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Effects of returning green manure residues of vetch and
ryegrass on greenhouse gas emission in dryland soil
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Abstract ; Using vetch and ryegrass residues as green manures, two 63 d incubation experiments were conduc-
ted to test the impacts of green manure application rate (0, 1,2, 4, 6t - hm™) and the residual mix ratio (100%
vetch, 75% vetch + 25% ryegrass, 50% vetch + 50% ryegrass, 25% vetch + 75% ryegrass, and 100% ryegrass at
arate of 4 t - hm™) on soil CO,, N,O, and CH, emissions. Soil green gas emissions were measured using a gas
chromatography. The results indicate that: (1) Compared to the control without green manure, application of green
manure significantly increased the accumulative emissions of CO, and N,O and global warming potential ( GWP) by
11.3%~80.2%, 15.8% ~51.1%, and 11.9% ~79.4% ( P<0.05) , respectively. Soil CO, and GWP increased, but
CH, uptake decreased linearly with the increase of application rates. However, soil N,O emission varied in a poly-

nomial way with the increase of application rates and peaked at the rate of around 3 t - hm™. At the same rate, ap-
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plication of ryegrass residue had a greater CO, emission and CH, uptake, while a lower N,O emission than that of

vetch residue; (2) Soil greenhouse gas emissions were also correlated with the proportion of ryegrass residues in the
mixture with vetch residues. Soil CO, emission and GWP increased by 5.8% ~19.7% (P<0.05) and 5.3% ~17.7%
(P<0.05), while N,O emission and CH, uptake decreased with the increases of ryegrass residues in the mixture by
11.2%~41.5% (P<0.05) and 13.4% ~50.9% (P<0.05). Overall, selecting green manure residues with a lower

proportion of non—leguminous crops and returning them to the field with lower biomass could achieve ecological ben-

efits while maintaining low GWP.

Keywords: veich; ryegrass; returning green manure residues; greenhouse gas emissions; global warming po-

tential
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Fig.1 Soil greenhouse gas flux under different green manure residue biomass
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Table 1  Accumulative emission of greenhouse gas and global warming potential incubation
with different application rates of green manure residues after 63 days
AbFE Treatment CO, ZRHEIGE & N,0 ZEBHEHGE & CH, S LR R
SRR WA/ (t - hm™?) Accumulative emission  Accumulative emission  Accumulative emission GWP
Green manure Application rate of CO,/ (kg * hm™) of N,0/(g + hm™) of CH,/(g - hm™) /(kg + hm™)
CK 0 594.44e 76.91c¢ -91.60be 2208.24e
1 662.18de 111.35b —-109.34¢ 2470.29de
V=R 2 761.12d 116.23b -92.54bc 2835.72d
Vetch 4 918.06¢ 110.95b =75.46ab 3409.60¢
6 991.10¢ 99.68h -68.28a 3672.98¢
1 794.54d 102.04ab -119.27a 2951.34d
Ly 2 868.00c 107.45a -100.28ab 3223.67¢
Ryegrass 4 987.03b 98.54bc -81.17be 3657.13b
6 1071.35a 89.07ab -73.83¢ 3962.63a

T : [ FUAN ] B s b 3R] 22 57 % (P<0.05) , Rl

Note: Different letters in the same column indicate significant differences among treatments (P<0.05).

The same below.
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Fig.2 Correlation analysis between different green manure residue biomass with

greenhouse gas emissions in soil and GWP
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Fig.3 Soil greenhouse gas emission flux under different mixing ratio of green manure residue
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Table 2 Accumulative emission of greenhouse gas and global warming potential incubation
with different mixture ratio of green manure residues after 63 days
FIOERRIR A L 1 CO, RRHERGHE N, 0 R HEHGHE & CH, Z T HEGE & LA B VA

Mixing ratio of green

Accumulative emission flux ~ Accumulative emission flux ~ Accumulative emission flux ~ Global warming potential

manure residues of CO,/ (kg - hm™2) of N,O/(g - hm™?) of CH,/(g - hm™) /(kg - hm™)

100% 5. 100% vetch 755.14d 183.76e -104.88d 2856.37d
75% R 5 +25% A

75% vetch+25% ryegrass 798.61¢ 163.27d 97.38cd 3008.65¢
50% 11 5 +50% M 4 B

50% vetch+50% ryegrass 827.13¢ 147.84c 90.87¢ 3103.70¢
25% R T +75% B A T

25% vetch+75% ryegrass 859.41b 123.93b 68.99b 3204.45b

100% 237 5 100% ryegrass 903.93a 107.45a =51.50a 3361.50a
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