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Study on Trichoderma Antagonistic Fungi Control
Phytophthora spp. Caused Diseases on Rubber

Pham Ngoc Dung, Ha Viét Cuong, L& Dinh Thao, Ha Giang, Tran Thi Nhu Hoa,
Nguy&n Héng Tuyén, Nguyén Thuy Hanh

Vién Bao vé thyc vat

Abstract

Various regions in Viet Nam also provide an ideal climate for Phytophthora species to flourish, and the genus
Phytophthora is responsible for extensive economic damage in a wide range of different crops, including rubber.
Biological control involves the use of the beneficial organisms, their genes, and/or products, such as metabolites,
that reduce the negative effects of plant pathogens and promote positive responses by the plant. Antagonist
belong to the genus Trichoderma are among the most commonly isolate soil fungi. Due to their ability to protect
plants and contain pathogen populations under different soil condition, these fungi have been widely studies and
commercially marketed as biopesticides, bio-fertilizers and soil amendments Trichoderma spp. also produce
numerous biologically active compounds, including cell wall degrading enzyme, and secondary metabolites. We
focus our attention on the biological, ecological aspects of Trichoderma asperellum in this topic.

Keywords: identify, biological, ecological of Trichoderma asperellum

DAT VAN DE

San Iwong ctia nhidu loai cay tréng da b giam
dang ké do hang loat bénh Phytophthora gay hai
& hau hét cac vang nhiet doi &m. O' Viét Nam,
nam Phytophthora gay hai rét nhiéu loai cay tréng
c6 gia tri kinh té cao nhu: sau riéng, ca cao, cao
su, hd tiéu, dra...Trén cay cao su cac bénh do

ndm Phytophthora spp. gdy hai nhu: loét soc
miéng cao, bénh rung 14 mua mua, bénh xi mu
lam gidm dang ké n&ng suét va san lwgng mu cao
su. Dac biét 1a cac vudn cao su tiéu dién, noi ma
ngwdi trdng.co cac ki thuat vé& canh tac, khai thac
va phong trir sau bénh con yéu kém, c6 nhirng
vurdn ty 1& cay khang cho ma chiém 35 - 40%.


http://wwv/.pestalert.org/viewArchPestAI
http://www.extento.hawaii.edu/kbase/crop/type/b
http://www.ctu.edu.vn/
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Cho dén nay, bién phap chi yéu trong phong
trr bénh hai cay tréng van 1a s& dung thubc héa
hoc. Viéc sir dung quéa nhidu thubc héa hoc da
gay 6 nhiém moi truerng, anh hudng dén bién adi
khi hau, dén sire khde con ngudi. Cac ché phdm
sinh hoc c6 kha nang han ché dwgc bénh hai,
khéng gay hai dén moi trwéng sbng ngay cang
duoc khuyén khich st dung. Tuyén chon cac vi
sinh vat dbi khang cé cac dic tinh sinh hoc tét,
c6 khd nang dbi khang cao vé&i tdc nhan gay
bénh, d& 1am nguyén liéu san xuét cac ché pham
sinh hoc 1a vé cung cAn thiét.

Hién nay, nhiéu loai ndm Trichoderma 44
dwoc rat nhidu nha khoa hoc trong va ngoai
nwdc tién hanh nghién ciru dé phang trir nhidu
loai bénh gay hai cay tréng. Tuy nhién, viéc phan
1ap va tuyén chon cac ngudn ndm Trichoderma &
cac vung sinh thai va cly tréng cy thé clng gop
phan cho ndm ddi khang nay d& thich trng, sinh
tredng va phat trién tét, khd nang nhan mat 4o
trong dat I&6n, nang cao hiéu qua phong trir bénh.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

1. Vatliéu

Mot sé vat lieu d& ndu moi tredng: ca rét
(20g), khoai tay (20g), agar (15g), cac hoa chét:
Pimaricin  (10pg/ml), Rifampicin  (50pg/ml),
Hymexazol (50pg/ml)...

- C4c loai hoa chét chay PCR: DH,0,10X PCR
buffer, MgCl, (50mM), dNTP mix (25mM), primer
ITS4 (10mM), primer ITS5 (10mM), Taq DNA
polymerase, DNA ; primer ITS4/ITSS...

2..Phwong phéap nghién ciru

2.1. Phwong phép thu thp va phan Iip
nam Trichoderma

Phan |ap ndm Trichoderma theo phwong
phap cua Samuels (2004).

Céac mau ré va a4t vung ré cla cao su, ca cao
va hd tiéu thu thap trén ddng rudng. Mau ré dwoc
rira sach dudi voi nwdc va khir trung béd mat bén%
cbn 95° trong 30 gidy sau d6 riva bang cén 75
trong 2 phat, cudi cung rira sach lai 3 1an bdng
nuwéc cat khir tring va cy vao moi tredrng WA va
PDA. M3u dit dwgc pha loang va cly trén moi
trvérng TME va PDA. Cac mu cdy duoc i & 28 °C
sau d6 dugc tach thudn trén méi trwémg PDA.

Pia diém thu thap miu: miu dit thu thap

in

quanh vung r& clia cac cay lau nam: cao su, ca
phé, hd tiéu, ca cao thu thap tir cac vung trdng
khac nhau cua 3 tinh Binh Phuwéc, Dak Lak va
Quang Trj,

2.2. Khé ndng déi khédng cua nam
Trichoderma asperellum déi v& nam
Phytophthora g8y bénh trén cao su

Kha nang abi khang cta ndm Trichoderma
asperellum v&i ndm Phytophthora sp.  dugc
danh gia theo phuwong phap ctia Vién Bao vé
thyre vat.

Mdi tredng thi nghiém: PDA
- Phuong phép tién hanh: cdy ddi xirng hai bén

2.3. Nghién ctru mét s6 ddc diém hinh théi,
sinh hgc va sinh thai cia nam Trichoderma
asperellum

- M&i treéng nudi cdy ndm PDA, dit didu kién
nhiét d¢: 28°C
M&i cong thirc thi nghiém nhéc lai 3 lan, mbi
I&n 3 hp petri.
Chi tiéu theo doi: theo doi téc d phat trién
clia ndm & cac ngay thir 1, 2, 3 sau khi cay bing
cach do dwdng kinh tan ndm.

2.4. Phuong phép dinh tinh hoat dé enzym
chitinase, B-glucanase va cellulase ctua nam
Trichoderma

Hoat d cac enzym chitanase, B-glucanase va
cellulase ctia nAm Trichoderma dwgc dinh tinh
bdng phuwong phap do duwdng kinh vong phén
gidi trén méi treérng cadm (rng téng hop cua tirng
loai enzym (DPanh gia theo phwong phap trong
tuyén tap vi sinh vat hoc clia Nguyén Dic
Lwong, 2004).

2.5. Dinh danh ndm ddl khéng cao véi lodi
nédm Phytophthora gdy mat mu cao su béang
irng dyng céng nghé sinh hoc phén t&

T#ng sinh khdi ndm, thu nhan sinh khéi va nghién
Tach chiét ADN ctGa ndm Trichoderma
Thye hién quy trinh ly trich theo Lee va Taylor
(1990) ¢ cai tién.
- Thye hién phan trng PCR khuéch dai vung
ITS-Ribosome ADN cac mau ndm Trichoderma
- Str dung effendorf 0,2 mi trén phén (rng theo
thir ty va thé tich nhu sau:
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Céc hoa chét dwoc s dung: DH,0,10X PCR
buffer, MgCl, (50mM), dNTP mix (25mM), primer
ITS4 (10mM), primer ITS5 (10mM), Taq DNA
polymerase, DNA ; Tdng thé tich : 25 pl.

- Dién di, quan sat va phan tich két qua.

Doc trinh ty ving ITS-Ribosome ADN véi
cap primer ITS4/ITSS.

Két qua gidi trinh ty sé dwgc xt ly bing phin
mém ClustalX, Phylip 3.64, Chromas va
TreeView. Két qua xi¥ ly sé dugc so sanh véi dir
liéu cha NCBI.

KET QUA VA THAO LUAN

1. Thu thdp va phan 13p nim dbi khang
Trichoderma sp.

Trong tdng sé 80 mAu dat thu thap quanh ving ré
clia cac cdy lau nam: cao su, ca phé, hd tiéu, ca cao
thu thap tir cac ving trdng khac nhau clia 3 tinh Binh
Phuéc, Bak Lak va Quang Trj, da phan 18p duoc 18
ngudn Trichoderma sp., trong d6 ¢6 8 ngudn c6 trién
vong (Bang 1), cac ngudn nay c6 sgi ndm phat trién
rat tot trén moi trwdng PDA, mau séc s¢i ndm khac
nhau: tir xanh d4m, xanh nhat dén mau xanh la ma...

Bang 1. Ngu&n Trichoderma c6 tridn vong da thu thap duwec

(tai Binh Phuwéc, Dik Lik va Quang Trj)

Ky hiéu_nguén

Stt | Ky hiéu miu Tén ngudn ndm Xuét xr ngudn ndm

1 DKOLCS 2 TrBC-CS 2 Trichoderma sp. | Dt tréng cao su (CwMgar - D&k Lik)

2 | DKBLCC 23 TrBC-CC 23 Trichoderma sp. | Dt tréng ca cao(Vién KHKTNLNT4y Nguyén)
3 DKBLCP 29 TrBC-CP 29 Trichoderma sp. | Dt trbng Ca phé (EaHleo - Dak Lak)

4 DKOLCS 8 TrBC-CS 8 Trichoderma sp. | D4t tréng cao su (Krongbuk - D3k Lik)

5 | DKQTHT 19 TrBC-HT 19 Trichoderma sp. | Dt tréng hd tiéu (Vinh Linh - Quang Tr)

6 DKQTCS 8 TrBC-CS 6 Trichoderma sp. | Dt tr6ng cao su_(Cam L& - Quang Tri)

7 | DKBPCS 11 TrBC-CS11 Trichoderma sp. | Dét tréng cao su_(Bu gia map - Binh Phudrc)
8 DKBPHT 20 TrBC-HT 8 Trichoderma sp. | Dét tréng hé tiéu (Phwéc Long - Binh Phudc

2. Kha ning déi khang cta 8 nguén nim
Trichoderma sp. dbi v&i ndm Phytophthora
gay bénh trén cao su

2.1. Kha ndng ky sinh cGa nam Trichoderma

_ Co ché ky sinh: Theo R.Weindling mé ta tir
nam 1932 (Adams, 1990; Snyder et al., 1976),
tac gid goi dé la hién twgng “giao thoa sgi nam"”
Trwdc tién s¢i ndm Trichoderma vay xung quanh
soi ndm Phytophthora, sau d6 cac s¢i nam
Trichoderma thét chat lay cac s@i ndm, cudi cung
mé&i thdy ndm Trichoderma xuyén qua s¢i nidm
Phytobhthora lam thling mang ngoai cla chung,
gay nén sy phan huy cac chét nguyén sinh trong
sQi nam bénh.

Nhirng nghién ctru chi tiét gdn day bang kinh
hién vi dién t& vé ving "giao thoa s¢i ndm" cho
thdy co ché chinh cua hién tugng ky sinh & nam
Trichoderma trén ndm gay bénh l1a sy xoin cla
soi ndm Trichoderma quanh s@i nam vat chy,
sau d6 xay ra hién twong thdy phan thanh sgi

ndm vat chd, nhy d6 ma ndm Trichoderma xam
nhap vao bén trong s¢i ndm vat chi. Diéu nay
din dén hién twgng chét nguyén sinh & sgi ndm
vat chi bj pha réi treng phdn ho3c hoan toan.
Cubi cung, nguyén sinh chéat bj mét di va sgi ndm
vat chl bj pha v&, gidi phong cac s¢i ndm dang
sinh san cGa ndm Trichoderma. Hién twgng tan
ra Kitin c6 & vung xung quanh noi xam nhép cua
ndm Trichoderma (Dubey, 1995; Inbar et al.,
1996; Mikala-Doukaga et al.,, 1979; Rousseau et
al., 1996).

Mbt diéu quan trong cho sy ky sinh clia ndm
Trichoderma trén nidm gay bénh cay la cac conidi
clla ndm Trichoderma sau khi ndy mam tao
thanh sg@i ndm phai tiép xtc dwoc vdi ndm vat
chl va phai hinh thanh dwoc thé giac bam. Thé
gidc bam nay sé bam chic va xam nhap vao
trong thanh té bao clia nam vat cha. Ti lé ky sinh
sé& ting lén khi tang sy tiép xtc trc tiép clia ndm
Trichoderma véi ndm vat chu (Inbar et al., 1996;
Pereverzeva et al., 1995).
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Nghién clru khé ndng ky sinh cta 8 dong
Trichoderma (bang 2) da phan I1ap dugc dbi véi ndm
Phytophthora gy mat mi cao su. Qua theo dai qua
trinh phat trién cho thdy sau 2 ngay cly truyén ca 2
loai ndm Trichoderma va Phytophthora déu phét trién
va lan nhanh trén mdi trwdmg, gitra ving ndm gay
bénh va ndm Trichoderma hinh thanh mét dwdng
ranh gi&i r8, goi la vién ddi khang. Tl ngay thir 4 sau
khi cly tr& di, ndm Trichoderma ky sinh sgi ndm

Phytophthora |am cho ndm nay teo d&n va chét hoan
toan. Két qud & bang chi ra sau 8 ngay ving ném
bénh c6 dwdng kinh 14 0,0 - 2,4 cm, & cdng thirc d6i
chirng (khdng c6 ndm Trichoderma) n&m P. botryosa
sinh trwdng va phét trién tét sau 8 ngay da dat duémg
kinh t8i da. Hiéu quad Urc ché cla cac dong ndm
Trichoderma @6i v&i ndm P. botryosa va P.
citrophthora gay bénh trén cao su tr 72,7 - 100 %.

Bang 2. Kha niing ky sinh cua céc dong ndm déi khang Trichoderma sp.
abi véi ndm P. botryosa va P. citrophthora gy mit mu cao su

P. botryosa P. citrophthora
Ngudn Trichoderma Puwéng kinh 1an ndm (cm) Hidu qua Pudng kinh tan ndm (cm) Hidu qua
sau cy 8 ngdy ¢ ch (%) sau cly 8 ngdy ¢ ché (%)
Péi khang | Déi ching Péi khang Déi chirng
TrBC-CS 2 0,0 8,8 100,0 0,0 8.8 100,0
TrBC-CC 23 0,6 8,8 92,7 1,7 8,8 80,7
TrBC-CP 29 2,0 8,8 77,4 2,0 8,8 77,3
TrBC-CS 8 0,8 8,8 91,4 2,4 8,8 72,7
TrBC-HT 19 0,7 8,8 91,8 1,0 8,8 88,6
TrBC-CS 6 0,5 8,8 93,9 1,8 8,8 79,5
TrBC-CS11 2,4 8.8 72,7 2.3 8.8 73,9
TrBC-HT 8 0,0 8.8 100,0 0,0 8,8 100,0

2.2. Kha nang sinh khang sinh bay hoi cua
nam Trichoderma

Chung t6i st dung 5 dong ndm (bang 3) cé
kha nang déi khang bang ky sinh s¢i cao nhat aé
thtr kha nang sinh chat khang sinh, dung 2 hép
petri c6 dudng kinh bing nhau chira mdi trirdng
PDA, mét hop cady ndm Trichoderma, mét hép
cay nam Phytophthora spp. g8y hai cao su, sau
dé Gp 2 hép lén nhau, dung parafin cubdn mép

hop lai cho khit. Di chirng Ia c3p petri chi ciy
n&m Phytophthora spp.

Ngudn TrBC-CS 2 va TrBC-HT 8 c6 kha nang
sinh ch&t khang sinh @c ché dugc ném
Phytophthora cao nhét, hiéu qua dat 92,8%
93,4% dbi v&i ndm P. botryosa va hiéu qua dat
90,4% 91,8% dbi véi ndm P. citrophthora. Céc
ngudn khac c6 kha nang rc ché nhwng véi hiu
qua thAp hon (70,3 - 85,9).

Bang 3. Kha nang rc ché ndm P. botryosa va P. citrophthora bing chit khang sinh
bay hoi cia cAc dong ndm Trichoderma sp. (Vién Bao v thye vét, 2010)

P. botryosa P. citrophthora

‘Ngudn Duwdng kinh tan ndm (cm) Dudng kinh tan ndm (cm) | Hiéu qua

Trichoderma sau cdy 8 ngay Hieu qué sau cdy 8 ngdy &rc ché
, —— hé (%) , —
Déi khang Pdi chirng wee Déikhang | Béi chirn (%)

TrBC-CS 2 0,6 a 8,8 93,4 0,8 a 8,8 90,4
TrBC-HT 19 26b 8,8 70,3 21¢ 8,8 76,3
TrBC-CS 6 1,2ab 8,8 85,9 1,6 bc 8,8 81,3
TrBC-HT 8 0,6 a 8,8 92,8 0,7a 8.8 91,8
TrBC-CC 23 1,3ab 8,8 84,8 14b 8.8 83,7

CV(%) 1.9 1,6
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~3. Binh danh ndm déi khang cao véi loai
nam Phytophthora gdy mét mu cao su bing
trng dung cdng nghé sinh hoc phén tw
3.1. Giai trinh ty

Hai ngubén ndm duwgc phan l4p tir vung d4t
trébng cao su va hd tiéu cla Tay Nguyén la
Trichoderma TrBC-CS 2 va TrBC-HT 8 c6 kha
nang d8i khang cao nhit v&i cac loai ndm
Phytophthora spp. gay hai cao su duw¢c dinh
danh b&ng céng nghé sinh hoc phan tir.

Tach chiét ADN va thwe hién phdn tng PCR
khuéch dai vung ITS-Ribosome ADN cac mau ndm
Trichoderma. Vung ITS cla 2 mau ndm nay da
dwoc nhan dong thanh cong bing PCR diung cip

mdi ITS4 va ITS5. San phdm PCR cla ca 2 mau
da duoc tinh chiét tir gel agarose dung kit tinh chiét
PurelinkTM Quick Ge! Extraction Kit (Invitrogen).
Sau khi @3 lam tinh sach san phdm, ching téi tién
hanh gidi trinh ty doan ITS cta ndm.

Két qua gidi trinh ty dwec tap hop & bang 4,
hinh 1,2,3,4, 5, 6. B&n san phdm gidi trinh ty thu
duoc cla 2 miu ndm c6 chét lwong tét. Db thi
trinh ty rd, khong nhidu. Sau khi 1&p rap 4 trinh tw
va loai bd cac phdn nhidu & 2 d3u ctia mdi san
phdm gidi trinh ty dung phdn mém SeqEdit
(DNAStar), chang téi thu duweec trinh ty doan ITS
cta 2 miu véi kich thwéc 586 bp (miu TrBC-CS
2) va 598 bp (mAu TrBC-HT 8)

Bang 4. Két qua giai trinh ty ving ITS ctia 2 m3u ndm Trichoderma

M3u M3 trinh ty PCR Mébi sequencing | Chét lwgng trinh ty | Doan doc dugc (bp)
TrBC-CS 2 CH335 ITS4-1TS5 ITS4 Tét 586
CH336 ITS4-1TS5 ITS5 Tét
CH338 ITS4-1TS5 ITS4 Tét
- 598
TBCHTS CH339 ITS4-ITS5 ITS5 Tét

)
GCUrC AT

TeaacecTeoasccce

1P vooosardBocar recaa rcansacccarcac A

T 2 PRI PRI

AAAT 4 CADFABCABT Cr ca®e ot aacca P

i A munuum il

Hinh 1. Minh hoa mét doan db thj trinh tw san phdm giai trinh ty CH335 ca miu TrBC-CS 2

AAA A’?rcw (IAA!(.MAAET"YC:L CMEOGAI‘C\'C ‘lQﬂ\"I'ClOOCA.I'(.I)»\\'OAAGAACOCAOCOAAATOCOAXAAOT AluruAArToc OAAI’XCACI’GAATCA

f\

i

ol

ot

Hinh 2. Minh hoa mét doan d8 thj trinh ty san phim gidi trinh ty CH336 cia miu TrBC-CS 2

C.\OC"C"GAQCA/\.AAAT CAA:\ATGA.A‘XQAA/\/\CTTTQAACA:\COOAYCTG I’OGTTCYOOCz\Yf—OAYOAAGAACGCAOQGAAA’OCOr\lAAOT\ATG'OA/\T'OC \GAA

ottt

Hinh 3. Minh hga mdt doan trinh ty san phdm giai trinh ty CH338 cia miu_TrBC-HT 8

CCCTCACACOQO!‘OC(,OOCCCCT AATACAOf(lOCCAOTCTCOCCOCAWCCTCTCCTOCOC OYAOTTTCIC QAACTC(IC \CCOOOAOCOCOOCQCQTCCACGTCCQ

M““ Mﬂ MM i M“ 0 “Mmm M‘i ATy

Hinh 4. Minh hoa mét doan db thj trinh ty san phém gidi trinh ty CH339 ctia miu TrBC-HT 8
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CGTTGGTGAACCAGCGGAGGGATCATTACCGAGTTTACAACTCCCAAACCCAATGTGAACGTTACCAAA
CTGTTGCCTCGGCGGGGTCACGCCCCGGGTGCGTCGCAGCCCCGGAACCAGGCGCCCGCCGGAGGAA
CCAACCAAACTCTTTCTGTAGTCCCCTCGCGGACGTATTTCTTTACAGCTCTGAGCAAAAATTCAAAATG
AATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGT
AATGTGAATTGCAGAATTCAGTGAATCATCGAATCTI’TGAACGCACATTGCGCCCGCCAGTATTCTGGC

GGGCATGCCTGTCCGAGCG] ' C '

TGCAéAACTCGCACCGGGAGCGCGGCGCGTCCACGTCCGTAAAACACCCAACTI’TCTGAAATGTTGAC
CTCGGATCAGGTAGGAATACCCGCTGAACTTAAGCATA

Hinh 5. Trinh ty doan ITS cia miu ndm TrBC-CS 2 tdng hep tir 2 trinh ty CH335 va CH336.
Doan bsi ddm hang trén Ia doan twong (ng minh hoa A8 thj clia san phdm CH338 (hinh 2).
Doan bdi ddm hang dwdéi la doan twong (rng minh hoa a4 thj ctia san phdm CH335 (Hinh 1).

AACAAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTACCGAGTTTACAACTCCCAAACCCAATGTGA
ACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGGTGCGTCGCAGCCCCGGAACCAGGCGCC
CGCCGGAGGAACCAACCAAACTCTTTCTGTAGTCCCCTCGCGGACGTATTTCTTTACAGCTCTGAGCAA
AAATTCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGA
AATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGC
CAGTATTCTGGCGGGCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGATCGGCGTT
GGGGATCGGGACES CCTCACACGEG TG GRGRCETAART ACAGTIRGCGG] CICGRGGCAGCCICTCCT
, CGCACCGGGAGCGCGGCGCGICCA S CGTAAAACACCCAACTTTCT
GAAATGTTGACCTCGGATCAGGTAGGAATACCCGCTGAACTTAAGCATAT

Hinh 6. Trinh ty doan ITS cia miu ndm TrBC-HT 8 tdng hep tir 2 trinh ty CH338 va CH339.
Doan bdi dam hang trén la doan twong ng minh hoa dd thj ctia san phdm CH338 (Hinh 3).
Doan béi ddm hang dwd¢i [a doan twong (ng minh hoa dd thj ctia san phdm CH339 (Hinh 4).

4.2. Xac djnh trinh tyr trong dong trén Ngén
hang gen (Genbank)

Dya trén trinh ty thu duwgre clda 2 miu, ching toi
da tién hanh tim kiém chudi rong tng trén GenBank
bdng ph&n mém tnc tuyén Blast tai NCBI.

Két qua tim kiém cho th&y ca 2 miu TrBC-CS 2
va TrBC-HT 8 déu trung khép véi doan ITS cla
ndm Trichoderma asperellum v&i muc ddng nhét
trinh tw 100% va phn trdm doan so sanh bing
100% cho ca 2 mAu.

Trichoderma asperellum 1a mét trong vai loai
Trichoderma c6 hoat tinh déi khang manh véi nhidu
lodi ndm d&t gay bénh cay nhu Pythium spp.,
Phytophthora spp., Sclerotinia spp., Sclerotium
spp., Thielaviopsis basicola, Rhizoctonia spp.,
Verticillium spp. Mrc d§ an toan ctia chung thuéc
nhom 1, khdng gay doc cho ngudi va gia suc,
khong gay 6 nhiém méi treeng. N&m T. asperellum
c6 co ché ddi khang gdm ky sinh tryc tiép, tiét
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enzyme phan hlly véach té bao ndm gay bénh, cai
thién chat lwgng d4t va hinh thanh mot sb hep chat
c6 kha nang cam (rng tao tinh khang tap nhiém hé
thdng clia cay. Mot sb chiing T. asperellum cb hoat
tinh @i khang rAt manh da dwoc cong bd nhu
ching T-34, T-203, ICC 012. Cac ché pham sinh
hoc dya trén cac chiing ndy da duwoc thwong mai
héa [ 5] - [11]

4. Dinh tinh hoat 4§ enzym chitinase, -
glucanase va cellulase cua nim Trichoderma
asperellum

Dinh tinh hoat 89 clia mét sb6 enzyme co kha
nang phan gidi cac vi sinh vat gay bénh. Két qua
(bang 5) cho thdy ca 2 ngudn ndm Trichoderma
asperellum (TrBC-HT 8 va TrBC-CS 2) déu cho
vong phan gidi cao khi dinh tinh cac enzyme
Cellulase, Chitinase, B-Glucanase trén madi trudng,
duwérng kinh vong phén giai dat: 4,6 - 4,8 cm.
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Bang 5. Dinh tinh hoat d enzyme cia ndm déi khang Trichoderma asperellum

Ky higu méu Ky hiéu ngudn Budng kinh vong phan giai (cm)
Cellulase Chitinase B-Glucanase
DKPLCS 2 TrBC-CS 2 48d 46¢c 48d
DKBPHT 20 TrBC-HT 8 48d 47¢c 47d
Péi chirng 0,0a 0,0a 0,0a
CV(%) 2,0 1,5 2,3

Hinh A. Binh tinh enzyme
Cellulase cia ndm Trichoderma
asperellum

5. Nghién ctru mot sé dic diém sinh hec,
~ sinh thai cua nidm Trichoderma asperellum

5.1. Anh hwomg cda méi truvomg dinh dwong

Méi tredng PDA thich hp nhét cho sy phat
trién cla s@i nam sau 3 ngay dudng kinh dat
kich thwéc cao nhét (8,0 — 8,3 cm), déng thoi
méi trieng nay cling cho lwgng bao ttr cao nhét
(50,1 x 10® — 59,2 x 10° bao t&/ ml). Méi truong
Czapek ciing kha thich hep cho sy phat trién cla
ndm Trichoderma, sau 3 ngay dwdng kinh tan
nam dat 7,5 — 7,7 cm, lwgong bao t&r sinh ra tir
31,8 x 10° - 39,2 x 10° bao t&/ ml. Méi trwdng
CMA khéng thich hop cho sy phéat trién clia nam
Trichoderma, sau 3 ngay nudi cay kich thwéc
dwong kinh tdn ndm chi dat 6,4 — 6,8 cm, bao tur
san sinh v&i mat do thap nhat (8,1 x 10° 9,2 x
10® bao t&/ ml). o

5.2. Anh hwéng cua nhiét @6

Nam Trichoderma asperellum sinh truéng,
phat trién trong pham vi nhiét 46 twong déi réng

Hinh B. Bjnh tinh enzyme
Chitinase cua nim Trichoderma
asperellum

Hinh C. Binh tinh enzyme -
Glucanase cua nim
Trichoderma asperellum

tir 15 - 35°C. Tuy nhién & nhiét d6 thap (15
20°C) n&m Trichoderma sinh trdng, phat trién
cham va hinh thanh bao ti it. Téc do sinh trwdng
chi dat 1,4 — 2,0 cm/ngay dém, sau 5- 6 ngay cay
nam méi c6 bao tr xuat hién. Nhiét do tir 25 -
30°C thich hep cho si sinh trwdng va phat trién
clia ndm Trichoderma, tbc do tang trwdng nédm
nhanh dat 2,3 — 2,9 cm/ngay dém, sau 3 ngay
dwdong kinh tdn ndm dat 7,4 — 8,5 cm. Luong
bao t&r sinh ra v&i mat d6 cao nhét (3,4 x 10° -
4,8 x 10° bao t&/ ml), sau 2 — 3 ngay da xuat hién
bao ttr. Nhiét d6 35°C ndm sinh trwdng va phat
trién cham hon.

5.3. Anh hwéng caa d6 pH

N&m Trichoderma asperellum phat trién &
pham vi 4 pH réng, & do pH 5 va 6 thich hop
nhét cho sy phat trién cia nam, téc do sinh
trwdng soi nam dat 2,6 — 2,9cm/ngay dém,
lwgng bao tl tir 2,4 — 3,6 x 10°/ml. Cac mirc pH
khac qua thép (pH=4) ho#c qué cao (pH=8) nam
phat trién kém hon.
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KET LUAN

Tl mAu @4t thu thap quanh vang ré clia cac
cay lau nam: cao su, ca phé, hé tiéu, ca cao thu
th&p tir cac vung tréng khac nhau cta 3 tinh Binh
Phuéc, Bak Lak va Quang Trj, 44 phan 4p dugc
18 ngudn Trichoderma sp, trong d6 c6 sy hién
dién cua ndm Trichoderma asperellum.

N&m Trichoderma asperellum c6 kha nang
dbi khang cao véi ndm Phytophthora spp. gay
bénh trén cao su bang ky sinh tryc tiép sgi ndm
va chét khang sinh bay hoi. Bdng thdi nAm nay
c6 hoat 40 cac enzyme phan gidi Cellulase,
Chitinase, B-Glucanase cao.

Nam Trichoderma asperellum c6 khd niang
phét trién trong pham vi nhiét 44 va pH rong,
nhiét d$ thich hgp nhét cho ndm sinh tredng 13
25-30°C, pHtr 5-6.

TAI LIEU THAM KHAO

1. Pham Ngoc Dung, Lé Binh Thao, Nguyé&n
Hdng Tuyén, Boan Thj Thanh, Nguy&n Van Liém,
Nguyén Thuy Hanh, 2011. Cai tién moi tredng
phan 18p ndm Phytophthora spp. gay bénh trén
cay cao su. Tap chi Bdo vé thyc vat 2:19 - 26

2. Trln Kim Loang, Lé Dinh ®6n, Ta Thanh
Nam, Ngé Thj Xuan Thinh, Nguy&n Thj Tién ST,
Trn Thj Xé&, 2008. Phong trir bénh do nim
Phytophthora trén cay hd tiéu bing ché phim
sinh hoc Trichoderma (Trico-VTN) tai Tay
nguyén. Két quad nghién ciru khoa hoc ndm
2008, Vién Khoa hoc Nong nghiép Viét Nam, tr
307 - 315.

3. EPA,2010. Trichoderma asperellum strain
ICC 012. Biopesticides Registration Action
Document (BRAD).

4. Harman, G. E., Howell, C. R., Viterbo, A.,
Chet, |. & Lorito, M., 2004. Trichoderma species -
opportunistic, avirulent plant symbionts. Nature
Reviews Microbiology 2, 43-56.

5. Kolombet, L. V. Zhigletsova, S. K.,
Kosareva, N. |., Bystrova, E. V., Derbyshev, V.

16

V., Krasnova, S. P. & Schisler, D. (2008).
Development of an extended shelf-life, liquid
formulation of the biofungicide Trichoderma
asperellum. World Journal of Microbiology and
Blotechnology 24, 123-131.

8. Ngo Vinh Vi&n, Pham Ngoc Dung, Nguy&n
Thi Ly, L8 Thu Hién va CTV, 2007. Phuong
phép phan 1ap ndm Phytophthora tir dAt, r va b
phan c8y bj bénh. Tuydn tap két qua Khoa hoc
va Céng nghé nbng nghiép 2006 - 2007, Vién
Khoa hgoc NOng nghiép Viét Nam, Nxb Nong
nghiép, p. 236 - 249.

7. Sanz, L., Montero, M., Redondo, J., Liobell,
A. & Monte, E., 2005. Expression of an
glucanase during mycoparasitic interaction of
Trichoderma asperellum. FEBS Journal 272,
493-499.

8. Segarra, G., Casanova, E., Bellido, D.,
Odena, M. A., Oliveira, E. & Trillas, ., 2007.
Proteome, salicylic acid, and jasmonic acid
changes in cucumber plants inoculated with
Trichoderma asperellum strain T34. Proteomics
7, 3943-3952.

9. Shoresh, M., Yedidia, |. & Chet, I. , 2005.
Involvement of jasmonic acid/ethylene signaling
pathway in the systemic resistance induced in
cucumber by Trichoderma asperellum T203.
Phytopathology 95, 76-84.

10. Van Beneden, S., Leenknegt, |,
FranA§a, S. C. & Hofte, M., 2010. Improved
control of lettuce drop caused by Sclerotinia
sclerotiorum using Contans combined with lignin
or a reduced fungicide application. Crop
Protection 29, 168-174.

11. Viterbo, A. D. A. & Chet, |, 2006.
TasHyd1, a new hydrophobin gene from the
biocontrol agent Trichoderma asperellum, is
involved in plant root colonization. Molecular
plant pathology 7, 249-258.

Ngdy nhén bai:12.3.2012
Phdn bién: TS. Ngé Vinh Vién



