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Effect of Phosphate Fertilizer Applied to Subsoil on Growth and Yield of Soy-
bean
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Abstract: In order to explore the usage of phosphate fertilizer effectively in subsoil, phosphate fertilizing experiment was ap-
plied to subsoil. We studied the effect of different phosphate levels (0,30,60,120,240 kg-ha™',marked T,,T,,T,,T,,T,)
on growth and product of soybean by potted simulation. The results showed that various specifications presented a sigle-peak
curve with increasing of phosphate fertilizer, however, treatments in the peak were different. (1) During the seedling stage,
phosphate fertilizing(30 —240 kg-ha™") promoted the height of phants and increased the quality of dry matter, compared to
non-phosphate fertilizing treatments , that was T, >T, > T, >T, > T,. The spad value increased,T, >T; > T, >T, > T,. The
differences between T, , T, and T, were obvious, however, the differences of treatments under phosphate fertilizing were not ob-
vious. (2)There were some differences between pod filling stage and seedling stage. The peak value of plant height and spad
changed from T, to T, ,the peak value of the quality in dry matter was still treatment T, and the differences of treatments under
phosphate fertilizing were not obvious. Effect on root nodule showed that the number of root nodules was decreasing with in-
creasing of phosphate fertilizer. The difference between T, — T; and T,/T, were obvious. The difference of peak value between
T, and T,,T; were not obvious. The peak value of root specifications appeared in treatment T, ,the tendency was the same as

root nodule. The peak value of transpiration rate and net photosynthesis rate appeared in treatment T, ,the difference of the
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peak value(T,) in intercellular CO, concentration, stomatal conductance and the peak value(T,,T,) were obvious. (3)Dur-

ing the maturity stage, various specifications of soybean product were better under phosphate fertilizer. T, ,T, in the first year

and the T, , T, in the second year were quite different from T,. It was better to apply phosphate fertilizer 60 kg-ha™"' (T, ) to

the soil. The application of phosphate fertilizer to subsoil could increase soybean yield. However, less or more phosphate fer-

tilizer was not good to promote the yield of soybean.

Keywords : Subsoil ; Phosphate ; Soybean ; Dry matter; Yield
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Table 1 Effects of different phosphorus application in subsoil on soybean growth index
HE R Ab MRS SPAD fif R/
Growth stage Treatment Plant height/cm SPAD value Dry matter quality/g

TH T, 19.8+1.73 b 40.9+1.17 b 4.5+0.54 b
Seedling stage( V5) T, 21.3x1.31 a 42.7+2.29 a 5.2+0.08 a
T, 21.2+1.49 a 43.3+1.22 a 5.1+0.09 a

T, 20.9 +0.52 ab 42.9+1.85 a 4.8 +0.53 ab

T, 20.6 +1.21 ab 42.8+1.16 a 4.8 +£0.21 ab

2 T, 60.9+2.70 b 40.0+1.50 b 51.8+1.52 b
Podding stage(R4) T, 64.8+2.55a 41.7+£0.90 a 55.2+1.60 a
T, 65.1+3.31 a 42.2+2.49 a 54.5+0.69 a

Ty 63.3+3.37 ab 41.9+1.12 a 53.5+1.15 ab

T, 63.0+1.51 ab 41.1+1.74 ab 53.0+0.72 ab

RTER 4 WEE WP ARNG FRERRZEREF (P <0.05) , .,

Data in the table are the mean of 4 replicates, different lowercase indicate significant difference( P <0. 05). The same as below.
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Data in the figure are the mean of 4 replicates, different letters
indicates significant difference at level P <0. 05 ,the same as below.
1 FEMEFHEXN X EREH (REERZ =1 mm) B0
Fig. 1 Effects of different phosphorus levels on the amount

of nodule (nodule diameter 1 mm or more) of soybean
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B2 AEEBEWNXKERK(A)FREER(B) WM
Fig. 2 Effect of different P application on the root length( A) and root surface area(B) of soybean
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Table 2 Effects of different P application in subsoil on photosynthesis characters of soybean

Ab 3 AR Pr FEIE R Tr Ry CO, W Ci SALGIE Gs
Treatment /(pmol-m =257 /(g'm~2-h7") /( pmol +mol ~1) /(mol-m~%-s~")
T, 16.5 0. 58 bB 4.6 +£0.41 bB 313.1 +10. 64 cB 1.1+0.04 bB
T, 19.4 +0.81 aA 5.8+0.38 aA 342.9 + 3.86 aA 1.4 +0.05 aA
T, 20.2 +0.52 aA 6.3 0.50 aA 333.1% 5.60 bAB 1.3 +0.01 aAB
T, 18.6 +0.70 aAB 6.0 £0.38 aAB 322.8+ 8.62 cB 1.3 £0.09 aAB
T, 17.7 0. 80 bAB 5.1+0.33 bAB 309.0+ 6.17 cB 1.2 +£0.02 bB
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Table 3 Effect of different P application in subsoil on yield traits of soybean

HETR B0 L JRATy 7 EA T Wi 15 AL , 55 AT S5 3877 2%

e e i RS EFFE I AT ek
Year Treatment Plant height/cm Branches  Stem weight/( g-pot ') Pods per plant  100-seed weight/g  Yield per pot/g
2016 T, 66.2+1.35 b 0.8+1.04 b 47.2+3.12 b 27.5+2.36 b 21.1+1.05 b 44.7+2.91 b
T, 68.1+2.13 a 1.1 £0. 68 ab 52.9+£2.58 a 29.1+£3.65 a 21.9 £0.69 ab 47.1+4.34 a
T, 68.9£2.65 a 1.3+0.93 a 51.8 £3.56 ab 28.7+1.98 a 22.3+1.23 a 48.1+1.71 a
Ty 67.8 £1.91 ab 1.1£1.11 ab 50.3+4.35ab  28.4+4.67 a 21.8 £0. 81 ab 46.4 +3.15 ab
T, 66.9 £1.45 ab 1.0£0.33 ab 49.2 +£4.01 ab 27.9 £3.22 ab 21.5 +£0.57 ab 46.3 £1.25 ab
2017 T, 65.9+1.95b 0.9+0.82 b 50.3+£5.38 b 27.6£5.92 b 20.8+1.43 a 45.8+4.17 b
T 68.9 +2.31 a 1.0+1.38 ab 56.0+£6.38 ab  28.9+0.97ab  21.2+0.37 a 46.9 +2.90 ab
T, 70.4+1.49 a 1.3+0.62 a 58.8£4.27 a 30.7+4.74 a 21.7£0.46 a 50.1x1.71 a
T, 69.0£1.74 a 1.2£0.47 ab 54.8 £4.72 ab 29.9+£2.95 a 21.4£0.91 a 48.1+4.92 a
T, 68.8 £3.40 a 1.2£0.94 ab 51.5+3.32 ab 29.4 +£5.09 ab 21.4+£1.08 a 46.6 £2.93 ab
3 o # HF AR R R S A B SPAD {H DB S
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