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1.1 XRG4+

L ey KGRl 9 5.
11,2 KR AR T TR

DX R 6 B R 1 1. R 3% IH AR B I R B £
(120°39.347" ~ 120°41.671°E ., 33°13.856" ~ 33°14.045
N), ¥ 0.25~32.08 g/kg.

AR ARG I ] g SRR R0
1~20cm RZE#REL, BALYERT: pH 8.2, HHL13.8
g/kg, 4=N 0.8426 g/kg, 4P 4.27 g/kg, 4=K 59.35 g/kg,
%P 36.47 mg/kg, 13K 361.9 mg/kg. Ktk
# B T5 5 (glkg): Ca?t 0.089, Mg®* 0.030, Na* 0.182,
K*0.055, HCO5 0.034, CI'0.706, SO,*0.067, &
MR 1,162, WS 187.5 uSlem, WRANNJE, i+
CINL K25, VR4 A, T3 0.9 mm §fi, KT )54
o
.13 fuXAPel oS & (glkg): ROKFS
FF(MS): HHLR 894.2, 4 N 17.5, JE#A HUIE (OF):
HHUR 409, 4= N65, 4 P425, 4 K42.8, W&
0.9 mm i, HFEH.
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1.1.4 4N E IR R 5B A0 fift w1 40 s 55 5%
J (g/L, 15 C): KH,PO, 2.0, NH,NO; 2.0,
MgS0O,-7H,0 0.3, CaCO; 0.1, NaCl 50, FeSO,7H,0
0.003, EREE0.2, T AKFEFFKY (0.45 mm<IiffE<
0.9 mm) 25, Hiflii 20, pH 8.0 ~8.5; WML -4 4%
BN (gL, 5 G); REFFREEEFRE (L, 105
CC): C Hrg3AInEfE, NaCl F&EEChy 0.3 gL,
pH 8.0. /= EPS fif #h LI TiRE TR (g/L, AR5 T):
JERE 20, KH,PO, 0.5, K,HPO, 0.2, MgSO,4-7H,0 0.5,
WebkE 3, Blg 20, Rk R HMEA S 1000 ml,
pH 8.0 ~ 8.5 Chfik -2 I s WL 1.1.2); 7= EPS i
SRR R SR (gL, AR5 TT): 7= EPS i #h 5
BRWITH RS 3 CRINEE ). LA B FREE M 8 ke
A4 1000 ml, 121°CIEHCKE 25 mins
1.2 Rt
1.2.1 WMifESEE BIeKkBREE C BRIk
B Ak, Phikfe G BRIk LR/ME HAAKT 2
AR, #53] CC K77k (250 ml #2)H%E 50 ml),
Fiid 5%, FEIMRKEE 5 RJGMEFFHRESR, Jiikh
M ERBAS AT AR - UL L ERES T B33k, 4l
TEAFRER AR, BN TT B389, 72h FEbE
WA, BN AR 2B DUE EPS, 4°C R,
BX B, 96 EPS, 30°C KUT-HRE, Bk EPS
R AR ERAERLAE AR IE AT, 16S IRNA J751
M. PCRY™HG 514, Mk 10 5l ¥ F27 (5-
AGAGTTTGAT CMTGGCTCAG-3"), Jx 154 R1492
(5’-CGGYTA CCTTGTTACGACTT -3"), # /= 4i%
SRR A AR A B A wI
.22 B KA CEKFEER MS,
JE R HUE OF) L 3% &4 5l 4] # 5 + 45,
100°C FEEZVKE 1h J5 28°C Hieidad,
KE. ¥R, ®H 3 k. PVC ¥ 30 cm, H
£ 8cm, budFH, SRR bR B AR 2 om
L, BBIRESI, PVC &R I 9y 9,
J i HOK B UEAC, FENJEREL) 2 em KW 4 ib,
B E AT

PR E R (320 M6, DF-2) ANFAE, i in 4 Al
Y (MS. OF) A, I 9 M. OAYM
FHHW AR R (CK); @QMS +J2; @®MS + M6;
@MS + DF-2; ®MS + CK S InFSFFAS £ 0 41 4
S, ®O0F +J2; MOF + M6; ®OF + DF-2; ©
OF + CK (s A HLAEASE M 41 T 0 JD, R4 b 3
3ANEK.

BIREREFE 20 h, 202 b, MR R CINAEE

600 nmAitODELNT Y. ) BRI 4K, 38 B OB K HE Bk, 4%
10™4Mg BRIl A B AR, TR A MR AT AL
Y- L - RS, BAPVCE, A 8 2 KWL
AL B TF I dERE SRS 20% AAy, EilkE
FE. 4 MG, BUEEERIZ 2~7cem 3, HRRGR
AL e A e i, SR TR o g, e
P o O s 300 0 AR >2 mmok R 1k
2 ~ 0.25 mm/MAZEIA,L 0.25 ~ 0.053 mmig Ak, <
0.053 mm#ifb ki 4 2.
1.2.3 @ARE PR KM T, 75% K
HEE, TRNAT . A R RN 5, K
H AR R 20 A0, K aEat. Ty s e
3% FOKAEFT, $LFh o fEAsFran e, WK 3 A
WP OB J2; QWk M6 @A (CKD,
ANGEFEE 3 AT, K AR R RS AR
B AH IR B A2 1 kg, AERREHLHES T H s =,
YeFE LS KR 20% AAT, CE 14 K, [EHE 8
BLEAKFN 7, dsk oK EEH, HE 35 KJatEkk
AEIEECH , M AR 3. MR T (60°C R
T,
1.3 HEAESS%IT

FHl SPSS16.0. Excel2003 A4 HdiidhaT 4 it 5>
Mr, Tukey HINZE 7 220 MTidiiliAT 22 e W& R #T (p
<0.05).

2 HR5N

2.1 EMIFIEEE

20k, A ERI0u B S AE 1 b B4 B
ERPEAR ZEAR TR Bk S5 e L I A1 SR 5 22 1) 48 1T 1T
M, RS54 DF-2, @A Gk 1 W%
& AT HERRE R (Sinorhizobium) . 7E 33 1H bk B
RMHE LA 2 Sl i pk: A5 M6, J2.
2ol 16S rRNA FP o1 oA S A B AAGR S, 92 AR
AR (Bacillus pumilus), M6 Ay ki 5 2F #f0 AT

(Bacillus subtilis) .

2 W& H: BT, HeMEik DF-2 58S
PR A S B, HIEkk DF-2 A7
FEAT, 72 h EPS 7 HAE 3 BRAIE T b itk M6 RE
Bfi TOKAERT, X774 EPS; Wikk J2 Xt EOKFRFF 5 K
RFEAAE 3 MR e, (HAN/MUE EPS. Witk DF-2
fif SRR, (HEYIEXT NaCl i 5z ik 3%.

2.2 THRAWE

2,21 TN JES BT WL A 3o b BEOGT SR AR TE 111
S AR R 2 P SR AR AN [ R Ak A R R 2
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Table 1 Main physiological and biochemical characteristics of strains
173 EEe S I RNERNER B Wk VER V-P o I TEERER  L-PURARE D-H R
KA KA SR s I
J2 + + - + + - + - - + +
M6 + + - + + + + - + + +
DF-2 - - + + + + - - + + +
e 7 RORBITE, -7 RoRBITE.
% 2 WHEOERTEFT. 7 EPS #E N RTTEESEE
Table 2 Strain ability of decomposing straw, EPS secretion and tolerant range to salt and alkali
BgE| CcK J2 M6 DF-2
5 RFEFREHR (%) 18.3+174 33.73+0.23 24.6+4.08 18.6 £2.62
3 K EPS 7 (g/L) 0.21 +£0.05 0.33+0.05 4+0.14 125+0.31
NaCl i 573 [l - 0% ~ 8% 0% ~ 8% 0% ~ 1%
pH i 3% Y - 7-11 7~10 8~10
e “=7 RORARME o

ATLLE L, M T >2 mm &g FARKEER
FET CK, IS HUIEASEZFR 40 56 6 i (OF+CK) 7%
WA RS CK ML >0.25 mm HBASBILEE

=% (E 1), 28 J2. DF-2 &b 5 AN fh kb B
CK ALK PIZEIRS Eth B,/ 32, M6 5
ANERP S CK AR LE /N SR AR 53 W& 34 s Befh M6

E A A H K CRAT U R AR 35 F 22 25 1 5
$§ﬁ&CKmﬁ@ﬁQ§E%E?%%ﬁﬁ@oﬁ

. > 2mmZZZ2~0.25mm  EEEE 0.25~0.053mm —K— 4 B A
307 al 112

25
20
15

10

R AE R (%)
M EHE (logl0)

OF+M6 OF+DF-2 OF+CK CK
ab

OF+J2

CRE FRENFIZR ] BRRAC B T7 3R AN AR Ak 24 1) 22 57 b 2%

(p<<0.05), /NETFBEATIR IR — IR A [ T R Ak B ) 22 57
B3 (p<0.05), T)
B 1 FEAn AR IR A E R AL EE 3 I BRI B 2
FHAEHENZN
Fig. 1 Effects of different inoculation treatments on soil aggregates and

bacteria livability under organic fertilizer application

RS H 0 e S A UIE BLRERh 3 Mgl ek 7 &k
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SRAKIOTE I A RN I 2 A WU S SRR, Bb
PR EG REUARE .

2.2.2  JInTOKAEFT SR AR ST A SR AT ) 5% 0

X AR FPREER SR ARAN RIS BR PR BUR 22 57 0T LA
Rl 320 M6 AR A CK AHEL W 9 n 7 >2
mm KARAESE, >2 mm KHZE. 2 ~0.25 mm 7
544} 0.25 ~ 0.053 mm f 158 A 75 &2 Al 31 50% LA
b (B 2). >2 mm KRGS E, 0 M6 AR D%
T AR AR s I, R 32 AbERR .
Bl DF-2 5ANEE R AR EE 2 [0) 55 b g A1 5 A s 0 i
FZESE, (AR BRI AR S R T CK. |
SR TR N KRS HARh 3 MRANBEMEIE T HIZRAAR 1
J, JUHSERER J2. M6 AbFHE G A K BRI L K
FerbEbR M6 X KRR DTk iR o ) Al — B AR AR
L RS R A 2 e T LA, M T KRS
FMp SRR B AR T KBRS

M 1. B2 T, g ECRE L BA L E
Tl P B4 v T AR R By CK . TRTRK DF-2 76 M b Tk
FEFF AL B B AR . BRAR AT ML A RS, W
R AN RE S RREFEAE 0 B 5 3% 4y, ML AT R e i
0 P AR RN FE DA 2 18], SRR P SR AR B AT

LWHE BE T

2.2.3 i hnJE AE PUIE K FORAEFEXF >2 mm K
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> 2 ZFFFL2~0.25mm B 0.25~0.053mm —K— 40 45

80 110
70+ 19
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50+
401
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101

0

ARG (%)

O P N WM ol OO N 0
M %R (logl0)

MS+M6 MS+DF-2 MS+CK CK

MS+J2
ab
2 FEMERFEFFLE P REIEMAEN A RAT A E
RAEHERIFIT

Fig. 2 Effects of different inoculation treatments on soil aggregates

and bacteria livability under corn straw application
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FHEG, it KA AT Ak 2K [ 58 Ak 5 o J 3 T
JEAAE PR (B 3). 5 CK AL, Mihn KA
FEALEREERD J20 M6 KT R AA 1 1 384 I B 38 v T
40%, HAh M6 AbFEE R, KEIRAAIE Biatis
60% LA b, DF-2 JANEE R A K 141 58 4 2 o 3 i e
Tt 20%; it N E A HLUIEAL R R 02, DF-2 K
AR BRI INEEEACH 10% Aidqs

8 1 A B AT AL

60 |- bA B TORFEFT

(o)

Bibi ot

OF/MS  OF/MS CK

OF/MS
+J2 +M6 +DF-2 +CK
gLl

OF/MS

3 EMAIERFAIHENIIT>2 mm BBIERRE RN
Fig. 3 Effects of two organic fertilizers on >2 mm soil aggregates

under different inoculation treatments

2.2.4 il A HUIE & EKFEFFAT <0.053 mm
W RERI R AR AR, 5
CKAHLL, Jitihn e 24a HUE AL BE RS Rb R i 53 = Tl
INEKFEATE AT (B 4). TKFEFTAT >0.053 mm
R A SR AT AR A F K T A WL . e
TIE BH JB5 20 HUAE T SR 554 294 [ SR AR (1) T s A 3 A
BN

o0 . BRMATHUE W OERESF
80
70
60
50
40
30
20

bR E R (00)

OF/MS CK
+DF-2 +CK

OF/MS  OF/MS
+J2 +M6

OF/MS

(5
B 4 HEFLEHFEMEHHX <0.053 mm FhAbhL
R 2 RN
Fig. 4 Effects of two organic fertilizers on <<0.053 mm silt and clay fraction

under different inoculation treatments

2.3 BRRAE

— kU, BT 0.1% W, YK
SZ R R . TR SR Ve, 4 IR KT
0.13% ~ 0.16% I, AKiRZz. ik LigEshnnh
0.12%, HANURERIRMG, B FKRIEAEATAT 4k
PR AR A g v R R S KB S 2
2,31 B AL BN K T R R R AT R 5
i) . M M6 AP TR TR 32
AbEE R CK, #:Rh 32 MhHEIHT R T CK, HER
IR . ORI FEARAT T2 . FPh A 2135 08 3 i
BRAETE, Hoh 3R M6 4B CK A LL RIBRAE TS %
ZESIR BB, M 32 S CK M ER
ANEFE (H 5.

B iR O B

HET 3 AT RERAR R (%)

p G5
5 FREHEMALIEN £ K HERIERFERRIE

Fig. 5 Effects of different inoculation treatments on percentages

of seed germination and livability
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Fig. 6 Effects of different inoculation treatments

on dry weights of corn shoots and roots
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Influence of Saline-Alkali -Tolerant Bacteria Combined with Organic Matter

on Formation of Saline-Alkali Soil Aggregates

LIU Cai-xia, HUANG Wei-yi
(College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Column and pot culture experiments were carried out to study the effects of saline-alkali-tolerant bacteria screened from coastal
saline-alkali soil combined with organic matter on the formation of saline-alkali soil aggregates and the growth of corn. Results showed that, the
inoculation with bacterial strain M6 that can decompose straw and secrete extracellular polymer substances combined with straws that decompose
directly in soil has the best effect on the formation of saline-alkali soil aggregates. The percent of large macroaggregates increased to more than 60%.
Compared with the decomposed manure the undecomposed straws has a better effect on the formation of saline-alkali soil aggregates. Saline-alkali
soil inoculated with bacterial strain M6 has a better effect on the formation of soil aggregates compared with inoculation with bacteria of single
function that can decompose straw or secrete extracellular polymer substances. Seed germination, livability and dry weight of maize were all
promoted under the inoculation with bacterial strain M6.

Key words: Saline-alkali -tolerant bacteria, Organic matter, Saline-alkali soil, Soil aggregates, Extracellular polymer substances



