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Effect of Rhizobium Combined with Pamibacillus mucilaginosus on Soybean

Chlorophyll Fluorescence Characteristics, Yield and Quality

LI Xin-yuan', WANG Shou-yi' , WANG Shu-rong' , YUAN Ming' ,HAN Dong-wei' , WEI Lai*, TANG Xiao-fei’
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ricultural Sciences, Harbin 150086 , China)

Abstract: The effect of different proportion combined application of Rhizobium and Pamibacillus mucilaginosus on the soybean

yield and chlorophyll fluorescence characteristics at floreseence in the western arid area of Heilongjiang province was studied

with conventional fertilization as control. The results showed that it could improve the photosynthetic capacity and increase the

yield for using combined two kinds of bacteria fertilizer. The best combined ratio of using Rhizobium and Pamibacillus mucilag-

inosus fertilizer was 150 mL+ha ™' to 150 mL-ha™". Comparing to conventional fertilization application the content of Chla and
Chlb increased to 68.12% and 87.51% respectively under the treatment, while the ratio of Chla/b decreased by 10.32% . It
also presented significant changes as the Fv/Fm and Fv/Fo values increasing by 1.82% and 7.59% ,the qN value lowered by
6.25% ,total amount of protein and fat increasing by 4.01% and the yield higher 19.10% than that of the control.
Key words: Rhizobium ; Pamibacillus mucilaginosus ; Soybean ; Chlorophyll fluorescence characteristics ; Yield ; Quality

A FH K AR IR B ( Rhizobium ) 45 b 5 R ) LU
PR HIREIE RUSCR T A 100 Z4F 17 s, M I i 30 1
Y EZRER Tz A . R, SRHMEYE
AR Y B R R B A AR R T A A e D Y R
w2 RE I E R RE e A T
3B [ TR A AL R A R A

BRI S5 S ME R S, 2w
R TR A A RRORY . R AT
VE R I RERL 32 137 JE B Sh RE T b =2 — , 7E AR
A B 1 R A S AR A B R
TEW A K B8 = AR 7 & 0L i 55 2 7 TH 1Y 8K
207, P 3016 AT AR AEAR PR - 0 e3R8 1Y
Ot B b, B A 3 ROV R A I R e, A
I REAS 2 A R 2R K 2R R B 2 AR A A 2
Kiism s

B D =2 ) ) R 2B 56 R 0 ol 8 0 4

U7 B #1:2014-01-09
EETE R b BAR M R AL T (CARS - 004)

HEANTR] L A5 5 5 it , 2 — T 757 P A 28 A I iR
SRR, 5 T RIGHIE) o ARETT B 7
i 36 HH AR B9 15 S5 SIS 2 AT T 19 e P IE U T R
IR EZI 53 28 98 G 5 PR 22 T A6 38 A (] L 481 TG
T 7 B, S R VAR DY R X R B
SRR TR R 58 T A8 25 AT T ¥ 5 it P AR ) 4 4
PEBEAR IR A Sy

1 #MHEFE

1.1 5w

UK A PP 16, 57 57 R M X AR
SLARRR, F SR VT AR AL B 2 B 5 5T I AR 0 B 4
6 BAX IR AR T B. japonicum 5038 , 53 # T 3%
JeVTEIR M, 7 B fd BRI 9 5, IR 2R AUAT
3016 7385 T I AR 28 % L8, PRI 5 by v Al
FHEBEAR MY BI85 Al X R AT BT $ 41 16 3

E—EHE R PR (1986-) , &, WL AFFE S 61, EEMFAEY & Btk 58 . E-mail:lipan. 08@ 163. com,



542 K & B 2 4 1

TIENE S R T R & N AL 1. 20% EEAS
A 15.8 mg L' AR 93.6 mg- L7 B 33.4
mg-L~" 4 150. 5 mg- L™ 45 4526.9 mg-L~" 4%
361.4 mg-L™" fi34.4 mg-L™" 5.9 mg-L™" 4
2.8mg L7 4 5.4 mg-L7' £ 3.6 mg-L7",
B1.71 mg-L~",
1.2 REFHZE

G T 2013 AREAE BB e V1A ROl Bl 27 B 55 55 1
IRy el de | AT,5 A 10 H &, 5 471X, 4788
0.65 m,/NXIEAA 19.5 m*,3 REE , EHLHESI
%Fﬁﬁﬁﬁﬂﬁﬁﬂ%*ﬁﬁz% B. japonicum 5038 F1JK

FEZEFFT IR 3016 A THC LA R B, RS H 2o
wmmmmiﬁw@ FLBIE L2 1, 0 IR A 355
PR BRI SR 7E Fh - 3R 10, JF 78 20 B HE , 1 AR R B RDRG
TERTA R T2 o a6l MG I , 6 AE A v
JR#F 171.25 kg-hm > @R 4% 338. 1 kg-hm > B
R 306 kg-hm 2, A TAE EEFE Rl BORE R, (4
Bk 28 Ji bk -hm 77 HORLE [R) A B, FE K S A,
SIEJHARGE " B %,  NMX S B SR Y 5 bk
fabE, TIEMITC =/ 177 9:00 ~ 11200, HIfE #5205
JEfL(PAM-210, Walz, Germany ) il & K T2 A R A L
W R A = = A ey e 5y PS I T TE TR
PE(Fo/Fo) \PSII 1 RKOGREFE M (Fo/Fm) O
AR R B (qP) ARG KRB (gN) o 1
LRE SR E R LB o R N 4% B
3/ i, AL BRI 10 BRAT [0 % T
b,

2000

T2 T3
Ab3E

Treatment

2500 " a
b
E 2000 be . ©
j'gf“’ 1500  d
— of
e 1000
e
=3 500
=
= 0
CK TI T2 T T4 T5
Ab3E

Treatment

I AELERKE
Fig. 1

x1 EMEARE

Table 1 Microbial inoculum amount
R e
o JBe T2 2F FUAT 1 3016
Kb B. japonicum 5038
P. mucilaginosus
Treatment Rhizobium B.

3016/ml+hm ™2
japonicum 5038/mL+hm ~2

CK 0 0
T1 300 0
T2 0 300
T3 200 100
T4 150 150
T5 120 180
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Effects of different treatments on chlorophyll content of soybean leaves
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Fig.2 Effect of different treatments on chlorophyll fluorescence parameters in soybean leaves
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Table 2 Effects of different fertilization treatments on yield and yield components in soybean

=314 FARRREL kL o \
Ab ¥y By
Pods Seeds 100-seed
Treatment Yield/kg-hm -2 Increase/ %
per plant per plant weight/g
CK 29.64 £7.75 b 58.5+16.3 ¢ 19.86 £2.38 a 2364 +400 d —
T1 25.91 +12.36 b 65.5+15.4 b 19.23 £1.12 a 2403 +432 ¢ 1.62 £0.04
T2 28.45+12.14 b 69.5+17.5 b 20.44 +2.87 a 2478 £506 c 4.60 +0.03
T3 34.64 £8.61 ab 65.5+11.2 b 20.62 £1.56 a 2674 +247 b 11.61 £0.05
T4 43.06 +4.16 a 74.2 £10.5 a 21.24 £2.31 a 2922 +305 a 19.10 £0.04
TS 35.14 £10.06 ab 64.7+7.6 b 20.85+1.45 a 2752 +403 b 14.11 £0.02

FIFVEUELIS A R/NG FRER R 225155 0. 05 B KF

Values within a column followed by different lowercase letters are different at 0. 05 probability level.
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Fig.3 Protein and fat content of the seed of soybeans in different fertilizer treatments
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