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ABSTRACT

Free-living bacteria colonizing the rhizosphere soil zone of rice possess
many good capacities that should be exploited to support a sustainable
agriculture. In particular, nitrogen-fixing and Indole-3-acetic acid
(IAA) biosynthesis abilities are two features which have received the
most interest in researches. In this research, 56 bacteria strains have
been isolated from rhizosphere soil samples of 4 different rice varieties
collected in Can Tho and Tra Vinh and screened for nitrogen-fixing
ability. From which, 15 isolates with high nitrogen fixation capacity
have been chosen to continue examining the ability to synthesize 1AA.
Five bacterial isolates TV2C1, TV3A4, TV2B7, CTA3 and CTB3
perform both nitrogen fixation and 1AA synthesis ability at high levels.
The amount of synthesized IAA ranges from 28.6293 ug/ml (TV2C1) to
42.13519/ml (TV2B7).

TOM TAT

Cac loai vi khudn song tir do trong ving ddt ré lia s¢ hitu nhiéu ddic
tinh tot can dwoc khai thac @é phuc vu cho nen nong nghiép than thi¢n
hon véi méi truong. Trong dé, kha nang cé dinh dam va sinh tong hop
Indole acetic acid (IAA) la 2 ddc tinh dwoc quan tam nghién ciru nhiéu
hon ca. Trong nghién ciru ndy, tir mau dat vimg ré liia ciia 4 gzong lia
khdc nhau thu tai 2 tinh Can Tho va Tra Vinh, ¢6 56 dong vi khuan da
dwoc phdn ldp va khao sat kha nang c6 dinh dam. Tw két qua thu duoc,
15 dong co kha nang c6 dinh dam cao dwoc chon aé tié’p tuc khao sat
kha néing tong hop IAA. Nam dong vi khuan TV2C1, TV3A4, TV2B7,
CTA3 va CTB3 vira co kha nang c6 dinh dam o muc kha cao, vira co
kha néng tong hop IAA tot. Luong IAA tong hop dwoc cia 5 dong vi
khudn ndy bién dong tir 28,6293 ug/ml (TV2C1) dén 42,1351 ugiml
(TV2B7).

1 PAT VAN PE

Lta gao dugc xem la loai cay luong thuc
quan trong khong chi & Viét Nam ma con &
nhiéu qudc gia Chau A khac nhu: Trung Qudc,
Hién tai, san luong

Thai Lan, Campuchia, ...

laa trén toan thé gidi noi chung van tiép tuc
tang bat chip cac thay ddi bat 6n dinh cua diéu
kién khi hau. Theo t6 chirc Luong Néng thé
gioi, san luong laa thé giodi tinh dén thang 2
nim 2012 dat 722 triéu tan (twong dwong
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481,2 trigu tan gao), ting 3% so vé&i 700 triéu
tan vao nim 2010 (Cuyc xuc tién thuong mai,
2011). Cac nguyén nhan chinh lam tang san
lugng laa bao gdm viéc md rong dién tich
canh tac khi gia laa ting, san Xuat ting vu va
sy day manh tng dung khoa hoc k§ thuat vao
san Xuét noéng nghiép. Tuy nhién, san luong
laa tang lai ddn dén mdi quan ngai vé moi
truong do su gia tang lugng phan bon (chu yéu
la phan dam de bu dap lai mot phan lwong dam
trong dat bi mat di hang nam) va cac loai nong
dugc duoc str dung dé kich thich sy phat trién
cdy laa, phong trtr, quan 1y bénh hai, dac biét &
cic nudc dang phat trién, gdy anh huong
nghiém trong dén chat lugng moi truong va hé
sinh thai néng nghi¢p. Hién tai, dé gop phan
giai quyét van d& moi truong bi gay ra boi su
lam dung phan hoa hoc, cac dong vi khuan co
kha nang c6 dinh dam ciing nhu tong hop chat
kich thich sinh truéng dién hinh nhu IAA dang
duogc nghién ctu ttng dung vao cac loai phan
bon vi sinh ngay cang nhiéu. Uu thé cua céac
loai phan bon vi sinh nay la khéng giy 6
nhiém moi truong, phuc hoi dam trong dét
thong qua qua trinh co dinh dam sinh hoc, giup
tiét kiém chi phi nhung van d¢am bao ning suat
va chat lugng nong san.

Vi khuan séng tu do trong ving ré lha rat
da dang va phong pht vé chang loai, nhiéu loai
trong s6 chung co kha niang cb dinh dam va
tong hop IAA rit tot. Pay la nguon nguyén
ligu tiém nang lon cho VIeC san xuat phan sinh
hoc tir ngudn vi khuan sin c6 nay. Tir sau khi
nghién cuu cda Gillis va cdng su (1995) phat
hién loai Burkholderia vietnamiensis c6 kha
ning c¢d dinh dam phan 13p tir ving ré lua tai
Binh Thanh, Viét Nam, cac nghién ctru vé vi
khuan dit viung ré lta trong nudc dd phat
trién kha manh. Thém nhiéu chung vi khuan
vung r& chu yéu thudc cac chi Pseudomonas,
Burkholderia va Agrococcus,... da dugc phan
lap tir cac loai dat khac nhau va duoc xac dinh
c6 kha nang cd dinh dam tbt, dat yéu cAu dé
san xuat phan bon vi sinh. Viéc nghién ctu
khao sat cac dong vi khuan phan 1ap tir ving ré
laa trong nghién ctru ndy nham chon loc thém
cac chung vi sinh vat c6 trién vong huéng toi
san xuét cac ché pham sinh hoc cho cay laa.
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2 POI TUQNG VA MUC TIEU NGHIEN

Ccuu

Muc tiéu cua nghién ciru la phén lép va
tuyén chon cac dong vi khuan c6 kha nang Co
dinh dam va sinh tong hop IAA tir ving dat ré
lta, hudng t6i cac nghién ctu vé sy tac dong
Cla cac dong vi khuan nay 1én sy sinh truong
va phat trlen cay lta ciing nhu chon loc cac
dong c6 tiém nang ung dung vao san xuat ché
pham vi sinh.

3 PHUONG PHAP NGHIEN CUU

Mau dat ving ré lta duoc thu tir cac rudng
laa trong 4 gidng lta khic nhau (OM5451,
IR504 04, OM4900, OM3536), tai Tra Vinh va
Céan Tho. Mau dat duoc lay tir 3 dia diém khac
nhau trén ciing 1 rudng bang cach thu lay phan
d4t ndm trén bé mat ré lta khi nhd. Cac mau
dat dugc ghi nhan pH va gidng laa canh tac tai
ruong, trir mat va mang vé phong thi nghiém.
Thao tac phan lap dugc thuc hién bang ky
thuat pha lodng (serial dilution) va trai mau
trén moi truong Burk’s khong bd sung dam.
Céc chung vi khuan tir dat vang ré thu & Tra
Vinh dwoc ky hiéu lan luot 1a TVI1, TV2 va
TV3, mau vi khuan tir dat vang ré thu ¢ Can
Tho duoc ky hiéu 1a CT. Cac dong vi khuan
sau khi phén lap rong dugc nudi trong mdi
truong Burk’s khong dam long trén may lac dé
xéc dinh kha niang c¢b dinh dam va méi truong
Burk’s khong dam c6 bd sung L- -Tryptophan
(100 mg/l) dé khao sat kha nang tong hop
IAA. Trong ca 2 truong hop, cac ong nghiém
nudi vi khudn dwoc nuéi trong dleu kién
t6i, thi nghiém duoc lap lai 3 1an cho mdi dong
vi khuan,

3.1 Pinh lwgng dam bang phwong phap
Indophenol blue (Page et al., 1982)

Phuong phéap Indophenol blue cho phép xac
dinh ham lugng NH," tir 0,2 dén 12,5 ppm nho
phan ung gitta NH; vai phenol va Natri
hypoclorite véi sy xuc tac cua nitroprusside
tao thanh hop chat Indolphenol c6 mau xanh &
diéu kién pH kiém, ham luong NH," cang cao
thi mau xanh cang dam. Luong dam do vi
khuan cé dinh dugc xéac dinh vao ngay thi 2,
4, 6 sau khi chung. Hut can than 0,5 ml phan
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dich trong sau khi ly tdim dich nudi vi khuan
cho vao cac 6ng nghiém da chwa sin 2 ml
nuée cat khir tring cong véi 0,5 ml EDTA.
Thém 1 ml dung dich Phenol nitroprusside va
2 ml dung dich Sodium hypocloride vao mdi
dng, tron déu dung dich bing may Vortex. Dé
6n dinh ¢ nhiét d6 phong khoang 30 phut. Sau
d6 tién hanh do OD & budc séong 636 nm
(OD636nm) Két qua do OD cua céc dong vi
khuan duogc thay vao phuong trinh do thi
duong chuan, tir d6 suy ra duoc ham luong
ammonium sinh ra trong dung dich.

3.2 Pinh lwong IAA bang phwong phap
Salkowski (Glickmann va Dessaux,
1995)

Luong IAA sinh ra dugc xac dinh vao
thoi diém ngay 2, 4, 6 va 8 sau khi ching vi
khuan. Hut can than 1 ml phan dich trong sau
khi ly tam lanh (4°C) dich nuéi vi khuan cho

Hinh 1: Puong chuin NH," tir 0 dén
2,5mg/l

)

Sau 2 ngay chung vi khuan, ham luong
ammonium sinh ra cua da s cac dong vi
khuan con thap, hoat dong cé dinh dam ting
1én va dat ham lugng cao nhit vao ngay thu 4
sau khi chung, dén ngay tha 6 sau khi chuang,
ham lwong ammonium giam di. M6t s6 it dong
vi khuin lai c6 hoat dong c6 dinh dam rét
cham, phai dén ngay 6 ham lugng ammonium
mai tang 1én nhung lai dat ham lugng rat thap.
Dwa trén duong chuan dugc xay _dung
y=0,1581x-0,0009 (Hinh 1), hi¢u qua CO dinh
dam cua 15 dong vi khuan c6 ’kha nang ¢b dinh
dam cao nhit sau khi nudi cdy 2, 4 va 6 ngay

.',-"'
v
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vao cac 6ng nghiém chta san 2 ml thube thu
Salkowski R2 (H,SO4 10,8M va FeCly), tron
déu bang may vortex. U hdn hop trén trong t6i
10-15 phut dé phan (ng xay ra hoan toan. Tién
hanh do OD & budc séng 530 nm (OD530nm)
Két qua do OD cuia cac dong vi khuan dugc
thay vao phwong trinh do thi duong chuan
IAA, tir d6 suy ra dugc ham luong IAA sinh ra
trong dung dich. Ham lugng IAA cang cao thi
mau hdng sinh ra do phan ung cua IAA Vi
thudc thir cang dam.

4 KET QUA VA THAO LUAN
4.1 Két qua dinh lwong Pam

Két qua cho thdy 56 dong vi khuan phan
lap duoc déu c6 kha niang c6 dinh dam, hiéu
qua cb dinh dam bién dong kha nhidu gitra cac
dong vi khuén va giira 6 ngay nudi khac nhau.
DPuong chuan dam co gia trj tir 0 dén 2,5 mg/l
(Hinh 1).

v=01581x- 00000
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Ham luomg NH,* (mg/l)

dugc trinh bay ¢ Bang 1, két qua dugc phan
tich thong ké bang phan mém SPSS 20.

Nhu vay, dong TV2C2 c6 kha ning cb dinh
dam cao nhat & ngay thir 4 (dat 4,6720 mg/l),
khac biét c6 y nghia so vdi cac dong con lai
& muc 5% qua kiém dinh. Khi so sanh voi
két qua c6 dinh dam cua dong OM4al la
2,0640 mg/l (Duong Thi Kim Loan, 2009) thi
két qua nay kha quan hon. Tuy nhién, két qua
cuia nghién ctru nay lai thdp hon so véi béo cdo
cua Ngbé Thanh Phong va cong sy (2011), dat
13,56 mg/I.
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O ngay thd 4 sau chang, ham luong
ammonium duogc tdng hop ting dang ké so véi
ngay 2 va co sy khac biét kha ro gitra cac dong
vi khuan. Dén ngay tht 6 sau chung, hiéu qua
c6 dinh dam c6 khuynh hudng giam ro rét,
ham luwgng ammonium trong dich nudi vi
khuan rat thap. Diéu nay c6 thé 1a so lugng
dinh dudng c6 trong moi treong giam di trong
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qua trinh sinh truéng cua vi khuan hoic do
hoat tinh ctia enzyme xuc tac qua trinh c¢6 dinh
dam bi trc ché bai ham lugng ammonium cao.
Chinh vi vay, ngay thir 4 sau khi ching duoc
chon 1a thoi diém tét nhat dé so sanh hiéu qua
c¢b dinh dam giita cac dong vi khuan ciing nhu
1a can ctr dé tuyén chon 15 dong vi khuéan cho
thi nghiém khao sat kha ning tong hop 1AA.

Bang 1: Ham lwgng NH,* (mg/1) ciia 15 dong vi khuin ¢6 kha ning ¢6 dinh dam cao nhét

Ham lwong NH," (mg/l)

STT

Dong vi khuin

Ngay 2 Ngay 4 Ngay 6

1 TV2C2 0,1539%" 4,6720° 0,1257%%®

2 TV1A4 0,3025% 4,1762" 0,0227*

3 TV3A4 0,0888f 4,1380° 0,0707'

4 TV2B3 0,1348° 3,7948" 0,0227¢

5 TV3B4a 0,1214° 3,7948° 0,0662'

6 TV2B7 0,3607? 2,9748° 0,1234%f

7 TV2Ala 0,1808%" 2,8413% 0,0776"

8 TV3C1 0,1960°*" 2,6125°* 0,0776"

9 TV3C4 0,9267° 2,4981% 0,0730'
10 TV2C1 0,1310%f 2,4600% 0,1051%fe"
11 CTA3 0,1214° 2,4027% 0,0616'
12 CTB5a 0,19220%f 2,3837% 0,06869"
13 CTC4 0,1233%%f 2,3646% 0,1165%
14 CTB3 0,1597°%f 2,3074° 0,0227%
15 CTA4 0,2631" 2,2883° 0,2035°
%CV 33,2 15,2 12,4
F 6,141 51,335 80,145
Sig. (P-value) 0,000 0,000 0,000

Cdc gid tri trong ciing mot ot ciing mau tie (a, b, ¢, d, e...) khdc biét khéng co y nghia thong ké (p>0,05)

4.2 Két qua dinh Irgng 1AA

Két qua khao sat kha ning tong hop
IAA trong mdi truong cb6 bd sung
L-Tryptophan (100mg/l) cua 15 dong vi khuan
¢6 kha niang cb dinh dam cao nhat cho thay ca
15 dong vi khuan nay déu c6 kha ning tong
hop IAA (Bang 2). Trong s6 d6, 4 dong vi
khuan TV3C4, CTC4, CTA4, TV2B3 va dong
TV2C2 dat ham luong IAA cao nhat lan luot
chi sau 2 va 4 ngay nu6i. Tuy nhién, trir dong
TV3C4 va CTC4 c¢6 ham lugng [TAA kha cao
va twong ddi 6n dinh trong cac ngay con lai
cua thi nghiém, 3 dong con lai lai ¢6 ham
lugng 1AA sinh ra rat thap (dusi 8 pg/ml).
Mudi dong vi khuén con lai dwgc chia thanh 2
nhém: nhém thir nhat bao gém cac dong vi
khuan c6 ham luong IAA tao thanh cao nhat
vao ngay thir 6 sau khi chiung bao gébm dong
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CTA3, TV3B4a, TV3A4, TV2Ala va TV2B7
trong khi nhom thir hai 1a tap hop cac dong vi
khuan dat ham luong IAA cao nhat sau 8
ngay nudi (CTB3, CTB5a, TV2C1, TV3C1 va
TV1A1). Buong chuan IAA duoc sir dung co
ham luong tir 0 dén 80 pg/ml (Hinh 2), ket
qua dugc phan tich thong ké bang phan mém
SPSS 20.

Trong s6 8 dong vi khuan c6 kha ning tong
hop IAA cao nhat vao ngay tha 6 sau khi
chung, dong TV2B7 c¢6 ham lugng IAA cao
nhat, dat 42,14 png/ml, dang sau d6 1a cac dong
CTA3, TV3B4a va TV3A4 véi ham luong
IAA lan luot 1a 39,61 ug/ml, 33,60 pg/ml va
31,39 pg/ml. Trong nhém vi khuén téng hop
ham luong IAA cao nhét sau 8 ngay nudi cay,
dong CTB3 c¢6 kha ning tong hop IAA tot
nhat, dat 41,38ug/ml, ham luong IAA cua
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dong vi khuan nay tai thoi diém 2, 4 va 6 ngay
sau khi ching ciing rat cao, lan luot dat
24,96 pg/ml, 31,91 pg/ml va 39,26 ug/ml.
Ngoai CTB3, dong CTB5a cling 1a dong vi
khuan c6 kha ning tong hop IAA rat tét vao
ngay thar 8 sau khi chang (37,16 pg/ml). Biéu

1.2
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2

Hinh 2: Puong chuin TAA tir 0
dén 80 pug/ml
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dang luu ¥ 1a 3 dong vi khuan CTB3, TV2C1
va TV1A4 déu c6 ham luong TAA ting lién tuc
trong khoang thoi gian khao sat cua thi
nghiém, cho thay kha ning tong hop IAA cua
céc dong nay can duoc khao sat trong thoi gian
thi nghiém dai hon.

v=00116x+ 00549

R==0.9801 e
‘?-—*"';-
-
&
a0 100

Ham lwong TAA (pg/ml)

Bang 2: Ham lwong IAA (ug/ml) ciia 15 dong vi khuin ¢6 kha ning ¢6 dinh dam cao nhét

Ham lwong 1AA (ng/ml)

STT Dong vi khuan Neay 2 Neay 4 Neay 6 Neay 8

1 TV2B7 31,06° 26,75° 42,147 25,64

2 CTA3 17,53° 19,10% 39,61% 31,13

3 CTB3 24,96° 31,917 39,26% 41,38°

4 TV3B4a 6,46° 16,20% 33,60% 19,34%

5 TV3A4 20,10¢ 20,70° 31,39%¢ 26,45%

6 CTB5a 18,75% 17,75% 21,30% 37,16°

7 TV2C1 13,12 18,87% 28,63 30,02

8 TV2Ala 13,01° 16,82% 22,77% 9,76™

9 TV3C4 24,62° 15,33¢ 22,22% 19,52%

10 CTC4 20,92° 17,41% 19,03% 13,88

11 TV3C1 18,58% 17,62% 17,97% 22,39%%

12 TV1A4 2,11" 3,26° 9,92¢f 22,49%%

13 CTA4 7,169 4,85° 5,81f 5,18%"

14 TV2C2 5,509 5,61° 3,74 2,93%"

15 TV2B3 5,50° 1,20° 0,44 0,00"

%CV 6,6 17,2 26,5 23,7
F 246,765 30,818 15,074 19,219
Sig. (P-value) 0,000 0,000 0,000 0,000

Cic gid tri trong ciing mgt ot ciing mau ty (a, b, ¢, d, e...) khdc biét khéng c6 ¥ nghia théng ké (p>0,05)

Tur két qua thi nghiém co thé két luan 6
dong vi khudn c6 kha ning tong hop IAA cao
khéac biét vai cac dong vi khuén khac xét ca tai
thoi diém ngay 6 va 8 sau khi ching la:
TV2B7, CTA3, CTB3, TV3B4a, CTB5a va
TV3A4. Bén canh kha ning tong hop 1AA voi
ham lugng cao, dong TV3A4 va TV3B4a con
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13 hai dong vi khuan c6 kha ning cb dinh dam
t6t (TV3A4 co6 ham lugng ammonium tong
hop vao ngay 4 sau chung ding tha 3 trong sb
15 dong vi khuan da khao sat kha nang cb dinh
dam, dat 4,1380 mg/l, TV3B4a dung thu 5 vai
3,7948 mgll).
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Két qua khao sat kha nang téng hop IAA
ctia cac dong vi khuan phén 1ap duoc tir ving
dét r& laa sir dung trong nghién ctru phu hop
véi nghién cau cua Manivannan et al. (2012)
va Shailesh et al. (2011), ca 2 nghién ctru nay
déu cho thay cac dong vi khuén ¢ nguon phan
lap tuong tu déu biéu hién kha ning tong hop
IAA tét khi nudi trong méi truong cd bd sung
L-Tryptophan. Ngoai ra, khi so sanh vai lugng
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IAA cao nhét tong hop boi dong vi khuan noi
sinh N7 phan 1ap tir cady khom tai tinh Hau
Giang (Cao Ngoc Diép va Phan Thi Nha,
2011) 1a 1,03 pg/ml va béi chang BK-5 thudc
chi Azotobacter phan 1ap tir dat canh tic tai
Pa Ning (Nguyén Kim Anh et al., 2008) 1a
4,313 pg/ml thi két qua thu dugc trong nghién
ctru nay t6t hon han.

Hinh 3: Pudng chuin TAA (0 dén 80 pg/ml) va phan dmg mau ciia mét sé dong vi khuan véi thudc thir
Salkowski vao thoi diém ngay thi 6 sau khi ching, trong d6, dong TV2B7 l1a dong c¢6 ham luwgng IAA
dwoc tong hep cao nhat (42,1350 pg/ml)

5 KET LUAN VA PE XUAT
5.1 Kétluan

Pa s6 cac dong vi khuan ving ré phan 1ap
duoc déu co kha nang ¢b dinh dam va tat ca
cac dong vi khudn duoc chon khao sat kha
ning tong hop IAA déu c6 kha ning téng hop
IAA. Ham lugng ammonium duoc ¢é dinh cao
nhét vao ngay thir 4 sau khi ching trong khi
ham luong IAA lai dat gia tri cao nhat vao
ngay thir 6 hoic 8 ddi véi da sb cac dong vi
khuan. Trong cac dong vi khuin di khao sat,
dong vi khuan tong hop ammonium tét nhit 1a
dong TV2C2, dat 4,6720 mg/l, tiép theo 1a 4
dong vi khuan TV1A4 (4,1762 mg/l), TV3A4
(4,1380 mg/l), TV2B3 (3,7948 mg/l) va
TV3B4a (3,7498 mg/l). Hai dong vi khuan
tong hop IAA cao dang chi y 1a dong TV2B7
v6i ham luong IAA cao nhit vao ngay thi 6
sau chung (dat 42,14 pg/ml) va dong CTB3
v6i ham luong IAA cao nhit vao ngay thi 8
sau khi chung (dat 41,38 pg/ml).
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5.2 Dé xuit

Tién hanh khao sat mot sb ddc tinh khac
dic trung cho vi khudn ving r& cho cac dong
vi khuin d3 dugc khao sat. Tién hanh dinh
danh cac dong c6 biéu hién ndi troi va déng
gia hiéu qua ung dung bang thi nghiém tai
nha ludi.

LOI CAM TA

Tac gia xin chan thanh giri 10i cdm on dén
tap thé can bo phong thi nghiém Vi sinh vat da
hd tro va tao didu kién tét nhét cho ching toi
thyc hién nghién ctru nay. Xin cam on cac tac
gia ctua cac cong trinh duoc s dung nhu tai
liéu tham khao trong nghién ctru.
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