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Characteristics of CO, and N O Emissions Under Two Land Use Types 1n the

Loess Plateau of China /

HAN Jia-le' .2 HAO Shan'” LIU Zhen-_]le » ¥ ZHANG Man* ZHANG A- fe{‘lg] ¥ o

A1. Gollege .of Natural Resources and Envrronmer}t"' Nmthwest A&F Umversny, Yanghng 712-100‘ Chma 2. Key Laboratory of Plant
chghng3 712100 China; 3. Instltute of 5011 dnd

gling 712100, China) | g ¥ -

f ‘Abstract: To evalyate the emission charategistics of learbon d10x1de (CO,) and'nitrous oxide (N,0Q) in the Loess Plateau, a field in
situ st,udy was Londucted from July 2017 toJuly 2018 under two land-use types (15 year old apple orchard and wheat field) using static

Nutrition arid- the Agjro environment rin NoTthwest Chl-nd, Ministry of Agrlculture
Water Congérvation, Northwest A&F UnlverSIty,

chamber -oas t“hmmatographlc techniques, Four treatments wete > conducted in this experiment as follows: apple orchard with fertilization
(AF) i dpple orehard without fertilization (ACK) , wheat field with fertilization (WF) , and wheat field without fertilization (WCK).
The‘lfresults showed that CO, and N, O emissions varied significantly with the season, and the emission peaks appeared after rainfall and
fertilization. The cumulative amount of CO, and N,O emissions from the AF treatment were 7. 14% and 461. 4% higher than that of the
WF treatment, respectively. However, the cumulative amount of CO, emissions under the ACK treatment was 10. 41% lower than that
of the WCK treatment, whereas the cumulative amount of N, O emissions was 109. 5% higher than that of the WCK treatment. The N, 0
emission flux from the orchard was significantly positively correlated with soil temperature and moisture (P <0.01). The CO, emission
fluxes from the orchard and wheat field were significantly positively correlated with topsoil temperature ( P < 0.05) but were not
correlated with topsoil moisture. Thus, the combination of field management and environmental factors affected soil CO, and N,O
emissions. The fertilizer regime and soil hydrothermal conditions were the main factors influencing the characteristics of CO, and N,O
emissions under different land-use types.

Key words: land use patterns; carbon dioxide; nitrous oxide; soil nutrient; global warming potential
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Table 1  Basic physicochemical properties of topsoil (0-10 cm)
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Table 2 Fertilization in the experimental area on different dates

] N/kg+hm ~2 P,05/kg-hm =2 K,0/kg-hm 2
2017-11-04 2018-04-05 2018-07-14 2017-11-04 2018-04-05 2018-07-14 2017-11-04 2018-04-05 2018-07-14
R 487. 48 347. 98 337.48 194. 99 — 93.75 487.48 — 412.29
INFZ 70. 00 70. 00 — — — — — — —
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Table 3 Correlation analysis between physical and chemical properties of topsoilsand CO, and N, O emissions (n':‘ 30)
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gy Y S 04190 g s g 0327 10,250 46.173 0.035 -
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D) ¥ FnAEolol K FREBHMR, « Raw o0 0P FuEmx S g b s, v 3
= F4' RETFBLIERS CO, FIN, OHE K ZE S 135 47"
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Table 5 Annual cumulative emissions, emission factors and warming potential of CO, and N, O in the apple orchards and wheat fields

e €O, B HEHE N, O R BUHERL i N, Ofif il £ 4L CO, FIN, Ot it v 5
/kg+hm ~2 /kg+hm =2 /% /kg-hm =2

AF 3375.04 +50.83 a 6.28 £0.36 a 0.40 5246.48 +158.11 a

ACK 2673.31 £119. 16 ¢ 1.54 +0.03 b — 3132.23+128.10 b

WF 3150. 18 £203. 42 ab 1.12£0.03 ¢ 0.27 3483.94 £212.36 b

WCK 2951.69 +261. 45 be 0.74 £0.06 d — 3172.21 £279.33 b

1) [l —FUARTEA /NG 5 5L AR R AL BRI 22 53 35 (P < 0. 05) 5 CO, FIN, O HERHERCE /L C A0 N
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