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PHAN LAP VA KHAO SAT KHA NANG POI KHANG CUA Trichoderma sp.
LENSUSINH TRUONG VAPHAT TRIEN CUAMOQT SO VINAM
GAYBENH TREN QUA DAUTAY TRONG PIEUKIEN INVITRO
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TOM TAT

Chin chung Trichoderma sp. duoc phan 1ap tir cAc mau dit canh tac dau tay tai Tp. Da Lat c6 hinh thai dic trung
va kha ning d6i khang, trc ché sy sinh truong va phat trién d6i voi nam ky sinh gy bénh trén qua dau tay trong diéu
kién in -vitro. Trong d6: Ching Tril ddi khang tot nhét v6i Botrytis sp. (68,78%), Fusarium sp. (86,82%) va Mucor
sp. (70,20%); Chung Tr|2 Tri3 lan luot d6i khang tot nhét voi Rhizopus sp. (62,12%) va Penicillium sp. (79,30 %);
Chung Tri4 dbi khang tét nhét v6i Aspergillus sp. (93, 89%) va Colletotrichum sp. (93,39%). Két qua khao sat bon
chung Trichoderma sp. nay cho thiy ty 1é nay mam cao, tbc do phat trién hé soi nhanh trén méi truong YM-Agar va
déu co6 hoat tinh enzyme chitinase.

Tir khéa: Dau tay, ddi khang, Trichoderma sp., vi nam gay bénh

|. PAT VANDE chuyén va bao quan, loai qua mong nay d& dang xuat

DAu tay 13 mot loai ndng san dic th tai Pa Lat,  hién céc ton thuong vat Iy, tao diéu kién thuan loi
mang lai hiéu qua kinh té cao do ham lugng chat ~ cho mot s6 loai vi nim ky sinh xam nhap, tan cng
dinh dudng phong phl va huong vi dic trung. Tuy ~ gay hién tuong th6i qua, 1am giam nang suat va chat
nhién, trong qué trinh canh tac, thu hoach, van  luong (Husaini and Neri, 2017). Dé khac phuc hién

! Truong Pai hoc Yersin Ba Lat; 2 Truong Pai hoc Phenikaa



TapchiKhoahocva CongnghéNéng nghiép ViétNam-S610(119)/2020

tuong nay, thudc bao vé thuc vat ¢co nguén géc hoa
hoc dugc uu tién st dung do mang lai hi¢u qua tic
thoi. Tuy nhién, viéc sir dung khong kiém soat cac
loai thude hoa hoc gay anh huong xau dén strc khoe
con nguoi moi truong ty nhién va tang kha nang
khang thudc. Vi dinh hudng phat trién néng nghiép
sach, an toan va bén viing, nhiéu chung vi sinh vt
hiru ich c6 kha nang doi khang véi vi nam gay bénh
da duoc nghién ciru va ing dung vao san xuat nong
nghiép; trong d6 vi nam Trichoderma sp. dugc quan
tdm nghién cuu va ung dung rong rai nho vao kha
ning doi khang, rc ché va tiéu diét vi nam ky sinh
gdy bénh voi nhiu co ché kiém soat sinh hoc khac
nhau (Burgess et al., 2009; Manjur and Afiya, 2019).

Nghién ctru dugc tién hanh nhdm phén lap va
danh gia kha ning dbi khang, e che su sinh trudng
va phat trién ctia mot sd loai vi nam ky sinh gay
bénh trén qua dau tdy trong didu kién invitro cua cac
chung Trichoderma sp. ban dia.

I1. VATLIEU VAPHUONG PHAPNGHIEN CU'U
2.1. Vatliéu nghién ctiru

Mau dét thu nhan tir cic vuon canh tic dau tay
tai Tp. Ba Lat va 7 chung: Aspergillus sp., Botrytis
sp., Colletotrichum sp., Fusarium sp., Mucor sp.,
Penicillium sp., Rhizopus sp. ¢6 kha nang gay bénh
trén qua dau tay duoc phan lap va luu trlr tai Trung
tam Thi nghiém - Thuc hanh, Truong Pai hoc Yersin
ba Lat.

2.2. Phwong phap nghién ctru

2.2.1. Phwong phdp phéin lip va dinh danh cac
ching Vi nam Trichoderma sp. bdn dia

Cac ching vi ndm Trichoderma sp. dwoc phan lap
tir dat theo k¥ thuat cdy trai dich pha loing mau dat
trén moi truong YM-Agar (Yeast extract: 3 g/l, Malt
extract: 3 g/l, Peptone: 5 g/l, Dextrose: 10 g/l, Agar:
20 g/1), nudi cay & 26 + 2°C/96 gid (Kumar et al.,
2012; Manjur and Afiya, 2019). Khuan lac ¢ hinh
thai ddc trung ctia vi nam Trichoderma sp. dugc lam
thuan trén cung loai méi trudng, chung nim thuan
khiét dugc luu giir va tién hanh dinh danh thong qua
dic diém hinh thai (mau sic khudn lac, hinh thai
cubng bao tir, thé binh, bao tir) theo tai liéu phan
loai nAm Trichoderma ctia Gams va Bissett (2002).

2.2.2. Phwong phdp khdo sdt khd ning doi khing
ctia cdc chiing vi ndm Trichoderma sp.

Kha ning d6i khang cua Trichoderma sp. duoc
khao sat theo phuong phap ctuia Burgess va cong tac
vién (2009) va va cong tac vién (2019): bat khoanh
nam (®8 mm) thu nhan tir ria khuén lac Trichoderma
sp. va vi nam gay bénh vao dia petri chira moi trudng

YM-Agar, d6i ximg qua tim va cach mép dia petri
2 cm nudi cdy ¢ 26 + 2°C, thu nhan két qua sau 7 ngay
theo doi. Khoanh moéi truong YM-Agar vO trung
duge st dung thay thé cho khoanh Trichoderma sp.
trong cac nghiém thirc d6i chimg.

Hiéu qua trc ché cua Trichoderma sp. dbi voi vi
nam gay bénh dugc tinh toan va quy dinh theo quy
udc cua Tekiner va cong tac vién (2019) véi ban kinh
khuin lac ndm duoc do tr tdm khoanh ndm dén
mép ria khuén lac:

H= ((R;.- Ry) - (Ry - Ry)/(Ry.- R,)) x100%

Trong do: H: Hiéu qua irc ché (%), R,, VAR, ldn
lieot 1a béan kinh khudn lac nam gay bénh trén dia
doi chimg va dia thi nghiém, R,: ban kinh khudn
lac khoanh ndm ban dau (4mm); Hiéu qua irc ché:
rdtcao (>75%: ++++),cao (>60dén<75%: +++),
trung binh (> 50 dén <60%: ++), thdp (<50%: +).

2.2.3. Phuo’ng phdp khdo sit kha ning ndy mam
ciia bao tir, toc dp phdt trién hé sgi va hoat tinh
enzyme chitinase cua cdc chiing Trichoderma Sp.
dwgc tuyén chon

Kha ning nay mam ctia bao tir duoc xac dinh theo
phuong phap cuia Sanogo va cong tac vién (2002):
dich chtra 10*bao ta/ml cua cac ching Trichoderma
sp. duoc cay 1én 9 diém (10 pl/diém) trén dia Petri
chira moi truong YM-Agar, nudi cdy & 26 + 2°C
trong bong t6i trong 24 gio. Ty 1é nay mam ciia bao
tor duoc dinh lugng sau 12 gio nudi céy béng cach
kiém tra 20 bao tir/diém tir nim diém céy duoc lua
chon ngiu nhién. Bao tr dugc xem 1a ndy mam khi
chung san sinh ra 1 6ng mam c6 kich thudc tdi thiéu
bang chiéu dai cua bao tir. Khoanh nam (®8 mm)
dugce thu tir ria khuan lac cua cac ching Trichoderma
sp. nudi ciy trén moi truong YM-Agar sau 2 ngay.
Khoanh ndm nay dugc chuyén sang nudi ciy trén
dia Petri chita mi truong YM-Agar, ban kinh khuan
lac nAm dugc tién hanh do dac sau 24, 36, 48 gid theo
phuong phap cia Kumar va cong tac vién (2012).

Hoat tinh enzyme chitinase ngoai bao cua cac
chung Trichoderma sp. khao sat dugc xac dinh thong
qua hién twong ddi mau cua moi trudng (tir vang
sang hong tim) sau khi nudi cdy khoanh nidm trén
dia Petri chita moi truong Chitinase Detection Agar
(MgSO,.7H,0: 0,3 g/l, (NH) SO : 3d/l, KHPQ:
1 g/l, Citric Acid Monohydrate: 1 g/I, Tween 80: 200
pl/l; Colloidal chitin: 4,5 g/l, Bromocresol purple
0,15 g/l, Agar: 15 g/l) ¢ 26 + 2°C/48 gio theo phuong
phép ctia Mathivanan va cong tac vién (1998).

MBOi thi nghiém duoc tién hanh lip lai 3 1an. S6
liéu sau khi thu nhan duge xir Iy thong ké bang phan
mém SPSS 20.0.
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2.3. Thoi gian va dia diém nghién ctru

Nghién ctru nay dugc thyc hién tir thang 3 nam
2020 dén thang 8 nam 2020 tai Truong Pai hoc
Yersin Da Lat va Truong Pai hoc Phenikaa.

I1l. KET QUA VATHAO LUAN

3.1. Két qua phan 1ap va dinh danh Trichoderma sp.

Tir cAc mau dat dugce thu thap, sau khi tién hanh
phan 1ap, nudi cay va quan sat cac dac diém hinh

thai; d6i chiéu véi mo ta cua Gams va Bissett (2002),
két qua phan lap dugc 9 chung c6 dic diém hinh thai
dic trung cta chi Trichoderma sp. (Hinh 1): Khuan
ty khong mau; Khuan lac c¢6 mau trang dén vang,
xanh dong tim; Phat trién nhanh trén méi trudng
YM-Agar, mdt sb chung c6 mui diura dic trung;
Cubng sinh bao tir dai, phan nhanh nhiéu hodc ngin,
it phan nhanh; Thé binh c6 dang hinh try, phong it
hodc nhiéu & phan giita; Bao tir hinh cau, elip.

Hinh 1. Dic diém hinh thai cua cac chung Trichoderma sp. ban dia dugc phan lap
() Hinh thai bao tir va co quan hinh thanh bao tir; (b) Hinh thai khuan lac

3.2. Két qua khao sat kha niing dbi khang ciia
Trichoderma sp. ddi véi mdt s6 vi nAm ky sinh gay
bénh

Tat ca cac chung Trichoderma sp. ban dia duoc
phan 1ap déu canh tranh khong gian va ngudn dinh
dudng trong moi truong nudi cdy invitro: hé khuan
ty phat trién manh, bao phu toan bo khong gian phat

trién ctia khoanh ndm bénh (Hinh 2). Pong thoi, 9
ching nay déu c6 kha nang ddi khang manh, hiéu
qua tc ché déu dat trén 50% va dat muc do tir cao
dén rat cao dbi vai tat ca cac vi ndm bénh duoc khao
sattheo quy udc cua Tekiner va cong tac vién (2019)
(Bang 1).

Hinh 2. Kha niang d6i khang cua Trichoderma sp. dbi vi mot s6 ching nim gay bénh trén qua dau ty
(2) Tri4 voi Aspergillus sp., (b) Tril véi Botrytis sp., (¢) Trid vai Colletotrichum sp., (d) Tril vai Fusarium sp.,
(e) Tril vai Mucor sp., (f) Tri3 vai Penicillium sp., (g) Tri2 véi Rhizopus sp.

Chuing Trichoderma sp. Tril cd ty 1¢ d6i khang va
hiéu qua trc ché tt nhéat ddi vai Fusarium sp., Mucor
sp. va Botrytis sp. véi ty 1¢ 1an lugt dat 86,82%, 70,20%
va 68.78%. Ty 1é ndy cao hon rat nhiéu so véi cong
b6 cua Sundaramoorthy va Balabaskar (2013); Jiaqi

va cong tac vién (2016) khi nghién ctru kha nang
kiém soat cua Trichoderma sp. dbi voi Fusarium
oxysporum (53%) va Botrytis cinerea (63,7%) gay
bénh trén ca chua; cia Rajendiran va cong tac vién
(2010) d6i v6i Fusarium sp. (64%).
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Bang 1. Ty 1é d6i khang va hiéu qua trc ché cua Trichoderma sp.
d61 véi mdt s6 ching nam gay bénh trén qua dau tay

Ty 1¢ d6i khang (%)
Aspergillus | Botrytis |Colletotrichum| Fusarium Mucor Penicillium | Rhizopus
sp. sp. sp. sp. sp. sp. sp.
= 84,72 + 4,32° 68,78 £ 2,24% 91,73+ 1,17* | 86,82 £ 0,95* 70,20 + 1,24%| 69,56 + 0,24® 59,09 + 0,00
= (++++) (+++) (++++) (++++) (+++) (+++) (++)
7555 % 4,32°/ 63,07 £ 2,15°| 82,64+ 351 | 81,40+ 3,29°| 67,17 £ 0,62° 70,78 + 0,00® 62,12 + 1,072
= (++++) (+++) (++++) (++++) (+++) (+++) (+++)
2 89,30+2,16® | 67,02+2,85® | 90,08 + 4,05%¢| 75,97 +0,95¢ 66,67 + 1,07*| 79,30 + 0,62 | 58,08 + 0,62
s | F (++++) (+++) (++++) (++++) (+++) (+++4) (++)
© | S 93,89+4,32¢ 5427 +1,24° 93,39 +2,34* | 83,72+ 2,85% 66,67 + 1,07 56,16 + 0,00¢| 55,05 + 0,62
I =
5 = (++++) (++) (++++) (++++) (+++) (++) (++)
§ 2 72,49 £ 0,00 53,83 + 1,08° 85,94 + 3,09 | 82,17 + 2,51% 63,64 £ 1,07¢/69,56 + 1,31 ® 53,54 + 1,64°
2 = (+++) (++) (++++) (++++) (++4) (+++) (++)
Z) © | 64,85+2169 53,39 +1,249 79,33+4,22¢| 73,64 +0,95°| 64,14 + 0,62 56,16 + 0,00¢| 55,05 + 0,62
£ = (+++) (++) (++++) (+++) (++4) (++) (++)
=
© = 58,74 £ 0,009 55,15 + 3,23°| 80,98 + 3,09 | 83,72 + 1,64% 65,66 + 0,62°¢ 73,21 + 0,47 *| 56,06 + 1,07
= (++) (++) (++++) (++++) (++4) (+++) (++)
® 87,77+4,32%| 62,63 £ 0,62° 72,71 +2,03® | 72,87 + 0,95°| 65,66 + 1,644/ 67,12 + 0,41°| 54,55 + 0,00%
= (++++) (+++) (+++) (+++) (++4) (+++) (++)
2 64,85 + 2,169 53,39 + 3,29¢| 83,46 + 2,43 | 72,09 £ 0,00¢| 65,15 + 0,00°¥| 68,34 + 0,85"| 57,58 + 0,00
= (+++) (++) (++++) (+++) (++4) (+++) (++)

Ghichi: Cac chircéia, b, c, ... trong cung cét biéu thi sw kh&c biéty nghia thong ké giita CAc nghiém thire theo phép
thirDuncan; Ddu ++, +++, ... biéu hién cho mikc d6 hiéu qua vre ché theo quy woe Tekiner va céng tac vién (2019).

Chung Tri3 va Tri2 c6 ty 1é dbi khang cao nhat
trong 9 ching Trichoderma sp. duogc phan lap lan
luot dbi voi Penicillium sp. (79,30%) va Rhizopus sp.
(62,12%). Hiéu qua tic ché ctia 7 chiing Trichoderma sp.
con lai ddi v6i hai ching ndm bénh nay déu cao hon
so v6i két qua nghién ctru cua Rajendiran va cong
tac vién (2010): Ty 1¢ dbi khang cua Trichoderma sp.
dat 54% d6i v6i Penicillium sp.; cua Mokhtar va
Dehimat (2014): ty 1& d6i khang cua Trichoderma
harzianum dat 43,66% d6i v6i Rhizopus sp. gay bénh
trén ca chua.

Aspergillus sp. va Colletotrichum sp. bi chung Tri4
{rc ché sy sinh trudng va phét trién manh nhat véi ty
1¢ d6i khang l1an luot I&n dén 93,89% va 93,39%. Két
qua nay vuot trdi hon rat nhidu so véi cong bo ciia
Kucuk va Sharma (2008) vé kha ning kiém soat cua
T. harzianum déi véi Aspergillus ustus (71,90%); ctia
Rajendiranvacongtacvién(2010): tyléddikhangddi
voiA. niger dat55%, A. flavus dat 51%, A. fumigatus
dat 52%; va ctia Padder and Sharma (2011): ty 1¢ dbi
khang déi vai Colletotrichum lindemuthianum gay
bénh than thu trén dau dat 59,48%. Tién hanh lua
chon cac chung Trichoderma Tril, Tri2, Tri3, Tri4 dé
khao sat mot s6 dictinh.

3.3. Két qua khao sat mét sé dic tinh ciia cac chiing
Trichoderma sp. ¢6 kha nang doi khang manh

Khao sat kha nang nay mam cta bao tir cta cac
chung Trichoderma sp. dugc tuyén chon

Bang 2. Ty 18 nay mam cua bao tir va toc do phat trién
hé soi cta cac ching Trichoderma sp. dugc tuyén chon

Ty 1é ndy mam Téc dd phattrién
sau 12 gio' nudi  hé s¢i trungbinh
cay (%) (mm/gio)
g Tril | 73,50+4.21° 0,89+ 0,01°
2 % . Tri2 = 55,00 £ 4,90° 0,69 + 0,012
2o & .
@) 5 Tri3 = 99,50 + 0,98° 0,89 = 0,02°
~  Tri4  93,00+0,92° 0,70 +0.01?

Ghi chl: Cac chircéia, b, c, ... trong clng cét biéu thi
sw kh&c biét  nghia thong ké giita cac nghiém thirc theo
phép thir Duncan.

Sau 12 gio nudi cdy trén moi truong YM-Agar
O nhiét do 26 + 2°C, ty 1¢ bao tr nay mam cua cac
chung Trichoderma Tril, Tri2, Tri3, Tri4 lan luot
dat 73,50%, 55,00%, 99,50% va 93,00%. Téc do phét
trién hé soi trung binh sau 48 gio nudi cdy cua bon
chung Trichoderma sp. nay déu dat tir 0,69 mm/gid
dén 0,89 mm/gio (Bang 2).
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Ty 1¢ ndy mam cao véi thoi gian ndy mam ngin
cling nhu toc do phat trién hé soi cua bon chung
Trichoderma sp. dugc ching toi tuyén chon nhanh
hon rat nhiéu so voi két qua cong bo ctiia Sanogo va
cdng tac vién (2002).

Kha nang sinh thgp enzyme chitnase

Két qua khdo sat ciing cho thiy bon chung

Trichoderma sp. nay déu c6 kha ning tiét enzyme
chitinase ngoai bao, lam thay d6i mau méi trudng
Chitinase Detection Agar tlr vang sang hong tim
(Hinh 3). Cac dac tinh nay dong vai tro quan trong
quyét dinh kha ning dbi khang, rc ché su sinh
trudng va phat trién cac chiing vi nAm gay bénh cua
Trichoderma sp..

Hinh 3. Kha ning sinh tong hop enzyme chitinase cua bon chung Trichoderma sp.
dugc tuyén chon (a) DB6i ching (b) Tril (c) Tri2 (d) Tri3 (e) Tri4

IV.KET LUAN VADPE NGHI
4.1. Két luan

T cic mau dat thu duge tir cdc vuon canh tac
dau tay tai Tp. Pa Lat da phan 1ap dugc 9 ching
Trichoderma sp., trong d6 chung Tril dbi khang tot
nhit voi Botrytis sp. (hiéu qua di khang dat 68,78%),
Fusarium sp. (86,82%) va Mucor sp. (70,20%); Chung
Tri2, Tri3 ddi khang t6t nhat 1an luot véi Rhizopus
sp. (62,12%) va Penicillium sp. (79,30%); Ching Tri4
dbi khang tot nhat voi Aspergillus sp. (93,89%) va
Colletotrichum sp. (93,39%).

Bdn chung Trichoderma sp. dugc tuyén chon déu
¢6 ty 18 ndy mam cao sau 12 gio, tc do phat trién
hé sogi trung binh dat trén 0,69 mm/gio va kha nang
sinh tong hop enzyme chitinase.

4.2. Pé nghi

Tién hanh dinh danh bbn chung Trichoderma sp.
bang sinh hoc phén tir va tiép tuc nghién ctru kha
nang kiém soat cua ching ddi véi mot s vi ndm
ky sinh gy bénh trén qua dau tay trong dicu kién
in vivo va ex vitro.
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Abstract

Nine strains of Trichoderma sp. isolated from different strawberry-field soil at Da Lat City, were characterized for
their morphological and antagonistic properties against some pathogenic fungi on the strawberry fruits. 4 out of
9 studied strains including Tril, Tri2, Tri3, Tri4 were selected. Strain Tril showed the highest antagonistic activity
against Botrytis sp. (68,78%), Fusarium sp. (86,82%), Mucor sp. (70,20%); Tri2, Tri3 were the best antifungal strains
against Rhizopus sp. (62,12%) and Penicillium sp. (79,30%); and Tri4 was the best antifungal strain against Aspergillus
sp. (93,89%), Colletotrichum sp. (93,39%). The results of four seclected strains of Trichoderma sp. showed the high
conidial germination rate, the fastmycelial growth on the YM-Agar medium and could produce chitinase.

Keywords: Antagonistic, pathogenic fungal, strawberry fruit, Trichoderma sp.
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