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Changes of Phosphorus Nutrition on P Accumulation, Yield and Quality of Soy-
bean

CAO Li-wei' , GUO Xiao-shuang®, GONG Zhen-ping' , MA Chun-mei'
(1. Agronomy College of Northeast Agricultural University, Harbin 150030, China; 2. Harbin Huasui Grain Investment Co. Ltd, Harbin150046, China)

Abstract: Taking soybean cultivar Heinong 48 as material, the sand culture with different levels of phosphorus nutrient were
used to study the effect of changes in phosphorus nutrition on P accumulation, yield and quality of soybean. The results
showed that the total amount of phosphorus accumulation in soybean plants of P, (391. 26 mg per pot) was significantly lower
than the high phosphorus treatment (P;;) (988.20 mg per pot) in the whole growth period, phosphorus accumulation of other
treatment was proportional to the time of the high phosphorus treatment. R1-R5 was the most sensitive period of plant phos-
phorus accumulation; The phosphorus accumulation of grain accounts for more percentage than other organs, and the longer
time of high phosphorus the lower proportion to the distribution of phosphorus in seeds, when phosphorus undernourished, the
plant would give priority to satisfy the demand for phosphorus in seeds. The phosphorus levels before period of R1 in the deci-
sion of the height and the number of sections. The seeds per plant,100-seed weight, yield and soybean protein and fat content
were increased continually with the increase of high phosphorus time. The high phosphorus treatment in V3-R1 played the
most important role in enhancing the yield, R1-R5 was the most sensitive period to phosphorus stress. The sufficient P nutri-
tion in early stage influenced yield formation. The sufficient phosphorus in late stage could compensate to yield formation when
early P nutrient deficiencies.
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Table 1 Effect of changes in phosphorus nutrition on P accumulation and distribution
wH . /
Py ViPy RiPy RsPs; RsPy s, RiPy s ViPr sy Py
Organ
B
67.1£3.20f  98.2+3.11e 121.6+3.04de 209.8+13.14¢ 138.4+4.42d 260.4+8.59¢ 369.6x10.45h  431.2:4.13a
BRIk Accumulation/mg
Vegetative A
17.19 22.99 24.91 35.86 26.71 34.21 41.27 43.64
Percentage/ %
HFE
13.9£0.05 ¢ 15520.29¢  22.7#0.15¢  52.6+0.58b  12.5+0.02¢  56.4+0.08ab  67.320.42a 66.6£0.19 a
FH Accumulation/mg
Pod skin Hil
3.56 3.63 4.65 6.99 2.40 7.40 1.52 6.75
Percentage/ %
REE
310.5+1.73d  313.422.31d  343.8+2.31cd 429.9+2.31b  367.3:0.58c¢ 444.4:1.16ab 458.8=1.16ab  490.4£2.31 a
FRL Accumulation/mg
Seed AL
79.25 73.38 70.43 51.15 70. 89 58.39 51.21 49.62
Percentage/ %
2tk MEH
391.5+2.96g  427.1£3.74f 488.1x12.75e 752.4£16.62¢ 518.3x4.11d 761.2+4.01c 895.6+4.37h  988.2+4.14a

Whole plant  Accumulation/mg

B B R E R R MO S e R E R A . BT RARNE TRZERBE TE.

The data in the table are soybean phosphorus accumulation per pot, and percentage to the whole plant phosphorus accumulation. Different lowercase

letters are significant different at 0. 05 level. The same below.
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Table 2 Effect of changes in phosphorus nutrition on soybean agronomic traits and yield components

b3 B Lk
Treatment Plant height/cm Nodes number
P, 64.25+0.79 b 14.45 £0.18 b
V3Py 78.91 £1.44 a 16.21 £0.29 a
R, P; 78.15+1.25 a 15.55+£0.26 a
RsPsy, 76.82+0.99 a 15.66 £0. 18 a
RsPy 5 59.25+1.25 b 14.17 £0.26 b
R, P4 59.20 £1.08 b 14.25+0.25 b
V3P 82.25+4.08 a 16.30 £0.57 a
Py, 77.03 £1.53 a 16.05 £0.27 a

PR [ER A Vi s
Seeds number 100-seed weight /g Yield per pot /g
78.50 5. 17 de 19.77 £0.56 d 73.78 £1.03 d
87.95 +4.26 cd 20.70 0. 87 cd 76.11 £1.64 d
80.75 +4.47 de 24.05+1.09 b 81.57 +0.83 ¢
102.95 £3.71 ab 24.84 +0.64 ab 83.92 +1.31 be
72.75+2.91 e 24.98 +0.71 ab 74.77 £1.05 d
78.31 £4.07 e 21.04 £0. 56 cd 81.58 +0.89 ¢
97.65 £12.99 be 22.70 £0.97 be 84.63 £3.04 b
110.80 +6.73 a 24.43 £1.50 a 80.00 +1.31 a
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Table 3 Effect of changes in phosphorus nutrition on protein and fat content ( % )

P, ViPs R P34 RsP3 4 ViP5 RiPy_5 RsPy 5 Py,
HH B
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