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ABSTRACT

Using bio-fertilizers has recently been noticeable due to their effects on
promoting productivity, improving the quality of agricultural products as
well as their environmental friendliness. In this study, all of 116 strains of
salt tolerant bacteria were isolated in Burk medium added 10%o of salt.
They were capable of synthesizing ammonium (NH]) and indole acetic
acid (IAA4). Among them, PL2 and PL9 were able to fix nitrogen (3,73
ug/mL and 2,71 ug/mL) and synthesize IAA (45,31 ug/mL and 46,46
ug/ml) relatively. Based on the 16S rDNA identification, PL2 and PL9

were recognized to be Bacillus megaterium and Bukholderia
cenocepacia, respectively.
TOM TAT

Viéc sir dung phdan bon vi sinh dang dwoc quan tam vi phan bon vi sinh
khéng nhitng gitip ndng cao ndng sudt, cdi thién chdt hrong néng san ma
con than thién voi moi truong, ddac biét la trong diéu kién han man.
Trong nghién cieu nay, 116 dong vi khudn chiu man dwoc phdn ldp trén
méi truong Burk ¢é bo sung muoi 10%o. Tat cd 116 dong vi khudn déu cé
kha néng tong hop ammonium (NHJ) va tong hop indole acetic acid
(I44). Trong do, 2 dong PL2 va PL9 vira c6 kha nang 6 dinh dam vira
6 kha nang tong hop IAA cao: PL2 tong hop NH; dat 3,73 ug/mL, 144
dat 45,31 ug/mL; dong PL9 tong hop NH dat 2,71 ug/mL, IAA dat
46,46 pug/mL. Hai dong vi khudn dwoc nhdn dién bang phwong phdp so
sdnh trinh tw viing gen 16S rDNA, két qua dong PL2 dwoc xdc dinh twong
dong dong Bacillus megaterium va dong PL9 dwoc xdc dinh twong dong
dong Bukholderia cenocepacia.

Trich dan: Nguyén Anh Huy va Nguyén Hiru Hiép, 2018. Phan lap va nhan dién cac dong vi khuén chiu man
¢6 kha ning c6 dinh dam va tong hop IAA tir dat san xuét laa - tom ¢ Bac Liéu, Séc Tring va
Kién Giang. Tap chi Khoa hoc Truong Pai hoc Can Tho. 54(1B): 7-12.

1 GIOI THIEU

Trong diéu kién bién d6i khi hau va su néng 1én
toan céu thi xAm nhap man 13 mot trong nhimg van
deé cap thiét cia nganh nong nghiép vi no tic dong
tryc tiép dén niang sudt va chat luong nong san.

Trong khi d4t nong nghiép ngay cang bi thu hep do
nhiém min thi nguoc lai dan so thé gioi ngay cang
tang, theo du bao san xuit luong thyuc trén toan thé
phai cin ting t6i 38% vao nam 2025 va lén dén
57% vao nam 2050 (Abrol, 2004). Vi khuan ving
1& kich thich sinh truéng va phat trién & thuc vat co
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vai trd quan trong trong ndéng nghiép ca vé sd
luong, chét lugng va tinh than thién v&i moi
truong. Vé sb lwong, phan dam sinh hoc dwoc c¢b
dinh boi vi khuan chiém t6i 70% tong lwong dam
trén toan trai dat (Peter et al., 2002). V& chét
luong, dam sinh hoc khong gay hién tugng du dam
0 cay trong, ngan ngura tich lily nitrate, giam 6
nhiém nguon nuaéce (Yang et al., 2008). Ngoai ra, vi
khuan vung 1& con ¢o tac dung giup ting su hip thu
dudng chat tir dét, didu nay c6 ¥ nghia cuc ky quan
trong d6i v6i thuc vat trong diéu kién nhidém man
boi vi dat nhiém man 1a tré ngai hang dau trong
viéc hip thu dinh dudng cta thuc vat. Vi thé, viéc
phan 1ap cac dong vi khudn ban dia chiu man co
kha nang cb dinh dam va tong hop idole acetic
acid c6 tac dung kich thich sinh truong va phat
trién & cdy la ¢6 vai trd quan trong trong san xuat
néng nghiép trong diéu kién xAm nhap man.

2 PHUONG PHAP NGHIEN CUU
2.1 Phuong tién

Vat liéu: Mau dat duge thu trén nén dit san
xuat lha theo mo6 hinh lba — tdm & Bac Liéu, Soc
Trang va Kién Giang.

Hoa chat: Moi truong Burk khong dam
(Park et al., 2005), hoa chat dinh luong
ammonium(Phenol-CsHsOH, KCIl, Nitroprusside-
Na,Fe(CN)sNO(2H,0),  (NH4),S0s4,  NaOH,
NaClO), hoa chat dinh lugng TAA (FeCls, H,SOq,
KH,PO,, KoHPO,4, IAA chudn), con, nuédc khir
khoang...

2.2 Phuong phap
2.2.1 Phan lgp cic ching vi khudn

Phan lap vi khuan tir mau dat: Can 10 g dit vao
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binh tam giac, cho thém 90 mL dung dich nudc
mubi sinh Iy (NaCl 9%o); ding diia thuy tinh khudy
déu, sau d6 dat 1én may lic ngang & 150 vong/phit,
trong 1 gid, dé yén khoang 30 phut, rdi tién hanh
pha lodng phan nudc trong bén trén & cac ty 18 10°,
10, 102, 107; hit 50 pL mau & cac ndng dd pha
lodng nho 1én dia thach chira m6i truong phéan 1ap
c6 bd sung mudi 10%. va chat khang nam
Cycloheximide 50 mg/L (mdi nong do trai 4 dia),
dung vién bi thuy tinh v trang trai déu miu lén
mat moi truong, roi u trong ti G ¢ nhiét do 30°C, tur
4-7 ngay khi khuan lac Xudt hién, chon cac khuén
lac rdi va khac nhau vé& mau séc, hinh dang va kich
thudc, cdy chuyén nhiéu 1an (3 — 5 1an) trén moi
truong Burk khong dam (Park et al., 2005), bd
sung mudi 10%o vdi ty 16 7NaCl:3CaCl, (Predeepa
and Ravindran, 2010) dé tach rong vi khuan. Quan
sat hinh dang, kha ning chuyén dong va nhudm
Gram c4c dong vi khuan da phan lap.
2.2.2 Xac dinh kha nang c6 dinh dam cua vi

khudn bang phwong phdp Indolephenol blue (Page
etal., 1982)

Nhan nuéi cac dong vi khuén trong méi trudng
Burk 16ng khong dam, trén may lic 60 vong/pht,
& nhiét do phong, 48 gio, thi nghiém 1ap lai 3 lan.
Xac dinh nong d6 NH; nho phan tng giira phenol
va NH} tao thanh Indophenol c¢6 mau xanh, véi sy
xUc tac ctia sodium nitroprusside, trong mdi trudng
kiém. Pinh luvgng ammoium (NH}) do vi khuan
tao ra trong cac ngay 2, 4, 6 sau khi chung. Hut 1
mL dich vi khuan da ly tim va thém 4 mL H,O; 5
mL hypocloride buffer, 5 mL thudc thir phenol
nitroprusside. Tién hanh do d6 hap thu mau (OD) &
bude song 636 nm, thé gia tri ODg36nm Va0 phuong
trinh duong chuan, suy ra ndng d6 NH; (Hinh 1).

y=0,183x + 0,0162
R?=0,9959

Hinh 1: Puong chuin do NH tir 0 dén 5 ng/mL
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2.2.3 Xac dinh kha nang t6ng hop IAA cia vi
khuan bang phwong phap Salkowski (Glickmann
and Dessaux, 1995)

Huat 1 mL ph?}n dich trong vi khuan sau khi ly
tam cho vao cac 6ng Durham. Cho 2 mL thudc thur
Salkowski R2 vao cac ong Durham trén. U hon
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hop trén trong tdi 10 phiit & phan tmg xay ra hoan
toan sau d6 tién hanh do d6 hip thu quang phd
(OD) & budc séng 530 nm. Két qua do ODs3omm
dugc thay vao phuong trinh d6 thi dwdng chuén, tir
d6 suy ra duoc nong do IAA do cac dong vi khuén
tao ra (Hinh 2).
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Hinh 2: Puong chuin IAA tir 0 dén 80 pg/mL

2.2.4 Gidi trinh tw ADN dé xdc dinh lodi

Nhan dién cac dong vi khuan chiu man c6 kha
ning c¢b dinh dam va tong hop TAA véi ham luong
cao bang phuong phap giai trinh tu ving gen 16S
rDNA. Sir dung cip moi tong 27F va 1495R co
trinh tu 27F: 5° GAGAGTTTGATCCTGGCTCAG
3’; 1495R: 5> CTACGGCTACCTTGTTACGA 3’
(Welsburg et al, 1991), dé thyc hién phan tng
PCR, gidi trinh tu san phiam PCR, so sanh tuong
quan di truyen v6i cac dong vi khuén trén co so dit
liéu NCBI bang chwong trinh BLASTN. Cay pha
hé dugc xay dung bang phan mém Mega 6.06.

2.2.5 Phwong phdp thong ké

Dung phin mém Microsoft Office Excel 2010

dé nhép §6 li§u, v& db thi, dung du’c‘mg chl}én va sf;
dung phan mém SAS phién ban 9.1 d€ thong ké so
liéu.

3 KET QUA VA THAO LUAN

3.1 Phan lap cac chiing vi khuén

Tir 24 mau dat ving ré lta nhidm min ¢ Bac
Liéu, Soc Trang va Kién Giang da phan lap duoc
116 dong vi khudn chiu man & nong d6 mudi 10%e.
Céc dong vi khuan dugc nudi trén moi truong Burk
khong dam c6 bé sung mudi vai nbng dd 10%o, sau
2 - 4 ngay, quan sat va mo ta khuan lac va dic
diém té bao vi khuan.

Hinh 3: Khuin lac ciia vi khuén trén méi truong Burk khong dam bd sung mudi 10%.
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Dic diém khuan lac: Dang khuén lac, hinh tron
77/116 (66%), hinh khong déu 39/116 (34%). Mau
sdc, mau tring 103/116 (89%), mau vang 13/116
(11,2%). Bia nguyén chiém da s6 véi 93/116
(80%), dang bia ring cua c6 23/116 (20%). D6 ndi,
dang mé chiém da sb 93/116 (79%), dang lai
19/116 (16%), dang cu chong 5/116 (5%).

Dic diém té bao vi khuan: Hinh dang, que ngan
chiém 69/116 (59%), que dai 25/116 (22%), song
cau khuan 22/116 (19%), hinh cau 7/116 (6%).Vi
khuan c6 khi niang chuyén dong 79/116 (68%),
khong chuyén dong 37/1 16 (32%). Vi khuan Gram
duong va Gram am c6 sb lugng xap xi bang nhau,
Gram am 59/116 (51%), Gram duong 57/116
(49%).

3.2 Kha niing tong hop NH} ciia vi khuin

Tat ca 116 dong vi khuan chiu min déu c6 kha
ning tong hop ammonium (NH}). Tuyén chon
dugc 7 dong c6 kha nang ¢d dinh dam cao dat tir
1,45 — 4,37 ug/mL. Dong NH9 va NH10 ¢6 dinh
dam cao nhat & ngay 4 dat 4,37 pg/mLva 4,34
pg/mL.

Bang 1: Kha ning ¢b dinh dam ciia mot s6 dong
vi khuan phan 1ap dwoc

Ham lwong NH; (ug/mL)

Vikhuan Ngay 2 Ngay 4 Ngay 6
PL1 2,00¢ 3,27¢ 1,74*
PL2 2,034 3,730 1,37¢
PL9 2,71¢° 1,51¢ 1,784
PL10 3,79° 1,52¢ 0,88¢
NH9 1,924 4,37 1,58°
NH10 3,792 4,34° 1,41¢
TS4 1,45¢ 2,01¢ 0,92¢
Trung binh 2,57 2,83 1,30
CV (%) 4,88 6,35 6,38
F 144,23* 84,89*  3448*

Ghi chu: Cac gia tri trong cung mgt cot ¢d cdc chit a,
b,c... giong nhau biéu thi khdc biét khdng co y nghia
thong ké

*:khong khac biét ¢ do tin cdy 95% theo phép thir
Duncan

Két qua twong ty ciing dugc tim thiy & nghién
ctru cia Nguyén Thi Pha (2014) khi phan 1ap céc
dong vi khuén c6 kha ning c6 dinh dam & hé sinh
thai dat man & Pong bang song Cuu Long (4,8
pg/mL NH}).

3.3 Khi niing tong hop IAA ciia vi khuin

Mot tram muoi sdu dong vi khuén chju man c6
kha ning tong hop ammonium (NH}) dugc tién
hanh khao sat kha ning téng hop IAA. Két qua c6
22 dong vi khuén c6 hoat tinh tong hop IAA cao.
Dong PL4 va PL5 tong hop IAA cao nhat ¢ ngay 2
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va dat 53,79 pug/mLva 51,60 pg/mL. Theo Patel
and Desai (2015) khi phén 1ap vi khuan tir dét ving
ré laa & An D6 ciing ¢ kha nang tong hop TAA tir
5,79 — 43,03 pg/mL.

Bang 2: Kha ning }6ng hop TAA ciia mdt sb
dong vi khuan phan lap dwogc

. 2 Ham lwgng IAA (ug/mL)
Vikhuin  To00v2 Neayd4  Ngay 6
PL4 53,79* 21,79* 24,33¢e
PL5 51,602 29,174 32,82¢d
PL9 46,46° 32,83¢ 35,80°
BS2 45,68 29,184 16,26’
PL2 45,31 36,76% 30,604
PL15 45,25bd 31,97° 31,914
BS6 44,94b<d 35,83° 30,514
BS4 44,70b<d 30,164 23,458
PL16 44,61° 31,77° 25,38t
PL8 44,53bcd 37,20% 36,06%
BS7 44,2(bcd 20,088 19,84ih
NH1 42,32bcde 33,18¢ 36,00°
PL1 42 2 (bedef 31,90¢ 39,492
PL3 41,675cdef 15,16 16,45
PL14 41,03%f 22,32f 35,52%
BS3 40,96%t 37,882 36,82
BS5 39,84¢f 25,43¢ 18,791
NH4 38,01F 18,53" 21,85he
NH3 33,748 22,76° 26,79¢
BS8 32,40¢ 15,541 11,01%
BS9 30,83¢ 16,14 13,00%
Trung binh 42,58 27,41 26,96
CV (%) 5,30 3,41 6,27
F 16,71%* 176,77* 75,95%

Ghi chi: Cac gid tri trong cung mgt ¢t ¢6 cdc chir a,
b,c... giong nhau biéu thi khdc biét khong co y nghia
thong ké

*:khong khac biét ¢ do tin cdy 95% theo phép thir
Duncan

3.4 Két qua dinh danh vi khuin bang k¥
thuat giai trinh tw ving gen 16S rDNA

Dua vao két qua giai trinh ty ving gen 16S
tDNA va so sanh tuong quan di truyén trén co s¢
dir lieu NCBI. Két qua dong vi khuan PL2 duoc
xac dinh 1a dong vi khuan Bacillus megaterium
USMSI10DV, véi tong sd nucleotide dwoc giai
trinh tw 1a 1498 bp, ty 1& twong ddng 1a 99% véi
trinh ty da dugc dang ky trong ngan hang gene
NCBI ¢6 ky hiéu KX037114.1. Theo Liu and Zhao
(2006), Bacillus megaterium C4 c6 kha ning cb
dinh dam sbng trong r& cay lta, cdy bap, thudoc
nhom vi khuan Gram dwong. Bacillus megaterium
Azw-1, phat trién ¢ nhiét do tir 10 — 40°C (nhiét d6
t6i wu 30°C), pH tir 4,0 — 10 (pH t6i wu 7,0), do
man tir 2 — 8%, d6 man t6i uu 3% (Saini et al,
2016). Dong PL9 duoc xac dinh 1a dong vi khuan
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Bukholderia cenocepacia VC12802, voi 1377
nucleotide dugc giai trinh ty, ty 1€ twong dong la
97% vai trinh ty da dugce dang ky trong ngan hang
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Widawati and Sudiana (2016), dong vi khuan
Bukholderia cenocepacia duge phéan lap tur cdy loa
c6 kha nang c6 dinh dam, hoa tan lan va tong hop

gene NCBI c¢6 ky hiéu CP019670.1. Theo TIAA.
Bang 3: Két qua gii trinh ty hai dong vi khuin PL2 va PL9

Dong Két qua so sinh dd twong dong Poan gen gidi trinh  Mirc d) dong  Accession
vi khuin trén Ngan hang dir liéu NCBI tu (nucleotide) hinh (%) number
PL2 Bacillus megaterium USMS10DV 1498 99 KX037114.1
PL9 Bukholderia cenocepacia VC12802 1377 97 CP019670.1

— KUB47240 1 Bacillus megaterium strain 47-Y141
KY476347 1 Bacillus megaterium strain AVMB3
KU179346.1 Bacillus megaterium strain L43
HF584915.1 Bacillus megaterium strain partial
Kx023249 1 Bacillus megaterium strain ARD4T

g7 | KF158230.1 Bacillus megaterium strain GCB1

KUS77110.1 Bacillus megaterium strain yangyueh10
KR150755.1 Bacillus megaterium strain 124
KX037114.1 Bacillus megaterium strain USM100DV
K¥158859.1 Bacillus megaterium strain 51

KUB47232.1 Bacillus megaterium strain 39Y9%4
g7 KF158233.1 Bacillus subtilis strain CGB4

BA(KF'HSGWJ Bacillus subtilis strain SH23
36

K¥426661.1 Bacillus subtilis strain MA-61
3 KY819007.1 Bacillus aerius strain FL101
KF158229 1 Bacillus pumilus strain GCA1
% KY038573.1 Bacillus pumilus strain AHSD 04
KT986126.1 Bacillus pumilus strain Lm061
o KLIB98276.1 Bacillus altitidinis strain 10
KF933677.1 Bacillus baskryungensis strain HNS80

a3 [ KF933684.1 Bacillus baskryungensis strain HNSE7
4|;7 KPB3T7376.1 Rhizobium tropici strain 5Y139
70 KY392993.1 Rhizobium pusense strain AB3

CP019670.1 Burkholderia cenocepacia strain VC12802

58
KFB2688.1 Burkholderia cenocepacia strain Z6
3| — CP009488 1 Burkholderia ubonnensis MSMB22
26 1 CP019678.1 Burkholderia cenocepacia strain VC1254
—

0.05

KUG47240.1 Bacillus megaterium strain EB55

KT265082.1 Bacillus subtilis strain OTPB4

KX957795.1 Enterobacter cloacae strain UKMB2

Hinh 4: Cay pha [1@ (phylogenetic tree) trinh bay méi quan hé di truyén giira cac dong vi khuén ving

ré laa chiu man dwgc phan lap va nhan dién (theo Neighbor-joining)
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Cay pha hé (Hinh 4) cho thdy cac dong vi
khudn ¢6 kha ning cb dinh dam va tong hop IAA
duogc phan 1ap tir dat vang ré lua nhiém min & Bac
Liéu, S6c Trang va Kién Giang thudc chi Bacillus,
chi  Rhizobium, chi Burkholderia va chi
Enterobacter.

4 KET LUAN VA PE XUAT
4.1 Kétluan

Mot tram mudi sau dong vi khuén chiu min &
ndng d6 mudi 10%o phan lap dwoc déu c6 kha ning
¢b dinh dam va tong hop IAA. Dong PL2 va PL9
vira ¢6 hoat tinh ¢d dinh dam va téng hop & mirc
cao dugc nhan dién Bacillus megaterium va dong
Bukholderia cenocepacia. Dong PL2 ¢b dinh dam
cao nhit ¢ ngay 4 (3,73 pg/mL), tong hop IAA cao
nhit ¢ ngay 2 (45,31 pg/mL); dong PL9 ¢b dinh
dam cao nhéat ¢ ngay 2 (2,71 pg/mL), tong hop
IAA cao nhit & ngdy 2 (46,46 ng/mL). Hai dong vi
khudn nay c6 tiém nang tng dung san Xudt phén
bon vi sinh st dung cho cdy lua trong trén dat
nhiém min.

4.2 DE xuat

Tién hanh bd tri thi nghiém d4nh gia kha ning
¢ dinh dam hiru hiéu cua hai dong vi khuén trén
1én cy lua trong trong chdu va ngoai dong trong
diéu kién nhi®m man nhdm lam co sé cho viéc san
xudt phan vi sinh phuc vu cho san xuit nong
nghiép bén viing, thich (mg véi bién dbi khi hau.
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