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Effect of Chinese milk vetch incorporation on greenhouse gas emissions from early—-rice direct—seeding paddy

fields

NIE Jiang-wen, WANG You—juan, WU Bang—kui, LIU Zhang—yong, ZHU Bo”

(Engineering Research Center of Ecology and Agricultural Use of Wetland, Ministry of Education, Hubei Key Laboratory of Waterlogging Di-
saster and Wetland Agriculture, Yangtze University, Jingzhou 434025, China)

Abstract: With the aim of studying the effect of paddy fields incorporating Chinese milk vetch on CH4 and N,O emissions, a static closed—
chamber gas chromatography method was employed to measure CHy and N>O emission fluxes, global warming potential (GWP), and green-
house gas emissions intensity (GHGI) of southern double—cropped paddy fields in China under four different treatments. The treatments
were fallow, double—cropped paddy field without nitrogen application (CK); fallow with 200 kg« hm™ nitrogen application in the first and
second rice growing seasons (Nay); winter planting with Chinese milk vetch incorporation without nitrogen application (CMV ); and winter
planting with half Chinese milk vetch incorporation with 100 kg + hm™ nitrogen application in the first and second rice growing seasons
(CMV+N,). The results indicated that the CH, emission peaks with the four treatments mainly occurred from the early rice transplanting
stage to the tilling end stage and CMV+N,5(52.94 mg-m~+h™") and CMV (105.6 mg-m™+h™") had peak CH, emission values, respectively,

in the early rice and late rice stages. N,O emission peaks occurred in the early transplanting, tilling, and dry—wet alternation stages of the
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paddy fields, with the Nayo N,O emission peaking both in the early and late rice stages, respectively, at 717.7 pg-m~+h™ and 1 065.57 pg-

m~+h™. CMV+N,y increased the cumulative emissions of CHs, yet reduced N,O emissions, when compared with N, and CH, emissions dur-

ing the early rice season were lower than those during the late rice season. At the same time, our results suggested that compared with CK,

fertilization had no significant influence on the GWP of the paddy fields, and the contribution of CH: to GWP was more than 90%. Com-

pared with Nyo, CMV+Ni increased the GHGI of early rice but decreased the GHGI of late rice. However, no significant influence on the

GHGI of double-cropped rice was observed. In conclusion, although Chinese milk vetch residue incorporation in paddy fields with nitrogen

application increased CHs emissions from the paddy fields, it reduced N>O emissions and the GHGI of the late rice season under direct seed-

ing conditions.

Keywords: Chinese milk vetch; double—cropped rice; CHy; N;O; GWP
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Figure 1 Variation of surface temperature in growing season of double cropping rice
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Figure 2 Variation of water layer depth in rice growing season
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Table 1 Accumulative emissions of CH, and N>O in double cropping rice fields with different fertilization treatments

RgE| s} A kg hm™ HiET 0 L% M /kg - hm™ T 0 /% R kg hm™
CH, Naoo 41.84+28.77b 11.46 323.21+85.3a 88.54 365.05+68.97a
CMV+Nip 120.36+15.88a 30.75 271.01+82.95a 69.25 391.37+98.32a
CMV 90.46+51.58ab 17.86 416.05+70.96a 82.14 506.51£119.42a
CK 51.14+13.08b 10.79 422.94+154.54a 89.21 474.08+159.04a
N.O Naoo 1.94+0.41a 63.50 1.11£0.59a 36.50 3.05+0.42a
CMV+Ni 0.31+0.23bc 21.18 1.15+0.2a 78.82 1.46+0.14b
CMV 0.6+0.6b 43.66 0.77+0.41a 56.34 1.37+0.27b
CK 0.09+0.2¢ 7.07 1.14£0.65a 92.93 1.23+0.84b
R2 AEAEXNEREBLESRERM (100 F)BI0
Table 2 GWP in 100 years time frame from double rice system under different treatments
| o o G B AR -CO
SR A @R IR M-COy mEEEIR RPN -COS A LR E TR kg CO,-hm
kg+hm™ kg CO,-hm™ TRAH 43 /% kg+hm kg CO,+hm™ WRAH 53 1%
Naoo 365.05£68.97a 9 126.24+1 724.13a 90.95 3.05+0.42a 908.45+124.98a 8.89 10 034.69+1 604.56a
CMV+Niw  391.37+98.32a 9 784.14+2 458.05a 95.73 1.46+0.14b 436.69+40.46b 3.34 10 220.82+2 485.47a
CMV 506.51+119.42a 12 662.79+2 985.44a 96.88 1.37+0.27b 408.1+79.81b 3.34 13 070.88+2 920.66a
CK 474.08+159.04a 11 852.1£3 976.01a 97.01 1.23+0.84b 365.5+251.54b 2.99 12 217.6+3 873.16a
R3 ARGELENNEBERRESEHRCREENZ N
Table 3 Effects of different fertilization on yield and greenhouse gas emission intensity of double cropping rice
YIRS e i 2 AR
kb a7l UG GHGY/ a7l Wik GHGI/ WUTERE it/ MG GHGY
kg+hm™ kg kg +a™ kg+hm™ kg kg +a™ kg+hm™ kg kg +a™
Naoo 5170.97+143.5a 0.32+0.12b 7 736.75+298.51a 1.08+0.24ab 12 907.72+439.47a 0.78+0.12a
CMV+Nip 4 862.87+586.9a 0.64+0.02a 7 630.89+130.21a 0.93+0.27b 12 493.76+661.07a 0.81+0.16a
CMV 4209.57+292.86b 0.57+0.29ab 6462.89+275.79b 1.65+0.27a 10 672.46+£104.71b 1.22+0.26a
CK 4057.17+215.81b 0.32+0.07b 6900.94+493.55b 1.56+0.44ab 10 958.11+383.63b 1.11+0.32a

U RIFVEUE S AR RNG TR FRAL IR 22 5735 5% BE K. T,

Note: Values followed by different letters mean significantly different among different treatments at 5% level. The same below.
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