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Abstract: Agricultural production is greatly influenced by diseases caused by fungi. Penicillium
digitatum is a common fungus that causes blue mold in citrus fruits. In addition, Fusarium and
Phytophthora species are also recognized as citrus pathogens, involving in root rot and fruit rot.
Currently, the use of microbial bio-products to control fungal pathogens is always prioritized for an
organic, and sustainable agriculture. Trichoderma species are considered as safe filamentous fungi
that antagonize against many fungal plant pathogens. In this study, 10 strains of Trichoderma were
isolated and monitored for their antagonistic capacity towards the citrus pathogen P. digitatum. The
strains Trichoderma Tr.6, Tr.7 and Tr.8 exhibited inhibitory efficacy of 95-100% against P.
digitatum. Additionally, these three strains also strongly suppressed the growth of two other
common plant pathogens Fusarium oxysporum and Phytophthora capsici. Based on the
morphological characteristics and the sequence analysis of the internal transcribed spacer (ITS)
region of rDNA, all three strains Tr.6, Tr.7 and Tr.8 were identified as Trichoderma asperellum.
These Trichoderma strains represent promising potentials for applications in the production of bio-
products for the control of pathogenic fungi infecting citrus and other crops.
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Phan Iap va tuyén chon céc ching Trichoderma cé kha niang

d6i khang vi nam gay bénh trén cay cam
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Tom tit: San xuat néng nghiép chiu anh hudng rat 16n boi cac bénh hai cay trong do vi nim gay ra.
N4m Penicillium digitatum 1a vi nAm phé bién gay bénh thbi mdc xanh & qua c6 mui. Ngoai ra, nam
Fusarium va Phytophthora ciing dugc ghi nhan la vi nim bénh trén cay c6 mui, nhu bénh théi ré va
thdi qua. Hién nay, viéc klem soat cac vi nim gy bénh cay trong sir dung cac ché pham sinh hoc
nhim huéng téi mot nén ndng nghi¢p sach va bén viing /dang ngay cang duoc chu y. Nam
Trichoderma dwoc dénh gia 1a chi nam an toan, c6 kha niang d6i khéang chdng lai nhiéu loai nam gay
bénh & cay trdng. Trong nghién ctru nay, 10 chung nim Trichoderma da dwoc phéan lap va danh gia
kha ning dbi khang chdng lai nam P. digitatum gay hong cam. Céc ching Trichoderma Tr.6, Tr.7
va Tr.8 c6 hoat tinh khang nam P. digitatum vuot troi, dat 95 — 100%. Ddng thoi, ba chiing nim
nay ciing c6 kha nang khang manh véi hai loai nAm bénh phé bién khéac 1a Fusarium oxysporum va
Phytophthora capsici. Dua trén dic diém hinh thai va trinh tu vang ITS caa rDNA, ca ba chung
Tr.6, Tr.7 va Tr.8 duoc xac dinh thudc loai Trichoderma asperellum. Ba chung nam Trichoderma
tuyén chon nay c6 tiém ning ng dung trong san xuat ché pham sinh hoc diing cho phong trir vi nim
gay bénh trén cay cam va cac cay trong khac.

Tirkhoa: Cay cam, dbi khang nim bénh, Penicillium digitatum, Fusarium oxysporum, Phytophthora

capsici, Trichoderma asperellum.

1. Mé dau

Hién nay & gan 90 nudc trén thé gisi thudc
viing nhiét d6i va & nhiét d6i, nganh trong cay an
qua c6 mui dang rat phat trién, trong d6 cam la
db6i tuong chinh. Pac trung dbi véi cay cam la
loai cay an qua lau nam, qua c6 ham lugng nudc
va dinh dudng cao, day ciing la diéu kién thuan
loi cho sy phét trién ciia mot sé loai vi sinh vat,
dac biét 12 vi ndm gay bénh. Nam Penicillium
digitatum 1a nguyén nhan gay bénh thdi mdc
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xanh va rung qua & cay ¢é mui. P. digitatum c6
kha ning sinh truéng & phd nhiét do khé rong tir
4-30°C, t6i vu & nhiét d6 25-30°C, khéng sinh
trudng dugc & trén 37°C. P. digitatum lay nhiém
qua vét xudc cua qua co mai. Cac vét xudc, ton
thuong trén vo qua co thé do con triing hoic tac
nhan vat Iy gay ra. Néu nim nhiém vao qua ¢
giai doan trudc khi thu hoach thi s& gay hién
tuwong rung qua. Bao tir ndm tir qua théi hong cé
thé xam nhap vao dat hozc phat tan theo gio di
chuyén dén nhiéu dia diém khac nhau [1]. N4m
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Fusarium va Phytophthora duoc ghi nhan la tac
nhan gay bénh théi ré, théi qua & cay c6 mai, dic
biét trén cay cam [2]. Hién nay, dé kiém soét cac
loai nam gay hai nay, bién phap phé bién 1a st
dung cac loai thuéc cd ngudn gbc hoa hoc, doc
hai cho con ngudi va gay 6 nhiém moi truong.

Ap dung bién phap kiém soat sinh hoc bang
cach sir dung phan bon hitu co hodc ché pham
sinh hoc c6 chira céc vi sinh vat dbi khang 1a mot
trong nhitng wu tién hang dau trong san xuat
néng nghiép sach va bén ving. Vi nam
Trichoderma duogc danh gia 1a chi nAm an toan
va c6 hoat tinh dbi khang chéng lai mot sé ndm
gay bénh cay trong nho cac co ché sinh khang
sinh, ky sinh va canh tranh [3]. Ngoai ra,
Trichoderma con c6 kha nang kich thich sinh
truong ¢ cy trong, sinh enzyme phan giai cac
chat hiru co gitip cai tao dat. Tai Viét Nam, cac
ché pham phong trir nAm bénh cho cay tréng con
chua nhiéu. M6t sé ché pham sinh hoc hién nay
(nhu ché pham BIMA cua Trung tim Cong nghé
sinh hoc thanh phd H5 Chi Minh) van tap trung
cha yéu vao phong trir nam bénh trong dat trong
céc cay nhu ho tiéu, ca phé va ca cao.

Viéc nghién ciru, tuyén chon thém céc chung
Trichoderma cé hoat tinh d6i khdng manh s& gop
phan hd trg thiét thuc cho viéc san xuét cac ché
pham sinh hoc dé phong trir nAm gay bénh trén
cay ¢6 mdi va mot s6 cay trong quan trong khéc
O nuocC ta.

2. Vit li¢u va phwong phap
2.1. Vat lieu

Chang nam Penicillium digitatum, Fusarium
oxysporum, Phytophthora capsici do B6 mén Vi
sinh vat hoc, Khoa Sinh hoc, Truong Dai hoc
Khoa hoc Tu nhién, Pai hoc Québc gia Ha Noi
cung cap.

Chung nim Trichoderma harzianum KS3 1a
chung dang duoc dung dé san xuit ché pham
Mocabi dbi khang mot sé nam gay bénh cay
trong, duoc ding lam dbi chirng so sanh véi cac
chang ndm phan lap duoc trong nghién cau nay.
Chang T. harzianum KS3 duoc chuyén giao boi
gido su Kasem Soytong (Pai hoc King Mongkut,

Théi Lan) va duoc cung cap boi Cong ty TNHH
Nong Sinh (Pan Phugng, Ha Noi).

Céc mau dat vang r& mot s6 cay trong duoc
thu thap tir mot sé tinh mién Bac (Nam Dinh,
Thanh Hoéa, Thai Binh, Ha Noi, Ha Giang) dé
phén lap céc ching Trichoderma.

2.2. Phuwong phap

Thu miu dat: Mu dét viing ré cua céc cay
khoe manh, phat trién tét duoc Iay bang dung cu
inox vo trung dugc boc trong giay bac. Mbi diém
thu dao xubng tir mat dat 10-15cm va lay khoang
100g dét xung quanh vuing ré cia cay. Mau duoc
dung trong tai polyetylen chiu nhiét da duogc vo
tring trude khi sir dung. Thoi gian va dia diém
thu mau duoc ghi truc tiép trén vo tai biang bat
chéng x6a. Mau duoc bao quan mat trong vong
24-48 gid va duoc sir dung dé phan lap nam
Trichoderma ngay khi chuyén vé phong thi nghiém.

Phan lap va xac dinh dic diém hinh thai
cac chiing ndm Trichoderma: Mbi truong duoc
sir dung dé phan lap 1a PDA c6 bb sung khéang
sinh chloramphenicol (100 pg/ml). Khang sinh
chloramphenicol c6 tac dung khang khuan, ngin
khong cho vi khuan sinh truéng. Cac mau dat
duoc pha lodng bang nuée cat vo trung dén céc
ndng d6 khéc nhau tir 10 dén 10°°. Cay trai mau
& cac ndng do pha lodng nay 1én moi trudng PDA
c6 bd sung khang sinh chloramphenicol. Cac dia
duoc u & 28°C cho dén khi thu nhan dugc cac
khuan lac nim riéng r&. Céac khuan lac cé soi
tring, bao tr mau xanh hoic xanh vang duoc
tach riéng, 1am thudn va giir trong 6ng nghi¢m
dé su dung cho cac thi nghi¢m tiép theo. Cac
chung nam sau thuan khiét dugc nudi cay truc
tiép trén tiéu ban kinh hién vi vo tring cé chira
mdi truong PDA. Tiéu ban duoc gilt trong hop
nhya vé tring ¢ bd sung gidy thim va nudc v
trung dé duy tri d6 am. Mau duoc i ¢ 28°C trong
4-5 ngay. Hinh thai caa hé soi nim va cudng
sinh bao tir duoc quan sat dudi kinh hién vi [4].

Tuyén chen cac chiing nim Trichoderma
c6 hoat tinh ddi khang nam gay bénh: Moi
truong PDA duoc sir dung dé danh gia hoat tinh
d6i khang cua céc chung Trichoderma chéng lai
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nam gay bénh. Trén mdi dia moi truong PDA dit
hai miéng thach c6 duong kinh 5 mm déi dién
nhau. M6t phia dit miéng thach chira hé soi nam
bénh, phia ddi dién dat miéng thach chaa hé soi
cua chung Trichoderma. Bia dbi ching chi cdy
nam bénh. Cac dia duoc gir & nhigt d6 25 + 2°C
trong 5 7 ngay. Sau d6, tién hanh do dudng kinh
ctia nam gay bénh trén dia ddi khang, tinh phan
tram d6i khang biang cong thic: | = (C-T)/C x
100 trong d6 I = phan tram dbi khang, C = duong
kinh cua ndm bénh khi dugc cdy trén dia moi
truong, T = duong kinh ciia nam bénh trén dia
dbi khang [5].

Pinh danh nam Trichoderma dwa trén
trinh tw vang ITS ciaa rDNA: Bao tir nam duoc
thu tir dia nudi cy sir dung nudc vo tring va
mang loc Miracloth. DNA tong sé duoc chiét tir
hé sgi nam theo quy trinh nhém nghién ctu da
cdng bd [6]. Vung ITS cua rDNA dugc khuéch
dai tir mau DNA téng s6 bang PCR st dung cap
mdi ITS1 (TCCGTAGGTGAACCTG
CGG)/ITS4(TCCTCCGCTTATTGATATGC)
dc hiéu cho nim [7]. San pham PCR duoc dién
di trén gel agarose 0,7% va tinh sach bang kit cua
hang Promega. Mau DNA tinh sach dugc giai
trinh tu béi cong ty 1st BASE (Singapore). Trinh
tu ITS duoc so sanh vai dir liéu trong Ngan hang
gen Quéc té (GenBank) su dung chwong trinh
BLAST va phan tich vé cay phéat sinh chung loai
bang phan mém MEGA?T.

3. Két qua va thao luan

3.1. Phan ldp va dac diém hinh thai cua céc
chung Trichoderma

Tir cAc mau dit thu thap, bang phuong phap
pha lodng mau va ciy trai trén moi truong PDA,
chding tdi phan 1ap va thuan khiét duoc 10 ching
Trichoderma. Sau 3-5 ngay nudi cay trén moi
truong PDA & 28°C, cac ching ndm hinh thanh
hé soi mau tring mang bao tir mau xanh nhat téi
dam hozgc mau vang nhat lan phu trén bé mit dia
thach tao thanh cac vong tron ddng tam (Hinh 1).

Khi quan sat dudi kinh hién vi véi do phong

dai 400 lan cho thay hinh dang soi nim, cu0ng
sinh bao tir ¢6 cau trac phan nhanh va cé hinh

chai. Bao tir dinh (conidia) ¢6 dang hinh tring,
ovan. Hé soi ndm con hinh thanh thém bao ta
vach day (chlamydospore). Pay la nhiing dac
diém dic trung cua cac loai thudc chi nam
Trichoderma [8] (Hinh 2).

Hinh 1. Hinh théi khuan lac cua cac ching
Trichoderma trén méi truong PDA.

Tr2

Hinh 2. Céu tric cudng sinh bao tir dinh va hé
sgi mang bao tir vach day cua céc chung
Trichoderma.

3.2. Khd nang doi khdng ciia cdc ching Trichoderma

NAm Trichoderma di duoc cong nhan 14 vi
nim c6 kha niang d6i khang chdng lai nhiéu nam
gay bénh cay trong [9]. Trong nghién ciu nay,
tat ca 10 chung Trichoderma dwoc tién hanh
kiém tra kha ning dbi khang véi nim P.
digitatum gy bénh thi méc xanh, rung cam va
so sanh véi chung T. harzianum KS3 dang dugc
dung cho san xuat ché phim thuong mai Mocabi
ctia Cong ty TNHH Néng Sinh. Két qua nghién
ctru cho thay, kha nang dbi khang véi nam P.
digitatum tdy vao tirng chung s& cho murc do dbi
khang khac nhau. Ba chung Trichoderma Tr.6,
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Tr.7 va Tr.8 c6 hoat tinh ddi khang tét nhat véi
P. digitatum dat 95-100%, cao hon nhiéu so voéi
chung T. harzianum KS3 chi dat 64% (Hinh 3).
Pang chu y 1a ba ching nay cling c6 kha nang
sinh truéng manh nhit trong s6 10 chung phan
lap duoc (Hinh 1). Theo nghién cau cua
Kotasthane va cong su [10] vé kha nang dbi
khang cua cac chung Trichoderma véi nAm bénh
Sclerotium cho thay két qua vé mirc d6 d6i khang
nam trong khoang 49,5 — 81% [10].

Tri.10

Hinh 3. Kha nang dbi khang cua cac chung
Trichoderma véi nam P. digitatum. Chung thuong
mai KS3 dugc str dung lam doi chirng d€ so sanh.

Ba chung Trichoderma Tr.6, Tr.7 va Tr.8
tiép tuc duoc kiém tra kha niang Gc ché sinh
truong voi hai lodi ndm bénh khac la F.
oxysporum va P. capsici gay thdi ré va thdi qua
& cay trong. Két qua nghién ciu cho thiy, céc
chang nam Trichoderma déu ddi khang manh
vai F. oxysporum va P. capsici, dac biét ching
Tr.6 c6 hiéu qua khang ca hai loai nAm néu trén
&n t6i 90% (Hinh 4).

Theo nghién ciu cua EIKomy va cong su [5],
hiéu qua dbi khang cua Trichoderma véi ndm F.
oxysporum nam trong khoang 68 — 71%. Ngoai
co ché ky sinh va canh tranh gidp cho nam
Trichoderma c6 kha ning khang lai mot s6 ndm
gay bénh trén cay trong thi cac loai Trichoderma
con c6 kha ning sinh cac chat khang nam dudi
dang cac chit bay hoi, enzyme ngoai bao va céc
chat khang sinh. Cac cht nay c6 tac dung phé v&

mang lipid, tham gia vao hoat dong dbi khang
truc tiép va cam tng kha nang dé khéang vai cac
tac nhan gay bénh ¢ cay trong [11].

Tr.8

E oxysporum

P, capsici

Hinh 4. Kha niang d6i khang ctia cic chung
Trichoderma v6i nam F. oxysporum va P. capsici.

Trén thé gioi, ndm T. asperellum va T.
harzianum dugc xac nhén 1a an toan va da duoc
sir dung dé san xuat ché pham sinh hoc thuong
mai nhu Mycostop, Tenet, Trianum P dung trong
phong trir ndm bénh trong dit cho cay trong [12].
Tuy nhién, & Viét Nam hién nay van chua co
nhiéu ché pham st dung Trichoderma trong
phong trir ndm bénh mot cach hiéu qua, dac biét
1a dbi véi vi ndm gdy bénh trén cay c6 mui. Véi
hoat tinh khang nam vuot trdi, cic chung
Trichoderma phan 1ap dugc trong nghién ctru
nay co tiém ning ung dung vao san xuit ché
pham sinh hoc phong trir ndm gay bénh trén cay
trong va co thé s dung cho cac nghién ciu
chuyén sau hon vé co ché sinh chat khang nam,
co ché canh tranh.

3.3. Dinh danh cac ching nam Trichoderma
bang giai trinh ty vung ITS cua rDNA

Dé xac dinh chinh x4c dén loai cho ba ching
Trichoderma Tr.6, Tr.7 va Tr.8, ching tdi tién
hanh giai trinh ty vung ITS ctia rDNA. So voi
cac gen 18S rRNA va 28S rRNA cua rDNA,
vung ITS (gém ITS1; 5,8S rRNA; ITS2) c6 muc
d6 bién ddi cao hon giita cac loai gan giii. Do d6
trinh ty vung ITS da dugc st dung nhu mét chi
thi ma vach trong nghién ctru phan loai nam, bao
gdm ca nhitng loai thudc chi Trichoderma [13-
16].
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A B

M Tr6 Tr.7 Tr8 M Tr6 Tr7 Tr8

(o] Tr.6
Tr.7
“Tr.8
Trichoderma asperelium BFyAs2 (MT102261)
Trichoderma asperellum WZ-121 (MN872484)
Trichoderma strigosum DMC 787b (EU718074)
88L Trichoderma atroviride NBRC 101776 (NR 077207)
Trichoderma harzianum MNF-MAS-2 (MH688857)
s— Penicillium chrysogenum CBS 306.48 (NR 077145)

9
Penicillium digitatum PdVN1 (MF527231)
Aspergillus niger ATCC 201201 (KU729038)
98] Aspergillus oryzae ATCC 42149 (KU729047)

0.05

]

Hinh 5. Binh danh ching Trichoderma Tr.6, Tr.7 va
Tr.8 dya trén trinh ty vung ITS ctia rDNA. (A, B)
DNA va san phim PCR ving ITS trén gel agarose

0,7%, (C) Cay phat sinh chung loai dva trén trinh tu

ITS cua rDNA.

DNA tong sé cua ba chung Trichoderma
Tr.6, Tr.7 va Tr.8 duogc tach chiét va kiém tra trén
gel agarose 0,7%. Két qua cho thay chat luong
DNA du tét cho cac nghién ctu tiép theo (Hinh
5A). Ving ITS dugc khuéch dai bang PCR st
dung cap mdi ITS1/ITS4. Két qua cho thdy mot
bang DNA duy nhat co kich thudc khoang hon
500 bp (Hinh 5B). Két qua so sanh trinh ty ITS
vai dir liéu cé trong GenBank va xay dung cay
phat sinh chung loai str dung phan mém MEGA7
cho thay ba chung Trichoderma Tr.6, Tr.7 va
Tr.8 déu thudc loai Trichoderma asperellum voi
muc do twong ddng vé trinh ty ITS dat tir 99%
dén 100% (Hinh 5C).

4. Két luan

Di phan 1ap va danh gia duoc kha ning dbi
khang cua 10 chung Trichoderma tir c4&c mau dét
vé6i nam P. digitatum gay bénh & cam. Céc chung
Tr.6, Tr.7 va Tr.8 c6 hiéu qua khang nim P.
digitatum vuot troi, dat 95-100%. Dong thoi, ba
chang Trichoderma nay ciing thé hién kha ning

khang manh véi hai loai nAm bénh khac 1a F.
oxysporum va P. capsici. Ba chung Trichoderma
Tr.6, Tr.7 va Tr.8 dugc dinh danh thudc loai
Trichoderma asperellum dya trén dic diém hinh
thai va trinh tu vang ITS cua rDNA.

L&i cam on

Céc tac gia xin cam on CN. Tran Thi Thanh
Huyén da hd tro k¥ thuat cho mot sb thi nghiém.
Cong trinh duoc hd tro kinh phi tir dé tai Khoa
hoc va Cong nghé cip Bo Khoa hoc va Cong
nghé “Nghién ctru tao ché pham sinh hoc khang
Vi’ném gy bénh trén cay cam & mot sb tinh phia
Bac”
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