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ABSTRACT

In present time, many studies have been carrying out in order to find out
biological solutions for environmental issues caused by agrochemicals
applied commonly in agriculture. Among promoted solvings, Plant Growth
— Promoting Rhizobacteria have been put in special interest due to their
potential applications. In this research, 18 bacterial isolates isolated from
rhizospheric soil of rice plant with effective nitrogen fixation, Indole-3-
acetic acid synthesis and phosphate solubilizing activity were investigated
the ability to synthesize extracellular chitinase. Since that result, 6 isolates
namely CT14, AM3, NT4, PT10, TN4 and TV2B3 were tested antagonistic
property against Pyricularia oryzae fungus in dual culture plates. After 10
days of incubation, all 6 isolates performed good antagonistic effect with
the percentage of radial inhibition ranging from 45.2-64.4%. In which, the
highest antagonistic effect was found in CT14 and AM3 isolates. From that
result, it can be proposed that bacteria that colonize rice rhizosphere
possess not only plant growth stimulation but also rice blast disease
biocontrol capacity.

TOM TAT

Hién tai, nhiéu nghién ciru dd va dang dwoc tién hanh nham tim ra cdc
giai phap sinh hoc gip giam luong héa chdt ap dung trong néng nghiép.
Trong d6, cdc vi khudn ddt ving ré c6 kha néang kich thich sinh triong
thyc vat (Plant Growth — Promoting Rhizobacteria) dang nhdn dwoc sy
quan tam ddc biét ciia nhiéu nha khoa hoc trén thé giéi vi tinh tiém ning
ciia chiing. Trong nghién ciru nay, 18 dong vi khudn phdn ldp tir ddt ving
reN liia véi kha nang cé dinh dam sinh hoc va tong hop Indole-3-acetic acid
16t duge khdo sat kha nang tong hop enzyme chitinase — enzyme thity phdn
ngoai bao dong vai tro quan trong trong co ché doi khang nam. Tir két qua
thu dwoc, 6 dong vi khudan CTI4, AM3, NT4, PT10, TN4 va TV2B3 duoc
nuéi cdy déi khang véi ndm bénh Pyricularia orvzae trén thach dia PDA.
Két qua cho thdy cd 6 dong vi khuan déu cho hiéu qud doi khang ndam tot,
ti 1¢ trc ché nam dao dong tir 45,2-64,4% sau 10 ngay u. Hai dong CT14
va AM3 la 2 dong c6 tinh déi khang manh nhdt. Qua dé, c¢é thé nhdn dinh
rang cdc dong vi khudn song trong ddt vimg ré lia khéng nhitng cé kha
nang kich thich sinh triéng thiee vt tot ma con cé kha nang doi khing
nam gdy bénh dao on rat tiem nang.
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1 GIOI THIEU

Bénh dao 6n (do ndm Pyricularia oryzae) 1a
bénh hai quan trong & hau hét cac giai doan sinh
truong cua cdy lua, tur giai doan ma — dé nhanh —
lam dong — tr6 bong dén khi laa chin. Bénh gy hai
nang trén nhiéu bo phén cua cay nhu 14, cb 1a, dbt
than, cd bong, hat,..., xay ra quanh ndm va thuong
gay. that thu nghiém trong nang sudt lua (trong
nhiéu truong hop co thé giam dén 85% nang suat),
déc biét trén cac rudng lua trong giéng nhiém hoic
khang yéu, sa day, bon thira dam hodc thiéu nudec.
Hién tai, phuong phap xir 1y chii yéu cho cac rudng
lia nhiém bénh dao 6n 1 4p dung cac loai thube
bao vé thuc vat co nguén géc héa hoc. Tuy nhién,
vé 1au dai, dic biét & mot nude dang phat trién nhu
nudc ta, cac loai hoa chit nong nghiép nay khong
mang lai higu qua kinh té ciing nhu khong dam bao
tinh an toan di voi méi truong. Do d6, xu hudng
hién tai dang dugc tap trung nghién ctru 1a san xuat
cac ché pham sinh hoc ¢ hoat tinh twrong tw nhung
than thién hon v6i mdi trudng. Ngudn nguyén liéu
duogc uu tién khao sat trong cac nghién cuu nay da
s6 1a cac loai vi sinh vat c6 kha nang tong hop
enzyme chitinase va/hoac glucanase (Herrera-
Estrella’ va Chet, 1999). Trong d6, nhiéu ching vi
khuan dat ving r& c6 kha nang kich thich sinh
truong thuc vat dong thoi so hitu kha ning sinh
chitnase c¢6 thé duwoc xem 14 giai phap sin co rét
tiém ning cho cac nghién ciru nay. Vi du, chitinase
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ngoai bao tiét boi chung Paenibacillus sp. 300 va
chung Streptomyces sp. 385 di dugc chiing minh
¢6 kha ning dbi khang nim Fusarium oxysporum f.
sp. cucumerium hay chitinase ngoai bao két hop
v6i enzyme laminarinase tiét boi Pseudomonas
stutzeri thé hién tinh d6i khang ndm F. oxysporum
(Lim et al., 1991),...

Mot s6 nghién ciru trong va ngoai nude di cho
thdy nhimng tin hiéu kha quan trong kha nang su
dung vi khuén ving ré nhu tac nhan kiém soat sinh
hoc nim bénh P. oryzae. Shyamala va Sivakumaar
(2012), Noori va Saud (2012) da st dung ching vi
khudn Pseudomonas flourescens phan lap tir dét
trdng lua va dat ving ré lta dé thr kha ning dbi
khang nim Pyricularia oryzae hiéu qua. Viéc khao
sat cac dong vi khuan phan 1ap tir ving ré lua trong
nghién ctru ndy nham chon loc thém cac ching vi
sinh vat co trién vong hudng ti san xuét cac ché
phém sinh hoc dédc tri dao on trén lta, gop phﬁn
giam di 6 nhiém moi trudong gay béi cac loai hoa
chit néng nghiép c6 hoat tinh twong tu.

2 PHUONG PHAP NGHIEN CUU

2.1 Vitli¢u

Mudi tam mau vi khuan dat ving ré laa c6 kha
ning c6 dinh dam tot cung cip boi phong thi
nghiém Cong ngh¢ gen thuc vt — B moén Cong
ngh¢ Sinh hoc Phan tu, Vién Nghién ciru & Phat
trién Cong nghé Sinh hoc (Bang 1).

Biang 1: Ham lwong NH4" (mg/L) va IAA (ug/mL) trung binh cao nhit tong hop béi cic dong vi khuin

Ham lugng IAA (ug/ml) Ngudn phan lap

dwoc chon
STT Dong vi khuin Ham lwong NH4* (mg/l)
1 CT1.21c 8,830
2 TN4 7,609
3 CT1.N2 7,030
4 TV3A4 4,293
5 VL227a 4,010
6 TV2B3 3,949
7 TN20 3,529
8 TV2B7 3,129
9 CTA3 2,557
10 CTB3 2,462
11 AM3 3,121
12 PT10 2,690
13 NT4 3,171
14 CT14 2,243
15 PT4 2,322
16 TC3 2,201
17 NT3 2,122
18 PTI9 2,122

Théi Lai, Can Tho
*  Tam Nong, Pong Thap
* Théi Lai, Can Tho

31,389 Tiéu Cin, Tra Vinh

*  Long H), Vinh Long

1,288 Tiéu Can, Tra Vinh

*  Tam Néng, Dong Thap
42,135 Tiéu Can, Tra Vinh
39,606 O Mén, Can Tho
41,388 O Moén, Can Tho
73,897 An Minh, Kién Giang
15,400 Cau K¢, Tra Vinh
19,080 Cau K¢, Tra Vinh
56,632 Chau Thanh, Tra Vinh
57,393 Cau K¢, Tra Vinh
33,281 Tra Cu, Tra Vinh
36,886 Cau K¢, Tra Vinh
26,805 Cau K¢, Tra Vinh

Ghi chu: *: chwa duoc khdo sat

Mau ndm Pyricularia oryzae dwoc cung cdp bdi B6 mén Bénh cdy, Vién Liia Pong bang séng Ciru Long
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2.2 Phwong phap nghién ciru

2.2.1  Khdo sat kha nang téng hop chitinase
cuia vi khudn

Dé khao sat kha ning tong hop chitinase, cac
dong vi khuan dugc nudi cdy trén moi truong co
chitin 12 ngudn cacbon chinh (thanh phéan trong 1
lit moi trudng gdm 6 g Na;HPO4, 3 g KHoPO4, 1 g
NH4Cl, 0,5 g NaCl, 0,05 g yeast extract, 15 g agar
va chitin huyén phu 1% (w/v), pH 7). U & 30°C
trong 5 ngay, xung quanh khuan lac cua céc dong
vi khuan sinh chitinase s& xuét hién cic vong sang
trén nén moéi truong tring duc do chitin bi phan
giai. Thi nghiém duogc lap lai 3 lan/dong vi khuan.
Céc dong vi khuan c6 kha ning téng hop chitinase
duoc chon dé thuc hién thi nghiém tiép theo. Thi
nghiém dugc thyc hién tir 25/9/2013 dén
16/10/2013.

2.2.2  Khdo sdt khd nang d@oi khang nam in
vitro ciia cdc dong vi khudn cé kha nang tong hop
chitinase

Kha nang khang ndm P. oryzae trong diéu kién
in vitro cia cac dong vi khuan c6 kha ning tong
hop chitinase dugc danh gia bang phuong phap ciy
kép: 1 dia sgi nAm c6 ban kinh khoang 1 mm duoc
ciy vao gilta dia moi truong PDA (thanh phan
trong 1 lit bao gdm 200 mL dich trich khoai tay, 20
g Dextrose va 20 g agar), u ¢ 30°C trong 4 ngay,
sau do, 4 uL dich ting sinh cua cac dong vi khuan
can kiém tra tinh d6i khang nim (mat sd 107
CFU/mL) lan lugt dugc nho vao 4 goc. Cac dia ciy
kép nay tiép tuc duoc u trong 10 ngay & 30°C. Sau
moi 5 ngdy, quan sat sy hinh thanh ving khang
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nam va tinh ti 1€ c ché sy phat trién cua nam boi
vi khuan theo cong thirc:

-r
x100
R

I:

Trong do6:

I: ti 1¢ tc ché sy phat trién ciia nam boi vi
khuén

R: ban kinh cua hé soi ndm trén moi truong
trong dia doi chiing (mm)

r: ban kinh ctua hé soi nam trong dia c6 chung
vi khuan (mm)

Trude khi thuc hién thi nghiém khao sat hoat
tinh khang nim trong méi truong ciy kép, cac
dong vi khudn duoc kiém tra kha ning sinh trudng
trén moi truong Potato Dextrose Agar nham dam
bao sy phat trién dong déu giira vi khuan va ndm P.
oryzae

3 KET QUA VA THAO LUAN
3.1 Két qua khio sat kha ning téng hop
chitinase

Khi dwoc cdy chuyén sang méi trudng Chitin
agar, sau 5 ngay u, chi c6 6/18 dong vi khuan
(chiém 33,33%) c6 kha ning tong hop enzyme
chitinase 1a AM3, CT14, NT4, PT10, TN4 va
TV2B3. Kha ning tong hop chitinase dugc biéu thi
qua vong sang phan giai chitin huyén phu hinh
thanh xung quanh khuéan lac (Hinh 1). Sau dong vi
khuan nay dugc chon dé tiép tuc khao sat kha ning
d6i khang ndm P. oryzae trong diéu kién in vitro.

Hinh 1: Vong phén giai chitin hinh thanh béi 2 dong vi khuin TN4 (A) va AM3 (B)

Hinh chup ngay 14/10/2013
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3.2 Két qua khio sit kha ning dbi khang
nam in vitro cia cac dong vi khuan cé kha nang
tong hop chitinase

Két qua kiém tra kha nang sinh trudng trén moi
truong Potato Dextrose Agar cua 6 dong vi khudn
AM3, CT14, NT4, PT10, TN4 va TV2B3 cho thiy
ca 6 dong déu co kha nang sinh trudng rat tot trén
moi trudng nay. Két qua phén tich ti 1¢ d01 khang
nidm cua 6 dong vi khudn c6 kha ning tong hop
enzyme chitinase duoc trinh bay trong Bang 2.
Theo do, cac dong vi khuan dugc khao sat déu co
kha nang uc ché sy phat trién cta hé soi ndm véi ti
1€ dao dong tir 19,32 — 49,69% sau 5 ngay chuing.
Sau 10 ngay chung, ti I¢ nay tang 1én, dao dong tur
40,74 — 64,44% vi tai thoi diém nay, ban kinh hé
soi ndm trong cac dia cdy kép hau nhu khong ting,
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tham chi giam di do khuén ty nidm ving tiép
giap v6i khuan lac vi khuan bi chét di. Tir ngay
thir 10 tro di, ti 18 tc ché ndm boi vi khuan khong
thay doi.

Trong sb 6 dong vi khudn, 2 dong CT14 va
AMS3 1a 2 dong d6i khang nam t6t nhat (Hinh 2), ti
1¢ e ché hé soi cia 2 dong nay lan luot dat 49,69
va 45,91% vao thoi diém 5 ngay sau khi chung, sau
10 ngay ti 18 nay lan lugt 1a 64,44 va 61,48%, khac
biét c6 y nghia vé mit thong ké & mirc 5% so véi 4
dong vi khuin con lai. Bén dong vi khuin NT4,
PT10, TN4, TV2B3 ciing c6 kha ning ddi khang
ndm tuong dbi tét, nhung c6 tac dong cham hon,
phai dén 10 ngay sau khi ching vao méi trudng
ciy kép thi ti 16 rc ché ndm mai dat trén 40%.

Bang 2: T 1é e ché ndm (%) ciia cic dong vi khuén c6 khi niing tong hgp enzyme chitinase

\ . 2 R-r (mm) Ty 1€ trc ché nam (%)

STT Dong vi khuan Ngay 5 Ngay 10 Ngay S Ngay 10
1 CT14 15,83 29 49,692 64,442
2 AM3 14,67 27,67 45912 61,48*
3 NT4 9,83 23,67 30,77° 52,59°
4 PT10 9,17 22,33 28,60P 49,630
5 TN4 6,17 18,33 19,33¢ 40,744
6 TV2B3 6,17 20,33 19,32¢ 45,19

F —ratio 27,91 16,99
P — value 0,0000 0,0000
CV (%) 13,14 7,40

Cdc gid tri trong cing mot cft cing mau tie (a, b, ¢, d, e...) khdc biét khéng cé y nghia théng ké (p>0,05)

Két qua thi nghiém cho thdy cac dong vi khuan
song trong dat vung ré laa khong nhitng c6 kha
nang kich thich sinh trudng thuc vat tét ma con co
kha ning ddi khang ndm gy bénh dao 6n rat tiém
ning. Kha nang dbi khang hiéu qua nim P. oryzae

ctia cac dong vi khuan phén lap tir dat ving ré lua
ciing dugc khing dinh trong cic nghién clru cua
Noori va Saud (2012) va Bang Thi Thuy Véan
(2013).

Hinh 2: Thir nghiém d6i khang nim P. oryzae clia mt sé dong vi khuin
Hinh chup ngay 7/11/2013
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Bén canh kha ning d6i khang ndm, AM3 va
CT14 con 1a 2 dong vi khudn co kha niang cb dinh
dam, tong hop IAA (trong méi trudng c¢6 bd sung
tryptophan) (Nguyén Tran Minh Birc, 2013) rit tbt.
Tir d6, c6 thé thiy day 1a 2 dong vi khuin tiém
ning c6 thé ung dung trong nghién ciru san xuat
ché phém sinh hoc vira hd trg kich thich sinh
truong nhung ciing vira gop phan phong trir bénh
dao 6n trén laa.

4 KET LUAN VA PE XUAT
4.1 Kétluan

C6 6/18 dong vi khuan thé hién kha nang tong
hop enzyme chitinase va doi khang nam P. oryzae
trong diéu kién in vitro bao gdm: CT14, AM3,
TV2B3, PT10, NT4 va TN4. Hai dong vi khuin
CT14 va AM3 la 2 dong c6 kha ning dbi khang
ndm manh nhét.

4.2 D@ xuit

Kiém tra kha nang phong trir bénh dao 6n lua
ctia 2 dong vi khuan CT14 va AM3 trong céac thi
nghiém trong nha luéi va ngoai déng nham khao
sat kha ning ung dung 2 dong vi khuan nay dudi
dang ché pham vi sinh.

LOI CAM TA

Tac gia xin chan thanh giri 161 cam on dén tap
thé can bo phong thi nghiém Vi sinh vat da hd trg
va tao diéu kién tot nhat cho chung t6i thuc hién
nghién ctru nay.
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