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TOM TAT

Muc tiéu ctia nghién cttu 1a danh gia hiéu qua kiém soat ctia mot s6 ching ndm 7Trichoderma spp. va
Penicillium spp. d6i voi ndm Colletotrichum sp. gay bénh than thu trén 6t. Két qua danh gia hiéu qua doi
khang cia mot s6 ching ndm 7richoderma spp. voi ching ndm Colletotrichum sp. cho thdy, chiing nim
Trichoderma TR-02 cho hiéu suat d6i khang trung binh (HSDKTB) voi ndm Collefotrichum sp. cao nhat &
céac thoi diém 2, 3, 4, 5 ngay sau khi cay nam (NSKCN) lan luot 13 37,4%; 41,7%; 61,7%; 82,6%; trung binh cac
thoi diém ghi nhan (TPGN) cao nhat 1a 55,9%. Tuy nhién, ca 3 ching ndm 7richodermaTR-01, TR-02, TR-03
thé hién khac biét khong c6 y nghia vé mat thong ké véi nhau. Panh gia hiéu qua d6i khang cta cac chiing
nam Penicillium spp. voi ching nam Collefotrichum sp. cho thdy chiing nidm Penicillium PE-01 cho
HSDKTB véi ndm Colletotrichum sp. cao nhat & cac thoi diém 2, 3, 4, 5 NSKCN lan luot 1a 64,4%; 60%; 57,4%;
57,4%; trung binh cac TDGN cao nhit 1a 59,8%. Chiing ndm PE-01 thé hién khac biét & mic y nghia 5% véi
ching ndm PE-02 va PE-03 & tat ca cac TDGN chi tieu. Két qua nghién citu kha niang phong trir & diéu kién
déng ruong cho thay NT TR-2 ludn thé hién két qua TLBTB, CSBTB, HQGBTB én dinh va vuot troi hon so
voi cac NT xtt Iy ndm doi khang khac. Bén canh d6, NT TR-2 luon thé hién khac biét khong cé y nghia
thong ké qua kiém dinh Duncan & mtc y nghia 5% so v6i doi ching duong & hau hét cac thoi diém thi

nghiém.

T khoéa: Colletotrichum sp., ot, Penicillium sp., Trichoderma sp.

1. BAT VAN BE

Hién nay, viéc stt dung cac hoat chat hoa hoc dé
phong trir bénh than thu trén 6t thuong cho hiéu qua
khong cao, dé lam boc phat tinh khang thuoc doi voi
mam bénh va dan dén 6 nhiém moi truong. Ngoai ra,
st luu tén ctia thude hoa hoc trén nong san cé thé
gay hai dén stc khoe con nguoi. Do do, bién phap
phong trir sinh hoc dua trén su tuong tac cta cac vi
sinh vat trong hé sinh thai nham phat huy vai tro c6
loi ctia vi sinh vat trong kha nang déi khang voi cac
tac nhan gay bénh, tir d6 gidm 4p luc ngudn bénh,
day 1a huong phat trién bén vimng trong san xuat
nong nghiép trong twong lai [1].

Cac cong trinh nghién ctu nam do6i khang
Trichoderma ctia nhiéu tac gia cho thiy kha nang
tng dung tot dé phong tri mot s6 bénh trén cay
trong. Theo Jagtap va cs (2013) [2], cac loai nam 7.
viride, 1. harzianum, 1. koningii duoc xem la hiéu
qua doi voi ndm Collefotrichum capsici trong 6ng
nghiém. Nam 7. harzianum da duoc tim thay nhiéu
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nhat va doi khang hiéu qua trong viéc tc ché su sinh
trudng cta ndm C. capsici gay bénh dom 14 nghe 1a
53,33%. Két qua nghién ctu cta Vo Hoang Hiéu
(2014) [3] cho biét c6 8/10 chung 7richoderma vixa
c6 kha nang phat trién khuén lac nhanh va c6 kha
niang doi khang tot voi ching ndm Collefotrichum
Col-bT3 va Col-CT1. Céc chung T-CB8c, T-CB11c va
T-TO3g vira c6 hiéu qua doi khang cao, phat trién
khuén lac tot, trc ché bao tir ndm Col-CT1 va cho hiéu
qua giam bénh than thu trén cay ot twong duong voi
thuoc hoa hoc Ridomil trong diéu kién nha luéi. Tiép
theo d6 la nghién ctu ctia Lé Thanh Toan va Pham
Van Huong (2020) [4] cho thdy hai ching nidm
CTND-2405 va CTND-0501 cho hiéu qua d6i khang
cao vOi Fusarium Solani trong diéu kién in vitro.
Ching ndm CTND-2405 ciing c6 hiéu qua khang cao
hon dai voi R. Solani trong diéu kién in vitro. Ching
nam CTND-2405 1a Penicilium citrinum. Theo ghi
nhan ctia Paul va cs (2012) [5], mot s6 ching nim
Penicillium nhu chung CNU081005 (Penicillium
oxalicum), chiang  CNU081007 (Penicillium
citrinumi), ching CNU081017 (Penicillium
crustosum), chung CNU081061 (Penicillium olsonii)
thé hién duoc kha nang doi khang voi cac ching
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ndm gay bénh trén cay 6t Capsicum annuum L. 13
Colletotrichum acutatum, Phytophthora capsici va
Fusarium oxysporum trong cac giai doan sinh
truong, ra hoa va dau qua. Pac biét, ching nim
CNU081022 duoc xac dinh la Penicillium expansum
thé hién kha ning doi khang manh véi ndm bénh. Tir
két qua cta cac nghién cttu cho thay tiém nang st
dung ndm Trichoderma sp. va Penicillium sp. trong
phong trit sinh hoc bénh than thue do nim
Colletotrichum sp. trén cay 6t.

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

Nguon nam 7Trichoderma spp. gom 3 ching TR-
01, TR-02, TR-03 va nam Penicillium spp. gbm 3
ching PE-01, PE-02, PE-03 duoc cung cap tir Phong
thi nghiém Phong trtr Sinh hoc, B6 mén Bao vé thuc
vat, Truong Nong nghiép, Truong Pai hoc Can Tho.
Céac ngudn nam nay duoc thu thap tai cac tinh dong
bang song Ctru Long va duoc phan lap dé sit dung
cho céc nghién ctru trén cac loai bénh hai cay trong.
Nguén nam Collefotrichum spp. duoc thu thap trén
cac ruong trong ot & An Giang, Can Tho, Pong Thap
va Vinh Long dé phan lap va tuyén chon. Giong ot
chi thién F1 Chanh Phong 131.

2.2. Phuong phép nghién ctru

221 Dinh gii hiéu qud doi khdng ciua cdc
ching nam Trichoderma spp. voi ching nam
Colletotrichum sp. trong diéu kién phong thi nghiém

Thi nghiém duoc thyc hién trong dia petri, trén
moi truong PDA, b6 tri thi nghiém hoan toan ngau
nhién, s6 nghiém thic twong tmg véi s6 chiing nim
Trichoderma spp., moéi nghiém thic c6 5 lan lap lai.
Cac ching nam Colletotrichum sp. duwoc nudi cay
tréen moi truong PDA 7 ngay, cac ching niam
Trichoderma spp. dugc nudi cidy trén moi trudng
PDA 4 ngay truoc khi thir d6i khang. Vao 7 ngay sau
khi cdy ndm (NSKCN), khuidn lac ndm
Colletotrichum sp. duoc duc thanh khoanh tron voi
duong kinh 5 mm duoc cdy trudce vao dia petri chia
10 ml moi truong PDA. Sau do 2 ngay, cac khuan lac
nam 7richoderma sp. duoc duc thanh khoanh tron
voi duong kinh 5 mm duoc cdy tiép tuc vao dia petri
chtra khuin lac ndm Colletotrichum sp. v6i khoang
cach gitra 2 khuén lac 1a 3 cm.

Ghi nhan chi tiéu: do ban kinh khuén lac cta cac
chting nam Colletotrichum sp. tuong tmg & phia nim

Trichoderma sp. va phia nguoc lai & cac thoi diém 2,
3, 4, 5 ngay sau khi cdy chiing ndm 7richoderma sp.

Cong thic tinh hiéu suat doi khang (A.E:
antigonistic effecacy) [6].

AE®) = [(C-T) x100]/C

Trong d6: C 1a ban kinh khuén lac cia cac ching
nam Colletotrichum sp. tuong tmg & phia do6i chimg;
T 1a ban kinh khuin lac cta cac ching nim
Colletotrichum sp. tuong tmg & phia c6 chiing nim
Trichoderma sp.

Ching nam d6i khang hiéu qua nhat sé duoc
chon dé thuc hién thi nghiém 2.2.3 & diéu kién ngoai
déng.

222 Pdnh gid hiéu qua doi khdng cua cic
ching nam Penicillium spp. voi ching ndm
Colletotrichum sp. trong diéu kién phong thi nghiém

Thi nghiém duoc thuc hién trong dia petri, trén
moi truong PDA, cach bé tri thi nghiém, s6 nghiém
thitc va s lan 1ap lai twong tu thi nghiém 1. Cac
ching ndm Colletotrichum sp. duoc nuodi cdy trén
moi truong PDA 7 ngay, cac ching nim Penicillium
spp. dugc nuoi cay trén moi truong PDA 4 ngay trudc
khi thtt d6i khang. Vao 7 NSKCN, khuin lac nim
Colletotrichum sp. duoc duc thanh khoanh tron voi
duong kinh 5 mm dugc cdy trudce vao dia petri chia
10 ml moi truong PDA. Sau d6 2 ngay, khuan lac
nam Penicillium sp. duoc duc thanh khoanh tron véi
duong kinh 5 mm duoc cdy tiép tuc vao dia petri
chtta khuédn lac ndm Colletotrichum sp. véi khoang
cach gitta 2 khuén lac 1a 3 cm. Ghi nhan chi tiéu va
cong thte tinh hiéu suat doi khang twong tu nhu &
thi nghiém 1. Ching ndm dé6i khang hiéu qua nhat sé
duogc chon dé thuc hién thi nghiém 2.2.3 & diéu kién
ngoai dong.

223 Khdo sit khd nang cua nam Trichoderma
sp. va Penicillium sp. giup phong tri bénh than thu
trén I ot do nam Colletotrichum sp. ¢ diéu kién
ngoadi dong

Thi nghiém duwoc thuc hién ngoai dong, b6 tri
hoan toan ngau nhién véi 6 nghiém thitc, 5 1an lap lai,
moi lan lap lai 1a 2 cay 6t. Nguon ndm 7richoderma
sp. va Penicillium sp. duoc nudi cdy trong moi truong
PDA 10 ngay truéc, nguén ndm Collefotrichum sp.
duwoc nuoi 10 ngay trén moi truong PDA dé tao bao
tit, cay ot 0 do tudi 20 ngay sau khi gieo (NSKG).
Nghiém thiec TR-1 duoc xtt Iy phun huyén phu bao tir
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nam 7richoderma sp. voi mat s6 106 bao tit/ml & 20
va 25 NSKG. Nghiém thitc TR-2 duoc xt ly phun
huyén pht bao ttt ndm 7Zrichoderma sp. v6i mat so
10%bao tit/ml & 20, 25 va 30 NSKG. Nghiém thitc PE-
1 duwoc xtt Iy phun huyén pht1 bao t&t nAm Penicillium
sp. voi mat s 10° bao tit/ml & 20 va 25 NSKG.
Nghieém thic PE-2 duoc xtt Iy phun huyén phu bao tir
nam Penicillium sp. voi mat s6 10°bao tit/ml & 20, 25
va 30 NSKG. Nghiém thic d6i ching duong duoc xtt
ly thuéc hoéa hoc Amistar Top 325SC & 30 NSKG.
Nghieém thitc déi ching am duoc xt ly voi nuoc cat.
O thoi diém 35 NSKG, tién hanh chiing bénh nhan
tao lén 14 6t & tat ca cac nghiém thtc.

Ghi nhan chi tiéu: bénh trén 14 duoc danh gia
cap bénh theo thang danh gia cia Quy chuin ky
thuat Quoc gia vé khao nghiém trén dong ruong hiéu
luc phong trir bénh than thu hai 6t ctia cac thuoc tri
bénh [7]. Thoi diém ghi nhan & 3, 4, 5, 6, 7, 8
NSKCB.

Ty 1é bénh (%) = (S6 qua (14) bi bénh/Téng so6
qua (14) diéu tra) x 100%.

Chi s6 bénh (%)= [Ony + 7n, + 5ng; + 3n; +
n;)/9N] x 100%

Trong do: n, 1a s6 qua (14) bi bénh & cip 1 véi <
5% dién tich qua (14) bi bénh; n, 1a s6 qua (14) bi bénh
& cap 3 voi > 5 - 15% dién tich qua (14) bi bénh; n; 1a
s6 qua (14) bi bénh & cap 5 voi > 15 - 25% dién tich

qua (14) bi benh; n, 1a s6 qua (14) bi bénh & cap 7 voi
> 25 - 50% dién tich qua (14) bi bénh; ng 14 s6 qua (14)
bi bénh & cap 9 voi > 50% dién tich qua (14) bi bénh;
N 1a téng s6 qua (1a) diéu tra [7].

Cong thuc tinh hiéu qua giam bénh (HQGB):
HQGB (%) = [ (CSdei chimg am™ CSBnghiém thli'(‘) /CSBdfii ching
ém] X 100%

2.3. Xitr ly s lieu thong ké

Tat ca cac s6 lieu ctia thi nghiém duoc téng hop
va xtt ly bang phan mém Microsoft Office Excel.
Thong ké phan tich ANOVA va so sanh su khac biét
gitta cac nghiém thtcc bang phan mém SPSS qua
phép thit Duncan & mitc y nghia 5%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gia hiéu qua ddi khang cta cac chiing
nidm  7Trichoderma spp. véi chiing ndm
Colletotrichum sp. trong diéu kién phong thi nghiém

Dua vao két qua hieéu suat doi khang trung binh
(HSDKTB) ¢ bang 1 cho thay, & thoi diém 2 NSKCN
va thoi diém 3 NSKCN, ching ndm TR-02 cho
HSDKTB cao nhat lan luot 1a 37,4% va 41,7%. Mac du
c6 su chénh léch vé HSDKTB giita cac ching nam.
Tuy nhién, ca 3 chiing ndm thé hién khac biét khong
c6 y nghia vé mit thong ké v6i nhau tai thoi diém
nay.

Bang 1. Hiéu suat ddi khang trung binh (%) ctia cac chiing ndm 7richoderma sp. voi ndm Colletotrichum sp.

Nghiem thitc Thoi diém ghi nhan Trung
' 2 NSKCN 3 NSKCN 4 NSKCN 5 NSKCN binh
TR-01 33,9 38,3 53,9 76,5 50,6
TR-02 37,4 41,7 61,7° 82,6 55,9
TR-03 32,2 36,5 51,3" 73b 482
Mt y nghia ns ns * * ns
CV %) 11% 9,81% 9,24% 7,94% 37,8%

Ghi chu: trong cung mot cot, cdc gid tri trung binh co cung chir theo sau thi khac biét khong y nghia
thong ké qua kiém dinh Duncan ¢ muc y nghia 5%. *: co khac biét & muic y nghia 5%. ns (non signification):

khong co y nghia vé mat thong ké

O thoi diém 4 NSKCN va 5 NSKCN, cac ching
nam Trichoderma sp. ti€p tuc thé hién kha nang doi
khang manh mé v6i ndm Colletotrichum sp. (Hinh
1). Chting nAm TR-02 ti€p tuc cho HSDKTB cao nhat
lan luot 1a 61,7% va 82,6%. Nghiém thic TR-03 cho
HSDKTB thap nhat lan luot 1a 51,3% va 73%. Nghiém
thitc TR-02 va TR-03 thé hién khac biét nhau ¢ mic y
nghia 5% qua kiém dinh Duncan. Dua vao két qua
trung binh cta HSDKTB tai cac thoi diém ghi nhan

chi tiéu cho thay cac chiing ndm Trichoderma sp.
duoc chon thé hién tot duoc kha niang doi khang voi
si phat trién khuén lac cta ndm Colletotrichum sp.
gay bénh. Ching naim TR-02 tiép tuc cho HSDKTB la
55,9% cao hon ching TR-01 (50,6%) va TR-03 (48,2%).
Tuy nhién, ca 3 ching nam ti€p tuc thé hién khac
biét khong c6 y nghia thong ké véi nhau qua kiém
dinh Duncan & mutc y nghia 5%. Diéu nay cho thay ca
3 ching nim 7richoderma spp. c6 kha niang doi
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khang voi nam bénh tuong duong nhau. Do ching
nam TR-02 luén thé hién HSDKTB (%) cao hon
chiing ndm TR-01 va TR-03 nén c6 thé danh gia
chtng nam TR-02 c6 trién vong tot nhat trong viéc
doi khang voi nam Colletotrichum sp.

— : -

TR-01 TR-02 TR-03

Hinh 1. Nam Trichoderma sp. 6i khang véi nim
Colletotrichum sp. & thoi diém 5 NSKCN
Két qua nhiéu nghién cttu truée d6 cho thay qua
trinh d6i khang ctia ndm 7richoderma sp. v6i nim

gay bénh chtt yéu bang hai co ché: co ché thit nhat 1a
bao quanh, cuén lay nAm gay bénh va co ché thit hai
la co ché tiét ra cac loai enzyme thuy phan [8]. Cac
enzyme thay phan nhu chitinase, glucanase la nhing
yéu t0 quan trong trong qua trinh déi khang trén
vach té bao ky chi. Qua trinh nay c6 su két hop gitra
endo-chitinase va p-1,3-glucanase lam gia tang su doi
khang ctua nam gay bénh. Endo-chitinase ngan can
manh su phat trién chitin ctia nAm bénh. Su két hop
cta hai loai enzyme nay sé cho hiéu qua cao, két qua
s€ ngan can su ndy mam cda bao tr nAm gay bénh
hon 14 tirg loai enzyme tac dong riéng 1é [9].

3.2. Panh gia hiéu qua doi khang ctia cac chiing
nam Penicillium spp. v6i ching ndm Colletotrichum
sp. trong diéu kién phong thi nghiém

Dua vao két qua HSDKTB & bang 2 cho thay cac
ching nam Penicillium sp. déu thé hién kha nang doi
khang voi nam Colletotrichum sp. (Hinh 2).

Bang 2. HSDKTB (%) ctia cac chiing nim Penicillium spp. véi nam Colletotrichum sp.

. ) Thoi diém ghi nhan Trung
Nghiém thtc .
2 NSKCN 3 NSKCN 4 NSKCN 5 NSKCN binh
PE-01 64,4 60° 57,42 57,42 59,8
PE-02 55,6 53P 52,2P 51,3 53b
PE-03 58,3P 54,8 50,4 50,4 53,5"
Mtic y nghia * * * * *
CV (%) 5,51% 4,92% 6,65% 6,17% 5,61%

Ghi chu: trong cung mot cot, cdc gid tri trung binh co cung chir theo sau thi khac biét khong y nghia
thong ké qua kiém dinh Duncan ¢ muic y nghia 5%. *: c6 khac biét & mitc y nghia 5%

PE-01 PE-02 PE-03

Hinh 2. Céc chiing ndm Penicillium spp. d6i khang

voi ndm Colletotrichum sp. & thoi diém 5 NSKCN
Ching nam PE-01 cho HSDKTB cao nhat ¢ thoi
diém 2, 3, 4, 5 NSKCN lan luot 1a 64,4%; 60%; 57,4%;
57,4%. Dua vao két qua trung binh HSDKTB cta cac
chling nam tai cac thoi diém ghi nhan chi tiéu cho

thdy chiung ndm PE-01 tiép tuc thé hién kha nang déi
khang vuot troi véi nam Colletotrichum sp. voi
HSDKTB cao nhat 1a 59,8%. Nhin chung tai cac thoi
diém ghi nhan chi tiéu nay, ching nidm PE-01 thé
hién khac biét & mtc y nghia 5% qua kiém dinh
Duncan v6i ching nam PE-02 va PE-03. Dong thoi,
ching nam PE-01 c6 HSDKTB vuot tréi hon chiung
nam PE-02 va PE-03, nén c6 thé danh gia ching nim
PE-01 1a chtng nam c6 trién vong tot nhat trong viéc
doi khang voi nam Colletotrichum sp.

Theo ghi nhan cta Vit Xuan Tao va Tran Vin
Tuan (2017) [10], khi nuoi trén méi truong PDA, CD
va X ¢ 28°C trong 7 ngay, ca 2 chiing nam Penicillium
chrysogenum la VITCC-F1170 va VITCC-F1172 déu c6
kha nang sinh khang sinh penicillin tot dé chong lai
vi khuan kiém dinh S, aureus. Theo Lé Thanh Toan
va Pham Van Huong (2020) [4], hai chung nim
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CTND-2405 va CTND-0501 cho hiéu qua doi khang
cao voOi Fusarium Solani trong diéu kién in vitro,
trong d6 chiing nam CTND-2405 c6 hiéu qua cao
hon. Ching niam CTND-2405 ciing c6 hiéu qua
khang cao hon doi voi R. Solani trong diéu kién in
vitro. Ching nam CTND-2405 1a Penicilium citrinum.

3.3. Khao sat kha niing ctia ndm 7richoderma sp.
va Penicillium sp. gitp phong tri bénh than thu trén
14 6t do ndm Colletotrichum sp. trong diéu kién
ngoai dong

3.3.1. Vé ty Ié bénh

Két qua TLBTB & bang 3 cho thdy nghiém thic
TR-2 thé hién TLBTB thap nhat so véi cac nghiém
thitc c6 xtt Iy ndm doi khang con lai & cac thoi diém
3,4,5, 6,7, 8 NSKCB, lan luot 1a 1,67%; 1,67%; 6,67%;
8,33%; 10%; 10%. Bén canh d6, nghiém thitc TR-2 thé
hieén khac biét khong c6 y nghia thong ké qua kiém

dinh Duncan & muc y nghia 5% v6i nghiém thice doi
chtng duong. Dong thoi, nghiém thic TR-2 ciing thé
hién khac biét & muc y nghia 5% v6i nghiém thie doi
chtng am ¢ tat ca cac thoi diém ghi nhan chi tiéu.
Dua vao két qua trung binh cta TLBTB ctia cac
thoi diém ghi nhan, ching nidm TR-2 ti€p tuc thé
hién TLBTB thap nhat so véi cac nghiém thic c6 xtr
ly ndm do6i khang con lai véi TLBTB 1a 6,39%. Bén
canh d6, nghiém thic TR-2 ciing thé hién khac biét &
muc y nghia 5% voi nghiém thirc doi chimg am & tat
ca cac thoi diém ghi nhan chi tiéu. Pong thoi,
nghiém thic TR-2 tiép tuc thé hién khac biét khong
c6 y nghia thong ké qua kiém dinh Duncan & mic y
nghia 5% voi nghiém thite doi ching duong. Diéu nay
cho thdy rang kha nang kiém soat niam
Colletotrichum sp. gy bénh ctia nghiém thirc TR-2 la
tuong duong voi nghiém thitc d6i ching duong.

Béang 3. TLBTB (%) ctia bénh than thu trén 14 6t

Thoi diém ghi nhan
Nghiém thac 3 4 5 6 7 8 Trung
NSKCB | NSKCB NSKCB NSKCB NSKCB | NSKCB binh
TR-1 3,332 6,672 10? 13,3 13,32b¢ 15° 10,32
TR-2 1,672 1,672 6,67° 8,33? 102 10? 6,39°
PE-1 52 11,7 16,72 18,32 21,7 21,7% 15,8"
PE-2 6,67 11,72 15% 16,72 16,72¢ 16,72 13,9
boi chimg (+) 1,672 1,672 5 6,672 6,672 8,332 5?
Doi chimg () 16,7° 20° 23,3P 26,7 26,7¢ 28,3P 23,6°
Mtec y nghia * * * * * * *
CV(%) 104% 81,2% 64,8% 65,7% 59,6% 55,9% 36%

Ghi chu: trong cung mot cot, cdc gid tri trung binh co cung chir theo sau thi khac biét khong y nghia
thong ké qua kiém dinh Duncan & mutc y nghia 5%. *: o khac biét & muic y nghia 5%

3.3.2. Vé chi s6' bénh
Két qua CSBTB duoc thé hién & bang 4.

Nghiém thttc TR-2 thé hién CSBTB thap nhat tai
cac thoi diém 3, 4, 5, 6, 7, 8 NSKCB lan luot 1a 2,22%;
2,22%; 4,44%; 6,67%; 8,89%; 11,1%. Dua vao két qua
CSBTB ctia trung binh cac thoi diém ghi nhan,
ching nam TR-2 ti€p tuc thé hien CSBTB thap nhat
so v0i cac nghiém thic co xtt Iy ndm d6i khang con
lai véi CSBTB 1a 5,92%. Nhin chung, nghiém thic TR-

2 thé hién khac biét & mitc y nghia 5% véi nghiém
thitc doi ching am & tat ca cac thoi diém ghi nhan
chi tieu. Dong thoi, nghiém thic TR-2 thé hién khac
biét khong c6 y nghia thong ké qua kiém dinh
Duncan & mtc y nghia 5% v6i nghiém thic doi ching
duong. DPiéu nay ciing cho thiy kha nang kiém soat
nam Colletotrichum sp. gy bénh cta nghiém thirc
TR-2 1a tuong duong voi nghiém thtc doi chimg
duong.

Béang 4. CSBTB (%) ctia bénh théan thu trén 14 6t

Thoi diém ghi nhan
Nghiém thtc 3 4 5 6 7 8 Trung
NSKCB | NSKCB | NSKCB | NSKCB | NSKCB | NSKCB binh
TR-1 2,222 6,672 6,67 10,42b¢ 10,4 12,62 8,162
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TR-2 2,22¢ 2,22¢ 4,44° 6,67 8,89 11,1% 5,922

PE-1 6,67 8,89 11,1% 12,6 15,5" 18,5 12,27

PE-2 4,44 8,39 8,89 8,897 8,89 12,6* 8,77

boi chimg (+) 2,22 2,22 4,44* 4,44* 4,44* 5,922 3,95°

Doi ching () 11,1° 11,1 13,3 15,5¢ 16,6" 21,2° 14,81
Mtc y nghia * * * * * * *

CV(%) 103% 71,4% 60,3% 54,8% 49,8% 46,8% 37,9%

Ghi chu: trong cung mot cot, cdc gid tri trung binh co cung chir theo sau thi khic biét khong y nghia
thong ké qua kiém dinh Duncan ¢ muic y nghia 5%. *: 6 khac biét & muic y nghia 5%

3.3.3. Vé hiéu qua gidm bénh

Két qua hiéu qua gidm bénh trung binh
(HQGBTB) & bang 5 cho thay, nghiém thic TR-2 thé
hién HQGBTB cao nhat so véi cac nghiém thic ¢
xtt Iy ndm doi khang con lai & cac thoi diém 3, 4, 5, 6,
7, 8 NSKCB lan luot 1a 80%; 80%; 66,7%; 56,9%; 46,9%;
48,9% (Hinh 3). Miac du c6 su chénh léech % HQGBTB
gitta cac nghiém thtc, tuy nhién & thoi diém 3, 4, 5
NSKCB tat ca cac nghiém thic déu thé hién khac

biét khong c6 v nghia vé mat thong ké véi nhau. O 3
thoi diém ghi nhan chi tiéu ti€p theo la 6, 7, 8
NSKCB, nghiém thitc TR-2 thé hién khac biét khong
c6 y nghia théng ké qua kiém dinh Duncan ¢ muc y
nghia 5% v6i nghiém thirc doi chimg duwong. Pong
thoi, nghiém thic TR-2 ciing thé hién khac biét &
muc y nghia 5% voi nghiém thitc d6i chimg am & hau
hét cac thoi diém ghi nhan chi tiéu.

Bang 5. HQGBTB (%) ciia bénh thén thu trén 14 6t

Thoi diém ghi nhan
Nghiém thuc 3 4 5 6 7 8 Trung
NSKCB | NSKCB | NSKCB | NSKCB | NSKCB | NSKCB binh
TR1 80 40 46,7 26,72 302 38,9 43,7
TR-2 80 80 66,7 56,92 46,9 48,9 63,2°
PE-1 40 20 13,3 15,6° 4,83P 12,8 17,8¢
PE-2 60 20 26,7 34,72 38 38 36,2P
boi ching (+) 80 80 66,7 74,7% 78 70° 74,9*
Mtic y nghia ns ns ns * * * *
CV(%) 72% 97,7% 97,6% 90,3% 87,4% 81,9% 29,1%

Ghi chu: trong cung mot cot, cdc gid tri trung binh co cung chir theo sau thi khac biét khong y nghia
thong ké qua kiém dinh Duncan ¢ muc y nghia 5%. *: co khac biét ¢ miic y nghia 5%. ns (non signification):

khong co y nghia vé mat thong ké

Dua vao két qua trung binh cia HQGBTB cla
cac thoi diém ghi nhan, ching nam TR-2 tiép tuc thé
hién HQGBTB cao nhat so véi cac nghiém thic co
xtr ly ndm d6i khang con lai voi HQGBTB 1a 63,2%.
Dong thoi, nghiém thic TR-2 tiép tuc thé hién khac
biet khong c6 y nghia thong ké qua kiém dinh
Duncan ¢ mtrc y nghia 5% voi nghiém thic déi ching
duwong. Diéu nay ciing cho thay kha nang kiém soat
nam Colletotrichum sp. va gitp cay 6t giam bénh cta
nghiém thitc TR-2 1a twong duwong véi nghiém thic
doi chimg duong.

Nhin chung qua cac két qua ghi nhan tai cac
thoi diém ctia thi nghiém & bang 3, 4 va 5, c6 thé
nhan thay nghiém thirc TR-2 lu6n thé hién két qua 6n

dinh va vuot troi hon so véi cac nghiém thuc xix ly
nam khac. Mac du, nghiém thic TR-2 va nghiém
thitc doi chimg duong cé su chénh léch vé TLBTB,
CSBTB va HQGBTB, tuy nhién, ca 2 nghiém thitc
nay luon thé hién khac biét khong c6 y nghia thong
ké qua kiém dinh Duncan & muc y nghia 5% voi nhau
& hau hét céac thoi diém trong thi nghiém. Diéu nay
cho thiy kha nang kiém soat nim bénh cta 2
nghiém thic nay la twong duong nhau trong thi
nghiém nay.

Bén canh do, c6 thé thiy su suy gidm kha nang
kiém soat ndm bénh ctia ca 2 nghiém thirc xit Iy ndm
Penicillium PE-1 va PE-2 qua thé hien HQGBTB thap
hon va khac biét & mic y nghia 5% so voi nghiém
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thitc TR-2. Nén c6 thé danh gia nghiém thic TR-2 1a
c6 tiém nang nhat vé kha nang kiém soat bénh than
thu do ndm Colletotrichum sp. gay ra trén 14 6t. Qua
két qua cta thi nghiém, co6 thé thay su suy giam kha
nang kiém soat nidm bénh cta 2 ching nim
Penicillium PE-1 va PE-2 so voi cac ching niam
Trichoderma. Theo ghi nhan ciia Cao Ngoc Diép va
Nguyén Van Thanh (2010) [11], hau hét cac loai ndm
moc khong can anh sang trong qua trinh sinh
truong. Nhiet do toi thiéu can cho sy phat trién 1a 2°C
dén 5°C, toi hao tir 22°C dén 27°C va nhiét do toi da
chung c6 thé chiu dung la 35°C dén 40°C. C6 thé ly
giai nguyén nhan cta su suy gidm kha ning kiém
soat nam bénh 1a do ndm Penicillium dwoc xtt ly trén
bé mait 14 nén bi tc ché boi nhiét do cao tir anh sang
mat troi.

GLT nu'A
- - -

Péi Chimg Duong

PE-1 PE-2 Déi Ching Am
Hinh 3. Vét bénh than thu trén 14 6t & thoi diém
8 NSKCB

Theo ghi nhan cta Papavizas (1985) [12], ndm
Trichoderma phan bo rong rai khép noi trong dat,
trén bé mat ré, vo cay muc... Am do quyét dinh dén
st song con ctia nam 7richoderma. Mat s6 bao tit
nam 7Trichoderma sé giam dang ké néu gip diéu kien
kho han kéo dai trong dat. Diéu nay ly giai cho hién
tuong suy giam hiéu qua gidm bénh & cac thoi diém
ghi nhan chi tiéu phia sau 1a do ndm 7richoderma
duoc xtt ly trén bé mat 14 nén chiu anh huéng boi
nhiét do cao tir anh sang mat troi.

4. KET LUAN VA BE NGHI

Trong diéu kién phong thi nghiém, cac ching
nam 7richoderma TR-01, TR-02 va TR-03 thé hién
khéc biét khong c6 y nghia vé mit thong ké. Tuy
nhién, ching ndm TR-02 luon cho hiéu suat doi

khang trung binh v6i nam Colletotrichum sp. cao
hon ching ndm TR-01 va TR-03 tai tat ca cac thoi
diém ghi nhan. Ching nim Penicillium PE-01 cho
hiéu suat d6i khang trung binh v6i niam
Colletotrichum cao nhat va thé hién khac biét & muic
y nghia 5% so voi chung ndm PE-02 va PE-03 & tat ca
cac thoi diém ghi nhan chi tiéu. Do d6 c6 thé danh
gia chiing ndm TR-02 va chiing ndm PE-01 c¢ trién
vong tot nhat trong viec d6i khang voi nam
Colletotrichum sp.

Trong diéu kién déng ruong, ching nim
Trichoderma TR-2 luon thé hién két qua ty 1é va chi
s6 bénh trung binh, hiéu qua giam bénh trung binh
6n dinh va vuot troi hon so véi cac nghiém thic xtt ly
nam khac so voi doi chimg & hau hét cac thoi diém
trong thi nghiém. Nén c6 thé danh gia nghiém thic
TR-2 1a c6 tiém nang nhat vé kha nang kiém soat
bénh than thu do ndm Colletotrichum sp. gay ra trén
la 6t. Chiing ndm 7Zrichoderma TR-2 thé hién hiéu
qua d6i khang tot voi ndm bénh, phat trién khuin lac
tot va cho hiéu qua giam bénh trén 14 ot twong duong
voi nghiém thic st dung thuoc hoa hoc.

Tir két qua cta cac thi nghiém trén, c6 thé dé
xuat st dung ndm 7richoderma sp. nhu mot giai
phap sinh hoc trong viéc kiém soat niam
Colletotrichum sp.
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EFFICIENCY OF Trichoderma sp. AND Penicillium sp. TO PREVENT ANTHRACNOSE CAUSED BY
Colletotrichum sp. ON CAPSICUM

Luu Van Phuong®*, Le Thanh Toan!
1College of Agriculture, Can Tho University

Summary

The objective of the study was to evaluate the control effect of some fungal strains 7richoderma spp. and
Penicillium spp. against the fungus Colletotrichum sp. causing anthracnose on capsicum. The results of
evaluating the antagonistic effect of some strains of 7richoderma spp. against the fungus Colletotrichum sp.
shows that the Zrichoderma TR-02 strain showed the highest average antagonistic performance (AAP)
against Colletotrichum sp. at 2, 3, 4 and 5 days after infection, respectively 37.4; 41.7%; 61.7%; 82.6%; the
average of the times recording with the highest index is 55.9%. However, all 3 of 7Trichoderma strains
showed no statistically significant differences with each other. Evaluation of the antagonistic effect of strains
of Penicillium spp. with the fungus Colletotrichum sp. showed that the Penicillium PE-01 strain showed the
highest AAP against Colletotrichum sp. at 2, 3, 4, and 5 days after infection, respectively 64.4%; 60%; 57.4%;
57.4%; the average of the times recording with the highest index is 59.8%. The PE-01 strain showed
significant difference at 5% with the PE-02 and PE-03 strains at all time points. Research results on control
ability in field conditions showed that the TR-2 treatment always showed the average disease rate, the
average disease index, the average disease reduction effect was stable and superior compared with the
treatments with other antagonistic fungi. Besides, the TR-2 treatment always showed no statistically
significant difference through Duncan’s test at 5% significance level with the positive control treatment at

most times in the experiment.
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