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Vi#n Bao ve thg-e vgt 

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 Trichodenna 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 biopestieides, 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 
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Cho din nay, bidn phdp chd ylu trong phOng 
tru- bdnh hgi cdy trlng vln Id su dgng thule hOa 
hpc. Vide su dgng qud nhilu thule hOa hpe dd 
gdy 0 nhilm mOi trudng, dnh hudng din biln dli 
khi hdu, din sd-c khOe con ngudi. Cdc chl phlm 
sinh hpc eO khd ndng hgn chl dup-c bdnh hgi, 
khOng gdy hgi din mOi trudng sing ngdy cdng 
duce khuyin khieh su dgng. TuyIn chpn cdc vi 
sinh vdt dli khdng eO cdc ddc tinh sinh hpe tit, 
cO khd ndng dli khdng cao vdi tdc nhdn gdy 
bdnh, d l ldm nguydn lidu sdn xudt cdc ehl phlm 
sinh hpe Id vO cdng eIn thilt. 

Hidn nay, nhilu lodi ndm Trichoderma dd 
dup-c rdt nhilu nhd khoa hpc trong vd ngodi 
nude tiln hdnh nghidn cd-u d l phOng tru nhilu 
logi bdnh gdy hgi edy trlng. Tuy nhidn, vide phdn 
Idp vd tuyIn chpn cdc nguIn nlm Trichoderma d 
cdc vdng sinh thdi vd cdy trlng cg thl cdng gOp 
phIn cho nlm dli khdng ndy d l thich d-ng, sinh 
trudng vd phdt triln tit, khd ndng nhdn mdt dO 
trong ddt Idn, ndng cao hidu qud phdng trd- bdnh. 

VAT LI$U VA PHU-ONG PHAP NGHIDN CU'U 

1. VgtIifu 
MOt s l vdt lidu d l nlu mOi trudng: cd rIt 

(20g), khoai tdy (20g), agar (15g), edc hod chdt: 
Pimaricin (lOpg/ml), Rifampicin (50pg/ml), 
Hymexazol (50pg/ml)... 

- Cdc logi hOa chdt chgy PCR: OH2O,10X PCR 
buffer, MgClj (50mM), dNTP mix (25mM), primer 
ITS4 (lOmM), primer ITS5 (lOmM), Taq DNA 
polymerase, DNA; primer ITS4/ITS5... 

2. Phuang phdp nghidn cuu 

2.1. Phuxmg phdp thu th$p vd phdn l$p 
nam Trichoderma 

Phdn Idp ndm Trichoderma theo phuang 
phdp cua Samuels (2004). 

Cdc miu r i vd ddt vdng r l eda cao su, ca cao 
vd h i tidu thu thdp trdn ding rudng. Mdu r l dup-c 
ru-a sgch dudi vdi nude vd khu- tnJng b l mdt bdng 
eIn 95° trong 30 gidy sau dd nj-a bdng c6n 76 
trong 2 phdt, culi cdng ru-a sgch Igi 3 Idn bdng 
nude cdt khu- trting vd cdy vdo mOi tm-dng WA vd 
PDA. Mdu ddt dudc pha lodng vd edy trdn mdi 
tardng TME vd PDA. Cdc mdu cdy dup'c u d 28 °C 
sau dd dudc tdch thudn trdn mdi trudng PDA. 

Oja dilm thu thdp miu: miu dit thu thdp 

quanh vdng r l eua edc edy Idu ndm: cao su, cd 
phd, h i tidu, ca cao thu thdp tu cdc vdng trlng 
khde nhau eda 3 tinh Blnh Phude, Odk Ldk vd 
Qudng Trj, 

2.2. Khi ndng ddi khdng cua nim 
Trichoderma asperellum <3di vdn nam 
Phytophthora gdy b^nh trdn cao su 

Khd ndng dli khdng cua ndm Trichoderma 
asperellum vdi nlm Phytophthora sp. dupe 
ddnh gid theo phuang phdp eda Vidn Bdo vd 
thg-e vdt. 

MOi trudng thl nghidm: PDA 
- Phuang phdp tiln hdnh: edy dli xung hai ben 

2.3. Nghidn cCru mdt sd d$c diem hinh thil, 
sinh hgc vd sinh thdi cua nim Trichoderma 
asperellum 

- MOi trudng nudi cdy ndm PDA, ddt dilu ki$n 
nhidt dO: 28°C 

Mdi eOng thd-c thl nghidm nhdc Igi 3 Idn, moi 
ldn 3 hOp petri. 

ChT tidu theo ddi: theo ddi tic dO phdt triln 
cua nlm d cdc ngdy thu 1, 2, 3 sau khi cly bdng 
cdch do dudng kinh tan ndm. 

2.4. Phuxmg phdp djnh tinh ho^t dg enzym 
chitinase, fi-glucanase vd cellulase cua nam 
Trichoderma 

Hogt dd cdc enzym chitanase, H-glucanase v̂  
cellulase eua ndm Trichoderma dup-c djnh tinh 
bdng phuang phdp do dudng kinh vdng phan 
gidi trdn mdi trudng cam d-ng ting hp-p cua tung 
logi enzym (Odnh gid theo phuang phdp trong 
tuyIn tdp vi sinh vdt hpc cua Nguyin Ou-c 
Ludng, 2004). 

2.5. Dinh danh nim ddi khdng cao vdi lodi 
nim Phytophthora gdy mat mu cao su bang 
Crng dyng cdng ngh^ sinh hgc phdn tCr 

Tdng sinh khli ndm, thu nhdn sinh khIi va nghiln 
Tdch ehilt ADN cua nlm Trichoderma 

Thg-e hidn quy trinh ly trich theo Lee vd Taylor 
(1990) cd cdi tiln. 

- Thg-e hidn phan d-ng PCR khuech dgi vung 
ITS-Ribosome ADN edc mdu ndm Trichoderma 

- Su- dgng effendorf 0,2 ml trOn piian ung theo 
thd- tg- vd thl tich nhu sau: 

irv 
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Cdc hod chdt dup'c sd- dgng: DH2O,10X PCR 
buffer, MgCiz (50mM), dNTP mix (25mM), primer 
ITS4 (lOmM), primer ITS5 (lOmM), Taq DNA 
polymerase, DNA; Ting th l tich : 25 pi. 

- Didn di, quan sdt vd phdn tieh ki t qud. 
Ope trinh tg- vdng ITS-Ribosome ADN vdi 

cdp primer ITS4/ITS5. 
Kit qua gidi trinh tg- s§ dup-c xd- ly bdng phdn 

mIm ClustalX, Phylip 3.64, Chromas vd 
TreeView. Kit qud xu 1̂  se dup'c so sdnh vdi dO-
lidu eua NCBI. 

K^T QUA VA T H A O LUAN 

1. Thu th$p vd phdn l$p n lm d l i khang 
Trichoderma sp. 

Trong ting s l 80 miu ddt thu thdp quanh vdng r l 
cua cdc edy Idu ndm: cao su, cd phd, h i tidu, ca cao 
thu thdp td- cdc vdng trlng khde nhau eda 3 tinh Binh 
Phude, Odk Ldk vd Qudng Trj, dd phdn Idp dupe 18 
nguIn Trichodenna sp., trong dO eO 8 nguIn eO triln 
vpng (Bdng 1), cdc nguIn ndy cO spi nlm phdt triln 
rdt feit trdn mOi trudng PDA mdu sdc spi ndm khdc 
nhau: td- xanh ddm, xanh nhgt din mdu xanh Id mg... 

Biing 1. Ngudn Trichoderma c6 triln vpng dd thu th$p dup-c 
(tgi Binh Phude, D&k Lik wh Quing Tri) 

Stf 

1 

2 

3 

4 

5 

6 
7 

8 

Ky hieu miu 

DKDLCS 2 

DKOLCC 23 

DKDLCP 29 

DKDLCS 8 
DKQTHT 19 

DKQTCS 8 
DKBPCS11 
DKBPHT 20 

Kyhidu nguIn 
TrBC-CS 2 

TrBC-CC 23 

TrBC-CP 29 

TrBC-CS 8 
TrBC-HT 19 

TrBC-CS 6 
TrBC-CSII 
TrBC-HT 8 

Tdn nguIn nlm 
Trichoderma sp. 

Trichoderma sp. 
Trichoderma sp. 

Trichoderma sp. 
Trichoderma sp. 

Trichoderma sp. 

Trichoderma sp. 
Trichoderma sp. 

Xult xd nguIn nlm 
Di t trlng cao su (CuMgar - Ddk Ldk) 

Di t trlng ca eao(Vi$n KHKTNLNTdy Nguyen) 
Di t trlng Cd phd (EaHleo - Ddk Lak) 

Di t trlng cao su (Krongbuk - Ddk Ldk) 
Di t trlng h i tidu (VTnh Linh - Quang Trj) 

Di t trlng cao su (Cam LO - Quang Trj) 
Di t trong cao su (Bu gia m$p - Binh Phude) 

Oat trlng h i tieu (Phude Long - Binh Phu-dc) 

2. Kha nang ddi khang cua 8 ngudn ndm 
Trichoderma sp. ddi vdi ndm Phytophthora 
gay benh tren cao su 

2.1. Kha nang ky sinh cua nam Trichoderma 

Ca c h l ky sinh: Theo R.Weindling mO td td-
nam 1932 (Adams, 1990; Snyder et al., 1976), 
tdc gia gpi dO Id hidn tup'ng "giao thoa sp'i ndm" 
Trudc tien sp'i n lm Trichoderma vdy xung quanh 
sp'i nam Phytophthora, sau dd cdc sp'i ndm 
Trichodenna thdt chdt ldy cdc sp-i ndm, culi cdng 
mdi thay nam Trichoderma xuyen qua sp-i ndm 
Phytophthora ldm thdng mdng ngodi eda chdng, 
gay ndn sg- phdn huy cdc chdt nguydn sinh trong 
sp-i nam bdnh. 

NhO-ng nghien cuu ehi t i l t gan ddy bdng kinh 
hiln vi didn tu ve vdng "giao thoa sp'i ndm" cho 
thdy ca ehl chfnh eda hidn tup'ng ky sinh d ndm 
Trichodenna trdn ndm gdy bdnh Id sg- xodn eda 
sĉ i ndm Trichoderma quanh sp'i nam vdt chd, 
sau dd xay ra hidn tudng thuy phdn thdnh sdi 

nlm vdt chu, nhd dO ma nlm Trichoderma xdm 
nhdp vdo ben trong sp'i n lm vdt chd. Oilu ndy 
din din hidn tup-ng chit nguyen sinh d spi nam 
vdt chd bj phd r l i td-ng phIn hodc hodn todn. 
Culi cdng, nguydn sinh chdt bj mdt di vd sp-i ndm 
vdt chd bj phd vd, gidi phdng cdc sp'i nlm dang 
sinh sdn cua ndm Trichoderma. Hidn tup'ng tan 
rd Kitin cO d vdng xung quanh nai xdm nhdp cua 
ndm Trichoderma (Dubey, 1995; Inbar et al:, 
1996; Mikala-Doukaga et ai, 1979; Rousseau et 
al., 1996). 

MOt dilu quan trpng cho sg- ky sinh eda nlm 
Trichoderma trdn nlm gdy bdnh edy Id cdc conidi 
cua nlm Trichoderma sau khi ndy mdm tgo 
thdnh Sdi ndm phdi t i lp xdc dup-c vdi nlm vdt 
chd vd phdi hinh thdnh dup'c th l gidc bdm. Th l 
gidc bdm ndy se bdm chde vd xdm nhdp vdo 
trong thdnh t l bdo eda nlm vdt chu. Tl Id ky sinh 
se tdng Idn khi tdng sg- ti lp xdc trg-c ti lp eua nam 
Trichoderma vdi n lm vdt chu (Inbar et ai, 1996; 
Pereverzeva etai, 1995). 
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Nghidn cd-u khd ndng ky sinh eda 8 dOng 
Trichodenna (bdng 2) dd phdn Idp dupe dli vdi ndm 
Phytophthora gdy mdt mu cao su. Qua theo dOi qud 
trinh phdt triln cho thdy sau 2 ngdy cly tmyln cd 2 
logi ndm Trichoderma vd Phytophthora dIu phdt triln 
vd lan nhanh trdn mOi tm-dng, glQ-a vdng ndm gdy 
bdnh vd ndm Trichodenna hinh thdnh mOt dudng 
ranh gidi rO, gpi Id viln dli khdng. Td- ngdy thd- 4 sau 
khi cdy trd di, ndm Trichodenna ky sinh sdi ndm 

Phytophthora ldm cho ndm ndy teo ddn vd chit hodn 
todn. Kit qud d bdng chl ra sau 8 ngdy vdng nlm 
bdnh cd dudng kfnh Id 0,0 - 2,4 em, d cdng thdc do! 
chd-ng (khdng cO ndm Trichodenna) ndm P. botryosa 
sinh tnj-dng vd phdt triln tit sau 8 ngdy dd dgt dudng 
kinh tli da. Hi|u qud d-c ehl eua cdc dOng nlm 
Trichodenna ddi vdn ndm P. botryosa vd P. 
citmphthora gdy bdnh trdn cao su td- 72,7 -100 %. 

Bdng 2. Khd ndng ky sinh cua cdc ddng nlm dl i khdng Trichoderma sp. 
dl i vdi nlm P. botryosa vd P. citrophthora gdy mIt mu cao su 

NguAn Trichodenna 

P. botryosa 
Oir&ng kinh tin n̂ m (cm) 

sau cjly 8 ngiy 
Pli khdng Dli chu-ng 

Hi$u qud 
u-c chA (%) 

P. citrophthora 
Du-dyng kinh tdn nim (cm) 

sau c4y 8 ngdy 
Dli khdng Dli chirng 

Hi$u qua 
i>c chi (%) 

TrBC-CS 2 0,0 AS. 100,0 0,0 8,8 100,0 
TrBC-CC 23 _0A 8,8 92,7 AJ. 8.8 80,7 
TrBC-CP 29 2,0 8.8 ILL 2.0 8.8 77,3 
TrBC-CS 8 OA. 8.8 91.4 2.4 8.8 72,7 
TrBC-HT 19 0,7 AL 91,8 1.0 8.8 88,6 
TrBC-CS 6 0.5 8.8 93.9 1.8 8.8 79.5 
TrBC-CSII 2.4 8,8 JUL 2,3 8,8 73.9 
TrBC-HT 8 0.0 8,8 100,0 0,0 8.8 100.0 

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

Chdng tOi sO dgng 5 ddng ndm (bdng 3) cd 
kha ndng dli khdng bdng ky sinh sp'i cao nhdt d l 
thu- kha ndng sinh chit khdng sinh, ddng 2 hOp 
petri eO dudng kinh bdng nhau chd-a mOi trudng 
PDA, mOt hOp cdy ndm Trichoderma, mOt hOp 
cly nlm Phytophthora spp. gdy hgi cao su, sau 
dd dp 2 hOp Idn nhau, ddng parafin euln mdp 

hOp Igi cho khit O l i chung Id cdp petri ehi cay 
ndm Phytophthora spp. 

NguAn TrBC-CS 2 vd TrBC-HT 8 cd kha ndng 
sinh chdt khdng sinh d-c eh l dup'c nam 
Phytophthora cao nhdt. hidu qud dgt 92,8% 
93,4% dli vdi ndm P. botryosa vd hidu qua dgt 
90,4% 91,8% dl i vdi ndm P. citrophthora. Cdc 
nguIn khde cd khd ndng d-c chl nhung vdi hidu 
qud thdp han (70.3 - 85,9). 

Bdng 3. Khd ndng uc chl nim P. botryosa vd P. citrophthora blng chit khdng sinh 
bay hai cua cdc ddng nlm Trichoderma sp. (Vi$n Bdo v$ thg-c vdt, 2010) 

NguIn 
Trichoderma 

TrBC-CS 2 
TrBC-HT 19 
TrBC-CS 6 
TrBC-HT 8 

TrBC-CC 23 
CV(%) 

P. botryosa 
Dudng kinh tdn nlm (cm) 

sau cly 8 ngdy 
Dli khdng 

0,6 a 
2,6 b 
1.2 ab 
0,6 a 
1.3 ab 

1.9 

o i l chung 
8.8 
8.8 
8,8 
8.8 
8.8 

Hidu qud 
uc ehl (%) 

93.4 
70,3 
85,9 
92,8 
84,8 

P. citrophthora 
Dudng kinh tan nlm (cm) 

sau cly 8 ngdy 
Dli khdng 

0,8 a 
2.1 e 
1.6 be 
0.7 a 
1,4 b 
1.6 

Dli chung 
8.8 
8,8 
8,8 
8.8 
8,8 

Hieu qua 
ueehl 

(%) 
90.4 
76,3 
81,3 
91,8 
83.7 

. 
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3. Djnh danh ndm ddi khdng cao vdi lodi 
ndm Phytophthora gdy mdt mu cao su bdng 
u-ng dgng cdng nghg sinh hpc phdn tu> 

3.1. Glal trinh tif 

Hai nguIn ndm duce phdn Idp td- vdng ddt 
trong cao su vd h i tidu eda Tdy Nguydn Id 
Trichodenna TrBC-CS 2 vd TrBC-HT 8 eO khd 
ndng dli khdng cao nhdt vdi cdc lodi nlm 
Phytophthora spp. gdy hgi cao su dup'c djnh 
danh bdng cOng nghd sinh hpe phdn tu. 

Tdch ehilt ADN vd thg-e hidn phdn d-ng PCR 
khuleh dgi vdng ITS-Ribosome ADN cdc miu ndm 
Trichoderma. Vdng ITS eua 2 miu ndm ndy dd 
dupe nhdn dong thdnh cOng bdng PCR ddng cdp 

mli ITS4 vd ITS5. Sdn phlm PCR eda cd 2 miu 
dd dupe tinh ehilt td- gel agarose ddng kit tinh ehilt 
PureLlnkTM Quick Gel Extraction Kit (Invitrogen). 
Sau khi dd ldm tinh sgch sdn phdm, chdng tOi tiln 
hdnh gidi trinh tg- dogn ITS cua ndm. 

Kit qud gidi trinh tg- dup'c tdp hpp d bdng 4, 
hinh 1,2,3,4, 5, 6. Bin sdn phlm gidi trinh tg- thu 
dup'c cua 2 miu nlm eO chdt lup-ng t i t Ol thj 
trinh tg- rO, khOng nhilu. Sau khi lip rdp 4 trinh tg-
vd logi bd cdc phdn nhilu d 2 ddu eua mli sdn 
phdm gidi trinh tg- ddng phdn mIm SeqEdit 
(ONAStar). chdng tOi thu dup-c trinh tg- dogn ITS 
cua 2 miu vdi kleh thudc 586 bp (miu TrBC-CS 
2) vd 598 bp (miu TrBC-HT 8) 

Bdng 4. Kit qud gidi trinh tg> vung ITS eua 2 mlu nlm Trichoderma 

Miu 
TrBC-CS 2 

TrBC-HT 8 

Md trinh tu 
CH335 
CH336 
CH338 
CH339 

PCR 
ITS4-ITS5 
ITS4-ITS5 
ITS4-ITS5 
ITS4-ITS5 

Mli sequencing 
1TS4 

1TS5 
ITS4 

ITS5 

Chit lupng trinh tg-
Tlt 
Tit 
Tit 
Tit 

€)ogn dpe dupe (bp) 

586 

598 

a < : u r < : A T i T C . . * . . L C C c r c o A . « r c . c c . z c < ; c » o o o u A 7 e : o o c u T r a < i a o > t . T c a n o A C c r c r c A C A i 7 ( t < t c i T o<,iro at. c t: I ; I . X A A 3 A CKoraac oar CA C < I < ; C ( > C A o r c A t " ' r e r a 

Hinh 1. Minh hpa mpt dogn dd thj trinh tu sdn phlm gidi trinh tg- CH335 cua mlu TrBC-CS 2 

Hinh 2. Minh hpa mdt dogn dd thj trinh tg- sdn phlm gidi trinh tg- CH336 cua mdu TrBC-CS 2 

KO MO .110 >» IW 3M tW UO i-*l> ISO m 
C A O C T C T O A O C A A A A A I t C A A A A I O A AT C A A A A C T T t C A A C A A C « O AT C T C 7 r O f l T I CTOO C A T C O ATO A AO A A C O C A O C C A A A T O C O AT A A O T A ATOXO A A T I O C \a .KA 

Hinh 3. Minh hpa mpt dogn trinh tg> sdn phlm gidi trinh tg- CH338 cua mlu.TrBC-HT 8 
.t?a its 4?o MP *-n> *ta t M M » sto 

c c T C A C A C O a o r O C C O O C C C C r . \ A A . T A C A « T O « C « O r C T C O C C O C A t t C C T C T C C T a c O C A O r . \ O r T T O C A C A A C T C < . C A e e o O O A O C O C O O C O C O T C C A C O T C c o 

Hinh 4. Minh hpa mOt dogn d l thj trinh tg- sdn phlm gidi trinh tg- CH339 cua mdu TrBC-HT 8 
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CGTTGGTGAACCAGCGGAGGGATCATTACCGAGTTTACAACTCCCAAACCCAATGTGAACGTTACCAAA 
CTGTTGCCTCGGCGGGGTCACGCCCCGGGTGCGTCGCAGCCCCGGAACCAGGCGCCCGCCGGAGGAA 
CCAACCAAACTCTTTCTGTAGTCCCCTCGCGGACGTATTTCTTTACAGCTCTGAGCAAAAATTCAAAATG 
AATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCOATGAAGAACGCAGCGAAATGCGATAAGT 
AATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGC 

IBS^'cTdi^l^^b'i^^Bc^^^^^M^^^lifGljM 
TGCACAACTCGCACCGGGAGCGCGGCGCGTCCACGTCCGTAAAACACCCAACTTTCTGAAATGTTGAC 
CTCGGATCAGGTAGGAATACCCGCTGAACTTAAGCATA 

Hinh 5. Trinh tu dogn ITS eua mlu nlm TrBC-CS 2 ting hp-p tCr 2 trinh ti/ CH335 vd CH336. 
Dogn bdi ddm hdng trdn Id dogn tuang ung minh hpa dl thj eda sdn phlm CH336 (hinh 2). 
Dogn bdi ddm hdng dudi Id dogn tuang ung minh hpa dl thj cua sdn phlm CH335 (Hinh 1). 

AACAAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTACCGAGTTTACAACTCCCAAACCCAATGTGA 
ACGTTACCAAACTGTTGCCTCGGCGGGGTCACGCCCCGGGTGCGTCGCAGCCCCGGAACCAGGCGCC 
CGCCGGAGGAACCAACCAAACTCTTTCTGTAGTCCCCTCGCGGACGTATTTCTTTACAGCTCTGAGCAA 
AAATTCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGA 
AATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGC 
CAGTATTCTGGCGGGCATGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGGGGGATCGGCGTT 

SCGgilBS»mtG(SACagSTCGCAfcCGll6'AGCGCaG 
GAAATGTTGACCTCGGATCAGGTAGGAATACCCGCTGAACTTAAGCATAT 

Hinh 6. Trinh tg- dogn ITS cua mlu nlm TrBC-HT 8 ting hp'p tu 2 trinh tu CH338 vd CH339. 
Dogn bdi ddm hdng trdn Id dogn tuang ung minh hpa dl thj eua sdn phlm CH338 (Hinh 3). 
Dogn bdi ddm hdng dudi Id dogn tuang ung minh hpa dl thj cua sdn phlm CH339 (Hinh 4). 

4.2. Xdc djnh trinh ty tuxmg ddng trdn Ngdn 
hdng gen (Genbank) 

D\jra tren trinh tg- thu dupe cua 2 miu, chdng tdi 
da tiln hdnh tim kilm chuli tuang dng trdn GenBank 
bdng phdn mIm trgc tuyIn Blast tgi NCBI. 

Kit qud tim kilm cho thdy cd 2 miu TrBC-CS 2 
vd TrBC-HT 8 dIu trting khdp vdi dogn ITS cua 
nlm Trichoderma asperellum vdi mue ding nhdt 
trinh tg- 100% vd phdn trdm dogn so sdnh bdng 
100% cho cd 2 miu. 

Trichodenna asperellum Id mOt trong vdi lodi 
Trichoderma cd hogt tinh dli khdng mgnh vdi nhilu 
lodi nlm ddt gdy b$nh cdy nhu F*ythlum spp., 
Phytophthora spp., Sclerotlnia spp., Sclerotlum 
spp., Thielavlopsis baslcola, Rhizoctonia spp., 
Verticillium spp. Mue dO an todn eua chdng thuOc 
nhdm 1, khOng gdy dOc cho ngudi vd gia sdc, 
khong gdy d nhilm mdi trudng. Ndm T. asperellum 
cd ca chl doi khdng gIm ky sinh tn,i-c tilp, tilt 

enzyme phdn huy vdeh t l bdo ndm gdy bdnh, cai 
thidn chdt lup-ng ddt vd hinh thdnh mOt s l hpp chat 
cd khd ndng cdm d-ng tgo tinh khdng tdp nhiem h? 
thing cua cdy. MOt s6 chung T. asperellum cd boat 
tinh dli khdng rdt mgnh dd dupe cdng bl nhu 
Chung T-34, T-203, ICC 012. Cdc chl phlm sinh 
hpe dg-a trdn cdc chung ndy dd dupe thuang mgi 
h0a[5]-[11] 

4. Ojnh tinh hogt d$ enzym chitinase, p-
giucanase vd ceiiulase cua nlm Trichodenna 
asperellum 

Ojnh tinh hogt dO cua mOt s l enzyme eO kha 
ndng phdn gidi cdc vi sinh vdt gdy bdnh. Kit qua 
(bdng 5) cho thdy cd 2 nguIn nlm Trichodenna 
asperellum (TrBC-HT 8 vd TrBC-CS 2) dIu cho 
vOng phdn gidi cao khi djnh tinh cdc enzyme 
Cellulase, Chitinase, p-Glucanase trdn mOi tm-dng, 
dudng kinh vOng phdn giai dgt: 4,6 - 4,8 cm. 
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Bang 5. Djnh tinh hogt dO enzyme eua nlm ddi khdng Trichoderma asperellum 

Ky hieu mau 

DKDLCS 2 

DKBPHT 20 

= 

Ky hieu nguIn 

TrBC-CS 2 

TrBC-HT 8 

D l i chung 

CV(%) 

Du-dng kinh vdng phdn g 

Cellulase 

4,8 d 

4,8 d 

0,0 a 

2,0 

Chitinase 

4,6 c 

4,7 c 

0,0 a 

1,5 

di (cm) 

P-Glucanase 

4,8 d 

4,7 d 

0,0 a 

2,3 

• T «» I « 

Hinh A. Djnh tinh enzyme 

Cellulase cua ndm Trichoderma 

asperellum 

Hinh B. Djnh tinh enzyme 

Chitinase cua ndm Trichoderma 

asperellum 

Hinh C. Ojnh tinh enzyme P-

Glucanase cua ndm 

Trichoderma asperellum 

1 
5. Nghien cu'u mdt sd ddc diem sinh hpc, 

sinh thai cua ndm Trichoderma asperellum 

5.1. Anh huxmg cua moi truong dinh duong 

Moi trudng PDA thich hep nhdt cho sg- phat 
trien cua sp-i nam sau 3 ngdy dudng kinh dgt 
kich thudc cao nhdt (8,0 - 8,3 cm), ding thdi 
mdi trudng nay cung cho lup'ng bao tu cao nhat 
(50,1 X 10* - 59,2 X 10® bao tu/ ml). MOi trudng 
Czapek cQng khd thfch hp'p cho sg- phdt triln cua 
nlm Trichodenna, sau 3 ngdy dudng kfnh tan 
nam dat 7,5 - 7,7 cm, lup-ng bdo tu sinh ra td-
31,8 X 10® 39,2 X 10® bdo tu/ ml. MOi trudng 
CMA khong thfch hp'p cho sg- phdt triln eda nlm 
Trichoderma, sau 3 ngdy nuOi cay kleh thudc 
dudng kfnh tan nlm chi dat 6,4 - 6,8 cm, bdo tu-
san sinh vdi mdt dO thdp nhat (8,1 x lO" 9,2 x 
lO^bdotu/ml). 

5.2. Anh hipcmg cua nhigt dg 

Nam Trichoderma asperellum sinh trudng, 
phdt trien trong phgm vi nhidt dO tuang d l i rOng 

tu 15 - 35°C. Tuy nhien d nhidt dO thap (15 
20°C) ndm Trichoderma sinh trudng, phdt triln 
chdm vd hinh thdnh bdo tu ft Tie dd sinh trudng 
chl dgt 1,4 - 2,0 em/ngdy ddm, sau 5- 6 ngdy cdy 
ndm mdi cO bdo tu xuat hidn. Nhidt dO td- 25 
30°C thich hep cho sg- sinh trudng vd phdt triln 
cua nlm Trichoderma, t ic dO tdng trudng nlm 
nhanh dgt 2,3 - 2,9 em/ngdy ddm, sau 3 ngdy 
dudng kinh tan ndm dgt 7,4 - 8,5 cm. Lupng 
bdo tu sinh ra vdi mdt dO cao nhlt (3,4 x 10® -
4,8 X 10® bdo tu/ ml), sau 2 - 3 ngdy dd xuat hidn 
bdo tu. Nhidt dO 35°C nam sinh trudng va phat 
triln chdm han. 

5.3. Anh huKmg cQa dg pH 

Ndm Trichoderma asperellum phdt trien d 
phgm vi dO pH rOng, d dO pH 5 vd 6 thich hpp 
nhdt cho sg- phdt triln eda ndm, t ie dO sinh 
trudng sp'i n lm dgt 2,6 - 2,9em/ngdy ddm, 
lu<?ng bdo td- td- 2,4 - 3,6 x 10®/ml. Cdc md-c pH 
khdc qud thdp (pH=4) hodc qud cao (pH=8) nam 
phdt triln kdm han. 
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K^T LUAN 

Td- miu dit thu thdp quanh vdng r l eua cdc 
cdy Idu ndm: cao su, cd phd, hi tidu, ca cao thu 
thdp tu cdc vdng trlng khdc nhau cua 3 tinh Blnh 
Phude, Odk Ldk vd Qudng Trj, dd phdn Idp dudc 
18 nguIn Trichodenna sp, trong dO cd sg- hidn 
didn cua nlm Trichoderma asperellum. 

Ndm Trichodenna asperellum cO khd ndng 
dli khdng cao vdi ndm Phytophthora spp. gdy 
bdnh trdn cao su bdng ky sinh trg-c tilp sdi nlm 
vd chdt khdng sinh bay hai. Oing thdi ndm ndy 
cO hogt dO edc enzyme phdn gidi Cellulase, 
Chitinase, P-Glucanase cao. 

Ndm Trichoderma asperellum eO khd ndng 
phdt triln trong phgm vi nhidt dO vd pH rOng, 
nhidt dO thich hdP nhdt cho ndm sinh trudng Id 
25 - 30''C, pH tu 5 - 6. 
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