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Effects of straw return on soil carbon and nitrogen components and
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Abstract ; Effects on dynamic changes in different fractions of soil nitrogen, soil carbon and crop yield by dif-
ferent treatments of straw retention under long time rotation of winter wheat and summer soybean by field experiment
were studied. The straw residue treatments included no straw retention ( NS) , retention of half straw (HS) , and re-
tention of total amount of straw (TS). The result showed that the straw retention enhanced the soil total nitrogen
(TN) , nitrate (NO;=N) , microbial biomass nitrogen (MBN) , soil mineral nitrogen (SMN) and soil organic car-
ton (SOC), dissolved organic carton ( DOC) , and microbial biomass carbon ( MBC) contents, with significant
differences between the different treatments. The average of TN, SMN, NO;-N,MBN contents of 0~40 ¢m soil un-
der HS treatment was increased 10.51% , 11.58% , 15.71% and 35.68% when compared with that of NS treatment,
respectively; and the numbers were increased 19.61%, 21.84%, 26.50% , and 40.77% under TS treatment com-

75 B #5:2021-09-15 &2 H #§:2022-05-25

EEWE . TEMG AR X A AR IS (2021AAC03278) 5 [ 5K A AR 4 (31971859 ) 5 B VE 44 78 31 4l TR B AR BE G HhoL W H
(2019HBGC-13) ; 7 H AL MFH %Fﬁlﬁ H (DWX-2018026)

BB ALEEA (1982-) , T IR HERH A, BIBESE 61 1, R F S AR R AR L . E-mail: kdj1982@ 126.com

BEEE DK E(1972-) 5 ,H?ﬂiﬁ)\,%ﬁ“ A EE SR XU R MG ARG, E-mail: fengyz@ nwsuaf.edu.cn



555 3]

FLAEANSE 22 ARINECAE TR FHIE FOX T3 R A 53 M AR 7 (1 52 191

pared with that of NS treatment, respectively. The content of SOC increased 4.10% and 14.58% , the DOC content
increased 2.01% and 6.68% , and MBN increased 6.71% and 7.67% under HS and TS treatments when compared
with NS treatment, respectively. The soil TN, SMN and NO;—N contents were higher from September to December

and lower from March to May, but the trends of MBC, MBN contents had opposite direction. The contents of carbon

and nitrogen components were higher in the surface soil (0~20 cm) than in the subsoil (20~40 c¢cm). Straw reten-

tion treatments increased yield of wheat and soybean significantly, and the rate increased 3.63% and 5.44% under

HS treatment, and 19.69% , 10.38% under TS treatment as compared with no return treatment. In conclusion, total

straw retention under longtime wheat-soybean rotation has maintained soil fertility, reduced fertilizer application,

and enhanced the ability of soil carbon sequestration in farmlands as to increase crop yields.

Keywords : straw retention; wheat-soybean rotation; soil; carbon and nitrogen components; yield
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Fig.3 Effects on mean content of different nitrogen components in soil under different straw application level
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Fig.5 Effects on mean content of different carbon components in soil under different straw application level
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Fig.6  Effects on yield of soybean and wheat by straw retention application
*2 1EBR GESSNMEKREFEEXESH
Table 2  Correlation analysis of soil nitrogen and carbon components with wheat and soybean yields
WA B j?éj‘tﬁ INAETE R K AL ?%IEEI—:% B ﬁ'ﬁ:a% AR
It Total Soybean Wheat EERIR T3 30C B ™ B4 NO- N
em yield yield yield DoC MBC MBN 3
B Total yield 1.00
KE it Soybean yield 097" " 1.00
/NFE P Wheat yield 0.96** 0.94** 1.00
KA BB DOC 0.71" 0.80" 0.66 1.00
HHLK SOC 0.75" 0.86" " 0.69 0.99" " 1.00
ki MBC 0.76* 0.83* 0.72* 0.89%* 0.92** 1.00
BAE TN 0.86" " 0.94"* 0.85" " 0.92"* 0.94"* 0.82" 1.00
YA MBN 0.06 0.06 0.05 0.49 0.40 0.44 0.22 1.00
AR NO3-N 0.84"* 0.85** 0.82* 0.61 0.67 0.68 0.79* -0.21 1.00

s # o FoR P<0.01 BB E MK « FR P<0.05 EKFE,

Note: #* *  correlation is signification at the P<0.01 level; * , correlation is signification at the P<0.05 level, respectively.
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