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0~21cm
1.3.2
14.8°C 2140h (TN) [14] (AP)
1 020 mm 220 - (4]
(AK) [14]
(TOC)
(0 ~ 21 cm) - [13]
27.7 glkg 1.49 g/kg (DOC) - [15]
60.85 mg/kg 78.52 mg/kg pH(H,0)6.65 (ROC) [13]
1.41 g/em’ (CMPI)
1.2 (CPI)= /
(A)= ( ) ( )
(AD)= /
7 3 21 (CMPI)= (CPI)>=<
30 m*(5 m><6 m) (AT)><100"
10 cm = +
5 ~10 cm
10~ 15 cm 6 000 kg/hm? 1.4
9 000 kg/hm’ 1 Microsoft Excel 2003
£1 RBEH SPSS17.0 (P<0.05)
Table 1 Experimental design
(%) (%) 2
CK 0 0 2.1
SR1 25 25 2 5
SR2 50 50
SR3 75 75
SR1 SR3 SR5
SR4 100 100
3.15% 3.94%
SR5 0 100
0
SR6 100 o 3.15% SR3
SR3 SR6 3.57%
5 3.00% 5
6
25.5 3~4 11 ( SR3
2013 11 6 ) 10.28%
9023 11 - _ .
) T2 AEBTFLTHELIEI TIEFH I
150 kg/ hm 6 Table 2 Effects of different amounts of straw returning on soil
(45% 375 kg/hm? 150 kg/hm?) nutrients
( 150 kg/hm?) ( 150 kg/hm?)
45% 375 ko/hm’ (g/kg) (mg/kg) (mg/kg)
( 5 0 g/hm ) CK 1.27+0.03b 82.3943.60b 7799 £231¢
( 150 kg/hm”) SR1 131+004a  83.84238ab  82+3.07ab
SR2 1.27+£0.04 b 84.2942.66 ab 81.33+3.36b
1.3 SR3 1.32+0.01 a 85.334449 a 86.01 £ 1.76 a
1.3.1 2013 6 2013 11 SR4 1.29+0.05 ab 83.18%2.68 ab 81.99+2.09b
SRS 1.31+0.05a 83.83+3.32 ab 85.34+2.01a
SR6 1.28 £ 0.03 ab 84.86 +4.43 a 83.33 £ 1.74 ab
2 1 m’ 2013 11 6 @

0.05)



2.2

SR3 4.59%
SRS
SR2

SR3 14.35%

15.74% SR2 SR3 SRS
SR2
14.67%
*3 AREFEFTHEAEN T IERENFIT

Table 3 Effects of different amounts of straw returning on soil
carbon pools

(g/kg) (mg/kg) (g/kg)
CK 1481+£046b 172.57+933¢  1.53+0.08d
SR1 1553+ 126ab 190.65+4.45ab  1.59 £0.07 cd
SR2 1549+0.57ab  197.34+8.05a  1.75+0.05a
SR3 15.63+£0.88a 199.73+9.03a  1.73£0.07 ab
SR4 1540 £0.78ab  189.38 +528ab  1.60+0.02 cd
SR5 15274093 ab 183.67+13.48bc  1.65%0.03 be
SR6 1544+ 1.08ab 19545+4.88ab 1.60%0.10 cd

2.3
4
SR1
SR2 SR3 SR5

SR2

14.41%

F4 FEBEFTHELEN TIEMEFNEMREEE
e :opAl
Table 4 Effects of different amounts of straw returning on ratios of
soil available carbon contents and CPIMs

(100%) (100%)
CK 1.17 10.33 100.00 £ 0.0 d

SR1 123 10.23 103.92 + 1.94 cd
SR2 1.27 11.30 11441+ 130a
SR3 1.28 11.07 113.07 £2.39 ab
SR4 1.23 10.39 104.68 + 4.26 cd
SRS 1.20 10.81 107.90 +3.19 be
SR6 1.27 10.36 104.55 + 6.73 cd

2.4

SR6>SR5>CK

SR3
12.88%

10.01%

SR3>SR4>SR2>SR1>

SR3
SR2

14.74%

SR4

13.30%

x5 FEBFLHENEZRIERARFRE-EMIT

Table 5 Effects of different amounts of straw returning on annual

crop yields
(t/hm?) (t/hm?) (t/hm?)
CK 4.68+0.25b 932+049¢ 14.00 £ 0.69 ¢
SR1 5.09+020ab 9.58+£0.64bc  14.67 £0.76 bc
SR2 537+034a 9.70+£0.55b 15.07 £ 0.68 ab
SR3 5.08 £0.2 4ab 10.52+ 0.4 5a 15.60 £ 0.60 a
SR4 4.82+£0.08b 10.56 £0.42 a 1538+042a
SR5 473+£040b  9.55+0.57 be 1428+0.82¢
SR6 496+0.14ab  9.48£037bc  14.44+0.40 be
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Effects of Continuous Straw Returning on Soil Nutrients and
Carbon Pool in Rice-wheat Rotation System

XU Jianglai', HU Naijuan', ZHANG Zhengwen', ZHU Liqun®’
(1 College of Agriculture, Nanjing Agricultural University, Nanjing 210095, China;

2 College of Rural Development, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: To explore the influence of suitable amounts of straw returning on soil quality and crop yields for middle region

of Jiangsu, a field experiment was conducted to determine the effects of different amounts of straw returning on soil nutrients,

carbon pools and crop yields in rice-wheat rotation system. After five-season continuous straw returning, the results showed

that: 1) straw returning increased the contents of soil total nitrogen, available phosphorus and rapidly-available potassium, and

75% of five-season continuous straw returning got greatest increases, by 3.54%, 3.97% and 10.28%, respectively. 2) 75% of

five-season continuous straw returning significantly increased the contents of soil total organic carbon, while 50% and 75%

five-season continuous returning significantly increased the contents of water-soluble organic carbon and easily oxidizable carbon,

and the effect was the same on soil available carbon contents and carbon pool management index. 3) Straw returning increased

annual crop yield in an order of both rice and wheat straw returning>only one crop straw returning>no straw returning. Among

them, 75% of five-season continuous straw returning significantly improved the yields, increased by 10.01%. In conclusion, the

treatment of 75% of straw returning is most suitable in a rice-wheat rotation system of the study region.

Key words: Straw returning; Soil nutrient; Soil carbon pool; Crop yield



