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Effectsof Long-Term No-Tillage on Soil Organic Carbon Contents of Winter Wheat
in Different Soil Layersand Growth Period

BAI Chong-jiu*, WANG Jian-bo?, DONG Wen-yi*, LIU Xiu*, LIU En-ke'
(1. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 2.Yanqing District Bureau of Agriculture and Rural Affairs of Beijing Municipality, Beijing 100142)
Abstract: Based on a 21-year long-term no-tillage and straw-returning test, aimed to analyze the effects of long-term
no-tillage and straw-returning on soil SOC(Soil organic carbon) and its components in the surface and
subsoil(0—60cm) in the winter wheat growing period. This long-term fixed experiment started in 1992, included
straw-returning under no-tillage(NT) and conventional tillage(CT), two field management methods. The chemical
fertilizer was applied to the two treatment are same. After 20-year later, soil samples in different layers and wheat
growth period were collected. Soil organic carbon(SOC), soil microbial biomass carbon(MBC), and soil particulate
organic carbon(POC) were measured, soil soluble carbon(DOC) content in different soil layers and growth period.
Compared with CT, NT significantly changed the distribution of MBC, POC, and DOC of 0—30cm soil layer in the

five growth stages before sowing, before winter, jointing, anthesis, and maturity. Furthermore, NT significantly
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improved their soil contents in the five stages(P<0.05), specifically, in comparison, MBC, POC, and DOC in the five
growth stages increased averagely by 60.8%—161.4%, 71.8%—141.1%, and 21.9%—104.4%, respectively. Besides,

there is a great influence on SOC content in the 0—20cm soil layer by applying no-tillage and straw-returning; the

average SOC content of 0—5cm and 5—10cm soil increased 81.2% and 52.9%, respectively. However, this similar
influence did not appear in the 5-growth period. In the layer of 0—60cm, the contents of SOC, MBC, POC, and DOC

under two tillage methods all showed a downward trend with soil depth growth. The organic carbon content of

surface s0il(0—20cm) and the level of active organic carbon(MBC, POC, DOC) in the wheat-growing time were

significantly improved after applying no-tillage and straw-returning. This study showed that long-term no-tillage

could raise the soil organic carbon content and active organic carbon level during the wheat growing season, which

provides a theoretical basis for the efficient storage of organic carbon in dryland soil.

Key words: Soil organic carbon; Soil labile organic carbon; No-tillage straw returning; Winter wheat; Dryland in the North
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Tablel Thephysicochemical propertiesof the sample soil in 1992
R S st AL g 7 gl
Soil type et Soil organic matter(g-kg ") Total N(g-kg ") Total P(g-kg ") Total K(g-kg ")
FrbiE+ Silty soil 7.7 13.0 0.5 0.15 12

1.2 Rt

KR &N Ay 225, 44 9 HRHRM, 1%
PN 225kg-hm %, 6 H FFAJIACHE, PR PR 14 P
FIPEHI AR AERME AN RIS — RPN, it
JEE LR E (ND 150kg-hm 2. BEBRE — 4 (P,0s)

140kg-hm > FI&ALH (K,0) 62kg-hm 2. k445 T
1992 &, XAMILX AR, MXExHERN
50mx6.6m, & 330m°. W46 HBAH HMBHE (CT,
Conventional tillage ) Fll G #4 +13E H (NT, No tillage)
PN, RRALEE 3 RE S, HLARSTHE LR 2.

2 HEMBEMAKLERE

Table2 Specificimplementation of treatments

I8 AL Treatments B &St 777 Specific measures
HBBHE Conventional HUBMCR /N2 B 5 10~ 15cm, RIRFEFF A HBI8 H B Ao W3R 10d J5 4% 8 2t SRR 38, BIBHAEZ) 18em
tillage(CT) 10—15cm wheat root residue was kept when harvesting mechanically, and all the remaining straws were cleared out of the

field. Plowed the soil after 10 days of harvest, and depth was about 18cm. Tillage methods were consistent with the local

traditions
GBI AEFFIE H No-tillage straw
returning(NT)

HUMHCH AN ZE I R B 15~20em HRFE, RIRAEAT2EIEHE R, WX R AR T

15—20cm wheat root residue was kept when harvesting mechanically, and all the remaining straw were returned to the field

to cover the soil surface. During the experiment, no-tillage was observed
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K e AR5 20a J5, T 2012 FEA1 2013 424535
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S5HY e (4 H 28 HM S H 5 HY A
(6 He HF16 A 10 H) , BAVNXHHEIEN S5em
LSRR “M” TR IUREVE 73 BilE 054 5-10.
10-20. 20-30. 30-40. 40-50. 50—60cm 3t 7 I+
HZVUGHATERE, FANEEE 3 RER . A
AR R G A, R4 AE LA PR (SOC)
B AR E R (MBCO) & & BRI A LK (POC)
TELEEANE (DOC) .
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b2 : 1 FEEFKEGRE (Bl E 0 20min, %
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MWERRHEP AN SR 1 POC nESH
Cambardella (1992) [K753E!Y, FREL 25¢ iF 100 H
TN T AR A 75mL ANWBEERINIER (5g-L ")

DA 140r-min”" {3 5 72 % 15h 5 KRR & 4 53um
i 3 Z& TR K et BB IR S, BRI IRk B
YR 45°CHET 48h Jaid 0.25mm §fi, FJEHICE D
Fr Gl E POC & &
14 FELE

GRS 173 AR AR Excel 2016, SPSS
22.0 1 OriginPro 2020 . A& %= 7+ &M
KA /N3 27 (LSD).
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HHE 1 ArAL, PR E D N AN E AR F
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5 CT ML, 0-5cm Al 5-10cm +2F# SOC &
EO RN T 81.2%A1 52.9%. 10-20cm + /2N, CT
WEEH SOC FEERE (0-5em) ERAK, #4
B W T BEVEEAE 6.7%%~9.9%, 1 NT 4F SOC
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Fig.1 Comparison of the soil organic carbon(SOC) content between no-tillage straw returning treatment(NT) and
conventional tillage(CT) in different soil layersduring different growth period

E: DNBER (). KEFRE (A) 53R R CT A NT LB F— L EARFETIE 0.05 KFLMZERME, * #*fiixely
HFoR CT HINT ZEEAE 0.05. 0.01 A10.001 AP EREER, ns R LREER. RELNRHER. T,

Note: Lowercase and capital letter indicate the difference significance of CT treatment and NT treatment in the same soil layer at
different growth period at 0.05 level, respectively. *, ** and *** indicate the difference significance between CT and NT treatments at
0.05, 0.01 and 0.001 level, respectively. The error bar is standard error. The same as below.
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Fig. 2 Comparison of the microbial biomass carbon(MBC) content between no-tillage straw returning treatment(NT) and
conventional tillage(CT) in different soil layersduring different growth period
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Fig. 3 Comparison of the particulate organic carbon(POC) content between no-tillage straw returning treatment(NT) and
conventional tillage(CT) in different soil layersduring different growth period
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Fig. 4 Comparison of the dissolved organic carbon(DOC) content between no-tillage straw returning treatment(NT) and
conventional tillage(CT) in different soil layersduring different growth period
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