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Abstract: In order to efficiently utilize phosphorus in soybean field, pot experiment was used to simulate the application of SSP
on the phosphorus-depleted subsurface soils to study the effects of different amount of phosphorus(0 kg+ha™" (T,),30 kg-ha™'
(T,),60 kg-ha™'(T,),120 kg-ha™' (T;),240 kg-ha™' (T,) )on the growth and yield of soybean Heinong 48. The results
showed that;Soybean had weak response to phosphorus at the seedling stage, the difference of plant height and dry matter
weight was not significant when the phosphorus was applied compared with the control, the SPAD value showed the trend of T,
>T, >T,>T, >T,, T, treatment with 120 kg-ha ™' had significant difference compared with T,. During the podding stage of
soybean (R4), the effects on the nodule, root index and dry matter weight of soybean were single peak curve or straight line
trend with the increase of phosphorus application. Phosphorus promoted the root growth, root length, root surface area and root
nodule increased, which was conducive to the accumulation of dry matter. The difference of the treatment of phosphorus higher
than 120 kg-ha ™' and less than 30 kg+ha ™' was significant. Phosphorus application on soybean yield compared with no phos-
phorus treatment showed significant difference, but there were slight differences between years, the best phosphorus applica-
tion in 2016 was the treatments of T, and T, the yield was increased from 10. 5% to 12. 1% than T, treatment. In 2017, the
best phosphorus application was T treatment, the pot yield was 73. 0 g, which showed the trend of T, >T, >T, >T, >T,, T,
treatment was significantly different from other treatments. Two years of test results further proved that in the poor phosphorus-
deficient soil sub-surface, the best phosphorus application amount was Tjtreatment(120 kg-ha™"), which could promote the
growth of soybean root system, which was of great significance for high yield of soybean.
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Table 1 Effects of different phosphorus levels on soybean growth index in seedling stage

A f b B SPAD fff FR PO
Year Treatment Plant height/cm Value of SPAD Dry matter weight per plant/g
2016 Ty 22.6£5.13 b 43.1+2.40 b 5.1+0.13 be
T, 25.2 +4.68 ab 43.6 £1.65 ab 5.1+0.09 be
T, 25.2 £4.91 ab 45.8+2.37 a 5.5+0.10 a
T, 27.8+2.85a 44.2 £2.96 ab 5.4+0.19 a
T, 25.4 £4.76 ab 44.0+2.38 ab 5.3+0.15 ab
2017 T, 14.5+1.73 a 40.4+1.28 b 3.5+£0.19 a
T, 14.8 £2.41 a 41.1+2.84 ab 3.6+0.15 a
T, 14.9+£1.92 a 42.2 +£2.45 ab 3. 6£0.14 a
T, 15.2+£1.91 a 43.6+2.08 a 3. 7£0.31 a
T, 15.1+£1.97 a 43.1+1.97 a 3.6+0.18 a

RHHEE 4 WEREIIE; AR FRARABER 0. 05 /KF225 8%, T .

Values in the table are the mean of 4 replicates, different letters indicate significant difference at 0. 05 level. The same as below.
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Fig. 1 Effects of different phosphorus levels

on the amount of nodule of soybean
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Fig. 2 Effects of different phosphorus levels on the length

and surface area of soybean root
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Fig. 3 Effects of different phosphorus levels on dry

matter weight of soybean
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Table 2 Effects of different phosphorus levels on yield components of soybean

Ay Jb3 I3 SEH AR FohE =
Year Treatment Branch number Pod number 100-seed weight/g Yield per pot/g Increasing rate/ %
2016 T, 0.6+0.42 a 37.1x1.68 b 21.6 £0.25 a 54.9 £2.36 be -
T, 0.7+0.38 a 37.8 £2.32 ab 21.8+£0.48 a 56.2£3.27 b 2.8
T, 0.8+0.52 a 39.9+1.88 a 22.1+0.34 a 61.5+4.02 a 12. 1
T, 0.8+0.26 a 40.2 +2.31 a 21.7+0.27 a 60.6 +2.84 a 10.5
T, 0.9+0.75 a 39.7+3.44 a 21.9£0.31 a 57.2£3.10 b 4.2
2017 Ty 0.7+0.82 a 37.8£1.34 b 21.2£0.15 a 64.8£2.75 ¢ -
T, 0.7+0.68 a 39.4 +£2.05 ab 21.5+0.26 a 67.3 £5.56 be 3.9
T, 0.7+0.71 a 38.3 £1.26 ab 21.3+0.32 a 69.7 £4.71 be 7.1
T, 0.8x1.25a 40.8 +4.41 a 21.4£0.10 a 73.0+£4.24 a 12.7
T, 1.0+£1.03 a 39.9+3.10 a 20.4 £0.46 a 68.5 £4.20 be 5.7
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