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Abstract: Based on soil salinization in vegetable fields of greenhouse, two bacteria (Bacillus mucilaginosus
and B. megaterium that can dissolve the insoluble phosphate and potassium) were taken as study objects,
microbial incubation and field experiments were conducted to investigate the effect of salt stress on the activity
and the phosphate and potassium solubilization of two bacteria, and verify the effects of microbial inoculum
application in lightly salinized greenhouse soil. The results showed that the maximum tolerated salt concentration was
10.5% NaCl and the optimum salt concentration of mixed bacteria was 0.5% NaCl, the available P and K
concentrations dissolved from minerals were highest in growth medium with 0.5% NaCl and increased by
52.06% and 75.41%. The application of microbial inoculum in the vegetable field with high soil salinization
significantly increased the levels of VC and soluble sugar in fruits of tomato, sweet melon, and water melon,
and obtained greater yields with increment of 104.81% ., 23.72%, and 28.96% compared to the control.
Moreover, the application of microbial inoculum significantly increased the concentrations of soil available
phosphorus and potassium from the fields with tomato, sweet melon, and watermelon by 95.12%, 22.83%,
134.52%, and 92.71%, 6.66% ., 117.46% , respectively, and significantly increased the number of soil bacteria
(P<C0.05). In conclusion, microbial inoculum with B. mucilaginosus and B. megaterium can colonize in
slightly salinized soil, promote the release of te phosphorus and the potassium in the soil, increase vegetables

yields, and improve the quality of vegetable fruits.
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JOT ZF FAT DA R LR ZE AT R X &2 W5 T AN
AR 3 B2 30 X R B T R S B 2 A AT TR LR 3
LT DA A 50T T AR L VBT RE D B s e, DL TR A T
FAE T B b 3 A it S - M b A R R R, T R
XoF 1R it i 3 77 i R JOT ) ) LA S e R 15 it - 4
HE B AR R AR R Ak 2R 7 R R R R S 4
1 #5057k
1.1 kR

EWIRE T 2017410 H 2 HE 12 H 30 HEEW
AU ARl R 27 5 R 2 B S 50 & AT

P B R A TR G B R (R e o 2 AL B R R
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At TR PG I, A3 4 398 349 S 2 98 B it 4 -, LA
PEALPET LR 1,

F1 KBETEEXRBEBLER

E3my AL/ AR/ S A/ A B/ A/ EC/ + 1k
27 (gekg ') (mg+kg') (mgekg') (mgekg ') (mg-kg " pH (pS+em™) &3
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FH 6 R be o k0 5 s £ R S A& 1R A KC
24— ZE R E 5 T 58 A & 2 R Tk IR SR
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T EC &2 R MRS RENE,
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SA T B T T 2 10 5 T U R R 1 O iR
SEfi G250 Qe @IL I E s 7 E IR iR AT NaOH
T 28 0 7€ 5 ATV 1 ROE  oR F T 4R AT 06 A 5E 5 ]
VPR R B R — AU L ik I
fife i A A0 RE 1 AR

M RE 1 (V) = (I Bpuman — CRpyuman ) X
100/ CK e e

fR B BE 0 (Vo) = (b Blawman — CRugman ) X
100/ CKgesg o
1.4 HIESH

K Excel 2007 B4 4b BG4 %, R A
SPSS 17.0 B AF#EAT ST 70 Hr o Fov SR T80 P 3% 07 22
BT AT 25 5 AR R B (P <C0.05) L BRI K5 5% B
RS R ] Duncan #6347 50408 19 22 5 O, HE] /)
DA g R 1] ¢ K5,
2 R 500
2.1 HomExESEEEMNEN

% 3 A1, 30 CREFE 48 h. IR A 1A RS H B

A NaCl ¥ B3 K B 8 F R # . 7F CK 4b 3 NaCl
WREE N 0.5 %0 B IE & KE 32 36 I IR A A I A 85006 TR 40 i
K, ik 7.5X10% cfu/mL; 7E NaCl ¥ FEH 10.5% I IR 4
B A ROE BB /N 238 0.4 10° efu/mL; 24 NaCl ¥k
JE R 12.5 VoI, 40 TR A2 2k 43 0 300 A B IR B AR A
XU VR A TR Bl B AR K A R Ar R Bl 0.5 %6 NaCl,
Hofm K 52 #h W B4 10.5 % NaCl,

*3 AAREHRSNBREEEENZN
NaCl VR E/ A RO R/
W RE/ % A (X10%cfu s mL™")
0.5 75 7.5a
3.0 67 6.7b
5.5 50 5.0c
7.5 16 1.6d
10.5 4 0.4e
12.5 0 Oe

VE A R[] /I s 2 AR ] NaCl il JiE b 3 1] 2 53 35 (P <
0.05), T,

2.2 HoMETESEEEE. A

MR 4 AT LLE W AE S A A R R v R 1 TR B 5
B v R % 0 S I 2F AT B LR ZE AT R TR A T
ST 20 T TR 32 B AN [R) 36 43 B 38 25 00 T R B R 1
T VERRE 7 . XA IR A T R AL BRI A [
JEER Ay b B 22 T), K I ) R A OB i AR A
209.60~302.17 mg/L, H.Ffi#& ¥ NaCl ¥ B 1) 38 K
117 52 R T [ 0 a4, BRI NaCl 5 52 (19 3 I s ie
G A —EMIHAVER . 24 NaCl ¥ B R 0.5 00T, 4k
PHZH FIXT R 20 K T U AT ROBE B A A ol 302,71,
199.07 mg/L, AbBEEH b X BR A3 i 103.64 mg/ L. fi#
WEfE 7735 52.06 % 5 24 NaCl #e By 3.0 % W}, fift W fig
7135 39.20% .5 0.5% NaCl ¥ AP 22 3R g 3%,
PEIATE NaCl ¥ N 0.5% ~ 3.0 % I, I8 4 B i W fig
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F1Ee i s 24 NaCl ¥ B o0 12.5 % I, TR 4 T it W fE 71
I 55 5 A AL FN XS B2 v A RO B A 4 R 20960,
193.17 mg/L, Ab HZ X BRZL14 16.43 mg/L, fi#
WiaE 1 R 8.50% 5 4 NaCl ¥ &4 5.5%,7.5%,10.5%,
12.5 %6 o4 A b #[A) 22 5O i 2 (P >>0.05)

TSR A DA Ak 30 T i v SR ACBT % it B NaCl
T B K2 BN R R A 25 A 2 R 2 e
(P<20.05), & W] NaCl & & (1 34 i %R & & 7 A 41

HIVEH . 78 NaCl ¥ B2k 0.5 % IE# ¥ g2 &b IR &
A i A0 B 77 A o A B A RN R A T VR R G AR
NN 142.05,80.98 mg/ L, &b 3 40 H X HA 2 4
Jn61.07 mg/L, ff ¥R AE 13K 75.41 % ;24 NaCl W
12.5 Y0 I TR A T A 1 B8 ) 55 55 - A0 3 20 F0OF BE 41
i Y S R B i A i o 119.62,79.48 mg/ L, Ab#
2 LR REATHG AN 40,14 mg/ L, A7 B 2R 8L 1 — & 1Y fig
PRRE T L AR BE TR 50.50 %,

R4 TRHBREI RS E B EFENNZN

NaCl BB =/ (mg LD AR/ (mg » L7 fife
e RE /% CK fib 7 REF1/ % CK b 3 AeH1/ %
0.5 199.0749.27a 302.7147.98a 52.06 80.9840.86a 142.054-0.81a 75.41
3.0 201.734+4.86a 280.80+23.04a 39.20 81.060.49a 140.2140.16ab 72.98
5.5 189.505.23a 219.6646.24b 15.92 80.9341.36a 138.074-0.59b 70.61
7.5 195.984-3.98a 216.666.89b 10.71 80.91+1.24a 132.4841.37c 63.72
10.5 195.8543.44a 215.32+16.89b 9.94 80.384-0.55a 128.0441.49d 59.30
12.5 193.174-9.85a 209.60+7.89b 8.50 79.4840.59a 119.620.39¢ 50.50
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(VA B AR R 0 . Wk — 2B N TR B TR R I B
Eh A B SR I b B 5T LA S B A7 I R T L DA
e % 3 i B L7 R TG A B R AT R A
2.3 WAEYE AR B R L I8 M 3K H R e A L
2.3.1 ZEAM AN E M i E B TR K E R R
B EE A ®on il AR W B R A 3 7 i R R
177 S JE o 0 3 2, SRR HORL AR PR g SR S 5 R
TG o (03 4, 11 R, W R 2R D, 3 o PR A
T S B A bR (36 5) SR B L R AE 1 T Ah, b B
41 VC &8 0] 8 R o i L TV M R W R e] i
WS B He o IR 0 4R 69.44%6,101.34%,12.33%
1 2.68% .22 5 L& (P <C0.05) 5 &b ¥ 26 F1 %} 18 46 (1
FSRE AR 0.21,0.16 kg/ 4>, HLXTHRZH R N 31.25 %,
REE R 104.81 % .25 57 W 3 (P <<0.05),

Jiti JFY Bk 2 40 B 700 Ak B TV T A I R o
SRR H T A it A 0 TR R A X OB R
I B ik 1) 2k S B AL B B G, EL i FH ek 9 T AR 0

£S5 WMEVEANBEHRR

W FRAE A B T 1 8 A4, TR) sl it P A A 0 1R 7
Aab B ) TSI L TR A % 2 ) IO A 2 L L4l
JERER . TR 52 T 46 b (3% 5) R &, BR mT i
1R O s R AT VA PR DR 9 A0 AL BRAE VC R R
B LRI VAR o X R 1) 41 145.83 06, 7,14 %%
35.41% . 255 B3 (P<C0.05) s Kb BR AL FXF B AL i) o S o
43518 2.85,2.54 ke/A, X BE L 12,20 %6, 43 w44
23.72% . 22 5 3 (P<<0.05),

it P D B R I o P AR 7 IR B RDH: 7 B
AT BUR PERG R AR SE IR 7~10 K LIAER 7Y
JNFEAE 4TI 42, i it FH B2 0 o 00 Ak 38 0 1 I 3%
A RIMBINIG . P IR S 5 T 46 AR (R 5) kR B L R
A A TR e R AT A I [ 0 A8 AR A it FH A
PR A R R VO R A] VM L L VO
SRS U AR B EP<0.05), AbBRLHFIN HEZH 1)
HIRH S 5.10,4.02 kg/ A, X B Y 26.87 %6, B
B 28.96 %6, 25 7 B E (P<C0.05) ,

H AT DL it FH ek 2 4 TR RO . R DA SR S
JoT, 38 e

WGBS MR R =20

m VC it BB a ik 52 AR iR R L/ H 7 i/ W=/
(mg* kg ") (mg+g H &'/ B/ % /% kg kg %
. CK 0.36£0.02 0.16£0.03" 15.6440.06 3.73£0.12 1.4940.20 0.16 5111 -

i T 0.61£0.04" 0.03£0.01 31.494£0.08" 4,19£0.15" 1.534+0.18" 0.21° 10468 " 104.81
CK 0.24%+0.09 0.2840.07 13.4740.16 11.78£0.46 6.27+0.46 2.54 3680 —

At T 0.59+0.03" 0.3040.06" 11.2640.13 12.1340.11 8.49+0.56" 2.85" 4553" 23.72
CK 0.2640.04 0.3540.05 11.294:0.02 10.5£0.13 5.8640.15 4,02 3360 —

PR T 0.41£0.02" 0.37£0.04" 11.2440.05 10.440.16 6.14+0.13" 5.10" 4333" 28.96

W RSBCT G ¢ FR AR EESE CK 540 BN 2% 5 8% (P<<0.05), FRA.
2.3.2 FARAMEDEN S BRE L FTIER®EES LIE
WAEH R ZeGHen i Y R R R R
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AR LA 6. ATt P AR A= 4 R A B ) - R Y
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A R0 TR B LG T R 2 1 S A A RO B —
WK, PR i A B A R4 B L CECEA L R T R AT
B 90 1.55 X 10%,1.52 X 10", 4.25 X 10° cfu/g,
4390 Fe Xt BE 2 880 23,02 9% ,83.13 % F1 26.11% ., 22 5%
3 (P <20.05) ; PR I A B3 20 v 40 B L TR L R
BAROEE RS W 1.96 X 10°,2.34 X 10", 2.69 X
10° cfu/g. 43 9l be % B2 386 i 133.33 %, 49.04 % FiI
42.33% . 225 W (P <C0.05) ; Bk 75 S AL 2 20 vf 1Y
YA EC TR L SR TR A RN TR B 0 R 1011 X 107,
1.43 X 10*, 1. 57 X 10° cfu/g, 43 5 kb %t B 20 5% fm
33.73% ,48.96 % ,44.04 % . 22 5% 1. 3% (P <C0.05) ,

FH O AT L i FH 4002 0 TR R A B B R R Ak
b 4 A IR, I GO R i A LS TR
A TR ) EL R 20 T BB S I R A K B IR R R —
PE o T 5 b R I T G 1R A ) T
REMS VAR - A Sk IR 85 X L I B iR
A A BT LA A K B

6 WMEMENZELRLIGHEER

TEREYHENTME
3 o g/ HE/ wm
% (X108 cfus g™ (X10* cfueg D) (X10%cfurg b)
(K 1.26+0.08 0.830.02 3.3740.12
B 1.5540.03" 1524002 1254000
CK  0.840.03 1.5740,03 1.8940,07
L 1.9640.05 " 2.3440.11" 2.6940.06"
CK  0.8340.04 0.96+0.04 1.0940,03
L 11140.04° 1.4340,03" 1.5740,06"

2.3.3 FMMAEMA AT EE LT RERE L
H A AR BAT R om R T AL T AR
7 A2b B ZH H A SO B 4 B R 207,09, 145,05, 237,12
mg/kg. 73 Lo X R 4145 5 95.12%0,22.83%0.134.52%
22510 3 (P<C0.05) ¢ Jifl 1 1 AE 0 T 771 Ak 31 4 v 3 2k
SR 613.06,273.09,285.13 mg/kg. 43 9 Xt
MR 4R 92.71%0,6.66%,117.46% . Z 7 B & (P <
0.05) . FH LT UL, it FH A3 A 0 1 700 o] LA 38 n 6 B R
Tt Ak - HE v A A R AR Y i
FT OB R X AR R AR R LR SE B 1 o O

EYHSENTH B .mg/kg
R b B RS RS
e CK 106.13+9.56 318.1340.05
" T 207.0948.25" 613.0640.04"
an K 118.09+8.91 256.04=0.02
T 145.05-7.43" 273.092-0.07"
o K 101.1146.12 131.1240.03
T 237.1248.20" 285.1340.02°
RIS £ N 7

A= A B Az EURR A Dl G AR A7 BOR B L T i

Jiti 8 S 7 Ml 1 I R A S T 4 Ak T AR AR T
KA IR, N I, Sk W 7E £ o o e 1
T T RERE I A KO R A B 1E F U i — 25 0F
FEM ] R, A7 S50 R R i+ v 40 s Al 4k
WA T R 2 TR X 3R 0 T A2 R A 3% sk TR
SEC N L AR R A b 43 B O T Y B BR 35 Rk 48 T AR
10 %%, f o AT IR R A2 B R 2096, 23R 40 o0 25 %0 I,
3 U 1 190 TR R T Y4 2 S A AL i AR i 56
TRA B M 5 28 00T B8 N K 2E T 8D e K ifit
ZERWREE N 10.5% M ERATMRE R 12.5 Y1, 40 7
) ER 4 A I 0V FE TS A 4K U0 B O [ B 790 6 3R 43
S e NN

B W B R Bk Tz b T R A R ek R Y
TR RESS AR + R SR T R TR IR A L ik
S R R Ak M T RS el 2R R R S R 1R 8% SRR K
PRAE— A R A A7 R85, DT A B AR AR AR K
FEAR M50 4R = i . DAk, BN Ah 2 3 5 i
A YR R R SR B R R R . B ST
it it AR B AR A= TR DL S B 2F 61 FTF 4 S3 — 1 (Ba-
cillus amvyloliquefaciens S3— 1) 0] DA ¥t 3% + 3 K A=
Rk IR A AR AT Ty L B R S T s R M
SE0) Ze b 3 AN B ST W it AR A HLRE T L
AR R R B R A L R OK R o P
SRR AT i M i FE R R R B R AT /N 22 A R Ak
PR R 40,8200 . /NZE PR REHE N 24.23 %6 5 D5 AR S
SR AR it GAE W R AT e R e
SR AR 32,17 % F1 45.57 %, ASHE ST bt i
A 10 R AR A R R Y 1R B S T A L TORI PG I Y
SRS T R 7 i A B v R ) He R B2 B
104.81%6,23.72% ,43.84 % ; . 3 $ i 1 3 b A3 %
AR B i, a0 He o BR A R v 95.12%0,22.83 %,
134.52% 1 92.71%,6.66 % ,117.46 % , X 5§ A2
BB 5 25 R — B0, 33k J2 T i A o B B Ak
R B OC R, SCRE X R AR R 43 6 1 B
Fift 25 7= A B R - B H w8 M 0 AR 2R X 45 Bl R W TR Y
WS, DA T XA 4 A K R R B 4 A L PR
1 B AR L B o W A HLIR L 22 B L A R R R
2 TG S5 400 S5 o 687 - B8 AR 485 4 B s, T A0 A5 e DD 1)
M TR ER A TE K

WEDREE B R RS AR RS
DI VI G , e A: W vk 2 1% 2 R IR R 5%
o) g S RS L it e 4 B R RE S el
A - e AT 1 57 Gl A W 4 B8 IR G Bl A 0 T ) Ak B
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