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Effect of wheat straw addition with nitrogen application on physical-chemical
properties of white paddy soil
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Abstract: [ Objectives ] The effects of wheat straw directly returning to paddy soil under different ratios of
basal-topdressing of nitrogen (N) applications on soil physical-chemical properties and rice yield were studied to
provide a scientific base for fertility improvement of low-yield white paddy soil in Jianghuai hilly lands.

[ Methods ] Two factor split field experiments were conducted concussively for four years. Wheat straw
returning (3000 kg/hm?) or not was the main factor; N fertilizer was divided into three parts and applied in
basal, tillering stage and heading stage 80—0-20, 60—-20-20, and 40-30-30. The treatments were coded as
Neo-0-200 Nso-o-20 T S, Neo-20-20» Neo-20-20 T S, Nug_30.30 and Ny 505 + S. Samples of 0-20 cm topsoil were collected to
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analyze soil physical-chemical properties, aggregates composition and bulk density. Rice yields were
investigated. [ Results ] Compared with no wheat straw returning, wheat straw returning improved soil pH
effectively under the three N ratios. Under the N ratio of 40-30-30, the soil pH was significantly increased,
from acidic and slightly acidic to slightly acidic and neutral, respectively. The soil organic matter, available P,
K contents and CEC were also increased significantly with the returning of wheat straw. The contents of >5 mm
and 1-0.25 mm mechanical-stable and water stable aggregates were increased, and micro aggregates (< 0.25
mm) were reduced, which indicated the improvement of soil aggregate quality. Soil bulk density was decreased,
and total porosity was increased which showed the adverse physical properties of white soil were improved.
Straw addition under the N application ratio of 60—20-20 showed the best effect on the improvement of white
soil. Rice grain yields in four experimental sites under three N application ratios were increased by
10.2%-23.4%, 0.8%—5.5%, 4.9%—6.4% and 6.4%—9.6%, with the mean of 16.2%, 3.6%, 5.5% and 8.1%,
respectively, the Ny, ,,,, + S treatment obtained the highest grain yield. [ Conclusions ] Considering the rice
grain yield, soil nutrient contents, aggregate stability, bulk density and porosity, N application ratio of
60-20-20 combined with wheat straw directly returning to field can effectively improve the fertility of low-

yield white paddy soil, and increase rice yield in Jianghuai hilly lands under single-rice cropping system in

Anhui Province.
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Table 1 Effect of straw addition on chemical properties in white soil at different nitrogen applications

oH AR (g/kg) FRWE (mg/ke) B (mg/kg) FHES 7 2e it CEC
Ak Organic matter Available P Available K (cmol/kg)

Treatment

JEPE FX KECF  JEFEFX  KFECF fEFE FX K CF g FX K CF AEPEFX  KECF
Nio.o20 5.09 a 6.10 ab 20.25a 18.83 a 7.49b 36.3b 63.9b 130.6 ab 21.51a 13.28 a
Nsooz0 + S 5.16a 6.33 ab 21.18a 19.52 a 8.07 ab 428a 65.9 ab 1348 a 22.03a 13.29a
Nio-2020 5.06a 6.37 ab 19.85a 18.79 a 7.80 b 353b 58.0¢ 126.5 ab 21.08 a 12.77 a
Noo2020 TS 5.36a 6.52 ab 20.81 a 20.06 a 8.6l a 41.7a 64.1 ab 130.6 ab 23.10 a 13.52a
Nao0:30 497 a 592b 19.75a 19.11a 7.94 ab 33.8b 62.0 bc 122.3b 21.14 a 13.02 a
Niosoz0 TS 499 a 6.69 a 20.45a 20.35a 8.74a 36.7b 69.8 a 128.2 ab 2271 a 13.40 a
3t
Sl 528 a 6.35 ab 19.57 a 18.72 a 8.04 ab 33.7b 62.3 be 133.1 ab 21.39a 13.10 a
Former

# (Note) : FFIBIEEANE/ING FREFRIRZETIE 5% B3 /KF Values followed by different small letters in same column mean significant
difference at 5% level.
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Table 2 Composition of different size aggregates in white soil with straw addition under different N applications

s HLIRAZ A 1 A1 R X Mechanical-stable aggregate IKFaE A AR Water-stable aggregate
Treatment >5 5~1 1~0.25 0.25~0.053 <0.053 >5 5~1 1~0.25 0.25~0.053 <0.053
Nio020 87.30 a 10.82 a 1.21 ab 0.46 a 0.21c 8.32a 5.83a 31.39a 38.59a 15.87 ab
Nisoo20 + S 87.27 a 10.96 a 135a 0.27¢ 0.15d 8.76 a 6.07 a 3249 a 37.86 a 14.82b
Neo2020 88.43 a 9.61 ab 1.02b 0.5 a 043 a 8.81a 4.97 ab 2940 a 41.03 a 15.79 ab
NoowwtS 89.52a 8.71b 1.11 ab 0.38b 0.28 b 9.30a 4.78 b 31.56 a 39.67 a 14.69 b
Naos030 87.20 a 1091 a 1.29a 0.42 ab 0.18 cd 8.48a 4.87 ab 2947 a 40.32 a 16.86 a
Nuson+tS 8823a 10.04 ab 1.37a 0.28 ¢ 0.08 ¢ 8.95a 529a 31.20 a 39.17 a 15.39 ab

# (Note) : FFIBIEEANE/ING FREFRIRZETIE 5% B3 /KF Values followed by different small letters in same column mean significant

difference at 5% level.
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Table 3 Effect of straw addition on rice grain yield at different N applications

L] 2011 & F 2012 fERY 2013 K F 2014 LR 2011~2014 43Xy 7=t
Treatment CF 2011 FX 2012 CF 2013 FX 2014 Average yield
Nioo20 6822 dC 8370 bA 6738 abB 7524 cB 7364 cB 100.0
Nipozot S 8419 abAB 8831 abA 7098 abAB 8148 bAB 8124 abAB 1103
Neo.20.20 7704 bcB 9114 aA 7324 aAB 8169 bAB 8078 bAB 109.7
Ngoz020 + S 8858 aA 9241 aA 7790 aA 8954 aA 8711 aA 118.3
Nios030 7460 cBC 8985 abA 6569 bB 7823 bcAB 7709 bcB 104.7
Nipsos0 + S 8222 bAB 9054 aA 6890 abB 8327 bA 8123 abAB 110.3

IE (Note) = [IFNEAF AR/,
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BB IR IR ZE TR 5% 1 1% 2 /K Values followed by different small and capital letters in
same column mean significant difference at 5% 1 1% levels, respectively.
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