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ABSTRACT

Seventy-six isolates were isolated from 25 rhizosphere soil samples of 13 different leaf-
eating vegetables species grown in 6 districts of Can Tho City. Among them, 48 isolates
had good characteristics as nitrogen fixation, phosphorus solubility and IAA synthesis.
Especially, 5 isolates (NBT625, NPD721, NPD855, NOM131 and NBT613) had relatively
high abilities of nitrogen fixation, phosphorus solubilization (0.80-2.21 mg/L NH¢", 27.82-
50.63 mg/L P20s) and 3 isolates (PBT622, POM112 and POM?222) synthesized high 144
levels (7.82-8.25 mg/L). These eight isolates were selected to test the siderophore-
producing ability and the results showed that 7 isolates having light and color changes CAS
medium. Six/seven isolates were chosen to identify with primers 27F and 1492R, they were
sequenced and compared with bacterial 16S rRNA genes in Genbank using BLAST N
program. The results showed that NBT613 isolate was a 99% similarity with GO181060
Agrobacterium tumefaciens strain BLN4, NPD855 isolate had a 99% identity with
K(C934864 Ensifer adhaerens strain M27 and J0322555 Sinorhizobium meliloti strain
CHWI10B, PBT622 isolate was a 97% similarity with KF358257 Acinetobacter
calcoaceticus strain L14, POMI12 isolate had a 97% identity with JQ923444
Achromobacter xylosoxidans strain BL6, NBT625 isolate was a 98% similarity with
KF870446 Rhizobium sp. LS-079, and NPD721 isolate was a 99% similarity with
KC833504 Burkholderia sp. TCP30, and 5 strains were selected to evaluate their effects on
leaf-eating vegetables in the pots and field experiments except POM112 strain.

TOM TAT

By muoi séu dong vi khudn diroc phan Idp tie 25 mau dat vimg ré ciia 13 lodi rau dn ld
tréng tai 6 qudn-huyén ciia Can Tho. Trong do, 48 dong c6 ca 3 dic tinh 16t nhur ¢6 dinh
dam, hoa tan lin va to;ng hop IAA; voi 5 dong (NBT625, NPD721, NPD855, NOM131 va
NBT613) co kha nang 6 dinh dam, hoa tan lin cao (0,80-2,21 mg/L NH4", 27,82-50,63
mg/L P20s) va 3 dong (PBT622, POMI12 va POM222) ¢6 khd néng tong hop IAA cao
(7.82-8,25 mg/L). Két qud khao sdt khd ndng san xudt siderophores, cé 7/8 dong tao diroc
vong sang va lam d@oi mau méi truong CAS. Sau dong vi khudn nay dwoc chon dé nhén
dién voi cdp moi 27F va 1492R va gidi trinh tw gen 168 rRNA, so sanh véi gen 16S rRNA
ciia vi khudn trong GenBank bing chirong trinh BLAST N. Két qud cho thdy dong NBT613
twong dong 99% véi dong GQI81060 Agrobacterium tumefaciens BLN4, dong NPD855
twong dong 99% voéi dong KC934864 Ensifer adhaerens M27 va JO322555 Sinorhizobium
meliloti CHWI0B, dong PBT622 twong dong 97% véi dong KF358257 Acinetobacter
calcoaceticus L14, dong POMI112 twong dong 97% véi dong J0923444 Achromobacter
xylosoxidans BL6, dong NBT625 tuwong dong 98% véi dong KF870446 Rhizobium sp. LS-
079, va dong NPD721 tirong dong 99% véi dong KC833504 Burkholderia sp. TCP30, va 5
dong vi khudn diweoc chon ddnh gid hiéu qua cia ching trén rau dn 1d trong chdu va ngodi
dong trir dong POM112.
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1 GIOI THIEU

Vi khuan ving ré kich thich sinh truong & thuc
vét (Plant Growth Promoting Rhizobacteria-PGPR)
1a vi khuan trong dat, sinh sng xung quanh hodac
trén bé mit ré, tryc tiép hodc gian t1ep tham gia
viéc kich thich sinh truéng va phat trién cia thuc
vat thong qua san xudt va tiét ra nhimg chat hoa
hoc khac nhau & xung quanh ving ré. Noi chung,
PGPR tao diéu kién thuén loi cho sinh truong thuc
vét boi tryc tiép hodc hd tro viée thu thép nguén
dudng chit (dam, 1an va cac khoang chit thiét yeu)
hodc diéu chinh hormone thyc vat, hodc gian tlep
lam giam cac tac nhan gy bénh khac nhau trc ché
sinh trudng thyc vat. Nhiéu nghién ctru da ghi nhan
viéc img dung PGPR trong tréng trot lam tang sue
dé khang va nang suét cua cac loai cay trong khac
nhau trong ca diéu kién binh thuong va bat lgi. Cac
vi khuan ving ré thyuc vét 6 lgi ¢6 thé 1am giam sy
phu thudc hoan toan vao néng dugc nguy hai gay
bat 6n cho hé sinh thai nong nghiép. Co thé noi
PGPR I lyc lugng tién phong chi phéi viéc tai sir
dung céc chét dinh dudng trong dat. Vi vay, ching
rit quan trong d6i v6i kha ning phuc hdi cta dat.
Vi thé, viéc tmg dung nhitng vi khuan ving ré c6
loi nay trong san xuat phan vi sinh bon cho cay
trong noi chung va rau xanh néi riéng, nhim giam
sit dung phan bon héa hoc, gop phan bao vé sirc
khoe con ngudi va xay dung hé sinh thai ndng
nghiép bén viing.

Rau xanh dugc xem la ngudn thyc pham dinh
dudng quan trong khong thé thay thé (Ta Thu Cuc,
2005), trong rau c6 duong, dam, vitamin, acid hitu
co va cac hop chét khoang (sat kali, canxi...) cdn
thiét cho sy duy tri va phat trién ‘cua con ngudi, rau
1a vi thudc tu nhién c6 chaa rit nhiéu chit duoc
tinh. Hién nay, phﬁm chét rau bi giam sit do du
lugng hoa chat doc va vi sinh vat gdy hai cho con
ngudi vuot nhidu so voi ngudng qui dinh (B Thi
Trudng, 2009). Bac biét du luong nitrat trong cac
san phdm rau xanh gdy nhiéu hdu qua nghiém
trong, tor d6 phan boén vi sinh vt cho rau dugc
nghién ctru va img dung ngay cang rong rii nhim
han ché anh hudng ti€u cuc cua phan hoa hoc.

Téng dién tich tréng rau cac loai nim 2012 &
thanh phd Can Tho la 6.845 ha, ning sudt 125,52
ta/ha, san luong 85.916 tAn, trong d6 dién tich rau
an 14 487,7 ha, nang suét 112,72 ta/ha, san lugng
54972 tin (thdng ké cuia S Nong nghiép va Phat
trién Nong thon Can Tho). Dya trén diéu kién tu
nhién va loi thé dia Iy & nhitng ving ven soéng, ci
lao, kénh rach bao quanh, Can Tho di va dang xay
dung cac ving san xuit chuyén canh rau phyc vu
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nhu cau sir dung cua thanh phd va cung cap cho
céc tinh trong ving. Tuy nhién, trong khi nhu cu
tiéu thu rau an toan ngay cang cao thi thuc té san
xudt rau an toan & day con gip nhidu kho khan.
Thuyec té van chua c6 nhiéu dé tai nghién ctru vé vai
trd cta vi sinh vat co ich trong dat trong rau nén
viéc ung dung ché phdm vi sinh dé giam luong
phan bén va thude trir sau hoa hoc trén dat trong
rau con han ché.

Muyc ti€u nghién ctru 1a phén 1ap va nhén dién
vi khuén vung r¢€ kich thich su sinh trudng trén cay
rau an 14 trong tai Can Tho.

2 PHUONG PHAP NGHIEN CUU
2.1 MAu dat

Céac mau dit ving r& rau 4n l1a (khoang 2 kg dat
bao gdm cé cdy rau) dugc thu thip tir cac rudng rau
tai 6 quan-huyén (Cai Rang, Binh Thay, Phong
Dién, O Mén, Co Do, Thét Nét) ciia Can Tho. Dét
ving 1& (I6p dat bao quanh ré khoang 0,8-10 mm)
clia timg mau rau dugc dé riéng trong tai nilon
sach khuén (c6 ghi nhin va sb thi ty), trit trong ta
lanh (4°C) khi chua sir dung. Gé 16p dét bao quanh
ré mot cach nhe nhang, tach riéng, tron déu lai dé
sir dung cho phan lap vi khuan (mé ta ¢ phan sau).

2.2 Phin lap vi khuén ving ré kich thich
sinh truéng (PGGR)

Mau dat ving ré (1 g) duge cho vao binh tam
gidc voi 99 ml nude cat da khir tring, lic 12 gio
(200 vong/phit) cho cac hat dat roi ra va vi khuan
phan tan déu trong nudc. Dich vi khuan duoc dé
ling khoang 1 gid; lay 0,1 ml trai déu trén dia petri
chtra méi truong Burk khong dam (phat hién vi
khudn c6 dinh dam) (Park et al., 2005) va moi
truong NBRIP (phat hién vi khudn hoa tan lan)
(Nautiyal, 1999) da duogc chuén bi s3n, u & 30°C.
Sau 24-48 gio, cac khuén lac moc trén bé mit moi
truong duoc tiép tuc cdy chuyén sang méi trudng
mdi vai lén dén khi cic khuan lac xut hién trén
duong cdy roi nhau thi quan sat dac diém khuén lac
(hinh dang, mau sic, d6 ndi, dang bia, kich thudc).

Céc dong vi khuan phan lap dugc kiém tra do
thuan bang phuong phap giot ép dudi kinh hién vi
quang hoc & do phong dai 400 1an. Khi thiy vi
khuén d4 thuin nhét tién hanh ciy chuyén sang 6ng
nghiém chira méi trudong dic twong tmg dé trir &
4°C va dugc xem nhu mot dong thudn. Cac vi
khuan phat trién dwoc trén méi truong Burk khong
dam dugc ciy sang moi truong NBRIP va nguoc
lai, chon nhitng Kkhuén lac phat trién trén ca hai moi
treong Burk khong dam va NBRIP nhu 1a cac dong
vi khuén c6 kha nang ¢ dinh dam va hoa tan 1an.
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2.3 Pinh luwgng dam, 1an hoa tan, IAA &
nhirng dong vi khuan phén lap dwoc

Céc dong vi khuén phat trién trén timg loai moi
truong dwoc do kha niang cb dinh dam trong moi
truong Burk khéng dam 16ong bang phwong phap so
mau Indophenol Blue & budc séng 636 nm
(ODe¢36nm); do kha nang hoa tan lan trong moi
truong NBRIP long bang phuong phap so mau
Blue-molypden & budce song 880 nm (ODsgonm); do
kha ning tong hop IAA trong mdi trudng phén lap
long bang phwong phap so mau Salkowsky & budc
song 530 nm (ODs30 nm).

2.4 Khao sat kha ning san xuéit siderophores
ciia cac dong vi khuin da tuyén chon

Vi khuan ving ré dugc ting sinh trong moi
truong PS (peptone 10g/L, sucrose 10g/L)(Schwyn
va Neilands, 1987), lic 200 vong/phut, & 30°C
trong 24 gi. Nho giot 50 pl dich vi khudn 1én moi
treong chorome azurol S (CAS) agar va u ¢ 30°C
trong 48 gio, sau do quan sat kha ning san xuat
siderophores ctia ting dong. Khi vi khuan st dung
st trong moi truong thi mau xanh cua moi trudng
CAS xung quanh khuén lac khong con nita, thay
vao d6 vong sang mau cam xuat hién quanh khuin
lac d6 1a do c6 sy hién dién cua siderophores
(Schwyn va Neilands, 1987).

2.5 Nhin dié¢n cic dong vi khuin bing ky
thuat PCR-16S rRNA

— Téch chiét DNA vi khuan theo md ta cta
Wilson (1997).

— Sau khi tich chiét DNA tir cac dong
vi khuan, phan @mg PCR gen 16S rRNA dugc
tién hanh véi cip mdi 27F va 1492R (Weisburg
et al, 1991) vo6i trinh tg nhu sau: 27F
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(5'AGATTTGATCCTGGCTCAG3');1492R
(5'GGTTACCTTGTTACGACTT3").

— Thanh phan phan @mg PCR (25 ul): H,O 12
ul; buffer (chat dém) 10X 2,5 ul; MgCl, 25 mM 2
pl; dNTP 4 pl; mdi 27F 1 pl; mdi 1492R 1 pl;
BSA 0,25 ul; Tag polymerase 0,25 ul; DNA mau
2 pl

— Phan tmg PCR: 95°C/5; 30 chu ky:
(95°C/307, 53°C/307, 72°C/1°307); 72°C/10.

—  Sir dung doan moi 27F trong phan tmg PCR
dé nhan dién vi khuén dd mo ta & trén. San phém
PCR dugc tinh sach va giai trinh tu bang hé thong
may gidi trinh tu tu dong cia Cong ty
MACROGEN (Han Quéc). Sir dung chuong trinh
BLAST N dé so sanh trinh tw DNA cua cac dong vi
khuan chon loc véi trinh tu DNA cua bd gen O cac
loai vi khuén trong GenBank va xay dung cy pha
hé gen giira cac dong vi khuan dugc gidi trinh ty
bang phan mém MEGA 6.05 (Tamura ef al., 2011).

S6 lidu dugc phan tich thong ké bang phan
mém SPSS16, 1ap ban ANOVA, s dung kiém
dinh Duncan dé so sanh su khéc biét cua tri trung
binh cta tirng nghiém thurec.

3 KET QUA VA THAO LUAN

Bay muoi sau dong vi khuin dwoc phan 1ap tir
25 mau dit ving ré cta 13 loai rau an 14 khac nhau
thu dugc ¢ 6 quan-huyén cua Cén Tho, trong d6 co
63 dong phat trién trén ca hai loai méi truong Burk
khong dam va moi truong NBRIP; nhu vy 63
dong vi khuan nay vira c6 kha niang ¢ dinh dam
vira c6 kha ning hoa tan lan (Hinh 1), da s chung
¢6 khuén lac tron, tréng hodc vang, bia nguyén, do
n6i mo (Hinh 2); t& bao hinh que hay ovan, c¢6 kha
ning chuyén dong (Hinh 3).

Hinh 1: Khuén lac vi khuén phén 1ip ¢ méi truomg Burk khong N phat trién trén méi trwong NBRIP
sau 48 gio

Chui thich: AI=NCD534; A2=NOM131; A3=NBT614; A4=NOM232; A5=NPD725; A6=NCDS565; BI=NOM222;
B2=NTN422; B3=NOM214; B4=NPD721; B5=NBT625; B6=NBT622
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Hinh 2: Pic diém khuin lac (dang tron; tring trong, dd ndi mod) ciia mot s6 dong (isolate)
vi khuén phan lap

T -

Hinh 3: Hinh dang mot s6 dong vi khuin dwéi kinh hién vi dién tir quét

Chii thich: (4): Dong PBT622 (X8.000); (B): dong POM112 (X10.000), (C) dong NBT613 (X8.000)

Két qua Bang 1 va 2 cho thdy kha nang ¢ dinh
dam cia 63 dong vi khuan sau 8 ngay u, trong d6

c6 11 dong vi khuan nbi bat thong qua ham luong
NH," tong hop kha cao (0,80-2,21 mg/L).

Biang 1: Kha ning ¢6 dinh dam ciia 38 dong vi khuén phan 1ap trén méi truong Burk khong dam

Stt Dong ) Lwong NH4* Stt D(‘)nxg vi Lwong NH4* Stt Dong ) Luwong NH4*
vi khuan (mg/L) khuan (mg/L) vi khuan (mg/L)
1 DC 0,00 r 15 NCR921 0,32q 29 NOM231 0,01r
2 NBT612 0,28 p 16 NCR933 0,01r 30 NOM232 0,65 j
3 NBT613 0,80 h 17 NCR934 0,711 31 NOM243 0,85¢g
4 NBT614 0,64 j 18 NCR936 0,01r 32 NPD721 1,94 b
5 NBT622 0,59 m 19 NOMI112 0,01r 33  NPD723 0,420
6 NBT625 2,21 a 20 NOMI123 0,38 p 34 NPDS855 0,90 f
7 NBT626 0,01r 21 NOMI13l1 1,53 ¢ 35 NTN3I12 0,83 g
8 NBT651 0,75k 22 NOM135 0,01r 36 NTN411 031q
9 NCD534 0,74 k 23 NOM143 1,00d 37 NTN414 0,01r
10 NCD545 0,78 h 24 NOMI154 0,52 n 38 NTN421 0,94 ¢
11 NCD546 0,01r 25 NOMI155 0,01r 39 NTN424 0,17 q
12 NCD565 0,63 26 NOM214 0,01r CV% 7,84
13 NCD574 0,94 ¢ 27 NOM221 0,01r
14 NCR912 0,03 r 28 NOM222 0,70 1

Nhitng s6 theo sau cing mot chi ¢é sw khdc biét khéng cé ¥ nghia thong ké ¢ mirc do 1%
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Bing 2: Kha niing c¢6 dinh dam ciia 25 dong vi khuén phan lip trén méi truong NBRIP

Stt Dong vi Lwong NH4* Stt Dong vi Lwong NH4* Stt Dong ~ Lweng NH4"
Khuan (mg/L) Khuan (mg/L) vi khuan (mg/L)
1 DC 0,00 n 11 POMI1I11 0,20 f 21 PPD723 0,16 h
2 PBT622 0,27b 12 POMI112 0,17 gh 22 PPD734 0,0l n
3 PBT623 0,09 13 POMI114 0,131 23 PPD812 0,111
4 PBT651 0,24 c 14 POM215 0,25¢ 24 PTN311 0,23d
5 PCD534 0,89 a 15 POM217 0,09 25 PTN312 0,141
6 PCD537 0,18 g 16 POM222 0,17 gh 26 PTN427 0,24d
7 PCD541 0,101 17 POM224 0,22 e CV(%) 7,18
8 PCD546 0,07 m 18 POM243 0,28 b
9 PCD565 0,17 gh 19 POM244 0,101
10 PCD572 0,01 n 20 POM247 0,01 n

Nhitng s6 theo sau ciing mgt chit ¢6 sy khdc biét khong cé y nghia théng ké ¢ mirc d6 1%

Sau khi dinh luvgng dam, 26 dong vi khuan
phén lap ¢ moi truong Burk khong dam va 22 dong
vi khuan phan lap trén méi truong NBRIP dugc
chon dé dinh lugng 1an hoa tan va kha ning tong
hop indol-3-acetic acid (IJAA). Két qua Bang 3 va 4
cho thiy kha ning hoa tan lan cua 48 dong vi

khuédn sau 20 ngay U va luong TAA tong hop dugc
sau 8 ngay u. Trong d6, 11 dong vi khuén c¢6 ham
luong P20s cao tir 41,43 mg/L dén 50,63 mg/L va
4 dong vi khuan ndi bat théng qua ham lugng IAA
khéa cao (7,55-8,25 mg/L) la cac dong PBT622,
PCD534, POM112 va POM222.

Bing 3: Kha ning hoa tan lan va sinh tong hop IAA ciia 26 dong vi khuin phan 1ip trén méi truong

Burk khong dam

STT Dong vi Lwong P20s Lwong IAA STT Dongvi Lwgng P2Os  Lwong IAA
khuan (mg/L) (mg/L) khuan (mg/L) (mg/L)
1 bC 0,00 n 0,001 16 NOMI143 48,11 ab 1,60 g
2 NBT612 23,28 h 232¢ 17 NOMI154 30,92 ¢ 141 g
3 NBT613 27,82 fg 1,60 g 18  NOM222 46,85 b I,Ilh
4 NBT614 15,48 jm 2,21d 19 NOM232 35,87d 1,44 ¢
5 NBT622 2632 ¢ 2,86 a 20 NOM243 42,90 c 1,77 f
6 NBT625 29,05 ¢ 1,90 ef 21 NPD721 50,63 a 1,58 g
7 NBT651 28,33 ef 1,59 ¢ 22 NPD723 20,90 i 1,92 ef
8 NCDS534 2433 h 1,14h 23 NPDS855 41,34 ¢ 2,05 de
9 NCD545 28,44 ef 1,01h 24  NTN312 42,65c¢ 1,25h
10 NCD565 13,52 m 2,14d 25 NTN411 17,58 4 2,04 de
11 NCD574 27,60 fg 1,L19h 26 NTN421 30,94 ¢ 2,17d
12 NCR921 29,90 e 2,35¢ 27 NTN424 31,96 ¢ 2,16d
13 NCR934 15,25 jm 1,47 g CV (%) 8,53 9,06

14 NOM123 20,65 i 2,44 b

15 NOM131 36,60 d 1,81 f

Nhitng s6 theo sau ciing mot chit cé sw khdc biét khéng cé ¥ nghia thong ké 6 mirc dé 1%
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Bing 4: Kha ning hoa tan lan va sinh tong hop IAA ciia 22 dong vi khuin phan 1ip trén méi truong

NBRIP
STT Dong Lwong P2Os Luwgng IAA STT Dong vi Luwgng P.Os  Luong IAA
vi Khuan (mg/L) (mg/L) khuan (mg/L) (mg/L)
1 DC 0,001 0,00 h 14 POM217 39,49 ¢ 4,08 ¢
2  PBT622 32,94 d 7,82 ab 15 POM222 26,00 £ 825a
3  PBT623 21,46 g 4,48 d 16 POM224 33,14d 4,87d
4  PBT651 21,73 g 5,10 ¢ 17  POM243 18,83 gh 3,82¢
5 PCD534 30,52d 7,55b 18  POM244 28,10 f 3,40 f
6 PCD537 20,30 g 3,88¢ 19 PPD723 36,79 ¢ 3,83 ¢
7  PCD541 26,46 f 248 ¢ 20  PPD812 45,79 b 4,83d
8 PCD546 27,31 f 393¢ 21 PTN311 49,66 a 3,10f
9 PCD565 33,50d 327fF 22 PTN312 48,02 a 2,59 ¢
10 POMI11 16,82 h 344 f 23 PTN427 42,93 be 3461
11 POMI112 28,18 f 8,19a CV (%) 9,53 9,75
12 POMIl114 42,56 be 345fF
13 POM215 20,87 g 3,64 ef

Nhitng 56 theo sau cting mgt chit ¢6 sy khdc biét khéng cé y nghia théng ké & mirc d6 1%

Sau khi dinh lugng dam, 1an hoa tan va IAA, 8
dong vi khuan hitu hiéu nhét (c6 kha ning cb dinh
dam, hoa tan lan va tong hop TAA tét va 6n dinh
qua cac ngay quan sat) dugc chon dé khao sat kha
ning san xuat siderophores; do 1a cic dong
NBT613, NBT625, NOM131, NPD721, NPD855,
PBT622, POM112, POM222. Két qua cho thiy 7

dong vi khudn c6 kha ning lam thay d6i mau xanh
cua mdi truong CAS thanh mau cam xung quanh
khuén lac, qua d6 cho thiy ching c6 kha ning sir
dung st trong méi truong, gop phan tre ché vi sinh
vat gdy bénh cho cdy trong (dong NPD855 khong
¢6 kha ning san xuét siderophores)(Hinh 4).

POMI12

Hinh 4: Cac dong vi khuin 1am xuit hién vong sang mau cam sau 48 gio' phat trién trén méi truwong
CAS agar

1500 bp

Hinh 5: Phé dién di sin pham PCR dwgc nhan
Ién tir DNA ciia 6 dong vi khuan vung ré
Ghi chii: 1=thang DNA chudn 100 bp plus, 2=NBT613,

3=NPDS855, 4:PBT622, 5=POM]I112, 6=NBT625,
7=NPD721, 8=doi chirng dm

Déng thoi, 8 dong vi khuén nay dugc nhéan dién
bang ky thuat PCR véi cip moi 27F va 1492R. Két
qua c6 6 dong cho band & vi tri khoang 1500 bp so
v6i thang DNA chuan 100 bp plus (Hinh 5).

Cac dong NBT613, NPDS855, PBT622,
POM112, NBT625, NPD721 duoc giai trinh tu
doan gen 16S rRNA véi két qua nhu sau: dong
NBT613 (1126 nu) co ti 1& twong ddng 99% véi
trinh tyr DNA cua GQI181060 Agrobacterium
tumefaciens  strain  BLN4 va  KF010919
Agrobacterium tumefaciens strain CSY-F4; dong
NPD855 (1285 nu) c6 ti 1& twong dong 99% véi
trinh tw DNA cta KC934864 Ensifer adhaerens
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strain M27 va JQ322555 Sinorhizobium meliloti
strain CHW10B; dong PBT622 (1305 nu) co ti 1¢
tuong ddng 97% vdi trinh ty DNA ciia KF358257
Acinetobacter  calcoaceticus  strain  L14  va
FI976525  Acinetobacter calcoaceticus — strain
LCR16. BGM3; dong POM112 (1262 nu) c6 ti 1¢
tuong dong 97% véi trinh tyr DNA ciia Q923444
Achromobacter  xylosoxidans strain BL6 va
HQ676601 Achromobacter xylosoxidans strain
M66; dong NBT625 (1219 nu) ¢ ti 18 twong dong
di truyén 98% véi trinh ty DNA ctua KF870446

9 —————— POM112

32 L Q923444 Achromobacter xylosoxidans strain BL6

10 NPD855

74 NPD721

4

82

% H NBT613

8 1 GQ181060 Agrobacterium tumefaciens strain BLN4

A
0.5

KC934864 Ensifer adhaerens strain M27

51 JQ322555 Sinorhizobium meliloti strain CHW10B
NBT625

FJ976525 Acinetobacter calcoaceticus strain LCR16
PBT622

e KF358257 Acinetobacter calcoaceticus strain L14
88 L JF772523 Burkholderia sp. bC28(2011)
KC833504 Burkholderia sp. TCP30
%] KF870446 Rhizobium sp. LS-079
| KF008229 Rhizobium sp. BGM3
HQ676601 Achromobacter xylosoxidans strain M66
KF010919 Agrobacterium tumefaciens strain CSY-F4
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Rhizobium sp. LS-079 va KF008229 Rhizobium sp.
BGM3; dong NPD721 (1321 nu) c6 ti 1€ tuong
ddng di truyén 99% vé6i trinh ty DNA cula
KC833504 Burkholderia sp. TCP30 va JF772523
Burkholderia sp. bC28 (2011).

Nhu véy, trir dong POM112 dong hinh véi
dong vi khuan c6 tac dong x4u dén moi truong
(nén loai ra), 5 dong con lai déu 1a vi khuan c6 ich
song ¢ vung ré hay néi sinh dd duoc cong bd &
nhiéu quc gia khac nhau trong ngan hang dir liéu
cua NCBIL.

\

> Nhanh 1

/
~N

> Nhanh 2

/

Hinh 6: Cay pha hé (phylogenetic tree) trinh bay méi quan hé di truyén giita 6 dong vi khuin ving ré
da dwge phan 14p va nhan dién (theo Neighbor-joining)

Cay phad hé dwoc xdy dung bang phan mém MEGA 6.05

Cay pha hé (Hinh 6) cho thay 6 dong vi khuén
phan 14p nam trén 2 nhanh véi nhanh 1 gdm cac
dong NBT625, NOMI131, NPD721, NPDSS55,
PBT622, POM112, POM222, trong khi ¢ nhanh 2
chi c6 dong NBT613.

Vi khudn cung ré kich thich su ting truong da
duoc Kloepper va Schroth (1978) tim ra va dat tén
cho nhém vi khuan séng & ving ré thuc vét nhung
¢6 nhiéu ich lgi cho thuc vt nhu cung cap N sinh
hoc, hoa tan 1an kho tan, téng hop IAA, tao
siderophore giup ddi khang lai nhom vi sinh vat
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gay hai cho thuc vat (Bashan va de-Bashan, 2005).
Vi khudn Alcaligenes, Azoarcus, Azospirillum,
Azotobacter,  Bacillus,  Klebsiella, = Pantoe,
Pseudomonas 1 nhimg PGPR c¢6 kha ning c¢b dinh
N sinh hoc (Hurel ef al., 1994; Baldani et al., 1997,
Riggs et al, 2001; Cakmakci et al, 2008).
Gutierrez-Manero et al. (2001) tim thdy Bacillus
pumulis va Bacillus licheniformis tao nhiéu IAA
song vung 1é cay xa lach va Toro et al. (1997) tim
thdy Bacillus subtilis 1a nhitng PGGR gia ting
lwong 14n hoa tan séng & ré cdy hanh 14. Gan day
(Farima et al., 2012) phan 14p va nhan di¢n cac
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dong vi khudn Agrobacterium tumefasciens,
Burkhoderia, Enterobacter, Pseudomonas 1a nhitng
PGGR c6 kha ning tong hop IAA, c¢b dinh N sinh
hoc, hoa tan lan kho tan va tao siderophores trong
1& cdy canola. Ngoai ra, vi khuan Achromobacter
xylosoxidans dugc tim thdy trong dat, nudc
(McGuckin et al., 1982), 1a vi khuan gram am hiéu
khi, di dong, hinh que, duwoc md ta lan dau vao nim
1971 boi Yabuuchi va Ohyama, hai 6ng phat hién
chung ¢ nhiing bénh nhan viém tai gitra man tinh
vi viy dong nay khéng dwoc dung dé tng dung
trén cdy trong mic du chung ciing co nhimng dic
tinh mong muén. Nhiing két qua dat dwoc trong
nghién ctru nay ciing pht hop véi nhimg két qua
trude day da bao cao ké ca dong Achromobacter
xylosoxidans, c6 1& dong vi khuan 14 nhitng mam
bénh tiém sinh trong dat nhung ciing c6 nhiing dic
tinh nhu cac PGGR dé chiing c6 thé ton tai trong
diéu kién tu nhién khi khong c6 ky chu.
4 KET LUAN VA PE XUAT

Bén dong vi khudn (NBT625, NBT613,
NPD721, NPD855) ¢ kha ning cb dinh dam, hoa
tan 1an cao va dong PBT622 c¢6 kha ning tong hop
IAA cao dong thoi cé kha ning we ché vi sinh vat
gdy bénh cho cdy trong, chung dugc chon dé danh
gi4 hiéu qua cua ching trén rau an 1a tréng trong
chiu va ngoai dong nham tién téi san xuat phan
sinh hoc cho rau xanh.
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