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ABSTRACT

The study was conducted at the Plant Protection Department, College of
Agriculture and Applied Biology, Can Tho University to assess the ability
to elicit induced systemic resistance against blast disease of some strains
of Bacillus spp. isolated from rice fields. In the experiment, inducing
bacteria and challenging pathogen remained temporally separated, more
specifically, Bacillus spp. were applied by seed soaking and foliar spray
on rice at 16 days after sowing (DAS) and disease infection was on 20
DAS. Results showed that Bacillus isolates-P78, -P81, -P84 and B.
amyloliquefaciens are potential systemic resistance elicitors against rice
leaf blast disease. Their all blast disease suppression levels were about
90% as compared to the control treatment. In the rice plants treated with
the Bacillus-P84, P81 and B. amyloliquefaciens, there was an increase in
the activity of f-1,3- glucanase and chitinase, which may be related to the
ability of systemic resistance induced by Bacillus against rice blast
disease.

TOM TAT

Nghién curu dwoc thuc hién tai nha lwoi B6 mon Bdo vé thuc vdt, Khoa
Néng nghiép va Sinh hoc Ung dung, Truong Pai hoc Can Tho nham dénh
gid kha ning kich khdng doi véi bénh chay la lia cia mét s6 ching vi
khudn Bacillus spp. phdn ldp tir rugng lia. Thi nghiém dwoc thuc hién
theo phirong phdp ldy nhiém tic nhdn gay bénh cach biét vé mdt thoi gian
V6i tdc nhdn phong tri, cu thé la vi khuan Bacillus dige xir Iy bang cach
ngam va do hat va phun trén tan la lua vao 16 ngay sau khi gieo (NSKG)
va ldy bénh nhdn tao dwoc thuc hién vao 20 NSKG. Két qua da ghi nhan
cdac chung Bacillus-P78, -P81, -P84 va B. amyloliquefaciens la tac nhdn
kich khdang lweu dan trién vong doi voi bénh chay la hia, gitip cdy lia c6
mirc dp nhiém bénh thap hon so véi doi chirg khéng xir 1y, véi hiéu qua
giam bénh khoang 90%. Trong cdy lua dwoc kich khang, cdc chung
Bacillus-P84, -P81 va B. amyloliquefaciens co sw gia tang hoat tinh p-1,3-
glucanase va chitinase, twong vmg theo thir tw vé hiéu qua giam bénh. Sw
gia tang hoat tinh ciia cdc enzyme nay c6 thé lién quan téi khd nang kich
khdng heu dan cia vi khuan Bacillus doi véi bénh chay 1d hia.

Trich dan: TrAn Vi Phén, Tran Anh Lua va Pinh Ngoc Tric, 2016. Kha ning kich khang luu din cua vi
khuén Bacillus spp. d0i voi bénh chay 14 lua do nam Pyricularia oryzae trong dicu kién nha ludi.
Tap chi Khoa hoc Truong Dai hoc Can Tho. S6 chuyén dé: Nong nghiép (Tap 3): 249-257.
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1 GIOI THIEU

Tinh kich khang luu dan (Induced Systemic
Resistance, ISR) 1a mot dang khang chu dong, toan
cdy, phd rong hinh thanh sau khi co ché tu phong
vé€ cua cay dugc hoat hdéa boi mdt tac nhan cé kha
ning kich khang, gitip cdy bi nhiém bénh nhe hon
so voi cay khong dugc kich khang (Alabouvette
and Steinberg, 2006; Roberts and Taylor, 2016).
ISR ngay cang thé hién rd vai tro 1a mot co ché
quan trong c6 & cac vi khuan ving ré& kich thich
tang truong thuc vat (plant growth—promoting
bacteria - PGPR), bao gdom nhiéu chung thudc chi
Pseudomonas, Bacillus, ... (Kloepper et al., 2004;
Pieterse et al., 2014), trong d6 Bacillus 1a trién
vong cao nhét cho mg dung trong san xuit do
ching c6 kha ning hinh thanh ndi bao tir, c6 thé
song sot 1au dai trong méi trudng (Kloepper et al.,
2004). Day 1a mot giai phap bao vé cay trong cho
hiéu qua bén vimng, than thién véi con nguoi va
madi truong (Roberts and Taylor, 2016).

Truong Pai hoc Can Tho da cong bd nhidu két
qua nghién ctiru vé kich khang bénh chay 14 lua
bang nhiéu tac nhan c6 ngudn gdc hoa chit hodc vi
sinh vat (Pham Van Kim va ctv., 2004; Tran Thi
Thu Thity va ctv., 2004; Tran Vii Phén, 2010; Tran
Thi Thu Thiy va ctv., 2015), tuy nhién kha nang
kich khang cua PGPR thudc chi Bacillus chua c6
nhiéu cong bd. Bén canh d6, mot sb két qua nghién
ctru trén thé gioi da chimg minh vi khuan Bacillus
¢6 tiém nang kiém soat bénh chay 14 Ita (Kloepper
et al., 2004; Cawoy et al., 2011; Suryadi et al.,
2013; Chung et al., 2015).

Nghién ctru nay dugc thuc hién nhiam tuyén
chon céc ching vi khuan Bacillus spp. c6 kha ning
kich khang tot trén laa d6i voi bénh chay 14 va
khao sat co ché c6 lién quan.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Nghién ctru dugc thyc hién tir thang 12/2014
dén 12/2015, tai phong thi nghiém va nha ludi, Bo
mon Bao vé Thuc vat, khoa Nong nghiép va Sinh
hoc Ung dung, Truong Pai hoc Can Tho.

Thi nghiém dugc thuc hién trong chéu, trén
gidng lta OM1490, gidng nhiém bénh chay 1a. Thi
nghiém duoc bd tri theo thé thirc hoan toan ngiu
nhién, 6 1an 1ap lai, gdm 13 nghiém thirc (1 chung
vi khuéan Bacillus spp., d6i chimg duong BIOSAR-
3 PHCT (hoat chét chinh 1a CuCL.2H:0, xir Iy &
nong d6 0,05mM) (Pham Vin Kim va ctv., 2004)
va d6i chimg am (ching bénh va khéng chung
bénh, dé so sanh hoat tinh enzyme).
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Hat lua giéng OM1490 sau khi duoc xi 1y véi
nuée mudi 15%, nudc 4m 54°C trong 15 phut, sau
d6 dwoc 1 nay mam. Gieo 6 hat dd nay mam/ chau
(0,6 kg dit mat cua rudng lta da khir tring). Bén
phan cho Iua theo cong thirc phan: 90N - 40P20s -
30K-0 (kg/ha) (Nguyén Ngoc D¢, 2008).

Vi khuan Bacillus duge nudi 48 gid trén moi
truong King’B agar (Atlas, 2010). Xu ly kich
khang bang cach ngam hat trong 24 gio v6i huyén
phu (mat s6 10% cfu/ml) cia timg ching vi khuan,
sau d6 u tiép 36 gio, xur 1y 1an hai bang cach phun
la vao 16 NSKG (c6 14 4) (Kloepper et al., 2004,
De Vleesschauwer et al.,_2008). Hat cua nghlem
thirc dbi chtng dugc ngam, i v6i nude cit.

Xt 1y lay nhidm bénh bang cach phun huyén
phil bao tir nAm P. oryzae (dugc nudi trén moi
truong oatmeal agar), & mat s6 5% 10* bao tir/ml,
5ml/ chau trén tan 14, vao 20 NSKG (14 5 phat trién
day du) vao luc chidéu mat. Sau khi liy nhidm, cay
laa duoc chuyén vao phong téi i bénh (nhiét do
26°C, am d6 98 - 100%), trong 24 gio, r6i duoc
chuyén ra nha ludi che mat, d& bénh phat trién
(Tran Vi Phén, 2010).

Ghi nhan mtrc d6 nhiém bénh theo Pinnschmidt
et al. (1993) vao 3, 5, 7 ngay sau khi chung nhiém
va phan tich hiéu qué kich khang dua trén so sanh
muc d6 nhiém bénh gitta cac nghiém thuc.

Thu thap mau 14 laa cho phan tich hoat tinh cac
enzyme vao cac thoi diém 0, 1, 2, 3, 4, 5, 6, 7 ngay
sau khi lay nhiém bénh. Ngay sau khi thu, mau
duoc xir 1y voi nito 1ong, bao quan & -20°C. Mau
sau nghién tho véi nito 1ong, duoc nghién dén dong
nhat véi cbi sir duoc giit lanh & 4°C (0,25 g mau +
1 ml dung dich dém 50 mM sodium acetate buffer
pH=5.2), thu dich trich trong dng eppendorf (1,5
ml), ly tim véi téc d6 10.000 vong/phiit, trong 30
phut, & 4°C, thu phan dich trich phia trén 6ng va
trir & 4°C, trong sudt qua trinh phan tich. Ham
luong trong dich trich thé dugc uwdc lugng theo
Bradford (1976), véi protein chuin la Bovine
Serum Album (Sigma), chat nhuém mau protein 1a
Comassie Brilliant Blue G250.

Hoat tinh cua B-1,3- glucanase dugc xac dinh
dua theo Isaac and Gokhale (1982), thoi gian phan
ung gitia 0,05 ml dich trich enzyme (khoang 25 pg
protein) v&i chat nén (0,05% laminarin trong dung
dich 0,05M Na-acetate, pH 5,2) 1a 15 phut, & 37°C.
Do quang truyén ODabs s40nm clia hdn hop phan ting
dugc x4ac dinh bang Shimadzu UV-1800
Spectrophometer. Dwa vao dudng chudn glucose
tién hanh xac dinh lwong glucose dwoc phong
thich, hoat tinh p-1,3- glucanase dwoc thé hién
bang sb don vi uM glucose min'mg 'protein (1
don vi = uM glucose min"'mg 'protein).
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Hoat tinh cua chitinase duwgc xac dinh dua theo
Kobayashi et al. (2000) thanh phin tham gia phan
tmg gdm 1 ml chit nén 0,05% glycol chitosan
(Sigma) trong dung dich 0,05M Na-acetate (pH
5,0), 0,5 ml dich trich enzyme (khoang 50 pg
protein) va 2 ml chit phan ng mau (0,05 g/l
KsFe(CN)s trong 0,5M Na2COs), ngung phan ng
bang cach dun cach thay trong 15 phut, dé ngudi.
Do ODabs 420nm va dua trén duong chuan N-acetyl-
glucosamine dé xac dinh lugng san pham tao ra.
Hoat tinh chitinase dugc thé hién béng sb6 don vi
UM N-acetyl-glucosamine gio'mg'protein (1 don
vi = uM N-acetyl glucosamine gid'mg 'protein).

S liéu dugc tinh toan va vé biéu dd trén MS.
Excel; phan tich ANOVA va so sanh sy khac biét
giita cac nghiém thirc nho chuong trinh MSTAT-C.

3 KET QUA VA THAO LUAN

3.1 Danh gia kha ning kich khang thong
qua biéu hién ciia bénh chay la lua

Tir két qua danh gia so khoi theo phuong phap
dugc mo ta bdi De Vleesschauwer et al., (2008),
xir 1y 40 hat va 1y bénh nhén tao mét lan vao 12
NSKG, véi 49 chung vi khuan Bacillus spp., cho
thdy cac chung Bacillus-P4, -P7, -P29, -P35, -P42,

86 chuyén dé: Nong nghiép (2016)(3): 249-257

-P47, -P77, -P78, -P81, -P84 c6 kha nang kich
khéng tot dugc khao sat 1an hai.

3.1.1 Ty lé dién tich ld nhiém bénh

Két qua & Bang 1 cho thay, ty 1¢ dién tich 14
nhiém bénh (TLDTLNB) & cac nghiém thirc c¢6 xir
1y vi khuan Bacillus va d6i ching duong CuCls déu
thdp hon ¢ y nghia théng ké so voi dbi chimg am
(nuéce cat).

— O 3 NSKC, cac nghiém thic ¢ xtir Iy déu
c6 TLDTLNB thap hon va khéc biét c6 y nghia so
v6i dbi chung am (0,79%). Trong do6, cac nghiém
thirc dugc xtr Iy véi cac vi khuan Bacillus-P77, -
P78, -P81, -P84 va B. amyloliquefaciens cé
TLDTLNB thap hon cic ching vi khuan khac va
tuong duong véi ddi chimg duong CuClz (0,06%).

— O céc thoi diém 5 va 7 NSKC, hau hét cac
nghiém thirc déu c6 TLDTLNB ting 1én nhung cac
nghiém thirc dugc xir Iy véi vi khuan Bacillus van
¢6 TLDTLNB thap hon so véi ddi chimg am
(1,39%). Trong d6, cac chung Bacillus-P78, -P81, -
P84 va Bacillus amyloliqueciens tiép tuc cb
TLDTLNB thép va twong duong véi dbi chimg
duong CuClz (0,11 - 0,17%).

Bang 1: Ty 1¢ dién tich 12 nhiém bénh (%) clia cic nghiém thirc qua cac thoi diém

Ty 1¢ dién tich 12 nhiém bénh (%)

Nghiém thirc

3NSKC SNSKC TNSKC 10NSKC
Bacillus-P4 0,19« 0,31 be 0,93° 1,32¢
Bacillus-P7 0,25 be 0,35 be 0,96° 1,36 ¢
Bacillus-P29 0,11°¢ 0,18 df 0,35¢f 0,65 d
Bacillus-P35 0,174 0,23 cde 0,57 ¢« 1,40 ¢
Bacillus-P42 0,28 " 038P 0,73 be 2,86°
Bacillus-P47 (0,23 bed (0,27 bed 0,50 9 0,91
Bacillus-P77 0,09 ©f 0,13f 0,30 <f 0,57 de
Bacillus-P78 0,09 ©f 0,11°f 0,14¢ 042°¢
Bacillus-P81 0,09 °f 0,17 ¢ 0,27 2 041 ¢
Bacillus-P84 0,09 °f 0,13f 0,182 0,38 ¢
B. amyloliquefaciens 0,09 °f 0,13f 0,33 ¢f 0,57 %
CuClz (0,05mM) 0,06 f 0,11°F 0,17 ¢ 0,42 ¢
Db chimg (-) 0,79° 139+ 3.09° 6,08°
Mirc ¥ nghia ok o *% ok
CV (%) 16,37 16,51 17,90 19,95

Ghi chi: Cdc trung binh nghi¢m thirc trong bang theo sau boi mot hay nhirng chir cai gidng nhau thi khac
biét khong cd y nghia thong ké trong phép thir Duncan véi mirc ¥ nghia 5%. So liéu chuyén doi sang [x khi

phan tich thong ké. **: khdc biét 1%.
— NSKC: ngay sau khi chung bénh
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Hinh 1: Vét bénh & 10 NSKC & cac nghiém thirc cé biéu hién kich khang so véi ddi chirng Am

Ghi chu: cac nghiém thirc co xur Iy kich khang: A. CuCl, B. Bacillus amyloliqueciens , C. Bacillus-P78, D. Bacillus-P81,

E. Bacillus-P84, va F. Péi Chirng dm

— Dén thoi diém 10 NSKC, cac nghiém thirc
van duy tri dwoc hiéu qua kich khang, véi
TLDTLNB thép hon va khéac biét c¢6 ¥ nghia théng
ké so v6i d6i chimg 4m (6,08%). Trong do, ba
nghi¢m thuc xt ly véi ching Bacillus-P78, -P81
hoic -P84 c6 TLDTLNB thap (0,42%; 0,41%;
0,38%, theo thur tu), tuong duong nhau va khong
khac biét ¥ nghia v6i dbi ching dwong CuCly
(0,42%) (Hinh 1).

Nhin chung, qua cac thoi diém khao sat (Bang
1), ba chung vi khuan Bacillus-P78, -P81 va -P84
cho hiéu qua kich khang twong dbi 6n dinh hon so
v6i cac ching vi khuan con lai. TLDTLNB tuy ¢
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tang theo thoi gian nhung lun thip hon ddi ching
am va tuong duong véi doi chirng duong la CuCle.
3.1.2 Hiéu qua giam bénh so véi doi chimg

Két qua Bang 2 cho thdy, cic nghiém thic
dugc xir Iy déu thé hién tinh kich khang, véi hiéu
qua giam bénh (HQGB) cao hon so vai ddi ching
am (nudc cat).

- O 3 NSKC, cic nghiém thic déu cho
HQGB so v&i dbi chimg >60%. Trong d6, nghiém
thire dugc xir 1y véi ching Bacillus-P29, -P77, -
P78, -P81, -P84 va B. amyloliqueciens c6 HQGB >
80% khong khac biét véi dbi ching duong CuCl
(92,20%).
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Bing 2: Hiéu qua giam bénh so véi ddi chimg (%) ciia cic nghiém thire qua cac thoi diém

Hiéu qui giam bénh so véi dbi chirng (%)

Nghi¢m thire 3NSKC SNSKC INSKC 10NSKC
Bacillus-P4 75,43 ¢ 76,86 ¢4 67,75 ¢ 77,36 ¢
Bacillus-P7 68,11 ¢ 74,56 4 66,62 © 77,43 ¢
Bacillus-P29 85,09 2 86,67 % 87,62 abe 88,102
Bacillus-P35 77,88 be 82,63 be 81,49 75,95¢
Bacillus-P42 63,85 d 71,23 4 75,06 de 51,61 d
Bacillus-P47 70,54 < 80,04 bed 82,55 bed 84,18 be
Bacillus-P77 88,822 89,862 89,36 abe 90,14 ab
Bacillus-P78 87,192 91,792 94,972 92,86
Bacillus-P81 89,36 87,83 2b 90,87 2 92,82 @
Bacillus-P84 87,512 91,162 93,672 93,742
B. amyloliqueciens 87,872 90,00 ? 88,52 abe 90,24
CuClz (0,05mM) 92,202 91,582 94,26 2 92,65 ®
CV (%) .60 738 8.23 8.68

Ghi chi: Cdc trung binh nghiém thirc trong bang theo sau boi mgt hay nhimg chi cdi giong nhau thi khdc biét khong cé
¥ nghia thong ké trong phép thir Duncan vé&i mikc ¥ nghia 5%. So liéu chuyén doi sang arsin A[x khi phan tich thong ké.

*%. khéc biét 1%

— O thoi diém 5 va 7 NSKC, hiéu qua giam
bénh van dugc duy tri & hau hét cac nghiém thuc
c6 xu 1y kich khang. Trong d6, cac chung Bacillus-
P29, -P77, -P78, -P81, -P84 va B. amyloliqueciens
cho HQGB cao trong khoang 86,09 - 94,97%,
tuong duong d6i ching duong CuCl> (91,58 -
94,26%). HQGB dat dugc trong nghién ctru nay
twong tu nhu két qua dugc bao cdo boi Shan et al.
(2013) khi xu Iy wvi khuan  Bacillus
methylotrophicus BC79 véi HQGB dat dugc la
89,87%.

— Pén thoi diém 10 NSKC, cac nghiém thirc
dugc kich khang c6 hiéu qua giam bénh so véi d6i
chimg giam nhung van cao hon c6 y nghia thong
ké so véi dbi chimg. Trong do, mot s6 nghiém thirc
Xt ly véi ching Bacillus-P29, -P77, -P78, -P81, -
P84 va B. amyloliqueciens dugc duy tri cao, véi

hiéu qué giam bénh 88,10 - 93,74%, tuong duong
voi doi ching duong CuClz (92,65%).

Nhin chung, tir két qua trinh bay & Bang 2 c6
thé thay cay laa duge xir Iy boi cac ching vi khuan
Bacillus déu c6 hidu qua giam bénh cao so véi ddi
chimg & cac thoi diém khao sat. Tir két qua trén,
bén ching Bacillus-P78, Bacillus-P81, Bacillus-
P84, va B. amyloliqueciens dugc chon cho khao sat
co ché sinh héa c6 lién quan dén tinh kich khang.

3.2 Panh gia kha nang kich khang thong
qua sy tang hoat tinh ctia enzyme lién quan

3.2.1 Hoat tinh cia enzyme p-1,3- glucanase

Két qua dugc trinh bay ¢ Bang 3 cho thiy hoat
tinh cua B-1,3- glucanase bién dong qua cac thoi
diém khao sat, cao diém dwoc ghi nhan vao thoi
diém 2 va 5 NSKC (Hinh 2).

Bang 3: Dién bién hoat tinh B-1,3- glucanase trong ciy lia ¢ cac nghiém thirc theo thoi gian

Hoat tinh B-1,3- glucanase (uM glucose min! mg™! protein) qua cac thoi

Nghiém thuc diém khio sit (ngay sau khi chiing bénh)

0 1 2 3 4 5 6 7
Bacillus-P78 1,01 1,04 2,394 1,29 1,03° 1,94 1,06 1,10
Bacillus-P81 1,18 1,49 2,33 1,24 1,772 2,30 1,25 1,34
Bacillus-P84 1,28 1,27 2,49% 1,14 1,852 2,14# 1,48 1,32
B. amyloliqueciens (+) 1,18 1,65 2912 1,12 2,272 2214 1,11 1,04
CuCl (+) 1,27 1,26 2,083 1,08 1,962 1,78 1,05 1,24
bC? khong chung 1,01 1,10 1,31°¢ 0,76 1,01° 1,15¢ 1,07 1,28
DC(-) chung bénh 1,06 1,25 1,53% 1,02 1,09° 1,24 b 1,26 1,10
Mtrc ¥ nghia ns ns ok ns * * ns ns
CV (%) 828 12,99 10,52 10,22 13,89 11,91 13,00 10,76

Ghi chii: Cdc trung binh nghiém thitc trong béng theo sau boi mét hay nhitng chit cdi giong nhau thi khdc biét khéng cé
¥ nghia thong ké trong phép thir Duncan véi mikc y nghia 5%, s6 liéu chuyén déi sang /x khi phan tich thong ké. **:

khac biét 1%, *: khac biét 5%, ns: khong khac biét
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Su khac biét c6 y nghia thong ké gitta cac
nghiém thirc dugc ghi nhan vao 3 thoi diém 2, 4 va
5 NSKC, trong d6 & thoi diém 2 NSKC cay lta
duoc xur Iy voi chung vi khuén Bacillus-P78, -P81,
-P84 va B. amyloliqueciens hoic CuCl> déu co6 hoat
tinh enzyme B-1,3- glucanase, cao hon c6 y nghia
so v6i dbi ching khong chung bénh va voi dbi
chung chung bénh, riéng nghiém thuc xtr ly voi
CuCl> (+) c6 hoat tinh twong duong dbi chimg
khong ching bénh.

Cay laa dugc xir Iy véi ching vi khudn B.
amyloliqueciens c6 sy gia tang hoat tinh cula
enzyme P-1,3- glucanase & ca 3 thoi diém 2,4 va 5
NSKC va déu cao hon so véi dbi ching ching
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bénh hodc dbi chung khong chung bénh. Hoat tinh
enzyme P-1,3- glucanase trong cdy cao hon dbi
chimg ching bénh gip 1,9 lan (thoi diém 2
NSKC), gip 2,08 1an (thoi diém 4 NSKC), gip
1,78 lan (thoi diém 5 NSKC) va déu khéng khac
biét co y nghia thdng ké so véi hoat tinh enzyme B-
1,3- glucanase trong cdy Iua dugc xur 1y véi CuCla.

Cay lua duge xtr Iy voi hai ching vi khuan
Bacillus-P81 hoac Bacillus-P84 co6 su gia ting hoat
tinh enzyme f-1,3- glucanase khong khac biét
thdng ké so v&i nghiém thirc ddi ching dwong ¢ ca
3 thoi diém 2, 4 va 5 NSKC, nhung cao hon ddi
ching khong chiing bénh va ddi ching ching bénh
& 2 thoi diém 2 va 5 NSKC.

H P78

H P81

O P84

E B. amyloliqueciens
E CuCI2

mDCO

4 5

Ngay sau khi chiing bénh

Hinh 2: Ty I¢ gia ting p-1,3- glucanase trong cay lua ciia cic nghiém thirc xir Iy kich khang so véi doi
chirng c6 chiing bénh

Tir cic két qua trén co thé thdy, hoat tinh
enzyme [-1,3- glucanase trong md cay lua khoe
(d6i chung khong ching bénh) va cay lta khong
duge xir Iy kich khang c6 chung bénh thap hon so
v6i trong mo cua cdy lua cd xu ly kich khang &
mot sb thoi diém. Didu nay chimg t6 tac nhan xir
1y c6 kha ning kich thich cdy lua tao ra co ché bao
vé cua cay lua dé chéng lai sy tAn cong cua ndm
gdy bénh chay la.

3.2.2 Hoat tinh cua enzyme chitinase

Két qua trinh bay & Bang 4 cho thiy, hoat tinh
cua enzyme chitinase trong cay lua & cac nghiém
thirc bién dong qua cac thoi diém 0 -7 NSKC,
trong d6 khac biét c6 y nghia théng ké gitra cac
nghiém thirc duoc ghi nhan vao 1, 2, 5, 7 NSKC.

— O nghiém thirc dbi ching duong (cy lua
dugc xtr ly voi CuCl2), sy gia tdng hoat tinh
chitinase biéu hi¢n sém tir thoi diém 1 NSKC (7,84
don vi hoat tinh), cao hon 147,32% so véi déi
chirng ching bénh (3,17 don vi). Sau do, hoat tinh
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chitinase giam dan nhung van duy tri & mirc cao va
khac biét so véi ddi chig chiung bénh & cac thoi
diém 2 NSKC, 5 NSKC, 7 NSKC.

— O cay lna dugce xtr Iy véi chung vi khuan B.
amyloliqueciens hoat tinh cta chitinase gia ting & 3
thoi diém: 1 NSKC, 2 NSKC, 5 NSKC lan luot la
6,38; 7,62 va 5,44 don vi hoat tinh, véi ty 1€ gia
tang hoat tinh v6i dbi ching 1an luot 1a 101,26%;
138,13%; 106,06%, va khac biét c6 y nghia so véi
dbi ching ching bénh. Trong do6, thoi diém 2
NSKC cho hoat tinh enzyme chitinase cao nhét, dat
2,38 14n hon so véi di chimg chung bénh.

— Cay lua duge xir Iy véi ching vi khuén
Bacillus-P84 ¢6 hoat tinh enzyme chitinase ¢ thoi
diém 2 NSKC cao hon so v6i dbi chung chung
bénh 109,06%, dat 6,69 don vi hoat tinh so voi dbi
chuing chung bénh 14 3,20 don vi hoat tinh va déi
ching khong ching bénh 1a 2,98 don vi hoat tinh.
Dén thoi diém 5 NSKC, hoat tinh enzyme dat 6,20
don vi, vdi ty 1¢ gia ting hoat tinh so v&i ddi chimg
la 134,85%, va khac biét c6 y nghia ¢ mirc 5% so
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v6i dbi ching chung bénh (2,64 don vi) va ddi
chung khéng chung bénh (2,59 don vi).

— Cay lua dugc xir Iy v6i chung vi khuan
Bacillus-P81 c6 hoat tinh enzyme chitinase & thoi

diém 2 NSKC cao hon d6i ching chung bénh
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81,56%, dat 5,81 pM N-acetylglucosamine gio!
mg! protein so véi d6i chung ching bénh 1a 3,20
uM N-acetylglucosamine gid™! mg™! protein.

Bing 4: Dién bién hoat tinh chitinase trong cdy lia ¢ cic nghi¢m thirc theo thoi gian

Hoat tinh chitinase (uM N-acetyl glucosamine gio"! mg™! protein) trong

Nghiém thirc ciy hia qua céc thoi diém (ngay sau khi chiing bénh)

0 1 2 3 4 5 6 7
Bacillus-P78 2,72 433« 395 5,36 4,04 436 3,25 2,46°
Bacillus-P81 3,09 480°% 581%® 7,29 4,53  442® 3,76 3,58%®
Bacillus-P84 3,54 3,56 6,69 6,13 3,81 6,20° 3,59 2,46°
B. amyloliqueciens (+) 291 6,38%® 7622 5,32 3,09 5,442 3,31 3,28
CuClz (+) 3,07 7,84%  5,03° 5,13 3,61 5,812 2,79 4,11%
DPC? khong ching 2,49  2,88¢ 298¢ 3,12 3,07 2,59° 2,72 2,50°
DC(-) chung bénh 2,63 3,17« 3,204 3,98 324 2,64" 3,12 2,35°
Muc y nghia ns ok ok ns ns * ns *
CV (%) 14,63 10,63 9,13 17,91 16,50 17,32 16,61 10,69

Ghi chii: Cdc trung binh nghiém thirc trong bang theo sau béi mot hay nhing chit cdi giong nhau thi khéc biét khéng c6
¥ nghia thong ké trong phép thir Duncan véi mikc y nghia 5%, s6 liéu chuyén déi sang /x khi phén tich thong ké. **:

khac biét 1%, *: khac biét 5%, ns: khong khdc biét.

160.00

1§ m P78
5 140.00 ~ - m P81

c
@ S 120.00 - OPs84
£ =2 B B. amyloliqueciens
£ 2 100.00 -
55 m CuCi2
€ ; 80.00 - mDCOo
- c
&5 60.00 -
c O
;\;18 40.00 -
@ 20.00 ~
Iiz,

0.00 -

2

3

4 5

Ngay sau khi chiing bénh

Hinh 3: Ty 1€ gia ting hoat tinh chitinase trong ciy lia ciia cac nghiém thire xir ly kich khang so véi
doi chirng c6 chiing bénh

Nhu vay, khi dugc xt ly voi cac chung vi
khuédn Bacillus-P81, -P84, B. amyloliqueciens hoic
CuClz trong cay lua co su gia tang hoat tinh cua
enzyme chitinase, cao hon so véi & dbi ching 4m
chung bénh va vé6i d6i chig khong ching bénh &
1 s6 thoi diém. Cac két qua trén ciing cho thiy hoat
tinh ciia enzyme chitinase biéu hién sém hon va
kéo dai hon so véi cua enzyme B-1,3- glucanase.
Chitin va B-glucan 1a thanh phan c4u tao chu yéu
clia vach t& bao ndm nhu P. oryzae, su gia ting
hoat tinh cia cic enzyme chitinases va f-1,3-
glucanase trong cdy ngoai tdc dong truc tiép 1a lam
ngan can sy phat trién ctia ndm bénh, thi con co thé
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tao cdc phin manh glucan va chitin, qua d6 kich
thich tinh khang luu din va cdy cé biéu hién kich
khéang (Fesel and Zuccaro, 2016).

Trong nghién ctru nay, vi khuén xir Iy va ndm
gdy bénh dugc gitr khong cho tiép xuc nhau dé
tranh tac dong d6i khang truc tiép, vi vay hiéu qua
giam bénh so v6i ddi ching khong xir 1y cua cac
nghiém thuc xu 1y véi Bacillus-P81, -P84, B.
amyloliqueciens va CuClz (Bang 1 va Bang 2), co
thé do cac tac nhan xir Iy ndy da kich thich dwoc co
ché khang cua cay laa, biéu hién qua sy gia ting
hoat tinh cua cac enzyme f-1,3- glucanase va
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chitinase, nhd d6 chong lai dugc sy tan cong cla
nam bénh.

Kha ning kich thich tinh khang ISR cuia nhiéu
ching vi khuan Bacillus (B. amyloliquefaciens,
B. subtilis, B. pasteurii, B. cereus, B. pumilus,
B. mycoides, B. sphaericus) da dugc chimg minh
qua cdc két qua nghién ctru, trén nhiéu loai cay
trong (ca chua, 6t, dua hau,...) ddi v6i cac bénh
trén 14 do ndm, vi khuén (Choudhary and Johri,
2009). ISR thudng duge didu hoa theo co ché doc
lap véi salicylic acid (SA), tuy nhién nhiéu PGPR
nhu Paenibacillus alvei K165, P. fluorescens
SS101 cling dugc bao cdo 1a co kha nang kich
khéang ISR phu thugc SA, twong ty nhu dang kich
khang luu dan SAR véi su hoat hoa cac PR-gene
(Pieterse e al., 2014), tuy nhién chua co nhiéu
nghién ctru vé cac co ché co lién quan, nhat 1a trén
cay lua. Su gia tang hoat tinh cua B-1,3- glucanase
va chitinase ¢ cdy co kich khang da dugc ghi nhan
trén céc loai cay trong khac nhau. Trén cdy cu cai
duong, ISR do B. mycoides Bac J, va B. pumilus
203-6 va 203-7 dugc ching minh c6 lién quan dén
su gia ting hoat tinh clia enzyme peroxidase,
chitinase ~va  B-1,3-glucanase, tuong ung
(Choudhary and Johri, 2009). ISR do xu ly véi
chung vi khuan Pseudomonas azotoformans GC-
B19 hoac Paenibacillus elgii MM-B22, di cung véi
su tich tu enzyme B-1,3-glucanase, chitinase,
peroxidase (Sang ef al., 2014).

Tuy theo tac nhan kich khang ma biéu hién hoat
tinh cta B-1,3- glucanase va chitinase trong cay
kich khang khac nhau vé thoi diém biéu hién va
muc d gia tang. Trén lua, Wang et al. (2007) ghi
nhan 24 gio 14 thoi gian can thiét d&é P. oryzae cam
mg tinh khang va 48 gio can cho hoat hoa phan
ung phong vé cua cdy chd. Hoat tinh chitinase va
B-1,3- glucanase biéu hién vao 5 NSKC khi duoc
kich thich bdi vi sinh vat (Dann et al., 1996).
Trong nghién ctru nady, sy gia tdng cua cac enzyme
B-1,3- glucanase va chitinase trong cdy laa c6 biéu
hién kich khang c6 lién quan dén hiéu qua cua cac
chung Bacillus hodac CuClz, qua d6 giap giam sy
lay lan dién tich vét bénh, TLDTLNB thép hon va
hiéu qua giam bénh cao so véi ddi ching chung
bénh. Kich thich tinh khang luu din dat duoc
trong thi nghiém nay c6 lién quan dén két qua cua
tac dong riéng 1¢ hodc phdi hop cua enzyme p-1,3-
glucanase va chitinase.

4 KET LUAN

Céc ching vi khuén Bacillus-P78, -P81, -P84,
B. amyloliquefaciens c6 kha nang kich khang cay
lta & giai doan sinh truong sinh dudng chéng lai
bénh chay 14 do nim P.oryzae giy ra.
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Co6 su gia tang hoat tinh cac enzyme [-1,3-
glucanase va chitinase trong cdy lia duoc kich
khéng, va sy gia tang hoat tinh cidc enzyme nay
trong cay la c6 lién quan dén kha ning kich khang
chdng lai bénh chay 14 laa cta cac ching Bacillus
nay

LOI CAM TA

Cac tac gia chan thanh cam on S& Khoa hoc va
Cong ngh¢ tinh Hau Giang da ho trg kinh phi cho
thuc hién cong trinh nghién ctru nay.
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