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Effect of Phosphorous Application Rate on Biomass Accumulation and Its Distri-
bution of Soybean with Different Phosphorus Efficient Genotype
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Abstract: The effect of different phosphorus application rate on soybean biomass accumulation and distribution were analyzed
by pot experiment in soil under high phosphorus-efficient and low phosphorus-efficient genotypes. The stem and leave biomass
of high phosphorus efficiency genotypes increased with the increase of phosphorus application and reached peak values at P640
of phosphorus treatment, and the biomass of stems and leaves still increased for low phosphorus efficiency genotypes. The root
cap ratio of high phosphorous efficiency genotypes was higher than that of low phosphorous efficiency with increase of phos-
phorous application. The dry biomass of stems, leaves, and roots reached peak values at P320 of phosphorus application treat-
ment for high phosphorus efficient soybean genotypes and the dry biomass of stems, leaves, and roots increased significantly
with the increase of phosphorous application for low phosphorus efficient genotypes at flowering stage. At podding stage, the
leave dry biomass reached the peak values at P640 of phosphorus treatment, root dry biomass reached the peak values at P320
of phosphorus application treatment, and stem dry biomass increased with the increase of phosphorus application rate for high
phosphorus efficient genotypes soybean varieties. Meantime, the dry biomass of stems, leaves, and roots increased with the
increase of phosphorus application rate, the dry biomass of pod reached peak values at P640 of phosphorus application rate,
and the dry biomass of root cap ratio decreased with the increase of phosphorus application rate. For the two genotypes, the
dry mass of pods, leaves, and stems increased with the increase of phosphorous at filling stage, high phosphorous efficiency
genotypes. The value size order of biomass was as follows: pods= stems= root= stems for the high phosphorus treatment.
Under high P application treatment, dry weight of roots was higher than that of leaves for low phosphorus efficient genotype va-
rieties, and root cap ratio was higher than under low P application treatment significantly.
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Fig. 1 Effect of phosphorous on soybean biomass at seedling stage
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The difference of biomass accumulation between soybean genotypes

with different phosphorous treatments at flowering stage

FIit 24(PH) Fengshou 24

B % 4 5 (PL) Kenjian 4

Qb
T Ui B it e/ 5e Ui B it /5
reatment
Root Stem Leaf R/T Root Stem Leaf R/T
PO 2. 100 ¢G 2.132 oG 2.591 ¢G 0.443 cC 2.357 ¢G 2.241 oG 3.053 oG 0.445 dD
P40 2.315 {F 2.503 {F 2.801 fF 0.435 dD 2.940 eE 2.964 {F 3.484 {F 0. 455 cC
P80 2.933 eE 3.020 eE 3.384 ¢E 0.457 bB 2.875 {F 3.184 eE 3.806 dD 0.411 eE
P160 3.800 bB 3.851 dD 3.815 cC 0.495 aA 3.161 dD 3.193 dD 3.591 eE 0. 466 bB
P320 4.003 aA 4.613 aA 4.628 aA 0.433 eE 3.400 cC 3.450 cC 3.827 cC 0. 467 abAB
P640 3. 607 cC 4. 400 cC 4.415 bB 0. 409 fF 3.551 bB 3.683 bB 3.910 bB 0. 468 aA
P960 3.265 dD 4.413 bB 3.645 dD 0.405 oG 3.923 aA 4.794 aA 5.508 aA 0. 380 F

[R5 BB S5 A R R/NG T8 23527 0. 01 F10. 05 ARF22 5 2 . Tl

Values followed by different capital and lowercase letters are significantly different at 0. 01 and 0. 05 probability level, respectively. The same below.
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Table 2 The difference of biomass accumulation between different phosphorous treatments

=1l 24 (PH) Fengshou 24

R % 4 5 (PL) Kenjian 4

pos:l . — ) —
. i % i £ wE R % it % /i
reatment

Root Stem Leaf Pod R/T Root Stem Leaf Pod R/T
PO 5.458 ¢cB 4.943 oG 4.845 oG 2.451 ¢G  0.444 aA  3.935fE 4.150 eE  4.324 eE = 2.415 ¢G 0.360 bB
P40 5.331 abcAB5.905 e 5.330 eE  3.101 {F 0.371 bB  4.843 eD 5.551dD 5.781 dD 4.173 fF 0.312 fF
P8O 5.533 beAB 5.985 fF 5.557 fF 3.150 eE 0.370 bB  5.196 dC  5.552dD 5.782 dD  4.364 eE 0. 330 cC
P160 5.491c¢cB  7.063dD 6.211dD 3.194dD 0.333eD  5.197 ¢dC 5.552dD 5.788 cC  4.490 dD 0.328 dD
P320 6.585 aA  7.950 cC  6.785cC  3.337 ¢cC  0.365 cC 5.197 ¢cC  5.687 cC  5.795 bB  4.547 cC 0.324 eE
P640 6.435 abAB 8.401 bB  7.270 aA  3.553 bB  0.334 dD 5.371 bB  6.283 bB  5.797 bB  5.227 aA 0.310 ¢G
P960 6.527 abAB 8.913 aA  6.921 bB  3.911aA 0.330 fE 7.191 aA  8.577 aA  7.756 aA  4.697 bB 0.370 aA
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Fig. 2 The comparision of ratio of root to cap of soybean genotypes with

different phosphorous treatments at podding stage
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Fig. 3 Effect of phosphorous on soybean biomass distribution at filling stage
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