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Effects of intercropping green manure on soil carbon, nitrogen and soil microbial

in rapeseed rhizosphere
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Abstract: In purple soil, region of southwest China, the eco-environment is extremely fragile in farmlands, and the
application of green manure,is facing serious problems. In order to improve soil health and explore the application way of
green manure, the effects of intercropping green manure ( Chinese milk vetch) on soil carbon, nitrogen and soil microbial in
rapeseed rhizosphere was examined and compared with those of straw mulching. Chinese milk vetch was innovatively applied
in dry land so as to establish a new rapeseed planting pattern in southwest China. Results showed that, compared with straw
mulchingy intereropping Chinese milk vetch was the main factor to affect soil environment in rapeseed rhizosphere.
Intercropping Chinese milk vetch substantially decreased the content of carbon and total nitrogen and changed the C/N ratio
in rapeseed rhizosphere. It also decreased the total PLFA ( phospholipid fatty acid) , changed the structure of soil microbial

community, improved the soil aeration condition and inhibited the growth of anaerobic bacteria in rapeseed rhizosphere.
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HAE; T JE MR (P) - H 120 B MR , AR R84 BAR , 35740 Bl ; TOARFEAR (N)  ASBEAR, R R 58 4
AR, w2 ME SR L LORE S (T) AEMA KNSR TR R, 1R (S)  TEYRER LAY
T 3750kg/hm’” (/K FE ARG FREY SIE TR (0. 15ke/Hif) . 7 160L AALAR N EA T, A 2% £ S0kg, iE A (N)0.10g/
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Table 1 Effects of different treatments on soil carbon and nitrogen in rapeseed rhizosphere

b3 SA DU (o kg) IR BB/ (mg/1.) R/ (gkg) A
Treatment Total carbon Water-soluble organic carbon Total nitrogen C/N ratio
FT 9.29+0.23a 0.56+0.04a 1.05+0.06ab 8.85+0.40a
FS 9.21+0.85a 0.52+0.00ab 1.07+0.13a 8.6420.34ab
PT 8.79+0.31ab 0.49+0.01abc 1.02+0.03ab 8.59+0.42ab
PS 8.6920.3%ab 0.45+0.02bed 0.99+0.02ab 8.7920.59
NT 7.55+0.30¢ 0.43+0.02cd 0.93+0.04b 8.100.04b
NS 8.1220.16bc 0.39+0.06d 0.97+0.03ab 8.38+0.08ab
bt 7 2 Separation 0.001** 0.003 ** 0.035* 0.030 =

B 5% I35 Mulching 0.530 0.148 0.810 0.563
FaHx 7 3 Separation X Mulching 0.339 0.944 0.602 0.358

FT.: 5 2 B@AR +JC7 55 Full root separation with plastic film + no straw mulching; FS: 5% 4= ff R + 74 5 Full root separation with plastic film + straw
mulching; PT . J& J& M B AR +JC 7 35 Partial root separation with nylon nets + no straw mulching; PS: J& J§ [ FEAR + 7 35 Partial root separation with nylon
nets + straw mulching; NT ; ANfF R+ I 35 No root separation + no straw mulching ; NS ; ANBEAR +75 &5 No root separation + straw mulching ; 3¢ HP AN [/ =6

FIRTE 0.05 /K 225 1.3 (P<0.05) , * F/RTE 0.05 /K L2457 83 (P<0.05) , ** F/RAE 0.01 KF 12557 i 3 (P<0.01)

22 SERPR L ERUEY R
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Fig.1 Effects of different treatments on total PLFA
F. 522 i MR, full root separation with plastic film; P J& J¢ ¥ B& #2
partial root separation with nylon nets; N: AFEHR , no root separation;
T. o 7 , no straw mulching ;S 4845 ;Straw mulching ; [ H A [R] 25
FIRTE 0.05 K- |- 22 57 i35 (P<0.05)

F2 AEMEMNEZEMEVSENZN
Table 2 Concentration of various soil microbial under different treatments
) ELA e AM I LERPHPER LRI L MR
fhgm Hi@ L ﬁiklﬂ 151*& A B RPHPEE L R iAMEEFDriE?
Bacteria/ Fungi/ Actinomycete/ AM-fungi/ K . G+/ G-/ B2 PR
Treatment Fungi/bacteria
(nmol/g) (nmol/g) (nmol/g) (nmol/g) (nmol/g) (nmol/g) G+/G-
FT 5.64+0.53a 0.20+0.02ab 0:60£0.03a 0.70+0.17a 0.034+0.007b 5.51+0.88a 0.57+0.08a 9.73+0.19¢
FS 5.58+1.60a 0.31+0.16a 0:47+0.10ab 0.71+£0.29a 0.053+0.014ab  5.27+1.18ab 0.54+0.30ab  10.78+3.71bc
PT 4.79+0.73ab  0.18+0.03b 0.58+0.07ab 0.40+£0.09ab  0.038+0.001b 4.88+0.35ab 0.37+£0.13abc  13.79+3.11ab
PS 4.79+1.04ab  ©.0.29+0.01ab 0.54+0.11ab 0.42+0.14ab  0.063+0.017a 4.77+0.98ab 0.39+0.18abc  13.32+3.66ab
NT 4.08+0.68h 0.18+0.01h 0.49+0.07ab 0.31+£0.05b 0.045+0.003ab  4.30+0.81ab 0.28+0.06¢ 15.80+0.81a
NS 3.88+0.47h 0.19+0.04ab 0.44+0.06h 0.30+0.09h 0.050+0.012ab  3.84+0.62b 0.30£0.08bc  13.10+2.32ab

G+ Gram-positive bacteria; G—: Gram-negative bacteria; % AN [RIFEEEF R TE 0.05 /K 2457 3% (P<0.05)

THSAR B IR WA Vs 45 40 R Ak

ANl ) A MRV S5 A A A AR K22 5t = o BT R B (I 2) i 3 A 3 o0 0 fife o ik )
T 8771% S FE B VAR T B STRR A 3 0 41.95% F1 30.47% , 5 = FE A B9 BT RRE N
15:28% o ME I F , TR E S 450 T 8 2 MR AL B T A 55 2510 T T R AR A 35 H: At Ak 38 22 [ 1) 25 5
K, HTH FEZH—FER W, 58 FEZE ZER 5w, 5o B 55 40 T TCRmAR A SRR JoAs #1 7
T AR B PR AR AL 35 5 S B R DGR R, At A 3 5 5 — 32 AR DGR R K . AR R 6
AL BRI - EE M ZER AT LAy 4 FhSHY 55— AU AR 5 4510 T JCRRAR AL B 5 At b B Y 25 5 52
BT 18.3w6c(6,9,12) Al 16: 1w9e 5 LAY ; 25 Fh ST}y TORS FF 8 55 5 40 T 5 2 BRAR AL # | 5 AR G 1
R IAE W2 T8 112.0 30H . 13:0.17:0 F1 10Mel7;0; 55 = Fh3S BRI N JoRs F1 7 55 5514 F rY KPR 40
P16 1wl lc Fl 18 1w7c 555k —JERUA B A9 AH OC 1 ; FLAR 3 PP AL R 56 DU FP 27 | 22 5 12, 1atl1- 12,
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Fig.2 PCA scores and corresponding loading values for PLFA profiles under different treatments
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