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TOM TAT

Bac 14 (chay bia 1) do vi khuin Xanthomonas oryzae pv. oryzaela mét trong nhitng bénh gay hai
trén ruong laa. Nghién ctru nay khao sat co ché kich thich tinh khang bénh lwu dan (kich khang)
trong cay lda lién quan dén kha ning gitip gidm bénh khi phun lén 14 laa cao chiét 14 song doi
(Kalanchoe pinnata) ly trich bang phuong phap tach chiét 16ng - 16ng véi dung méi methanol. Ba
noéng do cao chiét (1; 1,5; 2%) va ba bién phap phun gém: (1) phun & thoi diém 14 ngay truéc
ching béenh (NTCB), (2) phun ¢ thoi diém 7 NTCB va (3) phun két hop cé hai thoi diém nay
duoc stt dung dé khao sat kha ning gidp giam bénh trong diéu kién nha luéi. Phun cao chiét 1%
lén 14 lua & thoi diém 14 NTCB gitip gidm chiéu dai vét bénh, twong duwong véi déi ching duong
stt dung thudc héa hoc Starner 20WP & tat ca cac thoi diém khao sat. Két qua khao sat hoat tinh
ctia bon enzyme lién quan dén co ché khang bénh gém: Peroxidase, catalase, polyphenol oxidase
va phenylalanine ammonia lyase cho thdy, kha nang giup gidm bénh chdy bia la ctia cao chiét 14
s6ng doi cé lien quan dén co ché kich khang. Hoat tinh ctia ca bén enzyme tang sém khi cay laa

duoc xtt 1y véi cao chiét va ting cao hon khi c6 si hién dién ctia cd mam bénh va cao chiét.

Tt khoéa.: Bac 14, song doi, Kalanchoe pinnata, kich khang, Iia, Xanthomonas oryzae pv. oryzae.

1. DAT VAN BE

Vi khuin Xanthomonas oryzae pv. oryzae
(Xoo) 1a tac nhan gay bénh bac 14 (chay bia 1a) lua,
1a méi de doa nghiém trong doi véi san xuét lua
gao trén toan cau [1]. O Viét Nam, bénh c6 stic tan
pha dic biét, gay thiét hai nang suat lén t6i 65%
[2], lam anh hudng dén chat luong gao va tiém
nang xuat khiu gao chat luong cao ctia Viét Nam
(2, 3].

Cac phuong phéap kiém soat bénh hién nay
bao géom: St dung hoéa chat [4], vi khudn doi
khang [5] va st dung gen khang [6]. Tuy nhién,
nhting phuong phap nay hiéu qua khong cao va
c6 nhirng han ché vé tinh bén virng. Phuong phap
kich khang htra hen 1a mot chién luoc dé kiém
soat benh thay thé cho cac phuong phap truyén
thong [7, 8]. Phuong phap nay tap trung vao co
ché bao vé von coé ctia cay ldaa, kich thich phan
ung tu bao ve khi ti€p xtc v6i cac tdc nhan gay
bénh.

Khoa va cs (2017) [8] da chung minh, dich
trich 14 song doi (Kalanchoe pinnata) c6 kha niang
kich thich tinh khang bénh bac 14, bing cach
ngam hat véi dich trich 14 séng doi tuoi da lam
giam vét bénh, twong duong st dung thudc hoa
hoc. Hiéu qua giam bénh nay tuwong quan voi viéc
kich hoat sém hon va manh hon cic enzyme co
lien quan dén co ché tu vé 1a enzyme peroxidase
(POX) va enzyme catalase (CAT) sau Kkhi
chung bénh [8]. Nguyén Thi Thu Huong va cs
(2018) [9] da quan sat thay, hoat dong cta
enzyme polyphenol oxidase (PPO) va enzyme
phenylalanine ammonia-lyase (PAL) duoc tang
cuong sau khi phun dich trich 14 séng doi lén 14
laa & cac néng do khac nhau [9]. Nghién ctru cta
Xa va cs (2023) [10, 11] da chimg minh hiéu qua
gidm benh ctia dich chiét 14 song doi ly trich bang
dung mo6i methanol trong viéc ngam hat, két qua
cho thay, hiéu qua gidm bénh duwoc duy tri dén 21
ngay sau ching bénh (NSCB).
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Nghién ctu nay danh gia kha niang giam bénh
ctia bénh bac 14 lda cta dich trich 14 séng doi ly
trich bang dung méi methanol thong qua phuong
phap phun qua 1a. Dong thoi, co ché kich khang
trén lda théng qua hoat tinh ctia cac enzyme POX,
CAT, PPO va PAL ciing duoc khao sat. Voi muc tiéu
bao vé moi truong, bao vé stic khoe nguoi dan va
huong dén nén nong nghiép bén vimg, két qua
nghién cttu nay c6 tiém nang cung cip mot giai phap
hitu ich cho viéc quan ly bénh bac 14 & Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguén cao chiét va mam bénh

Cao chiét 14 song doi biang phuong phap tach
chiét 16ng - 16ng duoc thuc hién theo phuong phap
ctia Hanson (2013) [12] va tham khao cuia Kagale
va cs (2004) [13] lan luot gém: St dung 300 g la
song doi cat nho (2 - 3 cm) va cho vao 1.500 mL
methanol (1/5, w/v), xay nhuyén bang may xay
(BL-T60, Toshiba) trong 5 phut. Héon hop duoc xtr
ly séng siéu am bing bé sieu am (S300,
Elmasonic) & cong sudt 120 W trong 60 phut. Sau
d6, hén hop duoc loc biang Na,SO, khan va gidy
loc (Whatman @ 110 mm) dé thu duoc dich chiét.
Dich chiét duoc c6 quay chan khong bang may co
quay (RV, IKA) & toc do 5.000 vong/phut va nhiét
d0 bé chtta binh co quay & 50 + 2°C. Dich chiét sau
khi c6 can (con khoang 100 mL) duoc siy & nhiét
d6 50 + 2°C cho dén khi thu duoc cao téng dat Am
do tir 10% thi ding qua trinh siy dé thu duoc cao
chiét.

Giong lua Jasmine 85 va ching Xoo CT-13 c6
doc luc cao duoc cung cap béi nhém nghién ctu
Bénh hoc thuc vat, Phong Thi nghiém Sinh hoc
phan tit, Vien Cong Nghée Sinh Hoc va Thuc Phiam,
Truong DPai hoc Can Tho.

2.2. Khao sat kha nang giam bénh bac 14 khi
phun 1én 14 lia cao chiét

Thi nghiém dwoc bé tri theo thé thic hoan
toan ngau nhién voi ba 1an 1ap lai gom hai yéu to
duoc nghién ctu: (1) 3 nong do cao chiét (1; 1,5;
2%) va (2) bien phap phun 7, 14 NTCB, két hop hai
thoi diém 1a 14 va 7 NTCB. Thudc héa hoc Starner
20WP duoc st dung lam nghiém thic do6i ching
duong, dugc phun & ba thoi diém: 5, 10 va 15
NSCB [14, 8]. D6i ching am phun nuéc cat.

Chang bénh nhan tao: Lua duoc loai hét hat
lép va duoc xtt Iy ngam trong nudc 3 s6i 2 lanh (50
- 55°C) dé han ché mam bénh tiém 4n trén hat. Hat
duoc U tir 24 - 48 gio dén khi ndy mam va duoc
gieo vao chau. Cay laa duoc ching bénh vao giai
doan 45 ngay sau khi gieo, thuc hién theo phuong
phap ctia Kauffman va cs (1973) [15] va diéu chinh
ctia Khoa va cs (2017) [8] gbébm: Dung kéo da
thanh trung nhung vao huyén phu vi khuidn Xoo
10° CFU/mL. Cat 3 chép 1a/cay (khoang 2 - 3 cm
tir chop 14). M6i bui cat ngau nhién 5 cay.

Ghi nhan chi tiéu: Chiéu dai vét bénh duoc do
o thoi diém 7, 14 va 21 NSCB [16, 8]. Chiéu dai vét
bénh trén 14 lda duogc tinh tir dau 14 lua dén hét vi
tri vét bénh lan trén 1.

2.3. Khao sat hoat tinh enzyme

Thi nghiém duoc b6 tri hoan toan ngau nhién
v6i ba lan ldp lai gom bén nghiém thirc, bao gém:
(1) cay lua duoc phun lén 14 bang nuodc, khong
ching bénh; (2) cay lua duoc phun lén 14 cao chiét
va khong ching bénh; (3) cay lda dugc phun 1én 1a
cao chiét, c6 ching bénh; (4) cay lua duoc phun
lén 14 bang nudc va c6 chiing bénh.

2.3 1. Thu mau I4 lia va ly trich enzyme

L4 lta dugc thu ngay sau khi ching bénh (0
NSCB) va cach nhau 24 gio trong 7 ngay. Tat ca
cac 14 thu dugc ngay lap ticc dugce trix trong nito
long dé duy tri hoat dong cta enzyme. Sau do,
mau duoc trit &-20°C [8, 10].

St dung 0,1 g mau 14 lda duoc cat nhé va cho
vao ong eppendorf 2 ml cé chia bi sit da duoc
thanh trung, ti€p theo ngam trong nito long 20
phuat va nghién thanh bot min bang may nghién
mau. Sau d6 miu duoc doéng nhat trong 1,5 ml
dung dich dém, hén hop duoc ly tam 10.000
vong/phut trong 30 phat & 4°C. Sau khi ly tam,
chuyén phan dung dich néi trén mit sang tuyp
moi va st dung nhu nguén dich chiét enzyme tho.
Tat ca cac mau dugc bao quan trén da trong suot
qua trinh chiét dé giam thiéu su bién tinh enzyme
[8, 10].

2.3.2. Khdo sat hoat tinh enzyme POX

Hoat tinh enzyme POX dugc thé hién thong
qua su thay déi gia tri hap thu quang phé & budc
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song 470 nm cta nong d6 san phdm tetraguaiacol
sinh ra tir phan tng chuyén héa H,0, va guaiacol
dudi su xuc tac cia enzyme POX theo phuwong phap
ctia Hammerschmidt va cs (1982) [17] va diéu
chinh theo Khoa va cs (2017) [8]. Thi nghiém duoc
lap lai 3 1an. Mau doi chimg gém: 1,6 mL H,0, 0,05
M; 0,15 mL guiacol 0,15 M va 0,15 mL dung dich
dém sodium phosphate 0,1 M, pH 6,5. Mau khao
sat gébm: Hon hop 1,6 mL H,0, 0,05 M; 0,15 mL
guiacol 0,15 M va 0,15 mL dung dich enzyme duoc
pha loang 2 lan trong dung dich dém sodium
phosphate 0,1 M, pH 6,5. Gia tri AOD,, .., duoc ghi
nhan tir ldc bat dau phan tmg dén 2 phut va mdi 30
giay ghi nhan mot 1an. Hoat tinh POX duoc thé hién
qua su thay d6i gia tri hap thu quang phd & buoc
song 470 nm (AOD,; ,» x phut! x g' mo 14 laa) va
duoc 14y trung binh ctia ba 1an lap lai [17, 18].

2.3.3. Khdo s4t hoat tinh enzyme CAT

Hoat tinh enzyme CAT duoc thé hién thong
qua st thay ddi gia tri hap thu quang phé & buoc
séng 240 nm ctia nong do co chat H,0, dudi su
xuc tac ctia enzyme CAT theo phuwong phap cta
Beers va Sizer (1952) [19] va diéu chinh theo
Khoa va cs (2017) [8]. Thi nghiém duoc lap lai 3
lan. Mau doi chimg gom: 1,75 mL H,0, 0,1 M va
0,15 mL dung dich dém potassium phosphate 0,1
M, pH 7,0. Mau khao sat gom: Hon hop 1,75 mL
H,0, 0,1 M va 0,15 ml dung dich enzyme duoc pha
loang 5 lan trong dung dich dém potassium
phosphate 0,1 M, pH 7,0. Gia tri AOD,,, ., duoc ghi
nhan tir luc bat dau phan tmg dén 2 phat va méi 30
giay ghi nhan mot 1an. Hoat tinh CAT duoc thé
hién qua kha nang phan huy co chat H,O, thong
qua st thay gidm gia tri hap thu quang phé & buoc
song 240 nm (AOD,,, ., * phat? x g' mo 14 laa) va
duoc 1dy trung binh cta ba lan 14p lai [19].

2.3.4. Khdo sat hoat tinh enzyme PPO

Hoat tinh ctua enzyme PPO dugc thé hién
thong qua su thay déi gia tri hap thu quang phd &
buoc song 490 nm cta nong d6 san phim
benzoquinone do phan ung chuyén hda catechol
duwdi sy xuc tic cia enzyme PPO theo phuong
phap ctia Mayer va cs (1966) [20], Nisha va cs
(2012) [18]. Mau d6i ching gom: 1,75 ml catechol
0,1 M va 0,15 ml dém potassium phosphate 0,1 M

(pH 6,5). Mau khao sat gdbm: Hon hop 1,75 ml
catechol 0,1 M va 0,15 ml dich trich enzyme. Cac
mau duoc do hap thu quang phé & budc song 490
nm duoc ghi nhan tir luc bat dau phan ung dén 2
phut va méi 30 gidy ghi nhan mot 1an. Hoat tinh
enzyme polyphenol oxidase duoc thé hién qua su
thay ddi gia tri hap thu quang phd (AOD,y um %
phut! x g! mé 14 1aa) va duoc 14y trung binh ctia ba
lan lap lai [18, 20].

2.3.5. Khdo sat hoat tinh enzyme PAL

Hoat tinh ctia enzyme PAL duoc thé hién thong
qua su thay déi gia tri hap thu quang phé & budc
song 290 nm chia néong do san phidm trans-
cinnamate do phan tng chuyén hoéa L-
phenylalanine duéi sy xuc tic cta enzyme PAL
[21]. Mau d6i chimg gém: 0,7 ml dém sodium
borate 0,1 M (pH 8,7); 1 ml L-phenylalanine 1 M va
0,15 ml nudc cat thanh tring. Mau khao sat gom:
Hon hop 0,5 ml dém sodium borate 0,1 M (pH 8,7),
1 ml Lphenylalanine 1 M, 0,15 ml nudc cat thanh
trung va 0,2 ml dich trich enzyme. Phan tmg duoc
thuc hién trong 40 phut & nhiét d6 35°C. Sau do,
phéan tng duoc dimg lai bang 0,2 ml HC1 5 N. Hoat
tinh enzyme duoc thé hién qua su thay déi gia tri
hép thu quang ph6é (AOD,y ., X phut® x g’ mo 1a
laa), duoc 1ay trung binh cta 3 1an lap lai [21].

2.4. Phan tich sé lieu

S6 liéu vé chiéu dai vét béenh duoc phan tich
phuong sai ANOVA tr phan mém IBM SPSS
Statistics 20 dé kiém tra su khac biét dang ké gitra
cac nghiém thitc thong qua phép tht Duncan véi
mtuc y nghia 5%.

Doi voi so lieu khao sat hoat tinh enzyme, gia
tri hap thu OD cta mbi enzyme sé dugc tinh toan
va biéu dién trén biéu dd6 dé minh hoa hoat dong
clia enzyme ctia bon nghiém thic trong 7 NSCB
bang phan mém Microsoft Excel 2013.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Kha ning giam bénh bac 14 cia cao chiét
14 s6ng doi trong diéu kién nha ludi

Dé danh gia hiéu qua ctia cao chiét 14 séng doi
trong viéc giam bénh, ba nong do cta cao chiét (1;
1,5; 2% w/v) da duwoc phun lén 14 lua. Hiéu qua
giam bénh duoc danh gia bang cach so sanh chiéu
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dai vét bénh & tat ca cac nghiém thic tai ba thoi
diém: 7, 14 va 21 NSCB.

O thoi diém 7 NSCB, nghiém thic phun 1% tai

14 NTCB c6 chiéu dai tén thuong trung binh ngin

hon so v6i d6i ching am. Nghiém thitc phun 1,5%
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tai 7 NTCB va 1,5% két hop tai 7 va 14 NTCB cho
thay, khong c6 su khac biét dang ké so voi doi
chimg am. Hau hét cac nghiém thic khac khong
c6 su khac biet c6 y nghia thong ké & mitc y nghia
95% so véi doi chimg duong va doéi chimg am.
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(Déi chimg +)
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Thoi gian khao sat
Hinh 1. Chiéu dai vét bénh trung binh (mm) ciia bénh bac 14 khi phun 1én 14 cao chiét methanol 14 s6ng
doi véi 3 ndng do khac nhau (1; 1,5; 2%) & 3 thoi diém 14 NTCB, 7 NTCB, két hop 14 va 7 NTCB.

Ghi chi: Starner 20 WP (axit oxolinic 20%, 1 mg/ml) duroc sir dung (doi ching dwong). Céc thanh
co cung chir cdi ¢ cung thoi diém thi khac biét khong co y nghia thong ké é nuic P< 0,05 theo phép thi

Duncan.

O thoi diém 14 NSCB, nghiém thic phun 1%
tai 7 NTCB va 1,5% tai 7 NTCB cho thdy, khac biét
khong c6 y nghia thong ké so voi déi ching am.
Nghieém thitc phun 2% tai 7 NTCB va 2% két hop 7
va 14 NTCB déu cé su khac biét dang ké so véi ca
hai nghiém thtc d6i ching. Tat ca cac nghiém
thitc con lai khac biet khong cé y nghia thong ke
so voi nghiém thic doi ching duong nhung khac
biet dang ké so véi nghiém thirc d6i ching am. So
sanh hiéu qua giam bénh & hai thoi diém 14 NSCB
v6i 7 NSCB c6 thé thdy, ngoai trir nghiém thuc
phun 1% tai 7 NTCB, 1,5% tai 7 NSCB khong hiéu
qua thi cac nghiém thitc con lai van cé hiéu qua
giam bénh. Trong do, nghiém thitc phun 1% tai 14
NTCB cho hiéu qua gidm bénh tot nhat.

O thoi diém 21 NSCB, chi con hai nghiém
thitc, phun 1% tai 14 NTCB va phun 1% két hop 7
va 14 NTCB ¢6 su khac biét c6 y nghia thong ke so
voi d6i ching am va khac biét khong c6 y nghia
thong ké so v6i doi ching duong.
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Toém lai, nghiém thitc phun 1% tai 14 NTCB va
1% két hop tai 7 va 14 NTCB c6 tac dung giadm
bénh cao nhat va duy tri hiéu qua dén 21 ngay. Sau
khi xit ly thong ke thi nghiém thic phun 1% tai 14
NTCB duoc chon cho thi nghiém tiép theo, vi hieu
qua giam bénh cao hon va tién loi hon so véi
nghiém thitc phun 1% két hop 7 va 14 NTCB. Keét
qua nghién ctru nay phu hop voi két qua nghién
ctru ctia Nguyén Thi Thu Huong va cs (2018) [9]
chiing minh rang, phun dich trich 14 séng doi tai
thoi diém 14 NTCB c6 hiéu qua gidm bénh nhiéu
hon so v6i phun & thoi diém 7 NTCB.

3.2. Co ché kich khang ciia cao chiét 14 séng
doi d6i voi bénh bac 14

3.2.1. Hoat tinh enzyme POX

béi véi nghiém thdc phun nuéc + khong
ching bénh, gia tri hap thu quang phé ting tir 0 - 2
NSCB va 6n dinh tir 3 - 7 NSCB, diéu nay cho thay
hoat tinh ctia POX ting dan. Su gia ting hoat dong
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clia enzym nay c6 thé 1a do su téng hop cac hop
chat can thiét cho sy ting truong trong giai doan

phat trién ctia cay lua, trong d6 POX dong vai tro
tich cuc trong qua trinh nay.
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—A— Cao chiét + chung bénh —[} Cao chiét + khong chiing bénh
—&— Nudc + chung bénh ——Nuéc + khong chung bénh

Hinh 2. Gi4 tri hdp thu quang phé (AOD 4, ,../Pht/g mé 14) ctia san ph4dm tetraguaiacol trong phan ttng
phén hiy H,0, xtic tic béi enzyme peroxidase

Daoi véi nghiém thitc phun nuée + ching bénh,
gia tri hap thu quang phé cé xu huoéng tang lén tir
1 -7 NSCB, nhung ting manh nhat tir 1 - 3 NSCB.
Tu 3 - 6 NSCB, gia tri hdp thu quang phd ting
nhe, nhung van cao hon so voi nghiém thitc phun
nuéc + khong ching bénh. Cuéi cung, hoat tinh
ctia POX tang vot tir 6 - 7 NSCB. Nhimng két qua
nay cho thdy, hoat dong cta POX tang len theo
thoi gian & ca hai nghiém thic phun nuéc. Su hién
dién cta vi khudn Xoo da lam cho hoat tinh ctia
POX tiang lén manh mé va ro rét hon. Nguyén
nhan c6 thé do phan tng tu vé cta cay lua trudc sy
xam nhiém cta vi khudn Xoo bang qua trinh téng
hop cac hop chat bién dudng, trong d6 cé su gia
tang hoat tinh ctia POX dé ngan can qua trinh xam
nhiém cta vi khudn Xoo. Tuy nhién, & giai doan
dau khi ching bénh thi qua trinh te vé te nhién
clia cay lua la khong dt dé ngéan can sy xam nhiém
ctia Xoo do trong giai doan nay hoat tinh ctia POX
chua kip téng hop. Nhung sau khi c6 su xam
nhiém ctia mam bénh vao trong cay thi qua trinh
sinh truéng va phat trién ctia mam bénh c6 thé
kich thich tinh khang bénh cia cay laa, tir d6 kha

nang tu vé cta cay lua duoc tang cao hon. Do vay,
hoat tinh ctia POX c06 su ting vot & thoi diém 6 va 7
NSCB.

boi véi nghiém thicc phun cao chiét + khong
ching beénh, gia tri hap thu quang phé tuong tu
nhu nghiém thitc phun nuéc & thoi diém 1 NSCB,
nhung tang manh & thoi diém 3 NSCB. Dén ngay 4
sau ching bénh, gia tri hdp thu quang phé c6 giam
nhe dén ngay 5, nhung ting ¢ trd lai vao 6va 7
NSCB.

Doi véi nghiém thic phun cao chiét + ching
bénh, gia tri hap thu quang phé ting manh tir ngay
1-4 NSCB va duy tri 6n dinh & mutc cao hon so véi
cac nghiém thuc con lai cho dén 7 NSCB. Nhin
chung, hoat tinh POX ctia nghiém thitc nay luén
tang lén tr 1 - 7 NSCB. Nguyén nhan hoat tinh
enzyme ting manh hon so véi cac nghiém thic
khac co6 thé do phun cao chiét va chang bénh la
hai diéu kién can va da dé kich thich cay lua san
sinh hoat tinh POX, giup cay lia ngan chan sy xam
nhiém va phat trién ctia vi khudn Xoo.

Két qua nghién cttu nay tuong dong voi két
qua nghién ctu ctia Kagale va cs (2004) [13], khi
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phun lén 14 chiét xuat cay ca doc dwoc (Datura
stramonium). Govindappa va cs (2011) [22], khi
ngam lta voi chiét xuat 14 cay dua can
(Catharanthus roseus) da lam tang hoat tinh cta
POX, hoat tinh ctia enzym nay tang lién tuc tir O -
96 gio sau ching bénh (GSCB) [22]. Theo Nisha
va cs (2012) [18], viéc ngam lua véi chiét xuat
nudc va metanol ctia 1a cay bach tat 1& (7ribulus
terrestris) ciing gia tang hoat tinh ctia POX, tang
lién tuc tir 0 - 100 GSCB (chiét xuat metanol) va
tir 0 - 120 GSCB (chiét xuat nudc) [18]. Khoa va
cs (2017) [8] ctung ghi nhan hoat tinh POX tiang

1.0 ;
0,9 1
0.8 1
0.7 5
0,6 1
0.5 1
0.4 1

0.3 1

Hoat tinh enzyme catalase

(AOD,y ,* phuit ™ g mé 1a lia)

0.1 1

0.0

tir 0 - 6 NSCB khi ngam laa véi dich chiét 14 song
doi.

3.2.2. Hoat tinh enzyme CAT

Sau khi ching bénh, vi khudn Xoo xam nhap
vao hé thong mach cta 14, st dung chat dinh
duong dé ton tai va phat trién nhanh chéng. Tt 2 -
3 NSCB, Xoo lay lan doc theo hé thong mach va
gay bénh trén 14 lua [23, 24]. Sy gia tang sém hoat
dong ctia hai enzyme POX va CAT trong qua trinh
nhiém Xoo 12 rat quan trong d6i voi co ché bao vé
cla cay laa, gitp cay lua tu bao vé kip thoi va tot
hon trudc su tan cong ctia mam bénh [25, 26].

Ngay sau chung bénh

—— Cao chiét + ching bénh
—&— Nudc + chung bénh

— Cao chiét + khong chiing bénh
—— Nudc + khong chung bénh

Hinh 3. Gi4 tri hdp thu quang phé (AOD,, ., /phtit/g mé 14) ctia sin ph4m héa nau trong phan tng oxy
héa catechol xtic tic bdi enzyme catalase

Do6i voi nghiem thiic phun nuéc + khong
chang bénh, gia tri hap thu quang phé giam tir O -
2 NSCB va duy tri dn dinh cho dén 7 NSCB. Déi
voi nghiém thitc phun nudc + chiing bénh, gia tri
hdp thu quang phé cé6 xu huéng tang tir 1 - 2
NSCB. Sau do giam tit 4 - 5 NSCB va gitt 6n dinh
cho dén 7 NSCB. Déi voi nghiém thte phun cao
chiét + khong chiing bénh, gia tri hap thu quang
phé luon cao hon hai nghiém thic phun nudc &
hau hét cac thoi diém khao sat. Gia tri do hap thu
quang phd van ting tir 1 - 2 NSCB va duy tri & mic
can bing cho dén 7 NSCB. Déi vo6i nghiém thirc
phun cao chiét + chiing bénh, gia tri hip thu

quang phé duoc duy tri tang lién tuc tir 0 - 2 NSCB.
Sau d6, & 3 NSCB van cao hon cac nghiém thitc
khac cung thoi diém khao sat. Tai thoi diém 4
NSCB, gia tri hap thu quang phd ting tré lai va
duy tri 6n dinh dén 7 NSCB. Mot trong nhiing co
ché bao vé cay laa chong lai mam bénh 1a qua
trinh sinh téng hop H,0, lién tuc dé chong lai sy
phat trién cta vi khuan. H,0, con gép phan hinh
thanh céac rao can cau trac nhu lignin va suberin
trong thanh té€ bao, kich hoat cac gen lién quan
dén phong vé va kich thich téng hop phytoalexin,
1a nhitng hop chat doc hai tc ché su phat trién ctia
mam beénh [25, 27]. Tuy nhién, H,0, duoc tong
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hop qua muc co6 thé gay doc cho cay. Do do, dé
duy tri can bang noi moi t€ bao, hai enzyme CAT
va POX tang lén nham phan hay H,0, trong té bao
[13, 22].

Tém lai, hoat tinh CAT luén cao hon & nghiém
thic phun cao chiét va nghiém thitc phun nuoc.

Nguyen nhan cé thé 1a do két hop viéc phun qua la
bang cao chiét va c6 su xam nhiém cta vi khuin
Xoo 1a hai diéu kién da dé cay lua san sinh CAT
nhim bao vé cay lua khoi mam bénh.

3.2.3. Hoat tinh enzyme PPO

0.60 7
0,55 4
0,50 3

0.45 3

< o'l mé 14 I
x gt mo 14 lua)

0,40

0.35

< phut!

Hoat tinh enzyme polyphenol oxidase
(AOD4‘N] nm

[=]
p—
(3]

3 4 5 6 7
Ngay sau chung bénh

—A—Cao chiét + chiing bénh
—&—Nudc + chung bénh

—Cao chiét + khong chiing bénh
——Nudc + khong ching bénh

Hinh 4. Gia tri hap thu quang ph8 (AOD g, /phtit/g mé 14) ctia sin phdm héa nau trong phén tng oxy
héa catechol xtic tAc béi enzyme polyphenol oxidase

béi voi nghiém thac phun nuéc + khong
chang bénh, tir 0 - 7 ngay gia tri quang phd duoc
gitt & muc can bing, co sy dao dong nhé nhung
khong co su ting lén hay gidm xuéng y nghia. Doi
v6i nghiém phun nuéc + chlng bénh, gia tri quang
phé cé xu hudéng ting lén, nhung ting manh nhat
tir 4 - 6 NSCB. Sau @6 duoc gitr 6n dinh va ludén cao
hon so véi nghiém thicc phun nuéc + khong ching
bénh dén thoi diém 7 NSCB. Két qua nay tuong
dong véi két qua nghién ctru cta Truong Van Xa
(2015) [28] ching minh hiéu qua giam bénh qua
co ché kich khang d6i véi bénh bac 14 lua cta cac
loai dich trich. Nguyén nhan hoat tinh enzyme
PPO tiang 1 NSCB ¢6 thé do vi khuin Xoo vira 1a
tac nhan gay benh cho cay lua, dong thoi cing 1a
tac nhan kich thich tinh khang bénh trong cay lua,
do vay khi mam bénh tan cong thi cac tinh khang
bénh cuta cay lua duoc kich hoat, trong d6 cé su
gia tang hoat tinh PPO.

baéi voi hai nghiém thic phun cao chiét,
nghiém thitc duoc chiing bénh cé hoat dong PPO
ting manh va sém hon so v6i nghiém thitc khong
ching bénh. Gia tri hap thu phé én dinh tir 0 - 2
NSCB va sau do ting dang ké tir 3 -7 NSCB. Su
tang cham nay cta hoat dong PPO c¢ thé 1a do cay
lta wu tien téng hop cac enzyme phong tha khac
nhu POX va CAT trong giai doan dau ctia nhiém
bénh.

Tém lai, khi phun qua 14 cao chiét 14 song doi
ly trich bing dung moéi methanol thi hoat tinh cta
enzyme polyphenol oxidase sé thap hon khi phun
bang nudc. Nhung khi cé su xuat hién ctia mam
bénh thi hoat tinh ctia enzyme polyphenol oxidase
sé tang lén, trong d6 nghiém thic phun cao chiét
c6 chiung bénh sé tang manh hon nghiém thic
phun nuwdc c6 chiing bénh. Nhitng phat hién nay
cho thay, su xaAm nhap ctia mam bénh két hop voi
phun cao chiét da lam tang dang ké hoat dong cta
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PPO, dac biét 1a trong khoang thoi gian tix 0 - 5
NSCB.

3.2.4. Hoat tinh enzyme PAL

Enzyme PAL dong vai tro then chét trong chu
trinh phenylpropanoid dé sinh téng hop cac hop
chiat phenolic nhw: Flavonoid, isoflavonoid,
phytoalexin va tién chat lignin [29]. Cac hop chat

nay thuong duoc phan loai 1a chat chuyén hoéa thi
cap & thuc vat, thé hién cac cau trac héa hoc va
chtic ning da dang [30]. Ching phuc vu nhiéu
muc dich & thuc vat, hoat dong nhu chat chong
oxy hoa va bao vé chong lai mam bénh thong qua
cac co ché nhu kich hoat phan tng siéu nhay cam
hoic tic ché cac mam bénh [17, 27].

1.35 -

‘. '

— [

[ ]
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@
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< phut!

Hoat tinh enzyme phenylalanine ammonia-lyase
(AODTJ(J nm
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(o))
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Ngay sau chung bénh

—A— Cao chiét + chung bénh
—&— Nudce + chung bénh

—{1 Cao chiét + khong ching bénh
——Nudce + khong chung bénh

Hinh 5. Gi4 tri hap thu quang phé (AOD,g ., /phiit/g mé 14) clia sdn ph4dm trans-cinnamate trong phan
tmg phén hiy L-phenylalanine xdc tac bdi enzyme phenylalanine ammonia lyase

Doi voi hai nghiém thitc khong c6 su xuit
hién ctia mam bénh 1a nghiém thitc phun bang
nudc va phun bing cao chiét khong ching bénh
déu ghi nhan hoat tinh ctia enzyme PAL giam tir 1
-7 NSCB. Tuy c6 su dao dong nhung khong cé su
tang len hay giam xuéng y nghia. Nhin chung, doi
voi nghiém thitc phun qua 14 bang cao chiét khong
ching beénh, gia tri hap thu quang phé co6 su gidm
nhe tir ngay 1 dén ngay 2. Tuy nhién, cé su ting
trd lai dat dinh cao nhat tai ngay 3 sau ching
bénh. T ngay 4, gia tri hdp thu quang phd gidm va
c6 xu hudéng ting tré lai vao ngay 7 sau ching
bénh. Nhin chung, gia tri quang phé van cao hon
nghiém thic phun qua 14 bang nuéc khong chiing
bénh. Két qua nghién cttu ndy tuong doéng véi thi
nghiém khao sat hoat tinh enzyme PAL trong
nghién ciru st dung dich trich ca ddéc duoc
(Datura mete)) dé kich khang bénh dom vin
(Rhizoctonia solani) trén lda & An Do [13].

Doi véi hai nghiém thiic c6 sw xudt hién cta
mam bénh 13 nghiém thitc phun nuéc cé ching
bénh va phun cao chiét c6 chiung bénh, gia tri hap
thu quang phé ting & thoi diém tir 1 - 2 NSCB, do
la giai doan khi mam bénh bat dau tin cong. Sau
do, ghi nhan gia tri hap thu quang phé bat dau
giam tuong ty nhu & hai nghiém thic khong co su
xuat hién cta mam bénh. Tuy nhién, doi voi
nghiém thitc phun cao chiét c6 chiing bénh thi gia
tri hdp thu quang phé luén cao hon so véi cac
nghiém thtc con lai.

Tém lai, khi phun qua 14 cao chiét dich trich 1a
song doi ly trich bing dung méi methanol gitup cay
duoc kich thich tinh khang bénh bac 1a. Kha nang
kich thich duoc thé hién qua su gia ting hoat tinh
enzyme PAL ngay tir khi c6 s xadm nhiém cfa vi
khu4n Xoo. Tuy nhién, hoat tinh ctia enzyme PAL
khong dugc thé hién su ting ro rang & cac thoi
diém sau khi c6 su tan cong ctia vi khudn.
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4. KET LUAN

Két qua khao sat hiéu qua giam bénh trong
diéu kién nha luoi cho thdy, khi phun lén 14 cao
chiét 14 song doi ly trich bing dung moi
methanol gidap cay lia tang kha nang khang
bénh. Phun & nong do 1% vao thoi diém 14
NTCB c¢6 hiéu qua giam bénh tuong duong véi
stt dung thudc hoa hoc Starner 20WP va duy tri
dugc dén 21 NSCB. Hon nita, cac thi nghiém cho
thay, co ché kich khang cé lién quan dén kha
nang cta cao chiét 14 song doi trong viéc tang
cuong hoat déng cta cac enzyme tu vé. Enzyme
POX va CAT déu tang dang ké khi mam bénh
xuat hién. Dac biét, khi phun cao chiét methanol
14 s6ng doi din dén su gia ting sém hon va
manh hon cac hoat déng ctia enzyme nay. Cu
thé, hoat tinh enzyme POX ting dang ké tir 1 -6
NSCB va hoat tinh enzyme CAT ting dang ké tir
0-2 NSCB.
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INVESTIGATION OF INDUCED RESISTANCE AGAINST RICE BACTERIAL LEAF BLIGHT OF
METHANOL Kalanchoe pinnata LEAF EXTRACTS USING FOLIAR SPRAYING

Nguyen Tran Bao Duy', Truong Van Xa?, Nguyen Dac Khoa!
!Can Tho University
“Vinh Long University of Technology Education

Summary

Bacterial leaf blight caused by Xanthomonas oryzae pv. oryzae is one of the important diseases in
rice fields. This study aims at testing for disease-reducing effects of methanol Kalanchoe pinnata
leaf extracts using foliar spraying and investigating the mechanism involved in the observed
disease reduction, focusing on induced resistance. The extracts were prepared by the liquid-
liquid extraction method. Three spraying methods, Ze., (1) spraying at 14 days before inoculation
(DBI), (2) at 7 DBI and (3) at both 14 and 7 DBI, using three extract concentrations (1, 1.5, 2%)
were tested under greenhouse conditions. Spraying 14 DBI using 1% extract showed significant
disease reduction similar to that of the chemical control (Starner 20WP) at all disease assessment
timepoints. Induced resistance involved in the observed disease reduction through activities of
the four defenserelated and/or antioxidant enzymes, ie., peroxidase, catalase, polyphenol
oxidase and phenylalanine ammonia lyase. Indeed, the activities of all enzymes increased in early
stage with extract application and reached higher levels with both extract application and
pathogen inoculation.

Keywords: Bacterial leaf blight, induced resistance, Kalanchoe pinnata, rice, Xanthomonas oryzae
DV. oryzae.
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