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Effects of Tillage on Stocks and Stratification of Soil Carbon
and Nitrogen in Rice — Wheat System
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Abstract: Effects of tillage on soil carbon and nitrogen retention and stratification in rice-wheat system
were studied to provide a theoretical basis for exploring tillage methods which could be beneficial to the
construction of soil organic carbon (SOC) and total nitrogen (TN) pools and the improvement of soil
fertility in farmland. A four-year field experiment was conducted based on Heheng demonstration park of
eco-agricultural science and technology, including four treatments of minimum tillage with straw retention
(MT) , rotary tillage with straw retention ( RT), conventional tillage with straw retention ( CT) and
conventional tillage without straw retention ( CTO). Soil at 0 ~20 cm depth was collected to determine
soil bulk density, content of SOC and TN. Then the ratio of C to N, the stratification ratio and the SOC
and TN storage (using the equivalent soil mass approach) were calculated. Results showed that the
contents of SOC and TN in 0 ~5 ¢cm, 5 ~10 and 10 ~20 cm depths were increased by MT, RT and CT,
respectively. Soil C: N ratio at 10 ~20 ¢m depth was decreased with the increase of tillage intensity. MT
significantly increased the stratification ratio of SOC and TN, while the stratification ratio of C: N ratio at
0 ~5cm and 10 ~20 c¢cm depths was increased with the increase of tillage intensity. MT increased the
SOC stocks at 0 ~20 cm depth and the TN stocks at 0 ~ 10 ¢cm depth, but the TN stocks at 0 ~20 cm
depth were lower than those of RT and CT. Straw retention significantly increased SOC and TN contents
and C: N ratio, which were beneficial to SOC and TN sequestration, but it had no significant effect on
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stratification ratio of SOC and TN contents at 0 ~20 e¢m depth.
Key words: tillage methods; soil organic carbon; soil total nitrogen; soil C: N ratio; soil organic carbon

stocks; soil total nitrogen stocks
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A HLBR BT EE 21. 06 g/kg 4 FU% & L 2. 27 g/kg,
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Fig. 1 Soil bulk density with different tillage treatments
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Fig.2  Depth distribution of soil organic carbon and total

N concentrations with different tillage treatments
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Fig.4 Stratification ratios of soil organic carbon concentrations, total N concentrations and

C: N ratios with different tillage treatments
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Tab.1 Soil organic carbon and total N stocks with different tillage treatments by using equivalent soil mass methods

MR/ A URR G/ (kg hm ~2) I AR/ (kg-hm =)
cm MT RT CT CT0 MT RT CT CT0
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0~10 (4.789 x10%)® (4.547 x10*)™ (4.286 x10%)> (3.904 x10*)¢  (2.88 x10°)* (274 x10°)*> (2.66 x10°)™ (2.40x10%)®
0~20 (8.687 x10*)* (8.600 x10*)" (8.518 x10*)* (7.441 x10*)> (5.20x10°)™ (5.34x10*)® (5.60x10°)* (5.00 x10%)"
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RN E, SAEVEAE AL, FEE T Em
R,CT 0 ~20 cm Y 4 A G 10 35 0 i & K, 4
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0~5cm.0~10 cm.0 ~20 em T2 2ZAMERE CT 435
. CTO #2755 12. 10% .10.92% F19.97%

3 itig
3.1 HHMEARMTEANHRESE 2RSENHA
FA:aEA

ME 2 v F W, BEE 2B INR, 45 kb B HEE
0 ~20 ecm ALK S EIIAW TR, S A IR
FRALES200 Ry 2 A MU AE AN [R) JZ2 IR 9 53 A
AR E R MT B A AN HE 35 (P <0.05) 89 m T
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BeAr S B AF] 80 em . 5 CTO AHIL, CT
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B, SEARIE TN SR, A AT R IR
34 TR = S8 HLAs 1) 181 47 JC f 355 i, %2 5 38
A PR E R BEAL, TRE SR TR B Ak
m[37,39] .

B IN, b SR PERHEA R T 5
KELELASE, HENTHREHESASTERE

I E I A—B, HUANG % A0 4
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fAb 3, 32 PR [ AR AL B i TR [A]J2 IR
S IR A, $e 5 TN Z IR AR AL,
QIU 251 ¥ MR R4 ST LA & XUE 4519 1
KORG8, R RIBEEAL B 2/ S =
Kbt R IR E W T K, AT BE 2 8 m
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1 CTO W) 32 i b b, EAK D B S BT A, VIGIL
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AR TREEEE, TS FHRT M CT 2R % =k
REENRTHEAN, 0 ~20 em AN[FE+)2 CT A&7
b CTO #2755 9. 08% ~ 12. 10% , Ui B A% AT 8 H A F)
FHREHESASE, SOAMRE R8PS,

AR 5 4 HE e AL L A X8R, O 13,07 ~
17. 56 , EZLF N KIWEHA UL, FEFHE H 25+
B A BT MT 10 ~20 em BRA L E T 5 ~
10 em, 45 4b PR AR A L B BE & 2 I AR, S5
XUE 2 s 36 AR —3, A5+ 0 ~5 cm 15 ~
10 em 3800 A L A5 A0 B B) 35 06 35 P25 57,10 ~
20 cm 540 H + e fR A L B K E] /N MT RT.CT,
CT WEALF MT, ifRE 2N CT K2 LR Y
BB RS FE A PR AR TR L™
3.2 BMEAXWLIEENHRSE EEATEMNHKER

tE B RAR M

MT i &= (P <0.05) FJZ 0 ~5 cm A
FEXRANRMERZ R, SE A RE -5,
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FEXF U, DT 2 22 5 45 TR )2 - 3 A ML Al 4
JEACRE A, Wi RT A CT A% A1 76 k2 25 8] 43 A1 0
InIsA] JE AR AR X BAR , AEFF I8 B X+ A AL
WA R R AR IR W3 X AT e T RS



280 A&k #Hl

M2 R 20184
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JE DR B 2 B o i, - S L L B 2 i
T P R PR (P 3) o AR, ZHANG 2600 1)
ARG FEIE A A F 5 380k A/ L2 k5, ol
T AT HH Ah PR A4 A 0 R EL EL RS T A8 b 2
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AL S AR 5] B AR AR Xt AR AL
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