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Effects of Compound Bacterial Agents on Growth, Development and Yield of

Soybean in Saline Alkali Soil
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, SHI Jun-you', CUI Yan-ru’, ZHANG Da-yong’,

Abstract: In order to clarify the application effect of compound bacterial agent on soybean in saline alkali land, taking the pot
experiment soybean variety Jiyu 86 as the material, the effects of compound bacterial agent inoculation on soybean phenotypic
characters, physiological characteristics and yield were studied to provide theoretical basis for the application of compound
bacterial agent on soybean in saline alkali land. The results showed that the application of compound bacterial agent reduced
the seedling emergence rate and seedling emergence potential by 2.22% and 6.67% , respectively. The plant height and stem
diameter of BF treatment were higher than CK, while the stem diameter was lower than CK. The leaf area of BF was 3.85% ,
5.78% and 3.93% higher than that of CK at node stage, pod beginning stage and seed filling stage, respectively. Compared
with CK, chlorophyll SPAD value of BF decreased firstly and then increased at the beginning of pod stage and seed filling
stage. There were no significant changes in pod, SOD activity and MDA content in different treatments. The total density,
total coverage and total aboveground biomass of weeds in BF were 467.0 plant-m ™, 11.94% and 90.95 g lower than those in
CK, respectively. The stem dry weight per plant, effective pod number per plant, seed number per plant and 100-seed weight
of BF were 1.97 g, 4.0, 10. 22 and 3. 12 g higher than CK respectively. There was no significant difference between
treatments (P >0.05), but the yield per plant of BF treatment was 10.71 g, which was significantly higher than that of the
control (P <0.05). Therefore, the addition of compound bacteria can promote the growth of soybean plants and inhibit the
growth of weeds, so soybean yield was increased in the treatments.
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AR (31°26712"N,92°1"12"E) = FE FL A A W E T
HRBR A, 7675 A AL B} 27 B A b g I 5 AE 285 i 51
B3 3 5 O B AR AR OE D A TR B RS S
TERESE + H W BUE A R, Hh 2R S AT I
1.0 x lOlocfu-g” 5

F 2021 45 A4, 7€ HAE 20 em & E40 emfd
PVC 8,70 5% 51 45 PN 7 > b 2 82 6 el 1k A FH Y
190 ~30 em IBAG R T . SHHTA L 48 45 + R
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2.2 AEAETHLE pH FIESE
H 2 1 AL, O [R) &b 38K & AR 72 1 B Be 2
I A1 pH $hinii EC 9K (14 47 [F] 44 4 BF b3
TERE RSO T pH 43512 7. 61 F1 8. 34 X
439 Ee X B 0. 04 IR 0. 06, 35 22 ] 25 5 B 3

Dominant species and relative abundance of microbial agents

(P <0.05) ; BF b P () 4 38 iy S S A5 35 ) RN Slops
9143507 265. 14 F1 117.00 s+ cm ™", 4351 b %k BE 25
3.85 F118.67 ps-cm ™' AbHE]2E AR B E (P >0.05)
P, &2 6 B8 700 A9 S i A el AR A 4 0 £ A ik
.

1 TELETHLEpH MBEXR

Table 1 Soil pH and soil conductivity under different treatments
&P Sowing period Bk R6
KbFH Treatment
pH EC/(ps-em™1) pH EC/(ps em™1)
BF 7.61 £0.17 a 265.14 £13.08 a 8.34+£0.02 a 117.00 £10.39 a
CK 7.57£0.25 a 261.29 £22.48 a 8.40 £0.04 a 108.33 +4.73 a

T AN PR FOR 2R B (P <0.05) T,

Note : Different lowercase indicate significant differences( P <0.05). The same below.

2.3 FEAETHMFHERKR
FEZF AN S 2 R W BT BT ROIR B0 R 32
fobr. 2 AIAHL, BF AbF i SR

Tk 86. 67% F1 71. 11% , 43 & CK ik 2. 22% 11
6.67% ,(HAbFEA] AR B E (P >0.05), HILE
FUG AT K 8 &t P AR — e BB AN R 52 )

£2 REAER T H SR

Table 2 Seedling emergence rate and emergence potential under different treatments

AL %

4k 3 R ES

Treatment Emergence rate

g

Emergence potential

71.11 £20.28 a

77.78 +18.56 a

BF 86.67 +14.14 a
CK 88.89 +10.54 a

2.4 A[EIAE THIEREERIRR

2.4.1 #hafedAn WREINE B ORZH R A K

ROLUNE 2 frzs,6 HWIZE T A, BF Ab B 54 bk
PR T CK, bRk 5 47. 86 em, HE XTI &

4.59% ;M Z2 A0 2 AIK T CK 9 a3, sk 250
7.14 mm, HOSF IR 2. 199% Kb B[R] F A
TEPRZ AT (P >0.05) , Ud B B 700 8 ook i ik
AN FATE i 25 R
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Fig.2 Plant height (A) and stem diameter (B) of soybean under different treatments

2.4.2 Fheeetet@mA DIREM AR SHAR TP
5525 07 Py NI - = I N LR LS NS R 1 7S
Digent T AR AR R N ER 3 FoR, RE—T I (V1) |
RIS (R3) (SR (R6) YT REM T ALA 5. 13,
111.04 F1 605.51 em’, 4 %l & CK & 3. 85% .
5.78% F13.93% ABALPR[E] 25 55 AN 3 (P >0.05)
PRI, 508 ] g 3 ) e i i T AR, A B T
HETIE .
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Table 3 Functional leaf area of soybean

under different treatments PAAT cem’
Qb B
Vi R3 R6
Treatment
BF 5.13+£0.59a 111.04 £11.92 a 605.51 £130.99 a
CK 4.94+1.06 a 104.97 +12.73 a 582.60 +122.12 a

2.5 FE4AETHERERRR

2.5.1 vtgEAF N34 iR, V1 BF AbH S
CK (1) SPAD B {LAH 2% 0. 14, &b 3 (7] 25 5 R I &
(P>0.05);R3 #j] BF &b Hnf ¢ 2 & & 5% CK fi§
6. 01, 4bFHH] 22 57 2 % (P <0.05) ; R6 1] BF 4bHi%E
CK /5 2.55, 27 W3 (P <0.05) , RUIFEH A
SRR BG-GB T AR R

®4 AER/EBETHREMHHITEESE(SPAD H)
Table 4 Chlorophyll content( SPAD value) of soybean

leaves under different treatments

B
V1 R3 R6
Treatment
BF 46.69 £2.47 a 27.83+3.00 b 39.44 £3.35 a
CK 46.83 +3.00 a 33.84+3.71 a 36.89 £3.80 b

2.5.2 HESBEEFEM HES AH,BF 4 CK
Z A B i 2250, BF Zb ¥ i POD (SOD i ¥4 43 5l
A CKE 1.00 F10.79 U-g ™" kb3 a] 22 Sed /s H
BF 4bFE MDA % %5 CK 5 22. 39 nmol-g ', kb Hi[A]
ZRWIFARZE (P >0.05) , KAl LA, w5
TSI KR B POD il SOD % 4 Fil MDA £ & 52
Ml AN K

%5 REAETHEER A POD 1 SOD
FEEFI MDA &8
Table 5 Pod and SOD activities and MDA content in

leaves of plants under different treatments

POD i SOD i M MDA &+
Ab PR . .
POD activity/ SOD activity/ MDA content/
Treatment
(U-g™") (U-g™h) (nmol-g~1)

BF 128.00 +33.78 a  503.80 £36.55 a 46.94 £27.07 a

CK 127.00 £14.42 a  503.01 +65.00 a 24.55+9.38 a

2.6 AEAME TR FERETRAHE

M2 6 A1, BF Ab M e iy R fici 4t 4 F, 5
CK #H Hb /4t 25 i ( Amaranthus blitoides) o BF 4b
FHRR VR M MR B B A CKIK 467. 0 k- m ™, Ab 3 1]
2 (P <0.05) , Horp g 2R i % B2 45 CK A%
183.91 ff-m >, A PR 22 5% B 3 (P <0.05) ; BF 4b
PRAE B A 35 FEHR CK /& 11, 94% , hb#ife) 22 57 g 3%
(P<0.05) , Hrige 2 s BE 45 CK 5 4.81% , 2 5%
B3 (P <0.05) ;BF At FAY &% CK £ 90.95 g,
AR PRI 22 5 35 (P <0.05) , Horpge 22 B (1 4, |- 4=
Pt CK £ 69.26 g, 2257 3% (P <0.05) . #iH
TR AR S T 608 A AT 1 A% e 1 10 A i/ e B B
I R R A R LR W) i
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Table 6 Weed community indexes under different treatments

Y5 Species Density/ (#f+m~2)

E

Coverage/ %

Mo bR

Aboveground biomass/g

BF CK

BF CK BF CK

PR EL Cenchrus echinatus 601.25 +109.62 b 785.16 £+149.30 a

15.74+2.87b 20.55+3.91a 3.92+1.58b 73.18+19.11 a

KE%HE Chenopodium glaucum  7.61 £0.01 a 120.25 +91.12 a 0.83+£0.0la 3.15+2.39a 0.33+0.55a 8.10+8.45a
Ji & Polygonum aviculare  319.16 £193.38 a  343.07 £101.63 a 8.43£4.94 a 8.98£2.66a 0.26x0.14a 8.70+3.07 a
HEZE Polygonum viscoferum 82.76 £42.70 a  155.62 +117.44 a 2.17+1.12a 4.08+3.07a 0.39+0.11a 3.75+3.42 a

bW Amaranthus blitoides - 71.62 £40.05 - 1.88+1.05 - 3.90 +4.14
41 Total 968.92 +100.38 b 1435.92 +185.23 a  25.65+7.70 b 37.59+4.85a 4.51x1.69b 95.46+9.90 a
e - FORARAEZ X R B
Note: — indicates that weeds do not appear in this area.

2.7 AELETHXREFEZMIER

Hi 2% 7 "I A1, BF Ab ¥ PR ZEAT T8 R A
RUTEH | BB B R EE 430 10. 69 g.25.44
55.44 F119.51 g, 4331k CK 5 1.97 g.4.0.,10.22

1312 g, {HARERI] 22 5 AR 8.3 (P <0.05) s JLH
BF Kb AR =Ky 10. 71 g, 5 CK fI§ 3. 40 g, kb FH
B E52 35 (P <0.05) o 57 B X 45 idie bty
7 PTG , ST R AT T B 18 7 R

®7T ARLETH™ERMWIER

Table 7 Yield influence indexes under different treatments

. A RS . AR ARk
Ib3 HRREFFTE ) L% /S X4 )
Effective pods number 100-seed Yield per
Treatment Stem weight per plant /g Seeds number per plant
per plant weight/g plant/g
BF 10.69 +2.31 a 5.44+5.59 a 55.44 £16.06 a 19.51 £2.87 a 10.14 £1.31 a
CK 8.72+2.07 a 21.44 +7.28 a 45.22 +13.47 a 16.39 £2.20 a 7.64+£1.58b
3 it A D RE M I BRI A TAE MO &)
A\
E

HRBRIA BB 1 AT LAY Ab 8 - 158 ot s 45 44 [#]
FEMVEFRICR AN, 0] DUER L3748, P A Y
FORAL LB TR R 7 A A R el
— a2 TR s S5 ) e B S I 5 X SR AL
il AP T A W e 3 B AR B R AR VR B9 A K
RE o T A TR o e g Y
JEREG ] 28 25 f0 AT 18 @ ( Paenibacillus ) 1) 22 K5 28 2
FFT B ( Paenibacillus polymyxa ) , B Hii & 23525
FEUFF BT REA 0 5 A 0 [T 0 Aok eV 0 S A P e A
WX E SR RS B T A A P IR T
k71K d S (= AN < i 0022 R0 i NI w50 1 013
PR SR W FE L, R . A SR S B R e S R
oA AN Ok ] b P R] -3 pH A1 HL R LT- 0 2
S, Ul Y TR 700 FH O A DR AT 1 38 6 ol A £ 132 52 Wi
RELRYAE T LA 220K 28 2 A 181 O 3 19 5245 T4 71
A A E— R b5 1 R Ry & 5, X
ATRES AR YA A P BAT A FE AR, AT 4
HIF T A BAEX R A A
M2 A — , EXPAN[E LB 190t 7 POD SOD
I PEA MDA 25 5 JL-T- 3804 52 Wi, (H A0 RE B 12 3% fin

AT B8, 1 o B A AR MR 1 R A A
AR, HE S BRI, AT R R
THEAEAHEY R A SN, X552
KT R BERSHE AL A KPR RE 8 FR /K F- ™
MR R A — 20 R AR AE N
IVFZ TR, (B2 W Ak B R PR 1) 0 i 5
R X S TR BRI SR TG A L %
B TR A EREA

IR HRERS SR Y 58 K 73 ISR 23, DT B2 0 K
LR I A RGTE 2R R AR S AR )
B REEM(P <0.05) , BLHIE & R RES A AL
P A m R G, X TE IAEDF S T B A5 2 Tk
S RS ST B 4 X A R T W & A
A R A B A 3 o R R I A ek 5
TARF SR EAMRAKIE DRI, XdE K E
P LA B F A

4 Z5ig

AT Rt FH A T R 05 P R ORI M P A, X
MR R B i R R AN, AR AT
1Y - ER AL FR B A1 POD 3 M . SOD 3 #: \MDA &5
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