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STUDY ON THE LAW OF PHOSPHORUS ABSORPTION IN SOYBEAN
WANG Li-gang, LIU Ke-1i,GAO Ju-lin, LIU Jing-hui, ZHANG Sheng

(1. Institute o f Natural Resources and Regional Planning , CAAS, Beijing, 100081; 2. Inner Mongolia
Agriculture University , Huhehaote, 010019)

Abstract The experiment studied phosphorus concentration in each soybean organ and the law of
phosphorus absorption under different densities and fertilizer treatments, taking Beifeng-14 as
test variety and adopting 5 factors and 3 levels treatment. The results were as following: As
growing of soybean, the phosphorus concentration in different soybean organ were all descend-
ing; The largest absorption rate appeared form pod-setting to pod-filling, which was 5. 28mg/d
individual plant, occupied 30% ~50% of the whole growth period absorption; suitable density
and the mixture of nitrogen- phosphorus-kalium could increase the phosphorus absorption amount
and rate, and also the soybean yield.
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Table 1 The test with five factors and three levels treatment

% B (J7 Bk /hm?) AL A & (kg/hm?) 38 IE A 4 (kg/hm?®)
b s WiBE Bt (kg/hm®) BB (ke/hm?) o g
Density N seed fertilizer N top-dressing
Treatment ) P fertilizer (kg/hm?) K fertilizer (kg/hm?) ) )
(10" plant/hm?) (kg/hm?) fertilizer (kg/hm?)
5% B (1) High density 45 75 60 30 30
R B (2) Low density 15 75 60 30 30
F I (3) High P fertilizer 30 150 60 30 30
KJti#(4) No P fertilizer 30 0 60 30 30
B4 (5) High K fertilizer 30 75 120 30 30
F a4 (6) No K fertilizer 30 75 0 30 30
R A LT
30 75 60 60 30
High N seed fertilizer
At A (8)
30 75 60 0 30
No N seed fertilizer
F B A (9
30 75 60 30 60
High N top-dressing fertilizer
ARIBAEC10)
30 75 60 30 0
No N top-dressing fertilizer
A D
30 75 60 30 30
Combinatorial fertilizer
AN (12) No fertilizer 30 0 0 0 0
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Fig. 1 The change of phosphorus percent of different

organ at each growth stage
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Table 2 The change of phosphorus percent of different organ at each growth stage based on dry matter (%)
HE Sk B i a2l e 45 kLA A
Organ Treatment Seedling stage Branching stage Bloom stage Pod setting Seed filling Autumn
1 0. 7447 0.6312 0.6315 0.5094 0.4772 0.3617
2 0. 7056 0.579 0.5827 0.4774 0.4924 0.3919
3 0. 9405 0. 7247 0.7197 0.5877 0.5289 0.4373
4 0.6353 0.5681 0.5208 0. 4835 0.4377 0.3624
5 0.7627 0. 6402 0.6229 0.5281 0.5185 0.4038
el 6 0.628 0.5412 0. 4879 0.3976 0.4311 0.3478
Stem 7 0. 8549 0.7084 0.6748 0.5042 0.4898 0.3784
8 0. 6856 0.5307 0.5274 0.4628 0.4235 0.3177
9 0.7599 0. 6822 0. 6404 0.5681 0.5032 0. 3881
10 0.7026 0.6276 0.5072 0.473 0.419 0.3137
11 0.823 0.6952 0. 649 0.5376 0.5097 0.3892
12 0.6273 0.5234 0.5017 0.4472 0.4194 0.3011
1 0. 9405 1. 4493 0.7981 0.6273 0. 549 0. 4404
2 0.8622 1.4102 0.7904 0.7074 0.5601 0.4572
3 0.9796 1.7233 0.8812 0. 7447 0.6273 0.5046
4 0. 8062 1. 3885 0.7729 0.5542 0.491 0.3279
5 0.9307 1. 6059 0. 8595 0.6791 0.5922 0.4683
e 6 0. 8504 1.4085 0.7852 0. 6493 0. 4879 0. 4055
Leaf 7 0.9362 1. 645 0. 8225 0.7334 0.5604 0.4692
8 0.8379 1.1753 0.7832 0.5882 0.5097 0.4103
9 0.9422 1.5276 0. 8125 0.7216 0.5826 0.4739
10 0. 8622 1.4088 0.7532 0.5428 0.4231 0.3933
11 0.9473 1.6263 0. 8497 0.7295 0.6292 0.4688
12 0.8037 0. 9405 0.7638 0.5027 0.4097 0.3024
1 0.738 0.7638 0.5871 0.5051 0.4507 0.3372
2 0.6979 0.7825 0.6052 0.5263 0.463 0. 3419
3 0. 7447 0. 8167 0.6268 0.5995 0.5094 0.4126
4 0. 6094 0.6579 0. 5485 0.3802 0.3528 0.2678
5 0.7181 0.7051 0. 6089 0.5325 0.4898 0.3795
A 6 0. 6623 0. 6834 0.5294 0.3942 0.3724 0.2563
Petiole 7 0.7082 0.7108 0.6158 0.5611 0.4311 0. 3244
8 0.6238 0. 6437 0.5612 0.4237 0.3721 0.2827
9 0.7389 0.7578 0.6073 0.5521 0.4534 0.3291
10 0.6739 0.6851 0.5368 0.4079 0.3332 0.2269
11 0.7226 0. 7855 0.6041 0.5534 0.4702 0. 3425
12 0.6013 0.6268 0.5185 0. 3457 0.2941 0.1763
1 1.0187 0.8189 0.2941
2 0.923 0. 8096 0.2357
3 1.3319 0.8618 0. 4507
4 0.8709 0.7314 0.2385
£33 5 1.2536 0.835? 0.4279
Pod 6 1.0579 0.7235 0.2013
7 1. 2927 0.8352 0.4337
shell 8 1.1362 0. 7006 0.3137
9 1.2713 0.8253 0.4254
10 1.1291 0.7053 0.1972
11 1.2842 0.8419 0.4296
12 0.9062 0.6918 0.2031
1 2.2174 1. 4895
2 2.1369 1.9592
3 2.2723 1. 9826
4 1.3992 1. 2594
5 2.2375 1. 8026
FF KL 6 1.5181 1.4062
Seed 7 2.1941 1. 5678
8 1.4553 1.3329
9 2.2306 1. 646
10 1. 2059 1.1756
11 2.2502 1.7057
12 1.1125 1. 0980
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Table 3 The characters of phosphor(P,O;)uptake at different growth stage in soybean

B0 — o3 B A — e FF 4 — 45 3¢ 25— B o — Rl
Seedling- Branching- Bloom-pod Pod setting- Seed filling-

pig:d it [ i

Treatments Ttems Seedling stage
g stag branching bloom setting seed filling autumn

W e i Cg/ 8D
Uptake amount 0.0037 0.0153 0.014 0.020 0.054 —0.016
(g/plant)
W Wi R (mg/fR D)
Uptake rate 0. 185 0. 805 0.933 1. 429 3. 00 —0.14
(mg/plant * day)
W 432 (06D
Uptake percent( %)
W i Cg/ 1)
Uptake amount 0.0033 0.0247 0.039 0.055 0.117 0.025
(g/plant)

WU (mg b - D)
Uptake rate 0.165 1. 30 2.6 3.93 6. 50 1. 00
(mg/plant « day)
W A3 % ()
Uptake percent( %)
W Cg/
Uptake amount 0.0042 0.0268 0.037 0. 044 0.061 0.036
(g/plant)

3 I I # (mg/ B+ D)
Uptake rate 0.210 1.411 2. 467 3.143 3.389 1. 440
(mg/plant * day)
W 43 % ()
Uptake percent( %)
W e i Cg/ 18D
Uptake amount 0.0033 0.0207 0.021 0.025 0. 049 0. 004
(g/plant)

1 W% W58 R (mg/ Bk + D
Uptake rate 0.165 1. 089 1. 40 1. 786 2.722 0.16
(mg/plant * day)
W 43 3 ()
Uptake percent( %)
W i i Cg/ B8
Uptake amount 0.0031 0. 0489 0.019 0.038 0.074 0.05
(g/plant)
WS A (mg /B« D
Uptake rate 0.15
(mg/plant * day)
W 433 ()
Uptake percent( %)
W i Cg/ 18D
Uptake amount 0.0025 0.0165 0.028 0.030 0. 039 0.015
(g/plant)
W AR (mg /B D
Uptake rate 0.125 0. 868 0. 867 2.143 2.167 0. 600
(mg/plant * day)
W 43 3% ()
Uptake percent( %)

3. 46 14. 30 13.08 18. 69 50. 47 —14.95

1. 26 9.43 14. 90 20.99 44. 66 8.78

2.01 12.82 17.71 21.05 29.19 17.22

2.68 16. 83 17.08 20.32 38. 84 3.25

2.574 1. 000 2.714 4. 11 2.00

1321

1.33 12. 40 16. 74 16. 31 31.76 21.46

>

1.91 12.59 21.38 22.90 29.77 11. 45
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Seedling- Branching- Bloom-pod Pod setting- Seed filling-

Treatments Ttems Seedling stage . . .
g stag branching bloom setting seed filling autumn

W e i (g /KD
Uptake amount 0.0042 0.0248 0.030 0.033 0.061 0. 034
(g/plant)
W 33 2 (mg/ Bk + d)
Uptake rate 0.21 1. 305 2.000 2.360 3. 389 1. 36
(mg/plant * day)

W 432 (06D _
2.5 13.26 16. 04 17. 65 32.33 18.18
Uptake percent( %) ’ ’

W Cg/ B8
Uptake amount 0.0033 0.0157 0.021 0.023 0. 045 0.036
(g/plant)

% I (mg/ B+ D)
Uptake rate 0.165 0. 826 1. 400 1.643 2.50 1. 440
(mg/plant « day)

W 43 % ()
Uptake percent( %)
W (/R
Uptake amount 0.0042 0.0188 0.029 0.041 0.094 0.036
(g/plant)

033 A (mg/ Bk + D
Uptake rate 0.21 0.99 1.93 2.93 5.22 1.44
(mg/plant * day)
W 4326 (06)
Uptake percent( %)
W i (g /18D
Uptake amount 0. 0038 0.0152 0.027 0.027 0. 039 0.001
(g/plant)
% 0 (mg /B« D)
Uptake rate 0.19 0. 80 1. 80 1.93 2.17 0. 36
(mg/plant * day)

W E 43R (06D
Uptake percent( %)
W e i (g /18D
Uptake amount 0. 0039 0.0231 0.037 0. 039 0.095 0.041
(g/plant)

11 % W (mg/ B+ D
Uptake rate 0.195 1.22 2.47 2.79 5.28 1. 64
(mg/plant * day)
W 43 3% ()
Uptake percent( %)
W Cg/
Uptake amount 0.0028 0.012 0.021 0.023 0.038 0.017
(g/plant)
L WOHGER (g /B -
Uptake rate 0.14 0.59 1.4 1. 64 2.11 0.68
(mg/plant * day)
W 43 3% ()
Uptake percent( %)
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2.29 10. 90 14.59 15. 97 31.25 25.00

1.88 8.43 12.87 18.52 42.16 16. 14
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3. 14 12.56 22.32 22.31 32.23 7.74

1.63 9. 66 15. 49 16. 31 39.76 17.15

2.48 9.91 18.58 20. 36 33.63 15. 04
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