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Effect of Nitrogen Fertilizer and Rhizobium Inoculation on Nodulation and
Growth of Southern Xinjiang Spring Soybean

XU Ya-xin, XU Yue, LI Ling, HUANG Xing-jun, WANG De-sheng, WU Quan-zhong, CHEN Guo-dong,

ZHAI Yun-long

( College of Plant Sciences, Tarim University, Alar 843300, China)

Abstract ; In order to explore the most suitable scheme of nitrogen fertilizer and rhizobium in southern Xinjiang, three levels of
nitrogen (NO: O kg-ha™", N1:90 kg-ha™', N2:180 kg-ha™') were combined with the three rhizobium (SMHI12, T6 and
SN7-2) of field trials. The nodulation, dry matter accumulation and distribution, and yield response of the main soybean
variety of Xindadou 8 to nitrogen application and rhizobium inoculation were studied. The results showed that with the increase
of nitrogen application, the number of nodules and their dry matter, dry matter accumulation and yield all increased firstly and
then decreased. No nitrogen fertilizer applying was disadvantageous to soybean growth, too high supply also impacted soybean
growth and nodule formation. Single application of nitrogen fertilizer had limited yield increase, with the yield increase range
of 9.41% —14.24% . The same nitrogen application conditions with inoculation of rhizobium could significantly improve plant
growth indicators, showing as SN7-2 > T6 > SMH12 > CK. Nitrogen application combined with rhizobium inoculation could
increase yield by 11. 5% —46.3% compared with only nitrogen application. NI treatment combined with inoculation of SN7-2
thizobium had the best effect, the yield was 5 115.3 kg+ha™', which was 31. 65% higher than CK, the number of nodules,
dry weight of nodules, and the dry matter accumulation of individual plants and organs were significantly increased. In
conclusion, nitrogen application combined with rhizobium inoculation is an effective measure to increase nodulation growth and
yield of soybean in southern Xinjiang.
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Table 1 Effects of rhizobium inoculation under different nitrogen levels on nodule number per plant (™)
A it AR Growth stage
Nitrogen amount Rhizobium V4 R2 R4 R6
NO SMH12 2.33 de 4.50 ¢ 127.33 be 142. 00 be
T6 28.00 a 49.25 a 92.67 be 144. 00 be
SN7-2 18.33 b 36.75 ab 137.33 b 178.33 ab
CK 1. 67 def 2.25 ¢ 18. 00 de 74.33 cd
N1 SMH12 0.67 fg 1.75 ¢ 91.33 be 162. 33 abc
T6 1. 00 efg 1.25 ¢ 218.67 a 253.67 a
SN7-2 12.33 ¢ 29.00 b 199.33 a 235.33 ab
CK 3.00 d 12.25 ¢ 68. 00 cd 80. 00 cd
N2 SMHI2 — — — —
T6 — — — —
SN7-2 1.33 efg 2.50 ¢ 22.33 de 29.67 d
CK — — — —

A B 5 A FNE PR R AR AL BT 22 5778 5% KB Ko TR,

Different lowercase in the same column mean significant difference at 5% level under different treatments. The same below.
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Table 2 Effects of different rhizobium inoculation under different nitrogen levels on nodule dry weight per plant (g)
it R ML He Y] Growth stage
Nitrogen amount Rhizobium V4 R2 R4 R6
NO SMH12 0.011 de 0.019 be 0.499 be 0. 585 bed
T6 0.041 a 0.042 ab 0. 389 bed 0.527 ed
SN7-2 0.011 de 0.036 b 0.512 be 0. 879 ab
CK 0.011 de 0. 022 be 0.082 d 0.394 de
N1 SMH12 0.022 ¢ 0.001 ¢ 0.538 b 0. 645 bed
T6 0.011 de 0.002 ¢ 0.941 a 1.141 a
SN7-2 0.030 b 0.067 a 0.679 ab 0.798 be
CK 0.016 cd 0.012 be 0.366 bed 0. 462 cde
N2 SMH12 — — — —
T6 — — — —
SN7-2 0. 006 ef 0. 015 be 0. 137 ed 0. 146 ef

CK
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Fig. 1 Effects of rhizobia inoculation undr different nitrogen levels dry on

matter accumulation of soybean at different growth stages
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Table 3 Effects of rhizobia inoculation under different nirgen levels on shoot dry

matter distribution of soybean plants at different growth stages

(g)

Mk AR S U JeR
Nitrogen ~ Nodule Straw Leaf Pod
amount bacteria V4 R2 R4 R6 R8 V4 R2 R4 R6 R4 R6 R8
NO SMH12 0.18 ¢ 0.49 ¢ 4.51fg  3.60 de 3.37¢  0.66bed 2.4l ¢ 10.94 ¢ 8.65e S5.14abed 13.12de 28.67f
Té6 0.20 bc  0.62 ¢ 423 ¢ 3.61 de 3.42¢  0.62cd 2.78be  11.78 ¢ 8.72e 5.40 abed 16.95 cde 28.64
SN7-2 0.24bc  0.74bc  4.95efg 3.26e 3.52¢  0.94 be 2.89be  12.23 ¢ 8.42e 5.16 abed 23.35be 31.74 ef
CK 0.16 ¢ 0.60c 412g 444cde 3.41c 0.56d 2.33¢  11.28c 11.45e¢ 3.67d 9.68e¢ 27.41f
N1 SMH12 0.25bc  0.75bec  8.11 abed 8.67 ab 8.0lb 1.01Db 3.68ab 23.31a 17.62cd 4.71bed 37.33a 44.2be
T6 0.40 a 0.98ab 870ab 8. 10abc 7.66b 1.47a 4.34 a 19.87 ab 26.48a 6.91a 40.16 a  47.03 ab
SN7-2 0.48 a 1.06a  8.25abc 10.28 a 7.66b  1.47a 3.86ab 24.69a 22.66b 5.55abed 43.01a 53.37a
CK 0.23bec  0.76 be  7.57 bed 5.40 bede 6.88b  0.73 bed  3.18 be 22.58a 19.35¢ 4.23 cd 27.75 b 40.39 bed
N2 SMH12 0.23be  0.52¢ 6.60 cde 7.58 abed 9.38a  0.84 bed 2.50 ¢ 1571 be 16.17 ¢d  4.98 abed 24.91 be  38. 88 cde
T6 0.22bec  0.50 ¢ 9.59 a 7.53 abed 9.72a  0.83 bed 2.33¢ 15.98 be 17.58 cd 5.88 abc  26.05b  41.89 be
SN7-2 0.21bec  0.70 be  9.67 a 8.87 ab 9.66a 0.97 be 3.81ab 20.43ab 23.64 ab 6.62 ab 25.26 be  44.34 be
CK 0.28 b 0.50 ¢ 6.31 def 5.52bede 8.07b  0.92 be 2.32¢ 14.10c 14.47d 4.4l cd 19.42 bed 34.02 def
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Table 4 Effects of rhizobia inoculation under different nitrogen levels

on the yield and its composition of soybean

- 3= T2 FRRIER LIRS R [ERA FrhE
it 5 I R , _
Nitrogen amount  Nodule bacteria Plant height Node number Pod number Seed number 100-seed Yield
/em of main stem per plant per plant weight/g /(kg-hm~?)
NO SMH12 32.9e 1.0 b 43.2 de 92.7 de 18.8 b 3403.9 bed
T6 41.8 cd 12.5 ab 44.8 cde 97.3 de 18.3 b 3343.1 cd
SN7-2 36.7 de 12.5 ab 46. 8 cde 108. 1 cde 18.1b 3450. 9 bed
CK 44.8 be 11.5b 38.5e 82.7e 18.6 b 2998.4 d
N1 SMHI12 49.5 abe 11.5b 67.0 ab 150.2 ab 22.4 a 4461.0 ab
T6 46.0 be 11.8 b 50.4 cde 140. 2 abe 23.0 a 3941. 4 bed
SN7-2 51.3 ab 13.3 a 74.2 a 159.2 a 22.8 a 5115.3 a
CK 56.3 a 11.8 b 53.9 bed 136. 1 abe 21.9 a 3496. 4 bed
N2 SMH12 43.8 bed 12.3 ab 56.2 bed 121.2 bed 21.7 a 3600. 4 bed
T6 46.1 be 12.0 ab 58.5 be 118.1 bed 22.3 a 4036. 1 bed
SN7-2 45.5 be 12.5 ab 65.3 ab 121. 8 bed 21.8 a 4333.8 abc
CK 54.5 a 12.3 ab 48.3 cde 95.1 de 21.2 a 3167.5 d
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