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Abstract: In order to investigate the effect of different returning methods of maize straw on the greenhouse gas emissions from the wheat
fields, we explored the greenhouse gas CO,, N,0O and CH, emissions from the wheat fields using static chamber—gas chromatograph technique
from December 2013 to May 2014. The experiments set four treatments including no maize straw returning ( CK), direct maize straw
returning directly (CS), maize straw—rumen—cattle dung returning(CGS) and maize straw—mushroom residue returning(CMS), and the four
treatments were investigated under the same watering and fertilizing conditions. The results showed that the greenhouse gas emissions from
the wheat fields all had distinct seasonal variations and the cumulative emissions of greenhouse gas emissions were different. During the
maize growing season, the cumulative emissions of both CO, and N,O were emitted and in the order of CK>CGS>CS>CMS while the
cumulative absorptions of CH, were in the order of CS>CGS>CK>CMS with the significant difference between different treatments ( P<0.05 ).
The global warming potential (GWP) of greenhouse gases in three time periods (20 years, 100 years and 500 years) were all in the order
of CS>CGS>CK>CMS under the different returning methods of maize straw, which indicated that direct straw returning could significantly
increase the global warming potential of greenhouse gases from the wheat field, followed by CGS while the straw—mushroom residue returning
(CMS) could decrease the global warming potential of greenhouse gases from the wheat field. The method of straw —mushroom residue
returning should be recommended from the viewpoint of reducing GWP of the greenhouse gas. In all, our study could provide the scientific
foundation for the efficiency straw recycle and reducing greenhouse gas emission.
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Figure 1 The characteristics of CO, flux from the wheat fields

with different modes of straw returning
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Table 1 The cumulative emissions of greenhouse gases from the

wheat fields with different models of straw returning(kg+hm)

kb3 /Treatments CH, N,O CO,
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CS -3.38b 0.52a 2 815.18a
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Table 2 Estimated GWP of greenhouse gases from the wheat fields

with different models of straw returning(mg CO,*m™)

AN AR CK CS CGS CMS
20 1 950.78 ¢ 2 721.72a 2 362.50b 1 775.10d
100 2 183.71¢ 2 885.45a 2 551.91b 1 929.57d
500 2 211.15¢ 2 868.98a 2 547.84h 1 934.69d
3 it

(1) ERFEFEAE L H 52T, 22 B = UAHE
JBCE 4 B B R ZE T RRAE  (EHERGR AR
H CO, il N0 JE ¥R I HE, HAV SR &
S CS>CGS>CK>CMS; CH, 3 R BMI, HOP R HE
—180—

S 5l CK>CGS>CS>CMS,

Q) EAFEFFARGEHFXT,NEAERKFRE
AR HE R B AN ], HAS [ Ak B ] 22 55 2 (P<
0.05), Hr CH, B9 I i H CK>CGS>CS>CMS;
CO, F1 NO Hijilt 44 % CS>CGS>CK>CMS,

(3) NI 2 SRR A IR TE SR (GWP)RE , %
FEANTRIA 5 204 FHER 1577 A2 ) GWP £E 20,100 4F
F1500 4F 3 ASEFRIRE |, HRIA : CS>CCS>CK>
CMS, ol 2 URE AT B IR 1, B 512 iR =<
PR BRI IR S (GWP) BRI, R TR RS FFad
JEIE 72X, AR AT — TR A A HH D RAARR T 22 F X 4 BR
B IR TSR I o DS AR R 2 SACHE O 255 38
TS & ARG AT - TR I AR AR
7z HR = SR GWP i/,

Sk

[1] Flessa H, Ruser R, Dérsch P, et al. Integrated evaluation of greenhouse
gas emissions(CO,, CH,, N;O) from two farming systems in southern Ger—
manyl[J]. Agriculture, Ecosystems and Environment,2002,91:175-189.

[2] Ball B C, Scott A , Parker J P. Field N,O, CO, and CH, fluxes in relation
to tillage, compaction and soil quality in Scotland[J]. Soil & Tillage Re—
search, 1999, 53.29-39.

B1% m, AWK, Wi, 5. R AR F X o o F 4 = SR HE
T, T AR5 AR, 2011, 27(20) :246-250.

HE Jing, LI Han—mao, FANG Li, et al. Influence of straw application on
agricultural greenhouse gas emissions in China[J]]. Chinese Agricultural
Science Bulletin, 2011, 27(20) :246-250. (in Chinese)

[4] B&SCH, BUETE, gk M, S5 RS AFE F X T R A S
BRI KBS R RS2 R (). Al FRIE AL A2 41, 2011, 30(3) :522-528.
LU Wen-tao, JIA Zhi—kuan, ZHANG Peng, et al. Effects of straw re—
turning on soil labile organic carbon and enzyme activity in semi—-arid
areas of southern Ningxia, ChinalJ]. Journal of Agro—Environment Sci—
ence,2011,30(3):522-528. (in Chinese)

(5] R, A 3OG, 1 /INF, 45, b ] ok [yt A i IR B H ff g

FFELT]. AR ASER 2R, 2010, 19(7) 1 1755-1759.
TANG Hai-ming, TANG Wen-guang, XIAO Xiao-ping, et al. Current
situation and countermeasures of China’s C sequestration and mitiga—
tion[J]. Ecology and Environmental Sciences, 2010, 19(7):1755-1759.
(in Chinese)

(614X MG, B B R FFIA F B Ab 52 BT 4 /N R AR 5 1
AT VEYI2A4ik, 2008, 34(6) :1014-1018.

ZHAO Peng, CHEN Fu. Effects of straw mulching plus nitrogen fertiliz—
er on nitrogen efficiency and grain yield in winter wheat[J]. Acta Agro-
nomica Sinica, 2008, 34(6):1014-1018. (in Chinese)

(7158 F, R, EDUT, 45 LS AEREFFIE X EOKRBHZ 3
AR E W R SE ). 7K AR Fp2 4. 2011, 25(5) :81-85.
MU Ping, ZHANG En—he, WANG Han-ning, et al. Effects of continuous

returning straw to maize tilth soil on chemical character and microbial

http://www.aed.org.cn



AR, S5 RORFEFT A A H 7 2T 22 R & A HRCRAE

2016 &£ 3 B

biomass[J]. Journal of Soil and Water Conservation,2011,25(5).81-85.
(in Chinese)

[8] Jacinthe P A, Lal R, Kimble J M. Carbon budget and seasonal carbon
dioxide emission from a central Ohio Luvisol as influenced by wheat
residue amendment[J]. Soil and Tillage Research, 2002, 67:147-157.

(91 ZEIT5, ki Ze, TRA L, 55, AT F X S B A F TR 28 Ml &

HHEATHLBRIE AE R 5E M. Al FRETRL 20, 2011, 30(11):2362-
2367.
LI Cheng—fang, KOU Zhi-kui, ZHANG Zhi—sheng, et al. Effects of rape
residue mulch on greenhouse gas emissions and carbon sequestration
from no-tillage rice fields[J]. Journal of Agro—Environment Science,
2011,30(11):2362-2367. (in Chinese )

[10] 2, BRSC, ZF R, 55 BSINAE 9 5 3 A6 R Fi L CH, R N0
HEBRFEIRIL. H EAR T GE, 2013, 34(4) :396-402.

MENG Meng, LV Cheng-wen, LI Yu—e, et al. Effect of biochar on CH,
and N,O emissions from early rice field in south China[]]. Chinese
Journal of A grometeorology, 2013, 34(4) :396-402. (in Chinese )

[t 8, 2% F,d& %, % AR 0 B o,

HE R + SR 22 A FAE BOK R IRT]. AR RS20, 2015, 34(3):
805-809.
YANG Xu, LAN Yu, MENG Jun, et al. Effects of different stover—in—
corporation ways on CO, emission in dry land brown soil and soil car—
bon pool management index[J]. Chinese Journal of Ecology, 2015, 34
(3):805-809. (in Chinese)

[12] Ma J, Li X L, Xu H, et al. Effects of nitrogen fertilizer and wheat straw
application on CH, and N,O emissions from a paddy rice field[J]. Aus—
tralian Journal of Soil Research, 2007, 45(5):359-367.

[13] #H#E, 3  RE, 5% R0, K48 3L RS FHE A XS I CHL Fl N0

HEBRGFERL]. H E PR, 2003, 23(5) :552-556.
JIANG Jing—yan, HUANG Yao, ZONG Liang—gang. Influence of water
controlling and straw application on CH, and N,O emissions from rice
field[J]. China Environmental Science, 2003, 23(5):552-556. (in Chi-
nese)

[14] E ¥, FEPIAE, BRAE 7. RS FFIE XTI oK F A 48 S il £k &
N0 HEB BRI A 35 ML 41, 2006, 12(6) : 840-844.
WANG Gai-ling, HAO Ming—de, CHEN De-li. Effect of stubble incor—
poration and nitrogen fertilization on denitrification and nitrous oxide
emission in an irrigated maize soil|J]. Plant Nutrition and Fertilizer
Science, 2006, 12(6) : 840-844. (in Chinese )

[15] 4R EEIC, SRARBH, BB, S5 RFFd FORT S 4 39 SRl Ak s 1)
Ol B M, 2001, 3(6) : 47-50.
70U Guo-yuan, ZHANG Fu-suo, CHEN Xin —ping, et al. Effect of
straw addition on denitrification in upland soil[J]. Review of China A -
gricultural Science and Technology, 2001, 3(6) :47-50. (in Chinese )

[16] Singh S N, Kulshreshtha K, Agnihotri S. Seasonal dynamics of methane

http://www.aed.org.cn

emission from wetlands[J]. Chemosphere—Global Change Science, 2000,
2(1):39-46.

(171 F/IVbR. B i 30 FH % 4 P 2 SR HE R 2 i W5 [D]. BAR - a1
Al Kk, 2012 17-38.

HUANG Xiao -lin. Effects of mushroom residues on GHS emissions
from soils under rice-wheat rotation[D]. Chengdu : Sichuan Agricultural
University, 2012:17-38. (in Chinese )

[18] Zou J] W, Huang Y, Lu Y Y, et al. Direct emission factor for N,O from
rice—winter wheat rotation systems in southeast Chinal[J]. Atmospheric
Environment, 2005, 39 :4755-4765.

L1901 AT, AR, TELL 2, 55 FEFTANIR] I FASE 200 20K I 28 SR

HERCRIRR [T F 52 [J]. Al FRIGRL 2274, 2015, 34(11):2208~
2214.
LI Xin-hua, ZHU Zhen-lin, DONG Hong—yun, et al. Effects of differ—
ent returning methods of straws on greenhouse gas emissions and car—
bon sequestration from maize fields[J]. Journal of Agro—Environment
Science, 2015, 34(11):2208-2214. (in Chinese)

[20] HIEEE, T A lst, 250 5. A RIBHERT G A et X 22 1T CH, WU

R ARMA[T]. 42252741, 2010, 30( 2):541-548.
TIAN Shen-zhong, NING Tang-yuan, LI Zeng—jia. Effect of CHs up—
take flux under different tillage systems in wheat field in the North Chi—
na Plain[J]. Acta Ecologica Sinica, 2010, 30(2):541-548. (in Chi-
nese )

(217 3 SCBF, skaide, 22 B A, 55, ANIRDHE RS At X A% FH -+ 40 % <Ak

FLEISE IR AV PR =243, 2015, 34(3):578-584.
XIE Yi-qin, ZHANG Jian—feng, JJANG Hui-min, et al. Effects of dif-
ferent fertilization practices on greenhouse gas emissions from paddy
soil[J]. Journal of Agro—Environment Science, 2015, 34(3).578-584.
(in Chinese)

[22] IPCC. Changes in atmospheric constituents and in radioactive forcing[C]
//Climate change:The physical science basis. Contribution of working
group [ to the fourth assessment report of the intergovernmental panel
on climate change, Cambridge, United Kingdom and New York, NY,
USA, Cambridge University Press, 2007.

[23] T 5. 2B SRl A 5 RGRRAE IR AIRE TRM]. Jb s R
Hiiat, 2003.

YU Gui-rui. Global change, carbon cycle and storage in terrestrial e—
cosystem[M]. Beijing: Meteorological Press, 2003. (in Chinese )

4], EESL AT, 5 B AHAA SRR E USSR H

LRAHIRIE S A5, 2008, 28(11):5461-5468.
ZHAN Ming, CAO Cou—gui, WANG Jin—ping, et al. Greenhouse gases
exchange of integrated paddy field and their comprehensive global
warming potentials[J]. Acta Ecologica Sinica, 2008, 28 (11 ):5461 -
5468. (in Chinese )

—181—





