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Fig.2 Direct greenhouse gas emissions from peanut and wheat fields
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P2W Ab 3R A A ALK i 12 58 PN3-P3W 4331 FEAIE 1 32.74 %6 f1 20.73 % ,PN2-P2W 4bH5 PN1-P1W At
WEINT 15.15 % 464 4k F AT HLBR % 12 i K 30 /MK IR O PN3 . PN1.PN2,PN1 fil PN2 5 PN3 H L A3 HLAR fiff 5
PR BET 32.83 %0 H1 34.53 %. /N 4k AT MLA i it el R B /MK IS P3W . P2W  P1W, P1W il P2W #
P3W 435I BEAK T 32.63 % M1 5.49%.

%2 REBESEHR

Tab. 2 Greenhouse gas emission of agricultural materials

o T 2 il e INFE
Al 45 B A HE R % A SCHik
PN1-PIWPN2-P2WPN3-P3W PN1 PN2 PN3 PIW P2W P3W
KM&E HLAEMNT 0.92 kg COs-eq -« kg™ ! [14] 207 207 207 207 207 207 - — —
INFE 0.40 kg COs-eq« kg™ ! [14] 90 90 90 — — — 90 90 90
Wi 1.12 kg COz-eq+ kWh™! [15] 1 244.6 1 244.6 1244.6 449.4 449.4 449.4 795.2 795.2 795.2
e 3h 3.21 kg COs-eq« kg™! [15] 474.28  474.28  474.28 249.58 249.58 249.58 224.70 224.70 224.70

2w A BROND 7.48 kg COz-eq+ kg ! [16] 2692.80 2 962.08 3 366.00 673.20 942.48 1 346.40 2 019.60 2 019.60 2 019.60

BEAE (P, O5) 0.72 kg COz-eq * kg™ ! [16] 162.00 162.00  162.00  81.00 81.00 81.00 81.00 81.00 81.00

FRAE (K. O) 0.62 kg COz-eq « kg ! [16] 139.50 139.50 139.50 69.75 69.75 69.75 69.75 69.75 69.75

BN 18.0 kg COs-eq- kg ! [14] 202.70  202.70  202.70 153.02 153.02 153.02 49.68 49.68 49.68
[o% T ) 17.24 kg COz-eq » kg™ [14]  30.44 30.44 30.44 6.52  6.52  6.52  23.92 23.92 23.92
FHH 18.98 kg COs-eq - kg™ ! [14]  91.08 91.08 91.08  14.21 14.21 14.21 76.87 76.87 76.87
RFEWRESR kg + hm™? 5 334,39 5 603.67 6 007.59 1903.67 217295 2 576.87 3 430.72 3 430.72 3 430.72
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AR RS  PN3-P3W Kb 3R A H [ A o A 28 M e HE O 38 5 T PNL-PIW, 542 [ fe 2t R0 ] ik
HE7EAR ) 25 5O B3 . PN1-P1W Fll PN2-P2W Ab BT R B AE S RE R BIC IR S5 A S5 PN3-P3W A 4y
BINKET 3.10% 8 9.95% , fEAb L [H] 22 S5 R B 3 AL AEAE R RGP, PN A1 PN2 b 3R 78 A 1 42 [ ik & 4%
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5 A H R HE CO, HERUR L% AR i 9 R K STIR . 1X — 455 GONG 41 7222 - K5 E T i o 5T
—BCAER A R ZUIE B8 G 2 A 3 = A A R Al s A R e g Y S I Db U Y

7 FH RE %A 255 Dok /4 P = A HE A

x3 KRAESRENBRICREMNE

Tab. 3 Carbon sequestration service value of farmland ecosystem

a5 e B Rt/ A< HH [ e B/ T = AR HE R/ e [ ik i/ T Y R 55 4 1/
e ‘ (kg + hm %) (kg + hm?) (kg + hm %) (kg + hm %) (J& » hm~?)
Wi#GH  PN1-P1W 43 871.93a 9 887.75b 5 703.66¢ 48 056.02a 20 738.57a
PN2-P2W 39 124.41a 11 652.82ab 6 120.11b 44 657.13a 19 271.78a
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Effects of nitrogen reduction in peanut field on carbon footprint and ecosystem
service of carbon sequestration of peanut-wheat double cropping farmland

Geng Runlian', Zhang Zhiyong®, Chao Xiaoyan', Hao Yonghui', He Yunxia', Li Chunxi'

(1. School of Life Sciences, Henan Normal University, Xinxiang 453007, China;

2. School of Life Sciences, Henan Institue of Science and Technology, Xinxiang 453003, China)

Abstract: As the main grain producing area in China, minimizing carbon footprint and maximizing carbon sequestration
and ecosystem service value are important directions for agricultural development in the North China Plain. In this study. the
effects of three nitrogen fertilizer levels(90 kg » hm™*, 126 kg *+ hm * and 180 kg * hm ?)in the peanut season on the carbon
footprint and carbon sink service value of peanut-wheat double cropland were investigated from 2021 to 2022, with the aim of
determining the optimal peanut season nitrogen fertilizer input for low carbon footprint, high carbon sink service value, high
yield and economic value. The results showed that greenhouse gas emission from farm soil, organic carbon sequestration and
greenhouse gas emission from agricultural sources increased with increasing nitrogen application, and that chemical fertilizer
was the main factor causing carbon emission from peanut-wheat double system. The yield of peanut under 90 kg « hm * and
126 kg « hm™? nitrogen application treatments was significantly higher than the 180 kg * hm ? treatment by 25.17% and

" and that of wheat farmland ranged from

18.35%. The carbon footprint of peanut farmland ranged from —0.22 t0 0.13 kg * kg~
0.20 to 0.49 kg * kg™ '. There was no significant difference between treatments in the carbon footprint of the double cropland
due to the organic carbon sequestration and crop yield. There was no significant effect of peanut season nitrogen application on
the carbon sink service value of peanut-wheat double cropping farmland. Therefore, within the boundary of this system, the

2

peanut season nitrogen application rate of 90 kg « hm™* is the optimal one for achieving high yield, reducing carbon emission,
and increasing economic efficiency and carbon sink value in the peanut-wheat double system.

Keywords: peanut-wheat double system; nitrogen reduction; greenhouse gas; carbon footprint; carbon sink service value
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