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Effect of Returning of Cropland Straw to Field on Soil Organic Carbon
and Grain Yield in Guanzhong Plain
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Abstract: Effect of straw returning in field scale on soil organic carbon ( SOC) and grain yield was studied to
explore more reasonable farming management models which was helpful to provide a theoretical basis for soil cultiva—
tion and sustainable agricultural development in Guanzhong Plain. With the actual situation of agricultural production
in test area the trends of SOC active organic carbon ( AC) content and grain yield in different treatments were ex—
amined to clear the effect of straw returning through a comprehensive comparison. After the returning of wheat straw
to cropland the summer maize was grown. The result showed that SOC in topsoil (0 —40 cm) have been improved in
straw application and that soil AC and carbon pool management index ( CPMI) of 0 —20 cm soil layer were slightly
lowered in high stubble in field while soil AC and CPMI were increased through smashing the wheat straw into field
which didnt make their mutation change. Subsequently the result showed that maize stalks were returned to the field

in three models and that after the wheat growing season SOC content in the topsoil has increased significantly
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through the straw returning treatment and that through smashing straw into field twice the SOC content can increase
by 1.86 g/kg in 0 =20 c¢m soil and 1. 69 g/kg in 20 —40 cm soil respectively. And also the returning of crops stalk
to the cropland can increase the AC content in the topsoil strikingly-especially when wheat straw is smashed into the
field the AC content in the topsoil can increase more strikingly that is a average AC content can increase by 0.90
g/kg respectively in 0 =20 e¢m and 0.85 g/kg in 20 =40 cm soil; And straw returning significantly increased CPMI
especially through smashing straw into field treatments. Under the conditions of climate in Guanzhong Plain soil or—
ganic carbon condition could be improved significantly through returning straw to field scale especially the SOC
quality can be improved. Therefore in the short run smashing and returning the straw to the field can change the
SOC more obviously. For there easily appear seasonal drought in the study area it was useful to improve water use ef—
ficiency in maize growth period effectively to ensure the stable or higher yield trough high-stubble of wheat straw in
field. It was the optimal model combination of high stubble of wheat with maize straw smashed into field in a whole
rotation period for productive and efficient agriculture in this region which can make a full use of water and heat re—
sources in Guanzhong Plain.
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0.25 mm (S0C)
( E: 108°52° N:34°36") 427.4 m (AC) .
1.3
; 12.9C 526 mm
60% ~70% 218 d (2008 6-10
2 095 h; / 3
1.2 ; 2008 10 2009
6 3
0.68 g/kg NO,” N 13. 87 mg/kg NH, N 12.92 N
mg/kg 52.64 mg/kg 122. 82 mg/kg ) o
0~20cm 20 ~40 cm 10. 57 1 9
g/kg 7.35 glkg. (1 3
1 112 m’( 5 0.5
0~20 20 ~40 cm m 75 m)
1
Tab.1 Model of straw returning
Models Models
No. Name Content Code No. Name Content Code
1 @ *
Model 1 . * W-C Model (D * * M-C
2 @ N
Model 2 + WA Model @ + + MM
3 ® N
Model 3 + WN Model 3@ MN
(CPMI) = X
; N: 187. 5 kg/hm’ ( 67. 5 x 100 = CPI x AI x 100,
kg/hm® 75 kg/hm’ 45 1.4.2
kg/hm®) P,0,:22.5 kg/hm’ o - ;
; 333 mmol/L
N: 150 kg/hm*> P,0;: 110 kg/hm’ 565 nm
; 1 mmol
o 2 0.75 mm 9 mg 333 mmol/L
50 mm: 18 19
2 50 mmo Excel \DPS7. 05
o (SSR ).
1.4
1.4.1 16 17 2
(CPI) = (g/kg) / 2.1
(g/ke); 3
(A) = (g/ke) /
(g/kg) ; 3
(AD) = /
; o 1 1-A
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(W-H) .
(W-C) (WN)3 o 0~20 cm
( ) ( M=C. M-M)
WH. WL WN
0 ~20 cm 12.15 11.45 W-C-M-C 12. 80 g/kg
10. 67 g/kg W-N-MN 1. 86
; 20 ~40 c¢m W/H glkg o W-H-MN.W-H-M-M.
o 1- WN-MN
B 10. 60 10.84 10.94 g/kg 20 ~40 cm
(M<C)
( M-M) ( WN) WN-
( M-N 6.10 g/kg-
) 9
6 2 20-20 cm W20-40 cm 15 @0-20 cm w20-40 cm
14 F a
_ 12 f 10}
< 10} &
2ot 29
2,1l &S5
= =
& 4t &
2+ 0
: o
W-C
FEAHEAEK T IR B
Model of straw returning Model of straw returning
1% 5% (LSD)
The large lowercase letters represent 1% and 5% level of significant difference respectively ( LSD)  the same below.
1
Fig.1 Effect of different straw returning model on soil organic carbon
2.2
0~
o W- 20 20 ~40 cm
C 0 ~20 em o
(W-N) W-H
20 ~40 cm o W-H
( ) 0~20 cm 38.83%
o wW-C 27.78% o 20 ~40 cm
(W-C.W-H) . 0
0~20 20 ~40 cm ~20 em WN-M-M
WwW-C 0~20 20 ~
40 cm wW-C M-N.M-C MM3
0.90 0.85 g/kg. 159.73 151.27  149.70.
(WNMN)  0~20 20 ~40 cm
2.07 0. 88 20 ~40 cm
g/kgo W-C
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MN.M-M M-C3 250.01 237.82 194.24,
2
Tab.2 Effect of different straw returning model on soil CPMI
Planting Dep/t}c‘m stral\v/ffoiilufr{ling /('15(/)1&%) . i/é( 9N %/:g) A Al cPI CPMI
0~20 W-H W-N 10.67 a 2.26 ab 8.41 0.27 1.00 1.00 100. 00
W-H 12.15 a 1.54 b 10.61 0.14 0.54 1.14 61.17
WwW-C 11.45 a 2.78 a 8.67 0.32 1.19 1.07 127.78
Harvest after 20 ~40  W-C W-N 4.35 a 0.91 a 3.45 0.26 1.00 1.00 100. 00
the maize W-H 5.57 a 1.03 a 4.54 0.23 0.86 1.28 110.10
planted first WwW-C 3.71 a 0.81 a 2.90 0.28 1.06 0.85 90.05
0~20 W-N M-N 10.94 ¢ 2.07 b 8.87 0.23 1.00 1.00 100. 00
M-M 11.47 abc 2.07 b 9.40 0.22 0.94 1.05 98.98
M-C 11.28 abce 2.53 ab 8.75 0.29 1.24 1.03 127.70
Harvest after W-H M-C 11.65 abc 2.84 a 8.81 0.32 1.38 1.06 147.36
the wheat M-M 10.84 ¢ 2.57 ab 8.27 0.31 1.33 0.99 132.05
planted second M-N  10.60 ¢ 2.74 a 7.86 0.35 1.50 0.97 145.07
W-C M-N 12.61 ab 3.08 a 9.53 0.32 1.39 1.15 159.73
M-M 11.16 be 2.85a 8.31 0.34 1.47 1.02 149.70
M-C 12.80 a 2.97 a 9.84 0.30 1.29 1.17 151.27
20~40 WN M-N 6.10 b 0.88 b 5.22 0.17 1.00 1.00 100. 00
M-M 6.90 ab 0.97 b 5.93 0.16 0.97 1.13 110.20
M-C 6.62 b 1.01 b 5.61 0.18 1.07 1.09 116. 68
W-H M-C 6.75 ab 1.75 a 5.00 0.35 2.08 1.11 230.46
M-M 7.06 ab 1.73 a 5.33 0.32 1.93 1.16 223.48
M-N 6.78 ab 1.73 a 5.05 0.34 2.05 1.11 227.56
wW-C M-N 6.39 b 1.83 a 4.56 0.40 2.39 1.05 250.01
M-M 6.69 ab 1.79 a 4.91 0.36 2.17 1.10 237.82
M-C 7.79 a 1.58 a 6.20 0.26 1.52 1.28 194.24
2.3
o ( 3) W-HM-C
W—
H 2 7 739 W-H
kg/hm’ M-C

EAeF=/ (X 10°kg/hm?)

W-H

AT IE R

W-C
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2

FEFERY (X 10%kg/hn?)

M-C |M—.‘-[ |H—N M-N |M—M |M—C
W-H W-C
AT it R

M-C | MM | M-N
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Fig.2 Effect of different straw returning model on grain yield
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Tab.3 Effect of different straw returning model on grain yield in a rotation period kg/hm’
Model M-C MM MN Average
W-H 12 594.25 A 11 764.93 AB 12 238.60 A 12 199.26 a
wW-C 9 511.28 BC 9 189.59 C 9 288.30 C 9329.72 ¢
W-N 10 969.82 ABC 10 532.16 ABC 10 301.85 ABC 10 601.28 b
Average 11025.12 a 10 495.56 b 10 609.59 ab
1% () 5%

Note: The multiple comparisons of different treatments were conducted under the levels of 1%

the same kind of straw ( average) were conducted under the levels of 5% .

and the multiple comparisons among model levels for

20

21 22

23

WwW-C

2.4 W-H
7 019 kg/hm’
4
Tab.4 Effect of different straw returning model on straw yield
/( kg/hm®) /( kg/hm®)
Model of wheat Straw yield of maize Model of maize Straw yield of wheat
W-H 7 019 £228 a M-C 5195 696 a
M-M 4149 £311 a
M-N 4323 £556 a
w-C 4826 +372 b M-N 5038+72a
M-M 4845 £165 a
M-C 4659 +124 a
W-N 4996 £325 b M-C 5903 +91 a
M-M 5439+1339 a
M-N 5161 £345 a
3
3.1
- W-CMC 0 ~20 20 ~40
cm
wW-C M-N.M-C M-
0 M 0~20 20 ~40 cm
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