TapchiKhoahocva Céngnghé Néngnghiép ViétNam-S605(138)/2022
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TOM TAT
Vang 14, thdi ré gdy ra boi Fusarium solani, Phytopythium helicoides va Phytophthora citrophthora 1a mot
trong nhirng bénh phd bién tai cac ving trong cdy an qua c6 mii tai cac tinh ddng bang séng Ctru Long. Trong
nghién ctru nay, téng s6 7 ching ndm mang dic diém hinh thai dic trung cta Trichoderma da duoc phan 1ap
tr mau dat & ving trong ciy dn qua co6 mui tai tinh Hau Giang va Ddng Thap. Trong d0, 4 trén tong s 7 chung
nam Trichoderma spp. da thé hién hoat tinh d6i khang cao véi tac nhan gdy bénh vang 14 thdi ré. Dya trén phan
tich trinh ty ITS, nghién ctru d3 chirng minh ring 4 chung nay déu thudc loai Trichoderma asperellum. Tiép
tuc thir nghiém trong diéu kién nha luéi cho thiy, ching 7. asperellum Tr.V1 ¢6 hiéu qua phong trir bénh cao
nhat, dat 79,31%. Két qua nay da cung cap nhitng cin ¢t quan trong cho nghién ctru tuyén chon cac chung nim
Trichoderma dé san xuat ché pham sinh hoc img dung trong kiém soat bénh vang 14, thbi ré trén cay an qua co
mui tai dong bang song Ciru Long.
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L. PATVANDE

Cay c6 mui dugc xem la mot trong nhitng nhom
cdy an qua chu lyc, c6 gia tri kinh t& cao va dang
duogc uu tién phat trién tai Viét Nam, dién tich
trong ciy c6 mui dang dugc md rong trong nhitng
nam gan day. Hién nay, dién tich trong cdy c6 mui
0 Viét Nam udc tinh dat khoang 256.860 ha (twong
duong 24,07% tong dién tich cdy an qua cua ca
nudc), duge ghi nhan 1a nhém cay an qua co6 dién
tich va san lugng l6n nhat (Cuc Tréng trot, 2020)
Tuy nhién, cdy an qua c6 mui tai Viét Nam thuong
xuyén chiu anh huong boi sau, bénh hai, dién hinh
nhu bénh Greening, vang 14, thdi ré va sau duc qua
lam anh huéng dén sinh truong, phét trién cua cay,
giam ning suat va chit lugng clia qua. Tai cdc ving
san xut cdy an qua c6 mui tip trung ¢ dong bang
song Cuu Long (PBSCL), dac biét 1a tai tinh Hau
Giang va Pong Thap, bénh vang 1a, théi & dugc
canh bao la bénh hai nghiém trong, gdy anh hudng
tdi thiéu 30% dién tich canh tac trén toan tinh
(Nguyén Ngoc Thanh va ctv., 2018). Do d6, phong
trir bénh vang 14, thdi r& trén cdy an qua c6 mi
dugc xem 1a mot trong nhirng muc tiéu trong diém
cua cac dia phuongnay.

Bénh vang 14, théi ré gy ra boi nhiéu tac nhan
gy bénh, chu yéu 1a cic ching nam Fusarium,
Alternariava Phytopythiumspp. (Riveraetal.,2020).
Ngoai ra, Phytopthora spp. cling dugc xem la mét
trong tac nhan chinh gay bénh thdi & & cay trong
(Hu and Rueda, 2022). Tai cac ving trong cdy an
qua c6 mii & dong bang song Ciru Long, Fusarium,
Phytopythium va Phytophthora spp. so b dugc xac
dinh 1a tac nhan chinh gy ra bénh vang 14, thdi 1é &
cac cay c6 mui (Nguyén Ngoc Thanh va ctv., 2018).
Hon nita, v6i diéu kién canh tac tai PBSCL, nAim
bénh dé dang phat tan trong dét, tir &6 gay kho khan
trong viéc phong trir (dan theo Nguyén Ngoc Thanh
va ctv., 2018). Hién nay, nhiéu giai phap da duoc ap
dung nham kiém soat su lay lan ctiia bénh vang 14,
théi ré & cac ving san xut tip trung (Suksiri ef al.,
2018). Trong d6, ché pham sinh hoc phong trir bénh
vang 14, thoi 1é, cha yéu 1a ndm Trichoderma spp.
ddi khang v6i tic nhan gay bénh (Belete et al., 2015;
Mirian et al., 2020; Kumar et al., 2012) dugc xem la
mot trong nhitng bién phap sinh hoc duogc sir dung
phé bién hiénnay.

Muc tiéu ctia nghién ctru ndy nham phén lap va
tuyén chon cac chung nam Trichoderma spp. d6i

khang voi tac nhan gy bénh vang 14, thdi ré trén
cAy 4n qua c6 mui & cac ving san xudt tai DPBSCL.
Trude hét, cac ching nim Trichoderma spp. dugc
phén 1ap tir mau dat thu thap tai vuon trong cdy an
qua c6 mui tai tinh Hau Giang va Pong Thap. Sau
d6, kha nang déikhang cua cac ching nay dugc sang
loc voi Phytopythium, Fusarium va Phytopthora
spp. dé xac dinh cac ching Trichoderma spp. c6
tiém ning tng dung trong nghién ctru tiép theo.

II. VATLIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Chung F. solani, P. citrophthora va P. helicoides
gdy bénh vang 14, théi ré trén cdy c6 mui dugc cung
cap boi BO mon Cong nghé vi sinh, Vién Di truyén
Nong nghiép.

Cac mau dat, ré cay duoc thu thap tai ving gdc
nhitng cdy sinh truong tot, chi sé nhiém bénh vang
14, théi ré thap, trong vudn trong ciy c¢6 mui bi
nhim bénh tai hai tinh Hau Giang va Dong Thap
dé phan lap ndm d6i khang Trichoderma spp.

2.2. Phuong phap nghiénctru

- Phuong phap phan lap nam d6i khang: Nam
Trichoderma spp. duoc phan lap tir dat theo phuong
phap cua Kumar cong tac vién (2012). Theo do,
mau d4t pha loang duoc cdy trén moi truong TSM
(Trichoderma specific medium) (Askew and Laing,
1993) va u ¢ diéu kién nhiét d6 28 + 2°C trong 96
gio (Kumar et al., 2012). Tan ndm khéac nhau vé
hinh thdi dugc cdy chuyén sang méi truong PDA
(Kumar et al., 2012).

- Phuong phap danh gia kha nang ddi khing
trong diéu kién in vitro: NAm d6i khang va tac
nhan gy bénh dugc ciy d6i xtng hai bén trén moi
truong PDA theo mo ta trong nghién ctru trudc
day (Belete et al., 2015). Hiéu luc tc ché ctia nAm
dbi khang dbi v6i nam gdy bénh dugc tinh theo
cong thtc:

HLUC (%) =

Trong do:

HLUC: Hiéu lyc ikc ché (%);

R,: Duong kinh ndm gay bénh & cong thire doi chirng;
R,: Duong kinh nam géy bénh & cong thirc thi nghiém.
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- Phuong phép dinh danh phan t nim dbi
khang: Vung gen barcode RNA ribosome duogc
st dung dé dinh danh. DNA téng s6 duoc tach
chiét tir cac miu ndm dd 1am thuan theo phuong
phap CTAB (Umesha et al., 2016). Ciap mdi ITS4
(5’-TCCTCCGCTTATTGATATGC-3’) va ITSS
(5’- GGAAGTAAAAGTCGTAACAAGG-3’) dugc
sir dung dé nhan ving ITS bang k¥ thuat PCR
(2,5 uL dém PCR; 0,5 pL ADN tong sd; 0,5 uL
dNTP; 1 pnL mdiloai mdiva 0,2 uL Taqpolymerase)
(Martin and Rygiewicz, 2005). Chu ky phan ung
PCR bao gdm 94°C/4 phut, (94°C/35s, 50°C/35s,
72°C/1 phat) x 35 chu ky, 72°C/5 phiit. San pham
PCR duogc tinh sach b?mg PureLink Quick Gel
Extraction Kit (Invitrogen, Hoa Ky) dé tién hanh
giai trinh tu truc tiép 2 chidu (Macrogen, Han
Qudc). Poan trinh ty ving gen ITS cia ching nAm
muc tiéu da giai trinh ty dugc st dung dé xay dung
cay phan loai bang cong cu MEGA bang thuat toan
Maximum-Likelihood (Raja et al.,2017). Theo do,
thong tin vé ching nAm muc tiéu dugc d6i chiéu
vao co s6 dir liéu GenBank trén NCBI.

- Phuong phap danh gid hi¢u qua phong tru
bénh trong diéu kién nha lugi: Cay thi nghiém
duoc lya chon 1a cay cam sanh (5 - 6 thang tudi sau
ghép), cao 50 - 60 cm, khong bi bénh va con trung
gdy hai, khong phun thudc hoa hoc trude khi lay
bénh nhan tao khoang 10 ngay. Trong 1 cay/bau,
10 cay/1 lan nhac. Nguon nim bénh duoc nudi ciy
trén dia Petri chira moi truong PDA sau thoi gian
7 ngdy, pha lodng v6i nudc cit vo tring, kiém tra
mat do bao tr béng buéng dém hf“)ng ciu dat mat
do 10° CFU/mL, tuéi 50 mL dich ndm bénh/bau
dat. Sau 2 ngay lay nhiém, chuan bi nguon nam
dbi khang Trichoderma spp. (10 CFU/g dat) dé
bd sung vao dat. Hiéu qua phong trir bénh vang 14,
thdi ré trén cdy cam sanh trong diéu kién nha ludi
duoc tinh theo cong thirc Abbott (Abbott, 1925):

HQPT (%) L1 %100

Trong do:
C: Chi s6 bénh ¢ cong thire doi chitng;
T: Chi s6 bénh ¢ cong thirc c6 xir 1y nam doi khdng.

- Phuong phap xtr 1y sé lidu: Céc thi nghiém
dugc bo tri theo kiéu hoan toan ngiu nhién véi 3
lan lap lai. S6 lidu duoc xir ly theo chuong trinh
thong ké IRRISTAT 5.0.

2.3. Thoi gian va dia diém nghién ctru

Nghién ctru nay dugc thuc hién tur thang 9/2020
dén thang 01/2022. Mau dugc thu thap & cac ving
trong cdy c6 mii tai tinh Hau Giang va Pong Thép,
sau d6 phan tich tai Vién Di truyén Nong nghiép.

III. KETQUA VA THAO LUAN

3.1. Phanlap ndm Trichoderma spp. tir viing canh
tac tap trung ciy 4n qua c6 mui tai ddng biang
song Ctru Long

Dé phén lap ndm Trichoderma d6i khang voi tac
nhan gay bénh vang 14, thdi ré, 15 mau dat da duoc
thu thap tai cac vuon trong cdy c¢6 mui lau nim &
tinh Hau Giang va Dong Thap. Két qua da phan lap
dugc tong s6 7 ching nim véi hinh thai dién hinh cua
Trichoderma spp. (tin nAm c6 mau trang, x6p, hinh
thanh canh bao tir phan sinh ¢6 hinh elip/hinh cau, bé
mit nhin). Sau 2ngay nudi cdy, tin ndm chuyén dan
sang mau xanh, hinh thanh nhiéu canh bao tir phan
sinh, thé binh c6 dang hinh try.

3.2. Panh gia hiéu lyc déi khang gitta ndm
Trichoderma spp. va nim giy bénh vang 14, thdi
1é trén cAy c6 mui trong diéu kién in vitro

Tiép theo, v&i muc dich danh gia kha nang doi
khang véi F. solani, P. citrophthora va P. helicoides, 7
ching ndm Trichoderma spp. di phan lap lan luot
dugc nudi cdy ddi xing hai bén trén méi truong
PDA. Két qua cho thiy 7 ching Trichoderma spp.
déu thé hién kha niang ddi khang voi ca 3 tac
nhan gdy bénh chinh, hi¢u lyc & mirc cao, dat tir
70,45 - 87,5% (Bang 2). Trong do, 4 chung nam
Trichoderma spp., bao gdm Tr.V1, Tr.V2, Tr.V3
va Tr.V4 c6 hiéu luc d6i khang manh nhét véica
F. solani, P. citrophthora va P. helicoides gdy b&nh
vang 14, thdi ré, voi higu lyc e ché tir 77,27 - 87,5%,
hiéu qua nhét véi P. citrophthora (Bang 1).



Bang 1. Nguon gbc va hinh thai ndm Trichoderma spp. phan 1ap trong nghién ctru

STT Nguén géc Ky hi¢u chung Dic diém hinh thai khuén lac
1 Cam sanh Hau Giang Tr.V1 Soi tréng, phan nhanh, bao ti xanh
2 Buéi Da xanh Hau Giang Tr.V2 Soi tréng, phan nhanh, bao t xanh
3 Buoi Da xanh Héu Giang Tr.V3 Soi trdng, phan nhanh, bao tir xanh
4 Cam sanh Déng Thap Tr.V4 Soi tréng, phan nhanh, bao ti xanh
5 Cam xoan Déng Thap Tr.V5 Soi tréng, phan nhanh, bao ti xanh
6 Cam sanh Déng Thap Tr.Vé6 Soi tr'Zing, phéan nhanh, bao tir xanh
7 Cam xoan Déng Thap Tr.V7 Soi tréng, phan nhanh, bao ti xanh
Béng 2. Panh gia hiéu lyc dbi khérrlg (iﬁa nam T richoderma spp. voi tac nhan gay bénh
vang 14, thoi re trong diéu kién in vitro
. Pudng kinh tan nAim bénh sau 6 ngay theo ddi (cm)
STT déli\lligng Ndm Hiéu !IIC Ném Hiéu !IIC Ném Hiéu ’lu“c
Fusarium e ché (%) Pythium tre ché (%) | Phytophthora| e che (%)
1 bC 9,0 - 8,8 - 8,8 -
2 Tr.V1 1,4 84,44 1,5 82,95 1,1 87,50
3 Tr.V2 1,5 83,33 1,6 81,82 1,6 81,82
4 Tr.V3 1,7 81,11 1,8 79,55 1,9 78,41
5 Tr.V4 1,8 80,00 2,0 77,27 2,0 77,27
6 Tr.V5 2,2 75,56 2,5 71,59 2,6 70,45
7 Tr.Vé 2,3 74,44 2,3 73,86 2,5 71,59
8 Tr.V7 2,1 76,67 2,2 75,00 2,4 72,73

Hinh 1. Kha ning d6i khéng ctia ching TrV1 v6i nim F. solani (A), P. citrophthora (B)
va P. helicoides (C) giy bénh vang 14, thdi ré

Trong cc nghién ctru truée ddy, Trichoderma spp.  F. solani gy bénh thdi den ré tai cac ving canh tac
dd duoc ghi nhan c6 kha ning wc ché tot voi V. fubae tai khu vuc Pong Bac Ethiopia. Panh gia
cac tac nhan gdy bénh thdi ré & cdy trdng. Vidu, trong diéu kién in vitro cho thdy hiéu lyc trc ché
Trichoderma spp. phan lap tir dat ving r& cia ddu  sinh truéng F. solani cua Trichoderma spp. dao
rang ngua (Vicia fabae) c6 kha nang trc ché tot voi  dong tir 33,9 - 67,0% (Belete et al., 2015). Tuong tu,
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F. virguliforme gay héi chung dot tur (sudden death
syndrome) ¢ dau tuong (Glycine max) cb thé bi trc
ché dén 92% trong diéu kién in vitro boi cac ching
Trichoderma, dac biét 1a T. harzianum (Mirian et
al., 2020). Trude do, 20 chung Trichoderma spp.,
chi yéu 1a T, viride va T. harzianum phan lap tir phia
Nam Andaman c6 hoat tinh e ché tdt v6i tic nhan
gay bénh nhu Sclerotium rolfsii, Colletotrichum
gloeosporioides va C. capsici (Kumar et al., 2012).
Trong nghién ctru ndy, 4 ching ndm Trichoderma spp.
da dugce lya chon dé dinh danh khoa hoc nham dé
Xuét ching tiém nang.

o TRVA

98

63 T
T. asperellum UGM.LHAF-MT367901

3.3. Pinh danh ndm Trichoderma spp. di khang
voi tac nhan gay bénh vang 14, thdi ré & cdy an
qua comui

Pé dinh danh phéan tir nidm Trichoderma spp.,
nghién cuu nay da gidi trinh ty vung ITS (Martin
and Rygiewicz, 2005) ctia cac chung ndm va xdy
dung ciy phén loai v6i dir liéu da biét vé cac loai
Trichoderma trén co sé dit liéu GeneBank (Raja
et al., 2017). Két qua cho thdy, ca 4 ching Tr.V1,
Tr.V2, Tr.V3 va Tr.V4 déu thudc loai 7. asperellum,
véi mirc do tuong déng vé trinh tu ITS dat 99%,
100%, 100% va 99,8%, tuong iing.

T. asperellum TR9-KC479819
T. asperellum T20-JF501661

T. asperelum-LC650156

T. asperellum T12-MH806365

T. asperellum TRI 26-KX533999

T. asperellum PANCOMS-MT007530
. asperellum NBAI-JX465482

T. asperellum-KP340279

T. asperellum CHI5-KR868246

T. asperellum CTCCSJ-KT314305
 Trichoderma sp. SDAS203435-MK870958

1001 T. asperellum QT22104-KY225656

T.a asperellum ACCC32872 -MF8715:

— T. asperellum BOT.RYRL21-KT027930

98 T. asperellum NBAIR-MN727373
%0 T. asperellum T2007 -MG386282
96

T. asperellum E.173- KU059972

Hinh 2. Cay phan loai dya trén trinh tu ving ITS cia cic mau ndm

Trude day, hai loai 7. rivide va T. harzianum
db6i  khang  Sclerotium  rolfsii, Colletotrichum
gloeosporioides va C. capsici giy bénh thdi ré va thdi
14 d3 dugc dinh danh (Kumar et al., 2012). Gan day,
48 ching Trichoderma spp., chu yéu thuoc 3 loai,
T harzianum, T. brevicompactumva T. velutinum,da
duogc xac dinh c6 kha nang ddi khang voi ndm bénh
F. oxysporum, A. alternata va Helminthosporium
rostratum (Alwadai et al., 2022). BDang chu y, cac
nghién ciru déu dong thuan rang khi niang ddi
khang voi tac nhan gay bénh cia Trichoderma spp.
duoc giai thich do dac tinh sinh cellulase, protease
va chitinase ngoai sinh nham pha huy véach té bao
ctia nam gay bénh (Ghasemi e al., 2020).

3.4. Panh gia kha ning d6i khang cia nam
Trichoderma spp. voi tac nhan gay bénh vang 14,
théi ré & cdy cam sanh trong diéu kién nha luéi

Dé thir nghiém kha ning dbi khang cua 4 chung
T. asperellum phan lap dugc trong nghién ctru nay,

thi nghiém danh gia trong diéu kién nha luéi da
duoc thuc hién.
Bang 3. Banh gia hi¢u qua phong trur
ctiia nam T, asperellum dbi véi bénh vang 14, thbi ré
trong diéu kién nha ludi

Cong thirc Chi sb Hiéu qua
thi nghiém bénh (%) phong trur (%)
1510 95,31¢ 0
Tr.V1 19,72¢ 79,31
Tr.V2 23,34¢ 75,51
Tr.V3 40,77° 57,22
Tr.V4 33,04 65,33
CV (%) 39
LSD, s 1,752

Ghi chu: Gia tri trung binh trong ciing mot cot mang
chit cdi khdc nhau thi sai khéc cé y nghia thong ké ¢ mirc
y nghia a =0,05.



Két qua bang 3 cho thdy, cac chung T.asperellum
chon loc déu c6 hiéu qua phong trir cao dén rét cao
v6i tic nhan giy bénh vang 14, thdi ré trong diéu
kién nha ludi. Trong d6, chung Tr.V1 c¢6 hiéu qua
phong trir cao nhét, dat 79,31% so véi ddi ching,
sau do 1a cong thirc ¢6 bd sung chung Tr.V2 (hiéu
qua phong tror 1a 75,51%). Chung c6é hi¢u qua
phong trir v6i nAm gay bénh vang 13, théi ré& thap
nhét 1a Tr.V3, nhung van dat mirc trén trung binh
(57,22%).

Cu thé, lay nhiém ndm giy bénh lam cdy c6
biéu hién dic trung cua bénh vang 14, théi 18, 1a
cay co biéu hién vang hodc xoan lai, cdy cdi coc sau
khoang 10 - 20 ngay & cong thirc ddi ching bénh.
O céc cong thirc c6 bo sung ndm Trichoderma spp.
14 cay it bi vang, xodn hon va cdy ciing xanh t6t hon
so voi dbi chimg bénh. Trong do, bd sung ching
Tr.V1 gitp 14 va cdy xanh tét, cAy phat trién twong
duong cong thirc ddi chimg am (chi ¢6 tudi nude
va chdm soc binh thuong).

Hinh 3. Kha nang d6i khang cua cac ching
Trichoderma spp. véi tac nhan gay bénh vang 14, thbi ré
trén cdy cam sanh trong diéu kién nha luéi

Trong nghién ctu trudc diy, xua 1y bing
Trichoderma spp. da cho hi¢u qua khang F. solani
gdy bénh thdi den 1& & cay Vicia faba dat tir 64,4
- 74,6% so voi cong thic d6i ching (Yue et al.,
2018). Dua trén cac két qua nay cho thdy chung
Trichoderma spp. Tr.V1 ¢ nhiéu trién vong dé san
xuit ché pham sinh hoc tmg dung trong kiém soat
bénh vang 14, théi ré trén cdy an qua c6 mui trong
thuc té san xuat.

IV. KET LUAN VA BE NGHI

4.1. Két luan

T 15 mau dat thu thap ¢ ving trdng cdy an
qua c6 mui tap trung tai tinh Hau Giang va DPong
Thép, nghién ciru da phan 1ap dugc 7 chung ndm
Trichoderma spp. Trong diéu kién in vitro, 4 trén
7 chung Trichoderma spp. thé hién tinh d6i khang
v6i nam F. solani, P. citrophthora va P. helicoides
gdy bénh vang 14, thi r& ¢ ciy c6 mui dat tir
77,27 - 87,5%. Dua vao cc ddc diém hinh thai va
giai trinh tu vung ITS da xac dinh dugc 4 chung
Trichoderma TrNV1, Tr.V2, Tr.V3 va TrV4 déu
thudc loai T. asperellum. Trong diéu kién nha ludi,
chung Trichoderma Tr.V1 thé hién hiéu qua phong
trir dat 79,31%.

4.2. Bé nghi

Nghién ctu s€ duoc tiép tuc thuc hién nham thir
nghiém hi¢u qua st dung chung T’ asperellum Tr.V1
dé san xuit ché pham sinh hoc tng dung trong
kiém soat bénh vang 14, théi r& trén cdy dn qua cd
mui trong thyc té sanxuat.
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Isolation and molecular authentication of antagonistic 7richoderma fungi
for controlling citrus leaf yellowing, root rot in provinces from the Mekong River Delta
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Luu Thi My Dung, Nguyen Thi Hong Hai, Nguyen The Quyet,

Abstract

Chu Duc Ha, Le Thi Minh Thanh

Leaf yellowing and root rot caused by Fusarium solani, Phytopythium helicoides and Phytophthora citrophthora has
been reported as one of the most dangerous diseases in the citrus production areas in the Mekong River Delta. In
this study, a total of seven fungal strains similar to Trichoderma genus were isolated from soil samples collected in
the citrus growing areas in Hau Giang and Dong Thap Provinces. Four out of seven Trichoderma spp. exhibited a
high antagonistic efficacy against pathogens causing leaf yellowing - root rot disease on citrus. By sequencing the
internal transcribed spacer regions, four strains were molecularly characterized to belong to 7. asperellum. Evaluation
under the nethouse condition demonstrated that 7. asperellum Tr.V1 still showed the highest antagonistic efficiency,
reaching 79.31%. Taken together, this study study could provide an important evidence for further production of
T. asperellum-based products in controlling leaf yellowing and root rot on citrus in the Mekong River Delta.
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