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Antagonistic activity evaluation of actinomycetes isolates against
Helminthosporium maydis causing southern leaf blight on maize

The objective of this research was to investigate the potential antagonism of
actinomycetes isolates against Helminthosporium maydis fungus causing southern leaf
blight on maize. The antagonistic activity of 6 actinomycetes isolates toward H. maydis
fungus were examined in the Laboratory conditions with 4 replications. The results
showed that 3 actinomycetes isolates of TO-VLI11d, KS-ST6b and BM-VLI2 had highest
antagonistic effect on H. maydis with radius of inhibition zones reache 11.00 mm, 11.40
mm, 9.60 mm, respectively and antagonistic efficacy of 53.93%, 53.13%, 51.27% at 10
days after testing. On the other hand, the efficiency of 6 actinomycetes isolates in
prevention of H. maydis mycelial growth was conducted with 5 replications. The results
indicated that BM-VLI2 isolate had highest reduction on mycelial growth of H. maydis
fungus with the colony diameter reache 45.6 mm at 7 days after inoculation.

Keywords: Actinomycetes, Helminthosporium turcicum, Maize, prevention of
mycelia growth, southern leaf blight.

I. DAT VAN BE chat luong bép (Vi Triéu Man, 2007).
Viéc ap dung bién phdp hoa hoc trong
phong tri bénh bén canh mang lai hiéu
qua nhanh chong nhung cling giy ra
nhiéu van dé lién quan dén 6 nhiém moi
truong, du luong trong ndng pham, anh
hudng stc khde con nguoi va gay ra tinh
khang thudc cia mam bénh. Hién nay,
viéc tng dung bién phap phong trur sinh
hoc trong quan ly dich hai ngay cang
dugc cha y do chi phi thdp va than thién
véi moéi truong (Huang et al, 2010).
Trong s6 cac vi sinh vat cé trién vong

Ngé (bap) (Zea mays L.) 1a cay luong
thuc quan trong trong nén kinh té toan
cu va ngo6 dugce st dung voi ba muc dich
chinh nhu lam luong thuc cho nguoi,
thirc an cho gia stic va nguyén li¢u cho
nhiéu san phidm cong nghiép (Pinh Thé
Loc va ctv., 1997). Hién nay, trén déng
rudng trong cac gidng ngd nhap ndi va
cac gidng bap lai bi bénh dém 14 nho tan
cong va giy hai ddng ké vé ning suit va

Nguoi phan bién: TS. Nguyén Puc Cuong.
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trong phong trir sinh hoc bénh cay thi xa
khuan 13 nhém duoc nghién ciru va tmg
dung phd bién (Lé Minh Tudng va ctv.,
2016). Xa khuan c6 kha ning ddi khang
v6i nhiéu mam bénh duoc ghi nhén thong
qua cic co ché tiét khang sinh, tiét ra cac
hop chit chuyén hoa tht cép c6 hoat tinh
khang nam, khang vi khuan (Lam, 2006;
Palaniyandi et al, 2013); ky sinh trén
mam bénh (Shimizu et al., 2001), tiét ra
enzyme ngoai bao (nhu cellulases,
chitinases, B-glucanase...) (Lam, 2006; Lé
Minh Tuong va ctv., 2016). Do do,
nghién ctru nay dugc thuc hién nham tim
ra ching xa khuan ¢ kha ning phong trir
bénh dém 14 nho hai biap do nim
Helminthosporium maydis giy ra, 1am tién
dé cho nhiing nghién ctu tiép theo vé ché
pham sinh hoc c6 ngudn gbe tir xa khuan
tmg dung trong phong trir bénh dém 14
nho hai bap néi riéng va bénh hai cay
trong néi chung.

II. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu thi nghiém

- Nguon xa khuan: 6 chung xa
khudn (TO-VL11d, KS-ST6b, KS-
ST8b, BM-VL12, BT-CT7, BT-VL20)
duoc cung cdp tir Phong Thi nghiém
Bénh cay, B0 mon Bao vé thuc vat,
Trudong Pai hoc Can Tho. Cac chung xa
khuan trén thudc chi Streptomyces va cé
kha niang d6i khang cao v&i nim
Rhizoctonia solani gay bénh gy bénh
dom van trén bap v&i hiéu sudt doi
khang tir 42,7% dén 60,8% (Lé Minh
Tuong va BS Thanh Tuyén, 2016) va
ndm Rhizoctonia solani gy bénh giy
bénh dém vin trén la voi hiéu suat doi
khang tir 63,50% dén 83,59% (Lé Minh
Tuong va Ngo Thi Kim Ngan, 2015).
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-Nguoén ndm: Dong ndm H. maydis do
Phong Thi nghiém Bénh cay, B mon
Bao vé thuc vat, Truong Pai hoc Cén
Tho cung cap. Dong nim nay da duogc ghi
nhén co triéu chung dién hinh cua bénh
d6m 14 nho hai bap thu thap tai xa Nhon
Nghia A, huyén Chau Thanh A, tinh Hau
Giang va c6 khd ning xAm nhiém va giy
hai ning nhat trén bap trong s 8 dong
nam thu thap duogc.

2.2. Phuong phap nghién ciru

2.2.1. Pdnh gid khd ning déi khding ciia
cdc ching xa khuin déi véi nim
Helminthosporium maydis gdy bénh dom
ld nhé trén cdy bdp trong phong thi nghi¢m

* Tién hanh thi nghiém: Nhimng
chung xa khuan dugc nudi cdy trén moi
truong MS trong 7 ngdy, xac dinh mat sd
va chuyén vé huyén phu véi mat sd xa
khuéan can dung 13 10® cfu/ml. Ching nAm
H. maydis duogc nudi cdy trong moi
truong PDA trong 5 ngay.

* Bé tri thi nghiém: Thi nghiém duoc
b tri hoan toan ngau nhién véi 4 lan lap
lai, mdi nghiém thirc 1a mot ching xa
khuén thi nghiém. Khoanh khuan ty ndm
H. maydis c6 dudong kinh 5 mm dugc
trong dat dia petri (chtra 10 ml moi
truong PDA) va cach thanh dia 1 cm.
Khoanh gidy thim c6 duong kinh 5 mm
dugc tam huyén phu cac chung xa khudn
thi nghiém dugc dat doi xtng véi khoanh
khuan ty ndm va cach thanh dia 1 cm. O
nghiém thirc d6i ching, cac khoanh gidy
thAim tam xa khuin dugc thay béng
khoanh gidy thdm tdm nudc cit thanh
trung. Sau d6, cac dia petri thi nghi¢ém
duoc dit ¢ diéu kién nhiét d 28°C.

* Chi tiéu ghi nhan:
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- Po ban kinh vong v6 khuan ¢ céac
thoi diem 6, 7, 8, 9 va 10 ngay sau khi bo
tri thi nghiém.

- Po ban kinh tan nim & cac thoi
diém 6, 7, 8, 9 va 10 ngay sau khi bd tri
thi nghiém va tinh hiéu suit d6i khang
theo cong thirc (Palanayandi et al., 2013).

HSPK (%) = [(BKTNdc -
BKTNxk)/BKTNdc] x 100

Trong do: BKTNdc: Ban kinh tan
nam phat trién vé phia d6i chimg.

BKTNxk: Ban kinh tin ndm phat
trién vé phia xa khuan.

2.2.2. Khdo sat dnh hwong cihia cdc
chiing xa khuin déi véi sw phdt trién
khudn ty nim Helminthosporium turcicum
trén moi trwong thach

* Tién hanh thi nghiém: Cac chung
xa khuan dugc nudi cdy trén moi truong
MS trong 7 ngay va chuyén vé huyén
pht v6i mat sb 10® cfu/ml. Chung ndm
H. maydis dwoc nudi cdy trong moi
truong PDA trong 5 ngay.

* Bo tri thi nghiém: Thi nghiém duoc
bb tri hoan toan ngau nhién véi 1 nhan o
va 5 lan lap lai, mdi nghiém thtrc 1a mot
ching xa khuén thi nghiém. Cho 1 ml
huyén phul xa khuan (mat s 10® cfu/ml)
vao dia petri chita 9 ml méi truong PDA
long & nhiét d6 50°C. Nghiém thirc d6i
chung, dia petri chtra 9 ml PDA + 1 ml
nudce cat thanh trung. Sau d6, duc cac
khoanh nam H. maydis c¢6 duong kinh
5mm va cho vao dia petri di chuan bi.

* Chi tiéu ghi nhdn: Do ban kinh su
phat trién cua tan ndm H. maydis & thoi
diém 4, 5, 6 va 7 ngay sau khi b tri
thi nghiém.

2.2.3. Xir Iy 56 liéu

Tat ca s liéu duge xir Iy bang phan
mém Microsofl Office Excel 2010 va
phan tich bing phin mém théng ké
MSTATC qua phép thtr Duncan.

IIL. KET QUA VA THAO LUAN

3.1. Kha niing d6i khang ciia cac chiing
xa khuin d6i véi nam Helminthosporium
turcicum gy bénh dom 14 nhé trén bip
trong diéu Kién phong thi nghiém

Kha nang d6i khang cta xa khuan véi
nam H. maydis giy bénh dém 14 nho trén
bap trong diéu kién phong thi nghiém
duoc danh gia thong qua ban kinh vong
v6 khuan (Bang 1) va hiéu suat di khang
(Bang 2) & cac thoi diém 6, 7, 8, 9, 10
ngdy sau bd tri thi nghiém.

* Bdan kinh vong v6 khudn (BKVVK):
O thoi diém 6 ngdy sau khi bd tri thi
nghiém (NSBT), tit ca céc chung xa
khudn déu thé hién kha ning dbi khang
v6i ndm H. maydis giy bénh dém 1a nho
trén bap. Trong d6, 3 ching TO-VL11d,
KS-ST8b va BM-VLI12 ¢6 BKVK lan lugt
la 21,40 mm, 21,40 mm va 22,40 mm, cao
hon va khac biét c6 ¥ nghia thong ké so
v6i cac ching con lai. Két qua tuong tu &
thoi diém 7 NSBT, 3 chung TO-VL11d,
KS-ST8b, BM-VL12 ¢6 BKVK cao hon
va khéac biét c6 ¥ nghia thong ké so voi
cac chung con lai. O thoi diém 8 NSBT,
chung TO-VLI11d tiép tuc thé hién kha
ning d6i khang cao véi BKVVK tuong
ung 15,20 mm, tuy khong khac biét co y
nghia thong ké so voi ching KS-ST6b ¢6
BKVVK Ia 14,40 mm nhung cao hon va
khac biét ¥ nghia thong ké so véi cac
chung con lai. O thoi diém 9 NSBT,
chung TO-VLI1d tiép tyc thé hién kha
ning d6i khang cao véi BKVVK tuong
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ung 13,00 mm, tuy khong khac biét y
nghia thong ké so voi ching KS-ST6b ¢6
BKVVK la 12,60 mm nhung cao hon va
khac biét y nghia théng ké so véi cac
chung con lai (Hinh 1). O thoi diém 10

NSBT, 2 chiung TO-VL11d va KS-ST6b
van thé hién kha niang ddi khang cao véi
BKVVK lan luot 1a 11,00 mm va 11,40
mm, cao hon va khac biét y nghia thong
ké so voi cac chung con lai.

Bing 1. Bdn kinh vong v6 khudn ciia 6 chiing xa khudn
voi nam Helminthosporium maydis qua cdc thoi diém khdo sdt

Chiing Ban kinh vong v6 khuan (mm) qua cac thoi diém
i xa khuan 6 NSBT 7 NSBT 8 NSBT 9 NSBT 10 NSBT
1 TO-VL11d 21,402 19,202 15,202 12,602 11,002
2 KS-ST6P 21,402 18,60 14,43 13,002 11,402
3 KS-ST8P 14,20¢ 12,80° 08,809 07,209 05,00¢
4 BM-VL12 22,402 19,002 13,40° 11,600 09,60°
5 BT-CT7 14,800 12,80° 08,60¢ 06,804 04,60°
6 BT-VL20 16,000 14,40 11,20° 10,00¢° 09,000
Mcdrc y nghia (%) * * * * *
CV (%) 6,21 6,04 7,65 8,95 10,72

Ghi chii: Céc s6 trong cing mét cot duoc theo sau bdi mot hogc nhiéu chir cai giéng nhau thi khong khéc
bi¢t qua phép kiém dinh Duncan. *: khac biét & muc y nghia 5%. NSBT: ngay sau khi bo tri thi nghiém.

* Hiéu sudt doi khang (HSPK): O
thoi diém 6 NSBT, céc ching xa khuén
c6 HSPK v6i nam H. maydis ¢ nhiing
muc do khac nhau, dao dong tr 30,42%
dén 39,58%. Trong d6 chimg TO-VI11d

c6 HSPK 1a 39,58%, tuy khong khac biét
c¢6 ¥ nghia thong ké so v6i chung KS-ST6b
c6 HSPK tuong ung 37,92% nhung cao
hon va khac biét ¢6 ¥ nghia théng ké so
voi cac ching xa khuéan con lai.

Bing 2. Hiéu sudt déi khing ciia 6 chiing xa khudin
doi voi nadm Helminthosporium maydis qua cdc thoi diem khdo sdt

T Chiing Hiéu suét déi khang (%) qua cac thei diém
xa khuan 6 NSBT 7 NSBT 8 NSBT 9 NSBT 10 NSBT

1 TO-VL11¢ 39,582 43,152 46,332 50,292 53,932
2 KS-ST6P 37,92@b 42,04° 45,672 50,002 53,132
3 KS-ST8P 31,25¢ 35,37¢ 39,67¢ 43,82¢ 44,879
4 BM-VL12 37,08P 41,672 44,332 48,82ab 51,27°
5 BT-CT7 30,42¢ 34,26° 40,00° 44 12¢ 44,334
6 BT-VL20 34,17¢ 39,07° 43,00° 47,65b 48,33¢

Mrc y nghia (%) * * * * *

CV (%) 3,68 2,79 3,42 2,40 2,07

Ghi chii: Céc sb trong cung mot ¢t duge theo sau boi mot hoac nhiéu chir cai gidng nhau thi khong khac
bi¢t qua phép kiém dinh Duncan. *: khac biét & mic y nghia 5%. SO liéu duoc bién d6i dudi dang

Arcsin(X) trude khi xir 1y théng ké.
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O thoi diém 7 NSBT, 3 chung
TO-VL11d, KS-ST6b va BM-VLI12 thé
hién kha ning d6i khang cao véi HSPK
lan luot 13 44,58%, 42,92% va 46,67%,
cao hon va khac biét c6 y nghia thong ké
s0 voi cac chung xa khudn con lai. O thoi
diém 8 NSBT, 2 ching TO-VLI11d va
KS-ST6b van thé hién kha ning ddi
khang cao v&i HSPK twong ung 46,33%
va 45,67%, tuy khong khac biét co y
nghia théng ké so voi chung BM-VLI2
véi HSPK 1a 44,33% nhung cao hon va
khac biét c6 y nghia thng ké so voi cac
ching xa khuén con lai. O thoi diém 9
NSBT, 2 chung TO-VLI1d va KS-ST6b
van duy tri hiéu sudt ddi khang cao, tuy
khong khac biét c6 y nghia thong ké so

v6i ching BM-VL12 nhung cao hon va
khac biét c6 y nghia thong ké so véi cac
ching xa khudn con lai. O diém 10
NSBT, 2 chung xa khuan TO-VI11d va
KS-ST6b véi HSDK lan luot 1a 53,93%
va 53,13% cao hon va khac biét c6 y
nghia thdng ké so véi cac ching xa khuén
con lai.

Tir két qua (bang 1) va (bang 2) cho
thiy, 6 chung xa khuén thi nghiém déu c6
kha ning dbi khang véi ndm H. maydis
gy bénh dém 14 nho trén bép trong diéu
kién phong thi nghiém & nhiing mtc d6
khac nhau, trong d6 2 chung TO-VI11d
va KS-ST6b ludn thé hién kha ning ddi
khang cao, lién tuc va kéo dai dén thoi
diém 10 ngay sau khi b tri thi nghiém.

Hinh 1. Kha niang déi khang cuia xa khuan déi véi nAm Helminthosporium maydis
gay bénh dém la nhé hai bap & thoi diém 9 ngay sau khi bé tri thi nghiém

3.2. Anh hwéng ciia cac ching xa
khuin d6i véi sw phat trién khuin ty
nim Helminthosporium turcicum trén
moi trwong thach (agar)

Khé ning e ché sy phat trién khuan
ty nAim H. maydis ciia 6 chung xa khuan
thi nghiém dugc danh gia thong qua duong
kinh tan nim & cac thoi diém 4, 5, 6 va 7
ngay sau bd tri (NSBT) (Bang 3). O thoi
diém 4 NSBT, duong kinh tan nim &
nghiém thirc ¢ xir Iy xa khuén dao dong

trong khoang 23,80 - 50,60 mm, thip hon
va khac biét c6 y nghia théng ké so véi
nghiém thirc d6i chimg (56,40 mm), trong
s cac ching xa khuan duoc khao sat,
ching BM-VL12 ¢6 dudng kinh tin ndm
thap nhat, thp hon va khac biét co y nghia
théng ké so voi cac chung con lai. Dén thoi
diém 5 NSBT, nghiém thirc BM-VLI2 tiép
tuc c¢6 dudng kinh tin ndm thip nhat
(30,20 mm), thap hon va khéc biét co ¥ nghia
théng ké so véi cac nghiém thirc con lai.
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Bing 3. Puong kinh phdt trién ciia tin ndm Helminthosporium maydis
qua cdc thoi diém khdo sdt

Pwong kinh tan nAm (mm) qua cac thoi diém

TT  Chang xa khuan

4 NSBT 5NSBT 6 NSBT 7 NSBT
1 TO-VL11¢ 50,600 61,00 70,600 79,800
2 KS-ST8P 50,200 61,00 71,80 78,60°
3 KS-ST6P 49,600 57,80° 72,00 78,40
4 BT-CT7 47,80° 58,00° 68,80° 72,400
5 BM-VL12 23,80¢ 30,20¢ 37,80¢ 45,60¢
6 BT-VL20 49,80b° 62,800 72,80 82,00
7 BC 56,407 70,40 81,80 90,00

Mic y nghia (%) * * * *
CV (%) 3,49 2,55 2,41 3,46

Ghi chii: Cac s6 trong cling mot cot duoc theo sau boi mot hodc nhiéu chir cai giéng nhau thi khong khac
biét qua phép kiém dinh Duncan. *: khac biét & mirc ¥ nghia 5%.

Pén thoi diém 6 NSBT, ching
BM-VLI12 tiép tuc cho hié¢u qua uc ché
cao nhit véi duong kinh tin ndm la
37,80 mm, thiap hon va khac biét c6 ¥
nghia so vai tt ca cac nghiém thic con lai.
O thoi diém 7 NSBT, nghiém thitc BM-
VLI12 vin thé hién kha ning tc ché cao
nhat v6i duong kinh tan ndm tuong tng
45,60 mm, thap hon va khac biét c6 y nghia
théng ké so véi cac nghiém thirc con lai.

Tir két qua (Bang 3) cho thdy, tit ca 6
chung xa khuan thi nghiém déu c6 kha
nang e ché su phat trién khuan ty nim
H. maydis giy bénh dém 14 nho trén bip,
trong d6 chung BM-VL12 thé hién kha
ning trc ché cao nhét va kéo dai dén thoi
diém 7 ngay sau khi b6 tri thi nghiém.

Toém lai, 6 chiung xa khuan thi
nghiém c6 kha niang dbi khang cao véi
nam H. maydis ddng thoi ciing thé hién
kha ning trc ché tbt sy phat trién khuén ty
nam. Piéu nay co thé giai thich 1 do cac
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chung xa khuan c6 kha ning tiét ra nhiéu
chat co6 hoat tinh khing nidm nhu chat
khang sinh, cac enzyme ngoai bao
(chintinase, p-glucanse), chat chuyén hoa
thit cip,... Theo Zhang et al. (2016) mot
sb loai khang sinh do xa khuén tiét ra nhu
streptomycin, tetracyclin, gentamicin,
rifamycin, erythromycin,... vira c6 kha
ning khang nim va vi khuan vira c6 kha
niang diét coén trung hay tuyén tring.
Prapagdee et al, (2008) cho rang
chitinase va B-1,3-glucanase dugc sinh
téng hop tir ching xa khuan Streptomyces
hygroscopicus ¢6 kha nang pha huy va
lam bién dang vach t& bao cua ndm
Colletotrichum  gloeosporioides ~ va
Sclerotium rolfsii.

IV.KET LUAN VA BE NGHI

- Trong s6 6 ching xa khuan thi
nghiém da ghi nhan ba chung TO-VLI11d,
KS-ST6b va BM-VLI2 c¢6 kha niang dbi
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khang cao nhat voi nam H. maydis va kéo
dai dén thoi diém 10 ngay sau b tri.

- Ching BM-VL12 c6 kha nang tc
ché su phat trién khuan ty ndm H. maydis
cao nhat va kéo dai dén thoi diém 7 ngay
sau b tri.

- Dé nghi tiép tuc khao sat kha niang
phong tri bénh dém 14 nho trén bap cua 3
chung xa khuan TO-VL11d, KS-ST6b va
BM-VLI2 trong diéu kién nha ludi.
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