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Effects of straw-returning modes on paddy soil properties and rice yield
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Abstract: To comprehensively evaluate straw returning effects on low-yielding paddy rice yield and soil properties,
three kinds of fertilizers, including straw litter in a pig-on-litter system (SP), straw+pig manure ( OF) and wheat straw
biochar+ chemical fertilizer ( BR) were applied, and no fertilization ( CK) and chemical fertilizer [ ( NH, ), SO, +
Ca(H,PO,),+KCl] (CF) were set as control. Compared with CK, soil available N, P, K and organic matter contents in
treatment BR were 6. 00%, 36.30%, 1.28%, and 0.88% higher, respectively. BR treatment also had the highest rice
yield (7.86 t/hm’®) which was 62.40% and 9.78% higher than those of CK (4.84 t/hm’*) and CF, respectively. BR
treatment favored the growth and nutrient uptake of rice in tillering and jointing stages. The growth and yield of rice in SP
and OF treatments were lower than that in CF treatments. It can be concluded that different straw utilization methods had

distinct effects on soil properties and rice growth. Straw biochar + fertilizer ( BR) could increase soil fertility and rice yield.
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Table 1 Basic properties of the tested soil, composts and biochar in the study

o FoK AT o EC X3 2R BT AR A

(%) (g/em?) (dS/m) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)

MASHH AL 23.8 0.15 7.16 6.07 351.00 42.10 2792 2 066 15 440
SRR ATk 21.7 0.27 6.89 6.89 301.00 38.80 2572 1412 5910
FEFFLE Y I 11.2 0.31 9.96 1.03 793.00 9.70 16.940 1302 8 883
et - 1.30 7.17 1.01 7.35 0.67 83.200 1.360 108
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BR(0. 18%) , #5438 +HE 5 S A MLAk & =394
AN AR BE R BTG, 9/ NS B2 e KA BR(19. 88% )
VI 5 f5e /NI R SP (6. 17% ), OF 1870 9. 51% ,CF
W 7. 04% , AN AR EE 4 58 pH B IrREAIL, 3
HEITH B, U EREN, KREIIRE OF
FXF T CF A8 W40 - 3855 00 550

Table 2 The physical and chemical properties of soil treated with different straw-returning modes

Qb F ZH (g/em’) pH I (g/ke) SBAAWE (mg/kg)  BRIFER (mg/kg) FHRBE(mg/kg) A (mg/kg)
OF 1.32 £ 0.05a 6.98£0.13a 40.49 +3.23a 7.33+£2.82a 91.70 + 10.15a 1.53 +0.61a 114.00 = 0.35a
SP 1.30 £ 0.03a 7.02+£0.08a 39.60 +2.41a 7.60 + 2.08a 85.05 + 16.29a 1.42 + 0.08a 112.38 + 7.09a
CF 1.30 £ 0.04a 7.00+0.11a  39.49 +2.75a 7.53 £0.92a 90.67 + 13.09a 1.47+0.11a 112.13 + 3.07a
BR 1.35 £ 0.04a 7.04 £0.09a 39.43 +2.99a 6.49 + 1.67a 88.19 £ 9.33a 1.85 + 0.44a 109.63 + 8.43a
CK 1.30 + 0.04a 7.17+0.36a 39.36 + 2.87a 8.10 + 0.45a 83.20 £ 2.25a 1.36 £ 0.18a 108.25 + 5.69a
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FEACAEE ; CK R A AL ST A, [F]— 3 S 5 A ] /NS B R R AL 3 2 /) 26 R 8.3 (P>0. 05)
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Fig.1 The effective tillering number of rice in different rice

straw-returning treatments
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Fig.2 The rice plant heights in different rice straw-returning

treatments during rice growth
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turning treatments at different growth periods
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Table 3 The biomass and yield of rice in different rice straw-retur-

ning treatments

OF  2.13+0.70b  6.66+0.85b 5.72+0.76b  0.87 +0.12a
SP 2.18+0.43b 7.09x1.75b 5.13+£0.85b  0.73 +0.05a
CF  4.10x0.75a 10.47+290a 7.16+0.88a 0.72+0.21a
BR  3.82+0.90a 10.19+1.42a 7.86+0.94a 0.79 £0.15a
CK  2.38+0.83b 6.95+1.49b 4.84+0.65b 0.71+0.12a
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