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Effects of Different Return Modes of Wheat Straws on Greenhouse Gas Emissions and Carbon Sequestration of
Maize Fields

LI Xin-hua', ZHU Zhen-lin', DONG Hong—yun', YANG Li—ping', GUO Hong—hai*"

(1.Shandong Institute of Agriculture Sustainable Development, Jinan 250100, China; 2.Institute of Resource and Environment SAAS, Ji'nan
250100, China)

Abstract: Returning crop residues to soil could improve soil fertility and increase crop yields, but it may also casue elevated greenhouse gas
emissions. In this study, an experiment was conducted to assess the effects of different modes of wheat straw return on CO,, N,O and CH, e—
missions and carbon sequestration in maize fields during maize growing season. The modes of wheat straw return included chopped straw di-
rect return( CS ), cow—digested straw return(CGS ), and mushroom—cultivated straw return( CMS ). The cumulative emissions of CO, and N,0
were both in order of CGS>CS>non-straw return (CK)>CMS, while the cumulative CH, absorption followed the sequence of CGS>CK>
CMS>CS. Soil organic carbon content decreased in order of CGS>CMS>CS>CK, with significant difference between different treatments
(P<0.05). However, carbon storage in plants and grains declined in the sequence of CGS>CS>CMS>CK, with no significant difference be—
tween different treatments( 2>0.05 ). Compared to CK, CS, CGS, and CMS all mitigated the global warming effects of maize fields. The post—
livestock digestion straw return mode could be recommended from in order of CGS>CMS>CS>CK. The mitigating benefit of global warming
by CGS was 22 493.83 kg CO,hm™, 24.2%, 18.7%, and 1.6% greater than that of CK, CS, and CMS, respectively. Therefore, the perspec—
tive of decreasing the global warming, and it also forms benign cycle of food—straw—cattle manure—fertilizer—food.
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Table 1 Physical and chemical properties of soil tested

Szt Bl

A ML Organic matter/g-kg™ 17.8
TOC/g kg™ 11.47
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B2 A/ mg kg 25.68
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Figure 1 Characteristics of greenhouse gas emissions from maize

fields with different models of straw return

%2 BHARZEHEXT, BESEHRITHEHTE (kg-hm?)
Table 2 Cumulative emissions of greenhouse gases from maize

fields with different models of straw return(kg+hm™)

AL Treatment CO, NO CH,
CK 2 654.30 0.55 -1.64
CS 2 803.48 0.62 -1.60
CGS 3 290.66 0.63 -1.73
CMS 2 554.76 0.52 -1.63

B, TIH CCS>CMS>CS>CK, H 7 24041 3%
HH A [) A 0 ] 22 5 5 22 (P<0.05) . Fi1 CK #H EL , F5FF
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Table 3 Carbon sequestration of maize fields with different models of straw return

R L AT BLABE & I A L

EHEIA L Sol

FERR 3 B Plant SRS

Trﬁ\tfrint H SOC content before 1 SOC content at  carbon sequestration/ carbon sequestration/ sﬁuﬁ?&?ﬁ%kzriir:’z Cumulative carbon
planting/g - kg™ harvest/g-kg™ kg hm™ kg+hm™ sequestration/kg-hm™

CK 11.47+0.34 11.32+0.79 -209.24+7.3 3 068.66+118.90 2 836.64+21.89 5 696.06+£163.95

CS 11.47+0.34 11.89+1.06 118.63+22.58 3 092.40+116.93 2 761.90+£93.75 5972.93+183.39

CGS 11.47+0.34 12.33+1.15 604.44+48.89 3 839.95+88.06 2 627.15£97.08 7 071.54+219.81

CMS 11.47+0.34 11.97+0.98 447.05+£26.09 3 430.94£116.93 2 889.29+93.75 6 767.28+151.52

®4 BHARZEEEX TERBRESEKRSEREBHBELNEHE (kg CO,-hm?)

Table 4 Assessment of GWPs of greenhouse gases and mitigation benefit due to carbon sequestration by maize fields

with different models of straw return(kg CO,*hm™)

Kb P Treatment

TR [E X 2 BRAE R 1) 51k Contribution of carbon sequestration in maize fields to global warming 20 885.54 23 609.17 25 928.96 23 104.96

T SRR ZEG IR S Comprehensive warming potential(GWP) of greenhouse gases

VR ZE AL Mitigation benefit

CK CS CGS CMS
2777.19 295218 343513 2 668.07
18 108.35 18 948.57 22 493.83 22 145.31
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