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Effects of Green Manure Intercropping and Straw Mulching on Winter Rape

Rhizosphere Soil Organic Carbon and Soil Respiration
ZHOU Quan, WANG Long-chang * , XIONG Ying, ZHANG Sai, DU Juan, ZHAO Lin-lu

(Key Laboratory of the Three Gorges Reservoir Region’s Eco-Environment, Ministry of Education, Engineering Research Center of
South Upland Agriculture, Ministry of Education, College of Agronomy and Biotechnology, Southwest University, Chongqing 400716,
China)

Abstract: Under the background of global warming, the farmland soil respiration has become the main way of agricultural carbon
emissions. And green manure has great potential to curb greenhouse gas emissions and achieve energy conservation and emissions
reduction. However, in purple soil region of Southwest, China, soil respiration under green manure remains unclear, especially in the
winter and intercropping. Through the green manure ( Chinese milk vetch) intercropping with rape, therefore, we compared the effects
of rape rhizosphere under straw mulching. The soil organic carbon and soil respiration were examined. The results showed, compared
with straw mulching, root separation was the major influencing factors of soil organic carbon on rape rhizosphere. Soil organic carbon
was significantly decreased by root interaction. In addition, straw mulching promoted while green manure intercropping inhibited the
soil respiration. Soil respiration presented the general characteristics of fall-rise-fall due to the strong influence of rape growth period.
Therefore, it showed a cubic curve relationship with soil temperature.

Key words:root interaction; Chinese milk vetch; rape ( Brassica napus L. ) ; root separation; carbon flux
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Fig. 1 Effects of different treatments on rhizosphere soil organic carbon of rape

2.2 HIEIFIR

2 AT IR AN R EARRI AT
B B Xof = 48 P W 114 52 ) S (], X T A 0 1) 52 )
K. FEHI, ALFRAR Jr X A R B A R
FERE AR, PR 28 38 0 S AR A G 5 I k F) f
K. FETFAEIA , BRAR SRS 398 i 3 ot 5 ) A Sk

5, 0T T 0T P R R 1 B I A = [
P 44T DR 20 ka5 ) ) 52 AR R 3K B K
S TR AR OB T R - SRR 18 5 e ik B
FOK. VLB ) ST p) SR AR T A
IS TE] A Xk - S P 4 2 Wi 52 81 1 0 A HOIR B 1 2
UEE N

®2 FEREHEFELETFRNFTESN(PE)

Table 2 Variance analysis of soil respiration between the two factors( P-value)

IS H W FEAE S
PR 77 =X 0.024 0.195 0.551 0.455
R B 0.111 0. 050 0.002 "~ 0.203
Bt + 5 0. 567 0. 765 0. 655 0.932
AR 7= 0.290 0.017* 0.003** 0.219
- B B 0. 300 0.019* 0.000* * 0.000 * *
PR + 5 0. 893 0. 126 0.015* 0.152
2.2.1 +IHEEE TR

M S 44 Ak PR 2 R ) 22 LU R B (IR 2)
[Fi) A= 7 300 45 A B 2 ] B9 b R R 2 S N TR A
Y, B SR R AE T A 2 [R]85 R AIE T h  E
e 22, 2 A A A 6 0) 1 38 TR B2 M B AN
W AETTAEI , 7 B AR s A TR 5 4 ]
P R . AR A SR 25 Ak B E] 25 S 2N
W el WL, R AT TR A TR T R
JE , M 2RAE RV EAE — 2 RE LW 55 1 66 A8 2 A9

2.2.2 T HERREE

L 3 AT T SRR A A ) A S O = Y R
MG HHEREAFE, 2SS TG TS R R
SRS LR R, e R, Bl e
I RS A7 2 A B %) - St i X S TN R Ak
R FER N, A Ab PRI 22 O . TR AR
FHAE 35 S5 T AR RIS A3 A0 1) - S i i lnd 244
K. EFALH) FEFHE 55 5514 F B0 L 3R Rl fE RN



3

JEL SR M R NS AT 5 X0 A Tl SR s o AT BRI K - S P IR ) 52 )

1117

25.00

20.00

15.00

TR eC

10.00

2

OrT @rs OPT Bps BNT ENS

=
&L
=

AT

B 4b 28 %t + 15E0R FE B 5 0

Fig. 2 Effects of different treatments on soil temperature

4.50

400 OFT BFS OPT BPS BNT HNS
3.50 -

3.00

2.50

2.00

1.50

W fit/umol-(m?-s)™!

1.00

0.50

=)
=B
=

A

B3 AEGE T EREENMm

Fig. 3 Effects of different treatments on soil carbon flux

SEA VRN - e a Gl KX T e, H2E R . 78
FAAH 25 A ] 4 39 ik 38 -5 T A6 R A .
FH G AT D 7 B SRR 40 (R 1 45 14 RS A 26 T 1
N - gm0 AR RS AT 35 AR T I A4
] 5 A - R . DA SR AR R 5 A5 A 7 55
Xof - i A Sk 5 A A S, 3 B TR T AR AU - 48 flk
B B R HE A VR .

2.3 RS A R G R

AHIFFE I S A A 2R FE Y SR A K 2 1 1
WEARFAE , FE 38 AN SR AR K 2R 1R 1 AR AR
R <TW <TIFHEW < fo R0, T 4 SRk B
AR TR R < W < AR < JFIEHE, Wi
FE A R A A A AR BB AN —

Xt 38 3 - S G e 5 I R 2 ] A el
BRI I, Wi 22 Tl AE e At 25 1) = Rt 46 ¢
Z(P=0.000) (& 4). F-3E0Fg =52 H G490k
FIHR R F 2 A, Hh T 24 3 56 v - 40P I 2 AE W
AR ZRNT W B 5% Wi 3R, X S LA R R (R =

0. 708 2) (1 [ 9 A P L 5 b it e 1 A 4 201
AR - TR SE R S TR R OC R . DA TE A AR
1, R AR AN T (BRI SR, AR R
6 JTH T B 5 S5O R P S AR T T e iy 234

y=0.001 4>~ 0.077 4x2+ 1.341 5x - 4.6782
R*=10.7082

WG y/umol-(m?s)™!

B4 TEFESHERENXER
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