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Abstract: Taking Zhonghuang 30 as the research object in Ningxia, the effect of rhizobium, nitrogen fertilizer and nitrogen
application on the dry weight, the number of root nodule and the yield of soybean were studied by inoculating high efficient
thizobia. The results showed that the amount of nitrogen applied significantly affected soybean nodulation and soybean yield,
and the change trend of dry weight and number of root nodules increased with the increasing of nitrogen application rate. The
yield was expressed as the multiple netrogen application treatments > single nitrogen application treatment > no nitrogen appli-
cation treatment ( B1). The number of nodules and the yield of soybean in the treatment of rhizobium were significantly higher
than that of no rhizobia treatment. The interactions, whether inoculation of rhizobium and the nitrogen amount, the nitrogen a-
mount and nitrogen application, and whether the inoculation of rhizobium, nitrogen amount and nitrogen application, were sig-
nificant on soybean yiled. The highest yield combination of Zhonghuang 30 was A2B3C2 (inoculation of rhizobia, nitrogen a-
mount 75 kg+ha ™" and multiple nitrogen application) , the highest yield was 6 020. 37 kg+ha™", 8.36% higher than no nitro-
gen treatment.
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Table 1 Effects of different treatment on nodule dry weight

MR it R Tt 7 2 HERE AE SRR T 1 HER SRR T FH i) ZE SRR 1 1
Nodule Nitrogen Nitrogen Dry weight of nodule in  Dry weight of root nodule during  Dry weight of nodule in
bacteria amount method florescence ( box planting) /g drum(box planting) /g florescence( field) /g
Al B1 Cl 0.0353 cd 0.0167 e 0. 0400 cd
B2 0.012 def 0.0177 e 0.0413 cd
B3 0.03 cde 0. 0267 de 0. 0833 be
B4 0.0167 def 0.0123 e 0. 0387 cd
Bl c2 0. 0353 cd 0.0167 e 0. 0400 cd
B2 0.0133 def 0. 0327 cde 0. 0537 cd
B3 0. 0567 b 0.0720 cd 0. 1077 ab
B4 0. 0277 de 0. 0493 cde 0. 0443 cd
A2 B1 Cl1 0. 0267 de 0. 0833 be 0.0270 d
B2 0.0133 def 0.0577 cde 0.0417 cd
B3 0. 0220 cde 0.0067 e 0. 1097 ab
B4 0.0033 0.0513 cde 0. 0637 bed
B1 C2 0. 0267 de 0. 0833 be 0.0270 d
B2 0. 0500 bc 0. 1220 ab 0. 0630 bed
B3 0.0900 a 0. 1600 a 0. 1550 a
B4 0.0187 def 0. 0523 cde 0. 0653 bed

RS RR/NG Fhe5 5% KE F£RBE, TR,

The different lowercase in the same column represente significant difference at 5% level. The same below.

x2 FELENKXERBHEH N

Table 2 Effects of different treatments on nodule number

Listrae) it R i AT = HE % AL I AR R B i HE K SR ST AR IR A5 i FH (] £ S0 AR R A i
Nodule Nitrogen Nitrogen Nodules number in Root nodules number Nodules number in
bacteria amount method florescence ( box planting)  in drum(box planting) florescence ( field)
Al Bl cl 3.3333 fg 0.2777 fg 3.0887 e
B2 1. 8333 hi 0. 7777 efg 2.2667 f
B3 3.3333 fy 0. 6667 efg 4.1110 d
B4 2.6667 gh 0. 6667 efg 2.7780 ef
Bl 16} 3.3333 fg 0.2777 fg 3.0887 e
B2 3. 6667 efg 0.9903 def 5.0000 ¢
B3 6. 0000 be 1.7620 cd 7.4167 b
B4 4.8890 cde 1. 0667 def 2.9447 ef
A2 BI cl 4.3333 def 0.1183 ¢ 2.4723 ef
B2 5.3333 bed 1. 1110 de 2.6557 ef
B3 1. 6667 hi 0. 1667 g 7.3613 b
B4 0. 6667 i 1.9047 be 4.1000 d
Bl 2 4.3333 def 0.1183 g 2.4723 of
B2 6.3333 b 2.5713 b 5.2833 ¢
B3 8.3333 a 4.8890 a 8.4723 a
B4 3.3333 fy 2.4443 be 5.6943 ¢
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Table 3 Yield components and their significant difference

BB R R FHIOEY SR FH i) b i K EJETEY S AT AR jﬂzﬁﬁiﬁi
Nodule Nitrogen ~ Nitrogen Seeds number Pods number Seeds weight Pods number Sees weight
bacteria amount method per plant( field) per plant( field) per plant( field) /g per plant per plant
(box planting) (box planting) /g
Al B1 Cl 111.25 h 47.04 ¢ 21,11 f 8.70 i 0.96 h
B2 135. 11 cde 54.33 ef 25.87 e 11.79 g 1.03 h
B3 127.37 ef 55.09 def 26.77 cde 14.64 e 1.72 e
B4 115.75 gh 53.40 f 25.35 e 10.50 h 0.97 h
B1 Cc2 111.25 h 47.04 ¢ 21,11 f 8.70 i 0.96 h
B2 138.53 cd 57.32 de 26.72 cde 12.66 f 1.65 e
B3 142. 67 be 60.93 ¢ 29.46 b 14.84 e 2.03d
B4 133. 00 de 55.45 def 26. 60 cde 14.31 e 1.33 f
A2 B1 Cl 121. 13 fg 55.42 def 26.22 de 10.84 h 1.19 ¢
B2 141. 13 bed 55.90 def 28. 17 bed 13.03 f 1.32 f
B3 147.07 ab 61.07 ¢ 28. 14 bed 21.02 b 2.39 ¢
B4 140. 28 bed 57.64 d 28.22 bed 14.93 e 1.97 d
Bl Cc2 121. 13 fg 55. 42 def 26.22 de 10.84 h 1.19 g
B2 148.23 ab 65. 67 ab 28.76 be 18.75 ¢ 2.49 b
B3 153.69 a 67.12 a 32.04 a 25.00 a 3.23 a
B4 143.01 be 63.62 be 28. 47 be 16.77 d 3.19 a

H13¢ 4 nTLUE Y, PR ™ i 5 AN Rl AR
JeE R E ) IA 21 W 2 KT (P <0.05) 5 7= f AR IHE
SHT 4 5 A B AR A S A2B3C2, A2B2C2,
AIB3C2 F1 A2B4C2 ; [a]—Z K- T H AR I8 T 45
ANFERPAREE T G 77, 14 77 I B 5K 13% 5 Al — AR
TR 43 YR it U — Uk P il 20 7, AR R TR it
FAEH 75 kg-hm "2, 43I0 AU — UM it U
HAEN 6. 441% . VLI K A 75 400 ) 4 FH AR 988 51 114
Ivi) s} it FH 35 2 79 280 R 40 Ut 260 1) 7 =X BB % 3k
A E R, S AT, R AR iR
il U X DL B R A R AR R R L it

AT A Z MR BN, B EE. t
PR (R 4) MR IXTT 220 (R 5) Al LI
2 DX MR IR T 9 AN R ARRS R (] 3K B 3 K P
(P <0.05) ;22X 4 AN [ e 208 (9] 477 22 57, W 2
TR 75 kg hm 75 HCE 3 it U ) 2 B0
K- (P <0.01) 5 FE2EX 2 Pt 2875 28] A7 76 22 53
IR 5 — U it 4L 18] 3 B B R 3K F (P <
0.01), FedfefEdl & e A2B3C2, B4 F AR 90 1
JE AU TE 75 kg-hm ™ H AU AU AT T, 7= hkfx
5,536 020. 37 kg+hm >,
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Table 4 Effect of different supplying methods on the yield properties of Zhonghuang 30

WRE WAE e 5% KV 22 S S BT g FERIIK
Nodule  Nitrogen  Nitrogen ! f Difference analysis at 0.05 level Yield Production
bacteria( A) amount(B) method(C) /Ke /Re /ke A B C /(kg+hm?) rank
Al Bl Cl 5.177 4.989 5.169  5.627b  5.112¢  5.467 b 4799.711 g 16
B2 5.556 5.559 5.446 5.520 b 5183.437 ef 13
B3 5.867 5.602 5.689 5.719 a 5370.293 de 12
B4 5.608 5.497 5.443 5.516 b 5179.369 ef 14
Bl 2 5.177 4.989 5.169 5.112¢  5.788 a 4799.711 g 15
B2 5.899 5.943 6.064 5.969 b 5604.41 bed 6
B3 6.103 6.265 6.253 6.207 a 5828.198 ab 3
B4 5.763 5.877 5.945 5.862 b 5503.94 cd 11
A2 Bl 1 5.845 5.89 5.893  6.040a 5.876c¢ 5.924 b 5517.398 cd 10
B2 5.854 5.831 5.964 5.883 be 5523.971 od 8
B3 6.008 5.984 6.006 5.999 a 5633.205 bed 5
B4 5.983 5.899 5.934 5.939 b 5576.241 bed 7
Bl 2 5.845 5.89 5.893 5.876 ¢ 6.156 a 5517.398 cd 9
B2 6.296 6.149 6.211 6.219 b 5839.153 ab 2
B3 6.349 6.356 6.53 6.412 a 6020.374 a 1
B4 6.122 6.107 6.121 6.117 b 5743.378 be 4

x5 ARLEMXEFEZMETEST

Table 5 Variance analysis of different treatment on soybean yield

X vt Rl A
Split plot SRR Sum of Degrees of B Fi P
Source of variation Means quare F value P value
design squares freedom
EXHS X £l Block 0. 0267 2
Main plot HRI B A Rhizobium A 2. 0464 1 2. 0464 1894. 5729 0. 0005
F X %72 Main plot error 0. 0022 2 0.0011
& X Main area 2.0753 5
ZUX R4 Jifi 2 & B Nitrogen levels B 1.9016 3 0. 6339 74.7986 0. 0001
Split plot AxB 0. 2066 3 0. 0689 8. 1268 0. 0032
Z4IX 1% 2= Split plot error 0.1017 12 0. 0085
FRRLX 4y % )7 3 Nitrogen applied way C 0. 0948 1 0. 0948 13.5288 0.0212
Split-Split plot AxC 0. 0980 1 0. 0980 13.9893 0. 0201
FZIX {522 Split-Split plot error 0. 0280 4 0. 0070
BxC 1. 4740 3 0.4913 139. 3288 0. 0001
AxBxC 0. 2386 3 0. 0795 22.5498 0. 0001
HAFEi1%7% Interaction ener 0. 0423 12 0. 0035
41X Split plot 4. 1856 42

S Total 6. 2609 47
REAAWHE T E S = m N 7 A= n PR TES SRR R (R 6) . Ui,
FHSRHE AT W7, SRR B PRI R bRk, RIS KAV TEARAKKE R, ih it —
MR AR AR 3 5 M B 3 R OG, L BT T
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Table 6 Correlation analysis of soybean nodulation and yield components

B R BBR IR BBk T MR MR T
Seeds number Pods number Seeds weight Number of Dry weight of
per plant per plant per plant nodules root nodules
BRHKIEL Seeds number per plant 1. 00
FRIE%L Pods number per plant 0.85" " 1. 00
BRALEE Seeds weight per plant 0.94" " 0.90" " 1.00
IR %R Number of nodules 0.91*" 0.89"" 0.93" " 1.00
AR H Dry weight of root nodules 0.77** 0.74" " 0.76 " * 0.67"" 1. 00
reim Yield 0.67"" 0.68"" 0.68" " 0.68"" 0.93**

T AORTE L% KT (Fo o =4. 88) 225 B # .

* " represente the significant difference at 0. 01 level.

WAL R R (R 7) MU T HE - R
B RO, i AR R BN 1. 1488, HL U M £L
(0. 9041) o FABRIERL SRR KL L7 B o 0
A BB AR R A O R (HE TS AR

FPOIEAR G, BEBTE AT 7 i 1 B 52 i ) /N
M, 71 PP it 2 i 5207 A T B AR
AR RO R AR R R R AR

xR7T KEFESFEMBEZERAXERETEMRBHENEESN
Table 7 The yield and yield components of soybean and the path analysis of the dry weight and nodule number

Foik BRI BARRIERL L8 S IATH MR W T

Characters Seeds number Pods number Seeds weight Number of Dry weight of

per plant per plant per plant nodules root nodules
HRHBIEL Seeds number per plant -0.6001 -0.1711 -0.2701 0. 8211 0. 8871
¥RIZEL Pods number per plant -0.5107 -0.2011 -0.2582 0. 8091 0. 8449
FRALEE Seeds weight per plant -0.5634 -0. 1804 -0.2877 0. 84 0. 8701
I HE Number of nodules -0.545 -0.1799 -0.2673 0.9041 0.7717
AR T H Dry weight of root nodules —-0.4634 -0. 1479 -0.2179 0. 6073 1. 1488

BRat 7 RoR 2 N BN 7 i Y BRI AR R R, A _FOR B R R AL FARIERREC 0. 224;

The data with “_"

coefficient is 0. 224.
3 3 it
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indicating the direct path coefficient of each factor to the yield, without _indicating the indirect path coefficient. The residual path

FRIAR S 3 B s, AN [R]  it 260 2 B AS [ i 4207 =X
HE T HE S KE R 2R & IEM K (r =
0.974 6) , bR -5 PR ISHUR IEAC, 1K — s 8
VRIS SR 921 o AR g 45 S R WA e
PRI T it 2 7E 75 kg - hm ™ HL AR AU AT
TR, BEN6 020. 37 kghm o BEHT, ARIR
SRURIIE F5% A SRR A 2 DR )™ Y SR, 20 Ui
BE AT A2 K ELAE R P il B SRR IR 00, SO 2 I AR
TR A i RE RS IR 3 B v R = i, 5 H R I
ST IEA TR UCIE AR BT IR 3 1 4598 A
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4 & it
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