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a S . .
tal management measures that affect farmland soil respiration, but the mechanism of their

Ah&(ficl _Straw petui;.'n and till ag¢ae}ﬂh treatments are one i)f the nf()}t Hmpdrldm—d'gr'
mtem{tlgn dﬁéstmg arm d]'ld soil respiration remains unéledl Thereforgy= ublished research articles were used through Meta-analysis technology for dryland farmland
ewsyslem; in China to exﬁl‘()re the effects of straw return and tillage depth treatments and their interaction on farmland soil respiration and its regulatory factors, which will provide
1mp0ndut'ddtd support and a theoretical basis for achieving "carbon neutrality" in farmland ecosystems. The results showed that no tillage reduced soil respiration by 8. 3%, and the
effects of shallow and deep tillage treatments on soil respiration were not significant, but the increase in soil respiration still showed a trend of deep tillage>shallow tillage>no tillage.
However, hoth shallow and deep tillage had relatively small effects on soil respiration and soil organic carhon (SOC) , whereas no tillage reduced soil respiration by 8.3% and
increased SOC hy 7.05%. Therefore, implementing no tillage measures is of great significance for soil carbon sequestration and emission reduction in farmland ecosystems. In
addition, tillage depth significantly regulated the impact of straw return on soil respiration, and the increase in soil respiration showed a trend of deep tillage straw return>shallow
tillage straw return>no tillage straw return, with an overall average increase of 14. 51%. The increase in soil respiration under different tillage depth treatments after straw return was
closely related to the change in soil bulk density, crop yield, SOC, soil temperature, and moisture, and the contribution to the increase in soil respiration showed a trend of soil bulk
density>crop yield>soil organic carbon>soil moisture>soil temperature. However, SOC increased by 29.32%, 10. 12%, and 23. 94%, respectively, in the deep tillage straw return,
shallow tillage straw return, and no tillage straw return treatments, whereas soil respiration increased by 29.32% and 18.92%), respectively, in the deep tillage straw return and
shallow tillage straw return treatments, and it only increased by 1.2% in the no tillage straw return treatment. Therefore, no tillage straw return was also beneficial to soil carbon
sequestration and emission reduction in farmland ecosystems. Thus, in the dryland farmland ecosystem of China, tillage depth treatments regulated the impact of straw return on soil
respiration, which was mainly related to soil physical and chemical properties, especially being closely related to soil bulk density. Moreover, no tillage and no tillage straw return are
important agricultural management measures that are conducive to soil carbon sequestration and emission reduction.

Key words: tillage depth; straw return; soil organic carbon; crop yield; Meta analysis
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Table 1  Treatment of tillage depths regulating the effect

of straw return on soil respiration
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