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TOm tat

Ndm Trichoderma dwoc 1ng dung rdt réng rai trong kiém soat nam bénh cay trong.
Tuy nhién, van chira c¢é nhiéu cong bé vé chdt heong cua ché pham Trichoderma sau thoi
gian bado qudn. Bdc biét 1a sir dung ché pham nay dé kiém soat Alternaria gay bénh dom
nau trén cay chanh day. Nghién citu da phdn Idp dwoc ching ndm Alternaria sp. tir 14 cay
chanh day bi bénh, véi ty 1é gay nhiém nhan tao dat 85 %. Thoi gian thich hop dé thu
nhan ché pham bao ti trén quy mé pilot 1a 7 ngay. Sau 8 thang bado quan, mdt dé téi thiéu
cua ché pham dat 4,7 x 10° bao tir/g, giam 8,7 lan so véi ban dau. Trong khi dé, ty 1é bao
ti doi khdng manh véi nam Alternaria sp. khéng thay déi sau 5 ngay ther nghiém.
Tir khoa : Alternaria sp., bao quan ché pham Trichoderma, Trichoderma atroviride T4
Abstract

ANTAGONISM ASSESSMENT OF Trichoderma atroviride T4 PREPARATION TO
Alternaria sp. CAUSED THE BROWN SPOT DISEASE ON THE LEAF OF
LEMON STRING

Trichoderma fungi are widely applied in diseased fungi control on crop plants.
However, there have not been many reports on the quality of Trichoderma preparation
after the time of preservation yet. Especially, using Trichoderma products to control the
brown spot diseased fungi on the lemon string plants. Our study isolated Alternaria sp.
strains from the diseased leaves of the lemon string plants with the artificial infected rate
of 85 %. The suitable cultured time on the pilot scale is 7 days. The spores product of
Trichoderma T4 gets the minimum density of 4,7 x 10° spores/ gr, decrease 8,7 times in
comparision with before preservation. While, the rate of the spores have a high
antagonism to Alternaria sp. unchanged after 5 days of antagonism.

1. Pit van dé

Tinh dén nam 2017, cay chanh leo da phat trién tai 11 tinh, véi tong dién tich khoang
5.000 ha, san lwong qua tuoi dat gan 150 nghin tin. MJi hécta chanh day cho I4i khoang 250
triéu dong, mat khéc, trong cay chanh day it tn cong cham soc nén duoc nhiéu ho néng dan
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manh dan mé rong dién tich. Viéc ngudi dan 6 at trong chanh day khong dang theo quy
hoach dan téi dich bénh bling phat gay thiét hai cho cac nha néng. Céc bién phap phong trir
bénh hai chu yéu duoc sir dung hién nay Ia cac loai thudc hod hoc co gbc Copper,
Metalaxyl,... tuy cho hiéu qua nhanh va manh nhung rat doc hai. Nhiéu bién phap sinh hoc
duogc chd trong phat trién nham phuc vy nén ndng nghiép bén viing va dap tng cac yéu cau
xuit khau cua thi truong thé gigi (Vién cdy dn qua mién Nam, 2016; Lé Hong, 2017).

Mot trong cac bién phap sinh hoc dé phong trir nAm bénh phé bién nhat hién nay la
sir dung ché pham nim Trichoderma. Pay 1a mét loai vi nAm hoai sinh trong dat c6 kha
ning d6i khang cac loai vi nim gay bénh thuc vat véi phd tac dong rong, khong gay hai
cho con ngudi va cy trong. Trichoderma s& gidp tan dung dugc phé liéu thuc vat 1am
nguyén liéu san xuat phan bon; bao vé ré cay khoi cac tdc nhan gay bénh; giam thiéu viéc
ding thudc trir sdu hda hoc; giam thiéu dung phan bon héa hoc va cac nguy co giy 0
nhiém moi truong (Nguyén Ngoc Phlc, 2005). Tuy nhién, sic séng cia bao tu
Trichoderma bi anh hudng nhiéu bai cac diéu kién bao quan. Cho dén nay, cé rat it nghién
ciru dé cap dén mat do va kha ning ddi khang nam bénh cua céc loai ché pham
Trichoderma sau thoi gian bao quan. Tur thuc té d6 chdng tdi tién hanh thuc hién dé tai
Thir nghiém kha ning kiém soat nam Alternaria sp. gay bénh ddm nau trén 14 cay chanh
day bang ché pham Trichoderma T4 véi muyc tiéu tim ra cac ching nam gay bénh trén 14
cay chanh day va thir nghiém kha ning kiém soat nim bénh bang ché pham Trichoderma
atroviride T4. Bé tai nham muc tiéu phan 1ap chang ndm gay bénh dém nau trén 14 cay
chanh diy va danh gia hiéu qua dbi khang chang nim nay caa ché pham Trichoderma
atroviride T4 sau thoi gian bao quan.

2. Vat liéu va phwong phap

2.1. Vat liéu: Nam Trichoderma atoviride T4: dwoc phan 1ap tir dat trong trot tai cac
khu vuc trén tinh Binh Duong. Cac ching nim do dé tai Nghién ctu khoa hoc cip co s
cua Tran Ngoc Hung cung cap tir dé tai “Nghién cau san xuat ché pham Trichoderma c6
kha nang kiém soét bénh than thu trén cay 6t” dugc thyc hién tir thang 8/2013 dén thang
10/2014. MAu la chanh day bj bénh lay tir thi x3 Gia Nghia, tinh Dak Nong; cay chanh day
giong nhap tir Pai Loan.

2.2. Phwong phdp nghién ciu

Cdch trong c@y chanh day: Pat trong: 13y tai phudng Phit Hoa, thanh phd Thu Dau
Mot, tinh Binh Duong. Ché do chiam soc: tudi nudc hang ngay, cac chau duoc dit trong
nha ludi, phun swong giit 4m 2 lan/ngay. Ciy chanh day gidng nhap tir Dai Loan, dugc
trong 3 thang trudc khi thi nghiém. Mdi cay trong trong 1 chau nhya c6 dudng kinh 20 cm
va dat cach nhau 30 cm.

Phirong phdp phan ldp nam bénh va gay bénh nhan tgo: Vét bénh duoc rira sach, cit
thanh nhiing lat nho, kich thudéc 0,5 x 0,5 cm rdi dat 1én méi trudong thach nude cat. Khi to
nam phat trién xung quanh mau Ia bénh, cat cac khéi thach c6 chira to nAm va dat [én mai
truong PGA. U & nhiét ¢6 phong. Quan sat hinh thai, mau sic cua vong ting truéng nam
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va hinh thai bao tar, khuan ty dusi kinh hién vi & do phong dai 400 lan. So sanh dac diém
ciia ndm bénh phan lap véi cac cong bd khoa hoc truéc (Lester W. B. va cs., 2009). Dung
dao lam rach nhitng duong mong trén bé mat 14 cay chanh day, sau d6 cho to va bao tir
nam bénh tiép xuc véi md thuc vat da gay vét thuong. Boc cac 14 gay nhiém nhan tao bang
bao nylon. Nghiém thirc di chimg ciing dugc xur 1y twong ty nhung khong gy nhiém nim
bénh. So sanh triéu chung bénh duoc gay nhiém nhan tao véi trong thuc té va danh gia ty
1& gay bénh caa ching nam trén 14 cay chanh day (Lester W. B. va cs., 2009).

Phiwrong phdp san xudt ché pham bao ti Trichoderma: Chung Trichoderma tir cac dng
thach nghiéng duoc ciy vao moéi truong ban ran cp 1. Sau 5 ngay, cdy giong cap 1 vao moi
truedng san xuat. Ché pham bao tr Trichoderma duoc san xuat theo quy trinh da cong bd
trong dé tai nghién ctiu tao ché pham Trichoderma dé kiém soat nam Collectotrichum gay
bénh than thu trén cdy 6t cua tac gia Tran Ngoc Hung céng bd nam 2014.

Xdc d@inh khd ndang d@si khang cua ché pham bao ti Trichoderma véi ching nam
bénh trén 1a chanh day #rén méi trirong thach dia: Ngudn giéng ching nim bénh duoc ciy
trén cac dia moi truong PGA. Ngudn gidng Trichoderma dugc chuan bi bang cach trai dia
ché pham bao tur trén méi trudng TSM & ty 1 pha lodng thich hop, sao cho trén mdi dia
TSM chtra khoang 10 — 30 khuan lac. Cat cac khdi thach chira nam bénh va ching
Trichoderma dat ddi dién 1én cac dia dbi khang chira méi truong PGA. Panh gia hiéu qua
d6i khang nam bénh sau 4 va 5 ngay. Hiéu qua d6i khang duogc xéac dinh theo cong thic H
= (Ddc — Dtt)/Ddc x 100 (%). V&i Ddc 1a ban kinh khuan lac nAm bénh trén dia d6i ching;
Dtt Ia ban kinh khuan lac Trichoderma trén dia thir that (Jessica va nnk., 2019).

Phuwong phdp xir 1y 6 liéu: Cac thi nghiém duoc tién hanh 1ap lai 3 1an. Xu Iy théng
ké bang phan mém bing phan mém Stargraphic Centurion 15.

2.3. B4 tri thi nghiém

Phan ldgp mét sé chiing ndm gay bénh dém nau trén 14 cay chanh day: L4 cay chanh day
cd biéu hién bi bénh ddm nau duoc rira sach, cit thanh nhitng miéng nhé va dit 18n moi
trudng WA. Tién hanh phan I4p va 1ay bénh nhan tao theo phuong phép cua Lester (Lester va
nnk., 2009). Céc ching nam bénh c6 dic diém caa nAm Alternaria duoc sir dung dé gay bénh
nhan tao trén 14 ciy chanh dy trong diéu kién nha lugi. M&i 14 cay chanh diy duoc gay vét
nhidm tai 2 — 3 vi tri. Tong sb vét bénh gay nhidm 1a 25 vét. Nghiém thirc ddi ching ciing
duoc tién hanh tuong tw nhung khéng xtr Iy ndm bénh. Chon loc nhirng ching nam c6 dic
diém cua chi Alternaria va c6 kha nang gy bénh dom nau trén 14 ciy chanh day.

Anh hirong cua thoi gian nudi cdy dén mdt dé bao tir Trichoderma T4: Ché phiam bao tir
Trichoderma atroviride T4 dwoc san xuat theo quy trinh da cong bd caa Tran Ngoc Hung (2014).
Trong do6, thoi gian nudi cy gitta cac nghiém thuc thay doi trong khoang 4; 5; 6; 7 va 8 ngay.
Danh gia mat d6 Trichoderma cua cac nghiém thiic bang phuong phap trai dia trén méi truong
TSM (Trichoderma Selected Medium) & thoi diém ban dau va sau 6 thang bao quan.

Pdnh gid mdt d¢ cua ché pham sau thoi gian bdo quan: Ché phim bao tur
Trichoderma T4 duoc san xuit trén quy mé 5 kg/ mé, trong céc khoang thoi gian 7 va 8
ngay. Gitr ché pham & nhiét do 5°C trong cac tdi PE han kin miéng. Sau cac khoang thoi
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gian 0; 4; 6 va 8 thang, xac dinh mat d6 Trichoderma trong ché pham bang phuong phép
trai dia. Banh gia mat do bao tir Trichoderma con lai trong cac nghiém thuc so véi trudc
khi bao quan

Thi nghiém kha ndang kiém soat nam gay bénh dom nau trén 14 cay chanh day bang ché
phdm Trichoderma: Ché phiam bao tir Trichoderma T4 sau 8 thang bao quan duoc trai dia &
c&c ndng do thich hop sao cho trén mdi dia chira khoang 10 — 30 khuan lac. Chon ngau nhién
15 - 20 khuan lac dé d6i khang véi ndm bénh. Xac dinh ty & cac mau Trichoderma atroviride
T4 c6 hiéu qua d6i khang véi chang nam bénh trén 90% sau 4 va 5 ngay. So sanh ty Ié cac
mau c6 hiéu qua déi khang nim bénh cao trudc va sau 8 thang bao quan.

3. Két qua nghién ciru

3.1. Phan ldp mét sé chiing ndm gay bénh trén la cay chanh day.

Str dung 14 cay chanh day c6 biéu hién bi bénh, rira sach, cit thanh nhitng miéng nho
va dat 1én moi trudng WA. Sau 2 — 3 ngay khi soi nim phét trién, tién hanh cy chuyén
mau sang moi truong PGA. Pem u tir 2 — 3 ngdy, quan sat dic diém hinh thai, hé soi va
bao tir cia nAm. Dudi vat kinh 40 X, két qua thu dugc thé hién ¢ hinh 1.
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Hinh 1: Két qua phan 1ap nam bénh tir 14 cay chanh day bénh

a) Mau la chanh day bénh; b) Chiing ndm bénh CL1; c) Chuing ndm bénh CL5; d) Chiing ndm bénh CL8;
e) Bao ti cuia ching ndém CL5; f) Bao tir ciia chung nam CLS;
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Két qua phan lap ndm bénh tir vét bénh dém nau di thu duoc 8 chung nim bénh,
trong d6 c6 4 ching hé sgi mau tring, 2 ching hé soi mau vang va 2 ching hé soi mau
xam den. Hau hét cac ching c6 mot vong tron nhé mau vang bén trong vong sinh trudng.
Theo cdng b cua tac gia Phan Thi Thu Hién (2015) ching t6i nhan thiy chung CL8 phu
hop Véi cac dic diém caa ching Alternaria passiflorae. Tir d6, ching tdi chon chiang CL8
dé thtr nghiém kha ning gdy nhiém nhan tao trén |4 cay chanh day.

Chung nam bénh CL8 dugc gay nhidm trén |4 cay chanh day, chon 10 14 dé gay
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bénh, mdi 14 gay 3 vét thuong. Cac 16 thi nghiém dugc dit trong nha ludi. Lo ddi ching
dugc cham soc trong cing diéu Kién nhung khong gy nhidm nam. Panh gia ty 1é bénh
cua céc 16 sau 14 ngay. Két qua thi nghiém duoc thé hién trong bang 1.

BANG 1. Ty 1& gy bénh cua ching nim phén lap

L6 dbi chirng L6 thi nghigm
S6 vét bénh Ty I& bénh (%) S6 vét bénh Ty Ié bénh (%)
CL8 2 6 25 85

Chiing nam bénh

L6 tién hanh thi nghiém cé 25 vét gay nhiém biéu hién bénh trén tong s 30 vét. Cac
vét bénh c6 ddbm mau vang nau den, phan tim mau sang, hinh dang khéng cb dinh. Ty Ié
gay bénh thanh cong dat 85%. Trong khi ¢ 16 dbi chung ty 1 xuat hién vét bénh khoang 5
%. Ty 1é gay bénh chua dat 100% va thoi gian xuat hién céc triéu ching trén 14 kha lau,
nguyén nhan c6 thé do thai tiét khong thuan loi cho nAm gay bénh ¢ém nau phat trién. Tur
két qua quan sat trén, ching tdi két luan so bo ching CL8 1a chung Alternaria sp. c6 kha
nang gay bénh dé6m nau trén la cay chanh day.

3.2. Anh hwong cua thoi gian nubi cdy dén mat dé bao ti Trichoderma T4

Ché pham bao tur Trichoderma atroviride T4 dugc san xuét theo quy trinh di cong
b6 cua Tran Ngoc Hung. Trong d6, thoi gian nudi cay gitra cac nghiém thic thay doi tir 4
dén 8 ngay. Két qua mat do Trichoderma cua cac nghiém thuc & thoi diém ban dau va sau
6 thang bao quan duoc thé hién trong hinh 2.

80
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Hinh 2: P thi thé hién anh Bdo qudn 6 thing
huong cua thot gian nudi
cay dén mat bao tir
Trichoderma T4.
Céc ki tw trén maéi cét biéu thj
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% (P <0,05).
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Thei gian nudi cdy (ngay)
Thoi gian nudi cdy c6 khong cd anh huong nhiéu dén mat d6 bao tir Trichoderma trong
ché pham. Khi nudi cdy tir 4 dén 8 ngay, mat do Trichoderma nam trong khoang 4.5 dén
6,4 x 10° bao tu/g ché pham kho, cac gié tri khdng c6 su khéac biét khi danh gia thong ké &
do tin cay 95%. Tuy nhién, sau 6 thang bao quan, thoi gian nudi cay lai c6 su anh hudng
dang ké. O cac nghiém thic nudi cay 7 va 8 ngay, mat do bao tir Trichoderma khéng c6 su
khéc biét, dat 1an luot 9,2 va 8,9 x 10°® bao tu/g ché pham, giam 5,1 dén 5,4 1an so véi
truéc bao quan. Trong khi d6, cac nghiém thic ¢6 thoi gian nudi cay 4 dén 6 ngay, mat do
bao tir giam tir 8,3 dén 11,6 1an so véi ban dau. Do d6, ching t6i chon cac nghiém thirc 7

Mat dé Trichoderma (x 108 khuan lac/g)
5
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va 8 ngay nudi cdy dé danh gia thém cac yéu tb lién quan dén chét luong san pham sau
bao quan.

3.3. Pdnh gid mdt dj cia ché pham sau théi gian bdo qudn

Céc ché pham bao tir Trichoderma T4 duogc thu nhan trén quy md pilot & cac khoang
thoi gian 7 va 8 ngay. Panh gia mat do Trichoderma trong ché pham sau 0; 4; 6 va 8 thang
bao quan bang phwong phép trai dia. Két qua thi nghiém duoc thé hién trong bang 2 va hinh 3.

BANG 2. Mat d6 bao ti Trichoderma ctia ché pham sau thoi gian bao quan

Mat d¢ Trichoderma (x10° bao tir/ g)

Thoi gian bdo quan

7 ngay nudi cdy 8 ngay nudi cdy
0 thang (ban dau) 41,2 68,0
4 thang 32,7 56,7
6 thang 7,7 7,5
8 thang 4,7 6,3
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Thoi gian bao quan

Hinh 3. Biéu d6 thé hién mat do ciia ché pham sau thoi gian bao quan.
Cac ki tir trén mai cgt biéu thi mie dé sai khac & dé tin cgy 95% (P <0,05).

So vaéi khi nudi cy trong binh tam giéc, thoi gian nudi cay trén quy md pilot 5 kg/mé co
anh huong nhiéu dén mat do bao tir cua ché pham. Thoi gian nubi 8 ngay cho mat do bao tir
Trichoderma cao hon so véi khi nudi & 7 ngay. Tuy nhién, mat do bao tir trong ché pham
giam dan sau thoi gian bao quan & ca hai nghiém thac. Sau 8 thang bao quan, nghiém thic
nuoi cdy 7 va 8 ngay cd mat do lan luot dat 4,7 x108 va 6,3 x 10 bao tu/g, twong ting Vai ty 16
giam lan luot 8,7 va 9,7 1an so vai trude khi bao quan. Mac di s lwong bao tir nhiéu sau thoi
gian nudi 8 ngay nhung c6 thé trong d6 chira mot ty 1é dang ké bao tir chua truong thanh, nén
thoi gian bao quan ché pham trong 8 thang da anh hudng dén kha niang nay mam cua cac bao
tir non nay. O thoi diém 4 thang sau khi san xuat, ty 1& nay mam caa cac bao tir trong ché
pham khong khac biét so véi ban dau. Bé danh gia duoc hiéu qua dbi khang cua ndm beénh,
chiing t6i da str dung ché pham nudi cdy 7 ngay, sau 8 thang bao quan dé khao sat kha ning
d6i khang vai nam Alternaria sp. trén méi truong thach PGA.
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3.4. Thir nghigm khd néng kiém soat ném gay bénh dém nau trén 14 cay chanh
day bang ché pham Trichoderma

Ché pham bao tur Trichoderma T4 duoc trai dia & cc nong do thich hop sao cho trén
mdi dia chira khoang 10 — 30 khuan lac. Chon ngau nhién 15 khuan lac dé dbi khang voéi
nam bénh. Ty 1& cac khuan lac Trichoderma cé kha niang d6i khang cao (trén 90 %) voi
chung nim Alternaria sp. sau 4 va 5 ngay dugc thé hién trong bang 3 va hinh 4.

W 4 ngay déi khang

< 5 ngay di khang
8 100 92,3 92,3
[-1+]
= 76,9
£ 80 !
-
5 61,5
S 60
£
¥ 40
[=]
£
IS
= 20
@
0
0thang (ban d3u) 8 thang

Thoi gian bdo quan
Hinh 4: Biéu d6 thé hién hiéu qua d6i khang nam bénh dém néu
bang ché pham Trichoderma

Chung nam Trichoderma atroviride T4 c6 hiéu qua ddi khang rat cao vai nam bénh
Alternaria sp. S6 khuan lac d6i khang trén 90% véi nam bénh sau 4 ngay dat 76,9%. Sau
5 ngay ddi khang, ty 16 mau nam dugc chon d6i khang cao véi nim bénh 1én dén 92,3%.
Két qua nay cho thdy, mic du ¢ thoi gian bao quan 8 thang c6 sy giam dang ké mat do bao
tr trong ché pham nhung hiéu qua d6i khang véi nam bénh Alternaria sp. khong c6 su
thay d6i nhiéu. Ty 18 khuan lac d6i khang cao sau 4 va 5 ngay lan luot dat 61,5 va 92,3%.
Néu sir dung ché pham bao tir Trichoderma sau 8 thang, ching ta can can d6i lai liéu
luong ché pham dé c6 thé dat duoc ty 1& mat d6 bao tir nhur ban dau.

Hinh 5: Kha nang di khang
bénh cua Trichoderma sau 5
ngay
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4. Két luan

Nghién ctru di phan lap dugc mot chung Alternaria sp. ¢6 kha nang gay bénh dém
nau trén 14 cay chanh day dat ty 1¢ 85%. Trén quy mé pilot, thoi gian nudi thich hop dé thu
nhan ché pham bao tur 14 7 ngay. Mat d6 bao tir Trichoderma atroviride T4 cta ché pham
sau 8 thang dat 4,7 x 10° bao tir/gr, giam 8,7 1an so v&i thoi gian ban dau. Hiéu qua doi
khéng v&i nim bénh Alternaria sp. sau 5 ngay cua ché pham bao quan 8 thang khong thay
ddi so véi ban dau.
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