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TOM TAT

Xoai la loai cay tréng chil lwc va mang lai hiéu qua kinh té cao cho ving Bdng béng séng Clru Long, nhung
bénh than thw Iam anh hudng nghiém trong dén n&ng suét va chét lwgng cla xoai. Trichoderma spp. la loai nAm phd
bién trong dat va co hoat tinh déi khang v&i nhiéu loai nAm gay hai cay tréng, trong d6 c6 ndm Colletotrichum spp.
gay bénh than thuw trén cay xoai. Véi muc tiéu tuyén chon dwgc ndm Trichoderma spp. cé hoat tinh di khang cao
v6i ndm gay bénh than thw, da thu thap 17 mau dat dudi tan cay khoé & cac vwén trong xoai & mét sb tinh thudc
Déng béng séng Ctru Long. Dua vao cac dac diém hinh thai, da phan 1ap dwoc 56 ching ndm Trichoderma spp. va
tuyén chon dwoc 14 chiing ndm Trichoderma spp. c6 hoat tinh dbi khang cao véi ndm gay bénh than thw. Trong dé,
6 chang Tr.X1, Tr.X2, Tr.X3, Tr.X4, T1, M2 cé hoat tinh dbi khang cao nhét tir 77,76-86,25% & diéu kién in vitro va 2
chdng Tr.X2, Tr.X3 c6 hoat tinh cao nhat & diéu kién nha Iwdi (75,3% va 72,01% so véi dbi chirng). K&t qua phan
tich trinh ty vang ITS, ching Tr.X2 dwoc xac thudc loai Trichoderma harzianum va chidng Tr.X3 thudc loai
Trichoderma asperellum, day la 2 chiing ndm dbi khang cé tiém nang trong kiém soat sinh hoc bénh than thw gay hai
trén cay xoai.

Tl khoa: Than thw, doi khang, Colletotrichum asianum, Trichoderma spp.

Isolation and Selection of Trichoderma spp. Antagonists
against Pathogens Causing Anthracnose in Mango

ABSTRACT

Mango is a key crop and provides high economic efficiency in the Mekong Delta. However, its yield and quality
are seriously affected by anthracnose disease. In order to select Trichoderma spp. with high antagonistic activity
against disease fungi, 17 soil samples were collected from healthy plots in Hau Giang and other provinces in the
Mekong Delta. A total of 56 strains of Trichoderma spp. were isolated and 14 strains were selected for high
antagonistic activity against fungi causing anthracnose. Among those, strains Tr.X1, Tr.X2, Tr.X3, Tr.X4, T1, M2 and
Tr.X2, Tr.X3 exhibited the most antagonistic activity from 77.76-86.25% in in vitro, and 75.3-72.01% in the net house.
The strains were identified as Trichoderma harzianum (Tr.X2) and Trichoderma asperellum (Tr.X3) and they have
potential of biological control to anthracnose in mango.

Keyword: Anthracnose, antagonistic, Colletotrichum asianum, Trichoderma spp.

xoai rat da dang véi 46 gidng loai, san lugng
nam 2019 dat 31.276 tan da giup Viét Nam

O Viét Nam, xoai dugc trong tit Nam chi dting thi 13 vé san xudt xoai trén thé giéi (Cuc
Béc, vung trong xoai tap trung ti Binh Dinh Trong trot, 2019). V6i tiém nang xudt khéu cac
tré vao va dugc trong nhiéu nhat & cac tinh loai trai cay chu lyc cua Viét Nam, viéc dam
Déng bang song Cliu Long. Hién tai, bo gidng  bao chdt luong can dudc uu tién hang dau.

1. DAT VAN DE
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Tuyé&n chon ndm Trichoderma spp. ¢ kha nang déi khang véi tdc nhan gay bénh than thw trén cay xoai

Chinh vi thé viéc cham séc phong trt bénh hai
d6i v6i cac cdy &n qua la diéu phai quan tam.
Mot trong nhiing bénh thudng gép 6 cay &4n qua
gdy anh hudng nghiém trong dén chit ludng
qua 1a bénh than thu.

Bénh than thu la mot trong nhiing bénh hai
nguy hiém déi véi cdy &n qua va phd bién &
viung nhiét d6i va can nhiét d6i, do ndm
Colletotrichum spp. gy ra. Loai ndm bénh nay
gay hai trén nhiéu loai cdy trong khac, lam
gidm gia tri kinh té&, giy thiét hai nang né cho
ngudi néng dan. Trong dé, xoai 1a ciy an qua bi
bénh than thu giy hai phé bién va ning né nhat
(Kumari & Singh, 2017). Bénh lam cho 14 rung
hang loat, hdu hét cac chum hoa déu bi rung,
qua non ciing bi rung, qua 16n bi théi (Arauz,
2000). Theo Hoang Thi Lé Thuy & cs. (2009),
bénh than thu cé thé gay hu hai 100% hoa xoai
trong nhiing diéu kién 4m uét kéo dai va lam
that thu hoan toan nang suit. Bénh than thu
cling gay hai 181,2ha, chiém khodng 30% dién
tich trong xoai bi bénh tai tinh Hau Giang ndm
2018. P& han ché& bénh hai, ngusi dan thudng
dung cac loai thudc héa hoc, diéu nay giy ra 6
nhiém méi trudng, anh hudng dén stc khde cta
con ngudi. Vi vay, cac bién phéap kiém soat sinh
hoc dang dugc st dung rong rai ¢ Viéet Nam va
trén thé giéi @€ hudng t6i nén néng nghiép sach
va an toan.

Trong s6 cac tac nhan sinh hoc thi ndm
Trichoderma spp. dudc st dung nhiéu dé kiém
soat bénh hai cay trong, trong dé c6 bénh than
thu. Nam d6i khang Trichoderma spp. c6 nhiéu
trong dat va dudc biét rd dén hidu qui trong

vieec kiém soat cac ndm giy bénh nhu
Corynespora cassiicola, Colletotrichum

gloeosporioides. Co ché truc tiép lién quan dén
hiéu qua d6i khang 1a sy canh tranh, sinh
khang sinh va ky sinh (Chaverri & cs., 2003).
Nam Trichoderma asperellum tiét ra chitinase,
glucanase, protease, c6 thé lam pha huy vach t&
bao cia ndm va ky sinh trong sdgi n4m bénh (Wu
& cs., 2017). Nam T. asperellum T8a cé6 toc do
phéat trién nhanh, hinh thanh bao t& phan sinh
I6n va hoat tinh d6i khang cao v6i nam
C. gloeosporioides gdy bénh than thu trén xoai
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(Santos & cs., 2013). Admasu & cs. (2014) cling
da danh gia mtc d6 phd bién ctia Trichoderma
spp. va khang
C. gloeosporioides gdy bénh than thu trén cay

tiém n#éng doi nim

xoai ¢ Ethiopia. K&t qua cho thiy nim
Trichoderma spp. c6 tac dung tc ché cao, dat
hiéu suat 67,5% ddi véi ndm C. gloeosporioides.
Tai Viét Nam, cling c6 nhiéu nghién ctiu vé hoat
lyc do6i khang ctia ndm Trichoderma véi cac loai
ndm giy bénh c6 trong dat, nhung chua c6
nhiéu nghién ctu véi ndm gay bénh than thu.
Muc tiéu ctia nghién ctu nay nham phan lap
nam Trichoderma spp. ti cac miu dat ving
tréong xoai ¢ Pong bang song Ctiu Long dua vao
cac dic diém hinh thai két hop véi giai trinh tu
gen vung rDNA-ITS va tuyén chon théng qua
danh gia hoat tinh d61 khang véi tic nhan gay
bénh than thu (C. gloeosporioides) trén ciy xoai
trong diéu kién in vitro va nha luéi.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Cac mau dat khde tai cAc vudn trong cay
xoai lau ndm & tinh Hau Giang va mot s6 tinh
thudc Pong bing song Ctliu Long.

Chung ndm Colletotrichum asianum TT.03,
Colletotrichum asianum TT.02 gy bénh than
thu trén cay xoai do b mon Cong nghé Vi sinh,
Vién Di truyén Nong nghiép cung cap.

Cay xoai cb 4-5 tang 14 that, giong cat Hoa
Loc (cao tir 50-70cm).

2.2. Phuong phap nghién ctu

2.2.1. Phan lip niAm Trichoderma spp.

Nam Trichoderma spp. dugc phan lap tw
dat theo phuong phap cua Kumar & cs. (2012).
Cac mau dat dugc pha lodng 5 lan trong nuéc
cit vo trung. L4y 0,5ml dung dich da pha loang
nhoé 1én dia Peptri c6 chita méi truong TSM
(Trichoderma Specific Medium). U § nhiét do
28 + 2°C trong 96 gid. Chon nhiing tan ndm roi,
c6 hinh thai dic trung ctia ndm Trichoderma
cdy chuyén sang méi truong PDA (Potato
Dextrose Agar) va dé lam thuin bang ky thuat



cdy don bao ti.Nam Trichoderma spp. dudc
giam dinh so bd dua vao cac dic diém hinh thai.
Cac chung nam Trichoderma spp. dugc lam
thuan va bao quan 6 4°C.

2.2.2, Danh gia kha niang déi khang ciia nim
Trichoderma spp. véi nAm gy bénh than
thu trén cAy xoai trong diéu kién in vitro

Nam bénh va nadm Trichoderma spp. dudgc
cit thanh nhiing khoanh tron déu nhau rdi dat
d6i xting nhau trén dia thach PDA dé xac dinh
hiéu lyc d6i khang (theo phucng phap cua
Seiketov, 1982; Bradshaw-Smith & cs., 1991).
Theo ddi su phat trién ctia ndm bénh, ndm
Trichoderma spp. sau 5-7 ngay & nhiét do
28 £+ 2°C. Hiéu luc tic ché cia ndm d6i khang d6i
v6l ndm gy bénh dudce tinh theo cong thiic:

HLUC (%) = % % 100

1
Trong do:
HLUC: Hiéu lyc tc ché (tinh theo %);
R,: Duong kinh ndm giy bénh than thu &
cong thiic doi ching;
R,: Duong kinh ndm giy bénh than thu &
cong thiic thi nghiém.

2.2.3. Danh gia kha niang déi khang ciia nAm
Trichoderma spp. véi nAm giy bénh than
thu trén ciy xoai trong diéu kién nha Iuéi

Cay thi nghiém dugc lya chon la cay xoai
cat Hoa Loc cao khoang 60cm, khong bi bénh va
con trung giy hai, khéng phun thuéc héa hoc
truéc ngay
10 ngay, c6 cung do tudi cay. Tréng 1 cAy/tdi
bau. Thi nghiém dudc chia 1a 3 céng thiic:

CT1: Déi ching am (PC-): Chi tuéi nuéc
sach, khéng phun

lay bénh nhan tao khoang

nidm bénh va ndm

Trichoderma.

CT2: Déi chiing duong (DC+): Chi tuéi va
phun ndm giy bénh Colletotrichum asianum
TT.03 v6i mat d6 10° bio ti/ml.

CT3: Cong thitc thi nghiém: NAm d6i khang
Trichoderma dudc tuéi vao géc va phun uét déu
toan bo than, 14 ciy xoai (mat do 10° bao ti/ml).

Pham Thi Ly Thu, Lé Trung Thanh, Lwu Thi My Dung,

Ha Viét Cwong, Nguyén Birc Thanh, Nguyén Thi Héng Hai

Sau 2 ngay, tién hanh giy nhiém bang cach tao
vét thuong trén 14 va than xoai réi phun huyén
pht bao ti ndm Colletotrichum asianum TT.03
v6i mat do 10° bao ti/ml.

M&3i cong thiic thuc hién trén 5 cay va lap
lai 3 1an. Cham séc hang ngay va theo déi ti 1&
bénh, chi s6 hai trén 14 va than cay xoai. Kha
ning do6i khang ctia ndm Trichoderma spp. véi
nam gay bénh than thu trén ciy xoai trong diéu
kién nha luéi dudc x4c dinh theo tiéu chuén
nganh: 10 TCN 516:2002 va tham khao Quy
chuén Quéc gia: QCVN 01-16: 2014/BNNPTNT.

Ti 1é bénh (TLB) dugc tinh: TLB (%) = S6 1a
bi bénh/Téng s6 14 thi nghiém x 100

Chi s6 hai (CSB) dudc tinh:

5n; +4n, + 3n, + 2n,+ n,
5N

CSB (%) = % 100

Trong d6:

N: Téng s6 14 thi nghiém;

n;: so6 14 bi hai cap 1: < 5% dién tich la
bi bénh,;

n,: s6 14 bi hai cap 3: 5-10% dién tich la
bi bénh;

n,: s6 14 bi hai cép 5: > 10-20% dién tich 1a
bi hai;

n,: s6 14 bi hai cap 7: > 20-30% dién tich 1a
bi hai;

n;: s6 14 bi hai cap 9: > 30% dién tich 14 bi hai.

2.34. Dinh danh ndm Trichoderma spp.
bang giai trinh tir gen ving rDNA-ITS
Viung gen barcode RNA ribosome dudgc st
dung dé dinh danh. Phan tng PCR d6i v6i mau
nam dude thuc hién véi 2 mébi ITS4 va ITS5
(White & cs., 1990). PCR dugc thuc hién véi
MyTaq™ HS Mix (Bioline). Sdn phdm PCR
dudc tinh chiét ti gel agarose bing kit tinh
chiét AccuPrep Gel Purification Kit (Bioneer).
Dung méi dé giai trinh tu ctia san phdm PCR.
Dua trén céc trinh tu thu dugc, viéc tim kiém
trén co sd dit lieu Genbank biang phan mém
BLAST tai NCBI (the National Center for
Biotechnology Information (http://www.ncbi.
nlm.nih.gov/BLAST/). Phén tich trinh tu va cac

1619



Tuyé&n chon ndm Trichoderma spp. ¢ kha nang déi khang véi tdc nhan gay bénh than thw trén cay xoai

moéi quan hé phat sinh loai dude thuc hién
bang cac phan mém ClustalX va MEGAX.

2.3.5. Xt Iy s6 liéu

Tat ca cac thi nghiém dudc thuc hién lap lai
3 lan va cac gia tri dugc xu ly thong ké duéi
dang gi tri trung binh cong trit @6 léch chuén
bang phép phan tich bién mot chiéu ANOVA
Vé6i hau kiém Newman-Keuls. Gia tri P <0,05
dugc coi 1a c6 ¥ nghia thong ké.

3. KET QUA VA THAO LUAN
3.1. Phan lap nam Trichoderma spp.

Trichoderma spp. 12 mot loai ndm sinh san
vo tinh (Rifai, 1969), phé bién trong dat va co
hoat tinh d6i khang véi nhiéu loai ndm gay hai
cay trong (Bruce & cs., 1984). T. harzianum pha
hiuy su téng hop thanh t€ bao nhd san sinh
chitinase va glucanase cfing nhu cac chit trao
d6i c6 hoat tinh khang ndm khac (Noronha &
Ulhoa, 1996) va day la dac diém quan trong
trong qua trinh ky sinh ndm di dudng (Dennis
& Webster, 1971). Chinh nhiing dac tinh nay da
dugc khai thac trong nganh néng nghiép, st
dung cac ché& pham ctua T. harzianum dé phong
trit sinh hoc cac loai bénh ndm khéac nhau gay

hai cay trong (Papavizas, 1985). Dé phan lap
dude Trichoderma spp. ti dat thi cac mau dat
sau khi thu thap vé dugc phoi kho, nghién min
va phan lap theo phuong phap ctia Kumar & cs.
(2012). K&t qua tu 17 mau dat dugdec thu thap
dudi tan cay xoai khde tinh Péng Thap, Hau
Giang va mét s6 tinh DPBSCL, da phan 1ap duge
56 chung nadm Trichoderma spp. va danh gia
khd n#éng d6i khang cua ching véi nim
Colletotrichum asianum gy bénh than thu hai
Két qua tim duge 14
Trichoderma spp. c6 kha ning d6i khang véi cac
hinh thai dién hinh nhu s¢i mau trdng, d6i khi
c6 mau vang nhat, hoi x6p sau chuyén sang

X0Al. chiing nam

mau xanh.

Quan sat cac miu ndm Trichoderma spp.
trén méi truong PDA cho thay, ldc ddu tdn ndm
c6 mau trang, hoi x6p va hinh thanh canh bao
ti phan sinh. Sau 2 ngay nudi cdy, tdn ndm
chuyén dan sang mau xanh, hinh thanh nhiéu
canh bao ti phan sinh. Bao ti phan sinh cua
nadm c6 dang hinh cau hoidc hinh trtng, bé mit
nh&n. Thé binh c6 dang hinh tru. Pa s6 cac miu
thu thap dugc hinh thanh nhiéu bao ti phan
sinh, sau 3 ngay nudi cdy va dén ngay thi 4 va
tht 5 thi ndm moc kin dia va chuyén mau xanh
hoan toan.

Bang 1. Nguon goéc va hinh thai ndm Trichoderma spp. phan lap dugc

Ngudn géc Ky hiéu chiing Déc diém hinh thai khuan lac
Xoai cat Hoa Loc, Bdng Thap T1 Soi tréng, phan nhanh, bao tlr xanh
Xoai cat Hoa Loc, Bong Thap T2 Soi tréng, phan nhanh, bao tir xanh
Xoai Dai Loan, Bdng Thap T3 Soi tréng, phan nhanh, bao tir xanh
Xoai Dai Loan, Bdng Thap T4 Soi trdng, phan nhanh, bao td xanh
Xoai cat Hoa Loc, Bdng Thap Tr.X1 Soi tréng, phan nhanh, bao tir xanh
Xoai Dai Loan, Bdng Thap Tr.X2 Soi tréng, phan nhanh, bao tir xanh
Xoai Pai Loan, Hau Giang Tr.X3 Bao tlr mau xanh, phat trién thanh cac Iép
Xoai cat Hoa Loc, Hau Giang Tr.X4 Soi ngén, bao t& mau xanh, sinh trudng theo hinh tron déc trung
Xoai cat Hoa Léc, Hau Giang M1 Soi tréng, phan nhanh, bao t&r xanh
Xoai Bai Loan, Hau Giang M2 Soi tréng, phan nhanh, bao t& xanh
Xoai cat Hoa Loc, Hau Giang M3 Soi tréng, phan nhanh, bao tir xanh
Xoai cat Hoa Loc, Hau Giang M4 Soi tréng, phan nhanh, bao tir xanh
Xoai cat Hoa Loc, Can Tho N1 Soi tréng, phan nhanh, bao tir xanh
Xoai Dai Loan, Can Tho N2 Soi tréng, phan nhanh, bao tlr xanh
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Chu thich: A, C: Tan ndm Trichoderma spp. trén méi truong PDA sau 5 ngay nuéi cdy; B, D: Canh bao tit va bao
tit phan sinh ndAm Trichoderma spp.

Hinh 1. Pac diém hinh thai va bao t& ndm Trichoderma spp.

Bang 2. Hoat luc d6i khang ctia Trichoderma spp. phan lap dudc
v&i ndm Colletotrichum asianum gay bénh than thu

Chiing ném Hoat lyc dbi khang v&i ndm gay bénh than thu (%)
Trichoderma spp. Colletotrichum asianum TT.03 Colletotrichum asianum TT.02

T 79,42 +25 77,76 £ 3,8

T2 82,35+1,6 73,53+4,5

T3 55,32+34 51,69 6,9

T4 72,35+1,7 79,95 +0,2
Tr.X1 80,41 +5,6 78,72+ 1,3
Tr.X2 85,34 + 3,8 86,25+ 1,7
Tr.X3 82,31+21 82,95+6,7
Tr.X4 81,35+0,2 83,55+2,8
M1 69,94 + 6,4 71,82+35

M2 74,35+ 8,1 77,95+3,5

M3 68,21 +£1,5 68,24 £2,1

M4 75,45+21 71,76 £ 7,9

N1 66,47 + 3,9 67,35+5,2

N2 69,11+ 0,1 62,32+ 2,7

Ngoai ra, khi quan sat dic diém phat trién va thua hon so véi 06 mau con lai (Hinh 10).
ciia ndm trén méi trudng PDA, mau Tr.X2 va Thé binh hinh thanh trén canh bao ti phan
mAau Tr.X3 c6 dic diém phat trién va canh bao sinh va thuong d6i xting nhau (Hinh 1D). Trong
ti phan sinh ctia 02 mau ndm nay khac so véi khi cdc mau con lai nhu M4, T2, Tr.X1, Tr.X4 thé
cac mAu ndm con lai. TAn ndm phat trién min  binh ciing hinh thanh trén canh bao ti phan sinh
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nhung moc thanh chum 2-3 cai (Hinh 1B). Dua
vao cic dic diém hinh thai ban ddu nay (theo
nhu mé ta caa Chaverri & cs., 2003), c6 thé
khidng dinh 14 miu nay déu thudc chi
Trichoderma. Tuy nhién, vin thiy c6 su khac
nhau vé tan ndm, hinh thai bao ti, thé binh. Dé
xac dinh chinh xac tén loai, tiép theo can phai
st dung k§ thuat gidi trinh tu dua trén ving
gen ITS cta ching.

3.2. Danh gia hoat lyc d6i khang gitta nAm
Trichoderma spp. va nim gay bénh than
thu Colletotrichum asianum

Sau khi phan lap va lam thuan cac chung
nam Trichoderma spp. tién hanh tha hoat tinh
d61 khang v6i ndm gAy bénh than thu
Colletotrichum asianum. Két qua cho thay 14
ching ndm Trichoderma spp. déu cho hiéu luc
d6i khang véi ndm giy bénh than thu 6 miic
trung binh dén rat cao (51,69-86,24%). Céac
chting nam Tr.X1, Tr.X2, Tr.X3, Tr.X4, T1, M2 c6
hoat luc déi khang 6 mtc rat cao ti 77,76% -
86,25%, trong d6 3 chung Tr.X2, Tr.X3, Tr.X4 c6
hoat Iuc cao nhat véi ca 2 ching nidm gay bénh
than thu trén cdy xoai (Bang 2). Hoat luc d6i
khang cta 4 chung ndm Trichoderma spp. trong
nghién ciu nay ciing tuong tu nhu bao cao claa
Santos-Villalobos & cs. (2013) khi danh gia hoat
Ivc ctia ching ndm T. asperellum T8a v6i nim
gay bénh than thu Colletotrichum
gloeosporioides trong diéu kién cting nudi cdy la
80% va nghién ctu ctia Tran Ngoc Hung & cs.
(2016) 1a 79,6-89,8% khi danh gia hoat luc ctaa
nadm d6i khang T. koningii v6i ndm giy bénh
Colletotrichum acutatum. Céac ching N1, N2, M3
va T3, tuy c6 hoat luc thap hon, nhung cling dat
& mtc trung binh véi ti 18 tit 51,69- 68,24%.

Theo nghién ciu ctia Landero & cs. (2015),
cho th4y hoat luc tic ch& ndm gy bénh than thu
Colletotrichum gloeosporioides cia 2 ching nam
d61 khang Trichoderma longibranchiatum va
Trichoderma harzianum tucng tng la 55,82%
va 53,26%. K&t qua nay ciing phu hop véi két
qua hoat luc cta cic ching N1, N2, M3 va T3
trong nghién ctiu nay véi ti 1& d6i khang véi ndm
gay bénh than thu tit 51,69-68,24%

Khi déng nudi cdy nadm dsi khang
Trichoderma v6i nidm giy bénh thian thu
Colletotrichum trén méi trudng thach dia cho
thdy ndm giy bénh gin nhu khong phéat trién
duge va bi ndm déi khang Trichoderma moc
trum ho#c bao phu lén nidm gay bénh. Tuy
nhién, dd bao phu cta Trichoderma 1én nidm gay
bénh Colletotrichum khac nhau dé6i1 véi tiing
chiing ndm d6i khang. Pidu nay c¢6 thé do mbi
chung Trichoderma spp. tiét ra cac hop chat
nhu khang sinh, ch4t bay hoi... khac nhau vao
moi trudng nudi cdy lam cho ndm giy bénh
khéng phat trién binh thudng duge (Hinh 2).
Ngoai ra, Trichoderma c6 thé ti€t enzyme
(cellulases, chitinases) pha huy vach té& bao sgi
ndm Colletotrichum ho#c ciing c6 thé ky sinh
truc tiép va giét chét sdi ndm Colletotrichum.
Nam Trichoderma khi ky sinh ndm gay bénh sé
tiét ra hé enzyme phan huy chitin ctia vach té&
bao ndm gay bénh bao gdbm 6 enzyme: 2 enzyme
-1,4-N-acetylglucosaminidase va 4 enzyme
endochitinase (Jolles & Muzzarelli, 1999).
Reynaldo & cs. (2018) da nghién ctiu va tach
chiét duge 20,1 Ulg chitinases ti chung
Trichoderma asperellum (T2-31) va 2,5 Ulg
exoglucanase tu Trichoderma harzianum. Cac
enzyme cé hoat luc d6i khang véi ndm gay bénh
than thu Colletotrichum spp. ti 85-98%.

Hinh 2. Kha ning déi khang
ctia nAm Trichoderma spp. v6i nAm gay bénh than thu Colletotrichum asianum
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Pé danh gia k§ hon vé hiéu qua d6i khang
cua ndm Trichoderma spp. v6i ndm giy bénh
than thu Colletotrichum asianum, da chon 01
chung ndm Trichoderma spp. c6 hoat tinh cao
nhét dé thi nghiém véi 3 cong thic (CT): CT1:
Nam d6i khang (Tr.X2) va ndm giy bénh
(TT.03; TT.02) dugc cdy cung nhau & 2 diém sat
thanh dia va d6i xtng; CT2: Nam d6i khang
(Tr.X2) dudgc cdy trudec ndm gay bénh (TT.03;
TT.02) 24 gid; CT3: N&m d6i khang (Tr.X2)
dudc cdy sau ndm gay bénh (TT.03; TT.02) 24
gig; D61 chiing nam d6i khang Trichoderma
(Tr.X2) va ndm gdy bénh (TT.03; TT.02) dudc
c4y riéng ré.

Toan bo thi nghiém dudc tién hanh trén dia
Petri duong kinh 8,5cm chtia mdi truéng PDA
va gitt 6 nhiét d6 28°C trong 5-7 ngay. Su phat
trién cia ndm gAy bénh duge x4c dinh bing
cach do duong kinh tan ndm hang ngay & ca
cong thiic thi nghiém va déi ching. Hiéu luc tc
ché& dugc tinh theo cong thic nhu mé ta ¢ muc
2.2.2. Keét
Trichoderma spp.

qua bang 3 cho thady nim
Tr.X2 cay

Colletotrichum asianum 24 gié c6 hiéu qua doi

truéc nam

khang cao nhat 98,8% déi véi ching ndm giy

Pham Thi Ly Thu, Lé Trung Thanh, Lwu Thi My Dung,
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bénh Colletotrichum asianum TT.03 va 98,2%
v6i ching ndm gay bénh TT.02 sau 7 ngay nudi
cdy. N&m Trichoderma vAn phéat trién binh
thudng khéng c6 bat ky thay déi nao vé hinh
thai va lan 4t sang ca nidm Colletotrichum
(Hinh 3). O cong thiic ndm Trichoderma ciy sau
nadm bénh Colletotrichum 24 gid, tuy hiéu qua
do6i khang cong thtic nam
Trichoderma cay trudc nhung hoat tinh d6i
khang vAn & mtc cao tit 74,7-76,5% sau 7 ngay
nudi cay.

¢c6 kém hon

Cac chung ndm Trichoderma spp. c6 hoat
tinh d6i khang cao sé dugc tuyén chon dé san
xuét ché& phadm sinh hoc tng dung trong kiém
soat bénh than thu ngoai dong rudng. Két qua
cta nghién ctu nay sé 1a tién dé cho viéc tng
dung trong thuc t& san xuat. Khi xi 1y ché
phdm c6 ching ndm Trichoderma spp. ngoai
dong rudng thi nén xu ly hoic bén vao dat trude
khi gieo hat/trong cdy 2-3 ngay hoic phun lén
tan 14 khi chua hoac vira ¢c6 ddu hiéu bénh. Ndm
Trichoderma sé phat trién va ngin chin ndm
gay bénh khi hat dugc gieo, cAy dudc trong vao
dat ho#c 14 vita ch6m bénh sé& cho hiéu qua
phong tri bénh cao hon.

Bang 3. Hoat luc d6i khang

cta nam Trichoderma spp. v6i ndm gay bénh Colletotrichum asianum

Puwong kinh tan ndm (cm)

N&m Ngay

bénh theo dai bC CT1 CT2 CT3

Tr.X2 NB Tr.X2 NB HTBK  Tr.X2 NB HTBK  Tr.X2 NB HTBK
TT.03 1 2,0 1.1 2,0 0,9 18,2 2 0 100 0,0 1,1 0,0
2 5,9 1,9 5,3 1,2 36,8 5,8 0,5 72,2 1,0 1,6 15,8
3 8,0 3,8 7,9 1,4 63,2 7,9 0,4 90,3 57 2,5 34,2
4 8,5 55 8,5 1,5 72,7 8,5 0,3 95,5 8,1 2,3 58,2
5 8,5 8,3 8,5 1,6 80,7 8,5 0,2 97,6 8,5 2,1 74,7
7 8,5 8,5 8,5 1,5 82,4 8,5 0,1 98,8 8,5 2,0 76,5
TT.02 1 2,0 1,2 2,0 0,8 33,3 2,0 0,0 1000 0,0 1,2 0,0
2 5,9 1,8 3,2 1.1 38,9 5,8 0,6 68,4 1,0 1,5 16,7
3 8,0 3,6 5,5 1,6 55,6 7,8 0,5 86,8 5,8 2,4 33,3
4 8,5 5,6 55 1,7 69,6 8,5 0,3 94,5 8,2 2,5 55,4
5 8,5 8,2 6,1 1,5 81,7 8,5 0,2 97,6 8,5 2,2 73,2
7 8,5 8,5 6,4 1,4 83,5 8,5 0,2 98,2 8,5 2,2 74,7

Chu thich: PC: céng thiic déi chiing; CT: céng thiic thi nghiém; NB: ndm bénh; HTDK: hoat tinh dé61 khang.

1623



Tuyé&n chon ndm Trichoderma spp. ¢ kha nang déi khang véi tdc nhan gay bénh than thw trén cay xoai

Chuii thich: Tir trén xudng dudi, trir trai qua phai: A doéi chiing ndm Colletotrichum (TT.03 va TT.02), déi chiing
nam Trichoderma (Tr.X2), nAm Trichoderma c4y trudc ndm Colletotrichum 24 gic, nAm Trichoderma c4y cung

nam Colletotrichum, ndm Trichoderma cdy sau ndm Colletotrichum 24 gio.

Hinh 3. Hoat tinh d6i khang ctia ndm Trichoderma Tr.X2
v6i ndm gay bénh than thu Colletotrichum asianum TT.03 va TT.02
& cac thoi gian nuéi cAy khac nhau

3.3. Danh gia hiéu qua déi khang gitta ndm
Trichoderma spp. va nidm gay bénh than
thu Colletotrichum asianum trén ciy xoai
trong diéu kién nha luéi

N4am Trichoderma spp. c¢6 nhiéu trong dat
tu nhién, trong d6 nhiéu loai nhu Trichoderma
viride, T. harzianum, T. aperellum... c6 kha
ning d6i khang lai cic tic nhan giy bénh hai
spp.,
Sclerotium rolfsii, Rhizoctonia solani, Fusarium

cdy trong nhu n&m Colletotrichum

solani, F. oxysporum, Pythium sp.,

Phytophthora nicotiana.

D& c6 thé st dung cac ching ndm c6 hoat
tinh d61 khang cao v6i ndm gay bénh nhu mot
bién phap phong trit sinh hoc thi ching phai
thé hién hiéu luc d6i khang va hiéu qua phong
bénh cao trén cay trong. Theo mot sd nghién
ctiu cho thay, mot s6 ching ndm Trichoderma
spp. doi1 bénh
Colletotrichum spp. trén dia thach rat tot,
nhung lai khong thé hién duge hoat luc d6i
khang hogc thé hién rdt y&u trén cAy cha. Vi

khang v6i ndm gay

vay, cac chung d6i khang nay cin dugdc kiém
tra trén cac loai cdy trong khac nhau va trong
mét s6 diéu kién khac nhau dé chon ra ching
t6t nhat nham san xu4t ché phdm sinh hoc ting
dung trong thuc t& san xuat.

Céc bude thuc hién thi nghiém dénh gia
hoat luc d6i khang véi nadm Colletotrichum
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asianum giy bénh than thu trén ciy xoai dugc
thuc hién nhu muc 2.2.3 va lip lai 3 1an. Két
qua thu dudgc 6 hinh 4.

Két qua cho thay & tat ca cac cong thiic thi
nghiém chtng Trichoderma spp. déu c6 kha
ning khang bénh vugt trdi cho véi cong thiic doi
chting. Trong 06 céng thiic ching d61 khang thi
cong thtic c6 xt ly chung Trichoderma Tr.X2 c6
kha ning han ché& bénh t6t nhat véi chi s6 bénh
14 15,32%, trong khi 16 d61 chiing 1én téi 90,62%,
chiung Trichoderma Tr.X3 cling c6 hoat luc d61
khang gan tuong tu nhu ching manh nhat. Cu
thé chung Trichoderma Tr.X3 c¢6 kha ning han
ché& bénh tuong ting véi chi s6 bénh 13 18,61%.
Cong thiic chung c6 xt 1y Trichoderma M2, tuy
c6 hoat tinh d6i khang thap nh4t trong 6 chiung
nhung van c¢6 kha nang han ché& bénh 6 ngudng
d61 khang trén trung binh véi chi s6 bénh 1a
49,52%. DPiéu nay c6 thé duge giai thich 1a do
khi b6 sung cac chung Trichoderma spp. d6i
khang vao cac cong thiic thi nghiém, cac ching
d6i khang nay da sinh ra chat khang sinh hoic
nidm Trichoderma spp. da ky sinh vio nidm
Colletotrichum asianum lam cho sgi va bao ti
nadm gay bénh bién dang va chét (Chaverri &
cs., 2015).

Bén canh d6, két qua trén hinh 4B, khi xa
Iy cac chiung Trichoderma spp. d61 khang 6 tat
cic cong thic thi nghiém déu c6 kha niang han
ché& bénh trén 50% chi s6 bénh. Céng thic c6 xi



Pham Thi Ly Thu, L& Trung Thanh, Luu Thi My Dung,
Ha Viét Cuong, Nguyén Bire Thanh, Nguyén Thj Hong Hai

Iy ching Tr.X2 ciing c6 chi s6 bénh thap nhat Trichoderma Tr.X2 sé& dudc nghién ctiu k§ hon
(21,08%), diéu nay c6 nghia ching Tr.X2 c6 hoat  vé cac dac tinh sinh hoc dé san xuét ché phdm
tinh khang bénh than thu trén ciy xoai trong sinh hoc ting dung trong kiém soat bénh tha thu
diéu kién nha luéi tét nhat. Vi vay, chung  trén ciy xoai.

(A)
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60 -
40 -
B ianil |

TLB (%)

° PC(-) BC(+) TrX1 TrX2 TrX3 TrX4
Céng thire thi nghiém
(B)
120 -
100 -
80 -
60 -

CSB (%)

l
20 -
I = u il

PC(-) BC(+) TrX1 TrX2 TrX3 TrX4

Céng thire thi nghiém

Hinh 4. T{ 1¢ 14 bi nhiém bénh (A)
va chi s6 bénh (B) trén cAy xoai sau khi x& ly cac chung Trichoderma spp. d6i khang

Hinh 5. Hoat tinh d6i khang ctia cac chung Trichoderma spp.
v6i nam Colletotrichum asianum TT.03 gay bénh than thu trén xoai trong diéu kién nha lusi
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63 —— KM100756.1- Trichoderma harzianum MD-10

40 — KR856210.1- Trichoderma harzianum BHU-BOT-RYRL4

X2

X3

MW958247 .1- Trichoderma harzianum T
MWT776759.1- Tiichoderma harzianum TETS

100 — AY380912- Trichoderma asperelium CBS 433,97

100 MN186841- Trichoderma aspersiiumTh,44

Hinh 6. CAy phan loai dua trén trinh tu ving ITS clia cAc mau naim

34. Dinh danh nam déi

Trichoderma spp. tiém nang

khang

Sau khi phan lap va thi hoat tinh dé1
khéang cua cac ching nam Trichoderma spp. véi
nam Colletotrichum asianum giy bénh than thu
trén cay xoai trong diéu kién in vitro va nha
luéi, da tuyén chon dugc 2 chiung Trichoderma
spp. tiém n#ing (c6 hoat tinh d61 khang cao
nh4t). D& hiu rd hon céc dic tinh caa cac ching
nay, da tién hanh dinh danh dé xac dinh chinh
xac tén loai dua vao giai trinh tu vung ITS. Két
qua cho thdy 2 miu nidm déu cé chat lugng
trinh tu tot, r6 nét va trinh tu doc dugec khoang
520-560 nucleotides.

Khi so sanh cac trinh tu nay véi cac chudi
tuong dong trén ngan hang gen (Genbank) bing
cach st dung phan mém BLAST ctia NCBI. Két
qua cho thady mau nadm Tr.X2 thudc loai
Trichoderma harzianum va Tr.X3 thudc loai
Trichoderma asperellum véi d6 tuong dong
tu 99-100%.

4. KET LUAN

Pa phén lap va tuyén chon duge 14 ching
nam Trichoderma spp. phan bd chu yéu 6 Pong
bing séng Ctiu Long, c¢6 kha niang d6i khang cao
v6i ndm gay bénh than thu, trong d6 c6 6 chung
Tr.X1, Tr.X2, Tr.X3, Tr.X4, T1, M2 c6 hoat tinh
cao nhat tit 77,76-86,25% trong diéu kién in vitro
va 41,1-75,3% trong diéu kién nha luéi. Khi nudi
cdy nam Trichoderma spp. truéc nim bénh
Colletotrichum asianum 24 gio cho hiéu qua d6i
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khang cao hon so véi cdy cung va cidy sau. Nam
Trichoderma Tr.X2 va Tr.X3 c6 kha ning tc ché
tot ndm gay bénh than thu Colletotrichum
asianum trén cay xoai (hiéu qua d6i khang véi
nidm gay bénh 1a 75,3% va 72,01%). Hai ching
ndm déi khang tiém ning Trichoderma Tr.X2
thuoc loai Trichoderma harzianum va Tr.X3
thudc loai Trichoderma asperellum.
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