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Phosphorus Uptake and Accumulation in Soybeans with Different Maturity

GUO Xuan,GONG Zhen-ping, MA Chun-mei, YAN Shuang-shuang, LI Xian-wei, GAO Yang
(‘Agronomy College , Northeast Agricultural University , Harbin 150030, China)

Abstract; Three soybean cultivars with different maturity , Heihe 43 (early mature) ,Suinong 28 ( middle mature ) and Heinong
51 (late mature) ,were pot planted under phosphorus levels of 10 mg-kg ™' (P,,)and 33 mg-kg ™' (P,;). The dynamics ,absorp-
tion and allocation of phosphorus in different organs as well as soybean yield components were determined to apply P fertilizer
reasonably. Under P, level, except that in petioles of Heihe 43 ,P content in each organ of three cultivars all presented a single-
peak curve. Under Py, level ,with the process of growth period,P content in leaves of Suinong 28 decreased, while that in Heihe
43 and Heinong 51 showed a single-peak curve ;P content in pods of Heihe 43 and Suinong 28 increased since RS, while that
in Heinong 51decreased. Plant dry matter and P accumulation in Py; both higher than P ;. From V3 to R5,the P allocation in
descending order were leaf, pod, root,stem and petiole. More P partitioned into pods at R8. Seed yield of Heihe 43, Suinong 28
and Heinong 51 under P,; increased by 2.1% ,9.5% and 7.2% ,respectively, compared to P,,. Results suggest the yield-in-
creasing effect of higher soil P content to mid-late mature soybeans is superior to that of early mature ones.
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Table 1 Changes of phosphorus content in soybean plants( % )
s = V3 Rl RS R8

Organ Cultivar Pio Py Pio Py Pio Py Pio Py
N ] 43Heihe 43 0.203 £0.003 0.250 £0.004 0.255 £0.012 0.285 +0.013 0.268 +0.014 0.278 +0.019 0.123 £0.014 0.125 £0.013
Leaf 24 28Suinong 28 0.175 £0.010 0.280 £0.004 0.285 £0.018 0.238 £0.039 0.158 +0.008 0.233 £0.010 0.110 £0.007 0.128 £0.007
Mg 51Heinong 51 0.185 +£0.010 0.260 £0.011 0.255 £0.009 0.278 £0.011 0.193 £0.005 0.253 £0.019 0.112 +0.006 0. 148 £0.009
SEIY Average 0.188 £0.008 0.263 +0.009 0.265 £0.010 0.267 £0.015 0.206 £0.032 0.255 +0.013 0.115+£0.004 0. 134 +0.007
45 A 43Heihe 43 0.155 £0.005 0.183 £0.009 0.143 £0.006 0.178 £0.011 0.100 £0.007 0.108 £0.005 0.072 £0.008 0.072 £0.005
Petiole 4% 28Suinong 28 0.120 £0.007 0.198 £0.009 0.153 £0.013 0.188 +0.008 0.075 £0.003 0.103 £0.008 0.057 +0.007 0.068 £0.004
Mg 51Heinong 51 0.143 £0.009 0.203 £0.015 0.163 £0.023 0.213 +0.009 0.083 £0.005 0.135 £0.014 0.043 +0.003 0.068 £0.004
SEIY Average 0.139 £0.010 0.195 +0.006 0.153 £0.006 0.193 £0.010 0.086 £0.007 0.115 +0.010 0.057 £0.008 0.069 +0.001
3 A 43Heihe 43 0.158 £0.005 0.210 £0.006 0.165 £0.009 0.235 £0.021 0.143 £0.019 0.160 +0.004 0.038 £0.004 0.048 +0.006
Stem 224 28Suinong 28 0.133 £0.008 0.225 £0.010 0.160 £0.017 0.195 £0.006 0.088 £0.005 0.055 +0.006 0.020 £0.004 0.023 +0.002
IR 5S1Heinong 51 0.143 £0.003 0.228 £0.005 0.163 £0.010 0.165 £0.006 0.078 £0.005 0.100 £0.011 0.023 £0.002 0.028 +0.004
SEIY Average 0.145 £0.007 0.221 £0.006 0.163 £0.001 0.198 £0.020 0.103 £0.020 0.105 +0.030 0.027 £0.006 0.033 +0.008
Jirs AT 43Heihe 43 0.190 £0.016 0.258 £0.027 0.230 £0.013 0.203 £0.023 0.188 £0.020 0.260 +0.016 0.140 £0.010 0. 150 +0.008
Root  %#4% 28Suinong 28 0.168 £0.020 0.245 +0.018 0.223 +0.017 0.218 £0.029 0.170 £0.009 0.185£0.009 0.097 £0.009 0.077 £0.002
M S1Heinong 51 0.205 £0.010 0.258 £0.010 0.185 +0.015 0.293 +0.033 0.135+0.016 0.160 +0.004 0.073 £0.011 0.078 +0.002
S Average 0.188 £0.011 0.254 £0.004 0.213 £0.014 0.238 +0.028 0.164 +0.016 0.202 £0.030 0.103 £0.020 0.102 £0.024

Je AT 43Heihe 43 - - - 0.283 £0.015 0.315+0.006 0.313 +0.018 0.330 +0.018 -

Pod 274¢ 28Suinong 28 - - - 0.125+£0.019 0.188 +0.011 0.343 £0.012 0.415 +0.011 -

M 4% 51Heinong 51 - - - 0.255 £0.010 0.345 +0.010 0.257 £0.007 0.328 +0.011 -

SEAY Average - - - 0.221 £0.049 0.283 £0.048 0.304 £0.025 0.358 +0.029 -
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Table 2 The amount of dry matter and phosphorus accumulation in soybean plants

il V3 R1 R5 R8

Cultivar Py Pss Py Py Py Py Py Py

T M 43Heihe 43 3.75+0.44  6.46+0.19 10.42+0.31 17.28+1.06 60.92+1.07 73.41 £6.48 110.23 +4.71 114.48 +3.05
Dry matter weight ZZf% 28Suinong 28 5.64 £0.18  8.78 £0.55 12.33+0.80 17.72+1.46 76.62+0.67 97.83+8.4 129.70+£7.51 133.73 £5.17
/g-pot ™! A 51Heinong 51 3.71 £0.13  6.48+0.33  10.9+1.17 21.45+0.83 102.07+9.38 122.36 £1.17 163.07 £12.41 177.96 +17.92
S5 Average 4.37+0.31 7.24+0.39 11.22+0.50 18.82+0.82 79.87+5.80 97.87+6.83 134.33+7.13 142.05 +8.75

[ AES JB 43Heihe 43 7.07 £0.73  15.56 £0.68 22.80+1.67 43.91 £1.20 131.41 +£3.84 178.52£16.77 244.72 £17.39 266.51 +15.15
Phosphorus 24¢ 8Suinong 28 9.22+0.79 22.60+1.83 28.40£2.79 38.50+5.22 97.69 £5.03 155.00 +14.81 285.33 +27.94 352.50 £11.17
accumulation 4K 51Heinong 51 6.71 £0.30  16.15+0.91 22.93 +3.18 55.29 +4.17 162.71 £15.51 250.95 £14.36 256.24 £27.41 349.56 £45.31

/mg-pot ! S5 Average 7.66+0.47 18.10+1.16 24.71 £1.58 45.90 £2.94 130.60 +9.47 194.83 +14.69 262.09 +14.04 322.86 +18.15

M1 3 FTLLA 3 D REMFEPIAD 13t 2GR R, R A —E 25 5% . m wi A PR E
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Table 3 Soybean plants of different growth stages phosphorus accumulation ratio to total accumulation( % )

Y V3 ~RI1 Rl ~R5 R5 ~R8
Cultivar Py Py Pio Py Pio Py
AT 43 Heihe 43 9.32 16.48 44.38 50.51 46.30 33.02
24 28Suinong 28 9.95 10.92 24.28 33.05 65.76 56.03
P 51Heinong 51 8.95 15.82 54.55 49.31 36.50 34.87
S5 Average 9.41 +0.29 14.41 =1.75 41.07 £8.89 44.29 +5.63 49.52 +8.60 41.31+7.38
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W ZEME R I s B L 76 V3 \R1 AT RS HIALR Zi LRI, fERE AT I Ao R R
AR o [T R R A L AR AR AN R, 2= R8T O MR AR B R M R AR R P D R 23
BRFE SRR R SR A RS ) R MRS B AL A4 B 2K 20 I R A A b e K T
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Table 4 Distribution rate of phosphorus in soybean plants( % )
[inp:L] wE 3] 43Heihe 43 2%k 28Suinong 28 & 51Heinong 51 1y
Period Organ P, Py o o P o Average

V3 - F Leaf 53.18 51.99 52.17 56.59 49.78 53.13 52.81+0.91
-4 Petiole 4.67 5.33 5.10 6.50 4.62 6.38 5.43 £0.34

Z£ Stem 12.73 15.04 14. 64 14.25 11.33 13.87 13.64 £0.56

#R Root 29.42 27.70 27.98 22.70 34.28 26.63 28.12 +1.54

R1 - F Leaf 48.55 48.74 46.94 44.34 48.19 47.22 47.33 £0.67
-4 Petiole 5.96 7.67 5.35 8.96 6.50 9.60 7.34 £0.69

2% Stem 13.16 19.04 12.71 16.73 14.04 9.59 14.21 +1.35

#R Root 32.37 24.57 35.00 30.00 31.23 33.62 31.13£1.49

R5 - F Leaf 29.41 27.13 31.90 38.46 31.84 33.35 32.02 £1.57
-4 Petiole 4.71 4.48 7.09 7.68 6.40 8.04 6.40 £0.61

2% Stem 13.85 13.84 14.44 8.05 10.26 11.59 12.01 £1.03

#R Root 15.15 19.59 27.82 19.47 15.09 13.07 18.37 £2.17

JEH Pod 36.88 34.95 18.73 26.34 36.40 33.95 31.21 £2.94

R8 M- Leaf 5.75 5.61 6.73 5.47 10. 56 12.36 7.75£1.21
-4 Petiole 1.82 1.49 1.59 1.65 2.43 3.27 2.04 £0.28

2% Stem 2.72 3.43 1.43 1.39 2.29 2.57 2.31+£0.32

#R Root 6.69 6.71 4.81 2.90 5.87 4.34 5.22 +0.61

JEH Pod 83.03 82.76 85.44 88.58 78.84 77.45 82.68 +1.68
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Table 5 Soybean yield components

e TR M BRI PR AL o bt [ER AN .

Cultivar Soil phosphorus ~ Plant height  Effective pods per  Seeds per Nodes per plant 100-seed weight Yield/g-pot-!
levels /cm plant plant /g

PRI 43 Py 45.38 £0.78 24.61 £0.81 64.39 £1.21 11.83 +0. 14 26.07 £0.68 50.42 £1.99
Heihe 43 Py 51.60 £2.53 26.11 £0.64 64.72 £2.06 12.83 £0.54 26.59 +£0.58 51.48 £0.90
24 28 Py 58.83 £2.17 35.55 +1.81 81.61 £5.31 16.28 +0.68 21.67 £0.65 53.25 £4.31
Suinong 28 P33 63.72 £2.23 34.28 £1.40 81.95+2.73 17.22 £0.53 23.75 £0.60 58.29 +1.89
Mk 51 P 63.25 +£2.23 38.22 £2.05 87.89 £11.47 17.45 +£0.48 22.63 £2.24 57.23 £6.02
Heinong 51 Py 82.53 £1.52 43.83 £7.47 102.72 +£16.06 19.67 £0.41 20.13 £0.75 61.37 £8.83
RS Py 55.82 +5.37 32.79 £4.16 77.96 £7.02 15.19£1.71 23.46 +£1.34 53.63 £1.98
Average P33 65.95 +£9.00 34.74 £5.12 83.13 £10.99 16.57 £2.00 23.49 +£1.87 57.05 £2.92
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