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Effects of green manure on soil organic carbon mineralization
in dry land soil under different temperature

YUAN Shengnan', SHANG Yuqing', WANG Jun'?
(1. College of Urban and Environment Science ,Northwest University ,Xi’ an, Shaanxi 710127, China;
2. Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity ,Xi’ an, Shaanxi 710127 ,China)

Abstract: In order to reveal the influence of green manure on soil organic carbon (SOC) mineralization in the
context of global warming, soils with three green manures of Changwu Soyean (S), Ryegrass (R), the
combination of them (M), and a control without green manure (CK) were incubated at 5°C, 15°C, and 25°C for
79 d. The SOC mineralization as indicated by CO, emission was measured dynamically and modeled by using a first-
order kinetic model. Soil CO, emissions was significant for green manure species, incubation temperature, and their
interaction. The SOC mineralization rate peaked at 2 d after the incubation and then decreased rapidly and stabilized
after 17 d and 22 d when incubated at 15°C and 25°C , respectively. However, the mineralization rate peaked at 8 d
after incubation and decreased and stabilized after 42 d when incubated at 5 C. The mean mineralization rate and
cumulative SOC mineralization increased with increasing temperature. Compared to CK, treatments S, M, and R
increased the cumulative mineralization by 10.5~11.6 times with a trend of SSM>R ( P<0.05) , which was in con-
sistent to the soil C and N contents in them. The temperature sensitivities (Q,,) of SOC mineralization decreased by
11.0%, 11.2%, and 11.8% with S, M, and R than CK, respectively. Both green manure addition and increasing

of incubation temperature improved the parameters of SOC mineralization kinetics model, especially for ¢ that with
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S. Compared to CK, treatments S, M, and R increased soil carbon and nitrogen contents by 36.0% ~46.2% and

39.3% ~47.4% , respectively. Overall, green manure addition, especially, legumes, could stimulate SOC minerali-

zation and improve soil nutrient cycling in dryland cropping systems.

Keywords: green manure; soil organic carbon mineralization; temperature variation; dry land soil
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Table 1 C and N contents of the green manure
ALK Ko A L
QbR . . X
Organic carbon Total nitrogen Carbon nitrogen
Treatment 1 I .
/(g-kg') /(g-kg') ratio
WRIHE(S) 490.41 33.87 14.48
Changwu soyean
[
AEH(R) 343.27 14.05 24.43
Ryegrass
R AR
KRR g ) 24.23 16.95

Changwu soyean+ryegrass
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Table 2 Effect of green manure and temperature on

soil organic carbon mineralization

T HURR IR PR
o E 7L 2R i
Treatmént Temperature Mineralization -Cuml.ﬂat.lve
/C rate of SOC mineralization of
/(umol + m™2 +s7')  SOC/(mg-g")
5 0.0157 1.189
CK 15 0.0212 1.592
25 0.0408 2.932
5 0.2916 16.66
R 15 0.5385 23.64
25 0.5865 25.45
5 0.3012 17.14
M 15 0.5496 24.22
25 0.6145 26.72
5 0.3149 17.85
S 15 0.5860 25.65
25 0.6592 28.26
LSD(0.05) 0.0036 0.1305
£
Green manure(G) o o
W . ..
Significance Temperature(T)
ﬁﬂgiﬁ?{rg * % ® %

T« FORZEREE (P<0.05) . AEV/NE PR R A 5L
AL BN AN IR BE b 8] 22 57 i 3 (P<0.05)

Note: * * indicates significant correlation ( P<0.05). Different
lowercase letters indicate significant differences ( P<0.05) between dif-

ferent temperatures under different green manure.
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Fig.3 Temperature sensitivity (Q,,) of soil organic
carbon mineralization under different treatments
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Table 3 Mineralization potential and mineralization rate of organic carbon in different green fertilizer at different temperatures

TR

Temperature/ C - i Co/(mg - ") C,/S0C k/(d7) R?
I'reatment

CK 3.54+0.28Bc 0.34+0.03Bc 0.005+0.0004Cd 0.999

R 20.97+0.01Bb 2.03+0.01Bb 0.022+0.0005Cc 0.986

5 M 21.37+0.14Bb 2.07+0.02Bb 0.023+0.0003Ch 0.988
S 22.13+0.09Ba 2.15+0.01Ba 0.023+0.0001Ca 0.988

CK 4.39+0.41Bc 0.43+0.05Bc 0.006+0.0001Bd 0.999

15 R 21.76+0.13Bb 2.11+0.02Bb 0.072+0.0003Bc¢ 0.980
M 22.18+0.02Bb 2.15+0.01Bb 0.074+0.0005Bb 0.977

S 23.50+0.02Ba 2.28+0.01Ba 0.075+0.0010Ba 0.978

CK 5.58+2.62Ac 0.54+0.32Ac 0.009+0.0051Ad 0.999

’s R 22.49+0.08Ab 2.18+0.01Ab 0.095+0.0007 Ac 0.934
M 23.52+0.03Ab 2.28+0.01Ab 0.097+0.0006Ab 0.929

S 24.54+0.02Aa 2.38+0.01Aa 0.109+0.0006Aa 0.911

TE AR RS TR R R — S AL A I 72X AN [ 1) 22 5 S 35, S TR) /N5 S B 37 ) — JLE T A [R) S AL S A ] 22 5 f8. 35 ( P<0.05)

TR,

Note; Different uppercase letters indicate significant differences among different temperatures under the same green manure. Different lowercase let-

ters indicate significant differences among different green manure treatments at the same temperature ( P<0.05). The same below.

x4 FIPHFREWTEFNBRMEE
SEMHI/ (g kg')
Table 4 Effect of green manure and temperature on soil

organic carbon and total nitrogen contents

it b

Parameter

5C 15°C 25°C

Treatment

CK 8.60+0.10Ac  8.52+0.05Ac  8.36+0.17Bc

FHli R 12.7120.15Aa  12.43+0.06Aa  12.09+0.02Ba
Organic carbon M 12.18+0.16Ab  11.85+0.47Ab  11.580.10Bb
S 11.98+0.45Ab  11.69+0.11Ab  10.99+0.39Bb

CK 12020.02Bc  1.16£0.03ABc  1.29+0.05Ac

25 R 1.67+0.01Bb  1.71+0.01ABb  1.72+0.02Ab
Total nitrogen M 1.69+0.01Bb  1.74+0.02ABb  1.70+£0.04Ab
S 1.73+0.02Ba  1.81+0.02ABa  1.84+0.01Aa
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