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TUYEN CHQN CHUNG NAM DOI KHANG VGI NAM Phytophthora capsici
GAY BENH CHET NHANH HO TIEU
Lé Thi Thanh Thay"’, Nguyén Phuong Nhué?, Nguyén Hong Tuyén®, Nguyén Thi Bich Ngoc?,
Hoa Thi Minh T&? Lé Nhu Kiéu', Nguyén Thi Thu Hing', Nguyén Minh Hung', D6 Duy Phai'

TOM TAT

San xudt ho tiéu hién nay & Viét Nam dang phai d6i mat véi nhiéu bénh hai, trong d6 bénh chét nhanh ho
tiéu la bénh hai cuc ky nguy hiém va phd bién & tat ca cac vung trong tiéu trong ca nudc. Nghién ctiu da tuyén
chon dugc 2 chiing ndm c6 kha nang do6i khang manh véi ndm Phytophthora capsici gay bénh chét nhanh &
cay ho tiéu voi dudng kinh vong tic ché 22 mm va 19 mm. Hai ching nay dugc dinh danh la Trichoderma
harzianum GL3-Tri va Trichoderma harzianum HB2-Tri va dugc xac dinh 1a an toan sinh hoc cip do 1.
S bd danh gia hiéu qua phong trii ndm Phytophthora capsici gdy bénh chét nhanh & ciy ho tiéu trong diéu
kién nha ludi cho théy, sau 90 ngay dugc xt ly v6i 2 chung ndm & noéng d6 107 CFU/mL céy ho tiéu co ti 1é
bénh (TLB) la 46,67 va 53,33%; Chi s6 bénh (CSB) = 9,33 va 12%, trong khi d6 d6i chiing khong xt ly, bénh
tang nhanh (TLB = 73,33%, CSB = 26,67%). Hiéu qua phong trii bénh chét nhanh hoé tiéu cua chung nim
T. harzianum GL3-Tri sau xti ly 90 ngay 6 néng d6 10’ CFU/mL 1a cao nhat, dat 70,8% cung mtic véi xti Iy ché
phdm PhytoM (70%). Két qua thti nghiém 1a co s khoa hoc cho nghién ctiu ting dung 2 chiing ndm nay trong

tao ché phdm vi sinh dé€ kiém sodt an toan, hiéu qua bénh chét nhanh céy ho tiéu.

Tu khéa: Cay ho tiéu, ndm Phytophthora capsici, nam d6i khang, bénh chét nhanh ho tiéu

I. DAT VAN DE

Bénh chét nhanh ho tiéu la bénh hai cuc ky
nguy hiém, giy hai ngay cang phé bién & tat ca
cac vung trong tiéu trong ca nudc. Két qua nghién
cliu tai cac vung trong ho tiéu ctia Viét Nam cho
biét nguyén nhén giy bénh chét nhanh la do
ndm Phytophthora capsici (Ngd Vinh Vién va cs.,
2007; Pham Ngoc Dung, 2011). Ndm bénh tan
cong va gay hai tat ca cac bo phan cta cay tiéu
nhu 14, chum qua, thén, ré nhung phé bién nhét la
& phén than ngdm tiép gidp v6i mat dat. Khi bénh
tdn cong vao ré va than ngam sé lam cay tiéu chét
doét ngot rat nhanh nén 14 van con nhiéu trén céy,
chua kip rung. Trong nhiing nam gan day, tai Viét
Nam da c6 mot s6 cong trinh nghién ctu thanh
cong trong st dung ndm do6i khang Trichoderma
dé€ phong trit mét s6 bénh hai cay trong nhu: ché
phdm Trichoderma ctia Trudng Pai hoc Can Tho,
ché phdm Trichoderma st dung trén cay rau cta
Trudng Pai hoc Nong Lam TP. HCM, ché phdm sinh
hoc da chtic nang SH-BV 1, Phyto-M, Phyto-PP1 ctia

Vién Bao vé thuc vat ting dung trong phong tru
bénh chét nhanh ho tiéu, cao su, ca cao, cay co
mui do ndm Phytophthora spp. Theo tac gia Pham
Ngoc Dung va cdng su (2008), ndim Trichoderma
hazianum c6 kha nang tic ché cao doi véi su phat
trién cua sgi ndm Phytophthora tropicalis trén
moi trudng bang phuong phap ciy do6i xing, soi
ndm Phytophthora bi tiéu diét sau 3 ngay nudi cdy.
Theo Nguyén Minh Chau (2009), sti dung nim
Trichoderma trén v6i phan hitu co bén vao dat,
tudi nude gitt 4m dé phong trit mot s6 bénh thoi
ré, vang l4, nit gbc... cho vuon ciy an qua kha
tot.

Vi vay, nghién ctiu nay dugc thuc hién véi muc
tiéu tuyén chon dugc chiing ndm Trichoderma c6
kha nang do6i khang ndm Phytophthora capsici gay
bénh chét nhanh & ciy hé tiéu nham tGng dung
trong san xuét ché phdm vi sinh phuc vu canh tac
ho tiéu bén viing.

! Vién Th nhudng Nong hoa (SFRI)

2Vién Cong nghé sinh hoc (IBT), Vién Han lam Khoa hoc va Coéng nghé Viét Nam (VAST)

3 Vién Bao vé thuc vat (PPRI)
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II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu

Muoi lam (15) chung vi ndm thu¢c chi
Trichoderma c6é kha nang do6i khang, tic ché nam
Phytophthora capsici gay bénh chét nhanh & cay ho
tiéu dugc phan lap tii dat trong ho tiéu tai Dak Lak,
Gia Lai, Dong Nai va Binh Phuéc (két qua nghién
ctiu ctua nhiém vu Quy gen Ma s6: NVQG-2019/
DT.01). Ndm Phytophthora capsici HT va ché phdm
Phyto-M, chtia cac chung vi sinh vat doi khang
nam gay bénh céy trong, do Vién Bao v¢é Thuc vat
cung cdp; giong ho tiéu Vinh Linh 1 tudi.

2.2. Phuong phap nghién ctiu

- Xdc dinh hoat tinh déi khdng ndm gdy bénh
chét nhanh & cdy ho tiéu Phytophthora capsici HT
dua trén viéc xac dinh kich thuéc vong vo khuén
(vong tron trong sudt bao quanh 16 thach chia dich
vi sinh vat doi khang) (theo TCVN 8566-2010).

- Téch chiét ADN va gidi trinh ty rADN vung ITS:
soi ndm dugc nuodi cdy trén moi truong khoai tay
dich thé, thu sinh khdi sgi (1) Cho sinh khéi ndim
thu dugc vao nghién trong nito 1ong (hén dich).
(2) Chuyén hén dich sang 6ng sach vo trung va bo
sung 500 uL Lyzozyme (20 mg/mL), mix déu. (3) U
¢ 37°C trong 30 phut. (4) BS sung 20 pL SDS 10%
va 20 uL protease K. U & 55°C trong 30 phiit. (5)
Thém 1 lan thé tich Phenol: Chloroform: Isoamyl
alcohol (25: 24 : 1). Ly tam 10.000 rpm/10 phut,
hat pha trén. (6) Thém 1 1an thé tich c6n 95%. Gii
6 -20°C trong 1 gid. (7) Ly tam 10.000 rpm trong
10 phut thu cén sinh khoi. Rua lai 2 1an v6i con 75%
(ly tam 5.000 rpm trong 5 phut). D€ can kho r6i hoa
lai trong 50 + 100 uL TE buffer. (8) B6 sung 20 uL
ARNase (20 pg/mL). U 6 37°C trong 1 gio. (9) Lap
lai cac budc (5, 6,7). (10) San phdm DNA dugc lam
kho trong khong khi va hoa lai trong 50 pL 1xTris-
EDTA. Phan ting PCR dugc thuc hién v6i master
mix cta hang Thermo Fisher, ADN ctia chung vi
ndm va cap moi ITS1/ITS4 véi trinh ty nhu sau:
ITS1:5-TCCGTAGGTGAACCTGCGG-3, ITS4:
5-TCCTCCGCTTATTGATATGC-3’ Thanh phan
cac chat cho phan tng PCR (50 pL): Master mix
(2X) 25 uL, ITS1 primer (10 uM) 1 pL, ITS4 primer
(10 uM) 1 pL, ADN khuén 3 pL, Nudc khi ion
20 pL. Trinh tu gen ITS rADN dugc phan tich tu
dong bing mdy doc trinh tu gen PRISM@3700
Genetic Analyzer (Thermo Fisher Scientific, Hoa
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Ky), phan tich bang phin mém BioEdit, so sanh
v6i dit liéu trén NCBI bang chuong trinh BLAST.
Cay phat sinh chting loai dugc xay dung bang phan
mém MEGAX (Bahuguna et al., 2020).

- Khd ndng sinh Siderophore: xac dinh theo
phuong phép ctia Adriane va cong su (1999). Dya
trén co ché lam bién d6i mau xanh cta blue dye
- chrome azurol sulphonate (CAS) thanh mau
vang cam cta phtc hgp Fe-siderophore dé xac
dinh nhiting chting vi khudn c6 kha nang sinh
siderophore.

- Khd ndng phan gidi chitin: sinh khoi cac chliing
vi sinh vét sau khi nuéi lic trong binh tam giac
48 gi6 dugc li tAm ling gan bo phén cin lang va
nho 0,1 mL vao 16 thach da dugc chuin bi sin trén
cac dia Petri chtia méi truong dac cé chitin. Luu
giti dia thach trong ta 4m, sau 24h ldy ra va dung
dung dich lugon trang bé mat. Hoat tinh sinh hoc
phén giai chitin dugc xdc dinh bang kich thudc
vong phan gidi (vong tron trong sudt bao quanh
16 thach), bang hiéu s6 gitia dudng kinh vong tron
trong sudt (D) va dudng kinh 16 thach (d).

- 8o bg danh gid hiéu qud phong trii bénh chét
nhanh ho tiéu trong diéu kién nha lugi: trong cay
giong ho tiéu Vinh Linh 1 tudi trong nha ludi,
Vién Bao vé thuc vat. Tién hanh lay nhiém nhéan
tao 100 mL dich bao ti ndm Phytophthora capsici HT
v6i mét do 10® bao ti/mL vao chau dat trong ho
tiéu (7 kg) sau khi sat thuong ré. it da dugc khu
trung. Thi nghiém gém 6 cong thtic, phun sau khi
lay bénh nhan tao 7 ngay, ting v6i 2 chling ndm
Trichoderma (mbi chung 2 cong thuc, phun 200
mL/cay dung dich ndm Trichoderma & cac nong
do 10° CFU/mL va 10” CFU/mL), va 2 cong thtic
doi chiing gobm khong dung bién phap phong tru
chi phun nuéc 1a; phun 200 mL/cay dung dich ché
phidm Phyto M (ndéng d¢ 10’ CFU/mL), mdi cong
thiic 3 ldn nhac, moéi 14n nhéic 3 chau. Panh gia
mutc d6 bénh (Ti Ié bénh - TLB%, Chi s6 bénh -
CSB%) sau 30, 60 va 90 ngay va hiéu qua phong trt
(%) sau 90 ngay. Phan cdp bénh theo thang 5 cip
(TCVN 12561:2022).

Trong do: nl: s6 nhdanh bi bénh & cdp 1; n2: s6
nhdnh bi bénh 6 cdp 2; n3: s6 nhdnh bi bénh & cdp
3; n4: s6 nhdnh bi bénh 6 cdp 4; n5: s6 nhdnh bi
bénh & cdp 5; N: Tong s6 nhdnh diéu tra.

Tinh hiéu qua phong tru:
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HQPT (%): hiéu qua phong trii so v6i doi chiing;
CT: TLB% hodc CSB% & cong thiic xt Iy ndm; DC:
TLB% hoac CSB% & cong thiic doi chiing.

- Xt ly s6 liéu: Cac s6 liéu thu thap dugc phan
tich sai khac gitta cac nghiém thtic, xti Iy bang phan
mém Microsoft Office Excel 2007.

2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién nam 2020 - 2021 tai
Vién ThS nhudng Nong hoa, Vién Béo vé thuc vat
va Vién Cong nghé sinh hoc.
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III. KET QUA VA THAO LUAN
3.1. Tuyén chon chung nim d6i khang nim gay
bénh chét nhanh cay ho tiéu

15 chung ndm dugc danh gia so by kha nang
doi khang véi ndm gay bénh chét nhanh & ciy ho
tiéu Phytophthora capsici HT (Hinh 1), két qua cho
thay 2 chting ndm HB2-Tri va GL3-Tri ¢6 hoat tinh
déi khang manh nhét véi duong kinh vong tic ché
dat 22 mm va 19 mm (Hinh 2).
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Hinh 1. Kha nang d6i khang nam Phytophthora capsici HT ctia 15 chling ndm nghién ctiu
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Hinh 2. Kha nang d6i khang ndm Phytophthora capsici HT cta chung ndm HB2-Tri (1) va GL3-Tri (2);
a: chting GL3-Tri; b: ching ndm Phytophthora capsici HT

3.2. Dinh danh 2 chung nim tuyén chon

Cac chung ndm HB2-Tri, GL3-Tri dugc nudi
cdy trén moi trudng PDA & nhiét do 25 + 2°C,
quan sat hinh thai nhén th4y: Luc d4u tan nim
c6 mau tring, diy va x0p, sau 2 ngay nudi ciy,
tan ndm chuyén dan sang mau xanh, hinh thanh
nhiéu canh bao tt phén sinh, sau 4 - 5 ngay nuo6i

cdy, duong kinh tan ndm dat 9,0 cm va chuyén mau
xanh ddm hoan toan; thé binh c6 dang hinh try,
moc déi xting va thanh chum 2 - 3 thé binh trén
dau canh bao tt phan sinh. Bao tt phan sinh cta
ndm c6 dang hinh ciu hodc hinh tring, bé mat
nhan, kich thudc bao ti trung binh 2,9 - 3,1 x 2,3
- 3,3 um. Dya vao xac dinh hinh thai so bo so sanh
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v6i khéa phén loai vi ndm cua Bui Xuan Dong
(1986), c6 thé nhan dinh ca 2 chung HB2-Tri va
GL3-Tri thudc chi ndm Trichoderma. Véi cac dic
diém phat trién nhanh va hinh thanh s6 lugng bao
tt phén sinh 16n, ndm Trichoderma dugc ting dung
dé€ phong trtt nhiéu ndm gay bénh cay trong quan
trong cé nguodn goc trong dat.

Tuy nhién, chi Trichoderma c6 rat nhiéu loai va
dudi loai, do vay d€ phén loai chinh xac hai chiing
vi ndm GL3-Tri va HB2-Tri, ngoai phuong phap
phan loai truyén théng, phuong phap giai trinh ty
gen vung ITS dugc két hgp d€ phén loai dén loai.
Trinh ty gen ITS rDNA cta 2 ching GL3-Tri va
HB2-Tri ¢6 kich thudc khoang 500 bp (Hinh 3).
Két qua giai trinh tu doan gene ITS rDNA ctia 2
chung GL3-Tri va HB2-Tri dugc phén tich bang
phan mém BLAST trén NCBIL Két qua chi ra
chung HB2-Tri c6 d6 tuong dong cao (100%) so
v6i loai Trichoderma harzianum trén GeneBank

0.0020

0.0057

(v6i accession number LC767279.1). Chung
GL3-Tri c6 do tuong dong cao (100%) so véi loai
Trichoderma harzianum trén GeneBank (mad s6
accession number ON407090.1). Tt két qua dinh
danh béng phuong phap truyén théng két hop véi
cay phat sinh loai da dinh danh dugc 2 chung GL3-
Tri va HB2-Tri thudc loai Trichoderma harzianum
va dat tén chung la Trichoderma harzianum GL3-
Tri va Trichoderma harzianum HB2-Tri (Hinh 3).

Theo danh muc vi sinh vét an toan sinh hoc, 2
chting ndm lya chon da dugc phén loai trén déu la
cac chung an toan cap do 1 (U.S. Department of
Health and Human Services, Centers for Disease
Control and Prevention, and National Institutes of
Health, 2009), c6 thé dung cho nghién ctiu san xuat
ché phidm vi sinh vé4t phong trit bénh chét nhanh
G cay ho tiéu.

_@ LC793725.1 Trichoderma harziamm HT2
0.0030 — ON407089.1 Trichoderma herzianuan strain TSMICH?

ON407000.1 Trichoderma herzianum TRMICH

0.1004

A GI3-Tri
IN899831 1 Trichoderma harzianum MarinoFeaw

0.1408

LC793724.1 Trichoderma harziamm HT!

om A BT

0.2538

I— LC767279.1 Trichoderma harziamm BDS?2

Hinh 3. a) Két qua dién di san phdm PCR ctia 2 chung ndm trén gel agaroza 1%. Giéng 1: GL3-Tri, giéng 2:
Chung HB2-Tri, giéng 3: thang ADN chuén (Marker Biolabs (0,1 - 10 kb); b) Céy phat sinh chting loai cua
2 chung GL3-Tri va HB2-Tri dugc suy ra tti viéc so sanh trinh tu ITS

3.3. Kha nang phan giai chitin va siderophore
cua 2 chung ndm Trichoderma harzianum HB2-
Tri va GL3-Tri

Hai ching ndm Trichoderma harzianum HB2-Tri

va GL3-Tri tiép tuc dugc nghién ctiu, danh gia
cac hoat tinh sinh hoc (phan giai chitin va sinh
Siderophore) dé lam co s& cho viéc nghién ctiu tao
ché phdm vi sinh phong chong bénh cay trong.

Bang 1. Danh gid hoat tinh sinh hoc ctia 2 chiing ndm T. harzianum HB2-Tri va GL3-Tri

;. . Muic hoat tinh
TT | Hoat tinh sinh hoc Pon vi do HB2-Tri GL3-Tri
1 | Phan giai chitin Duong kinh vong phan giai (D-d, mm) 10+0,28 12+0,15
2 | Sinh Siderophore + +

Chui thich: +: C6 hoat tinh.

Két qua bang 1 cho thay, 2 ching ndm T.
harzianum HB2-Tri va GL3-Tri déu c6é kha nang
sinh siderophore va phan giai chitin. Puong kinh
vong phan giai chitin cia chung ndm HB2-Tri dat
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10 mm va GL3-Tri la 12 mm, day la ddc tinh rat tot
dé st dung cac chung ndm nay cho tao ché phim
vi sinh do6i khang bénh cay ho tiéu.
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3.4. So by danh gia hiéu qua phong trii bénh chét
nhanh ho tiéu do nim Phytophthora capsici cia
2 chung ndm tuyén chon trong diéu kién nha luéi

Dé danh gid budc dau tic dung cua 2 chung
ndm tuyén chon Trichoderma harzianum GL3-Tri
va Trichoderma harzianum HB2-Tri trong ki€ém
soat bénh chét nhanh & cay ho tiéu do nim

Phytophthora capsici, b6 tri thi nghiém gém 6 cong
thtic trong diéu kién nha ludi tai Vién Bao v¢ thuc
vat, cac chling ndm dugc tudi (200 mL/cay) vao
gdc sau khi da nhiém ndm Phytophthora capsici HT
dugc 7 ngay. Két qua theo d6i TLB% va CSB% qua
cac lan diéu tra & bang 2 va bang 3.

Hinh 4. Thi nghiém danh gid hiéu qua phong trti bénh chét nhanh ho tiéu do ndm Phytophthora capsici
(Thi nghiém nha luéi tai Vién BVTV, ndm 2020)

Bang 2. Hiéu qua ctia 2 chiing ndm Trichoderma harzianum GL3-Tri va Trichoderma harzianum HB2-Tri
d6i vdi chi s6 bénh chét nhanh ho tiéu (nha lugi Vién BVTYV, nam 2020)

Ty 1¢ bénh (TLB%) qua cac thoi diém diéu tra | Hiéu qua
TT Cong thic Nong do SXL SXL SXL (%) SXL
TXL 30ngay | 60ngay 90 ngay | 90 ngay
1 | Déi chung 1 Nudc vo trung | 33,332 60,00a 66,67° 73,33% -
2 | Béi chimg 2 (Phyto M) | 107CFU/mL | 33,33 33,33¢ 33,33¢ 36,67¢ 50,0
3 | Chiing nim 10’CFU /mL 33,33* 53,33® 53,33" 53,33" 27,3
4 | T harzianum HB2-Tri | 10° CFU /mL 36,67° 46,67° 56,67° 66,67 17,4
5 | Chung nim 10’CFU /mL 40,00° 46,67° 46,67 46,67 47,0
6 | T harzianum GL3-Tri 10° CFU /mL 33,33? 40,00° 46,67 46,67 36,4
LSD, . 11,61 9,38 6,85 6,86
CV (%) 13,6 11,3 7,6 7,1

Ghi chii: TXL - Trude xii ly; SXL - Sau x1t 1y.

Bang 3. Hiéu qua ctia 2 chiing ndm Trichoderma harzianum GL3-Tri va Trichoderma harzianum HB2-Tri
d6i vdi chi s6 bénh chét nhanh ho tiéu (nha lugi Vién BVTYV, nam 2020)

Chi s6 bénh (CSB%) qua cac thoi diém diéu tra | Hiéu qua
TT Cong thiic Nong d¢ SXL SXL SXL (%) SXL
TXL \ \ \ A
30 ngay 60 ngay 90 ngay 90 ngay
1 | Bo6iching 1 Nudc vo trung |  6,67° 13,332 21,332 26,67* -
2 | Déi chimg 2 (Phyto M) | 10°CFU /mL | 6,67 6,67° 6,67 8,00¢ 70,0
3 | Ching ndm 10’ CFU /mL 8,00° 9,33 10,67" 12,00t 62,5
4 | T harzianum HB2-Tri | 105 CFU /mL 6,67* 10,672 13,33° 16,00° 40,0
5 | Ching ndm 10’ CFU /mL 8,00? 9,33 9,33b¢ 9,33¢ 70,8
6 | T harzianum GL3-Tri | 10°CFU /mL 5,332 6,67° 8,00°¢ 9,33¢ 56,2
LSD, 5 2,69 3,56 4,74 5,63
CV (%) 21,6 21,4 23,1 23,3

Ghi chii: TXL - trudc xii ly; SXL - sau xit 1y.
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Két qua ¢ bang 2 va bang 3 cho thay: cdc cong
thtic xti ly 2 ching ndm d6i véi bénh chét nhanh
ho tiéu tai cac thoi diém diéu tra sau xt ly déu
c6 ty 1é bénh, chi s6 bénh thdp hon so véi cong
thiic d6i chiing phun nudc 1a. Tai thoi diém diéu
tra, danh gid sau xt ly 30 ngay, cong thic xt ly
cac chung ndm & néng do 10’ CFU/mL c6 TLB
va CSB chét nhanh ho tiéu ting nhe (TLB tu 40,0
dén 53,33%; CSB tui 6,67 dén 10,67%), cong thtic
xt ly ché phdm PhytoM bénh khong tang (TLB
= 33,33%; CSB = 6,67%), trong khi d6 doi chiing
khong xti 1y cé bénh ting kha nhanh (TLB = 60,0%,
CSB = 13,33%). O thoi diém diéu tra sau xti Iy 60
ngay, cong thic xt ly 2 chung nim & néng do 107
CFU/mL c6 TLB va CSB chét nhanh tang cham
(TLB ti 40,0 dén 53,33%; CSB tui 8,0 dén 13,33%),
ché phdm xu ly PhytoM bénh ciing khong tang
(TLB = 33,33%; CSB = 6,67%), trong khi do déi
chiing khong xti ly c6 bénh ting kha nhanh (TLB
= 66,67%, CSB = 21,33%). Sau xt ly 90 ngay, cong
thiic xtt ly 2 chung ndm & néng d6 10’CFU/mL
c6 TLB va CSB hau hét khong tang (TLB tt 40,0
dén 53,33%; CSB tti 8,0 dén 13,33%); cong thiic xt
ly ché phdm PhytoM bénh van khong ting (TLB
= 33,33%; CSB = 6,67%), trong khi d6 doi chiing
khong xti Iy bénh tang nhanh (TLB = 73,33%, CSB
= 26,67%). Hiéu qua phong trii bénh chét nhanh
ho tiéu sau xt Iy 90 ngay cong thiic xti ly 2 ching
nam 6 néong do 10’ CFU/mL la cao nhat dat 70,8%
cung muc véi xt ly ché pham PhytoM (70%). Két
qua thtt nghiém c6 y nghia cho nghién ctiu tiép
theo nham tao ché phdm vi sinh tu 2 ching ndm
tuyén chon d€ kiém sodt an toan, hiéu qua bénh
chét nhanh & cay ho tiéu. Két qua nay cling tuong
tng voi két qua nghién ctiu ctia H6 Tuyén (2019)
da tuyén chon dugc 6 chiing ndm Trichoderma cé
hoat tinh tic ché ndm Phytophthora sp. cao, dudng
kinh vong tic ché dat tii 10 - 15 cm, b sung ché
phdm chua cic chung ndm Trichoderma tuyén
chon da han ché dugc 77 - 79% cay bi bénh nim
vung ré, phuc hoi dugc 39 - 43% s6 cdy bi bénh.

IV. KET LUAN

Tuyén chon dugc 2 chung ndm c6 kha nang
doi khang manh v6i ndm Phytophthora capsici
gay bénh chét nhanh & ciy ho tiéu véi dudng kinh
vong tic ché 22 mm va 19 mm. Hai chung nay dugc
dinh danh 1a Trichoderma harzianum GL3-Tri va
Trichoderma harzianum HB2-Tri va 1a cac chung
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an toan sinh hoc cép d¢ 1.

So by danh gia hiéu qua phong trti ndm
Phytophthora capsici gay bénh chét nhanh & cay ho
tiéu ¢ nha ludi, sau 90 ngay cong thiic cay dugc xu
ly 2 chiing ndm & néng d6 10’ CFU/mL c6 TLB tu
46,67 va 53,33%; CSB = 9,33 va 12%, trong khi do
doi chiing khong xt ly bénh ting nhanh (TLB =
73,33%, CSB = 26,67%).

Hiéu qua phong trii bénh chét nhanh ho tiéu
cua chung ndm T. harzianum GL3-Tri sau xt ly 90
ngay 6 nong do 10’ CFU/mL la cao nhat dat 70,8%;
tuong duong véi xti ly ché phdm PhytoM (70%).
Két qua nay la co sd khoa hoc cho nghién ctiu ting
dung 2 chung ndm nay trong tao ché phidm vi sinh
dé kiém sodt an toan, hiéu qua bénh chét nhanh
cay ho tiéu.
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Selection of fungal strains against Phytophthora capsici
causing quick wilt disease in black pepper
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Hoa Thi Minh Tu, Le Nhu Kieu, Nguyen Thi Thu Hang, Nguyen Minh Hung, Do Duy Phai
Abstract

Black pepper production in Vietnam is currently facing many harmful diseases, of which pepper quick wilt
disease is an extremely dangerous and common disease in all black pepper growing areas in the country. The
study has selected two fungal strains that have the ability to strongly resist the fungus Phytophthora capsici
causing quick wilt disease in black pepper plants with inhibition circle diameters of 22 mm and 19 mm. These
two strains were identified as Trichoderma harzianum GL3-Tri and Trichoderma harzianum HB2-Tri and
were determined to be biosafety level 1. Preliminary evaluation of the effectiveness of controlling the fungus
Phytophthora capsici causing quick wilt in black pepper plants in nethouse showed that, after 90 days, 2 fungal
strains at a concentration of 10’ CFU/mL had a cumulative effect of 46.67 and 53.33% of disease incidence;
and 9.33 and 12% of disease severity, while the control without treatment increased rapidly (DI= 73.33%, DS
=26.67%). The effectiveness of preventing rapid pepper death disease of T. harzianum GL3-Tri after 90 days of
treatment at a concentration of 10" CFU/mL was the highest, reaching 70.8%, the same level as treatment with
PhytoM preparation (70%). This result provides a scientific basis for further research and application of these
two fungal strains in creating microbial preparations to safely and effectively control pepper diseases.

Keywords: Black pepper, Phytophthora capsici, antagonistic fungi, quick wilt disease in black pepper
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