KHOA HOC CONG NGHE

PHAN LAP TUYEN CHON VI KHUAN NGI1 SINH D01
KHANG VOI NAM (Fusarium oxysporum) GAY BENH
THOI RE TAM THAT (Panax pseudoginseng Wall)

TOM TAT

Vit Vin Dinh!”

Tam that (Panax pseudoginseng Wall) 1a cay lam san ngoai gb c6 gia tri kinh té cao, ndm Fusarium
oxysporum gay bénh thoi ré 1a nhimng tré ngai chinh dé phat trién loai cay nay trén dién rong. Ap dung bien
phap héa hoc dé phong trir beénh hai cay Tam that thuong khong dam bao vé sinh an toan thuc phdm va anh
huong dén moi truong sinh thai. Nghién ctu vi khudn noi sinh trong cay Tam that c6 kha nang d6i khang véi ndm
F. oxysporum gay bénh théi ré. S¢ luong cac ching vi khuan néi sinh phan lap duoc tir cac bo phan ciia cay la khac
nhau. Tir 27 chiing vi khudn néi sinh da duoc phén 1ap tir 14, than, ré ctia ciy Tam that da x4c dinh c6 22 chiing c6 hiéu
luc khang ndm F. oxysporum trong d6 tuyén chon duoc 3 chiing (PP16; PP18; PP23) c6 hiéu luc khang nim cao
voi duong kinh vong khang nam lan luot 1a 21,2; 20,7; 20,8 mm. Phan tich di truyén phan tir dua trén trinh tu
16S rARN cho thay ching PP16 co6 tén khoa hoc 1a Bacillus subtilis va 2 ching PP18; PP23 thudc loai

Bacillus aryabhattal.

Tt khoa: Panax pseudoginseng Wall, fusarium oxysporum, vi khudn noi sinh, bénh thoi ré.

1. M0 DAY

Tam that tén khoa hoc 1a: Panax pseudoginseng
Wall (Panax repens Maxim), tén dong nghia: Panax
notoginseng (Burkill) F. H. Chen ex C. Y. Wu & K.
M. Feng thudoc ho Ngii gia bi Araliaceae (Vo Van
Chi, 2012). Pic biét trong Tam that c6 3 hoat chat
dac trung Ginsennosid Rbl, Ginsennosid Rgl,
Majonosid R2 (MS2). Do Tam that c6 nhiéu hoat
chét quy nén c6 kha nang diéu tri mot sé bénh ung
thu (Nguyen et al, 1994). D6i voi cay Tam that ca cu,
hoa, nu, 14 déu rat cé gia tri vi c6 tac dung bs duong,
tang stic dé khang, diéu hoa mién dich, bao vé tim
chong lai cac tac nhan gay loan nhip ngin ngita xo
vita dong mach, ting kha ning chiu dung cta co thé
khi bi thiéu oxy (Vo Van Chi, 2012). Ngoai tac dung
ké tréen Tam that gitp luu thong tuidn hoan maAu,
giam luong Cholesterol trong mau, ha duong huyét,
kich thich hé mién dich, tc ché vi khudn, gidm tiéu
duong, chong viém tot (Nguyén Van Dat va Tran Thi
Phuong Anh, 2013).

Ap dung bien phap hoa hoc dé phong trir bénh
hai déi véi cay duoc liéu noéi chung va cay Tam that
noi rieng sé khéong dam bao vé sinh an toan thuc
pham. Vi sinh vat noi sinh (VSVNS) c6 kha ning
kiém soat va ngan can qua trinh xAm nhiém ctia mam
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bénh trén thuc vat (Sturz va Matheson, 1996), & con
tring (Azevedo et al, 2000) va ca & tuyén trung
(Hallmann et al, 1997). Trong mot s6 truong hop
ching c6 thé ddy manh tdc do ndy mam cta hat, thuc
d4y su hinh thanh cay con trong diéu kién bat loi va
nang cao kha ning ting trudong ctia thuc vat thiét lap
moi quan hé hai bén cung c6 loi (Bent va Chanway,
1998). Vi sinh vat néi sinh thuc ddy qua trinh sinh
truong cta cay chi vi da tao ra mot hang rao kiém
soat sinh hoc bang cach tiéu diét truc tiép cac mam
bénh da xam nhiém vao cay chi (Chanway, 1998).
Nghién ctru nay trinh bay phan lap tuyén chon cac
chiing vi khu4n noi sinh doi khang v6i nam Fusarium
oxysporum gay bénh théi ré cay Tam that (Panax
pseudoginseng Wall) trong tai huyén Si Ma Cai va
huyén Muong Khuong cta tinh Lao Cai tir d6 lam co
s& khoa hoc cho viéc phong trit bénh hai cdy Tam
that bing bién phép sinh hoc.
2. NOI DUNG VA PHUDNG PHAP NGHIEN CUU
2.1. Dja diém thu mau

Huyén Muong Khuong, huyén Si Ma Cai cua
tinh Lao Cai.

2.2. Vat liéu

24 mau Tam that (Panax pseudoginseng Wall)
thu tai huyén Muong Khuong va huyén Si Ma Cai
cta tinh Lao Cai; ndm Fusarium oxysporum giy
bénh hai cay Tam thit ctia Phong thi nghiém, Trung
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tam Nghién cttu Bao vé ring, Vién Khoa hoc Lam
nghiép Viét Nam.

Cac loai vat liéu, dung cu thi nghiém, trang thiet
bi st dung trong nghién ctru: Héa chat: (NaCl;
KH,PO,; NaOH; Pepton; K,HPO,; MgS0O,7 H,0;
Agar khoai tay, D-Glucose, con; dung cu thi nghiém:
dia petri, 6ng nghiém, que trang, que cdy, dén con,
pipatman; may mdc, thiét bi khac: can dién ti, may
chuin do pH, noi hap, ta dinh 6n, ti cdy, may lac.

2.3. Phurong phap nghién ctru

2.3.1. Phan lap vi khudn noi sinh trong cdy Tam
that

Nghién ctru duoc thuc hién & 2 huyén co dién tich
trong Tam thit cta tinh Lao Cai (huyén Muong
Khuong va huyén Si Ma Cai). M6i huyén chon 1 vuon
trong cay Tam that giai doan 6 - 12 thang tudi, méi
vuon chon 1 - 2 luong ngau nhién, méi luéng lap 3 6
tieu chuidn (1 m?/0TC) & 3 vi tri dau ludng, gitta luéng
va cudi ludng, méi luong thu 1 - 2 mau dién hinh bao
gdm ca cay khong bi bénh va cay bi bénh téng s6 24
mau (mbi dia diém 12 mau).

Hai muoi bén mau (24) Tam that (14, than, ré
(ct) duoc rira sach dudi voi nudc dé loai bo dat, tap
chét va 1am kho mau tai nhiét do phong trong 20
phut. Mau cay Tam that duoc chia thanh 3 phan: 14,
than, ré va dugc khtr tring riéng ré trong diéu kién
vo trung. Mau thuc vat duoc rira véi nuoc cat khir
triung 2 dén 3 lan, sau do duoc khit tring voi NaClO
5% trong 5 phut. Rtta mau mot lan Na,S,0; 2,0%
(w/v) trong 1 phut d€ loai bé NaClO duw. Tiép tuc xt
1y mau bang ethanol 70% trong 10 phut, rira lai bang
nuoc cat khit tring dé loai bé ethanol. Tién hanh thu
dich rtra mau lan cudi voi nuée cat khir tring va ciy
trai trén moi truong LB nham kiém tra do sach clia
mau sau khi khtr tring (El - Deeb er al, 2013). Mau
duoc cat thanh cac miéng nho c6 kich thuéc 0,5 x 1
cm. Sau d6 cac miéng nhé nay duoc dit trong cac
ong nghiém chira 4,5 ml moéi truong PBS (NaCl: 8,5
gam, KH,PO,: 6,8 gam, NaOH: 1,16 gam, nudc cat:
1.000 ml, diéu chinh pH: 7) nat bong va bit miéng
ong nghiém bang gidy dé qua dém. Phan lap vi
khu4n theo phuong phap pha loang t6i han va trang
trén moi truomg King’B (Pepton: 20 g; K.LHPO,: 1,5 g;
MgS0,7 H,0: 1,5 g; Agar 17 g va bé sung nudc da
1.000 ml). Sau d6 tach lam thuan cac chiing vi khudn
noi sinh (VKNS) trén moi truong PDA (khoai tay:
200 g; D - Glucose: 20 g; Agar: 17 g; nuéc cat: 1.000
ml) nudi vi khuin trong diéu kién nhiét do 28°C.

232 Pianh gid hiéu lrc cia vi khudn noi sinh
doi khang nam Fusarium oxysporum

Cac mau vi khuin sau khi phan lap duoc ciy
chinh giita dia hop 1ong c6 chita moi truong PDA
déng thoi cdy ndm F. oxysporum gay bénh hai ré
Tam that vao sat mép hop 1éng tao thanh tam giac
sau d6 d€ trong ta dinh on & nhiet do 28°C sau 72 gio
danh gia hiéu luc khang nidm bénh, thoi gian theo
doi thi nghiém trong vong 15 ngay. Puong kinh vong
khang ndm duoc tinh bing cong thic sau:

V (mm) =D (mm) -d (mm)

Trong do: D la duong kinh trung binh vong
khang nidm su phat trién ctia n4m bao quanh khuin
lac tinh theo 2 chiéu vuong goc; d 1a duong kinh
trung binh tinh theo 2 chiéu vuéng géc ctia khuin
lac.

Can ct vao tri s6 V, xac dinh dwoc ching vi
khuén c6 hiéu luc khang ndm Fusarium oxysporum.

Hiéu luc khang niam bénh ctia cac ching vi
khuén noi sinh phan thanh 5 cdp theo phuong phap
ctia Pham Quang Thu va Nguyén Thi Thuy Nga,
2007) cu thé nhu sau:

Hiéu luc khang rit manh (++++): DPuong kinh
vong khang V> 20 mm.

Hiéu luc khang manh (++): Puong kinh vong
khang 10 mm <V < 20 mm.

Hiéu luc khang trung binh (++): Puong kinh
vong khang 5 mm <V < 10 mm.

Hiéeu lyc khang yéu (+): Puong kinh vong khang
1 mm <V <5 mm.

Khong co hiéu luc (): Puong kinh vong khang V
<1mm.

2.3.3. Dinh danh vi khuan noi sinh c¢é hoat tinh
doi khdng voi nam gdy bénh cao

binh danh vi khuin bing sinh hoc phan tix: Tir
cac chiing vi khuin duoc nudi cdy trén moi truong
PDA, tién hanh tach ADN theo cac budc sau:

Téch chiét ADN: Sinh khéi duogc chia nhé va dua
vao ong eppendorf 1,5 ml da bd sung 500 pl 2 x SSC.
Lic déu va a & 99°C trong 10 phut. Ly tam 13.000
vong/phut trong 2 phat. Hat bé phan dich va tién
hanh rira t€ bao 1 lan bang nuoc cit vo trung. Them
khoang 100 pl hat thuay tinh c6 duwong kinh 0,2 - 0,5
mm  (Roth, Dwc), 100 ul dung dich
phenol/chloroform (ti le 1: 1) va 100 pl nu6e cat vo
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trung. Lic & 1.400 vong/phut trong 10 phut trén may
Thermocomfort (Eppendorf, Pttc) sau d6 ly tam
13.000 vong/phut trong 10 phut. Liy phan dich trong
phia trén c6 chita ADN lam Kkhuon cho phan tng
PCR. ADN sau khi tach chiét duoc gitr & - 20°C.

Phan loai sinh vét bang gidi trinh ti: Phan doan
rADN cda vi khuidn duwoc khuéch dai trén thiét bi
C1000 Touch™ Thermal Cycler (Bio-Rad, My) véi
chuong trinh nhiét duoc thiét 1ap véi pha bién tinh &
94°C trong 3 phut ké tiép 1a 30 chu ky nhiet (94°C
trong 40 giay, 52°C trong 40 giay va 72°C trong 2
phut). Qua trinh khuéch dai duoc hoan tat & 72°C
trong 10 phuat va sau d6 san phdm PCR duoc bao
quan ¢ 10°C.

Sén phdm PCR sau khi khuéch dai duoc phan
tich trinh tur tai hang 1st BASE (Malaysia). Cac chubi
ADN duoc so sanh voi co so dit lieu cia GenBank
thong qua giao dién tim kiém BLAST nucleotide-
nucleotide dat tai National Center for Biotechnology
Information, Bethesda, My: http://www.ncbi.nlm.
nih.gov hoac http://www. ezbiocloud.net/.

Moi st dung trong phan loai: 16s27F trinh tu
(5>3): 5 TCCGTAGGTGAACCTGCGG 33
16s1492R: 5 TCCTCCGCTTATTGATATGC 3.

Xay dung cdy phat sinh ching loai: Xay dung cay
chung loai phat sinh: trinh tw ADN ribosome 16s ctia
chiing nghién ctru va nhing trinh tu twong dong véi
ching dugc chuyén tai vé sau d6 xi ly bing phan
mém BioEdit. Sau d6 cong cu Muscle trong chuong
trinh MEGA 7 duoc st dung dé so sanh sap xép cac
trinh ty. Cay phat sinh ching loai duoc xay dung dua
trén su bién déi vé khoang cach sai khac trinh tu
theo Kimura (1980), st dung phuwong phap
neighbour - joining (Saitou va Nei, 1987) trong
MEGA. Chuong trinh phan tich duwoc thyc hién tir
1.000 dit lieu 14y ngau nhién. Thanh chén trong cay
phan loai thé hién % su khac biét gitta cac trinh tu
phan tich.

3. KET QUA NGHIEN CUU

3.1. Phan lap vi khu4n noi sinh trong cdy Tam
that

Tt 24 mau (14, than, ré) Tam that thu tai huyén
Muong Khuong va huyén Si Ma Cai ctia tinh Lao Cai
da phan lap duoc 27 ching vi khudn noi sinh két
qua duoc trinh bay & bang 1.

Bang 1. Sé lugng vi khudn ndi sinh tir cAc bd phan cay Tam that

TT Bo phan cua cay Dia diém So chiing Ky hiéu vi khudn ndi sinh
1 L4 Tam that Huyén 3 PP1, PP2, PP3.
2 | Than Tam that Muong 5 PP7, PP8, PP9, PP10, PP11.
3 | Ré (ct) cay Tam that Khuong 5 PP16, PP17, PP18, PP19, PP20.
4 | LaTam that Huyeén Si 3 PP4, PP5, PP6.
5 | Than Tam that Ma Cai 4 PP12, PP13, PP14 PP15.
6 Ré (ct1) cay Tam that 7 PP21, PP22, PP23, PP24, PP25, PP26, PP27.
Téng 27

Bang 1 cho thdy tdng s6 luong cac ching vi
khuén noi sinh phan 1ap duoc tir cac bo phan ctia cay
Tam that & Lao Cai (27 chiing). L4 cay Tam that phan
lap duogc 6 chiing vi khu4n néi sinh (méi khu vic phan
lap duoc 3 ching) chiém 22,22%. Phan than phan lap
duoc téng s6 9 ching vi khun noi sinh chiém 33,33%
(cic mAu Tam that thu tai huyén Muong Khuong
phan 1ap duoc 5 ching, cac mau Tam that thu tai
huyen Si Ma Cai phan 1ap duoc 4 ching). Ré (c1) cay
Tam that phan 1ap duoc s6 liwong nhiéu nhat 12 chiing
vi khudn noi sinh chiém 44,45% trong d6 mau Tam
that thu tai huyén Si Ma Cai phan 1ap duoc 5 chiing va
mau Tam that thu tai huyén Muong Khuong phan lap
duoc 7 chiing.
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3.2. banh gi4 hiéu lyc cta vi khuin néi sinh d6i
khang ndm Fusarium oxysporum

T 27 ching vi khu4n noi sinh (VKNS) phan lap
duoc tién hanh thit hieu luc khang ndm Fusarium
oxysporum. Két qua thir nghieém hiéu lyc khang ndm
gay bénh duoc trinh bay & bang 2.

Bing 2 cho thdy hiéu lyc khang nim ZF
oxysporum cta cac chiing vi khudn noéi sinh phan lap
duoc 1a ¢6 sy khac nhau 1o rét vé mat thong ke (F pr
< 0,001). Trong s6 27 chiing c6 22 chiing vi khu4n noi
sinh c6 kha nang khang nim F. oxysporum, 5 chiing
khong c6 kha niang khang. La cay Tam that phan l1ap
duoc 6 ching vi khu4n néi sinh, trong d6 ca 6 ching
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déu co hiéu luc khang nam gay bénh. Than cay
Tam that phan 1ap duoc 9 ching vi khu4n noi sinh
c6 7 ching cé hiéu lyc khang nidm va 2 ching
khong c6 hiéu luc (PP13, PP14). Ré (c)) cay Tam

that phan 1ap duoc 12 ching VKNS, trong d6 c6 9
chiing c6 hiéu luc khang nidm va 3 ching VKNS
khéng co hiéu luc (PP24, PP25, PP26).

Bang 2. Hiéu luc ctia vi khuén néi sinh kh4ng ndm Fusarium oxysporum

Duong kinh Kha ning
T Bo phan ctia Sé Chﬁn{g vi vong khang khéng Hiéu lyc
cay luwong khuan nam nam gay khang
(mm) bénh

1 PP1 11,2 + Manh

2 PP2 10,4" ++ Trung binh

3 L4 7 PP3 9,3¢ ++ Trung binh

4 PP4 13,6' - Manh

5 PP5 11,5 4+ Manh

6 PP6 14,7™ +++ Manh

7 PP7 12,3k - Manh

8 PP8 17,64 R Manh

9 PP9 13,5 - Manh

10 PP10 14,6™ +++ Manh

11 hin o PP11 15,28 ot Manh

12 PP12 9,8¢ ++ Trung binh
13 PP13 0? - Khéng hiéu luc
14 PP14 0? - Khong hiéu luc
15 PP15 19,5° +++ Manh

16 PP16 21,2 FHH Rat manh

17 PP17 16,5° +H Manh

18 PP18 20,7° FHH Rat manh

19 PP19 4,5 + Yéu

20 PP20 8,9¢ ++ Trung binh
21 PP21 8,5¢ ++ Trung binh
22 Ré (ct) 12 PP22 9,5 ++ Trung binh
23 PP23 20,8° F+ R4t manh
24 PP24 0? - Khong hiéu luc
25 PP25 02 - Khéng hiéu luc
26 PP26 02 - Khéng hiéu luc
27 PP27 17,3 ot Manh

Lsd 0,1371
F pr <0,001

Nhu vay tir két qua thi hiéu lyc cac ching
VKNS voi ndm (F. oxysporum) giy bénh hai ré cay
Tam that da chon duoc 3 ching c6 hiéu luc khang
nam rat manh (PP16; PS18; PP23) cac ching nay
déu c6 duong kinh vong khang ndm 16n hon 20 mm.

12 chting c6 hiéu luc khang ndm manh; 6 ching cé
hiéu luc khang ndm trung binh; 1 ching c6 hiéu luc
khang ndm yéu va 4 ching khong c6 hiéu luc khang
nam F. oxysporum.
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Hinh 1. Ching PP16 ddi
khang véi ndm F.
oxysporum

3.3. Két qua dinh danh vi khudn noi sinh c6 hoat
tinh d6i khang v6i ndm gay bénh cao

Hinh 2. Ching PP18 d6i
khang véi ndm F.
oxysporum

AB029708.1 Bacillus viefnamensis
9411 AF483625.1 Baoillus aquaemaris
AF483824.1 Bacillus manieflavi
AYBB7405.1 Bacillus seohaeanensiz
AB598736.2 Bacillus subtilis
PP16

FN@05288.1 Bacillus gottheilii

AJ250318.1 Bacillus shackdefonii
AF547200.1 Bacillus seidicols

JF824810.1 Bacillus timonensis

AB109209.1 Bacillus asahii

JQ435670.1 Bacillus methanolicus
AB245377.1 Bacillus

AJ542509.1 Bacillue vireti
991J542512.1 Bacillus novalis
AJ781020.2 Bacillus herbersteinensic

1007 AJ410620.1 Bacillus luciferensis
L. DQ374637.1 Bacillus acidiceler
AB048105.1 Bacillus funiculus
X76437.1 Bacillus mcohnii
AY887408.1 Bacillus koreensis
i JJMHO01000057.1 Bacillus megaterium
T00|| EF 1142132 Bacillus aryabhattai
8 PP18
PP23

AB271756.1 ibacillus brevie

0.01

Hinh 5. Vi tri phan loai ctia chiing PP16, PP18, PP23
voi cac lodi c6 quan hé ho hang gan véi cac loai
thudc chi Bacillus

Cay phan loai duoc xay dung dua trén trinh tu
ADN ribosome 16s cta chung PP16 (Bacillus
subtilis); PP18, PP23 (Bacillus aryabhattal) va nhimg
loai da biét thuoc chi Bacillus bang viéc st dung
phan mém MEGA7 theo phuong phap Kimura 2-
parameter. Viéc so sanh duoc thuc hién theo 1.000
lan thuc hién ngiu nhién. Brevibacillus brevis duoc

Hinh 3. Ching PP23 d6i

Hinh 4. Ching PP25
(khong c6 kha d6i khang
v6i ndm F. oxysporum
stt dung nhuw nhém ngoai. Thanh chén twong ting 1%

su khac biét.

khéang v6i nam F.
oxysporum

3.4. Thao luan

Theo Cho et al (2007) da phan lap duoc 63
ching vi khudn noi sinh tir than ct sam P, ginseng 5
nam tudi. Trong cac ching phan lap co 3 ching
thuoc chi Arthrobacter, 3 chiing thudc chi Serratia va
cac ching thuoc chi Baccilus chiém da s6. Cac
nghién ctu trudce day ciing da phan 1ap vi khudn noi
sinh & loai sam Panax ginseng (Han Quéc) duoc 51
ching vi khuén noi sinh, trong dé cé t6i 21 ching
thuoc chi Baccilus (Vendan ef aZ, 2010). Vi sinh vat
ndi sinh da va dang dugc quan tAm nghién cttu nhiéu
do nhitng twong tac hitu ich déi voi su sinh truéng
ctia thuc vat. Mot s6 tac dong c6 loi cta vi sinh vat
ndi sinh c6 thé liet ke nhu: gitip ting cuong kha nang
trao dd6i chat, kich thich sinh truéng, mién dich cho
cay chiil bang cach chuyén héa hoac téng hop cac
san phdm trao déi chat (Shahzad et al, 2017). Theo
nghién ctru cta Rufin ef al, 2020 da phan lap vi sinh
vat noi sinh tir hat, 14, than & 2 loai Tam that Panax
ginseng Meyer va Panax notoginseng (Burkill) F. H.
Chen. Két qua phan 1ap duoc 347 ching vi khudn va
21 ching nim, trong do c6 cac chiing phan lap tir ré
(ct)) chiém s6 luong nhiéu nhat 19 chi trong téng so
42 chi phan lap duogc con cac chi khac duoc phén lap
tir 14, than, hat, hoa. Nghién cttu da chon duoc mot so
ching vi khudn noi sinh Baccilus sp. c¢6 kha ning
kiém soat sinh hoc chéng chiu cac bénh gay bénh
théi ré Tam that nhu: F. oxysporum, Ralstonia sp.,
Pythium sp., Rhizoctonia solani Mot s6 nghién ctru
vé vi khuén ndi sinh Bacillus subtilis BAO2 c6 tiém
nang phong trit bénh ndm cay tréng. Bacillus
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subtilis duoc biét dén nhu mot tac nhan kiém soat
sinh hoc c6 hiéu qua cao ddi voi nhiéu loai ndm va vi
khu4n gay bénh trén cay trong (Nguyén Ly Nhon va
Nguyén Nhu Nhat, 2013); B. megaterium da duoc
cong nhan 12 mét endophyte va 1a mot tac nhan tiém
nang cho viéc kiém soat sinh hoc cac bénh thuc vat.
Kha nang c6 dinh dam ciing da duoc ching minh &
mot so6 chiung B. megaterium (De Vos, P et al, 2009).
B. megaterium ST2-9 con duoc nhéc t6i voi kha nang
chiu man va cé chiic nang kich thich sinh truéng cay
trong nho téng hop hormone thuc vat Indole-3-Acetic
Acid (IAA) (Nguyén Khoi Nghia va Nguyén Thi Kiéu
Oanh, 2017). Ca chung Bacillus subtilis da duoc cac
nha khoa hoc nghién cttu dé tmg dung san xuat ché
phdm sinh hoc truéoc d6. Cu thé 1a ché pham sinh
hoc Biochie bao gém mot s6 ching thuoc chi
Bacillus (Bacillus subtilis, Bacillus megaterium,...).
Vi khuén Bacillus aryabhattai 1a loai c6 mic do an
toan sinh hoc cao dung dé san xuit cac ché phim
sinh hoc (Huynh Vin Tién va cong su, 2015). Day 1a
mot ching linh hoat v6i da tac dung c6 tiém nang lon
tng dung cho néng nghiép va cong nghé sinh hoc
(Francisco et al, 2020). Nhu vay 2 loai vi khuin noi
sinh Bacillus subtilis va Bacillus aryabhattai c6 mirc
do an toan sinh hoc cao dugc nghién ctru va tng
dung rat nhiéu trong cac linh vuc khac nhau dac biét
trong linh vuc nong nghiép va duoc liéu.

4. KET LUAN

Phan lap vi khuin noi sinh tit 14, than, ré cay
(ctt) cay Tam that & Lao Cai da phan lap duoc téng
s6 27 ching vi khuin noi sinh. Trong do phan lap
duoc 6 ching VKNS tir 14 cay Tam that chiém
22,22%, 9 ching tir than cay chiém 33,33% va so
luong VKNS phan 14p dugc nhiéu nhat 1a tir bo phan
ré (ct) ctia Tam that véi so luong 12 chiing chiém
44,45%.

Trong s6 27 ching VKNS khac nhau phan lap
duoc tir cac bo phan ctia cay Tam that c6 22 ching
VKNS c6 kha nang d6i khang v6i ndim F. oxysporum
gay bénh cay Tam that. Trong dé c6 3 ching VKNS
(PP16; PP18; PP23) c6 hiéu luc khang nim rat manh
(duong kinh vong khang nam lan luot 1a: 21,2; 20,7; 20,8
mm); 12 chiing c6 hiéu luc khang manh; 6 ching cé
hiéu lyc khang ndm trung binh; 1 chiing c6 hiéu luc
khang nam yéu va 4 ching khong c6 hiéu luc khang
niam F. oxysporum.

Phan tich di truyén phan tr dua trén trinh tu 16S
rARN da xac dinh dwoc ching PP16 1a Bacillus

subtilis va 2 ching PP18, PP23 thudc Bacillus
aryabhattai,
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ISOLATING AND SCREENING BACTERIAL ENDOPHYTES FOR RESISTANCE TO Fusarium oxysporum
CAUSING ROOT -ROT DISEASE IN Panax pseudoginseng Wall

Vu Van Dinh!
Vietnamese Academy of Forest Sciences
Email: vudinhfsiv@gmail.com

Summary
Panax pseudoginseng Wall is a non-timber forest product with high economic value, the fungus Fusarium
oxysporum causing root rot disease is the main obstacle to its widespread development. Current chemical
measures to prevent diseases of Panax pseudoginseng Wall is often unhygienic and detrimental to the
ecological environment. Research on Bacterial Endophytes in P, pseudoginseng that have the ability to
antagonize the fungus F. oxysporum causing root rot disease. Intensive study on this type of bacteria would
helps to elucidate their role in the biological control of plant pathogens. The number of Bacterial
Endophytes strains isolated from plant parts varies. 22 out of twenty-seven (27) strains of Bacterial
Endophytes isolated from leaves, stems, and roots of Panax pseudoginseng Wall were effective against F.
oxysporum and among these 22 strains, 3 strains (PP16; PP18; PP23) prove to have the strongest antifungal
effect, with the diameter of the antifungal ring is 21.2; 20.7; 20.8 mm, respectively. Molecular genetic
analysis based on 16S rRNA sequence showed the following result: strain PP16 is Bacillus subtilis, 2 strains

of PP1811; PP23 are Bacillus aryabhattai.

Keywords: Panax pseudoginseng Wall, fusarium oxysporum, bacterial endophyftes, root-rot disease.
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