voi bénh HXVK. Cac dong/giong
lac duoc chon c6 thé duoc dung lam vat lieu khoi dau
cho cac chuong trinh chon tao giong lac voi cac dac
tinh phu hop véi diéu kién han han va ap luc bénh
HXVK cao, @am bao duy tri dién tich, nang suit va san
luong lac & mién Trung Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Nghién ctu nay st dung 150 dong/giong lac,
bao gém cac dong/giong thu thap, nhap noi va lai tao
méi, cling cac giong dang phd bién trong san xuat
duoc leu gitr tai Trung tam Nghién ctru va Phat trién
bau @6, Vien Cay luong thuc va Cay thuc pham. Cac
giong lac Gi¢ Nho Quan va ICGV3704 (ICRISAT)
duoc dung lam doi ching khang va doi ching nhiém
trong danh gia tinh khang bénh HXVK.

Nguén vi khuin R solanacearum st dung trong
lay bénh nhan tao dugc thu thap tir huyén Dién
Chau, tinh Nghé An (NA1). Nguon vi khudn duwoc
phan 1ap trén moi truong TZCA va nhan nudi trén
moi truong SPA.

2.2. Phuong phap nghién ciru
221 Dinh gid khd nang chiu han cua cdc
dong/giong lac thong qua gay han nhan tao

Kha nang chiu han ctia cac dong/giong lac duoc
danh gia dua vao nang suat khi gay han & thoi ky
hinh thanh qua hat thong qua nhay cam véi han
(Drought Sensitivity Index — DSI) [14].
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Céac dong/giong lac duoc gieo trong cac chau
nhua c6 duong kinh 50 cm, chiéu cao 30 cm; cac
chau duoc duc 16 dudi day va moéi chau chura 7 kg cat
va duoc bo tri 10 cay lac/chau. Thi nghiém duoc tién
hanh trong nha c6 mai che biang mang nilon trong
suot. Nhiét do, do 4m khong khi phu thudc vao diéu
kién moi truong tu nhién.

Thi nghiém duogc chia thanh 2 phan giong nhau
(mot phan c6 tudi va mot phan gay han nhan tao) bo
tri thi nghiém theo phuong phap ngau nhién hoan
toan voi 3 1an nhéc lai.

+ Phan cé tuoi: Lac trong thi nghiém duoc tudi
nuoc day da trong sudt qua trinh sinh trueong, phat
trién.

+ Phan gy han:lac trong thi nghiém duoc tuéi
nuoc day da cho dén thoi ky hinh thanh qua, hat thi
nglmg tudi trong thoi gian 7 ngay; sang ngay thui 8
(sau gay han) tudi nudc tré lai va duy tri ché do tuoi
nuoc dén cudi vu dé tinh nang suat.

Kha ning chiu han ctia lac dua vao chi s6 nhay
cam v6i han duoc tinh theo cong thic:

¥s

1l — &=

DSI = Yp
1 Xs

Xp

Trong do6: DSI 1a chi s6 nhay cam voéi han, Ysla
nang suat lac & diéu kién han, Yp 1a niang suat lac &
diéu kién binh thuong (c6 tudi), Xs la nang suat
trung binh cta tat ca cac dong/giong trong diéu kién
han, Xp 14 nang suat trung binh cta tit ca cac
dong/giong trong diéu kién binh thuong (c6 tuoi).
Céc dong/giong co chi s6 DSI < 0,5 c6 kha nang chiu
han tot, 0,5 < DSI < 1,0 thé hién kha nang chiu han
trung binh va cac dong/giong c6 chi DSI > 1 man
cam voi diéu kién han.

Cac thi nghiém duoc tién hanh tai nha lwoi
Trung tdm Nghién ctru va Phat trién Dau d6, Vién
Cay luong thuc va Cay thuc phdm, nam 2021.

222 Ddnh gid kha nang chong chiu bénh HXVK
ctia cdc dong/giong thong qua ldy nhiém nhan tao

Thi nghiém danh gia tinh khang bénh HXVK
ctia 150 dong/giong lac duoc tién hanh tai khu thi
nghiém Vién Bao vé thuc vat, nam 2022 theo phuong
phap hat ntt nanh [7]. Nguén vi khudn duoc lam
thuan, nhan lén trén moi truong SPA bang phuong
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phap trang trén dia petri, sau 2 - 3 ngay nuoi ciy, hoa
dich vi khuin da nuoi cdy vao nudc cat vo trung voi
mat do té bao vi khuan dat 10® - 10° CFU/ml. Ngam
hat lac da ndy mam nut nanh vao dich vi khuin da
chuén bi san trong thoi gian 20 phut trudc khi gieo,
sau do trong dé danh gia trén nén sick-plot [7]. Lay
nhiém b sung nguon vi khudn gay bénh vao giai
doan lac ra hoa dot 1 bang cach thu thap tan du cay
lac bi bénh tai viing dich bénh. Cay lac bi bénh duoc
chat nho, ngam voi nudc cho ra dich vi khuén trong
vong 2 gio roi dem tudi bé sung. Mdi dong/giong
duoc nhac lai 3 1an, gieo 10 hat/lan nhac véi khoang
cach gieo cay cach cay 10 cm, hang cach hang 25
cm. Dém toan bo so cay bi héo va chét sau khi moc
va khi gi6ng doi chimg nhiém ICGV 3704 dat ty le
bénh cao nhat. Danh gia kha nang khang nhiém theo
thang 6 cap ctia ICRISAT nhu sau:

2.2.3 Phan tich s liéu

S6 lieu thi nghiém duoc xtt ly thong ke trén phan
mém Excel va phan mém R 4.4.1. Do thi twong quan
tuyén tinh duoc vé bang goi R/ggplot2.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua sang loc kha ning chiu han ctia cac
dong/giong lac

banh gia kha nang chiu han cta cac dong/giong
lac dua vao chi s6 nhay cam voi han (DSI) tinh trén
nang suat trong diéu kién cé tudi va khong tuodi nudc
da duwoc st dung trong nhiéu bao cdo dé xac dinh
nguon vat liéu cé nang suit 6n dinh trong diéu kién
kho han [15].

Két qua danh gia kha nang chiu han cho thay,
trong téng s6 150 dong/giong lac duoc danh gia, co
14/150 dong/giong (9,33%) co tinh chiu han tot (DSI
= 0,407 + 0,0756), 52/150 dong/giong (34,67%) co6

Diém | Ty le cay Mirc do khang Ky tinh chiu han tr}mg binh (DSI~= 03877 + 0,1‘07) va
6| benh () | benhHXVK | hiew | B4/150 dong/giong (50,000 wmdn cim v diew ken
p an han =1, + 0, . Mot so dong/giong
1 <10 Kh HR . . .
. T I;nfg €40 - chiu han t6t nhat bao gom: LCH-02, BW62 va L35 véi
>0 _ARe chi 6 DSI 1an luot bing 0,20, 0,35, 0,36. Nguoc lai,
3 >20-30 méflg trung b1‘nh MR mot s6 dong/giong duoc danh gia 1a rat man cam voi
4 >30-50 | Nhiémtrungbinh | MS diéu kién han han gom: 1734.1, 105 va Lac 3 Thang
5 >50-90 Nhiém S v6i cuing chi s6 DSI bang 1,45.
6 >90 Nhiém ning HS
Bang 1. Kha ning chiu han ctia 150 dong/giong lac trong diéu kién nha ludi
Cap do Chi s6 DSI )
] , Dong/giong dai dién
chiu han Nho nhat | Trung binh | Lén nhat
Chiu han 6 0.20 0.407 0.50 L28, Tram Dau 207, .23, LCH-01, L17, 1.29, L35, L34,
twhantot |0, ’ ’ BW62, CP1, L33, L32, L14, LCH-02.
Chiu han 20LAC01B, LSH15, LCM-02, L31, L27, 10054,
truﬁ bihh 0,54 0,877 1,00 1005.14.1, 1005.1.4, 1315.5, 1310.6.1, 1310.6, 0909.1.1,
£ 1301.8.1, 1314.12, 1114.5.1, 1608.7, ...
20LACO02B, 20LAC02M, LFH1, 20LAC01M, LDbC19,
Man cam 1,01 1,21 1,45 L18, 1209.2, 1310.10, 1317.5, 1301.1, 1301.1A,
1005.18, 1301.1B, 1315.8, 1326.2, 1326.6, ...

3.2. Két qua sang loc kha ning khang bénh
HXVK ctia cac dong/gi6éng lac bang phuong phap lay
nhiém nhan tao

Tap doan dong/giong lac duoc danh gia bang
phuong phap lay bénh nhan tao vao vu xXuin nam
2022 v6i nguon vi khuidn NAl. Trong s6 150
dong/giong thi nghiém, c6 6/150 dong/giong thé
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hién kha nang khang cao voi bénh HXVK (28,
1005.18, 1314.12, 1608.7, 1602.3...) chiém 4,00%; co
32/150 dong/giong khang (Tram Dau 207, LFHI1,
L18, LCM-02, 127..) chiém 21,33%; c6 33/150
dong/giong khang trung binh (123, L17, 1005.1.4,

0909.1.1, 1315.8...) chiém 22,00%;  42/150
dong/giong nhiém trung binh  (20LAC02B,
191
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20LACO01M, L31 1005.14.1, 1310.6.1...) chiém 28,00%;
c6 27/150 dong/giong nhiém (20LAC01B, LSH15,
1005.4, 1301.8.1, 1009.4...) chiém 18,00% va co
10/150 dong/giong nhiém nang (20LACO2M,
LDC19, ICGV1005, ICGV12897, ICGV3704...) chiém

6,67%. Giong chuin khang Gi¢é Nho Quan thé hién
phan tmg khang véi ty lé bénh 17,41%. Giong chuin
nhiém ICGV3704 thé hién phan tmg nhiém ning voi
ty 1é bénh 96,67%.

Bang 2. Kha niang chéng chiu béenh HXVK cfia cac dong/giong lac biang lay bénh nhan tao

S8 Ty lé bénh ]
Mt do khang . Dong/giong dai dién
dong/giong trung binh
Khang cao 6 525+ 1,84 |1.28,1005.18, 1314.12, 1608.7, 1602.3...
Khang 32 14,70 + 2,52 | Tram Dau 207, LFH1, L18, LCM-02, L27...
Khang trung binh 33 22,90 £ 2,47 (1.23,1.17,1005.1.4, 0909.1.1, 1315.8...
Nhiém trung binh 42 33,30 + 3,48 |20LAC02B, 20LAC01M, L31 1005.14.1,
1310.6.1...
Nhiém 27 68,70 + 14,30 | 20LAC01B, LSH15, 1005.4, 1301.8.1, 1009.4...
Nhiém ning 10 95,50 £ 2,68 [20LAC02M, LDC19, ICGV1005, ICGV12897,
ICGV3704...

3.3. Sang loc ngudn vat liéu trién vong

Dua trén két qua danh gia kha nang chiu han va
kha niang khang bénh HXVK, trong tong s6 150
dong/giong lac duoc danh gia, c6 37 dong/giong cod
kha ning chiu han tir mtc do chiu han tét dén mtc

trung binh (DSI < 1) va c6 kha nang khang cao (HR)
dén khang trung binh (MR) déi voi bénh HXVK. Cac
dong/giong dién hinh nhu: L28, Tram Dau 207, 1.27,
129, 1.33, 1.34, L35.... Day 1a nguon vat lieu cé gia tri
trong cong tac lai tao giong chong chiu tiép theo.

Bang 3. Cac dong/giong lac chiu han va khang bénh HXVK duoc lira chon théng qua danh gia kiéu hinh

trong diéu kién nhan tao
Tén Chi tiéu DSI Cap do Tylebénh | Mc do khang

o dong/giong chiu han %) HXVK

1 L28 0,41 Tot 6,67 HR

2 Tram Dau 207 0,41 Tot 18,33 R

3 LCM-02 0,83 Trung binh 14,54 R

4 L23 0,42 Tot 27,78 MR

5 L27 0,60 Trung binh 13,33 R

6 L17 0,40 Tot 26,67 MR

7 L29 0,50 Tot 17,41 R

8 L35 0,36 Tot 17,78 R

9 1005.1.4 0,89 Trung binh 24,07 MR
10 1315.5 0,94 Trung binh 14,91 R
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Tén Chi tieu DSI Cap do Tyle bénh | Mec do khang

o dong/giong chiu han %) HXVK
11 1310.6 0,98 Trung binh 17,41 R
12 0909.1.1 0,96 Trung binh 24,44 MR
13 1314.12 0,98 Trung binh 3,33 HR
14 L34 0,44 Tot 10,83 R
15 1114.5.1 0,99 Trung binh 10,37 R
16 1608.7 0,89 Trung binh 7,04 HR
17 1602.8 0,92 Trung binh 20,74 MR
18 1602.3 0,91 Trung binh 3,70 HR
19 1607.1 0,80 Trung binh 13,33 R
20 1607.5 0,95 Trung binh 20,37 MR
21 1404.1 0,95 Trung binh 21,67 MR
22 0808.2.1 0,75 Trung binh 7,04 HR
23 1724.8 0,92 Trung binh 20,83 MR
24 L18/NT 0,87 Trung binh 21,48 MR
25 LCH-01 0,47 Tot 27,41 MR
26 L32 0,50 Tot 23,33 MR
27 Viét Dau 13 0,77 Trung binh 23,70 MR
28 ICGV06424 0,54 Trung binh 28,33 MR
29 MT15 0,85 Trung binh 20,74 MR
30 Hung Loc 0,97 Trung binh 20,83 MR
31 TK10 0,82 Trung binh 13,70 R
32 BW62 0,35 Tot 17,41 R
33 Viét Dau 45 0,63 Trung binh 27,78 MR
34 CP1 0,37 Tot 13,33 R
35 L33 0,42 Tot 13,70 R
36 L14 0,45 Tot 20,74 MR
37 LCH-02 0,20 Tot 13,70 R
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3.4. Méi tuong quan tuyén tinh gifra kha ning chiu han va kha niang khang bénh HXVK
Twong quan gitra DSI va ty 1é bénh HXVK

1001

799

50+

Ty 1& bénh (%)

251 -

05

DsSI

Hinh 1. Méi tiong quan gitta kha nang chiu han va kha niang khang bénh HXVK

Tir két qua danh gia chi s6 nhay cam voi han
DSI va ty 1é bi bénh HXVK ctia 150 dong/giong lac
da cho thay, kha nang chiu han va kha nang khang
bénh HXVK c6 tuong quan tuyén tinh voi nhau vé
mat thong ké (p-value = 0,0065) nhung 1a twong quan
yéu (r = 0,22). He s6 twong quan noi trén thé hién
moi teong quan thuan, chi s6 DSI cang cao (tinh chiu
han cang kém) thi ty 1&é bénh cang cao (tinh khang
bénh HXVK cang kém).

Trong diéu kién dong rudng, cay tréong chiu
tac dong ctia nhiéu yéu té cang thang phi sinh hoc
va sinh hoc khac nhau cung ldc hoac tuan tu. Su
tuong tac gitta cac cang thing nay va tac dong cia
ching lén cay trong nhu mot phan cda "tam giac
bénh". Su tuong tac giita hai diéu kién cang thang
c6 thé anh hudéng tiéu cuc hodc tich cuc dén su
phat trién cta cay trong [16]. Hién chua c6 két qua
nghién cttu nao thé hién ro moéi twong quan giita
kha ning chiu han va kha nang khang bénh
HXVK. Tuy nhién, cac dong/giong lac chiu han voi
hé thong ré khée manh, giup cay hap thu nudc tot
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hon trong diéu kién han ciing c6 thé gitup chong
chiu tot hon sy xam nhap ctia vi khuan héo xanh.

4. KET LUAN VA BE NGH

4.1, Kétluan

Két qua sang loc kiéu hinh thong qua danh gia
nhan tao kha ning chiu han va kha nang khang bénh
HXVK cta tap doan 150 dong/giong lac da xac dinh
duwoc 37 dong/giong lac vira c6 kha nang chiu han &
mtc chong chiu cao dén mttc chong chiu trung binh,
vira c6 kha niang khang cao dén khang trung binh
bénh HXVK, dién hinh la cac dong/giong: 128, Tram
Dau 207, 1.27,1.33, L34, L35...

Két qua danh gia mai twong quan gitra kha niang
chiu han va kha nang khang bénh HXVK cta cac
dong/giong lac voi hé s6 tuong quan 0,22 da phan
anh moi tuong quan thuan, yéu gitra kha nang chiu
han va kha nang khang bénh.

4.2. bé nghi

Tiép tuc nghién ctru sau hon vé dic tinh sinh ly

ctia kha nang chiu han va sang loc nguon vat liéu lac
chiu han, khang bénh HXVK & muc do phan ti.
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SCREENING GROUNDNUT (Arachis hypogaeal.) GERMPLASM FOR DROUGHT
TOLERANT AND BACTERIAL WILT (Ralstonia solanacearum Smith) RESISTANCE
IN CENTRAL VIETNAM PROVINCES
Le Thi Phuong Lan?, Nguyen Xuan Doan2, Nguyen Huy Chung’,
Nguyen Xuan Thu?, Nguyen Thi Tho!, Le Tuan Tu?
! Plant Protection Research Institute,
? Legumes Research and Development Center, Field Crops Research Institute

Abstract

The Central region is the most important groundnut growing area in Vietnam. However, drought conditions
and the prevalence of the bacterial pathogen responsible for bacterial wilt disease have substantially reduced
groundnut productivity and yield. Developing varieties that are tolerant to these adverse conditions is an
essential strategy to safeguard groundnut production in this region. Among 150 groundnut
germplasm accessions evaluated, 37 accessions were identified as both drought tolerance and bacterial wilt
resistance, including 128, Tram Dau 207, 1L.27, 1.29, 1.33, L34 and L35... These accessions represent valuable
initial materials for breeding groundnut varieties with enhanced tolerance to drought and resistance
to bacterial wilt.

Keywords: Arachis hypogaea, bacterial wilt, drought tolerance, groundnut, Ralstonia solanacearum Smith,
resistance, screening.
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ANH HUONG CUA LUONG PHAN BON VA MAT DO
TRONG DEN NANG SUAT VA HIEU QUA KINH TE CUA

GIONG SAN KHANG BENH

KHAM LA HN1 TREN DAT

NAU DO BAZAN TAI TiNH DAK LAK

TOM TAT

Nguyén Van Minh" *, Hoang Mai Drc?
!Khoa Nong Lam nghiép, Trirong Pai hoc Ty Nguyén
?Cong ty TNHH Phan bon Con Co Vang

"Email: nvminh@ttn.edu.vn

Muc dich cta nghién cttu nay 1a xac dinh luong phan bén va mat d¢ trong thich hop cho giéng sian khang
bénh kham 14 HN1 trén dat nau do bazan tai xa EaTu, thanh phé Buon Ma Thudt, tinh Dak Lak nam 2024 -
2025. Két qua nghién ctru da xac dinh duoc cong thirc M4P5 véi mat d6 trong 10.000 hom/ha (khoang cach
1,0 x 1,0 m) va luong phan bon 1a 500 kg NPK 16 - 16 - 8 + 500 kg NPK 10 - 0 - 30 + 1,5 t4n phan hitu co vi
sinh (Con Co Vang) cho khéi luong cii/gdc tot nhat dat 4,87 kg/goc; nang sudt c tuoi cao nhat dat 48,67
tdn/ha/vu, ham luong tinh bot tot nhat 1a 31,68% va nidng suat tinh bot dat cao nhat 1a 15,39 tdn/ha/vu, cé y
nghia thong ké muc 95%. Day ciing 1a cong thic cho 1ai thuan cao nhat, dat 79,00 triéu déng/ha/vu, cao hon

cong thire M1P1 14 50,77 triéu dong/ha.

Tt khoa: D4t nau do bazan, giong san khang kham HN1, mat do trong, luong phan bon, tinh Pk Lik.

1. BAT VAN BE

Cay san 1a cay luong thuc quan trong & Viét Nam,
c6 san luong dung thit ba sau lua va ngo, duoc trong
tai 43 tinh, thanh phé trén ca 3 mién Bic, Trung,
Nam. Nam 2024, Viét Nam c6 dién tich trong san dat
504 nghin ha (giam hon so v6i nam 2015 1a 567 nghin
ha, nam 2022 la 530 nghin ha [1], ning suat binh
quan 20,58 tan/ha va san luong dat 10,38 triéu tan [2],
[3]. Nam 2024, ca nuéc c6 hon 120 nha mady, cong ty,
doanh nghiép san xuit tinh bot sin quy mo cong
nghiép, véi cong suat thiet ké 11,3 triéu tdn cua
twoi/nam va 4 nha may ché bién con sinh hoc, voi
cong suat 200.000 m*/nha may, nhu ciu sin lat kho 1a
500.000 tdn/nam dat tai 27 tinh, thanh trén ca nudc
[4, 5]. Hién nay, Viet Nam 1a nuéc c6 kim ngach xuét
khau san va cac san phidm tir san dimg thir hai trén
thé gi6i sau Thai Lan, gia tri xuat khiu sin tir nam
2013 dén nay luon dat trén 1 ti USD, cao nhat 1a nam
2023 dat 1,35 ti USD, dung tha tu sau lda, ca phé va
diéu [4 - 6].

San 1a loai cay dé trong, it cham séc, chi phi
thap, dé thu hoach va ché bién, phu hop voi nhiéu
vung sinh thai, nhiéu loai dat khac nhau, ké ca
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nhitng ving dat nghéo dinh duong. Trong khi do,
gi4 cl twoi luon 6n dinh, do d6 cay san da mang lai
ngudn thu nhap chinh ctia nhiéu ho noéng dan ngheo,
dong bao dan toc thiéu so trén dia ban tinh bak Lak
trong nhiéu nam qua. Hién nay, tinh Bak Lik c6 dién
tich trong san ding th 3 ca nuoc (sau tinh Gia Lai
va Tay Ninh), dat hon 45.300 ha, nang suat dat 25,1
tan ca tuoi/ha (ding thtt 2 ca nuéc sau tinh Tay
Ninh dat 29,9 tdn/ha) va san luong dat hon 1 trieu
tan [7, 8, 2]. Voi 8 nha may ché bién tinh bot sin
dang hoat dong, tinh Dak Lik dimg thit hai ca nudc
(sau tinh Tay Ninh) vé s6 luong nha may va san
luong ché bién, voi tong cong suat trén 250.000 tAn
tinh bot/nam, twong dwong 900.000 tan ct twoi [9].
Hién nay, san luong ct san tuoi khong dap tmg duoc
nhu cau thu mua, ché bién do nang suit sin con
thap, dac biét 1a cay san hién dang bi bénh kham la
khong chi & tinh DPak Lik ma & ca Viét Nam.

Bénh kham 14 sin (Cassava Mosaic disease) do
mot loai virus cé tén la Srilanka cassava mosaic virus
(SLCMV) gay ra [10], xuat hién lan dau tién & Viet
Nam vao nam 2017 tai tinh Tay Ninh, sau d6 lan ra
nhiéu khu vuc trén khap cd nudc trong dé co tinh
bik Lik [11]. Nam 2018, tai tinh Dak Liak, bénh
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kham 14 san da gay hai trén dien tich 1.500 ha [12].
bay 1a mot loai bénh nguy hiém trén cay san, rat kho
hodc khong thé kiém soat, néu dé bénh biéu hién va
phat tan, sé lam giam nang suat ct twoi hoac that thu
[13]. Do vay, viéc nghién ctru thir nghiém, st dung
gidng san moi khang kham 14 (HN1) dé thay thé cac
giong san ci hau hét bi bénh kham 14 va nghién ctru
mot s6 bién phap ky thuat nhu: Luong phan bon, mat
do trong... cho giong san moi khang bénh kham 14 1a
can thiét. Vi vay, da tién hanh nghién cttu dé xac dinh
luong phan boén va mat do trong thich hop nhat cho
giong san HN1 dat nang suat cao, ham lwong tinh bot
cao va hiéu qua kinh té tot nhat trong trén dat nau do
bazan tai tinh Dak Lik.

2. PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu va thoi gian nghién ciru

HN1 1a giong san khang bénh kham 14 do Vien Di
truyén nong nghiép chon loc, danh gia tir ngudn giong
nhap noi tir Nigeria c6 tén TMEB419 va duoc Cuc
Trong trot, BoO Nong nghiép va Phat trién nong thon
ti€p nhan hé so tu cong bo luu hanh giéng cay trong
[14]. Thoi gian sinh trudong trung binh tit 9 - 10 thang,
mau than xanh nhat, khong phan canh, nhit mat, mau
14 xanh, cuong 14 mau xanh. Nang sudt ct twoi 40 - 45

Phan bon duoc st dung trong thi nghiém: Cac
loai phan don: Phan uré c6 ham luong dam nguyén
chat 1a 46%; phan lan Van Dién c6 ham luwong P,0; 1a
16%; phan kali clorua c6 ham luong K,O 1a 60%; phan
NPK Con Co Vang c6 ham luong ghi trén bao bi theo
quy dinh cta nha san xuét da cong bo va duoc kiém
dinh; phan hitu co vi sinh Con Co Vang, thanh phan
chat hitu co: 20%, am do: 25%, S: 1%, ti 16 C/N: 4,5,
trung vi luong gom: Ca, Mg, Mo, Zn, Bo... va vi sinh
vat htu ich: 1 x 10° CFU/g (Zrichoderma spp.,
Azotobacter, sp,
Bacillus megaterium).

Streptomyrces, Pseudomonas.

Thoi gian nghién ctru: Tt thang 4 nam 2024 dén
thang 3 nam 2025, trén dat nau do bazan tai xa EaTu,
thanh ph6 Buén Ma Thuot, tinh Dak Lak.

2.2. Phuong phap b6 tri thi nghiém

Thi nghiém duoc bo tri theo kiéu 6 chinh - 6 phu
(Split - Splot) gdm 20 cong thtc, 3 1an lap lai tong cong
60 6 co so. Dién tich 6 1a co s 40 m® (4 x 10 m). So
lieu duoc do, can... theo doi cac chi tiéu caa 10 cay/o6
& 2 hang gitra, sau do ldy gia tri trung binh gitta cac
lan do, can. Méi 6 thi nghiém tréng 4 hang. Khoang
cach gitra cac 1an nhéac lai 1 m. Xung quanh c6 hang

tan/ha, ham luong tinh bot cao, dat tir 28 - 30%. béo ve.
So d6 thi nghiém
Nhic I Nhéc I Nhéc III
M4 M3 M2 Ml M4 M3 M2 Ml M4 M3 M2 Ml
P5 | P3 | P4 P2 P4 P1 P2 P5 P2 P1 P5 P4
P2 P1 P5 P4 P1 P3 P4 P2 P4 P3 P2 P5
P4 | P2 | P3 P1 P2 P5 P1 P4 P1 P5 P4 P3
P1 P5 P2 P3 P5 P2 P3 P1 P3 P4 P1 P2
P3 | P4 | P1 P5 P3 P4 P5 P3 P5 P2 P3 P1

Ghi chu: M: Mat do; P: Phan bon. Mat do 1 (M1): 0,8x 0,8 m, 15.625 hom/ha; mat do 2 (M2): 1,0x 0,7 m,

14.286 hom/ha; mat do 3 (M3): 1,0x 0,8 m, 12.500 hom/ha; mat do 4 (M4): 1,0x 1,0 m, 10.000 hom,/ha. Phan
bon: Bon Iot 1,5 tan phan hitu co vi sinh Con Co Vang. P1: 90 kg N + 60 kg P,05 + 90 kg K,O (bon theo quy
trinh cua Bo Nong nghiép va PTNT), tuong duong 200 kg dam uré + 375 kg phan lin + 150 kg kali; P2: 90 kg
N + 60 kg P,0; + 120 kg K,O (tuong duong 200 kg dam uré + 375 kg phian Iin + 200 kg kali); P3: 90 kg N + 60
kg P,0; + 150 kg K,O (twong duong 200 kg dam uré + 375 kg phan lan + 250 kg kali); P4: 120 kg N + 60 kg
P,0; + 90 kg K,0 (twong duong 266 kg dam uré + 375 kg phan lan + 150 kg kali); P5: 500 kg NPK 16 — 16 - 8 +
500 kg NPK 10 - 0- 30 (tuong duong 288 kg dam uré + 500 kg phian lin + 316 kg kali).
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2.3. Phuong phap xtt ly s6 liéu va quy chuén ap
dung

- Xtr Iy s6 liéu: Cac s6 lieu do dém duoc 14y trung
binh sau dé tong hop bang phan mém Excel va phan
mém xit ly thong ké chuyén dung Minitab 16.

- Quy trinh ky thuét ap dung va cac chi tiéu theo
doi: Thuc hién theo QCVN 01-61:2011/BNNPTNT
[15] va Quy trinh ky thuat canh tac giong sin HN1
ctia Vien Di truyén nong nghiép (2021) [16]. Moi yéu
cau thi nghiém duwoc ap dung doéng déu va thong
nhat toan thi nghiém, ngoai trir yéu t6 luong phan
boén va mat do trong.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng cta lugng phan bén va mat &
trong dén mot s6 chi tieu héa tinh dat tai dia diém
thi nghiém

Tién hanh lay mau dat va phan tich mot s6 chi
tiéu hoa tinh dat trong san trudc va sau thi nghiém
tai BoO mon Khoa hoc bat va Cay trong, Khoa Nong
Lam nghiép, Truong DPai hoc Tay Nguyén. S6 liéu
duoc ghi nhan tai bang 1 cho thay, d6i voi ham luong
dam, & cac cong thuc tréng giong sin khang bénh
kham 14 HN1, v6i lwong phan vo co khéac nhau trén nén
1,5 t4n phan hitu co vi sinh Con Co Vang, két qua ham
luong dam trong dat dao dong tir 0,15% - P1 dén 0,19% -

P5, c6 2 cong thiec bon phan P4 va P5 cho két qua cao
hon, con lai cac cong thicc khac cho ham luong dam
bang hodc thdp hon so v6i trudc thi nghiém. Ham
luong 1an dé tiéu trong dat ctia cac cong thirc bon
phan cho giong san HN1 trén dat nau dé bazan dao
dong tir 9,75 - 12,23 mg/100 g dat, tat ca cac cong
thttc bén phan déu c6 ham luong lan dé tiéu thap
hon hon so v6i trudc thi nghiém, ngoai trit cong
thiuc P3 va P5. Ham luong kali dé tiéu trong dat
cta cac cong thuac thi nghiém dao dong tue 10,35 -
15,76 mg/100 g dat, tat ca cac cong thic bon phan
déu c6 ham luong kali dé tiéu thap hon so voi
trudce thi nghiém, ngoai trir cong thic P3 va P5 do
c6 luong phan kali bon vao dat cao hon so voi cong
thic doi ching. Ham luong Ca® va Mg?* clia cac
cong thic bon phan khac nhau cho giéng sian HN1
dao dong tir 1,54 - 1,79 1d1/100 g dat (d6i voi canxi)
va 1,99 - 2,17 1d1/100 g dat (d6i voi magie) va cé hai
cong thic cho két qua cao hon so voi trudc thi
nghiém la P3 va P5. Két qua phan tich ham luong
mot s6 chi tiéu hoa tinh dat trong thi nghiém nay c6
su sai khac nhung chénh léch khong nhiéu so voi két
qua nghién ctru cia Nguyén Van Minh va cs (2020)
[17], khi nghién cttu vé luong phan bon va mat do
trong cho cac giong san HLS11 tai tinh Pak Lak.

Bang 1. Két qua phan tich mot s chi tiéu ho4 tinh dit trdng sin trudc va sau thi nghiém
Chi tiéu theo doi
Cong thuc N P,0sy , (mzj(l)gt() . CaZ* | Mg2 ,
©) (mg/100 g dat) d40 (1d1/100 g dat) | (1d1/100 g dat)
Trudc thi nghiém | 0,16 11,77 12,15 1,65 2,14
Sau thi nghiém
P1 0,15 9,75 10,35 1,54 1,99
P2 0,16 9,99 12,14 1,59 2,02
P3 0,16 11,78 12,85 1,71 2,15
P4 0,18 10,87 10,48 1,65 2,14
P5 0,19 12,23 15,76 1,79 2,17

Nhu vay, sau mot nam thi nghiém vé luong phan
boén vo co cho giong san khang bénh kham 14 HN1
trong & cac mat do khac nhau trén dat nau dé bazan
cho thay, & cac cong thie bon phan P3 va P5 khong
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lam giam ham luong mot s chi tiéu trong dat so voi
trudc thi nghiém, mot s6 cong thirc cé ting nhung
khong dang ké; cac cong thic bon phan con lai thap
hon so véi trudce thi nghiém nén can cha y bon phan
can d6i voi luong phu hop dé dam bao ham luwong
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mot s6 chi tiéu hoa tinh trong dat git 6n dinh va ting
hon so véi trudce thi nghiém.

3.2. Anh huéng ctia lugng phan bon va mat do
trong dén mot s6 yéu td cdu thanh ning suat giong
sin HN1 trong trén dit nau @6 bazan

3.2.1 Anh huong cua lrong phan bon va mat do
trong dén so cu trén goc

Theo doi vé so ct trén goc ctia giong san HN1
khi thay doi luong phan bon va mat do khac nhau
duoc ghi nhan tai bang 2 cho thay, s6 ci/goc dat tir
10,57 cu/goc (15.625 hom/ha - M1) dén 12,01
cti/goc (12.500 hom/ha - M3) va su sai khac nay co y
nghia thong ké voi p = 0,05 gitra mat do trong M3 voi
M1; gitta cac mat dé6 khac cé su sai khac nhung
khong c6 y nghia thong keé. Tuong tu, khi thay déi
luong phan tir P1 - P5 dan dén s6 cti/goc dat tir 9,85
ci/goc (P1) dén 12,49 cu/goc (P5) va su sai khac

nay c6 y nghia thong ké & mutc 95% gitta cac mic
phan bén P5 va P1 voi P2, gitta cac cong thic bon
phan khac c6 su sai khac nhung khéng cé y nghia
thong ke. Khi c6 su twong tac gitta hai yéu to mat do
trong va lwong phan bén cho két qua soé ci/goc
trung binh tir 8,87 ctii/goc (M1P1) dén 13,48 ci/goc
(M2P5) va s sai khac nay chi c6 y nghia thong ké
gitta cong thic M2P5 doi voi cong thire M1P1, M1P2
va M2P1; cac cong thirc con lai ¢6 su sai khac nhung
khong c6 y nghia thong ké. S6 cu trén goc trong
nghién ctru ndy cao hon so voi két qua nghién ctru
cua Nguyén Vian Minh va Nguyén Thi Hoai (2020)
[18], khi nghién ctru vé mat do trong cho giong sian
KM140, HLS10, HLS12 va HLS14 cung cac mat do tir
10.000 - 15.625 hom/ha trén dat nau do bazan tai
thanh pho Buon Ma Thuot nhung luwong phan bon 1a
khac nhau.

Bang 2. Anh hudng ciia lrgng phan bén va mat do trdng dén s6 cii trén géc giéng sén HN1

Mat do trong (M)

Phan boén Trung binh

P) M1 M2 M3 M4 (P)
(15.625 hom/ha) | (14.286 hom/ha) | (12.500 hom/ha) | (10.000 hom/ha)
P1 8,874 9,74bcd 10,444 10,35 9,85¢
P2 9,22¢d 10,904 11,73 11,36 10,808¢
P3 11,18*4 11,444 12,26*4 11,26* 11,538
P4 11,70*4 12,13*4 12,95% 11,64* 12,108
P5 11,88*4 13,48? 12,692 11,84 12,494
Trung B AB A B
binh (M) 10,57 11,54 12,01 11,294

CVi: 13,23

Ghi chu: Gid tri di kém cédc chir cdi khdc nhau trong tung hang va cot biéu thi sur sai khic co y nghia

thong ké voi p = 0,05.

322 Anh huong cua lrong phin bon va méat do
trong dén duong kinh cu

Khi thay déi lwong phan tir P1 - P5 bon cho
giong san HN1 cho két qua duong kinh ct dao dong
tir 19,84 mm (P1) dén 44,83 mm (P5), su sai khac nay
c6 y nghia thong ké & muec 95% & cong thitc bon phan
khac nhau ngoai trir cong thic P3 va P4 cé su sai
khac nhung khong c6 y nghia thong ké. Khi thay déi
mat do trong cho két qua duong kinh ct thap nhat &
cong thire M1 1a 29,24 mm va cao nhat & cong thic
M4 1a 37,48 mm va s sai khac nay c6 y nghia thong
ké murc 95% gitta cac mat do ngoai trir mat do M3 voi
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M4 va M2. Khi tuong tac hai yéu t6 luong phan bon
va mat do cho thay, duong kinh ct thap nhat & cong
thee M1P1 (15,30 mm) va cao nhat ¢ cong thtc
M4P5 (47,42 mm), su sai khac nay c6 y nghia thong
ké & muc 95%, dac biét la cac cong thic P3 va P5 so
voi P1 va P2 & hau hét cac mat do trong. Két qua
nghién ctu ctia Nguyén Van Minh (2020) [19] vé
duong kinh ct caa giong san HLS12 trén cung loai
dat nau dé bazan, mat do trong cho két qua cao hon
voi duong kinh ct giong san HN1 trong nghién ctru
nay & nhitng cong thitc c6 bon luong phan hitu co tir
2 tdn/ha tré lén.
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Béng 3. Anh hudng ciia lirgng phan bén va mat do trong dén duong kinh it giéng sin HN1 (mm)

Mat do trong (M)
Phan bén (P) M1 M2 M3 M4 bﬁ,"ﬁ“a%)
(15.625 hom/ha) | (14.286 hom/ha) | (12.500 hom/ha) | (10.000 hom/ha)
P1 15,308 17,85 19,84°f 26,38 19,84P
P2 20,5042 26,28°¢ 33,70*¢ 31,11>f 27,90¢
P3 34,174 37,75% 38,932 44,40 38,818
P4 35,18 35,10 35,012 38,092 35,848
P5 41,03 45,22? 45,36* 47,42% 44,83*
Trung binh (M) 29,24¢ 32,508¢ 34,5748 37,48*

CVi: 3047.

Ghi chu: Gig tri di kém cdc chir cdi khdc nhau trong hang va cot biéu thi sur sai khic cé y nghia thong ké

voi p = 0,05.
3.2.3. Anh huong cua luong phin bon va mat do
trong dén khoi luong cu tiroi/goc

Khéi luong ct twoi/goc la mot trong nhimng chi
tiéu quan trong cuing voi s6 luong cay trén don vi
dién tich goép phan tang nang sudt ct twoi, khoi
lwong cu tuoi/goc lon cung s6 cay/ha nhiéu sé cho
nang suat ct twoi cao va nguoc lai. Phan tich s6 liéu
vé khoi luong cii/goc ctia giong san HN1 & bang 4
cho thay, khi thay déi lwong phan tir P1 - P5 dan dén
khoi luwong cu/goc dat tir 2,14 kg ci/goc (P1) dén
3,55 kg ct/goc (P5) va su sai khac nay co y nghia
thong ké & mutc 95% gitta cac muic phan bon khac
nhau, dic biét 1a mic phan bén P5 va P3 so véi Pl.
Trong san khang bénh kham 14 HN1 & cac mat do
khac nhau dan dén khoi lugng ci/goc ciing khac
nhau dao dong tir thap nhat dat 2,10 kg ct/goc (M1)
dén 4,11 kg ca/goc (M4) va su sai khac nay co y
nghia thong ké mitc 95% gitta mat do trong 10.000

hom/ha d6i voi tat ca cac mat do trong con lai. Két
hop hai yéu t6 lwong phan bon va mat do trong cho
két qua, khoi luong cu/goc tir 1,62 kg ci/goc
(M1P1) dén 4,87 kg ci/goc (M4P5) va su sai khac
nay c6 y nghia thong ke, dic biét 1a cac cong thic
boén phan & muic P3 va P5 khi trong & mat do M4 so
voi cac cong thic bén phan con lai & cac mat do
khac. Khoi luong ct trung binh trén goc cta giong
san HLS12 dat cao nhat khi trong & mat do 10.000
hom/ha trén cung dit nau dé bazan trong nghién
ciru ciia Nguyén Vian Minh va Nguyén Thi Hoai
(2020) [18] 12 4,03 ke/gdc (thdp hon 0,08 kg/g6c) so
voi giong HN1 trong nghién cttu nay & cung mat do
trong 1a do luong phan bon va giong 1a khac nhau.
Nhu vay, giong va luong phan bon sé quyét dinh
phan 16n niang suat cu tuoi trén goc khi trong ciing
mat do.

Béng 4. Anh huéng ctia luong phan bén va mat do trong dén khéi lwong cii tuoi/gdc giong sén HN1 (kg/g6c)

Mat do trong (M) Trung
Phan bén (P) M1 M2 M3 M4 binh (P)
(15.625 hom/ha) | (14.286 hom/ha) | (12.500 hom/ha) | (10.000 hom/ha)
P1 1,62! 1,83 2,230t 2,87¢1 2,14¢
P2 2,02¢f 2,52¢1 3,12% 4,162 2,968
P3 2,264 2,94 3,207 4,702 3,2748
P4 2,00¢f 2,22t 3,07"" 3,944 2,818
P5 2,57 3,13 3,61#¢ 4,87° 3,554
Trung binh (M) 2,10¢ 2,53B¢ 3,058 4,114

CVi: 34,84.

Ghi chu: Gig tri di kém céc chir cdi khdc nhau trong hang va cot biéu thi sur sai khac cé y nghia thong ké

vo1 p = 0,05.
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3.3.1. Anh huong cua lrong phin bon va mat do
trong dén nang sudt cu tuoi

3.3. Anh huéng ciia luong phan bén va mat do
trong dén ning suit ci twoi va ham luong tinh bot
giong san HN1 trong trén dat nau d6 bazan

Béng 5. Anh huéng ciia ltgng phan bon va mat do tréng dén ning suét ci tuoi gidng sin HN1 (tn/ha)

Mat do trong (M)
Phan boén M1 M2 M3 M4 Trung binh
(P) (15.625 (14.286 (12.500 (10.000 (P)
hom/ha) hom/ha) hom/ha) hom/ha)
P1 25,317 26,10° 27,92 32,53 27,96
P2 31,56 36,00 39,04 41,60 37,054
P3 35,36 42,00 39,96 46,97 41,074
P4 31,30 31,76% 38,33 39,43 35,215¢
P5 40,21 44,79 45,17 48,67 44,69
bgl‘;lm(‘ﬁ[) 32,758 36,124% 38,08® 41,844

CVi: 23,94.

Ghi chi: Gig tri di kém céc chir cdi khdc nhau trong hang va cot biéu thi sur sai khic cé y nghia thong ké

voi p = 0,05.

D6i voi cay san noi rieng va cay ldy cd noi
chung, ning suat ct tuoi 1a chi tiéu quan trong ma
nguoi trong san ciing nhu cac nha nghién cttu chon
giong san dac biét quan tam. Két qua theo doi vé nang
suat ct twoi ctia giong san HN1 khi thay ddi mat do
trong tir 10.000 - 15.625 hom/ha trén dat nau doé bazan
tai xa EaTu, thanh ph6 Buon Ma Thudt, tinh Pak Lak
dat tir 32,75 tan/ha (M1) dén 41,84 tin/ha (M4) va su
sai khac nay co y nghia thong ké 95% gitta cac mat do
trong, dac biet M4 so voi M1. Khi bon phan véi luong
khac nhau cho ning suat ct tuoi dat tir 27,96 tin/ha
(P1) dén 44,69 tan/ha (P5) va su sai khac nay co y
nghia thong ké & mutc 95% gitta mitc phan bon P1 doi
voi tat ca cac muc phan bon con lai. Xét twong tac hai
yéu t6 mat do tréng va luong phan bon, két qua ning
suat ct tuoi dao dong tir 25,31 tan/ha (M1P1) dén 48,67
tan/ha (M4P5) va su sai khac nay khong c6 y nghia
thong ké gitta cac cong thirc ngoai trir cong thic M4P5
voi M1P1 va M2P1. O cung cong thic mat do trong,
trén dat nau d6 bazan cho nang suat trung binh tot nhat
(10.000 hom/ha), so sanh véi két qua nghién cttu ctia
Nguyén Van Minh va D6 Thi Nga (2021) [20], khi
nghién ctru mat do va luong phan bén cho giong san
HLS14 trén dat nau do bazan tai tinh Dak Lik, nang
suat ct tuoi dat 32,30 tdn/ha so véi nang suat ct tuoi
giong san HN1 dat trung binh 41,84 tin/ha, thap hon

9,54 tan/ha. Két qua nay mot phan do giong khac
nhau va luong phan bén vo co khac nhau, tham chi
luong phan httu co vi sinh trong thi nghiém giong
HLS14 dat 3 tdn/ha, cao hon 1,5 tdn so véi thi
nghiém giong HN1 trong nghién cttu ndy.

3.3.2 Anh huong cua lrong phian bon va mat do
trong dén ham lurong tinh bot

Trong cung mot giong san, voi diéu kién dat dai,
khi hau, cham soc va thoi diém thu hoach giong
nhau, ham luong tinh bot cao hay thap con phu thudc
vao nhiéu yéu t6 khac, dic biét lwong phan bon va
mat do trong. Ham luong tinh bot ctia giong san
khang bénh kham 14 HN1 trong trén dat nau do
bazan tai xa EaTu, thanh ph6 Buon Ma Thuot, tinh
bak Lak dat thap nhat & cong thicc bon phan P1, dat
26,04% va cao nhat cong thuc P5 1a 30,83% va c6 su
sai khac c6 y nghia thong ké gitta cong thitc bon
phan P5 so v6i cic cong thic con lai ngoai trir cong
thirc P3. Khi thay d6i mat do trong cho ham luong
tinh bot 1a khac nhau, tuy nhién sy sai khac nay
khong c6 y nghia thong ke. Khi két hop hai yéu to
luong phan bon va mat do trong cho két qua ham
luong tinh bot co su thay déi tir 25,28% (M1P1) dén
31,68% (M4P5), c6 su sai khac giira cadc cong thiic
nhung khong c6 y nghia théng ké ngoai trit cong
thic bén phan M4P5 v6i 4 cong thic boén phan
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M1P1, M1P2, M1P3, M1P2. So sanh ham luwong tinh
bot trung binh ctia giong san HN1 trong trén dat nau
d6 bazan & cac mat do va luong phan bén khac nhau
dat 28,90%, thap hon khong dang ké voi ham luong
tinh bot ctia cac giong HLS11 trong két qua nghién
ctru ctia Nguyén Van Minh va cs (2020) [17], giong

HLS12, HLS14 ctia Nguyén Van Minh va Nguyén Thi
Hoai (2020) [18] dat trung binh 29,15%, diéu nay
chimg t6 HN1 la giong san c6 ham luong tinh bot
kha cao, trong dwong voi nhiéu giong c6 ham luong
tinh bot cao da duoc khing dinh trong nhiéu nam
qua.

Béng 6. Anh hudng ctia ktong phan bén va mat d¢ tréng dén ham heong tinh bot ctia gidng sin HN1 (%)

Mat do trong (M)
Phan bon Trung binh
(P) M1 M2 M3 M4 (P)
(15.625 hom/ha) | (14.286 hom/ha) | (12.500 hom/ha) | (10.000 hom/ha)

P1 25,284 25,87¢ 25,874 27,15%4 26,04¢
P2 26,21Pcd 28,02x4 29,694 28,5644 28,128
P3 29,124 28,644 29,912b¢ 29,70~ 29,3478
P4 27,124 28,37%4 28,464 27,65%4 27,908
P5 30,802 29,53*4 31,322 31,68? 30,834

Trung binh 27,71 28,094 29,054 28,954
™)

CV%: 7,66.

Ghi chi: Gig tri di kém céc chir cdi khdc nhau trong hang va cot biéu thi sur sai khic cé y nghia thong ké

voi p = 0,05; NS: Sai khdc khong co y nghia thong ké.

3.3.3. Anh huong cua lrong phan bon va méat do
trong dén nang suat tinh bot

Bang 7. Anh huéng ctia luong phan bén va mat do trong dén ning sudt tinh bot giéng sin HN1 (tin/ha)

Mat do trong (M)

Phan boén Trung binh
(P) M1 M2 M3 M4 (P)
(15.625 hom/ha) | (14.286 hom/ha) | (12.500 hom/ha) | (10.000 hom/ha)

P1 6,401 7,86bd 7,25 8,94 7,62¢

P2 8,27bcd 10,91%4 11,604 11,894 10,665

P3 10,3124 12,67%4 11,95%4 14,002b¢ 12,2378

P4 8,534 10,44*4 10,984 10,9224 10,22B¢

P5 12,404 14,40? 14,142 15,39% 14,084
Tr“‘a%’mh 9,18" 11,254 11,182 12,234

CVi: 28,35.

Ghi chu: Gig tri di kém cdc chir cdi khdc nhau trong hang va cot biéu thi sur sai khic cé y nghia thong ké

vo1 p = 0,05.

San 1a cay c6 kha nang tong hop tinh bot, mot
dang carbohydrat hiéu qua nhat hién nay trong so
cac cay trong ldy cd. Doi voi méi giong san, ham
lwong tinh bot cao két hop voi nang sudt cu twoi cao

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

sé cho két qua nang suat tinh bot cao va nguoc lai.
Do vay, nang suat tinh bot duoc xem 1a yéu t6 hang
dau dé danh gia chat luong giong sian trong chon
giong, nhan rong va tién toi trong dai tra. Xét vé mat
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do trong, khi trong giong sian HN1 voi mat do ti
10.000 - 15.625 hom/ha cho nang sut tinh bot dat tir
9,18 tan/ha (M1) dén 12,23 tdin/ha (M4) va su sai
khac nay c6 y nghia thong ké mtc 95% giita cong
thiec M1 va M4, gitta cac cong thic con lai co su sai
khac nhung khong c6 y nghia thong ké. Xét vé luong
phan bén, khi bon phan véi luong tir P1 - P5 cho nang
suat tinh bot dat tir 7,62 tdn/ha (P1) dén 14,08 tan/ha
(P5) va su sai khac nay c6 y nghia thong ké & mic
95% gitta cac muc phan bon P5 voi tit ca cac cong
thitcc bén phan con lai, ngoai trix cong thic P3. Khi
két hop hai yéu t6 mat do va phan bon, két qua cho
thdy, nang suat tinh bot thap nhat tir 6,40 tdn/ha
(M1P1) dén cao nhat dat 15,39 tin/ha (M4P5) va su
sai khac nay c6 y nghia thong ke, dac biét 1a cong
thitc bén phan P5, P3 & cac mat do M2, M3, M4 so
voi cong thirc phan bon P1 & tat ca cac mat do trong
ngoai trixt M4.

34. Anh huéng cia luong phan bén va mat do
trong dén hiéu qua kinh té giong san HN1 tréng trén
d4t nau d6 bazan

Mong muén cudi cung ctia nguoi trong san la
nang cao thu nhap. C6 nhiéu bién phap dé nang cao
thu nhap, cung giong sin va diéu kién thoi tiét, dat
dai nhu nhau thi yéu t6 ky thuat canh tac, dac biét 1a
stt dung luong phan bon hop ly va mat do trong phu
hop sé lam tang nang sudt ct twoi, ham luong tinh
bot, tir d6 gop phan dem lai hiéu qua kinh té cao cho
nguoi trong. Can ct tinh hiéu qué kinh t€ dua trén
mot sO chi tiéu co ban nhu: Téng thu, tong chi va lai
thuan. Téng chi bao gom: Chi phi phan bén, giong,
thuoc bao vé thuc vat, cong lao dong, lam co, cham
soc, bén phan, thu hoach... theo QCVN 01-
61:2011/BNNPTNT [15], v6i gia duoc tinh trung
binh tir thang 4 nam 2024 dén thang 3 nam 2025 tai
dia phuong téng cong hét 27,92 trieu dong (& cong
thitc M3P1). Cac cong thirc vé luong phan bon va

mat do trong khac nhau c6 tdng chi phi dao dong tix
25,31 trieu dong/ha/vu (M1P1) dén 48,67 trieu
déng/ha/vu (M4P5) do chi phi giong, phan bén,
cong lao dong va coéng thu hoach tiang, giam khac
nhau. Dai véi san ct twoi, gia thu mua ctia cac nha
may phu thuodc vao rat nhiéu yéu t6 nhu: Ham luong
tinh bot, thoi diém thu hoach, gia ca thi trudng trong
nuoc... Thuc té, tir nam 2020 — 2024, gia san cd tuoi
tang lién tuc (c6 nhimng lic cac nha may san thu mua
dén 4.500 dong/kg ct tuoi khi dat ham lwong tinh
bot tir 29 - 30%). Nhung vao giai doan dau nam 2025,
gi4 san cu twoi da gidm dot ngot do luong ton kho
tinh bot tir nam trudc chua xuat ban va do chinh sach
thué ctia Trung Quéc c6 su thay déi nén muc gia
trung binh ctia cdc nha may ché bién tinh bot san
mua cta nong dan trong giai doan nam 2024 va dau
nam 2025 & muc 2,5 trieu dong/tan ca twoi. Mirc gia
tren duoc st dung dé tinh toan lai thuan trong
nghién ctru nay.

Lai thuan: Giong sin khang bénh kham 14 HN1
trong voi mat do tir 10.000 - 15.625 hom/ha két hop
voi luong phan bon khac nhau trén dat nau d6 bazan
tai xa EaTu, thanh pho Buon Ma Thuét, tinh bak Lak
cho lai thuan thap nhat 1a cong thiec M1P1 dat 28,23
trieu dong/ha/vu dén cao nhat 1a cong thic M4P5
dat 79,00 trieu dong/ha/vu. Nhin chung, 1ai thuan
trung binh cta giong san khang bénh kham 14 HN1
trong thi nghiém vé mat do va phan bon déu cao hon
lai thuan cta cac giong HLS11, HLS12, HLS14 trong
két qua nghién ctru vé mat do, luong phan boén, giong
cta Nguyén Van Minh va cs (2020) [17]; Nguyén Van
Minh va Nguyén Thi Hoai (2020) [18], mac du gia
san cu tuoi ban trong giai doan nay thdp hon thoi
diém ctia nhitng nghién ctru truée, nhung do niang
sudt ct tuoi trung binh cao hon nén hiéu qua kinh té
dat t6t hon.

Béng 8. Hiéu qua kinh t€ clia giong sin HN1
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3 < bon gia Téng thu Téng chi Lai thuan
) , Nang suat cu o " i o
Cong thuc twoi (tdn/ha) ‘(trleu, ‘(trleu ‘(trleu ‘(trleu
dong/tan) dong/ha) dong/ha) dong/ha)
M1P1 25,31 2,50 68,34 35,05 28,23
M1P2 31,56 2,50 85,22 39,65 39,26
M1P3 35,36 2,50 95,48 41,5 46,91
M1P4 31,30 2,50 84,52 39,21 39,05
M1P5 40,21 2,50 108,56 44,92 55,60
M2P1 26,10 2,50 70,46 34,51 30,73
M2p2 36,00 2,50 97,20 39,11 50,89
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M2P3 42,00 2,50 113,40 40,96 64,04
M2P4 31,76 2,50 85,76 38,67 40,74
M2P5 44,72 2,50 120,73 44,39 67,40
M3P1 27,92 2,50 75,38 33,8 35,99
M3P2 39,04 2,50 105,41 38,4 99,20
M3P3 39,96 2,50 107,89 40,25 99,65
M3P4 38,33 2,50 103,50 37,96 57,87
M3P5 45,17 2,50 121,95 43,67 69,25
M4P1 32,53 2,50 87,82 32,80 48,51
M4P2 41,60 2,50 112,32 37,40 66,60
M4P3 46,97 2,50 126,81 39,25 78,17
M4P4 39,43 2,50 106,47 36,96 61,62
M4P5 48,67 2,50 131,40 42,67 79,00

Ghi chu: Gid ban cu tuoi trung binh nam 2024 - 2025 13 2,5 triéu dong/tin cu tuoi: tong chi da tinh lirong

phan bon, giong va cong lao dong tang thém.
4. KET LUAN

Luong phan bon t6i wu/ha 1a (P5) 500 kg NPK
16-16- 8 + 500 kg NPK 10- 0 - 30 + 1,5 t4n phan hitu
co vi sinh Con Co Vang. Mat do trong (M4) 10.000
hom/ha 1a thich hop nhat, khoi lwong ct/goc cao
nhat dat 4,87 kg/goc. Nang suét ct twoi cao nhat dat
48,67 tan/ha/vu, ham luong tinh bot cao nhat la
31,68% va nang suat tinh bot dat cao nhat 1a 15,39
tan/ha/vu, c6 y nghia thong ké & muc 95%. Hiéu qua
kinh té, cong thitc bon phan M4P5 cho lai thuan cao
nhat, dat 79,00 trieu dong/ha, cao hon cong thic
M1P1 1a 50,77 triéu dong/ha.
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EFFECTS OF FERTILIZERS AND CROP DENSITY ON YIELD AND ECONOMIC EFFICIENCY
OF HN1 MOSAIC DISEASE RESISTANT CASSAVA VARIETY CULTIVATED ON BASALT SOIL
IN DAKLAK PROVINCE

Nguyen Van Minh!, Hoang Mai Duc?

1 Faculty of Agriculture and Forestry, Tay Nguyen University

?Golden Stork Company Limited

Abstract

This study aimed to determine a suitable fertilizer dose and crop density for HN1 mosaic disease resistant
cassava variety cultivated on basalt soil in EaTu commune, Buon Ma Thuot city, Dak Lak province in 2024 -
2025. The results showed that the M4P5 formula with the planting density of 10.000 plants/ha (1.0 m x 1.0
m) and the fertilizer dose of 500 kg NPK 16 - 16 - 8 + 500 kg NPK 10 - 0 - 30 combined with 1.5 tons of Con
Co Vang microorganic fertilizer resulted in the highest root weight/root -4.87 kg/root; highest average
yield of fresh roots - 48.67 tons/ha/crop, highest starch content of 31.68% and highest yield of starch - 15.39
tons/ha/crop at 95% significance level. This also resulted in the highest net profit of 79 million
VND/ha/crop higher than that of M1P1 which was 50.77 million VND/ha.

Keywords. Basalt soil, HN1 Mosaic disease resistant cassava variety, planting density, fertilizer dose, Dak

Lak province.
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NGHIEN CUU UNG DUNG PHU PHAM BA BOT Mi

TRONG LEN MEN Acinetobacter nosocomialis

CYS-V3 TAO NANDO BAC SINH HOC VA BANH GIA
TIEM NANG KHANG TUYEN TRUNG NGT SUNG TREN HO TIEU

D6 Vin Chung® 2", Phan Tit Quy®, Nguyén Van Bon® "
Vien Cong nghé Sinh hoc va Moi truong, Truong Pai hoc Tiy Nguyén
“Vien Khoa hoc Ky thuat Nong Lam nghiép Ty Nguyén
JKhoa Khoa hoc Tir nhién va Cong nghé, Truong Pai hoc Tay Nguyén
"Email: nvbon@ttn.edu.vn,; chungtaynguyen@gmail.com
TOM TAT
Ching vi khudn Acinetobacter nosocomialis CYS-V3 c6 kha niang téng hop nano bac (AgNPs) theo co ché
ngoai bao, voi hoat tinh sinh hoc manh trong viéc ttc ché va tieu diét tuyén triung Meloidogyne spp. va nim
Phytophthora spp. gy hai trén cay hé tiéu. Nho tinh an toan va than thién moi truong, nano bac sinh hoc
duoc xem 1a giai phap thay thé tiém nang cho cac loai thudc bao vé thuc vat héa hoc. Tuy nhién, hién nay
van con rat it nghién ctru tng dung phu phdm nong nghiép, dic biét 1a ba tinh bot mi (CSPB), 1am nguon co
chit trong 1én men san xuit AgNPs bang vi sinh vat. Muc tiéu ctia nghién ctru nay 1a st dung phu pham
CSPB lam nguén C/N gia ré va than thién moi truong cho qua trinh lén men ching A. nosocomialis CYS-
V3. Sau 72 gid nudi cdy trong moi truong CSPB & t 1é 70% va 100% (CT4 va CT5), mat do vi khudn lan luot
dat 3,1 x 108 va 2,7 x 10® CFU/mL. Dich lén men thu sé duoc stt dung dé tdng hop nano bac sinh hoc. Két
qua phan tich cho thay, AgNPs c6 dang hinh cau, phé hap thu tir 420 - 540 nm v¢i dinh cuc dai tai 400 nm,
kich thuéc hat trung binh 86,5 nm va d 6n dinh cao (dién thé zeta dat -48,3 mV). AgNPs téng hop c6 hiéu
luc tic ché 100% trimg tuyén trung sau 3 ngay u va tiéu diét tuyén trung tudi 2 tai nong do 1,25 ppm sau 5
ngay u.
Tt khéa: A. nosocomialis CYS-V3, CSPB, AgNPs tong hop xanh, Ién men.

1. BAT VAN BE tuyén trung c6 hiéu qua thap, chi phi cao va gay o

Ho6 tieu (Piper nigrum) 1a cay cong nghiép lau  nhiém méi truong [3].
nam c6 gia tri xuat khau cao, dic biét duoc trong phd
bién tai cac tinh Tay Nguyén (Pak Lik, Dak Nong,
Gia Lai, Lam Dong va Kon Tum). Nam 2024, dién
tich trong ho tiéu cua Viet Nam woc dat khoang
110.500 ha, v6i nang suat binh quan 2,6 tdn/ha, téng
san luong khoang 200.000 tan. Viét Nam tiép tuc gitt
vi tri dan dau thé gi6i vé san luong va xuat khau ho
tieu. Trong nam 2024, Viét Nam xuat khau khoang
250.600 tan ho tiéu, gidm 5,1% vé lwong so véi nam
2023, nhung nh¢ gia tiéu ting manh, kim ngach dat
1,32 ty USD, tiang 45,4% so v6i nam trudc. Gia xuat
kh4u tiéu den trung binh dat 5.154 USD/tan va tiéu
trang 1a 6.884 USD/tan [1].

Bién d6i khi hau va canh tac ngoai quy hoach da
lam gia tdng sau, bénh, dac biét 1a bénh vang 1a chét
cham do tuyén triing not sung. Giai doan 2020 - 2023,
ca nudc c6 khoang 18,9 nghin héc-ta ho tieu bi chét
do bénh nay [2]. Cac bién phap héa hoc phong trir

San (Manihot esculenta), mot loai cay trong chiu
han, c6 thé duoc trong trong diéu kién bat loi nhu
dat nghéo dinh duong va luong mua khong thé doan
trudc. Pay la cay luong thuc cha luc & Sahara caa
chau Phi va 1a cay trong co gia tri cao & cac nudc
cong nghiép hoa chau A [4]. Viet Nam 1a nuéc trong
sin hang d4u va dung thit bay trong s6 cac nudc san
xuat san hang dau thé gioi [5]. Tir lau loai cay nay
duoc stt dung lam thuc phdm cho nguoi va thic an
gia suc, gia cam, thay, hai san, cing nhu dé chiét
xuat tinh bot [6]. CSPB duoc sinh ra voéi s6 luong
dang ké sau khi chiét xuat tinh bot tir san va van giau
chat dinh duong, do d6 quan ly khong tot cé thé dan
dén moi truong bi 6 nhiém [7]. CSPB chu yéu duoc
tmg dung vao san xuat thic an chin nuodi va phan
bon [8, 9]. O Viet Nam, hing nam san xuét s6 luong
16m va 6n dinh lwong CSPB. Do d6, ngudén phu phdm
nay rat doi dao va c6 tiém nang cho nghién ctu, tng
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dung. Vi vay, nghién cttu nay da st dung CSPB dé
nhan nuoéi chung vi khuan A. nosocomialis CYS-V3
va thu hoi canh truong 1én men dé tao hat nano bac
ngoai bao.

Ung dung canh truong 1én men cta vi khuin dé
téng hop nano bac (AgNPs) dang trd thanh huwong
nghién ctu tiém nang trong quan ly dich hai nong
nghiép. St dung canh trueong lén men tir vi khuin dé
téng hop AgNPs giam thiéu 6 nhiém moi truong, chi
phi san xuat thap va cé hoat tinh khang tuyén tring,
khang ndm hiéu qua cao. Nano bac sinh hoc nay da
chtmg minh hiéu qua trong viéc ttc ché cac loai nim
gay hai nhw: Fusarium, Phytophthora giy hai trén
nhiéu cay trong, bao gom: Hé tieéu, lua, ca chua,...
Nhiéu nghién ctu cho thiy, nano bac sinh hoc cé
hoat tinh lam bién d6i mang té€ bao, tic ché enzym va
hong qua trinh trao d6i chat cia ndm bénh, tir do
ngin chin su phat trién va lay lan cta chung [10, 11].

Du ¢6 tiém nang 16n, nhung huéng nghién ctru
nay tai Viet Nam van con it duoc khai thac. Chinh vi
vay, nghién ctru tmg dung phu pham CSPB trong lén
men Acinetobacter nosocomialis CYS-V3 tao nano
bac sinh hoc va danh gia tiém nang khang tuyén
triing not sung trén ho tiéu 1a can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

- Chung vi khuin A. nosocomialis CYS-V3 c6 kha
nang sinh téng hop nano bac ngoai bao, duwoc st
dung dé nghién ctu [12].

- CSPB trong c6ng trinh nay duoc mua tir Cong
ty DAKTASCO, tinh Pak Lak, & dang kho véi do 4m
1a 12%, duoc bao quan & nhiét do phong dé tién hanh
thit nghiém thém.

- Moi truong thuong mai: NB (Nutrient Broth)
ctia hang Himedia, An D¢ v6i thanh phin moi truong
(Peptone 5,0 g; Sodium chloride (NaCl) 5,0 g; Meat
extract B# (cao thit) 1,5 g; Yeast extract (cao nidm
men) 1,5 g; pH 7,4 £ 0,2 & 25°C). Bac nitrat (AgNO,,
Sigma-Aldrich, do tinh khiét 99,0%) la tién chat dé
téng hop nano bac, Glycerol (AR, GHTECH, Cas 56-
81-5) ctia hang GHTECH (JHD), tinh khiét 92,09%.

2.2. Phuong phap nghién cttu
221 Nhin nuoi vi khuian noi sinh A

nosocomialis CYS-V3 trong binh tam giic xdc dinh
nguon co chat phu hop

Tién hanh hoat hoa va nhan nuéi ching vi khuin
A. nosocomialis CYS-V3 trong moi truong NB. Hut 1
ml dich nu6i ciy da hoat hoa cho vao cac binh moi
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truong bo sung cac phu phadm CSPB ty 1é khac nhau
(khtr triung & 121°C, 4p suat 1 atm, trong thoi gian 15
phut va & pH= 6). Ching vi khuin A. nosocomialis
CYS-V3 nuoi cay trong thoi gian 72 gio, & nhiét do
35°C, pH= 6 va toc do lac 200 vong/phut.

2.2.2 Anh hudng cia ty lé phé phu phim CSPB
dén kha nang sinh trudng cua chung vi khuan A
nosocomialis CYS-V3

Tién hanh nhan nuoéi ching vi khuidn A
nosocomialis CYS-V3 trong cac méi truong thich hop
b6 sung ty 1é phé phu phdm CSPB khac nhau. O diéu
kién nuoi cay la 40°C, pH= 6 va 72 gio, thu dich len
men va danh gia s6 luong vi khuin. Méi thi nghiem
lam lap lai 3 lan.

Cach lam: A. nosocomialis CYS-V3 duoc 1én men
trong cac moi truong vai ty 1é dinh duong khac nhau
ctia CSPB va NB gom: 0/10; 3/7; 5/5; 7/3; 10/0.

Trong do:

+ Cong thac (CT)1: Peptone 0,5 g; Sodium
chloride (NaCl) 0,5 g; Meat extract B# (cao thit) 0,15
g; Yeast extract (cao nim men) 0,15 g + 100 ml H,O.

+ CT2: 0,45 g CSPB + 1,05 g NB (5 Peptone: 1,5
Meat extract B#: 1,5 Yeast extract) + 0,5 g NaCl + 100
ml H,0.

+ CT3: 0,75 g CSPB + 0,75 g NB (5 Peptone: 1,5
Meat extract B#: 1,5 Yeast extract) + 0,5 g NaCl + 100
ml H,0.

+ CT4: 1,05 g CSPB + 0,45 g NB (5 Peptone: 1,5
Meat extract B#: 1,5 Yeast extract) + 0,5 g NaCl + 100
ml H,0.

+CT5:1,5g CSPB + 0,5 g NaCl + 100 ml H,O.

2.2.3. Phuong phdp xdc dinh mot so diéu kién
thich hop tao hat nano (nong do bac nitrat, ty Ié phoi
tron bac nitrat va canh truong lén men, nong do pha
lodang canh truong lén men va thoi gian phdn ing)

Dich lén men cta A. nosocomialis CYS-V3 sau
thoi gian nuéi cdy 72 gio duoc ly tam & toc do 6.000
vong/phut trong thoi gian 15 phut.

Anh huong néng do bac nitrat: Dich 1én men cia
A. nosocomialis CYS-V3 sau ly tam dwoc pha loang
5,0%, tién hanh cho phan tng & cac nong do bac
nitrat & 1 milimol; 1,5 milimol; 2 milimol, 3 milimol; 4
milimol; 5 milimol; 6 milimol; 7 milimol.

Anh hudng cia ti lé dung dich vi khudn/dung
dich bac nitrat: Dich 1én men ctua A nosocomialis
CYS-V3 sau ly tam duoc pha loang 5,0% va tién hanh
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cho phan tng véi dung dich AgNO; 2 milimol, & cac
ti l&¢ dung dich vi khuidn/dung dich bac nitrat nhu
sau: 1: 1; 1: 2; 1: 3; 1: 4; 1: 5 v6i thoi gian phan tng la
20 gio.

Anh hudng cua nong do pha loang do pha loang
canh truong lén men dén phan ung: Dich lén men
cua A nosocomialis CYS-V3 sau ly tim duoc pha
loang & noéng do 5%, 10%, 20% voi nudc cat tién hanh
cho phan tmg v6i dung dich AgNO; 2 milimol & ty 1é
1: 3 sau 20 gio phan ung.

Anh hudng cua thoi gian dén phan tmg: Dung
dich nuoi cdy vi khuan A. nosocomialis CYS-V3 & mat
do 18,2 x 102 CFU/mL ¢ 30°C. Puoc pha loang &
nong do 5% voi nuoc cat tién hanh cho phan tng voi
dung dich AgNO; 2 mM & ti 1é 1: 3 trong thoi gian 12,
24, 36, 48 va 60 gio.

2.2.4. Phuong phap xac dinh dic tinh hat nano

Dich 1én men cta A. nosocomialis CYS-V3 sau ly
tam duoc pha loang ¢ ty 1é 1: 20, tién hanh st dung
cho phén tng tao nano bac, & ty 1é thé tich 1: 3 (1 mL
dung dich canh truong, 3 mL dung dich AgNO; 2
mM) & nhiét 30°C, pH= 8,0 trong thoi gian phan tmg
35 gio.

Quang pho UV-Vis: Dua vao phé UV-Vis dac
trung ctia nano bac c6 giai cong huong plasmon bé
mat trong khoang 420 - 440 nm d€ xac minh co sy
xuat hién hat nano canh truong lén men [13]. Dung
phan mém Spectragryh v1.2.16.1 dé phan tich va vé
biéu @o.

SEM: Hinh thai va cdu trac bé mat ctia cac hat
nano dugc danh gia bang kinh hién vi dién tr quét dé
ban (Phenom Pro Desktop SEM), d0 phéng dai
quang hoc anh sang 20 - 134 X, phong dai quang hoc
dién tir 160 - 350.000 X, d6 phan giai < 6 nm SED va <
8 nm BSD, dién ap gia toc ché do nang cao voi pham
vi diéu chinh gitra ché do hinh anh 4,8 kV va 20,5 kV.

Phan b6 hat (SIZE): Phan bo kich c& hat nano
bac duoc do bang may SZ-100 (Hang HORIBA).

Dién thé Zeta: Duoc do bang may SZ-100 (Hang
HORIBA).

2.2.5. Phuong phdp dinh gid hoat tinh khiang
tuyén trung not sung trong diéu kién in vitro

Phurong phap chuan bi trimg va tuyén trung not
sung

Trimg tuyén trung noét sung (Meloidogyne spp.)
duoc thu thap tir ré cac cay ho tiéu bi bénh. Rira sach
dat bam xung quanh ré sau d6 dung dao mé hoac
panh dé thu thap khdi trimg tuyén trung tir cac u
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sung trén ré ho tieu. Rira trimg tuyén trung bang
nuoc cat roi bang dung dich sodium hypclorit 0,5% va
rira sach bang nuéc cat réi thu trimg bang ray co6
kich thudc 16 ray 26 pm. Tring duoc dung trong thi
nghiém in vitro hodc 1 trong 3 - 5 ngay, tuyén tring
tudi 2 (J2 duoc thu bang phéu Baermann c6 cai tién.

Phurong phdp dinh gid hoat tinh khiang tring
tuyén

Nghién ctru thuc nghiém & 6 CT nhu sau: DC
(stt dung 100% nuoc cat vo trung); CT1; CT2; CTS3;
CT4; CT5 twong tng voi nong do lan luot 1a 0,25; 0,5;
0,75; 1,0; 1,25 ppm AgNPs va méi CT c6 3 1an lap lai.
Trimg tuyén trung duoc bé sung vao modi giéng
(well) voi s6 luong 50 trimg/giéng. Hut 200 pl moi
loai néng do bom vao mdi giéng c6 chita tring tuyén
trung, tién hanh 0 dia (plate) & 27°C trong 24, 48, 72
va 96 gi0, so trimg nd & moéi giéng duoc xac dinh
thong qua kinh hién vi soi néi. Ty l¢ trimg nd
(TLTN) duoc tinh nhu sau:

80 tuyén tring

Ty ¢ trimg no = x100
Tong s0 trimg tuyén tring trong dia
oy
2.2.6. Phuong phdp dinh gid khi nang irc ché
tuyén trung Meloidogyne spp. trong diéu kién in
vitro

Thi nghiém khao sat hoat tinh tc ché tuyén
trung tuéi 2 duoc thuc hanh theo phwong phap cai
tién cta Aravind va cs (2016) [14] va Chen va cs
(2018) [15]. Nghién cttu thuce nghiém ¢ 6 CT sau: BC
(stt dung 100% nuéc cat vo trung); CT1; CT2; CT3;
CT4; CT5 tuong ung voi nong do lan luot 1a 0,25; 0,5;
0,75; 1,0; 1,25 ppm AgNPs va méi CT c6 3 1an lap lai.
Tuyén trung J2 duwoc bd sung vao moéi giéng (well)
voi s6 lwong 50 con/giéng. Hut 200 pl mdi loai nong
do bom vao moi giéng cé chura tuyén trung, tién
hanh 1 dia (plate) & 27°C trong 24 gio, s6 tuyén trung
chét & mdi giéng duoc dém bang kinh hién vi soi néi.
Ty 1é tit vong (TLTV) duoc tinh nhu sau:

S6 tuyén tring

Tylétrvong=———— x100
Tong s tuyen trung trong dia @)

2.3. Phuong phap xtt Iy s6 liéu thong ké

Két qua nghién ctu thuc nghiém duoc xtr ly
bang phan mém Microsoft Office Excel, phan tich
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ANOVA va SPSS 22.0. Cac s6 liéu st dung trong
nghién cttu 1a gia tri trung binh ctia 3 1an lap lai = do
léch chuan véi mic y nghia p < 0,01.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia ty 1é phé phu phim CSPB
dén kha nang sinh truong ctia A. nosocomialis CYS-
V3

Mt d6vi kudn x 108 CFU/ml

30
25
2,0
15
1,0
05

CT1100% NB CT2 70% NB+ (T3 50%NB+ CT430% NB+ CT5100%
30% CSPB 0% CSPB ~ 70% CSPB CSPB

Hinh 1. Anh hudng ctia t}" lé phéi tron phu phdm
CSPB td6i sinh truéng ctia vi khuidn
A. nosocomialis CYS-V3

Moi truong nudi cdy la mot trong nhimg diéu
kién quyét dinh dén su phat trién va sinh truong ctia
vi sinh vat. Nhiéu loai Acinetobacter spp. st dung
nhiéu nguén cac-bon, nhung cé su khac biet dang ké
vé cac nguon cac-bon cu thé cé thé dong hoa duoc,
Acinetobacter spp. st dung con duwong Entner-
Doudoroff, con duong pentose phosphate, chu trinh
axit tricarboxylic (TCA), con duong glyoxylate va
qua trinh tan tao glucose trong qua trinh chuyén hoa
cac-bon trung tam [16]. Dya trén co s& nay, tién
hanh khao sat xac dinh ty 1é protein phu hop cho qua
trinh nhan nuoi ching A. nosocomialis CYS-V3. Két
qua nghién ctu cho thay, vi khudn A. nosocomialis
CYS-V3 sinh truong manh nhat trén moi truong NB
va yéu nhat trén moi truong 100% CSPB. (Hinh 1).
Khi lén men & cac moi truong phoi tron ty lé gita
NB/CSPB khac nhau sé c6 mat do vi khudn khac
nhau. Mat do t6i wu cta vi khudn nhan nuéi & binh
tam giac 1a 3,9 x 108 CFU/ml tai CT1, tai CT5 mat do
vi khudn ching A. nosocomialis CYS-V3 dat 2,7 x 108
CFU/ml sau 72 gio nhan nu6i [17]. Nhu vay, viéc
tng dung moi truong 100% CSPB nhan nuéi chiing vi
khuin A. nosocomialis CYS-V3 van sinh truéng va
phat trién tot, buéc dau cé tiém niang thuan loi vé
nguodn canh truong lén men, tng dung qua trinh
khdo sat tao hat nano bac trong diéu kién in vitro.
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3.2. Mot s6 diéu kién thich hop tao hat nano
(Mbi truong nudi cdy, nong d6 bac nitrat, ty 1& phdi
tron bac nitrat va canh truong lén men, ndong do pha
loang canh truong 1én men va thoi gian phan mg)

Ty le phoi tron NB/SCPB anh huong dén kha
nang sinh téng hop nano bac: Canh truong lén men
trong trong binh tam giac tir (CT1 - CT5) duoc ly tam
thu héi dich trong, pha loang va duoc dung sinh téng
hop nano bac sinh hoc. Sau khi ly tam, tién hanh pha
loang canh truong voi ty 1é 5% va tién hanh phan tmg
tao nano bac véi ty 1é 1: 3 (1 ml dung dich + 3 ml
AgNO;). Mau dung dich dung dich AgNO, hap thu
budc séng cuc dai trong dai dudi 340 nm. Sau phan
ung 35 gio cia canh truong lén men cta CT1, CT2,
CT3, CT4 va CT5 v6i dung dich AgNO,; (Hinh 2a va
b), hon hop phan tmg & CT - CT4 da c6 dinh hap thu
cuc dai & ~ 463 np, trong d6 & CT5 véi moi treong
1én men 100% SCPB khéng c6 hién twong tao hat
nano bac.

biéu nay da chimg minh nano bac & CT1 - CT4
da duwoc hinh thanh trong dung dich phan tng do
xuat hién dai cong hudng plasmon bé mat trong
vung dic trung ctia nano bac [18]. Két qua nghién
ctru thue nghiém tai hinh 2a va b cho thay, & CT1 c6
tiém nang tao hat nano bac tot nhat, & CT2, CT3,
CT4, CT5 kha nang tao nano giam dan, khi tang ty le
phoéi tron SCPB tit 0 - 100%. Tuy nhién, & CT4 moi
truong nhan nuoi chiém ty le 70% van co tiém ning
tao hat nano bac rat tot. Vi vay, & cac nghién ctu ti€p
theo da lua chon moi truong nay dé danh gia mot so
diéu kién hinh thanh hat nano. Két qua nghién ctru
nay, twong duong voi két qua nghién ctu cda
Kalimuthu va cs (2008) vé ching vi khuan Bacillus
licheniformis c6 hoat tinh sinh téng hop nano bac
[19]. Pac tinh hat cia AgNPs duoc xac dinh thong
qua phan tich anh SEM (Hinh 7), phan b6 hat (Hinh
8), anh TEM (Hinh 10) va dién thé zeta (Hinh 9).

Anh hudng néng dé bac nitrat- Nong do bac
nitrat anh huéng dén qua trinh tao hat AgNPs duoc
thé hién & hinh 3, trong d6 phd hap thu dac trung
cua Fe® 1a 325 nm va Ag*tir 280 - 320 nm, budc séng
ttr 420 - 540 nm phé hap thu cia AgNPs. Phé UV-Vis
thé hién dinh cao nhit & nong do 1,5 mM AgNO,. O
nong do 1 mM AgNO; chua c6 xudt hién ro6 qua trinh
hinh thanh hat AgNPs. O cac nong do 2, 3, 4, 5, 6
mM AgNO; déu c6 dau hiéu tao hat nano bac, tuy
nhién tin hiéu phé UV-Vis thap. Két qua thuc nghiém
(Hinh 3) cho thiy, st tao mam ctia NPs anh hudéng
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khi néng d6 mudi Ag tang lén, mot phan ion Ag* bi
khtr thanh nguyén tir Ag’ cac nguyén tx Ag nay
dong vai tro la trung tAm tao mam, ddy nhanh qua
trinh khtr cac ion Ag* con lai va tao ra nhiéu AgNPs
hon, do d6 lam tang do hap thu. Vi vay, 6 néng do
thuc nghiém trong nghién cttu nay, nong do 1,5 mM
AgNO; duoc xem la nong do phu hop nhat dé téng
hop AgNPs.

Anh huong cua ti Ié dung moi canh truong/dung
dich bac nifrat: Qua trinh tao hat AgNPs anh hudéng
bai ty 1é phoi tron duoc thé hién tréen (Hinh 4) trong
d6 phé hap thu caa AgNPs & budc song tir 400 - 550
nm. Phé UV-Vis thé hién dinh cao nhat & ty 1é phoi
tron 1 mL dung dich canh truong véi 3 mL dung dich
AgNO; 2 mM. Két qua thuc nghiém cho thay, ¢ ty le
phoi tron thich hop, tao diéu kién thuan loi cho su
tao mam ctia NPs. O cac ty lé phdi tron gitta dung
dich canh truong véi dung dich bac nitrat déu cho
thdy, cac dinh hap phu ctia phé UV-VIS déu thap hon
so voi ty 1e 1: 3. Mot s6 cong bo trueoc day, da ching
minh, hiéu tng téng hop va su canh tranh gita cac
NPs goép phan lam thay d6i dai SPR, khong phu
thuoc vao su gia tang nong do Ag*. Ngoai ra, viéc X
ly & cac ty 1é 1: 4 va 1: 5 dan dén su két tu cac NPs do
tan s6 va cham ctia cac ion Ag* tang lén. Vi vay, trong
s6 cac ty le phai tron gitta dung dich canh truong voi
dung dich bac nitrat, duwoc tht nghiém trong nghién
ctu nay la 1: 3 (1 mL dung dich canh truong 3 mL
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dung dich bac nitrat & néng do 2 mM) Ia ty lé thich
hop cho qua trinh tao hat AgNPs.

Anh hudng cua nong do pha loang canh truong
lén men: Nong do pha loang canh truong lén men
khac nhau, dan dén qua trinh khtt ion Ag* thanh Ag®
khac nhau (Hinh 5). Phé UV-Vis thé hién dinh cao
nhat & ty pha loang 5% (1 mL dung dich nuoéi cdy pha
voi 19 mL H,O cat) cho biét diéu kién téng hop toi
uu. O cac ty 1é pha loang canh truong lén men 10% va
20% cho thay, dinh hap phu ctia phé UV-Vis déu thap
hon so vdi ty 1é pha loang 5%. Vi vay, trong so cac ty
1é pha loang canh truong 1én men duoc thit nghiém
trong nghién cttu & 5% 1a hop ly nhat dé tong hop
nano bac sinh hoc.

Anh huong thoi gian phan ung: Canh truong 1én
men cta chiung vi khuin A. nosocomialis CYS-V3 sau
khi li tam, duoc pha loang & nong do 5%, tao phan
tmg v6i dung dich AgNO;2 mM & ty 1é phai tron 1: 3
(1 mL dung dich canh truong, 3 mL dung dich
AgNO,; 2 mM) trong 12, 24, 36 va 60 gio. Hinh 6 cho
thay, phé hap phu UV-Vis xuat hién tir 380 - 540 nm,
cho thdy cac hat Ag da xuat hién. Thoi gian phan tng
kéo dai thi cuong @6 hap thu c6 xu huong ting, co
nghia 13 s6 hat nano bac da tang lén. Tuy nhién, & 48
gi0 phan tng c6 dinh hap phu cao nhat, nhung dén
60 gio thi dinh hap thu giam xuéng. Diéu nay ching
to bén canh qua trinh khit tao hat nano bac con co su
hinh thanh keo tu [20].

3.3. Pac tinh hat nano

==CT]

CT2
==CT3
==(T4
=(T3
®=D(:AgNO3

=

=
BEis

Hinh 3. Anh flufrng ndéng do Bac nitrat

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

Hinh 4. Anh huéng ciia ty lé dung méi canh
truong/dung dich bac nitrat
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Hinh 5. Anh hudng cha ty 1 pha loang canh
truong 1én men
: ., ‘

15KV -Paint
131

inh 7. Hat nano bac(SEM)
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Hinh 9. Dién thé zeta & 35 gio
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Hinh 6. Anh huéné cta thoi gian 1én men dén qua

trinh tao hat nano bac sinh hoc

[

,
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Hinh 8. Phan b hat nano bac

JEM:-

Hinh 10. Hat nano bac sinh hoc qua kinh hién vi

dién tir truyén qua R
d o

e) Nano bac tdn cong gay chét tuyén tring J2

Anh SEM: Céac hinh anh SEM ban dau cho thdy,
hinh thai bé mit cta AgNP duoc sinh téng hop tir
chung vi khuidn A. nosocomialis CYS-V3. Su két tu
nhe ctia cac hat nano dua trén kim loai da duwoc quan
sét thay tréen anh SEM (Hinh 7) [19].

Phan b6 hat: Kich thuéc hat nano bac tao ra
cang nho dién tich ti€p xuc bé mat cang tiang, dic
biét quan trong trong qua trinh ttc ché tuyén tring,
niam bénh hai. Hinh 8 cho thdy, kich thuéc hat nano
bac trung binh 86,5 nm.

Pién thé zeta: Tai thoi diém 35 gio (Hinh 9) sau
phan tng tao hat nano bac, dién thé zeta 1a -48,3 mV.
Nhu vay, voi két qua do duoc dieén thé zeta kha t6i
uu, & mot cong bo trudc dién thé zeta ctia nano bac
am hodc duong tir 25 - 26 mV da cho thdy, do 6n dinh
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cao, dién thé zeta cang bé hodc cang 16n sé chong lai
st keo tu, két dam ctia hat nano bac [21].

Kinh hién vi dién tir truyén qua (TEM): Hinh 9
cho thdy, hat nano bac rang hinh cau, bé mat nhén,
¢6 kich uéc tir 20 - 100 nm. Theo Dong va cs (2019)
[16], kich thudc hat nano bac cang nho, hoat tinh
khang tuyén triing, nim cang cao.

3.4. Hoat tinh (c ché tring va tuyén tring
Meloidogyn spp. trong diéu kién in vitro

34.1. Hoat tinh iwrc ché tring tuyén trung
Meloidogyn spp.

Két qua thuc nghiém tai bang 1 va hinh 11c cho
thay, tat ca cac CT nghién ctru sau ngay tht 2 co
100% tring chua nd. Tuy nhién, dén ngay tht 3 &
noéng do 1,0 va 1,25 ppm AgNPs da tc ché 75,5% va
100% trimg khong né. Pac biet & néng do 1,25 ppm
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AgNPs ¢ cac ngay thit 3, 4, 5 va 6 tc ché 100% tring
nd, & nong do 1,0 ppm AgNPs ttc ché ngay 5 va 6 chi

chi lam tang hiéu qué tc ché ma con ching minh su
can thiét ctia viéc t6i wu hoa liéu luong dé dat hiéu

dat 88,5 va 88,8%. Nhu vay, viec tang nong do khong  qud cao nhat.
Bang 1. Kha ning trc ché trimg tuyén triing ctia AgNPs

Ky hiéu| Néngdo | Hiéuluc Hiéu luc Hiéu luc Hiéu luc Hiéu luc
(ppm trc ché (%) | e ché (%) sau| tc ché (%) |tc ché (%) sau [ic ché (%) saul
AgNPs) | sau 2 ngay 3 ngay sau 4 ngay 5 ngay 6 ngay
CT1 0,25 0,0 17,1 £0° 4,7+0,1° 56+0,1° 54+0,1°
CT2 0,50 0,0 33,2+0,1° 10,5+0,1° 13,6 £0,1° 9,7+0,1°
CT3 0,75 0,0 42,5+0,1° 17,8 £0° 248+0,1¢ | 16,7+0,2
CT4 1,00 0,0 75,5+0,1° 84,6 £ 0° 88,5+ 0,1 88,8+ 0,1°
CT5 1,25 0,0 100,0 + 0" 100,0 + 0" 100,0 £ 0" 100,0 + 0"
pC 0,0 0.0 0.0 £ 0° 0.0 £ 0° 0,0 £ 0° 0.0 £ 0°

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot co s khac biét vor miic y nghia p= 0,01

3.4.2. Hoat tinh wrc ché tuyén trung J2 ¢ diéu
kién in vitro

Hoat tinh tmg ché tuyén triing tai bang 2 va hinh
11e cho thay, & nong do 1,25 ppm AgNPs tai ngay
thir nhat da co hiéu luc 8,6%. Pén ngay thir 2 & nong
@06 1,0 ppm c6 hiéu luc 1a 50,7% (CT4) con ¢ CT5 la
69,4% & cac CT1, CT2 va CT3 chua cé hiéu luc tc
ché. Sau 5 ngay 1 tai CT4 va CT5 c6 hiéu luc tic ché
100%. Hiéu luc trc ché tuyén trung déu c6 su sai khac
va c6 y nghia thong ke véi mac p= 0,01. Két qua
nghién ctru nay, twong dong voi két qua nghién ctru
ctia Baronia va cs (2020) doi v6i tuyén trung A
graminicola gay u sung ré lua cu thé & thi nghiém
nong do AgNPs (0,5 ppml) sau 24 gio c6 ty 1é chét 1a

60%, & nébng do 1,0 ppm ty le chét 1a 73,3% va & nébng
do 2,0 va 3,0 ppm, ty le chét cta tuyét trung tudi 2
(J2) 1a 100% [22]. Nguyén nhan gay chét tuyén triing
c6 thé do nano bac khi ti€p xtc voi tuyén tring gay
tén thuong mang té bao, 1am ro ri ion va pha vo can
bang noi bao. Pong thoi, nano bac c6 kha nang tao ra
cac goc te do (ROS), gay stress oxy hda, pha hiy cau
truc protein va ADN cua tuyén trung. Nano bac ciing
c6 thé trc ché hoat dong enzyme va chirc nang sinh ly
ctia tuyén trung, lam giam kha nang di chuyén, xam
nhiém va sinh san. Ngoai ra, nano bac c6 thé gan vao
bé mat hodc co quan cam thy, lam ré6i loan cam nhan
va phan tmg sinh hoc ctia tuyén trung [23].

Béang 2. Kha ning trc ché tuyén tring cia nano bac CYS-V3

Ky hiéu| Nong do | Hiéu luc Hiéu luc Hiéu luc Hiéu luc Hiéu luc
(ppm  [ic ché (%) sau| e ché (%) |t ché (%) sau|tc ché (%) sau 5 |tc ché (%) sau
AgNPs) 2 ngay sau 3 ngay 4 ngay ngay 6 ngay

CT1 0,25 0,0+0° 0,0+ 0° 0,0+0° 1,9+0,1° 4,140
CT2 0,50 0,0+0 0,0+ 0° 0,0+0° 6,5+ 0° 11,8+0,1°
CT3 0,75 0,0 £0° 0,0£0° 0,0 £0° 10,1 +0,1¢ 17,3+0,1¢
CT4 1,00 50,7+£0° | 67,5+0,1° | 8120 100,0 + 0° 100,0 £ 0°
CT5 1,25 69,4 +0,1° 78,2 +0° 97,2+ 0° 100,0 + 0° 100,0 + 0°
pC 0,0 0,0+0? 0,0+ 0° 0,0+ 0? 0,0+0? 0,0+ 0°

Ghi chu: Céc chir cdi khdc nhau trong cung mot cot co sir khadc biét voi miic y nghia p= 0,01

4. KET LUAN

Chtng vi khuan A nosocomialis CYS-V3 sinh
treong tot & moi truong co 70 - 100% CSPB, pH= 6,
thoi gian 1a 72 gi¢ trong diéu kién binh tam giac mat
s6 chtng vi khuan A. nosocomialis CYS-V3 toi wu 1a
3,1 x 108 CFU/ml va 2,7 - 3,1 x 10® CFU/ml. Canh

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

truong lén men cua ching vi khuan A. nosocomialis
CYS-V3 c6 tiém nang khition Ag* thanh cac hat nano
bac sinh hoc sau 48 gi¢ cac hat nano bac duoc sinh
tong hop thong qua dai cong hudng plasmon bé mat
thong qua do phd UV-VIS véi dinh hap phu tir 420 -
540 nm. Mot s6 dac tinh ctia hat nano bac duoc xac
dinh thong qua hinh SEM, TEM va dién thé zeta, hat
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nano bac tao ra tir canh truong lén men c6 do bén
cao vdi dién thé zeta -48,3 mV sau 35 gio phan tng.
Cac két qua nghién ctru & trén da khang dinh tiém
nang ung dung nguén CSPB trong lén men A
nosocomialis CYS-V3 vao cong nghé xanh tao nano
bac. Dic biéet, da xac dinh nano bac téng hop tir canh
truong 1én men ching A nosocomialis CYS-V3 cé
hoat tinh cao trong khang tring tuyén trung no va
tiéu diét tuyén trung tudi 2.
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EVALUATION OF THEIR POTENTIAL AGAINST ROOT - KNOT NEMATODES ON BILACK PEPPER
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Abstract

The bacterial strain Acinetobacter nosocomialis CYS-V3 has the potential for extracellular biosynthesis of
silver nanoparticles (AgNPs) with potential inhibitory, nematicidal and fungicidal activity against
Meloidogyne spp. and Phytophthora spp. fungi that are harmful to black pepper (Piper nigrum) plants.
Biogenic AgNPs offer a safe and environmentally friendly alternative to chemical pesticides. To date, the
application of wheat flour residue for culturing A. nosocomialis CYS-V3 in AgNPs production via
fermentation remains limited. Most existing studies have employed commercial nutrient media as
carbon/nitrogen sources for the fermentation process. Aiming to reduce production costs and generate
environmentally benign products, cassava starch processing byproduct (CSPB) was utilized as the primary
substrate for fermenting A. nosocomialis CYS-V3. The results showed that after 72 hours of cultivation
under CT4 and CT5 conditions (corresponding to 70% and 100% CSPB, respectively), bacterial densities
reached 3.1 x 10° CFU/mL and 2.7 x 10 CFU/mL. The fermented supernatant of A. nosocomialis CYS-V3
was subsequently used for the biosynthesis of silver nanoparticles. Characterization of the nanoparticles
indicated that the AgNPs were spherical in shape, exhibited an absorption spectrum within the range of 420
- 540 nm with a maximum peak at 400 nm, had a small particle size (86.5 nm), and demonstrated high
stability with a zeta potential of -48.3 mV. The biosynthesized AgNPs in this study exhibited strong
inhibitory efficacy (100%) against nematode egg hatching after 3 days of incubation, and second-stage
juvenile nematodes at a concentration of 1.25 ppm AgNPs after 5 days of incubation.

Keywords: A. nosocomialis CYS-V3, CSPB, green-synthesized AgNPs, fermentation.
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NGHIEN CUU QUAN XA TUYEN TRUNG KY SINH
CAY SAU RIENG G MOT SO VUNG CANH TAC CHIiNH

TAI BONG BANG SONG CUU LONG
Tran Vii Phén!, Ding Qudc Huy?, Nguyén Truong Vi, Huynh Vin Sau®

! Khoa Bao vé thuc vat, Truong Pai hoc Can Tho

2 Cuu sinh vién nganh Bao vé thuc vat, Truong Pai hoc Can Tho

3 Hoc vién cao hoc nganh Bao vé thuc vat, Truong Pai hoc Can Tho
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TOM TAT

Nghién cttu dugc thuc hién trong 2 nam (2022 - 2024) tai huyén Phong Dién va Théi Lai (thanh phé Can
Tho) va huyén Cai Lay (tinh Tién Giang) va mot s6 dia ban khac, véi tréen 80 mau da dugc khao sat. Tuyén
trung duoc ly trich tir mau dat va ré theo phuong phap Bearmann (dish) cai tién, x4ac dinh mat s6 hién dién
va thanh phan tuyén trung ki sinh dua vao cac dic diém hinh thai va cac s6 do hinh thai luong. Dac diém
clia quan xa tuyén trung ky sinh ciing duoc xac dinh dua vao cac chi s sinh thai. Két qua ghi nhan c6 12
giéng tuyén trung hién dién, trong d6, giong Pratylenchus voi chi s6 gia tri vu thé (PV) cao nhat (855,96),
tiép dén 1a Basiria (260,31) va Helicotylenchus (134,40). Dua theo tap tinh ky sinh trén cay siu riéng,
Pratylenchus va Helicotylenchus duoc danh gia c6 tiém niang gay hai, voi mat so trung binh trong dat
(con/100 g dat) dat 85,60, 13,44; trong ré (con/5 g ré) 1a 56,80 va 0,66; tuy chua dat téi nguong kinh té
nhung can duoc nghién citu thém vé kha nang gay hai cta ching, nhat 1a giai doan cay con. Giong
Helicotylenchus va Pratylenchus xuat hién & tit ca cac nhom do tudi cla cay sau riéng, rieng Pratylenchus
xuat hién véi mat s6 cao & nhém cay c6 do tudi tir 1 - 3 ndm. Beén canh do, loai Radopholus sp. ciing dugc
ghi nhan trong dat va ré cay sau riéng & huyén Cai Lay, tinh Tién Giang, tuy chi véi mat so teong doi (RD)
thap (0,37%), nhung c6 tiém nang gay hai cao ctia nhém noi ky sinh di dong. Do c6 su tich lily mat s6 cta
tuyén trung theo thoi gian nén can c6 nhimg khuyén c4o ngin ngira phat tan va phong tri phu hop, gép
phan dinh huéng cho cong tac quan ly cac d6i tuong gay hai nay trong canh tac ciy sau riéng theo huéng an

toan va bén vitng.

Tt khoéa: Cai Lay, Phong Pién, sdu riéng, Thoi Lai, quan x4 tuyén trung.

1. BAT VAN BE

Véi vai tro 12 mot loai cay an qua xuat khau quan
trong, sau rieng (Durio zibethinusL.) dong gép dang
ké vao nén kinh té nong nghiép ctia viing déng bang
song Cttu Long (PBSCL). Dén nay, dién tich sau
rieng ca nudéc dat hon 150.000 ha [1], trong do
DBSCL véi > 33.200 ha, tap trung & tinh Tién Giang
(21.790 ha), thanh pho Can Tho (khoang 5.000 ha,
Phong Dién 3.530 ha), tinh Hau Giang (2.500 ha) va
& nhiéu tinh thanh khac. Sau riéng 12 mot loai cay
trong lau nam va tac dong tiéu cuc cta tuyén trung
ky sinh gay hai la vin @é can duoc quan tam [2], tuy
nhién rat it nghién ctru vé tuyén tring ky sinh & loai
cay nay trén thé gioi, chi c6 mot s6 nghién ciu &
Malaysia va Thai Lan,... [3]. Dé quan ly tuyén trung
hiéu qua, viéc hiéu ro dac diém cta quan xa tuyén
trung Ky sinh gay hai cay siu riéng, dang con rat han
ché 1a rat can thiét. Nghién cttu nay tap trung vao
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viéc phan tich vé dic diém quan xa cta tuyén tring
ky sinh lién quan dén cay sau riéng tai mot so6 ving
canh tac chinh & PBSCL, nham cung cip nhiing tién
dé cho viéc xay dung cac bién phap quan ly bén
vitng, bado vé nang sudt va chat luong cta cay sau
riéng trong khu vuec.

2. PHUONG PHAP NGHIEN CUU

2.1. Déi tugng, dia diém nghién ciru

boi tuong nghien ciu: Tuyén trung ky sinh thuc
vat lién quan cay sau riéng.

bia diém nghién ctru: 50 vueon tai thanh pho Can
Tho (huyén Phong Dién: 20, huyén Théi Lai: 30), 20
vuon tai tinh Tién Giang (huyén Cai Lay: 15, huyén
Cai Beé: 5), 10 vuon tai tinh Dong Thap (huyén Cao
Lanh). S6 lwong mau dugc thu dua trén dién tich
canh tac (twong doi).
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Dia diém phan tich mau: Phong Thi nghiém va
Nha Iw6i Khoa Bao vé thuc vat, Truong Nong
Nghiép, Truong DPai hoc Can Tho.

2.2. Phuong phap

Mau phan tich duoc thu trén cac vuon cé dién
tich > 1.000 m?, 1a mau gop thu tir 5 diém/vuon, gdm
500 g dat ving ré va 5 g ré cay sau riéng. Tuyén
trung duoc tach ra tir dat va ré theo phuong phap
Bearmann cai tién (petri dish) duwoc mo ta boi
Hallmann va Subbotin (2018) [4]. Sau 36 gio, thu
dich trich chta tuyén trung, dé lang va gan bot nuoc
thita va khdo sat trén lame dém duwoi kinh hién vi
nham ghi nhan: Thanh phan giong tuyén trung ky
sinh (dua vao cic khéa phan loai cia Mai va cs
(1996) [5]; Siddiqi (2000) [6]) va dém so6 luong tuyén
tring ctia moéi giong.

Nghién ctru phan bé vé giong tuyén trung theo
tudi cay, duoc thuc hién tai huyén Théi Lai (30
vuon); nghién cttu phan bo vé giong tuyén trung theo
vung canh tac dugc phan tich dua trén cac mau thu &
cac huyen: Thoi Lai, Phong Dién va Cai Lay dua trén
cac chi so sinh thai quan thé.

Tinh toan cac chi s6 sinh thai hoc quan thé
tuyén trung (mat s6 tuong doi, relative density - RD),
tan sudt tuyét doi (absolute frequency - AF), tan suat
tuong doi (relative frequency - RF), chi s6 gia tri uu
thé (prominence value - PV) theo Norton (1978) [7].

56 ¢4 thé mot gifng trong mau

RD %) =—————— ——— x 100
Tong s6 cd the trong mot mau
50 mau cf mét giong
AF ) =—— = . x 100
Tong so mau da thu
Tin sudt tuyet ddi cua mét gidng (AF)
RF (%) = x 100

Tong tin suit xuit hién cha tit cacic gidng

PV = Mat s6 x + Tan suat

PV 1a mot chi s6 gitup danh gia mic dd quan
trong ctia mot loai/giong tuyén trung.

Tat ca so6 liéu lien quan dén mat so, cac chi so
sinh thai hoc ctia quan xa tuyén trung ky sinh, hinh
thai dinh luong duwoc xt ly nho vao phan mém MS.
Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dic diém phan bo chia tuyén tring trén cay
sau riéng

3.1.1. Phan bo vé giong/lodi tuyén trung trong
dat

Quan phan tich cac mau dat tai cac vuon sau
riéng, giong tuyén trung Pratylenchus co gia tri PV
cao nhat (855,96), do hién dién phé bién voi RF cao
(25,99%) va RD cao (52,75%). O' Thai Lan, mat s6 cao
trong dat va ré cta loai P. coffeae di cung voi trieu
chiing ré cay sau riéng con bi gay hai nghiém trong
[8]. Giong Basiria c6 PV cao (PV = 260,31), voi RD
dat 16,04%, mat s6 trung binh dat 130,16 con/100 g
dat. Giong Helicotylenchus c6 chi so gia tri wu thé
kha cao (134,40) trong nghién cttu nay ciing duoc
ghi nhan trong nghién ctu Orwa va cs (2009)[3],
Brown (1997) [9], nhung khong c6 thong tin vé kha
nang gay hai. Giong Tylenchus tuy c6 PV kha cao
(161,83), nhung do ngoai chu yéu lay dinh duong tir
ngoai biéu bi va ré 1ong hut ctia ré cy, con c6 thé lay
dinh duong tir ndm, tdo, thuong duoc danh gia la
khong c6 tiém nang gay hai quan trong [10, 11].
Giong 7ylenchorhynchus c6 PV 1a 79,10, voi RD
trong dat1a 7,91 con/100 g dat. Cac giong con lai co
PV thap (< 34,40), bao gdm giong Meloidogyne (PV
=16,94).

Béang 1. Mot so dic diém sinh thai hoc quan thé cia tuyén triing ky sinh hién dién trong @it vuon siu riéng
tai thanh phd Can Tho, tinh Tién Giang va tinh Déng Thap

Mat s6 trung
STT Tén giong binh + SE , RD (%) Zg/f; l(i/f‘) PV
(con/100 g dat)

1 Basiria 26,03 £0,6 16,04 20,00 7,05 260,31
2 Criconemella 1,48 £ 1,5 0,91 13,75 4,85 14,77
3 Gracilacus 2,81+0,1 1,73 6,25 2,20 28,13
4 Helicotylenchus 13,44 £1,0 8,28 38,75 13,66 134,40
5 Hoplolaimus 0,13 +24,6 0,08 1,25 0,44 1,25
6 Meloidogyne 1,69+ 17,6 1,04 13,75 4,85 16,94
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7 Pratylenchus 85,60 + 2,4 52,75 73,75 25,99 855,96
8 Radopholus 061+14 0,37 1,25 0,44 6,06

9 Rotylenchulus 2,96+ 11,5 1,82 13,75 4,85 29,60
10 Tylenchorhynchus 7,91+24 4,87 26,25 9,25 79,10
11 Tylenchus 16,18 + 1,2 9,97 61,25 21,59 161,83
12 Xiphinema 3,44+ 0,6 2,12 13,75 4,85 34,40

Ghi chu: SE (Standard Error): Sai so chuan.
3.1.2. Phan bo'vé giong/lodi tuyén trung trong ré

Qua khao sat ghi nhan su hién dién trong ré ctua
3 loai tuyén trung la P, coffeae, H. crenacauda va R.
duriophilus (Bang 2), ca ba loai nay cting hién dién
trong dat (Bang 1) cho phép nhan dinh chuing déu
thuoc nhom noi ky sinh di dong [12, 13] va c6 méi
quan heé ky sinh v6i cay sau riéng. P. coffeae thuoc
nhom noi Ky sinh ré c6 vong doi trung binh khoang
27 ngay ¢ nhiét do 25 - 30°C [12], voi PV dat 613,57,
mat s6 trung binh 76,85 con/5 g ré) va RD 36,67%
nén mat s6 c6 thé tang nhanh trong diéu kién cta

DBSCL. Bén canh d06, giong Helicotylenchus v6i kha
nang noi Ky sinh nén ciing cé tiém nang gay hai cho
cay sau riéng. Giong Meloidogyne 1a noi ky sinh c6
dinh trong ré ciing duoc ghi nhan nhung vo6i mat so
rat thap (12,56 con/5 g ré, PV = 42,11) va ciang
khong phat hién cé sy hién dién con cai trong cac
mau ré khao sat, ngay ca nhimg ré cé biéu hién trieu
chimg tuong tu nhu budu ré, mat khac chua co két
qua nghién cttu nao ghi nhan su gay hai cta tuyén
tring nay trén cay sau riéeng nén c6 thé khong 1a ky
sinh quan trong trén cay sau riéng & viing khao sat.

Béang 2. Mot so dic diém sinh thai hoc quan thé caa tuyén triing ky sinh hién dién trong ré ciy sau riéng tai
thanh phé Can Tho, tinh Tién Giang va tinh Pong Thap

STT| Ten giong fg‘;s("cgl“‘/f 'g’lfé})‘ RD (%) ?5 RF (%) PV
1 | Helicotylenchus 0,66 +14,3 1,10 3,75 4,69 6,63
2 Meloidogyne 1,41+ 16,4 2,35 11,25 14,06 14,13
3 Pratylenchus 56,80 £ 1,3 94,42 63,75 79,69 527,50
4 Radopholus 1,28 £ 0,4 2,13 1,25 1,56 12,81

Ghi chu: SE (Standard Error): Sai s6 chuan.

Trong nghién ctu nay, lan dau tién duoc phat
hién loai Radopholus sp., ma qua dinh danh dua trén
hinh thai c6 thé 1a R. duriophilus, trén cay sau riéng
& DBSCL, tuy voi RD tan suat twong do6i rat thap
(1,25%) (ing voi 1 vuon & huyén Cai Lay, tinh Tién
Giang/80 vuon khao sat), nhung c6 RD (%) kha cao
(48,91%). R. duriophilus 1a loai tuyén trung ky sinh
duoc ghi nhan gay hai nang trén cdy sau riéng tai
viung dat Tay Nguyén, noi day tuyén tring nay c6 thé
lam chét cay con va lam cay suy tan déi voi nhimng
vuon ma cay bi nhiém béi loai nay [14], nén can duoc
dac biét quan tam.

Do cac giong tuyén trung c6 thé khac nhau vé
cac dac diém sinh hoc, sinh thai, nén quan thé tuyén
trung ky sinh ghi nhan dugc tir cAc mau dugc khao
sat diéu kien sinh thai khac nhau ctia cac viing canh
tac, do tudi cay, ky thuat canh tac,... co thé co nhimg
dac diém riéng.
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3.2. Phan bg vé giéng/loai tuyén triung theo tudi
cay

* Trong d4t: Két qua khao sat tai huyen Thoi Lai
(thanh phé Can Tho) ghi nhan thanh phan tuyén
trung ky sinh thuc vat hién dién ¢ cac do tudi cta cay
khong khac biéet ro. Trong do, ba giong tuyén trung
Pratylenchus, Helicotylenchus va Tylenchus déu
xuat hién & tit cad cac nhom do tudi caa cay, tuy
nhién voi PV kha khac nhau tiy theo nhom tudi cay.

Dboi voi nhom cay co do tudi tie 1 - 3 nam tudi,
giong Pratylenchus c6 chi s6 gia tri vu thé cao nhat
(992,61) so voi cac giong con lai, giong tuyén trung
nay ciing c6 mat s6 trung binh cao (48,18 con/100 g
dat) véi tan suat cao nhat (91,67%); theo sau dé la
giéng tuyén trung Helicotylenchus voi PV 1a 291,09,
mat s6 20 con/100 g dat, tan suat 1a 50%.

boi v6i nhom cay c6 do tudi tir 4 - 5 nam,
Helicotylenchus c6 PV cao (1335,25), mat s6 trung
binh cao (95 con/100 g dat); giong Pratylenchus c6
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PV 1a 559,73 va mat s6 trung binh kha cao 1a 73,29
con/200 g dat. Duy nhat & nhom cay do tuéi nay co6
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su xuat hién cta giong Meloidogyne, tuy nhién mat
sO va tan suat rat thap.
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Thanh phan gidng tuyén tring

@ 1 Helicotylenchus
#% 3 Pratylenchus
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Hinh 1. Phan bd vé mirc 9 vu thé cta giong/loai tuyén tring ky sinh theo tuéi cay

Doi voi nhom cay cé do tudi tir 6 nam trd lén,
Helicotylenchus c6 PV 1a 770,75 va mat s6 cao (55
con/100 g dat), tan suat (50%); giong Pratylenchus
vOi mat so trung binh 1a 27 con/100 g dat va PV dimg
tht hai la 436,83. Nhing giong con lai 1a
Rotylenchulus va Tylenchus. Giong
Tylenchorhynchus khong cé su hién dién & nhom
ciy nay.

Nhin chung, Helicotylenchus c6 PV tuong doi
déu & tat ca cac nhom tudi, nhung cao hon & nhém
cay c6 do tudi 4 - 5 nam; giong Pratylenchus c6 PV
cao hon & nhom cay c6 do tudi tir 1 - 3 nam; giong
Tylenchorhynchus xuat hién & ca nhom cay tir 1 -5
nam tudi nhung khong qua cao (PV = 136 - 163).

* Trong ré: Theo két qua trinh bay & hinh 1, ba
giong duoc ghi nhan hién dién trong ré 1la
Helicotylenchus, Meloidogyne va Pratylenchus.
Pratylenchus xuat hién phé bién & cac do tudi cay,
voi PV c6 xu huong giam dan theo do tudi cta cay la
120,71; 55,99; 43,89. Giong Helicotylenchus xuat hién
& 2 nhém cay, & nhom cay c6 do tudi 1 - 3 ndm cé tan
suat 6,67%, voi mat so trung binh (10 con/5 g ré),
nhom cay c6 do tudi 4 - 5 nam c6 tan suat 3,33%, gidm
so voi nhom do tudi 1 - 3 nam voi mat s6 trung binh
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(33 con/5 g ré), khong c6 su hién dién cta giong nay
& nhoém cay trén 6 nam tudi. Giong Meloidogyne chi
xuat hién & do tudi 1 - 3 nam véi tan suat (3,33%) mat
s6 trung binh (7 con/5 g ré) rat thap, khong dang ké.

3.3. Phan b8 vé giong/lodi tuyén triung theo
ving canh tac

Tir nhiéu nguodn thong tin va qua diéu tra nong
dan, c6 thé nhan dinh chung vé 3 vung diéu tra khao
sat nhu sau: Huyén Théi Lai 1a viing méi phat trién
trong sau riéng trong nhitng nam gan day, huyén
Phong DPién c6 tudi vuon lau hon va huyén Cai Lay
(tinh Tién Giang) 1a ving c6 tap quan canh tac sau
rieng lau nam. Pac diém cta quan xa tuyén trung ky
sinh (chi s6 gi4 tri wu thé, tan suat tuong doi (%) va
mat s6 tuong doi (%) tai 3 vung khao sat duoc trinh
bay qua hinh 2 va 3.

Ttr hinh 2 c6 thé thdy, thanh phan tuyén trung va
muc do uu thé & huyén Cai Lay c6 khuynh huéng
cao hon so v6i huyén Phong Dién va thap nhat 1a &
huyén Théi Lai. Nhu vay, c6 thé co su tich tu tuyén
trung Ky sinh theo thoi gian khi c6 su hién dién cia
cay trong ky cha [15]. Day 1a van dé can quan tam,
do sau riéng 1a loai cay trong lau nam.
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Hinh 2. Phan b6 vé gia tri vu thé cia giong/ lodi tuyén triing ky sinh theo viing canh tac
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Hinh 3 ciing cho thay, mat s6 twong doi cia loai
tuyén tring c6 tiém nang gay hai cao, nhu
Pratylenchus, &ac biét 1a loai Radopholus sp., ma qua
dinh danh dua trén hinh thai c6 thé 1a R. duriophilus,
day la van dé can duoc quan tam dé c6 bién phap
quan ly hiéu qua doi twong gay hai nay.

3.4. Thao luan

Tuyén trung ky sinh thuc vat da duoc chung
minh 14 tAc nhan gay hai quan trong trong san xuat,
nhung tac hai nay thuong duoc danh gia thap [2, 16].
Sau riéng la mot loai cay tréng lau nam, bo ré rat
phat trién, tuy nhién ré sau rieng khong c6 ré long
hut. Cac bénh duoc danh gia l1a quan trong nhat trén
sau riéng dan dén thoi ré, than va qua la do nidm
Phytophthora palmivora, c6 mat khap noi trong dat,
mo ky chu luon hién dién trong dat va c6 nhiéu tac
nhan hai ré khac bao gém tuyén tring ky sinh mé
duong cho su xam nhiém ctia mam bénh [15].

Cho dén nay, van chua c6 nhiéu cong bo chi tiét
vé tuyén trung ky sinh gay hai trén cay sau riéng.
Tiém ning gay hai ctia tuyén tring ky sinh con phu
thuoc vao loai tuyén trung ky sinh, mat s6 hién dién,
tinh trang strc khoé va giai doan phat trién ctia cay va
cac diéu kién moi treong [17]. Két qua nghién ctu
nay khang dinh loai Pratylenchus sp. 1a néi ky sinh di
dong [12], mat khac, theo Hunt va cs (2018) [18], &
mot s6 giong tuyén trung, bao gdbm Helicotylenchus,
tuy thudc vao cay cha, co thé thich tng voi kiéu ky
sinh khac nhau va trong truong hop nay loai
Helicotylenchus sp., duwoc ghi nhan hién dién ca
trong dat va ré, cho phép nhan dinh chung ciing 1a
ndi ky sinh di dong trén sau riéng, ching c6 tiém
nang gy hai cao cho cay sau riéng trong vung khao
sat.

Trong quan ly thiét hai do tuyén trung ky sinh,
quyét dinh sé ap dung bién phap kiém soat can dua
vao nguong thiét hai kinh té (ETL: economic
threshold level), tuy nhién dén nay van chua c6 cong
b6 nao vé ETL cho cay sau riéng. Theo Ravichandra
(2014) [19], ETL @oi v6i hau hét cac loai cay trong
cta Pratylenchus 1a 500 — 1.000 con/100 ml dat va
doi voi Helicotylenchus 1a 300 - 500 con/100 ml dat.
Trong khao sat nay, trir 4 vuon ¢ huyén Cai Lay, mat
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s6 cac giong tuyén trung ghi nhan trong khao sat nay
c6 vé chua dat t6i nguong ETL. Tuy nhién, mat do
tuyén trung ban dau (Pi), nhiet do va thoi gian quyét
dinh toc do gia tang mat s6 do tich liy va anh hudéng
gay hai tich lily cia tuyén trung trong suét vong doi
san xudt cta cay lau nam lam cay tréng bi suy yéu
dan [17]. Mat khac, do hau hét thiét hai trén cay
trong lau nam déu lién quan dén giai doan cay con
[20], nén can dac biét luu y quan ly tuyén triung ¢ giai
doan vuon wom hoac vuon méi trong. P. coffeae c6
kha nang sinh san cao nhat & nhiét do dat khoang 26
- 30°C, voi vong doi chua day mot thang va cé thé dat
mat so rat cao t6i 10.000 con tuyén tring/1 g ré [21,
22]. biéu kién thoi tiét va khi hau caa PBSCL, nhin
chung, khong phai 1a yéu t6 giéi han doi voi cay sau
riéng, 1a cay trong lau nam, la nguén thitc an can cho
st sinh trudng va phat trién nhan mat so ctia tuyén
trung ky sinh, bao gdm céc giong/loai duoc ghi nhan
tr nghién cttu nay; dang quan tam hon nta la khi co
twong tac xay ra gitra tuyén tring mé duong cho su
xam nhiém va gay bénh ctia cAc mam bénh c6 ngudn
goc tir dat cho cay sau rieng [15].
4. KET LUAN VA BE NGHI

Qua khao sat cac mau dat va mau ré duoc thu
thap & cac vuon canh tac cay sau riéng tai thanh pho
Can Tho va tinh Tién Giang, xac dinh duoc su hién
dién cta 12 gidng tuyén trung co lién quan dén cay
sau riéng, trong d6 4 giéng c6 uvu thé cao duoc xac
dinh la Pratylenchus, Helicotylenchus,
Tylenchorhynchusva Radopholus.

Giong Helicotylenchus va Pratylenchus xuat
hién ¢ tit cad cac nhom do tudi ctia cay sau riéng,
rieng Pratylenchus xuat hién véi mat s6 cao & nhom
cay c6 do tudi tir 1 - 3 nam.

C6 su tich tu mat s6 va thanh phéan tuyén trung
theo thoi gian, nén c6 thém cac nghién ctu vé
nguong thiét hai cia mot s6 giong/loai tuyén trung
ky sinh quan trong trén cdy sau riéng, nhat 1a & giai
doan cay con nho dé co bién phap quan ly phu hop.
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STUDY ON PLANT-PARASITIC NEMATODE COMMUNITIES ASSOCIATED WITH DURIAN
IN SOME MAJOR CULTIVATION AREAS OF THE MEKONG DELTA
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2 Plant Protection Alumni, Can Tho University
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Abstract

The research was conducted during 2022 - 2024, in Phong Dien and Thoi Lai districts (Can Tho city) and
Cai Lay district (Tien Giang province) and some other areas, with over 80 samples surveyed. Nematodes
were extracted from rhizospheric soil and root samples using the improved Bearmann (dish) method,;
determining the presence and composition of plant parasitic nematodes based on morphological
characteristics and morphological measurements. Characteristics of parasitic nematode communities are
also determined based on ecological indicators. The results recorded the presence of 12 nematode genera,
with Pratylenchus exhibiting a high prominence value (PV) (855.96), followed by Basiria (260.31) and
Helicotylenchus (134.40). Based on their parasitic habits on durian, Pratylenchus and Helicotylenchus are
considered to have damage potential; with their average density in soil (individuals/100 g soil) reaching
85.60 and 13.44; and in roots (individuals/5 g root) reaching 56.80 and 0.66, respectively. While these
densities have not yet reached economic thresholds, further research on their damage potential is
necessary, especially during the seedling stage. Helicotylenchus and Pratylenchus species were present in
all age groups of durian trees, with Pratylenchus occurring at high densities in trees aged 1 - 3 years.
Additionally, Radopholus sp. was also recorded in soil and roots of durian in Cai Lay district, Tien Giang
province although only at low relative density (RD) (0.37%), this species possesses high damage potential as
a migratory endoparasite. Due to the accumulation of nematode populations over time, appropriate
recommendations for preventing their spread and controlling them are needed. This will help guide the
management of these pests in durian cultivation towards safe and sustainable way.

Keywords: Durian, Cai Lay, nematode communities, Phong Dien, Thoi Lai.
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KHAO SAT THANH PHAN TUYEN TRUNG
KY SINH THUC VAT TREN CAY 01
TAI HUYEN CHAU THANH, TiNH DONG THAP

TOM TAT

Pham Vin Lirc!, Nguyén Kim Cuwong?,

Nguyén Thi Thu Nga!, Poan Thi Kiéu Tién®"
!Truong Nong nghiép, Truong Dai hoc Can Tho
"Email: dttkien@ctu.edu.vn

Oi (Psidium guajava 1) 1a loai cay an qua phd bién duoc trong nhiéu noi trén thé giéi. Nghién ctru nhim
khao sat thanh phan tuyén trung trén 30 vuon trong 6i tai 8 xa bao gom: An Khanh, Phi Hyu, Hoa Tan, An
Phu Thuan, Pha Long, Tan Nhuan Dong, An Nhon, An Hiép ctia huyén Chau Thanh, tinh Déng Thap. Két
qua diéu tra da ghi nhan thanh phan tuyén trung cé 5 loai, 5 giéng va 4 ho déu thu¢c vé bo Tylenchida. Cac
loai tuyén trung trén 6i la Meloidogyne enterolobii, Helicotylenchus dihystera, Tylenchorhynchus sp.,
Rotylenchulus reniformis va Mesocriconema sp.. Dua trén trieu chimg gay hai, mat so va tan suat bat gap
cho thdy loai tuyén triing gay hai quan trong trén cay 6i 1a loai tuyén tring Meloidogyne enterolobii.

Tirkhoa: Ciy i, Meloidogyne enterolobii, tuyén triing.

1. BAT VAN BE

Oi (Psidium guajava 1.) 1a mot loai cay trong
giau dinh duong v6i ham luong vitamin C cao, dong
thoi s& hitu cac dac tinh nhu sinh truong nhanh, dé
thich tmg v6i diéu kién moi truong [1]. Vi vay, 6i
duoc trong phd bién nhiéu noi trén thé gioi va tré
thanh mot trong nhimg loai cay an qua rat duoc uu
chudng.

Trong canh tac 6i hién nay, xuat hién hién tuong
chét cay, cay sinh truéng kém va dic biet 1a hién
twong u budu dudi ré chua tim duoc nguyén nhan.
Cac nghién ctru trén thé gioi ghi nhan, hién tuong
buéu ré trén cay 6i duoc cho 1a do tuyén trung
Meloidogyne spp. [2, 3], hoic su tuong tiac cua
ching v6i cac mam bénh trong dat gy triéu ching
chét trén cay 6i [4]. Bén canh d6, van dé nghién ctru
tuyén trung trén 6i tai Viét Nam rat it duoc quan tam.
Két qua nghién cttu cua Le Thi Mai Linh (2019) [5],
da ghi nhan su xuat hién M. enterolobii trén cay 6i &
viung Tay Nguyén va tuyén trung nay cing duoc ghi
nhan & tinh Hai Duong [6]. Tai dong bang song Ciru
Long (BBSCL), trong thoi gian qua da ghi nhan cac
hién tuong chét cay hang loat va buéu ré trén oi.
Hién tuong nay xuat hién va gay hai nghiém trong
doi voi cac vung trong 6i trong diém & cac tinh Vinh
Long, Soc Trang, Bén Tre... Tai tinh Vinh Long, dién
tich trong 6i chiém 939 ha, nhung trong dé c6 185 ha
(chiém 20%) 6i xuat hién triéu ching vang 14 va chét
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cay [7]. Tinh Pong Thap cing ghi nhan cac hién
tuong twong tu tai hai ving trong 6i lon 1a huyén Cao
Lanh va Chau Thanh [8]. Trén co s& do, nghién ctru
duoc thuc hién nham buodc dau xac dinh thanh phan
tuyén tring ky sinh trén cay 6i & huyén Chau Thanh,
tinh Pong Thap, tir d6 xac dinh cac nhém tuyén
trung gay hai chinh. Két qua nghién ctu 1a co s& cho
phan tich va 1am r6 nguyén nhan cta hién tueong chét
cay 6i hién nay.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

- Thu thap mau: Tong s6 30 vueon 6i khac nhau,
c6 dién tich toi thiéu 1.000 m? dugc thu thap mau dat
va ré cho nghién cttu. Tai moi vuon, thu tai 5 diém
theo duong chéo goc va méi diém thu 3 - 5 goc 6i
(tiry thudc vao mat do cay trén vuon). Lay luong mau
khoang 200 g dat 1an ré & méi diém sao cho khi té
hop lai dugc khoang 1 kg dat. Luong dat va ré & do
sau khong qua 30 cm va ndm trong vong tron
khoanh xung quanh tan (ghi nhéan ky hiéu cho timg
mau). Mau sau d6 duoc chuyén vé phong thi nghiem
va tién hanh ly trich trong ngay hodc sau thoi diém
thu mau 1 ngay.

- Ly trich tuyén trung: Tach loc tuyén tring tir
dat theo phuong phap lang loc va cho qua ray voi cac
kich thudc 16 ray twong tng 1; 0,5; 25 pm theo mo ta
ctia Barker (1985) [9] c6 cai tién. Mau ré tron déu va
dinh lwong khoi luong 5 g va dat trén khay loc tinh
theo phuong phap ctia Nguyén Ngoc Chau (2003)

NONG NGHIEP VA MOI TRUOGNG - THANG 7/2025



KHOA HOC CONG NGHE

[10]. Nhitng phan ré c6 nét san duoc tién hanh phan
tach ngay trén kinh hién vi soi néi dé quan sat hinh
dang tuyén trung budu ré.

- Dinh luong tuyén triing: Tuyén trung sau khi
duoc tach loc tir 500 g dat va 5 g ré duoc dém, dinh
lwong dén giong dudi kinh hién vi soi ndi.

- Phan loai tuyén trung: Ddi véi giong tuyén
trung buou ré Meloidogyne, duoc phan loai dén murc
do loai dua trén phan tich diac diém hinh thai mau
cutin viing chau con cai, dic diém cta tuyén trung
duc va au trung. Cac chi tuyén trung khac duoc phan
loai dua trén dac diém vé hinh thai theo céc tai liéu
phan loai cia Nguyén Ngoc Chau va Nguyén Vi
Thanh (2000) [11].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thanh phan tuyén triing ky sinh trén
cay Gi

Két qua phan loai so bo tuyén tring ky sinh trén
cay 6i & huyén Chau Thanh, tinh Dong Thap ghi
nhan 5 loai, 5 giéng, 4 ho thudc vé 1 bo Tylenchida
(Bang 1). Thanh phan tuyén trung duoc ghi nhan
thuoc vé 3 nhom co ban dua trén phuong thic ky
sinh gay hai cta tuyén triing: Nhom ngoai ky sinh
(Helicotylenchus dihystera, Tylenchorhynchus sp.,
Mesocriconema sp.), ban noi ky sinh (Rotylenchulus
reniformis) va noi ky sinh khong di chuyén
(Meloidogyne enterolobi). Két qua kiém tra thanh
phan tuyén trung trong dat ghi nhan cac loai tuyén
trung gay hai nhw: Zylenchorhynchus sp.,
Rotylenchulus reniformis, Helicotylenchus dihystera,
Mesocriconema sp. va Meloidogyne enterolobii.
Trong khi do, chi ghi nhan su hién dién duy nhat cta
M. enterolobiitrong tat ca cac mau ré phan tich.

Bang 1. Thanh phan loai tuyén tring ky sinh gay hai trén cay &i
& huyén Chau Thanh, tinh Pong Thap (nim 2024)

STT

Heé thong phan loai tuyén trung ky sinh

Bo phan

Bo Tylenchida Thorne, 1949

Dat Ré

Ho Belonolailidae Whitehead, 1960

Giong Zylenchorhynchus Cobb, 1913

1 Tylenchorhynchus sp. +

Ho Hoplolaimidae Filipjev, 1934

Giong Rotylenchulus Linford & Oliveira, 1940

2 R. reniformis Linford & Oliveira, 1940 +

Giong Helicotylenchus Steiner, 1945

3 H. dihytera (Cobb, 1893) Sher, 1961 +

Ho Criconematidae Thorne, 1949

Giong Mesocriconema Andrassy, 1965

4 Mesocriconema sp.

Ho Meloidogynidae Filipjev, 1934

Giong Meloidogyne Goeldi, 1892

5 Meloidogyne enterolobiiYang & Eisenback, 1983 + +

Ghi chu: + Ghi nhan s hién dién cua tuyén trung.

Nhom tuyén tring ngoai sinh: Tuyén trung
Helicotylenchus dihystera, voi hinh dang con cai
(con duc khong tim thay) hinh xodn 6c, véi chiéu dai
co thé tir 562,5 — 795 um, chiéu dai kim tir 23,8 — 26,3
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um, chiéu dai kim hut tir 23,8 - 26,3 um, DGO tir 10 -
17,5 um, chiéu dai duoi tir 10 - 18,75 um, V tix 58 -
75,56% (66,9%) (Hinh 1). Tai Viet Nam, tuyén trung
nay duoc Trinh Quang Phap va cs (2022) [12] mo ta
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dac diém hinh thai va ghi nhan xuat hién tai PBSCL,
tuy nhién van chua duoc ghi nhan hién dién trén cay
6i. Trong khi d6, két qua nghién cttu cta Grech
(2015) [13] da ghi nhan su lién quan cta ching déi
v6i bénh chét héo trén cay i & Nam Phi hodc & An
Do voi tan so6 xuat hién 90,48% [14].

Y

P apazanie o

s
=y,

.

<y

Hinh 1. Hinh thai tuyén trung

Helicotylenchus dihystera
Tuyén trung ngoai sinh 7ylenchorhynchus sp.
trong mau phan tich phu hop voi cac dac diém dac
trung cho chi tuyén trung nady theo moé ta cta
Nguyén Ngoc Chau va Nguyén Vii Thanh (2000)
[11], voi co thé dang chi kim hat manh, phan dau hep
va hoi 1om xudng, diéu gitra tron dén oval, duoi hinh
chop cut hodc chop tu voi muat dudi nhan, tron phan dot
hodc khong phan d6t, dudi con cai c6 nhiéu dang nhu

hinh dui trong, chop cut, chop tru (Hinh 2).

Hinh 3. Hinh théi tuyén triing Mesocriconemasp.
(A: Phan dau, B: Phan dudi)

Tuyén trung ban noi ky sinh Rotylechulus
reniformis c6 co thé hinh chit C mo, kim (stylet) c6
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Hinh 4. Hinh thai tuyén tring Rotylechulus reniformis
(A: Ving dau, B: Viing duoi)

Hinh 2. Hinh thai tuyén tring 7ylenchorhynchus sp.
(A: Phan dau, B: Phan dudi)

boi voi tuyén trung Mesocriconema sp. c6 co
thé twong doi lon, co thé hinh lap sudéng ngan dén
hinh tru, vé cutin day, phan dot cutin rat tho, kim rat
phat trién, to va khoe, goc kim dang mé neo, ving
moi hoa kitin rat manh (Hinh 3). Két qua nghién ctu
ctia Kaushal va cs (2024) [14] tai An Do, da ghi nhan
st xuat hién cta Mesocriconema xenoplax trong
ving ré cay 0i.

Ao
| =5

kich thuodc trung binh nhung khoée, chiéu dai duoi
bang 2 - 3 lan chiéu rong co thé tai viing hau moén,
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thuc quan tuyén rat dai, bao phu phan dau ruot va
thuong chti yéu vé phia bung. Tai Viét Nam chi ghi
nhan duy nhat loai tuyén tring nay va chung duoc
biét dén 1a loai tuyén trung ky sinh da thuc gay hai
trén nhiéu loai cay trong (Hinh 4).

Tuyén trung ndi ky sinh khong di chuyén
Meloidogyne enterolobii, hinh thai con cai truong thanh
¢6 co thé dang tron hodc qua lé, véi phan c6 tir ngan
dén hoi dai, voi ty 1é chiéu dai co thé trén chiéu dai
c6 tr 2,1 - 3,8 um (Hinh 5A-B). Pac diém tdm cat
cutin ¢6 dang oval, véi cac van tho va nhén; vom lung
thuong tir trung binh dén cao, thuong xuyén c6 dang

vuong, mot s6 hoi tron, duong bén hoi mo (Hinh
5C). Tuyén tring duc truong thanh voi cac dac diém
dac trung nhu phan dau cao, tach biét so véi co thé.
Moi gitra va dia moi tao thanh hi;lh qua ta, dia moi
ngang so voi méi gitta (Hinh 5D). Au triing phan duoi
vuot nhon, hinh chép déu, phan hyaline dai, ro rang,
mut dudi mo, phasmid to ro, ndm gan cudi dudi & vi
tri khoang 1/4 hyaline tinh tit cudi duoi len (Hinh
5E). Cac dic diém trén ciing phu hop voi cac dac
diém vé loai tuyén tring nay trén cay 6i theo mo ta
cua Le Thi Mai Linh (2019) [5], Nguyén Van Chung
va cs (2022) [6], Yang va Eisenback (1983) [15].

F‘ih

1Y¥ ‘
%9
3

-

Hinh 5. Hinh thai tuyén tring Meloidogyne enterolobii
Ghi chu: A - B: Tuyén trung cdi, C: Cau tric tdm cutin vung chau, D: Ving dau tuyén trung duc, E: Ving

dudi au trung.

3.2. Két qua mat so tuyén trung Ky sinh trén cay
6i

Mat s6 tuyén tring ky sinh trén cay 6i duoc ghi
nhan & bang 2. V& mat so tuyén trung trong dat,
tuyén trung Meloidogyne enterolobii hién dién cao
nhat, voi c6 mat s6 trung binh 315 con/500 g dat,
bién dong 0 - 1.560 con, tan suat xuat hién 56,6% (19
vuon trong téng so6 30 vuon). Xép sau 1a tuyén trung
Helicotylenchulus dihystera, c6 mat so6 trung binh
trong dat 1a 199 con, bién dong 0 - 810 con, tan so
xuat hién 30%. Cac nhom tuyén tring con lai la:
Tylenchorhynchus sp., Rotylenchulus reniformis,
Mesocriconema sp. 6 mat so trung binh trong 500 g
dat lan luot 1a 16 con, 60 con, 7 con, bién dong tu O -
20 con, 0 - 60 con, 0 - 7 con, tan suat xuat hién lan
luot 1a 13,3%, 3,3%, 3,3%. Mat s6 tuyén triing trong ré chi
xuat hién chi tuyén tring Meloidogyne, v6i mat s6 trung
binh 2.433 con/5 g ré, bién dong tir 0 — 12.613 con/5 g ré
va 6 tan suat xuat hién 1a 63,3%. Két qua phan tich ghi
nhan sy hién dién da s6 cta tuyén trung Meloidogyne
enterolobii, day 1a loai tuyén tring da thuc va duoc ghi
nhan la tuyén tring ky sinh quan trong trén cay 6i. M.
enterolobii1a loai c6 mirc d6 nguy hai cao hon nhiéu
so voi cac loai khac trong giong Meloidogyne vi: Day
la loai c6 phé ky chu rong; loai M. enterolobii hién
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nay duoc ghi nhan da vuot qua nhiéu gen khang
tuyén trung dang duoc thuong mai héa rong rai nhu:
Mi-1, Mh, Mirl, N gen trén nhiéu loai cay trong [16],
[17]; tham chi cac cay ho ca chita hon mot gen
khang cting da bi loai nay vuot qua [18].

Sau khi xam nhap vao trong ré, tuyén trung di
chuyén dén ving kéo dai cta ré, roi cu tru tai ving
moé phan sinh cta ré va bat dau qua trinh dinh
duong. Khi 14y dinh duong, tuyén tring cim phan
dau vao cac té bao mo mach ctia ré, tiét enzyme tiéu
hoa, lam cho qué trinh sinh ly, sinh héa ctia mo ré
thay d6i va hinh thanh cac diém dinh duong cho
tuyén trung [19]. Do ré bi tén thuong nén cay thuong
bi coi coc, vang 14, héo cay va tham chi gay chét cay
con (Hinh 6). Mat khac, tuyén trung Meloidogyne
spp. thuong tin cong vao dinh sinh truéong cta chop
ré chinh, 1am phan hoa té€ bao dinh sinh truéng [19].
Vi vay, ré cay 6i khi bi nhiém tuyén trung
Meloidogyne spp. thuong san sti, u sung va tham chi
la hoai tr mé ré (Hinh 6C). Trong khi do, tuyén
trung Helicotylenchus dihysteralai dé dang duoc tim
thdy & vung ré cay 6i bi tén thuong, biéu hién triéu
chimg héo ua va tham chi chét cay (Hinh 6D). Chua
c6 ghi nhan vé sy anh huong don cta tuyén trung
nay lién quan dén trieu ching chét cay trén 6i, tuy
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nhién mai twong tac clia né véi cac mam bénh duoc
cho 1a nguyén nhan chét cay da duwoc chimg minh
trong két qua nghién ctru ctia Grech (2015) [13].

Cac nhom tuyén tring con lai gom:
Tylenchorhynchus sp., Rotylenchulus reniformis va
Mesocriconema sp. hién dién trong mau véi mat so6
thap va khong lién tuc. Cac nghién ctru cho thdy, cac
nhom tuyén trung nay van duoc ghi nhan la tuyén
trung lién quan dén cay 6i. Tuy nhién, rat kho dé

ching minh kha ning gay hai va mac d6 anh huéng
dén cac thong so sinh truong cua cay 6i khi chung
hién dién voi mat s6 thap. Mat khac, tuyén trung
Tylenchorhynchus sp. va Rotylenchulus reniformis la
tuyén trung da ky cha va duoc ghi nhan phé bién
trén nhiéu loai cay trong khac nhau [20]. Trong khi
do, tuyén trung Mesocriconnema 1a loai tuyén triing
thuong phan bo khong lién tuc, phd bién & dat cat
pha va it tao quan thé lon [10].

Hinh 6. M6t s0 triéu chimg gay hai ctia tuyén triing trén cay 6i

(A: Triéu chimg 14 coi coc, vang 14; B: Tim ria 14, C: Bu6u ré&, D: Chét cay)
Bang 2. Mat s6 tuyén triing ky sinh trong dat va ré cay 6i tai huyén Chau Thanh, tinh d6ng Thap (ndm 2024)

bat (500 g dat) Ré G gré)
Chi tuyén triing TSXH | MSTB BD TSXH (%) | MSTB BD
(%) (con) (con) (con) (con)

M. enterolobii 56,6 315 0-1560 63,3 2433 0-12.613
H. dihystera 30 199 0-810
Tylenchorhynchus sp. 13,3 16 0-20
R, reniformis 3,3 60 0-60
Mesocriconema sp. 3,3 7 0-7

Ghi chu: TSXH: Tin suat xuat hién, MSTB: Mat sé trung binh, BP: Bién dong.

T nhimg diac diém vé trieu chimg gay hai,
thanh phan, mat s6 va tan so xuat hién, c6 thé két
luan, tuyén trung gay hai quan trong trén cay 6i tai
huyén Chau Thanh, tinh DPéng Thap thudc vé loai
tuyén trung Meloidogyne enterolobii.

4. KET LUAN

Qua khao sat 30 vuon 6i ¢ cac xa khac nhau cua
huyén Chau Thanh, tinh Péng Thap, da xac dinh
duoc 5 loai tuyén trung c6 lién quan dén cay 6i bao
gom: Meloidogyne enterolobii, Helicotylenchus
dihystera, Tylenchorhynchus sp., Kotylenchulus
reniformis, Mesocriconema sp. Thanh phan tuyén
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trung ky sinh thuc vat trong dat (con/500 g dat) ghi
nhan tit ca 5 loai, tuong ing véi mat s6 va tan suat
xuat hién: M. enterolobii (315; 56,5%), H. dihystera
199; 30%), R  reniformis (60; 13,3%),
Tylenchorhynchus sp. (16; 3,3%) va Mesocriconema
sp. (7; 3,3%). Trong ré chi ghi nhan duy nhat loai
tuyén trung M. enterolobii, voi mat s6 2.433 con/5 g
ré, tan suat 63,3%.

Dua trén triéu chimg gay hai, mat s6 va tan suat
bat gap trong dat va ré déu trén 50%, cho thay loai
tuyén tring gay hai quan trong trén cay 6i tai huyén
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Chau Thanh, tinh Pong Théap 1a loai Meloidogyne
enterolobii,

LOI CAM ON

Dé tai nay duwoc tai tro boi Truong Pai hoc Can
Tho, ma so: T2024-115.
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SURVEY ON THE COMPOSITION OF PLANT PARASITIC NEMATODES ON GUAVA
IN CHAU THANH DISTRICT, DONG THAP PROVINCE

Pham Van Luc!, Nguyen Kim Cuong,
Nguyen Thi Thu Nga!, Doan Thi Kieu Tien!
!College of Agriculture, Can Tho University
Abstract

Guava (Psidium guajava L.) is a popular fruit tree cultivated in many regions around the world. This study
aimed to investigate the composition of nematode species in 30 guava orchards across eight communes: An
Khanh, Phu Huu, Hoa Tan, An Phu Thuan, Phu Long, Tan Nhuan Dong, An Nhon and An Hiep, located in
Chau Thanh district, Dong Thap province. The survey recorded five nematode species belonging to five
genera and four families, all within the order Tylenchida. The identified nematode species associated with
guava include Meloidogyne enterolobii, Helicotylenchus dihystera, Tylenchorhynchus sp., Rotylenchulus
reniformis and Mesocriconema sp. Based on observed damage symptoms, population density and
frequency of occurrence, Meloidogyne enterolobii was determined to be the most significant nematode
species affecting guava trees.

Keywords: Guava, Meloidogyne enterolobii, nematodes.
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ANH HUOGNG CUA TUYEN TRUNG Meloidogyne spp.
PEN SINH TRUONG CUA CAY HO TIEU
TRONG DIEU KIEN VUON UOM

Nguyén Thi Thanh Phung **, Duong Thi Oanh?, Tran Thi Diéu Hién !,
Nguyén T8 Cat Triéu ', Nguyén Do !, Nguyén Quang Ngoc !, Nguyén Vin Long !

! Trung tAm Nghién ctiu va Phat trién Cay ho tiéu
"Email: nguyenthanhphungl1303096@gmail.com

TOM TAT

Tuyén trung not sung ré (Meloidogyne spp.) da duoc xac dinh la mot trong nhitng loai gy hai chinh d6i véi
cay ho tieu (Piper nigrum L.). Loai tuyén triing nay c6 kha nang xam nhap va gay hai cho cay tiéu ngay tir giai
doan cay con trong vuon wom cho dén khi trudng thanh ngoai déng ruong. Nghién ctru nay duoc thuc hién
nham danh gid mic @6 xam nhiém va anh huéng cla tuyén trung Meloidogyne spp. dén giong hé tieu Vinh
Linh trong diéu kién nha mang. Thi nghiém duoc b6 tri theo kiéu khéi ngau nhién day d (RCBD) véi 3 lan lap
lai, st dung cac mtc lay nhiém tuyén triing khac nhau goém: 0, 50, 100, 150, 200, 300, 400 va 500 con/100 g dat.
Két qua cho thdy, tuyén trung c6 kha ning xam nhiém va sinh sdn manh, thé hién qua sy gia ting mat so
trong d4t va ré theo thoi gian so véi mic do lay nhiém ban dau. Anh huéng cia tuyén trung dén sinh truéng
ctia cay ho tiéu thé hién ro qua su suy giam cac chi tiéu sinh truéng dac biet 1a chiéu dai than chinh va muc do
tén thuong hé ré. Tir mat s6 lay nhiém 100 con/100 g dat tré 1én, cac chi tieu sinh trudng va sinh Iy bat dau
gidm c6 y nghia théng ké so v6i doi ching sau 150 ngay lay nhiém. Ty 1é ré bi n6t sung ting dang ké, chiém
88,67% & muc lay nhiém 500 con/100 g dat. Két qua nghién ctru xac dinh nguong gay hai ciia Meloidogyne
spp. trén giong ho tieu Vinh Linh trong diéu kién nha mang 1a tir 150 con/100 g dat tré lén. Tir mat s6 100
con/100 g dat duoc xac dinh la ngudong canh bao ctia tuyén triing doi voi cay ho tiéu. Pay 1a co sé quan trong
phuc vu cong tac danh gia tinh khang ctia giéng, sang loc vat lieu chon tao va xay dung bién phap quan ly

tuyén trung hiéu qua trong san xudt ho tiéu.

Tirkhoa: Ho tiéu, giong Vinh Linh, muic dp Iiy nhiém, nguong gy hai, tuyén tring Meloidogyne spp.

1. DAT VAN BE

Tuyén trung not sung ré (Meloidogyne spp.) 1a
mot trong nhing loai gay hai nghiém trong d6i voi cay
ho tiéu (Pjper nigrum L.), c6 kha ning xam nhap va
gay hai cho ciy ngay tur giai doan ciy con trong vuon
uom cho dén khi truong thanh ngoai déng ruong. Loai
tuyén trung nay da duoc ghi nhan la gay hai pho bién
va rong rai & hau hét cac ving trong tiéu trén thé gioi
[1-3], Tai Viéet Nam, tinh hinh tuyén triing gay hai
ngay cang nghiém trong va phtc tap. Theo bao cao
ctia Cuc Trong trot va Bao vé thuc vat (2025) [4],
hién c6 hon 1.500 ha hé tiéu bi nhiém tuyén trung,
tap trung chu yéu tai cac viung trong trong diém nhuw
& cac tinh: Quang Tri, Gia Lai, Déng Nai, Binh Phuoc
[4]. Tuyén trung Meloidogyne incognita da duwoc
Trinh Thi Thu Thuy va cs (2012) [5] xac dinh 1a loai
tuyén trung chiém uu thé trén cay hoé tiéu & Viét
Nam. Ngoai ra, két qua nghién ctru cia Le Dic
Khanh va cs (2013) [6] cho thdy, day 1a loai gay hai
chinh cho cay hé tiéu tai Tay Nguyén vo6i mat do va
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tan sudt xudt hién cao nhat. Tuyén trung xam nhap
vao ré tao ra cac not sung lam giam kha nang hap
thu nuéc va chat dinh duong dan dén cay coi coc,
vang la va c6 cac trieu ching thiéu dinh dudng
nghiém trong. Ngoai ra, tuyén trung con la tac nhan
gAy ra cac vét thuong trén ré tao diéu kién cho mot
s6 loai ndm nhw: Fusarium sp., Pythium sp. Xam
nhap gay thoi ré lam cho cay sinh truong kém, vang
14, thao dot va chét [7 - 9]. Trong san xuat ho tiéu tai
Viet Nam hién nay, cac giong tieu déu man cam voi
tuyén trung [1, 10, 11]. Mot s6 nghién ctru chon tao
giéng ho tieu c6 kha niang khang tuyén trung da
duoc trién khai, song két qua dat duoc van con han
ché va chua dap ung duoc yeéu cau thuc tién san xuat
[5, 10 - 14]. Bén canh do, viéc kiém soat tuyén tring
Meloidogyne spp. gap nhiéu kho khan do ching c6
kha nang ton tai lau dai trong dat duoi dang tring va
c6 thé tai hoat dong khi gap diéu kién thich hop nhu
do6 4m cao hoac nhiét do phu hop [15, 16]. Do vay,
bién phap hoa hoc van dang duoc st dung rong rai
nhu mot giai phap kiém soat tuyén trung. Tuy nhién,
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hiéu qua khong 6n dinh ctia cac phuong phéap nay,
cung vdi nguy co ton du hoa chét trong san phidm
[17] da dat ra nhitng thach thitc lon do6i voi muc tiéu
san xuat nong nghiép bén vimng.

Trong boi canh do, viéc xac dinh chinh xac
nguong mat s6 gay hai va thoi diém can phong trir c6
y nghia dic biét quan trong nham kiém soat hiéu qua
tuyén trung hiéu qua. Trén co sé do, Trung tam
Nghién cttu va Phat trién Cay ho tiéu thuc hién
nghién ctru ndy nham danh gia mac d6 xam nhiém
va anh huodng cta tuyén trung Meloidogyne spp. dén
giong ho tiéu Vinh Linh trong diéu kién nha mang.
Két qua nghién cttu sé 1a co s¢ khoa hoc quan trong
phuc vu cong tac danh gia tinh khang cta giong,
sang loc vat liéu chon tao va xay dung bién phap
quan ly tuyén triing hiéu qua trong san xuat hé tiéu.

2. PHUONG PHUONG NGHIEN CUU

2.1. Vat liéu, thoi gian va dia diém nghién ctru

Cay ho tiéu 4 thang tudi, wom tir hom lwon 2 méat
giong Vinh Linh. Cay sinh trudng tét, chiéu cao dat
ttr 40 - 50 cm, ¢6 7 - 8 14, bo ré khoe khong bi nhiém
sau, bénh hai.

Tuyén trung Meloidogyne spp. duoc phan 1ap ti
ré cay ho tiéu co not sung thu thap tai cac vuon tieu
bi bénh vang 1a & tinh Gia Lai.

bia diém nghién ctru: Nha mang Trung tam
Nghién ctru va Phat trién Cay ho tiéu, thanh pho
Pleiku, tinh Gia Lai.

Thoi gian thuc hién: 07/2024 - 01/2025.

2.2. Phuong phap nghién ctru

+ Nhdn nuoéi tuyén trung: Thu ré ho tiéu co
nhiéu not sung dién hinh tir cac vuon bi bénh vang
la. Rtra sach, nghién nat ré va loc qua ray dé thu
huyén phu chtra tring. Huyén phu chira tring duoc
dat trong dia petri c6 nudc sach, 4 & nhiét do 25 -
28°C trong 2 - 3 ngay dé trimg nd thanh 4u trung tudi
2. Xac dinh dac diém hinh théi cta tuyén trung theo
TCVN 12194-2-4:2020 [18]. Tuyén trung duoc nhan
nuodi trén ca chua trong chau gia thé da xit ly. Sau 50
- 60 ngay tién hanh thu hoach tuyén trung J2 phuc vu
thi nghiém.

+ Chudn bi vat liér. Dat, phan chudng, xo dira,
trau hun (6: 2: 1: 1), @ hoai muc duoc hép xt ly &
nhiét do 121°C, 1 atm trong 60 phut dé loai bo cac tac
nhan gay hai khac truéc khi lay nhiém. Gia thé bo
sung thém phan lan, voi va phan hitu co sinh hoc dé
dam bao dinh duéng cho cay sinh truéng tot.
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Cay giong: Hom luon 2 mat giéng ho tiéu Vinh
Linh duogc xtt Iy nAm bénh bang thudc Ridomil Gold
68WG 0,3% trong 15 phut, sau d6 cam vao chau nhua
(14 x 24 cm), chuia 2 kg gia thé da xt ly. Cac chau
duoc dé tren gian cao cach mat dat 50 cm, dudi day
chau c6 16t dia nhua dé himg nudc va han ché tuyén
trung di chuyén ra ngoai sau khi lay nhiém. Cham
soc cay trong nha mang. Sau 4 thang, cay phat trién
khoe, dat chiéu cao 40 - 50 cm, c6 7 - 8 14, bo ré khoe
thi tién hanh lay nhiém tuyén trung.

+ B0 tri thi nghiénr. Thi nghieém duoc b6 tri theo
kiéu khoi day da ngau nhién (RCBD) trong nha
mang dam bao moi truong toi vu dé tao diéu kieén
cho tuyén triing phat trién va gay hai ro rang trén cay
hé tiéu. Thi nghiém gém 3 1an lap lai va 8 mirc lay
nhiém ¢ cac mat do tuyén trung khac nhau dé danh
gi4 ap luc gay hai ctia tuyén trung doi voi cay ho tieu
giai doan vuon wom. Cac miuc lay nhiém nhu sau:

Cong Mitic lay nhiém S0 lu?fng
, R tuyén
thiic tuyén trun% ritng/chau
(CD (con/100 g dat) @ ke dat
CT1 0 0
CT2 50 1.000
CT3 100 2.000
CT4 150 3.000
CT5 200 4.000
CT6 300 6.000
CT7 400 8.000
CT8 500 10.000

Quy mo6 thi nghiém: Méi 6 co s& 15 chau x 3 1an
lap lai x 8 mttc lay nhiém = 360 chau.

+ Phuong phap ldy nhiém tuyén trung: Tuyén
tring duoc lay nhiém bang cach tao 3 16 sau tir 8 - 10
cm quanh goc cay va tuoi 50 ml huyén phu chia J2
vOi cac mat s twong tng. Cac chau duoc 16t dia nhua
dé ngan tuyén trung phat tan va duy tri do am dat.

Cham soc cay ho tiéu sau lay nhiém tuyén tring:
Kiém tra va tuoi nu6c hang ngay, dam bao dat luon
trong trang thai da 4m dé cay sinh truong binh
thuong va thuan loi cho su phat trién cta tuyén
trung. Nhiét ¢6 khong khi trong thoi gian thuc hién
thi nghiém tir 24 - 26°C.

+ Chi tiéu va phuong phap theo dor. Sinh truéng
(sau 90, 120, 150 ngay lay nhiém): duong kinh than
(mm), chiéu dai than (cm), so 14, chi so6 diép luc
(SPAD).
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Mat s6 tuyén trung trong dat (con/100 g dat) va
trong ré (con/5 g ré): dugc xac dinh tai thoi diém
150 ngay sau lay nhiém. Mdi 6 co s& ldy mau tir 3
chau dé phan tich. Viéc xac dinh mat so tuyén tring
tudi 2 dugc thuc hién dudi kinh hién vi soi néi
(phong dai 40 1an). Tuyén trung trong ré: Puoc tach
loc ttr mau 5 g ré theo phuong phap Paul and Dirk
(1997) [19]. Tuyén trung trong dat: Puoc tach loc tir
mau 100 g dat theo phuong phap Baermann cai tién
[20]. He s6 sinh san cua tuyén tring (Rf) duoc xac
dinh theo cong thic Rf = Pf/Pi, trong do: Pf 1a mat s6
tuyén trung cudi cung; Pi la mat s6 tuyén trung ban
dau.

Cac chi tieu vé ré: Ty 1é ré bi not sung (%): Dém
s6 ré chinh c6 not sung trén téng s6 ré chinh moc tir
than chinh; chi s6 not sung ré; khoi luong ré tuoi
(g/cay); khoi luong ré kho (g/cay). Quan sat 3 cay/o
co s0, tai thoi diém 150 ngay.

+ Phurong phap xir Iy 6 liéu: St dung phan mém
SAS 9.1 dé xtr ly thong ké. So lieu duoc chuyén doi
sang log (xi + 1) va arcsinVx truoc khi xi ly thong
ke.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mot so tuyén trung trong dit va ré cay hé
tieu sau 150 ngay lay nhiém

Két qua theo doi cho thdy, tuyén trung
Meloidogyne spp. c6 kha nang xam nhiém va sinh
san manh trong diéu kién thi nghiém nha mang. Mat
s6 tuyén trung trong dat va ré tang ty lé thuan voi
muc lay nhiém ban dau va cé su khac biét c6 y nghia
thong ke (p < 0,01). Mat s6 tuyén trung trong dat
tang tr 1.491 - 2.757 con/100 g dat twong ung voi
mtuc lay nhiém tir 50 - 500 con/100 g dat, dong thoi,
mat so tuyén trung trong ré ciing tang tir 1.229 -
3.216 con/5 g ré. Téng mat s6 tuyén trung ciing ting
dang ké theo mat s6 lay nhiém ban dau, dac biét ti
muc lay nhiém 150 con/100 g dat tré len. Diéu nay
cho thdy ré cay ho tiéu 1a moéi truong thuan loi cho
tuyén trung Meloidogyne spp. phat trién va sinh san.
Két qua nay phu hop véi nghién ctru ctia Tran Van
Hai (2015) [21] va John Bridge va James (2007) [22],
khang dinh Meloidogyne spp. sinh san nhanh trong
diéu kieén thuan loi (25 - 30°C va cay ky chtt man
cam). Khi mat s6 lay nhiém tang cao, mic du tong
mat sO tuyén trung tiép tuc ting, nhung hé s6 sinh
san lai gidm. Cu thé, hé s6 sinh san giam tir 45,5 &
muc lay nhiém 50 con/100 g dat xuéng con 8,6 &
muc lay nhiém 500 con/100 g dat. Diéu nay co thé 1a
do su canh tranh vé thic dn ciing nhu khong gian
song nén kha ning nhan lén cda tuyén tring
Meloidogyne spp. & cac mat s6 lay nhiém cao thuong
it hon so v6i cac mat so lay nhiém tuyén trung thép.

Bang 1. Mat s tuyén triing trong d4t va trong ré ciy ho tiéu sau 150 ngay lay nhiém

Mtc lay nhiém Mat sc‘)', tuyén tring tlzll i;sz(t;?l% T(”Sng/,y matso | He s6 sinh
(con/100 g dat) | trong dat (con/100 g) (con/5 ) tuyén trung san
0 0d 0d 0¢ 0,00¢
50 1.491¢ 1.229° 45.493¢ 45,5
100 1.797" 1.896" 50.820° 25,4°
150 2.0602> 2.294 61.302" 20,4¢
200 2.1232¢ 2.242® 64.031%¢ 16,0¢
300 2.200% 2.670% 68.073% 11,4¢
400 2.3002 3.087% 70.232% 8,8
500 2.757% 3.216* 85.865° 8,6!
CV% 2,79 4,34 1,33 4,71

Ghi chu: Trong cung mot cot, cdc gid tri trung binh co cung ky tir khong co sir khdc biét co y nghia p <

0,01 theo phan hang Duncan.

Nhu vay, két qua thi nghiém cho thay, lay nhiém
tuyén trung thanh cong trong diéu kién nha mang va
mat so tuyén trung ban dau cé anh hudéng ro rét dén
mat so tich lity sau nay trong dat va ré. Két qua co y
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nghia quan trong trong viéc danh gia mc d6 gay hai
clia tuyén trung déi voi cay ho tieu. Pay 1a co sé khoa
hoc dé xay dung nguong gay hai va cac bién phap
phong trir tuyén tring trén cay ho tieu.
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3.2. Anh huéng ciia tuyén trung Meloidogyne
spp. dén cay hoé tiéu trong nha mang

3.2.1. Anh huéng cia tuyén tring Meloidogyne
Spp. dén sinh truong cdy ho tiéu

Két qua nghién ctru cho thy, tuyén triing c6 tac
dong tiéu cuc dén su phat trién cta cay ho tiéu voi
mtc do anh huéng tang dan theo thoi gian va mat s6
lay nhiém. Thoi diém 90 ngay dau sau lay nhiém,
tuyén trung chua gay anh huoéng dén sy ting truong
ctia cay, cac chi tiéu sinh truong van duy tri 6n dinh
va khong c6 su khac biét (p > 0,05). Tai thoi diém
120 ngay sau lay nhiém, ting truéng chiéu dai than
chinh bat dau c6 su khac biét c6 y nghia thong ke &

muc lay nhiém tir 150 con/100 g dat véi gia tri dao
dong tir 15,2 - 17,1 cm/thang, trong khi dé so6 1a va
duong kinh than khong co su khac biét. Dén thoi
diém 150 ngay sau lay nhiém, sy anh huéng da tro
nén ro rét hon khi chiéu dai than chinh cta cong
thiec khong lay nhiém van duy tri & muc ting truong
cao (17,8 cm/thang), trong khi cac cong thic lay
nhiém déu cho thdy, su suy giam dang ké. Ngoai ra,
tang trudng so 14 ciing bat dau co su khac biét & cac
muec lay nhiém cao tir 400 - 500 con/100 g dit. O muc
500 con/100 g dat, chiéu dai than chinh chi con 10,2
cm/thang, gidm gan 42,69% so voi doi ching, so 1a
giam con 2,27 1a/thang sau 150 ngay lay nhiém.

Bang 2. Pic diém ting trudng cta ciy ho tiéu sau lay nhiém tuyén triing

Mic lay Chiéu dai than chinh $6 14 (4/thang) Dbuong kinh than
nhidém (cm/thang) (mm/thang)
(con/100 g 120 | 150 120 | 150 | 90 | 120 | 150
dat) 90 ngay ngay | ngay | ngay | ngay | ngay | ngay | ngay | ngay
0 24,5 21,9* 17,8 | 3,42 3,95 | 3,18 | 0,18 0,27 0,30
50 229 19,12 | 14,4® | 330 | 3,42 | 3,21* | 0,15 0,18 | 0,20
100 24,3 18,4 | 12,8 | 3,52 3,18 | 3,00 | 0,15 0,17 0,19
150 23,3 17,1° | 12,7° | 3,21 3,92 | 3,12* | 0,16 0,22 0,18
200 23,4 152> | 11,9° | 3,39 3,24 | 3,15* | 0,16 0,18 0,20
300 23,4 17,2° | 11,8° | 3,27 3,06 | 2,52 | 0,15 0,15 0,19
400 23,2 16,6° | 11,9° | 3,21 | 3,48 | 2,30 | 0,14 0,18 | 0,20
500 23,5 157> | 10,2° | 3,33 3,27 | 227" | 0,16 0,18 0,20
CV% 968 | 1273 | 1820 | 589 | 1555 | 1393 | 2428 | 2148 | 2597

Ghi chu: Trong cung mot cot, cdc gid tri trung binh cé cung ky tir khong cé sw khdc biét ¢ y nghia thong

ké theo phin hang Duncan P < 0,05.

Nhirng két qua nay cho thdy, chiéu dai than chinh
la chi tiéu nhay cam nhat déi voi sy xAm nhiém ctia
tuyén trung trong giai doan dau. Puong kinh than
phan tng kém nhay hon trudc su tac dong ctia tuyén
trung khi khong co6 su khac biét dang ké nao duoc ghi
nhan trong sudt qua trinh thi nghiém mac du c6 xu
huong giam nhe.

Du khong thé hién méi quan hé tuyén tinh ro
rang gitta mat s tuyén trung lay nhiém va hiéu qua
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kinh té, nhung két qua nay khang dinh rang su hién
dién ctia tuyén trung Meloidogyne spp. ngay ca & mat
s6 thap (50 - 100 con/100 g dat), da gay anh huéng
dén su phat trién binh thuong ctia cay ho tiéu, dac biét
la kha nang phat trién chiéu dai than chinh, s6 14 va co
y nghia quan trong vé nang suat va chat luong. Két
qua ciing phu hop véi cac nghién ctu trude day vé tac
hai ctia Meloidogyne spp. trén ho tieu [9], [12], [22].
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3.2.2. Anh hutng cia tuyén trung Meloidogyne
spp. dén chi s6'SPAD trong 14 ho tiéu

Két qua do chi s6 SPAD trong 14 ho tiéu tai cac
thoi diém sau khi lay nhiém tuyén trung Meloidogyne
spp. cho thdy, c6 xu huong gidm dan theo thoi gian va
mat s6 tuyén trung ting, dac biet 1a sau 150 ngay. Chi
s6 SPAD dao dong tir 51,57 - 54,89 tai thoi diém 90
ngay va sau do giam xudng con 42,38 - 48,06 tai thoi

diém 150 ngay. Tuy nhién, su khac biét nay khong co
y nghia vé mat théng ké (p > 0,05). Diéu nay cho thay,
trong diéu kién thi nghiém su lay nhiém tuyén trung &
mat so tir 50 - 500 con/100 g dat trong thoi gian 150
ngay van chua du dé gay ra tic dong nghiém trong
dén diép luc trong 14 cay hé tieu, do dé cé thé can thoi
gian theo doi dai hon dé danh gia su anh huéng cua
tuyén trung dén ctia chi s6 SPAD.

Bang 3. Chi s6 SPAD trong 14 hé tiéu sau lay nhiém tuyén triing

Mitic lay nhiém . . . Ty le giam so véi
(con/100 g dat) 90 ngay 120 ngay 150 ngay doi ching (%)
0 54,29 49,27 48,06 -

50 52,39 45,63 43,47 10,56
100 54,46 47,72 42,94 11,93
150 54,89 47,29 42,82 12,24
200 53,85 46,68 42,38 13,41
300 52,59 47,28 42,93 11,94
400 51,57 46,98 44,38 8,29
500 52,98 48,49 44,89 7,06
CV% 539 4,52 6,60

3.2.3. Anh hudng cia tuyén tring Meloidogyne
spp. dén hé thong ré cay ho tiéu

Két qua bang 4 cho thay,
Meloidogyne spp. gay hai nghiém trong dén hé ré ho
tiéu, thé hién qua ty 1é ré bi not sung va chi s6 not
sung tang manh theo mac do lay nhiém. Ty 1é ré bi
not sung dat 88,67% & mat s6 500 con/100 g dat,
trong khi ty 1é ré bi not sung vuot 70% ngay ca & mat
s6 thap, cho thdy ré hé tiéu rat man cam voi tuyén
trung. O muc 1ay nhiém 50 - 100 con/100 g dat, chi

tuyén trung

s6 not sung bién dong tir 4,2 - 4,4, twrong tmg v6i muc
gay hai nang. O’ muc lay nhiém 150 con/100 g dat tré
lén, chi s6 not sung bién dong tir 4,8 - 5,0 twong tng
voOi mitc gay hai rat nang, phit hop voi hé thong phan
cap hai ctia Paul va Dirk (1997) [19] va QCVN 01-
172:2014/BNNPTNT [23]. Nhitng két qua nay thong
nhat véi cac nghién ctu truéc do nhu caa Tran Thi
Diéu Hién va cs (2018) [12] va Trinh Thi Thu Thay
(2010) [1].

Béng 4. Anh huéng ciia tuyén tring dén hé théng ré cay hd tiéu 150 ngay sau lay nhiém

Mitc lay nhiém Ty lé ré bi Chi s6 not Khoi luong Khoi luong Tyleré
(con/100 g dat) | notsung (%) sung ré ré tuoi (g) ré kho (g) tuoi/kho

0 0,00¢ 0,04 22,43 4,09 5,502

50 70,414 4,2¢ 17,09 3,23 5,262

100 71,394 4,4" 16,06 3,04 5,272

150 78,01 4,8 16,97 3,23 5,25

200 82,44® 4,8 18,96 3,61 5,242

300 83,80% 5,07 21,32 4,30 5,03

400 87,812 5,02 18,73 3,66 5,05%

500 88,67° 5,02 16,43 3,56 4,56°

CV% 7,15 148 20,84 2211 558

Ghi chu: Trong cung mot cot, cdc gid tri trung binh co cung ky tir khong co sir khac biét co y nghia p <

0,05 theo phan hang Duncan.
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Khoi luong ré tuoi va kho khong khac biét co y
nghia thong ke, song ty 1é ré twoi/kho giam dang ké
& mat do 500 con/100 g dat cho thay, ré bi tén
thuong chic niang hap thu nudc. Pay la dau hiéu
chén doan dién hinh cta tuyén tring gay hai ré, da
dwoc mo6 ta boi Chitwood (1994) [24] va
Ramakrishnan & Rajendran (2018) [25]. Nhu vay, chi
s6 not sung va ty lé ré bi hai 1a cac chi tieu dé danh
gia murc do gay hai ctia tuyén trung, ho tro xac dinh
nguong va phan cip phuc vu quan ly hiéu qua.

3.24. Tuong quan giita mat so tuyén trung ldy
nhiém voi cdc chi tiéu sinh triéng va hé thong ré ciy
ho tiéu sau 150 ngady Iy nhiém

Phan tich twong quan & bang 5 cho thay, mat so6
tuyén trung Meloidogyne spp. da co6 tac dong dén
sinh treong chiéu dai than va s6 14 ctia cay ho tiéu
sau 150 ngay lay nhiém. Cu thé, mat s6 tuyén tring
ban dau twong quan nghich voéi chiéu dai than (r = -
0,599) va s6 1a (r = -0,729) (p < 0,01). Diéu nay cho
thay, khi mat s6 tuyén trung ting, kha nang phat
trién than 14 cia cay c6 xu huong gidm ting trudng.
Trong khi chi s6 SPAD khong c6 tuong quan co y
nghia théng ke (r = 0,085, p > 0,05). Piéu nay cho
thdy, trong giai doan dau, tuyén trung anh huéng
cht yéu dén kha nang ra 14 va sinh truong chiéu cao,
nhung chua tac dong ro rét dén ham luong diép luc.

Bang 5. Tuong quan gitta mat s6 lay nhiém tuyén triing véi cac chi tiéu sinh truéng

va hé thong ré cay hd tiéu sau 150 ngay lay nhiém
Mat so Mat | Mat
la , M .
Yo Khi R I B
nhiém |Chieudai| _, ... | Tyléré| tuyén |tuyén
o N Sola , .| Khoi |luong |Tyleré| ~ °, ; ;
Heé so twong quan| (con/10 | than , Chi so . X ] binot | trung | trung
. (1a/ luong ré | ré twoi/
® 0gdat) | (cm/ ) SPAD _ . X sung | trong |trong
] thang) tuoi (g) | kho kho . -
thang) © %) dat ré
(con/ | (con/
100g) | 59)
Mat s6 lay nhiém )
(con/100 g dat)
Chiéu dai tha
iéu da} than 0,599 1
(cm/thang)
S6 1a (1a/thang) | -0,729™ | 0,528 1
Chi s6 SPAD -0,085 0,274 0,113 1
K}I’J'l x
OLHONETE | 5098 | 0303 | 0051 | 0121 | 1
tuoi (g)
Khéi luong ré -
’ 0,102 0,083 | -0,101 | 0,193 | 0,924 1
kho (g)
Tylere | osio | 0545+ | 0372 | 0201 | 0482 | 0122 | 1
twoi/kho
Ty le ré bi no
ylerebinot 1o cooe | 0653 | 0380 | 0445 | -0,267 |-0,135| 0362 | 1
sung (%)
Mat s6 tuyén
trung trong dat | 0,541 | -0,646™ | -0,290 | -0,534™ | -0,362 |-0,247 | -0,345 | 0,965 1
(con/100 g)
Mat s6 tuyén
trung trongré | 0,577 | 0,663 | -0,334 | -0,502" | -0,369 |-0,248 | -0,361 | 0,967"" |0,992" 1
(con/5g)

Ghi chu: (*): Tuong quan I co y nghia ¢ muic 0,05. (**): Tuong quan I co y nghia ¢ murc 0,01.
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Mat s6 lay nhiém khong c6 twong quan c6 y
nghia voi khoi luwong ré twoi (r = - 0,098) va khoi
luong ré kho (r = 0,102), cho thay, khoi luong tong
thé ctia ré chua bi anh huéng dang ké sau 150 ngay.
Tuy nhién, ty 1é ré twoi/kho c6 tuong quan nghich &
mutc trung binh (r = -0,549, p < 0,01), phan anh kha
nang hap thu nuéc cta ré bi suy giam do tén thuong
cu truc reé.

Mat s6 lay nhiém c6 twong quan thuan voi ty le
ré bi not sung (r = 0,677, p < 0,01), mat so6 tuyén
trung trong dat (r = 0,541, p < 0,01) va trong ré (r =
0,577, p < 0,01).

bong thoi, ty 1é ré bi not sung c6 twong quan
thuan rat manh v6i mat s6 tuyén trung trong dat (r =
0,965, p < 0,01) va trong ré (r = 0,967, p < 0,01). Diéu
nay ching t6 ty 1é ré bi not sung 1a chi tiéu danh gia
murc do lay nhiém tuyén trung chinh xac va tin cay
nhat.

Ngoai ra, két qua nay cing khang dinh riang
tuyén trung Meloidogyne spp. khong chi ton tai trong
dat xung quanh ré ma con cé kha ning xam nhap va
sinh song bén trong mo ré. Theo Maurice va cs (2009)
[16], day la dac diém sinh hoc quan trong phan biét

tuyén trung giy not sung ré voi cac loai tuyén trung
ky sinh khac. Kha ning xam nhap vao bén trong ré
gitp tuyén trung tranh duoc cac tac dong bat loi tir
moi truong va tao diéu kién thuan loi cho qua trinh
sinh san.

3.3. Xac dinh nguong va mirc d6 giy hai ctia
Meloidogyne spp. dén cay hé tiéu

3.3.1. Nguong giy hai

Két qua cho thay, cay hoé tieu bat dau bi anh
huong tir mize 150 con tuyén trung/100 g dat tré len
tai thoi diém 120 ngay sau lay nhiém. Tai nguong nay
& thoi diém 150 ngay sau lay nhiém, sy anh huong
cta tuyén trung dén sinh trudéng va sinh ly cay hé
tiéu tré nén ro rang hon véi mat s6 tuyén trung trong
ré (2,294 con/5 g ré) va dat (2,060 con/100 g dat)
tang dang ké, sinh trudng chiéu dai than chinh giam
ro rét, ty 1é ré bi not sung dat 71,39%. Vi vay, nguong
gay hai ctia tuyén trung Meloidogyne spp. do6i voi
giong ho tieu Vinh Linh trong diéu kién thi nghiém
duoc xac dinh 1a 150 con/100 g dat. Pay la mirc mat
s6 ma cac biéu hién gay hai bat dau xuat hién ro rét
va 6n dinh trén ca sinh trudng than 14 va hé ré.

3.3.2. Murc do gay hai

Bang 6. Phan cdp mtrc d6 gay hai theo mat sé tuyén tring lay nhiém (con/100 g dat)

Mat s6 tuyén trung
Mirc do gay hai Dic diém nhan dién chinh
(con/100 g d@at)
Khong géy hai . e e pn ,
<50 ) Cay sinh trudng tot, chwa xuat hién cac triéu ching ro rét.
hoic gay hai nhe
50100 Gay hai trung | Chiéu dai than chinh bat dau gidm, va ty 1é ré bi not sung
binh 70 - 71%; chi s6 not sung ré: 4,2 - 4,4.
Giam ro rét chiéu dai than chinh; ty 1é ré bi not sung 78 -
150 - 200 Gay hai nang  |82%; chi s6 not sung ré: 4,8; co su khac biét co y nghia
thong ke
, Tang trudng suy giam nghiém trong (chiéu dai than va sé
300-500 Gay hairatnang | g i g. Yg & i ’g ( _
14); ty 1é ré bi not sung > 83%; chi s6 not sung ré: 5,0.

Dua trén két qua phan tich s6 liéu, trong diéu
kién thi nghiém, mac do gay hai cta tuyén trung
Meloidogyne spp. sau 150 ngay lay nhiém duoc phan
cap & bang 6.

Két qua & bang 6 cho thdy, mac do6 gay hai ciua
tuyén trung trong diéu kién nha mang sau 150 ngay
lay nhiém duoc phan thanh bon nhom: Khong gay hai

NONG NGHIEP VA MOI TRUGNG - THANG 7/2025

hoac gay hai nhe (< 50 con/100 g dat), gay hai trung
binh (50 - 100 con/100 g dat), nang (150 - 200 con/100
g dat) va rat nang (300 - 500 con/100 g dat. Nghién
ctru ndy cung cap co s& khoa hoc cho viéc xay dung
bién phap quén ly tuyén trung va dinh huéng chon
gidng khang phu hop cho san xuat hé tiéu trong diéu
kién nha mang.
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4. KET LUAN

Tuyén trung nét sung Meloidogyne spp. gay anh
huong nghiém trong dén sinh trueong va sinh ly cay
hoé tiéu Vinh Linh trong diéu kién nha mang, véi mtc
do tac dong phu thuoc ro rét vao mat s6 lay nhiém
ban dau va thoi gian sau lay nhiém. Két qua cho thay,
nguong gay hai cta tuyén trung bat dau tir miec 150
con/100 g dat, tai day cac chi tieu nhu chiéu dai than
chinh, ty 1é ré bi n6t sung va chi s6 not sung déu anh
hudng ro rét va co y nghia thong ke.

Mat s6 100 con/100 g dat duoc xac dinh 1a
nguong canh bao vé sy anh huong cta tuyén trung
doi voi cay ho tieu. Tir 120 ngay tro di 1a thoi diém
quan trong can theo doi chat che vi day 1a luc tac
dong cta tuyén trung bat dau biéu hién ro rang, dac
biét doi voi chi tieu chiéu dai than. Thoi diém 150
ngay duoc x4ac dinh 1a méc quan trong khi tac dong
cta tuyén trung dat mac nghiém trong nhat, voi su
suy giam dong loat ctia tat ca cac chi tiéu sinh truéng
va sinh ly cay. Do d6, viec kiém soat tuyén trung
trudc khi dat nguong gay hai, dac biét trong giai
doan tir 60 - 90 ngay 1a can thiét nham duy tri st sinh
truéng 6n dinh cho cay giéng hé tiéu va han ché su
gia tang clia mat s6 tuyén trung. Trong dd, can wu
tien 4p dung cac bién phap quan ly sinh hoc nham
tranh nguy co lam dung thuoc hoa hoc, gép phan
nang cao hiéu qua va dam béo tinh bén viing trong
san xuat ho tiéu.

Mit khac, do két qua duoc danh gia trén cay ho
tiéu sinh trudng trong diéu kién nha mang, viéc ap
dung ngudong gay hai nay cho cac giai doan sinh
truéong khac nhau cta cay, dac biéet 1a doi voi cay ho
tiéu trong ngoai dong rudng can duoc nghién ctru bo
sung nham danh gia muic do gay hai ctia tuyén tring
trong diéu kién san xuat thuc té.
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EFFECTS OF ROOT-KNOT NEMATODES (Meloidogyne spp.)
ON THE GROWTH OF BLACK PEPPER (Piper nigrum1.) UNDER NURSERY CONDITIONS
Nguyen Thi Thanh Phung?, Duong Thi Oanh?, Tran Thi Dieu Hien,
Nguyen To Cat Trieu!, Nguyen Do!, Nguyen Quang Ngoc!, Nguyen Van Long!
! Pepper Research and Development Centrer
Abstract

Root-knot nematodes (Meloidogyne spp.) have been identified as one of the major pests affecting black
pepper (Pper nigrum L.). These nematodes are capable of infecting and damaging pepper plants from the
seedling stage in nurseries to maturity in the field. This study was conducted to evaluate the infestation
level and impact of Meloidogyne spp. on the Vinh Linh pepper variety under greenhouse conditions. The
experiment was arranged in a randomized complete block design (RCBD) with three replications, using
different nematode inoculation levels: 0, 50, 100, 150, 200, 300, 400, 500 juveniles per 100 g of soil. Results
showed that Meloidogyne spp. were capable of infecting and reproducing rapidly, as indicated by the
increase in nematode density in both soil and roots over time compared to the initial inoculation levels.
The nematodes significantly affected plant growth, particularly in terms of reduced main stem length and
the severity of root damage. From the inoculation level of 100 juveniles per 100 g soil and above, growth
and physiological indicators began to decline significantly compared to control after 150 days of infection.
The proportion of galled roots increased markedly, reaching 88,67% at the inoculation of 500 juveniles per
100 g of soil. The study determined that the damage threshold of Meloidogyne spp. for the Vinh Linh
pepper variety under net house conditions is from 150 juveniles per 100 g of soil and above. From the
density of 100 juveniles per 100 g of soil, it is determined as the warning threshold of nematodes for
plants. These findings provide a critical basis for evaluating resistance, screening breeding materials, and
developing effective nematode management strategies for black pepper production.

Keywords: Black pepper, Vinh Linh pepper variety, infection level, damage threshold, Meloidogyne spp.
nematodes.
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THE LE VIET VA GUI BAI

1. Tap chi Nong nghiép va Moi truong dang tai cac bai bao khoa hoc cong bo cac
cong trinh nghién cttu khoa hoc c6 noi dung khoa hoc moi, cac bai tong quan vé nganh
nong nghiép va moi truong chua gtti dang & bat ky loai hinh bao chi nao.

2. Bai bao co thé viét bang tiéng Viét (diang trén Tap chi bang ngon ngir tiéng
Viét) hoac tiéng Anh (dang trén Tap chi bang ngon ngit tiéng Anh), soan thao trén may
vi tinh, cac dong cach nhau bang 1,2 (Paragraph/Line spacing Multiple at 1,2), st dung
font chit Times New Roman, co chit 12, c6 do dai khong qua 10 trang gidy kho A4 bao
gom ca tai lieu tham khao.

3. Tt khéa duoc trinh bay theo thit tu alphabet, tir 3 - 5 tit. Tt khoéa bang tiéng
Viét va tiéng Anh phai ciing no6i dung, y nghia cta tir. Phan tom tat c6 do dai khong qua
350 tir viét lién, khong xudng dong, co chit 10, bao gom: Néu ngin gon vé muc dich,
phuong phap nghién ctru, két qua nghién ctu chinh. Bai bdo viét bang tiéng Viét phai
c6 tom tit bang ca tiéng Anh, tiéng Viét va khong khac biét vé noi dung, y nghia.

4. Bai bao phai duoc trinh bay theo thtt tu sau: Tén bai bao bang tiéng Viet va
tiéng Anh, (cac) tac gia, tén co quan cia (cac) tac gia, tom tat, tir khoa, noi dung cta bai
bao, 10i cam on (néu co), tai liéu tham khao. Tac gia liéen hé phai duoc chi ro cung véi
dia chi co quan, Email, s6 dién thoai trén trang nhat cta ban thao. Tén riéng tiéng Viét
phai c6 di dau thanh ké ca cac bai viét bang tiéng Anh.

5. Tai lieu tham khao duoc trinh bay theo thi tu trich dan va danh so6 dat trong
ngoac vuong theo thit te xuat hién trong bai bao va trong danh muc tai lieu tham khao.

+ Do1 voi cdc tai liéu 1a bai bao trong Tap chi ghi diy du theo thi tu: Tén tac gia,
nam xuat ban, tén bai bao, tén tap chi, tap, so, trang.

+ D7 vor cdc tai liéu 1a sach ghi diy du theo thir tu-'Tén tac gid, nam xuat ban, tén
sach, nha xuat ban, noi xuat ban.

Neéu bai viét bang tiéng Anh, tai lieu tham khao nao khong phai bang tiéng Anh
thi phai dich ra tiéng Anh va chu thich ngon ngit goc trong ngoic don.

6. Tap chi Nong nghiép va Moi truong thuc hién quy trinh gi bai, quy trinh
phan bién online trén hé thong phan mém cua Tap chi va st dung co s& dit lieu cac so
Tap chi da xuat ban, dé nghi cac cong tac vién, phan bién bai b4o va ban doc truy cap
vao website: http://www.tapchinongnghiep.vn va thuc hién cac thu tuc theo huong
dan.

7. Chi tiét xin lién hé: Tap chi Nong nghiép va Moi truong; S6 10 Nguyén Cong
Hoan, Ba Pinh, Ha No¢i; Pién thoai: 024.37711070; 024.38345457; 024.37716634. Email:
bbtnongnghiep@gmail.com.
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