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Effect of Phosphorus and Rhizobium on Growth and Nodule Development in Soy-

bean
MIAO Shu-jie,QIAO Yun-fa, HAN Xiao- zeng

(Northeast Institute of Geography and Agricultural Ecology,CAS,Harbin 150081 , Heilongjiang , China )

Abstract: To study the interaction of phosphorus(P)level and rhizobium content on nodulation and nodule development in
soybean , soybean was grown in nutrient solution culture for 25 days. We designed three solution P levels as P1-0,P2-4 and
P3-30(umol P-L™") ,and three rhizobium contents were R1-10>,R2-10*°and R3-10° (CFU - mL. ™" ). Soybean biomass
and nodulation characters were measured after treatment. Results showed that P had little effect on total plant biomass , how-
ever, affected the ratio of root to shoot in this experiment. Nodule initiation increased as rhizobium content increase, but P
deficiency inhibited nodule initiation,so nodule number was lower in low phosphorus treatment. From P1 to P3 level,the ra-
tio of nodule initiation to nodule was 79% ,86% and 100% . Relocate of biomass to nodule was affected by P concentration
in nutrient solution. P concentration in tissues decreased as growing,which was in an order of nodule > root > shoot; N con-
centration was in an order of nodule > shoot > root. All these suggested that the interaction of phosphorus level and rhizobium
content had important effect on soybean growth and nodule formation.
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Fig.1 The effect of P and rhizobium on biomass

and root/shoot in soybean
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Fig.2 The effect of P and rhizobium on initiation

and nodule formation
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Table 1  Content in different tissues at 13 and 25 DAT/mg - g ~' DW
B 13DAT 25DAT
- KR B -
PR el + L] Hb R R b R i R B
/pM Shoot Root Nodule Shoot Root Nodule
0 102 0.70 £0.28 0.99 £0.12 n.s. 0.62 +0.43 0.72 +0.50 0.83 +0.609
10° 0.94 £0.50 0.89 +£0.34 3.41 £0.45 0.46 £0.37 0.41 0. 11 1.11 £0.583
10° 1.16 £0.62 1.08 £0.23 4.44 £0.07 0.48 £0.42 0.46 +0.32 0.92 +£0.077
4 102 0.80 £0.31 0.96 £0.52 3.64 £0.86 0.56 £0.32 0.44 +0.31 1.26 £0.294
10° 0.99 +0.13 1.09 +0.31 3.99 +1.65 0.45+0.08 0.37 +0.21 113 +0.512
10° 0.89 £0.39 n.s. 3.87+£2.75 0.48 £0.70 n. s. 1.17 £0.236
50 10? 1.81 +0.28 1.95+1.72 4.49 +0.83 1.24 +0.15 1.37 +0.10 1.45+0.239
10% 1.95 £0.85 2.62 £0.11 5.23£2.10 1.33£0.22 1.38 £0.10 1.45+0.134
10° 2.02 +0.51 2.82+0.49 4.13 £1.56 1.25 +0.26 1.04 £0.55 1.39 +0.050
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Table 2 N content in different tissues at 13 and 25DAT/mg - g~' DW
13DAT 25DAT

Wb R . .

P supply/uM Rhizobium/cell 1! Hi - i FRIRT T M | #B Ui HER T

Shoot Root Nodule Shoot Root Nodule
0 10? 17.50 +8.84 8.88 +2.03 n.s. 6.69 +3.57 6.82+1.75 169.89 +52.64
10% 15.62 +£4.56 9.25 £1.57 n.s. 8.15+2.31 7.27 +1.00 168.75 £52.75
10° 21.76 £3.27 9.93 £1.82 239.70 +42.77 9.06 £3.73 6.14 £2.23 144.76 £38.78
4 10? 16.56 £6.45 9.77 £0.48 375.90 +£90. 12 6.90 £1.60 6.28 +1.74 151.15 +£39.44
10% 18.65 +5.49 10.21 +0.88  246.43 +175.78 8.14 +2.16 6.73 +1.61 151.37 £20.38
10° 21.36 £7.51 9.25x1.51 230.10 +86.37 8.42 £1.96 7.12 +1.21 124.86 +19.31
50 103 15.95 +3.57 9.21+0.94  229.35+104.61 7.46+0.94 8.06 +0.41 154.33 +19.98
10% 17.60 £2.81 0.83 £2.54 222.15+153.30 8.14+1.22 6.32 +£1.01 136.36 +96.99
10° 22.86 £9.90 9.32 +£0.86 236.38 +171.03 9.53£1.75 6.57 £0.72 158.18 £82.28
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