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LYRER S IAFR o AL RS, Bl - rha]
FIH M E FRT R Rz,

RN ARG, 1EWAEY R 24%10
AFEKAIEHE N,O RIEP, AR 2 <
RS A Y PRI EL, AHEAERER
PRPENTE TR Sy . CABFRERT, it [ AR
REVA% = SR 3B XA ) i e, e R AR
KO, dugE R s R IERRE S, RRAR
pH 5 HL A, T (AR AR 2R Il A A PR 3 2
¥ Fischer Z-0F 90 & BL, HERh [ A A BE 02 i SR o
WEE R R A, el HOF IR R T FET
Chaudhary S5R5 i £6 [ R RN BN |, &R
R N OREEE /TR A
Hindersah %5 & SR £ [5 %058 7] MR HEFE ) A K,
MG A BORAR T E P TSR A A
TR 1 B A AR S AR S, AT
P T AR BRI, AR B
M 7] R BRT %) R B AN B AR AT BRI, 6T AR
(R BIF5E AR H Z2 8 v T R R B AL 3, T
Xof T 32 AW i R PR R B R b . R
TR L) 9913 J7 hm?, 5 S HFHETE AR 70%
ZeA R Hop ) pH R T 9.0, R 0.6%L) 1
) B AR FEAE LA 1.4% 0 1R K U1 iy
T B F0 3 12 0 AT T 52 1 v B 45 7 [ 2R A ) %
I, s P AR ALY I 2B 377
N AR B A A K 3 A R B AR X B 4y
G5, ML IR IR F 2 A 308 b

AR ST T A8 =0 T AT B B9)  0 o
Ferhife s 1 MRAARARN, BB SRHE. £
P A AL FEARIN E B 16S rRNA H B (LR 91 40 Hr
HEATRR AN S, AFOT LRI IE e, I e AR
TR0 B0 TE L U A ORI R I ke W i
ERHH i R A TR PR B A B
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1A A
1.1 bR

111 RSERERORIE . 1A =T R I 5
FAEF R . pH N 9.7, ALK SR 2.45 g/kg,
EREGE 0.13 gkg, WY 68.4 mg/kg, AL
Wi 14.64 mg/kg, $5H 58.02 gkg, HE%E
166 pus/em, AP EF I 0.4%,

1.1.2 LBHEFREEQAL): EAW 10 g, BERHRY)
5g,NaCl 10 g, /il ddH,0 E%, J§ pH £ 7.0-7.2,
1.1.3  FAIZ5i 0 B A B 3% 55 2 (Ashby 1 L): KH,PO,
0.2 g, MgSO47H,0 0.2 g, NaCl 0.2 g, CaCO;
50g, HEEME 10 g, CaS0,2H,0 0.1 g, F ddH,O
EZE, W pH = 7.0-7.5,

1.1.4 FERIEFEQ L): H#EEE20 g, KH,PO,0.2 g,
K,HPO, 0.8 g, MgSO,7H,0 0.2 g, CaSO,2H,0
0.1 g, BEEEE 0.5 g, FeCls i, Na;MoO,4-2H,0 1
i, M ddH0 E%E, W pH & 7.2,

1.1.5 King [RIEFEEA L): EHMK 20 g, K,HPO,
1.725 g, =% 15mL, MgSO,7H,0 1.5 g, (6%
iz 0.1 g, H ddH,O E%¥, ¥ pH & 7.2,

1.1.6 HAM] (50 mL): ¥ 20 mL 0.025 mmol/L
) FeCly ZBRZZ N A 30 mL ¥R BiFER H .

1.1.7 MSA EpEE3ERA L): &% 4¢, A
W 5 g, KCl0.5g, MgSO47H,0 0.5 g, ] ddH,0
FEZY, P& pH £ 7.0,

1.1.8 BEMZwh (100 mL): NaH,PO,-2H,0
590.5 mg, Na,HPO,-12H,0 2.427 g, NH,C1 250 mg,
KH,PO4-H,0 75 mg, NaCl 125 mg, | ddH,0 E%&.
1.1.9 CAS JLH(100 mL): A K. FREUGE KRS S
60.5 mg, ] ddH,0 4 £ 50 mL, R85 ilA 10 mL
1 mmol/L FeCly (J] 10 mmol/L HCI Fiefl); B W& :
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FREX 72.9 mg 7Stk = HLIRILE(HDTMA), H
ddH,0 EZA % 40 mL; 4 A IR G oW BE
TAE] B W
1.1.10 MSA-CAS 3EFREE: 1] 1 L MSA SRl 7
FE RN 50 mL BEFRZZ mrif Fl 50 mL CAS %
W, IRASIRAT
1.1.11 PKO 853831 L): %%k 10 g, (NH,),S0,
0.5g, NaCl0.3 g, KCI10.3 g, MgSO,47H,0 0.1 g,
MnSO4-H,0 30 mg, FeSO430 mg, Ca;(PO4),5 g,
WERERY 0.5 g, B 20 g, F ddH,0 E%E, # pH
£ 7.0,
1.1.12  fEMEEREQ L): BA 10 g, KA
2.5 g, Na,HPO, 0.2 g, MgSO,-7H,0 0.2 g, NaCl10.2 g
CaCO; 5 g,CaS04-7H,0 0.1 g, Bifi§ 20 g, il ddH,O
EZY, W pH £ 7.0,
1.1.13  FEEGA . ML E 4 DNA $2 5050 &
g B RARAAFH (L) ABRA A 5 2xT5 Super
PCR Mix 4 B At 5t R0 A= Y HoR A BR S 7 5
200 T P A P B ARG DN 35 2% I B A et 2 A0 J AR Rk
FA PR A5 [ R 300 50 0 ) AE o S ER A
PR A PR A Z AR A B E f AL s R R
M AR FE BT 5
1.1.14  FE{UEF: PCR X S1000 W B A1 R A=A =
i (A PR 5 FLUKAL EPS 300 FIBERK
Bt A FifERReRH A RA W . R H S
3 R S L W UBE SUB010 MR TRATE A .
1.2 TlEh s B A i A S

RIS g HAE, AR 45 mL JoiE /K =
i, R AIEHEE 30 min, FHICHEKRRE
% 1000 f%; B 100 pL ¥95)35:45 T Ashby [ 435
FRIE, 37 °C BIEHIE 3 d, PREEHREE I T4lifb
IYES, BT 4 °C VKA NARAE A

Sy BIECHl pH 7. pH 8. pH 9 il pH 10, NaCl
TN 0.6%H) LB AR FREL, B i 3 1Y
ME, 37°C. 200 r/min 555 24 h, JE ODggo I
WG, SRR kB A 5 Y DA R AN 2 55

1.3 FEARBENEE
TE B ZMES . B 1o I B TR X 50 W A T [ 2 b

FRI, 37°C KigF 24 h, WERREILZ; FIUHEH
L S B VLR TR AT 28 B R/

A A AR 40T . R FH Biolog GENIII 48 52
Hr 1030 %7€ ik n] A PRI ; M HLR APT 20NE
A& 1 G-FF P 4 1501 6 D0 o 1 D R Al 2 302
iy

TR W AR LT RN 2 LB By
FRHeh 37 °C YRi% 1557 24 h e kI AR ) T AR
WA BRA FINE o A543 B 7514 NCBI Wik
FOXT, 3 BB RE e 1) B ok LA B[] — TR PN R0 44
FERMEWIE A S H Wk, N MEGA 5.0 84
WHERGEKER .
14 BEHAERE. RN E

B[ R B BB 7 43 AR T 100 mL LB [
R REFREE, 37 °C. 200 r/min R 1%, W&
2h U, AP EETHINGE ODgoo FWROGAA, R
ERNIEH

T [ R0 A . v 2 YR AR P R URG AR 0E , 37 °C
200 r/min ¥i5% 24 h, VERFD TS . 20 B
SmL FhFrik, #FFpH 7. 8. 9, 10, 11,
12 B9 &5 37 55, 37 °C L 200 r/min $53% 24 h,
5% H ODgoo 18

Fitl pH 9, NaClVEEEZMH 0%, 1%, 2%,
3%. 4%. 5%. 6%. 7%. 8%l &b,
Fie 5% HEER A F AR TR, 37 °C 200 r/min
F53% 24 h, WE I ODeoo 1H. -
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1.5 BEEBEERE nifH K0

DA AR S DNA i, RHIEC PCR #H47
Wi 3510, 5540 RN FB 14 PolF #1 PolR i1 14
s B AR LSS SN AR, IR 1)
PolF F1 PoIR-GCb #4143 (5 )75 unZk 1 FiR).

¥ BB BV TS PCR = A7 i, 3%
2 T3k, kb = XA DHI0B, HEEL
B RN TR M4 LB KGR A, i i R R ik
AR TR AT BRA R o K45 209 551
TE GenBank H 1T X
1.6 DAPR B EBETE 1 X A Mb 8 7l 2

¥ Ashby [EARE R RIS 09 B va RSN T
AR TG A S #2537 °C, 200 r/min R K555 0%,
6000 r/min E5.0> 10 min, ¥ FIFBGTIERRF SN2
P A BENITS WA AL, 37 °C I E 30 min,
YEd 5 K, A HRP PRic iy A BHLA, 37 °C
L 30 min, PEVE S K, MA TMB IR €5 10 min,
FHESFRAE 450 nm KT E OGEE(OD 1H),
T b T I SRR it o [ R B

¥ 37 °C. 200 r/min FEFHREFE 24 h (A
HRE R 6000 r/min B> 10 min JFEC R, A
0.22 pm VML URER TR, JFk 24T h AL T
AW i A AL A
1.7 TERRARAE RN E

1.7.1 R SalKowski F. €305 B kR BT 2006 HY
ERKEJIAA), BHGRE AT 100 mL A1y
King AR SR, 37 °C. 200 r/min 1555 2 d,

PR TR DS, #1001 el mA e, 7
530 nm KRN E FWOGREE s vl 2R A
3-IAAQG-M|Wk L) b dil/E, IR 3 K
1.7.2 PPERBRRI . A REREEF T MSA-CAS
WARREF AL, 37 °C. 200 r/min $R%HE3: 2 d. 5
FER RN LI, B AR OF B R,
1.7.3  BBHAE: B ARIERN R PKO Hi 5t |,
37 °C ¥iFr— Bl , T 7% JA DY iz B e
BRI o
1.7.4  FESRRAE . AR BB IR AL |
37 °C ¥5 3R — Bl , B A DY iz B e
BRI o
1.8 REZRAR

W SIS AN F KRB (B . 1ER 12), 7EH
iR EiE 2 MbPE. CK (FEE 200 mL H,0);
T (PERti & A 1x10° CFU IR R R EIFR), 61K
HA ., B3 emx 13 em)$EFP 4 K7 FOKFF,
JEFRFEEMEEILAERRDL, Wbk . 220, 4R
TR, 60 d 5 T KRR P

TER B 1R A =0T Py S & i 3B b o
I FERR , &6 E KRR EK 5 Bt
pH 9. NaCl 1t 0.6% MR EE S v, DALY
e st ER BFR BT . 55 5% 60 d Jeil e HL B AR 2RIk,
R DI-1 A [ A AR CR
1.9 FuEkkH

RIS B R Origin 2018 1 SPSS 20 Hiff:4b
B, iz MEGA 5.0 ARG A EW .

Fz1. 51975
Table 1. Primers
Primers Sequence (5'—3")
PolR ATSGCCATCATYTCRCCGGA
PolF TGCGAYCCSAARGCBGACTC
PolF-GCb CGCCCGCCGCGCCCCGLCGLCCCEGELCCCGLCCGCCCCCGCCCCTGCGAYCCSAARGCBGACTC

R=A/G; Y=C/T; S=G/C.

actamicro@im.ac.cn
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2 ERFAM

21 BERESE ST

MR T R A =00 T P B A ) 1 A
Ty B ARAS 3 BRIEVEE (8 1-A). Hoh DI-1 Gk
AI7E NaCl &k 0.6%M 7R3 FHukA K, 4+
i i 2 = T PIRRTR, 435575 pH R 8.0 B
YRR, ODgoo (HiE 1.232, Al B kR R 1
JEAEAL A 0.582 F10.492, AT WL DI-1 ELAT %558 1 it
22 WP
221 JERFHEMEE: AW RnE 2 fr

(A)

1.
Figure 1.

DJ-1

/N, DIl RIEREDE, HiEhi, 25000, A6
B, AR ARSI KR EiR
FRIR, PRsmAEIR, K/ R(0.5-1.3) umx(0.3-0.5) um,
BANHES, 2 R M

2.2.2 A ERAARRRPE T IR AE R AR 2 PR,
itk DI-1 7€ pH 6. NaCl &1l 8% &4 T nf
A RIRIFHAANE . SO0E . Z2ENE . RERE.
FEREAURG SR . 2250R . N ARG 2 LR IE
oME—RRIE, (FORNRERIFIRIRG . AR . W
2 Je oy N2 s IR AR I i 06 A B, R BH A
BREh PTVE R DI-1 M RIR . AALEE | IR0 2 5
PFHPE, REZE AT Lo Rl AL S AR R

(B) 14

DJ-1EEDJ-2Il DJ-3

1.2}
1.0+
0.8

OD 600

0.6
0.4r
02¢F

0.0

730N v
Screening of strains. A: isolation of nitrogen-fixing bacteria; B: determination of saline-alkali resistance

of azotobacter. Values represents means+SD. Three biological repeats were performed.

B 2. HEHRFSHIE
Strain morphological characteristics. A: colony morphology; B: cell size; C: cell morphology.

Figure 2.

http://journals.im.ac.cn/actamicrocn
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F2. HBEEUMERST

Table 2. Analysis of physiological and biochemical
properties

Test items Results | Test items Results
Nitrate reduction + Indole test -
Urease + Glucose acidification —
Gelatin hydrolysis  — Glucose assimilation +
D-mannitol + Citric acid -
Oxidase + Malic acid +
Maltose + Fructose +
L-Arginine + L-serine +
L-methyl lactate - L-galactose lactone  —

pH 6.0 + 8% NaCl +

+: positive; —: negative.

223 HTF 16S rRNA HBFFINDTREF 50
Br: [ BT A R L xR B, bR DI-1
(NMDCNOOOOMSF)Yj Agrobacterium tumefaciens
NCPPB2437"  (NR115516) .
tumefaciens IAM 120487 (NRO41396)HY 3 4% 5% R 1
VT, HARRIESS B 99.85%F1 100%., ZEGTEZS

Agrobacterium

99 DJ-1

T

54

—_

0.005

SO B A BRAE AR B e S5, R RIPR DI-1 %
FE AR - 3E AT 7 (Agrobacterium tumefaciens) .,
MEGA 5.0 3yt R Gt A BRHANE 3 s .
2.3 EHRAEK ML R SRR 2

Kl 4-A 4R WoR, 7E8ERNS 0-4 h N, DI-1 78
BIRSEFR IR LB 3595 BRI TR G2 1,
FiE 4 h R AR AR B, (HAEE ARG IR
SRR B AR T LB B55RkE. = 16 hivh, H:
& LB Kigihk EC#EAREW, ODeo [0 1.278,
YRR RS FRE B 1.8 %, e R AR IR
b, H53% 18 h JFHEATREM, ODgo fE N 0.702

Kl 4-B 451 BN, 78 pH 7-11 BIYEFEIN, DI-1
WIREIE W A K, Hifid pH 8. 7E pH 8-10 (1955
FRAMET , WP B 2% & T pH 7, T pH 11
ZAFF MR ARG S pH 7 CH B 25 5% 76 pH 12
ST, DI-1 B4R A2 SRS, (AR RS
REZE 123871

Agrobacterium tumefaciens NCPPB2437" (NR115516)
30 Agrobacterium tumefaciens 1AM 12048" (NR041396)
71 Beijerinckia fluminensis UQM 1685 (NR116306)
—————  Agrobacterium larrymoorei AF3.10" (NR026519)
63 Agrobacterium fabrum C58" (NR074266)
36] T()':'thizobium pusense NRCPB10T (NR116874)
92 Agrobacterium salinitolerans YIC 5082" (NR157010)
—— Rhizobium skierniewicense Ch11T (NR118559)
100 Rhizobium skierniewicense Ch117T (NR118035)
92 Agrobacterium rubi NBRC 132617 (NR113608)
86 Agrobacterium rubi LMG 179357 (NR114990)
97 Agrobacterium rubi LMG 156" (NR118991)
——— Rhizobium nepotum 39/7" (NR117203)
—%inhizobium selenitireducens B1T (NR044216)
Rhizobium naphthalenivorans TSY03BT (NR132669)
Ciceribacter thiooxidans F43BT (NR159178)
| Rhizobium daejeonense 1.617 (NR042851)
100 IRhizobium daejeonense NBRC 102495" (NR114121)

3. ETF 16S rRNA FEFIHMERE % DI-1 RHE LA EH

Figure 3.

Strain DJ-1 phylogenetic tree constructed based on the 16S rRNA fragment sequence. T: standard strain.

The numbers at each branch points is the percentage supported by bootstrap; Bar 0.005 at the bottom is the

sequence divergence. Those in parentheses are the accession numbers in GenBank.

actamicro@im.ac.cn
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(A) (B)

1.0
1.4 t=Nitrogen fixation medium .
12 [77LBmedium 08 | ‘
1.0 +
Q Q
C 06t S
0.4 t
02 02
00 L 1 L 00
0246 81012141618202224 7 8
t/h

1.2¢ ok
ok

.
g VO o

*okk

okok
wkx 02} EEES

10 11 12 01
pH c(NaCl)/%

2 3 45 6 7 8

B 4. BEHREREHE
Figure 4. Strain growth characteristics. A: growth curve; B: alkali resistance; C: salt tolerance. The asterisks
denote statistically significant differences as determined by Student’s z-test, *: P<0.05, **: P<0.01. Values
represents means £ SD. Three biological repeats were performed.

Bl 4-C g5 EoR, 16 pH 9 MR FRIEP N
1%-4%M NaCl, DJ-1 A B aa sl B 34 2 = T
TR FE IR AL, RUNZH R RA —E s hE.
Hh, NaCl¥REE N 3%MREFRAMT, HEGEM
AR, IS T 5%, WHkAK
2| —ERE RS, ERHEEESE, &£ NaCl
WHE 8%, WMRANBEATEIF IS A, 2 B Y
i, DI-1 Al 32 pH 12 8¢ NaCl 7 &t 8% A0 stk
BRI
2.4 DJ-1nifH FE M

Pl DJ-1 B9.5 DNA Mk, §73EH 400 bp 1
1000 bp ZA7 10 2 A Be(#l 5), M P45 Rxt b &
B, 400 bp W A B J¥ 4 5 Agrobacterium

tumefaciens strain ISSDS-369  NifH-like gene
(EF620480.1) #1 Agrobacterium tumefaciens strain

ISSDS-370 NifH-like gene (EF620481. 1)AR{L 1435
ik 90.00%7F1 93.36%, VI E % Beamby [ A i
nifH FE[H
2.5 DJ-1 [EREE KX HIMNBEEE )

Z205E , DI-1 WMRIERIA TS ARG TR AL 1 77
24 hm, MAMBEREHR 9.8 mg/L, iRl B A

TN 0.28%, H[EAMEE N 424.33 ng/L, &
A R MR B ) A A T BB T -
2.6 WHRRA RS HT

& King [RHFRIEPRE SR 2d 5, H
SalKowski Fb a3kl & B, DI-1 7] F= A K K (TAA)
34.5 pg/mL; 7£ MSA-CAS B 77 3 ih 4 7 B 77
2d fEH QM i AR B, RZEEA
PR AKBYRE 1. 7E PKO FIFBI G FR3E R —
B la) e, FURAA S - A aE B R, R RAY
—JE I W AR P RE T (8] 6)

bp M CK DJ-1

2000

1000
750

500

250
100

1000 bp

5. nifH E[F
Figure 5. nifH gene.

http://journals.im.ac.cn/actamicrocn
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ZHRIR B AR R AT X B (E 7). BEEA T
PERERHERE, ARPRE] TR . S5, TSR
PRI ZEIE kB . 8 8 Bl ik, FoK

6. DJ-1 AREFIRESRAIRE 1

Figure 6. The ability of DJ-1 to dissolve phosphorus
and potassium. A: solubilizing phosphorus; B:
dissolving potassium.

2.7 AR
N s i ; 7. EAREMDI-1 FHIRE
2.7 DJ-1 HERALAEROR A SRR Figure 7. Phenotype of maize inoculated with DJ-1.
GEnti i Eh O [ A A DI-1, FERREAR K H, FEk A: control; B: DJ-1 treatment.
(A) (B)
80 4.5

70| PACK E=ET il 4.0
i 351
g
£ 3.0r pmm
Z 20}
£ 15¢

1.0+

0.5+

0.0

[mACK EET

*

60 |-
50 |
401}
30 g lsE=t

I
20 +
10 -
0

Plant height/cm

© 55 D) 4o

A CKEE T ok 35¢

%%

201 HH 7 CKEEE T
’ 301 priit

25+
20 -

*kk

Leaf width/cm
SPAD

15+
10 -

0 45
t/d

15

w

8. EREZEKRZHER
Figure 8. Main agronomic indicators of corn. A: plant height; B: thick stem; C: leaf width; D: SPAD. The
asterisks denote statistically significant differences as determined by Student’s #-test. *: P<0.05; **: P<0.01; ***:
P<0.001. Values represents means+SD. Three biological repeats were performed.

actamicro@im.ac.cn
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Fig% 15 d I, Banit [ AU A A FRZE P 2 ik e ik B
36.34 cm, A%IEZHAY 28.84 cm 127 26.01%; Ab
FRASF-ZEMN 3.04 em, B IRZLAY 2.705 mm
PEE T 12.38%; ALFRALM: FF3 98N 1.45 cm,
BV 1.21 em B4 T 19.59%; AbFA M
M4k % SPAD {H-F¥h 34.33, #xFIE41AY 29.4
BT 16.75%. ZHi5% 30 d B, AbFRAIfRRE . 22
KL, M58 &4k R SPAD {3 HAS A B4R T
28.55%. 13.45%. 27.48%7% 23.63%. % 60 d i,
THEMRE . ZEHL. MSE 3 MR ERECR, b
PRAH AL 0T B2 23 Bl 4 & T 37.85% . 13.64% .

29.29%. ASTRE ARSI ORI, R Beit s
(A)
7

-

HH ACKERT]

N w -~ W
T T T T

Underground part weight/g

—
T

(=)

Fresh Dry
9.
Figure 9.

Weight of the ground part/g

g7, B, FORAEREHRA L E RIS,
JITA Ab BRI R (A2 28 B i R T R
A= Py R SRR R X RE I RCR AR5
ENRETIMLEE R B9 BdsEas, DI-1 gEfE
HRAKE . SXRAMLIL, AbFRA b 355 A0
() TR T A R A B R T 86.5% Al
74.37%, 25K R EKF-
2.7.2 DJ-1 EEBIE T WEAMRESR: Bk
s e A i R B R B L AN ek B E R R £
K, FhFRZERMC, HIMBIED - WHER N 3 1
RN AJETERR , FKFPF2I AT i, 10 4521
SR (T1: SHEMEIRCAE R, T2. BHEMSI P

(B)

25 o
ZCK EEEET1

20

15+

10 |

5 I kk

o HHHH %
Fresh Dry

Corn biomass. A: underground part biomass; B: aboveground biomass. The asterisks denote statistically

significant differences as determined by Student ’s #-test. *: P<0.05; **: P<0.01. Values represents means+SD.

Three biological repeats were performed.

(A) B) 5. Q) 19 .
601 . (B) , ©) 20
18]
g 50t 84- 16 L

]

= 40 £ A
5 53 2 12}
=30t < & 10t
< 52- 8t
~ 20} sl 6L
10} I 4t
2+
0 0 0

Tl T2 Tl T2 Tl T2

10. DJ-1 7EEFH S T AEFELR
Figure 10. DJ-1 inoculation effect under saline-alkali conditions. A: plant height; B: thick stem; C: SPAD. The
asterisks denote statistically significant differences as determined by Student’s #-test, *: P<0.05; **: P<0.01. Values
represents means+SD. Three biological repeats were performed.
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Abstract: In China, the saline-alkali soil covers an area of approximately 99.13 million hm® of which the severe
saline-alkali soil with pH value above 9 and salinity greater than 0.6% represents a growth rate of 1.4% per year.
Improving plant rhizosphere environment by utilization of nitrogen-fixing microorganisms to increase crop yield is
an important method for saline-alkali soil amelioration. [Objective] Candidate strains were selected for the
amelioration of extreme saline-alkali soils by isolating the autogenous azotobacter from the soil sample collected
from the coral reefs in Sansha City, Hainan Province. [Methods] The strains were identified through morphological
observation, physiological and biochemical characteristics analysis and 16S rRNA sequencing, followed by the
analysis of their nitrogen-fixing, salt-tolerant and growth-promoting characteristics, and verification of their effects
on the main agronomic traits of corn. [Results] One strain of extremely salt-tolerant nitrogen-fixing bacteria named
DJ-1 was obtained. The colony of the strain is round in shape,The individual bacterium is rod-shaped,sizing (0.3—
0.5) um*(0.5—-1.3) um. Negative in Gram Staining, the strain is highly homologous with the 16S rRNA sequence of
Agrobacterium tumefaciens, hence it is determined to be Agrobacterium tumefaciens. Under medium culture
condition, DJ-1 presents normal growth at pH value of 9 with NaCl concentration of 1%-4%, and tolerance at pH
value of 12 and NaCl concentration of 8%. The nitrogenase gene nifH was cloned from DJ-1. It has been indicated
in the pot experiment results that the growth of corn was significantly accelerated by DJ-1. [Conclusion] The strain
DJ-1 has the tolerance to extreme saline-alkali conditions, coupled with high nitrogen fixation and
growth-promoting capabilities. It may be a potential candidate strain of functional bacteria for poor saline-alkali

farmland amelioration.

Keywords: saline-alkali soil, azotobacter, Agrobacterium tumefaciens, promotion of growth
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