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TOM TAT

N&m déi khang, Trichoderma spp., da duwgc ghi nhan nhw 1a tac nhan phong chéng sinh hoc chi yéu dé kidm
soat tac nhan gay bénh hai cay tréng c6 ngudn goc trong dat va c6 hiéu qua hon so véi hoa hoc. Trichoderma spp.
duwoc phan bd rong trong dat va hé sinh thai vung re cay trong Trong nghlen ctru nay, chin mau dat dwoc thu thap o
dat trong cay hang nam va lau ndm & nam tinh ctia mién Béc Viét Nam dé phan 1ap ndm Trichoderma spp. Céac mau
nam doi khang dwoc xac dinh dwa vao dac diém hinh thai va phan t&r. Trén co sé& phan tich trinh tw vang ITS, 8 mau
dwoc xac dinh 13 T. asperellum va 1 mau 1a T. harzianum. Két qué nghién ctvu cho thady réng T. asperellum cé tbc do
phat trién nhanh, kha nang sinh bao t& nhiéu trén 3 loai co chat va c6 hiéu qua dbi khang manh ddi véi cac tac nhan
gay bénh 1& cb ré do ndm Rhizoctinia solani va théi hach do ndm Sclerotinia sclerotiorum trong diéu kién in vitro. Hon
nira, danh gia tinh an toan sinh hoc cho thdy ndm T. asperellum an toan véi chudt & lidu lwong 20 g/kg. Nghién ctru
nay cho thdy ndm T. asperellum phan bd kha phd bién & mién Béc Viét Nam.

T khoa: Trichoderma asperellum, phong trir sinh hoc, Sclerotinia sclerotiorum, Rhizoctonia solani.

Isolation and Evaluation of Antagonistic Ability
of Trichoderma asperellum against Soil Borne Plant Pathogens

ABSTRACT

Antagonistic fungi, Trichoderma spp., have been reported as potential bio-control agents to control soil borne
plant pathogens more effectively than chemicals. Trichoderma spp. were widely spread in soil and rhizospehre of
plants. In this study, Trichoderma spp. were isolated from nine samples of soils cultivated with annual and
perennial crops in five different provinces in the North of Vietham. Trichoderma spp. were identified based
on morphology and molecular characterizations. Based on the sequence analysis of ITS region, the
results showed that eight isolates were identified as T. asperellum and one isolate was T. harzianum. The
results indicated that T. asperellum exhibited a high growth rate and high sporulation on three different
substrates and strong inhibitory effect against pathogens that cause root rot disease by Rhizoctinia solani
and Sclerotinia stem rot by Sclerotinia sclerotiorum in vitro. Moreover, biosecurity assessment showed
that T. asperellum was safe in rats at 20 g/kg. Our results revealed that T. asperellum is widely distributed
in Northern provinces of Vietham.

Keywords: Trichoderma asperellum, bio-control, Sclerotinia sclerotiorum, Rhizoctonia solani.

y Af R i4 tri kinh t& cao. Tuy nhién trong san xuit

1. DAT VAN DE g8 T A 16 cao. Ty nmen Tong san Xt
: néng nghiép, ning suit va chat lugng cua ciy

Viét Nam 1 quéc gia nong nghiép, da dang  tréng luon bi de doa bdi dich hai, ddc biét la

NP A A 2,0 R PN N 2 A : R A o », N g
vé gibng cdy trong véi nhiéu loai chu luc va c6 bénh hai. Dé bdo vé ning suit va chat lugng ctia
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trong dat

cay trong, bién phap héa hoc dugc st dung rong
rai mic du st dung nhiéu thudc héa hoc sé tao
ra tinh khang cua dich hai va giy 6 nhiém moi
truong va kho phong trit dugec nhém nidm gay
bénh hai cdy trong c6 ngudn goc trong dat.
Chinh vi thé, hién nay vi khudn va ndm d6i
khang dudc st dung rdng trén thé giéi va ¢ Viét
Nam dé phong trit bénh hai ciy trong nhim
than thién v6i moi truong va phu hop véi san
xuit néng nghiép theo huéng hiiu co. Trong sé
cac vi sinh vat déi khang, nam Trichoderma
spp. dugc st dung nhiéu trong phong trit bénh
hai cdy trong ca trén thé gi6éi va ¢ Viét Nam nhu
T. viride, T. harzianum va T. hamatum.

Cac loai n&m thudc chi Trichoderma
(Hypocreales, Ascomycota) c6 pham vi phan bo
rong khép & trong dat va hé sinh thai ving ré
cay trong. Nhitng nghién cu trude day cho thay
nam Trichoderma spp. c6 tac dung d6i khang
chong lai it nhat 18 chi va 29 loai ndm gay bénh
cy, cling nhu mot loat cac vi khudn gay bénh
cay. Co ché& d61 khang ctia Trichoderma spp. cht
yéu bao géom canh tranh dinh dudng, ky sinh
nidm gay bénh, tao khang sinh, ting sinh tudng
va kich thich phan tng khang cua cAy trong
(Harman, 2006). Nhiéu loai Trichoderma spp. c6
toc d6 phat trién nhanh va kha ning d6i khang
mot sO loai ndm bénh hai viing ré ciy trong cé
nguén goc trong dat nhu ndm Rhizoctonia solani
gay bénh 16 ¢6 ré (Anees et al., 2010; Asad et al.,
2014), Sclerotinia sclerotiorum giy bénh théi
hach bép cai (Troian et al., 2014; Zhang et al.,
2016), Sclerotium rolfsii gdy bénh héo rii goc
moc tring ca chua, khoai tay, dau tuong, dua
chuot (Kotasthane et al., 2015), Fusarium solani
gay bénh thoi goc than lac (Rojo et al., 2007).
Mot loai ndm d6i khang méi, T. asperellum,
da dugc phat hién trong nhiing nam gan day. T.
asperellum c6 toc 9 phat trién nhanh, hinh thanh
s6 lugng bao ti phan sinh 16n va c6 khd nang doi
khang cao d6i véi cac tac nhan gy bénh théi ré do
nidm Pythium myriotylum (Mbaga et al, 2012),
bénh than thu xoai (Santos-Villalobos et al.,
2013), bénh héo fusarium trén ciy ca chua (Komy
et al, 2015), bénh héo fusarium trén cdy dua
chuot va théi ré cay ngd (Wu et al, 2017). Hon
niia, T. asperellum tiét ra chitinase, glucanase va
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protease, ¢6 thé lam pha huy vach t& bao cia ndm
va ky sinh trong sgi ndm giy bénh. Ngoai ra, chit
xylanases do T. asperellum tiét ra c6 tac dung lam
tinh khang va mién dich cta cay trong doi véi tac
nhén gay bénh (Wu et al., 2017).

Trong dat ndong nghiép, ndm Trichoderma cé
nhiéu loai va phan bé rong & cac ving sinh thai.
O Viét Nam, truée day, phan lap va giam dinh
nidm Trichoderma spp. dua vao hinh thai cho
thay cht yéu 1a loai T. harzianum va T. viride.
Cac thiu nghiém trong phong va ting dung ngoai
ddong rudng dé phong trit ndm gay bénh hai ving
ré cay trong chu yéu st dung nam 7T. harzianum
va T. viride (Tran Thi Thuan, 1999; Tran Kim
Loang va cs., 2009; Nguyén Van Vién va cs.,
2012). Gan day, nam T. asperelum ciing da dugc
phat hién 6 TAy Nguyén (Pham Ngoc Dung va
cs., 2012), 6 Quang Tri va Thia Thién Hué (Loc
et al,, 2011; Tran Thi Thu Ha va Pham Van Hoa,
2012). Muc dich ctia nghién ctu nay nham i) thu
thap, phan 1ap va x4c dinh nim Trichoderma
spp. 6 nam tinh phia Bic ctia Viét Nam dua vao
hinh thai két hop véi gidi trinh tu gen vung
rDNA-ITS, ii) dénh gi4 hiéu lyc tc ché chia loai
T. asperellum lan dau tién phat hién tai mién
Bic Viét Nam déi v6i ndm R. solani va S.
sclerotiorum va iil) danh gi4 an toan sinh hoc cua
loai T. asperellum d6i véi chuot.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thap mau dat va phan lap nim
Trichoderma spp.

Céac méu dat dé phan lap ndm Trichoderma
spp. dudc thu thap & d6 sdu 5 - 20 cm (300
g/mau) xung quanh goc cay trong khoe & dat
trong cidy hang nam va lau nam cta nam tinh
mién Béc Viét Nam gom Ha Noi, Hai Duong,
Bic Ninh, Cao Biang va Hoa Binh (Bang 1). Cac
mau dat dudc dung trong tidi nilon, dan nhén,
mang vé phong thi nghiém va bao quan 6 4°C
cho t6i khi st dung.

N4&m Trichoderma spp. dudc phan lap theo
phuong phap ctia Kumar et al. (2012). Theo dé,
mau dit dugce pha lodng 5 1an trong nudc cat vo
trung. Tiép theo, 0,5 ml dung dich pha lodng
duge nho 1én 5 dia moi truosng TSM (Trichoderma
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Specific Medium). Cac dia dudc 1 6 28 + 2°C
trong 96 gio. Tan ndm khac nhau vé hinh thai
dudge cdy chuyén sang moéi truong Potato
Dextrose Agar (PDA). Ndm Trichoderma spp.
duge giam dinh sd b6 dua vao hinh thai. Sau
cung, ndm Trichoderma spp. dugc phan lap
thuan bang ky thuat cdy don bao ti st dung kim
thiy tinh véi su hd tro cta kinh hién vi quang
hoc. Cac mau ndm thuan dugc bao quan 6 4°C va
dugce st dung trong qua trinh nghién ctu.

2.2. Pinh danh ndm Trichoderma spp. bang
PCR va giai trinh tu gen vang ITS

2.2.1. Chiét DNA va giai trinh tu gen vung ITS

DNA dude
Trichoderma spp. thuin sau 7 ngay nudi cay trén
moi truong PDA theo phuong phap CTAB
(Cetyltrimethyl ammonium bromide) cua Doyle
& Doyle (1987). Can DNA dugc hoa trong 50 pl
dém TE va bio quan & -20°C. Phan tng PCR
duge thuc hién véi cip moi ITS4 va ITS5 (White
et al, 1990) dé nhan toan bo viung gen ITS caa
cdc mau ndm. Phan @ng PCR dugc thuc hién véi
tong thé tich cta phan tng la 25 pl trong d6 12,5
ul 2x PCR Master mix (INtRON), 0,5 pl moi
ITS5, 0,5 ul méi ITS4, 0,5 ul DNA khuén va 11,0
ul dH,O. Phan ing PCR dugc thuc hién theo chu
trinh: (94°C trong 5 phit) x 1 chu ky, (94° trong
40 gidy, 52° trong 40 gidy, 72°C trong 1 phut) x
35 chu ky, (72°C trong 5 phut) x 1 chu ky, dung
phan ting & nhiét @6 phong. San phdm PCR dugc
tinh chiét ti agarose gel dung kit tinh chiét
thuong mai DNA Gel Extraction Kit (NORGEN)
theo huéng dan ctia nha san xuat. Ham lugng
DNA duge uéc lugng néng do bing dién di
agarose. San phdm PCR dugc giai trinh tu truc
ti€p véi cap modi dung trong phan tng PCR (ITS4
va ITS5) véi kit BigDye
Sequencing Kit (Applied Biosystems) trén may
PCR (gti thuc hién phan tng giai trinh tu tai
hang Macrogen, Han Quoéc).

chiét tit cac mAu nim

Terminator v3.1 Cycle

2.2.2. Phan tich trinh tu va xac dinh tén
loai ndm Trichoderma spp.

Dua trén cac trinh tu thu duge, tim kiém
trén co s6 dit liéu trén ngan hang gen (Genbank)

bing phan mém truc tuyén BLAST tai NCBI (the
National Center for Biotechnology Information).
Trinh ty cAc mau ndm thu dudc va cac mau
tuong ddéng trén ngan hang gen duge st dung dé
phan tich trinh tu va pha hé bang cac phan mém
BioEdit 7.0, ClustalX2 va MEGA 7.0.

2.3. Panh gia hiéu lyc déi khang cua
Trichoderma asperellum. d6i v6&i nam
Rhizoctonia solani giy bénh 16 c6 ré va nim
Sclerotinia sclerotiorum gay bénh théi hach

Cac ngudén ndm giy bénh 16 c6 ré (R.
solani) dugc phan lap ti cAy bap cai con (2 la
that) bi bénh & vudn uom tai Bao Thing, Lao
hach (S.
sclerotiorum) duge phan lap ti cay bép cai 6

Cai va nadm gay bénh thoi
giai doan déng béap tai Van Dtc, Gia Lam, Ha
No6i. Nhitng nguén ndm nay da dugc phan lap
thuan, nudi cdy va bao quan tai phong thi
nghiém ctia B mon Bénh cay, Khoa Noéong hoc.
Hoc vién Nong nghiép Viét Nam. Nguén nidm
T. asperellum da dugc xac dinh.

Thi nghiém dugc thiét k& gbm 3 cong thiic
(T) va d6i chting (C). D6i chiing, ndm giy bénh
va nadm T. asperellum dudc cdy riéng ré. Cong
thic 1 (T1) ndm gay bénh va ndm T. asperellum
dudc cdy cung nhau va cach nhau 5 cm, cong
thiic 2 (T2) ndm T. asperellum dudc cay truée
nim R. solani (R.s) hodc ndm S. sclerotiorum
(S.s) 24 gié va cong thtc 3 (T3) nam T
asperellum dudge cdy sau ndm R. solani 24 gig.
MB>i cong thiic duge nhéc lai 3 14n va theo doi su
phat trién ctia ndm T. asperellum, R. solani va
S. sclerotiorum. Thi nghiém dugc thuc hién theo
phuong phap cia Komy et al. (2015) c6 stia d6i
dé phu hop trong nghién ctu nay. Toan bd thi
nghiém dudgc tién hanh trén dia Petri duong
kinh 8,0 cm chtia méi truong PDA va giti 6 nhiét
do 25 + 2°C trong 5 - 7 ngay. Su phat trién cua
nidm giy bénh dudc do dudng kinh tidn niam
hang ngay 6 ci cong thiic thi nghiém va déi
chting. Hiéu lyc tic ché dugc tinh theo cong thiic
I = (C-T/C) x 100. Trong d6, I 1a phan tram hiéu
luc huc ché, C la dudng kinh tdn ndm giy bénh
4§ cong thiic d6i chiing va T 1a duong kinh tan
nim & cong thiic thi nghiém.
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2.4. Panh gia kha ning phat trién va hinh
thanh bao t&¢ phan
Trichoderma asperellum trén mot sé cd chat

sinh cha nam

Nam T. asperellum dudec st dung nhiéu
trong phong trit bénh hai cay tréng c6 ngudn goc
trong dat. D c6 s8 lugng sinh khéi 16n n&dm
trong san xudt ché phdm sinh hoc, ndm T
asperellum thuong dugc nhan nudi trén cac co
chat. Trong nghién ctiu nay, co chat dude su
dung dé khao sat sy phat trién va hinh thanh
bao tl phéan sinh cia ndm T. asperellum 1a ba
mia, théc ludc, bot ngd, trau - cam gao va vo hoa
diém mach. Kha nang hinh thanh sinh khéi
dugc theo d&i sau cac ngay nudi cdy va dém sb
lugng bao t phan sinh hinh thanh trong 1 gam
cd chat st dung buéng d&m héng cau.

2.5. Th nghiém tinh an toan sinh hoc cta
nam do6i khéi Trichoderma asperellum

Thii nghiém tinh an toan sinh hoc cia ndm
d61 khang T. asperellum dugc tién hanh trén
chudt nhit trang giéng Swiss véi s6 luong 40
con, can ning 18 - 20 gam/con, do Vién Vé sinh
dich t& Trung uong cung cip. Phuong phap thu
theo thudng quy ky thuat Thi nghiém doc tinh
cdp cua Vién Kiém nghiém thuéc Trung uong
VKN/TQKT-DL/03. Toan bo thi nghiém dugc
tién hanh bdi Khoa Dudc 1y, Vién Kiém nghiém
thudc Trung uong.

2.6. X 1y s6 lidu

S6 lieu duge trinh bay dudi dang gia tri
trung binh cong trit @6 léch chuén (mean + SD)
va dudc xti ly thong ké bang phép phan tich bién
1 chiéu (one-way ANOVA) véi hau kiém (post-
hoc) Newman-Keuls test hoéc dude xti 1y théng
ké bing tric nghiém Student st dung phan
mém Prism phién ban 6.0 (Graph Pad
Software). Gia tri P < 0,05 dugc coi 1a ¢6 § nghia
thong ké.

3. KET QUA VA THAO LUAN

3.1. K& qua thu thip mau dat dé phan lap
nim doéi khang Trichoderma spp. tai nim
tinh mién Bic ctia Viét Nam

Nam Trichoderma spp. c6 nhiéu trong dat
tu nhién, trong d6 nhiéu loai nhu Trichoderma
c6 kha
néng d6i khang lai cic tac nhan giy bénh hai

viride, T. harzianum, T. aperellum,...

cidy trong c6é ngudn goc trong didt nhu nim
Sclerotium rolfsii, Rhizoctonia solani, Fusarium
solani, F. oxysporum, Pythium sp., Phytophthora
nicotiana. Trong nghién ctiu nay, chin miu dat
d cac canh dong trong cAy hang ndm va lau nam
(Bang 1) da duge thu thap 6 ndm tinh mién Bic
cia Viét Nam lam vat litu dé phan lap ndm
Trichoderma spp.

Cac mau dat da thu thap duge dung trong
tdi nilon, dan nhin va mang vé phong thi
nghiém bao quan & diéu kién 4°C cho t6i khi st
dung dé phan lap ndm Trichoderma spp.

Bang 1. Danh muc cac mAu dat thu thap dé phan lap ndm Trichoderma spp.

tai nam tinh ctia mién Bic Viét Nam

Giai doan sinh

Ky hiéu mau Dia diém thu thap Dét trong tréng ciia cy Nam S6 mau
Vn.01 Gia Lam, Ha Noi 4 14 that 2015 01
Vn.02 Lwong Son, Hoa Binh Vuwon long 2015 01
Vn.03 Thuan Thanh, Bac Ninh Dau twong Ra hoa 2015 01
Vn.04 Doéng Anh, Ha Noi Ca chua Ra hoa 2015 01
Vn.05 Cao Béng Diém mach 6 la that 2016 01
Vn.06 Gia Lam, Ha Noi 4 1a that 2016 01
Vn.07 Kinh Mén, Hai Duwong 4 nam tudi 2016 01
Vn.08 Bboéng Anh, Ha Nbi Rau caéi Sau gieo 20 ngay 2017 01
Vn.09 V6 Cwong, Bac Ninh Ca chua Ra hoa 2017 01
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3.2. K&t qua phan lap ndm d6i khang
Trichoderma spp. tit cac mau dat da thu
thap tai mot s6 tinh mién Bic

Cac mau dat sau khi thu thap vé dugc phoi
khd, nghién min va phan lap theo phuong phap
cua Kumar et al. (2012) da dudc trinh bay
trong muc 2.1. Sau cung, dé lam thuin nim
Trichoderma sp., k§ thuat cdy don bao ti st
dung kim thuy tinh duéi sy hd trg cua kinh
hién vi quang hoc va k¥ thuat cdy ria dugc st
dung. K&t qua budc dau cho thay cac mau dat
thu thap dude déu c6 ndm Trichoderma sp. dua
vao dic diém hinh thai trén moéi trudng PDA
(Bang 2).

Quan sat cidc miu nam Trichoderma sp.
trén moi truong PDA cho thay rang lic diu tan
ndm c6 mau trang, hoi x6p va hinh thanh canh
bao tl phan sinh. Sau 2 ngay nudi cdy, tan ndm
chuyén din sang mau xanh, hinh thanh nhiéu
bao canh ti phan sinh. Bao ti phan sinh cta
ndm c6 dang hinh cau hoidc hinh trting, bé mit
nhén. Thé binh c6 dang hinh tru. Pa s8 cac mau
thu thap dugc hinh thanh nhiéu bao ti phan
sinh, sau 3 ngay nudi cdy va dén ngay thd 4 va
thtt 5 thi n&m moc kin dia va chuyén mau xanh
hoan toan. Ngoai ra, khi quan sat dic diém phat
trién cta ndm trén méi truong PDA, mau
Vn.Tri08 ¢ dic diém phat trién va canh bao ti
phan sinh cia mau nadm nay khac so véi cac
mau nam con lai. Vi vay, dua vao hinh thai khé

dé dinh danh tén loai ndm Trichoderma sp.

Nhu vay, dua vao cac dic diém phat trién
cla tan ndm trén méi trudng PDA, dic diém
canh bao tl phan sinh va thé binh hinh thanh
sau nudi cdy trén moéi truong PDA, 2 loai ndm
Trichoderma dugc phan lap tit cic mau dat da
thu thap. Tiép theo, k§ thuat giai trinh tu dua
trén vang gen ITS duge st dung dé xac dinh
chinh xac tén loai.

3.3. Két qua xac dinh cac miu nam déi
khang dya vao giai trinh ty gen vung
rDNA-ITS

Cac mau ndm sau khi dugc xac dinh la
Trichoderma sp. dya vao hinh thai da duge su
dung tiép tuc dé dinh danh chinh xac tén loai
dua vao giai trinh tu vung ITS (internal
transcribed spacer). Chiét DNA ctia ndm va
thuc hién phan ting PCR nhu d3 md ta trong
phuong phap nghién ctu (muc 2.2). Két qua
dién di san phdm PCR cho th4y tit ca 8 mau
Trichoderma sp. déu xuét hién bang san phim
véi kich thuéc khoang 600 bp (Hinh 1).

Tam bing san phdm PCR da duge cit va
thoi gel dé tinh sach DNA va giai trinh tu gen
theo mo ta d muc 2.2 va 2.3 phan phuong phap
nghién cttu. K&t qua giai trinh tu gen cho thay 8
mau nam déu cb chat lugng trinh tu tét, rd nét,
khong bi nhiéu va trinh tu doc dudc 14 500 - 550
nts (nucleotides). Cac trinh tu nay dudc tim kiém

Bang 2. K&t qua phan lap nam d6i khang Trichoderma sp. tit cac mau dat da thu thap

K’;gfu Dia diém thu thap Déc didm tan ndm trén méi trudng PDA Két qua phan lap

Vn.Tri01 Gia Lam, Ha Nai Xanh, nhiéu BTPS', th& binh moc thanh chim 2 - 3 cai Trichoderma sp.
(Hinh 3b)

Vn.Tri02 Lwong Son, Hoa Binh Xanh, nhiéu BTPS, thé binh moc thanh chim 2 - 3 cai Trichoderma sp.
Vn.Tri03 Thuan Thanh, Bac Ninh Xanh, nhiéu BTPS, thé& binh moc thanh chim 2 - 3 cai Trichoderma sp.
Vn.Tri04 Doéng Anh, Ha Noi Xanh, nhiéu BTPS, thé& binh moc thanh chim 2 - 3 cai Trichoderma sp.
Vn.Trio5 Cao Béng Xanh, nhiéu BTPS, thé& binh moc thanh chum 2 - 3 cai Trichoderma sp.
Vn.Tri06 Gia Lam, Ha Nai Xanh, nhiéu BTPS, thé& binh moc thanh chim 2 - 3 cai Trichoderma sp.
Vn.Tri07 Kinh M6n, Hai Dwong Xanh, nhiéu BTPS, thé binh moc thanh chum 2 - 3 cai Trichoderma sp.
Vn.Tri08 bong Anh, Ha Noi Xanh, nhiéu BTPS, thé& binh moc d6i x(rng (Hinh 3c) Trichoderma sp.
Vn.Tri09 V6 Cuong, Béc Ninh Xanh, nhiéu BTPS, thé& binh moc thanh chim 2 - 3 cai Trichoderma sp.

Ghi chii: "Bao tii phan sinh
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L gk

Vn.02 Thang DNAVn.03 Vn.04 Vn.05 Vn.06

Vn.09

Vn.07 Thang DNA Vn.08

Hinh 1. SAn phdm dién di 08 mAu ndm d6i khang Trichoderma sp. Vn.Tri02-Vn.Tri09

Ghi chii: Kich thuéc san pham PCR khoang 600 bp. Thang DNA 1 kb. Mau Vn.Tri01 duogc thuc hién tai Pai hoc Shimane,

Nhat Bén

kiém va so sanh véi cac chudi tuong déng trén
Ngan hang Gen (GenBank) bang st dung phan
mém truc tuyén BLAST cta NCBI. Két qua tim
ki€m cac trinh tu tuong déng cho thdy ring
trinh tu ctia 7 mau ndm da thu thap déu la cac
chuéi ma héa cho vung gen ITS cta nam T.
asperellum, 1 mau ndm la T. harzianum. Phan
tram doan so sanh 1a 100% c6 mtc dong nhat
trinh tu 14 99 - 100% véi cac mau T. asperellum
va T. harzianum (Hinh 2). MAu Vn.Tri01 dudgc
thuc hién tai Dai hoc Shimane cua Nhat Ban
cling cho két qua 1a T. asperellum.Phan tich pha
hé cac mau nadm Trichoderma spp. da thu thap
cho thdy mau ndm phéan lap & 5 tinh mién Béc
thuoc 2 cum T. asperellum va T. harzianum
(chii in dam trong hinh 2).

Nghién ctiu nay da xac dinh dugc 8 mau 1a
T. asperellum, 1 mau 1& T. harzianum. Trén moi
truong PDA, mau Vn.Tri08 (T. harzianum) cb
tdn ndm phat trién min va thua hon so véi tan
ndm cua cac mau Vn.Tri01-07, 09 (T.
asperellum) (Hinh 3a va c), thé binh hinh thanh
trén canh bao ti phan sinh moc khong thanh
chum 2 - 3 thé binh nhu T asperellum va
thuong d6i xting nhau (Hinh 3b va d). Nam T.
asperellum ciing dudc phat hién trén dat trong
cao su cua Tay Nguyén (Pham Ngoc Dung va
cs., 2012), Quang Tri, Thita Thién Hué (Nguyén
Hoang Loc va cs., 2011) va moét s6 tinh mién
Déng Nam B6 (méi chi cong bd trinh tu trén
Ngan hang gen, NCBI). Nhu vay, nidm T.
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asperellum phan b6 kha phé bién & Viét Nam va
la 1an dAu tién dudc phat hién trong dat tréng
cdy hang nim va ciy lau nim 6 mot so tinh
thudc dong béng séng Hong va mién ndi phia
Bic cta Viét Nam. Chinh vi vay, cac nghién ctu
tiép theo trong nghién ctu nay, chung téi su
dung mau ndm T. asperellum Vn.TriOl.

3.4. Pac diém hinh thai ndm Trichoderma
asperellum va Trichoderma harzianum

Nam T. asperellum dudc nudi cdy trén moi
truong PDA & nhiét d6 25 + 2°C, quan sat su
phat trién ctia nidm, dic diém cla tdn ndm,
canh bao ti phan sinh va bao tl phan sinh. Tan
ndm T. asperellum phat trién nhanh, diy va
x6p hon cta T. harzianum (Hinh 3a va c), sau 4
- 5 ngay nudi cdy, ndm phat trién duge 9,0 cm
va hinh thanh nhiéu bao tt phéan sinh. Thé binh
cua ndm T. asperellum moc d61 xting va thanh
chum 2 - 3 thé binh trén dau canh bao ti phan
sinh (Hinh 3a) so v6i cua T. harzianum (Hinh
3d). Tt thé binh hinh thanh cic bao t& phan
sinh, bao ti phan sinh déu tron tron hodc hinh
tring. Kich thuéce bao ti trung binh 2,9 - 3,1 x
2,3 - 3,3 um (Hinh 3b).

V6i cac dic diém phat trién nhanh va hinh
thanh s6 lugng bao ti phan sinh 16n, ndm T.
asperellum c6 thé duge tGng dung dé phong tri
nhiéu ndm gay bénh cay quan trong c6 ngudn goc
trong dat. Dé tng dung dude ngoai san xut, viée
th& nghiém sy phat trién ctia ndm trén cac gia
thé dé nhan nhanh sinh khéi ndm 1a can thiét.
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e Vn.Tri05-Trichoderma asperellum \
® Vn.Tri09-Trichoderma asperellum
o Vn.Tri03-Trichoderma asperellum

4
3 ® Vn.Tri02- Trichoderma asperellum

KY318472-Trichoderma asperellum
KX681729-Trichoderma asperellum
85 | KU341014-Trichoderma asperellum Trichoderma asperellum
© \/n.Tri01- Trichoderma asperellum
® \/n.Tri04-Trichoderma asperellum

® Vn.Tri06-Trichoderma asperellum

89|" o V. Tri07-Trichoderma asperellum
AY380909-Trichoderma asperellum

99| 'EU732725-Trichoderma asperellum J

KX381171-Trichoderma harzianum

KY764862-Trichoderma harzianum

12 ; ;
Tr rm r m
83| MF108889-Trichoderma harzianum ichoderma harzianu

® Vn.Tri08-Trichoderma harzianum

AF456909- Trichoderma koningii

— DQ367683-Trichoderma koningii

| ; 5o -Trichoderma koningii
92 'DQ341181-Trichoderma koningii

DQ367694-Trichoderma koningii

—
0.20

Hinh 2. Phan tich pha hé dua trén trinh tu toan bé ving ITS ctia 9 miu ndm Trichoderma

Ghi chii: Trong c4y pha hé, cic mau ndm Trichoderma cia Viét Nam dugc in dam (c6 ky hiéu la Vn.Tri). Cy pha hé duoc xay
dung bing phuong phap Neighbor-Joining trong MEGA 7.0. Gia tri 6 cdc nét ctia cdy pha hé la gia tri thong ké bootstrap dudi
dang % (1.000 I4n I4p). Thanh bar (0,20) thé hién khodng cach di truyén.

Hinh 3. Pic diém hinh thai cia nAm Trichoderma asperellum va
Trichoderma harzianum trén moéi truong PDA

Ghi chii: Tan ndm trén méi truong PDA sau 5 ngay nudi cay: a) Trichoderma asperellum va c) Trichoderma harzianum. Canh
bao ti phan sinh, thé binh va bao ti phan sinh: b) Trichoderma asperellum va d) Trichoderma harzianum . Thanh bar 10 um
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3.5. Nghién cittu su phat trién va hinh
thanh sinh khéi ctia ndm Trichoderma
asperellum trén nam loai gia thé

Nghién ctiu va chon giad thé thich hop dé
nhén sinh khéi ndm T. asperellum phai ddm bao
duge ngudn co chat phai dé tim, gia thanh ré,
thuan loi cho su sinh trudng, phat trién va sinh
san cua ndm. Trong nghién ciu nay, ndm loai gia
thé: ba mia, vo hoa cay diém mach, bot ngd, trau
- cam va théc ludc duge st dung dé nhan sinh
khéi ndm T. asperellum (Bang 3, Hinh 4).

Két qua cho thay rang sau 3 - 4 ngay cac soi
ndm mau tring da phat trién trén bé mit gia
thé, sau d6 ching chuyén din sang mau xanh
nhat (hinh thanh bao ti phan sinh) va mau xanh
dam (lugng bao ti phin sinh dugc hinh thanh
16n nh4t). Gia thé théc lude c6 do x6p cao, thoang
khi hon va ham lugng B1 cao nén mat d6 bao ti
hinh thanh cao nh4t (7,8 x 10° cfu/g) sau 11 ngay
nhan nudi. Tiép dén 1a gia thé bot ngd va trau

cam c6 mat d6 bao ti 1an lugt 1a 7,2 x 10%cfu/g va
7,0 x 10® cfu/g. Nam T. asperellum khong phat
trién dugc trén ba vo hoa cdy diém mach, nguyén
nhan c6 thé do vé hoa ciy diém mach c6 chia
chét tc ché su phat trién ctia ndm.

3.6. Panh gia hiéu lyc doi khang ciia ndm
voi

Rhizoctonia solani gAy bénh 16 c6 ré va

Trichoderma asperellum déi nam
Sclerotinia sclerotiorum gay bénh théi
hach cai bip

Mot trong nhiing bién phap hiéu qua dé
phong trit nhém nam gay bénh hai cdy tréng c6
nguén goc trong dat 1a st dung cac vi sinh vat
d61 khang. Trong nghién ciu nay, nadm T.
asperellum dudc st dung dé danh gia kha ning
tic ch& su phéat trién cta ndm R. solani gy bénh
16 ¢6 ré cAy va ndm S. sclerotiorum giy bénh
théi hach cai bap trong diéu kién in vitro (Bang
4, 5 va Hinh 5a-b).

Bang 3. Su phat trién va hinh thanh bao t (cfu/g)
cua nam Trichoderma asperellum trén niam loai gia thé

Ngay theo dbi — - — Gia tAhe — n - - —
Ba mia V6 hoa cay diém mach Bot ngd Trau - cam Thoc lude
3 - - - - -

5 - - 2,4x10* 1,9x10° 2,3x10*

7 1,1x10° - 4,5x10° 4,3x10° 4,9x10°

9 1,8x10° - 55x 107 5,1x 10° 53x10°

11 2,5x10° - 7,2x10° 7,0 x 10° 7,8 x 10°

Ghi chii: - chua/khéng phat trién
Bang 4. Hiéu luc d6i khang ctia nAm Trichoderma asperellum
déi v6i nAm Rhizoctonia solani trén méi truong PDA
Ngay Buwdng kinh tdn ndm (mm)
theo C T1 T2 T3

doi T Rs Tri Rs  HLPK Tri Rs  HLPK Tri Rs HLDK
1 31,0 30,3 350 230 24,2 35,0 0 100 0 29,3 3,40

2 50,0 56,5 46,3 10,7 81,1 493 10,0 82,3 22,0 50,3 11,0

3 80,0 80,0 74,0 6,0 92,5 71,5 0 100 34,5 455 43,1

4 - - 80,0 0 100 80,0 - - 440 36,0 55,0

5 - - - - - - - - 45,0 35,0 56,3

6 - . - - - - - - 49,0 31,0 61,3
7 - . - - - - - - 75,0 5,0 93,8

Ghi chi: HLDK: Hiéu luc déi khang, T1: céng thi thi nghiém 1 (ndAm T. asperellum (Tri) va ndm R. solani (R.s) dugc c4y cung
thoi gian), T2: céng thiic thi nghiém 2 (ndm Tri duge cay trude nAm R.s 24 gio) va T3: cong thiic thi nghiém 3 (ndm Tri duge

cdy sau nam R.s 24 gio).
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~ ~ ne g . ~ ~ . ., )\?
Hinh 4. Nhan nuéi nam Trichoderma asperellum trén nam loai gia thé

Ghi chi: a) ba mia, b) vo hoa cdy diém mach, c) trdu - cam, d) bot ngd va e) théc lupc

Két qua cho thay nam T. asperellum ciy
trude ndm R. solani 24 thi hiéu qua déi khang
dat cao nhat (100%) sau 4 ngay nudi cdy (Bang
4, Hinh 5a). Nam T. asperellum lan at va phat
trién lan sang ca ndm R. solani. Nhu vay, khi xt
Iy ché phdm ndm 7. asperellum ngoai déng
rudng nén xu 1y hodc bén vao dit trude khi gieo
hat/tréng ciy 2 - 3 ngay, nam T. asperellum sé
phat trién va ngin chan ndm giy bénh khi hat
dudc gieo hoic cay dugc trong vao dat va sé cho
hiéu qua phong trtt bénh cao. Nhiing nghién citu
truéec day
asperellum c6 hiéu qua d6i khang cao ddi véi
nim R. solani (Asad et al, 2014; Yang., 2014).
Theo d6, T. asperellum c6 thé tiét enzyme pha

cing cho thdy rang ndm T

hiiy vach t& bao s¢i ndm R. solani hoéc ciing c6

thé ky sinh truc ti€p va giét chét sgi ndm R.
solani.

Cung v6i ndm R. solani, nAm S. sclerotiorum
ciing gy bénh thoi hach trén nhiéu cay tréng va
gy thiét hai c6 ¥ nghia kinh t& nhu cdy cai bip.
Trong nghién ctiu nay, hiéu luc déi khang ctaa
nam T. asperellum cling dugdc thii nghiém déi véi
nidm S. sclerotiorum (Bang 5, Hinh 5b). Nghién
ctiu cling cho thay két qua tuong tu, khi ndm T.
asperellum dudc cay trudc ndm S. sclerotiorum 24
gid thi liéu luc tc ché dat 100% sau 3 ngay nudi
cdy. Tan ndm T asperellum ciing 14n at va xam
1&8n hét tdn ndm S. sclerotiorum (Hinh 5b). Nghién
ctiu ciia Lopes et al. (2012) cting cho thay nadm T.
asperellum c6 kha ning tiéu diét ndm S.
sclerotiorum.
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Bang 5. Hiéu luc d6i khang ctia ndm Trichoderma asperellum
déi v6i nam Sclerotinia sclerotiorum trén méi truong PDA
DPuwéng kinh tan ndm (mm)
Ngay
theo doi c i T2 ™
Tri Ss Tri S.s HLPK Tri S.s HLBK Tri S.s HLBK
1 31,0 20,0 32,0 24,0 - 30,0 0 - 0 20,1 79,9
2 50,0 48,0 60,0 20,0 58,3 57,0 11,0 81,1 38,0 43,7 46,1
3 80 67,0 80 0 100 80 0 100 39,5 36,3 63,7
4 - 80 - - - - - 46,0 30,7 69,3
5 - - - - - - - 64,0 18,3 81,7

Ghi chi: HLDK: Hiéu luc doi khing, C: cong thiic déi chiing (cdy T. asperellum (Tri) va nAm S. sclerotiorum (S.s) riéng. T1:
céng thit thi nghiém 1 (ndm Tri va nAm S.s dugc cay cung thoi gian), T2: cong thiic thi nghiém 2 (nam Tri dugc c4y trudc ndm
S.s 24 gio) va T3: cong thiic thi nghiém 3 (ndm Tri dugc cdy sau ndm S.s 24 gio).

a

Hinh 5. a) Kha ning déi khang ctia nAm Trichoderma asperellum

déi v6i nAm Rhizoctonia solani trén méi truong PDA va b) Kha ning déi khang

cua nam T. asperellum d6i v6i nAm Sclerotinia sclerotiorum trén moéi truéng PDA

Ghi chu: Tu trai qua phai, tir trén xuéng dudi: a) doi chitng mdm R. solani), d6i chitng (ndm T. asperellum), T. asperellum cay
trudec ndm R. solani 24 gio, T. asperellum c4y cting nAm R. solani va T. asperellum c4y sau ndm R. solani 24 gid; b) d6i chiing

(ndm T. asperellum), déi chiing (ndm S. sclerotiorum), T. asperellum c4y trudc ndm S. sclerotiorum 24 gio, T. asperellum cay

sau ndm S. sclerotiorum 24 gio va T. asperellum cdy cting nAm S. sclerotiorum.

3.7. Panh gia an toan sinh hgc cia nim
Trichoderma asperellum déi v6i chudt

Can ct vao két qua danh gia hiéu lyc déi
khang ctia ndm T. asperellum d6i véi hai nam
R. solani va S. sclerotiorum cho thay hiéu luc
d6i khang dat 100% (Bang 4, 5). Cac nghién ctu
trén thé giéi cting cho thay T. asperellum cé kha
nang tiéu diét nhiéu ndm bénh hai cdy tréng cé
ngudn goc trong d4t. Nhu vay, c6 thé tng dung
T. asperellum dé phong trit nhiéu bénh n&m hai
cdy tréng quan trong trong san xuat. Khi ting
dung ngoai san xuit, viéc danh gia an toan sinh
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hoc clia ndm nay ddi véi dong vat 1a can thiét.
Thi nghiém dudc thuc hién trén chudt nhit
tring nhu da mo ta ¢ phuong phap nghién ctu.
Két qua thi nghiém trinh bay 6 bang 6.

Két qua theo d&i khéi lugng trung binh ctaa
chudt trong qua trinh thi nghiém 7 ngay cho
thay: Trude khi uéng mau thi, khéi lugng trung
binh ctia chudt khong cé su khac biét c6 ¥ nghia
thong ké so v6i nhau va so véi nhém dé6i chiing
(Panova truse > 0,055 P 1.y truse > 0,055 P oy ruee >
0,05). Sau uéng mau thi 7 ngay, chuoét 6 nhom
d61 chiing va nhém tht déu ting can. Cé su khac
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Bang 6. K&t qua so sanh khéi lugng chuét gitta nhém déi chitng

va cac nhém thi nghiém cho uéng naim déi khang Trichoderma asperellum

Trwdc thir nghiém

Sau th& nghiém Tang khbi

Nhom P wdc-sau
Khéi lwong (g) Ptrusc thiv nghiem Khéi lwong (9) Psau thir nghiem lwong (%) o

Déi chirng (C) 20,8 £0,8 Panova > 0,05 31,9+1,8 Panova > 0,001 153,6 P < 0,001

Thir 1 (T1) 20,4 £ 0,6 Pr1.c> 0,05 30,4+1,9 Pr1.c> 0,05 149,4 P < 0,001
Pri12> 0,05 Pri2> 0,05
Pr1r3> 0,05 P13 < 0,001

Thir 2 (T2) 20,7 £0,8 P12.c> 0,05 30,6 +£1,9 Pr2.c> 0,05 147,5 P < 0,001
Pr213> 0,05 Pr213 < 0,001

Thir 3 (T3) 20,5+0,8 P13.c> 0,05 30,125 P13.c< 0,001 129,3 P < 0,001

khac biét c¢6 ¥ nghia thong ké vé khoi lugng caa
chudt khi so sanh véi truée tht nghiém ¢ méi
nhém (P, a0 < 0,001). Pong thoi c6 su khac
biét c6 ¥ nghia théng ké vé cAn ning trung binh
sau thi nghiém gitia nhém thi liéu cao so véi 2
nhém liéu thap hon va so véi nhém ddi chiing
(Panova sau < 0,0015 P 5.0y gau < 0,001; P 5 7p) o <
0,001, P g5 19 e < 0,001). Khong c6 sut khac biét
vé cAn ning trung binh gitia 2 nhém thu liéu
thap (T2 va T3) v6i nhau va so v6i nhém doi
ching (P (1-¢) sau > 0,05; P (15.13) sau > 0,05).

Nhu vay, cho chuét uéng mau thiu véi mic
liéu 10 g va 20 g mau thu/kg chudt khong nhan
thdy biéu hién khac thudng so v6i nhém déi
chiing, khéng nhan thay c6 biéu hién ngd doc trén
chudt thi nghiém trong thoi gian theo doi. Tat ca
chuot déu an udng, hoat dong binh thudng.

4. KET LUAN

Da xac dinh dudc hai loai ndm d6i khang T.
asperllum va T. harzianum dua vao dac diém
hinh thai va trinh ty ving gen ITS. Nam T.
asperllum phan bd phé bién & mién Béc Viét
Nam. Ndm T. asperllum phat trién nhanh va
hinh thanh sinh khéi bao ti phan sinh nhiéu
nh&t trén co chat théc lude (7,8 x 10° cfu/g), bot
ngd (7,2 x 10® cfu/g) va trau cam (7,0 x 10%cfu/g).
Nam T. asperllum c6é kha ning tic ché tot su
phat trién cta ndm R. solani gy bénh 13 ¢6 ré
va ndm S. sclerotiorum gay bénh thdi hach bép
cai trong diéu kién invitro, mtc dd tic ché la
100% sau 3 - 4 ngay nudi cdy) Nidm T.

asperellum an toan do6i véi chudt 6 liéu lugng 20
g ché& phdm/kg chuét.

LOI CAM ON

Nghién ctiu nay dudc tai tr¢ béi dé tai trong
diém cap Hoc viéen ma s6 T2015-01-01TD.
Chiing t6i ciing xin chan thanh cam on GS. TS.
Makoto Ueno, Trucng dai hoc Shimane, Nhat
Banda gitp dé xac dinh mau Vn.Tri01 va Khoa
Dugc 1y, Vién Kiém nghiém thudc Trung uong
da ho trg ky thuat danh gia tinh an toan sinh
hoc ctia nadm T. asperellum d6i v6i chuot.

TAI LIEU THAM KHAO

Anees M., Tronsmo A., Edel-Hermann V., Hjeljord
L.G., Héraud C. and Steinberg C. (2010).
Characterization of field isolates of Trichoderma
antagonistic against Rhizoctonia solani. Fungal
Biol., 114(9): 691-701.

Asad S.A., Ali N., Hameed A., Khan S.A., Ahmad R.,
Bilal M., Shahzad M. and Tabassum A. (2014).
Biocontrol efficacy of different isolates of
Trichoderma against soil borne pathogen Rhizoctonia
solani. Pol. J. Microbiol., 63(1): 95-103.

Doyle J.J.and Doyle J.L.(1987). A rapid DNA
isolation procedure for small quantities of fresh
leaf tissue. Phytochem Bull., 19: 11-15.

Harman G.E. (2006). Overview of mechanisms and uses
of Trichoderma spp. Phytopathol., 96: 190-194.

Komy M.H.E., Saleh A.A., Eranthodi A. and Molan
Y.Y. (2015). Characterization of
Novel Trichoderma asperellum Isolates to Select

Effective Biocontrol Agents Against Tomato
Fusarium Wilt. Plant Pathol J., 31(1): 50-60.

1603



Phan Iap va danh gia kha nang dbi khang cta Trichoderma asperellum dbi véi tac nhan gay bénh cay cé ngudn gbc

trong dat

Kotasthane A., Agrawal T., Kushwah R. and Rahatkar
0.V. (2015). In-vitro antagonism of Trichoderma
spp. against Sclerotium rolfsii and Rhizoctonia
solani and their response towards growth of
cucumber, bottle gourd and Dbitter gourd.
European J. of Plant Pathol., 141(3): 523-543.

Kumar K., Amaresan N., Bhagat S., Madhuri K. and
Srivastava ~ R.C.  (2012).  Isolation  and
Characterization of  Trichoderma spp. for
Antagonistic Activity Against Root Rot and Foliar
Pathogens. Indian J. Microbiol., 52(2): 137-144.

Lopes F.A., Steindorff A.S., Geraldine A.M., Brandédo
R.S., Monteiro V.N., Lobo M. Jr., Coelho A.S.,
Ulhoa C.J. and Silva R.N. (2012). Biochemical and
metabolic profiles of Trichoderma strains isolated
from common bean crops in the Brazilian Cerrado,
and potential antagonism against Sclerotinia
sclerotiorum. Fungal Biol., 116(7): 15-24.

Mbarga J.B., Hoopen G.M.T, Kuaté J., Adiobo A.,
Ngonkeu M.E.L., Ambang Z., Akoa A., Tondje
P.R. and B.A.D. Begoude. (2012). Trichoderma
asperellum: A potential  biocontrol  agent
for Pythium myriotylum, causal agent of cocoyam
(Xanthosoma sagittifolium) root rot disease in
Cameroon. Crop Protection, 36: 18-22.

Nguyen Hoang Loc, Hoang Tan Quang, Nguyen Bao
Hung, Nguyen Duc Huy, Truong Thi Bich Phuong
and Tran Thi Thu Ha (2011). Trichoderma
asperellum Chi42 Genes Encode Chitinase.
Mycobiology, 39(3): 182-186.

Nguyén Vin Vién, Nguyén Thi Ta va Bui Vin Cong
(2012), Nghién ciru san xuét va st dung ché pham
nam ddi khang Trichoderma viride phong trir mot s6
bénh nim hai ving ré cdy khoai tay, lac, dau
tuong. Tap chi Khoa hoc va Phat trién, 10(1): 95-102.

Pham Ngoc Dung, Ha Vit Cuong, L€ Pinh Thao, Ha
Giang, Tran Thi Nhu Hoa, Nguyén Hong Tuyén va
Nguyén Thay Hanh (2012). Nghién ctru st dung
nam d6i khang Trichoderma asperellum trong
phong trir ndm Phytophthora spp. gy bénh trén
cdy cao su. Tap chi Bao v¢ thuc vat, B Nong
nghiép va Phat trién néng thon, 12.

Rojo F.G., Reynoso M.M., Ferez M. and Chulze S.N.
(2007). Biological control by Trichoderma species
of Fusarium solani causing peanut brown root rot
under field conditions. Crop Protection., 26(4):
549-555.

1604

Santos-Villalobos S., Guzman-Ortiz D.A., Gomez-Lim
M.A., Délano-Frier J.P., de-Folter S., Sanchez-
Garia P. and Pefia-Cabriales J.J. (2013). Potential
use of Trichoderma asperellum (Samuels,
Liechfeldt et Nirenberg) T8a as a biological control
agent against anthracnose in mango (Mangifera
indica L.). Biol. Control., 64: 37-44.

Tran Kim Loang, L& Dinh Poén, Ta Thanh Nam, Ngb
Thi Xuan Thinh, Nguyén Thi Tién Sy va Tran Thi
Xé (2009). Phong trir bénh do nim Phytophthora
trén cdy hd tiéu bang ché phim sinh hoc
Trichoderma (Trico-VTN) tai Tay Nguyén, Tap
chi chuyén nganh BVTYV, 2: 22-27.

Tran Thi Thu Ha va Pham Thanh Hoa (2012). Kha
ning d6i khang cta nidm Trichoderma véi ndm
bénh hai ciy trong Sclerotium rolfsii Sacc trong
diéu kién in vitro. Tap chi Khoa hoc, Pai hoc Hué,
6: 75.

Tran Thi Thuan (1999). Phuong phap san xuat va sir
dung ché phim nam T. viride dé phong trir bénh
hai cay trong. Tap chi Bao vé thyc vat, tr. 33 - 34.

Troian R.F., Steindorff A.S., Ramada M.H., Arruda W.
and Ulhoa CJ. (2014). Mycoparasitism studies of
Trichoderma  harzianum  against  Sclerotinia
sclerotiorum: evaluation of antagonism and
expression of cell wall-degrading enzymes genes.
Biotechnol Lett., 36(10): 2095-101

White T.J., Bruns T., Lee S. and Taylor J.W. (1990).
Amplification and direct sequencing of fungal
ribosomal RNA genes for phylogenetics. /n: Innis
MA, Gelfand DH, Sninsky JJ, White TJ,
editor. PCR Protocols: A Guide to Methods and
Applications. New York: Academic Press Inc., pp.
315-322.

Wu Q.,, Sun R, Ni M, YulJ, Li Y., YuC., Dou K.,
Ren J., and Chen J. (2017). Identification of a
novel fungus, Trichoderma asperellum
GDFS1009, and comprehensive evaluation of its
biocontrol efficacy. PLoS One. 12(6): €0179957.

Yang P. (2014). Antagonism of Trichoderma
asperellum against Rhizoctonia solani. Advanced
Materials Res., pp. 955-959 : 775-778.

Zhang F., Ge H., Zhang F., Guo N., Wang Y., Chen L.,
Ji X. and Li C. (2016). Biocontrol potential of
Trichoderma harzianum isolate T-aloe against
Sclerotinia sclerotiorum in soybean. Plant Physiol.
Biochem., 100: 64-74.



