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TEBHFI B N EEF] T 5~10 cm 1 10~20 cm L2 WA HUBRFANE A VBRI R LLEFEFHEHXF SOC Al AOC HyZm R , F4FFik
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Effect of Different Tillage on Soil Organic Carbon and the Organic Carbon Storage in Two—crop Paddy Field
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Abstract:; Soil organic carbon sequestration influence agroecosystem suitability and affects global warming, more and more is concerned by
people now. Tillage not only affects soil organic carbon contents but also influence the components of SOC. In order to solve the problem of
carbon sequestration that occurred in the double rice paddy field, four tillage practices were conducted from 2005 in Ningxiang County, the
double rice paddy Hunan Province. Tillage practices included conventional tillage, rotary tillage and no tillage. Rice stubble was returned in
conventional tillage(CTS), rotary tillage(RTS) and no tillage (NTS), 12 500 kg -hm™. Conventional tillage also includes plow tillage without
stubble returned (CT). The tillage methods were the same of early rice and late rice. The total organic carbon(TOC), active organic carbon
(AOC) and soil organic carbon storage were discussed in this paper with data of 2007. The results indicated that TOC and AOC were de—
creased with the depth of soil layer. The stratification ratios(SR) of TOC and AOC were increased significantly under no—tillage than that
under minimum tillage and moldboard plow tillage at the 5% level. The storage of SOC and TOC at the 5~20 c¢m soil layer was enhanced un—
der CTS and RTS compared to NTS. Straw returned could increase SOC storage in the 0~10 c¢m layer effectively, but no significant effect was
found in the 10~20 cm soil layer. Furthermore, stubble returned had not significant effect on AOC under moldboard plow tillage. Rotary
tillage had a great improvement on the storage of SOC, while, No—tillage increased SOC storage in the layer of 0~10 ¢m and reduced in the
10~20 cm layer by using the method of equivalent soil mass.
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1 #BE57FE

1.1 g% 18

Pk H R A IR KW T £ B EUREA, #h
4 112°18'E,28°07'N, 4E#43 17.2 C, 4E LG B
K 1553.70 mm , 2 #LHY A XA X, 1R FH A DA e
PR EEPME R, HEERAEDKRE L, B v
Ve IRIHT, £ 4b T+ HE B AL ORI AR R] , oA AL
MR IR 1,
1.2 Rt

ZIRIETF 2005 4F 10 H FF4R, Ik 4 MbHE (3R
2) : BB AT AR H (CT)  BRBFRS T4 B (CTS) gt

FEFFIE H (RTS) FA S AT L H (NTS ), W3R 2, SRHX
BEALIX A HED 7 5, 038 3 RER , B/ NXH
F866.7 m%,
13 HmWEmB5AE

PR R A 5 R EUREES , 4300 0~5 em, 5~
10 cm, 10~20 cm 3 NMEIR, 2 H iz [ 5286 %, #6 F H
PYEMRARFNG K, BAXT, 3T 0.25 mm fi5,
TR TR hR A E

FEW e H AEHLR EEA IR A E WE
FAERAFT] ®; A LI E R A K,Cr,0, B
PE; + A HLARR F 0.333 mol - L7 = 4 IR B
Ha
L4 TEFNBEENITESE

A HLakfE B EA SR G B PR B
VERR T R SR B - i = A s, R T B R A
BBk fift B TR R S B s, AT BR AR G
FIEA YIRS BB R R PR RE .

Ellert F1 Bettany ™2 1} T + 8845 tLAk fiff & (Mg
hm?, 1 Mg=10’ kg) {93 HE AR :

M gemeni=M o X cone x 0.001 (1)

M =p, x T x 10 000 (2)
Mo S BT TR 3 5 &, Mg - hm ;5 cone 24+
AR (SOC)F & kg Mg ™5, N HIRA T, Mg-m™;
T HLRE , m,

RAE AKX ()T UERIE)Z L E R, & ZE L
B E R AN TR RER FER RN L
B R BRI R M IR FESHEAL T
TR R R MENE NG — R LR, R R
RARG)THEHAEHE A F )T R ik 2 7 & 59

1 il T RERELER
Table 1 Basic physical and chemical properties of studied soil

FHEHER Soil  &E Bulk A HLEK Organic £ X £ B BB Available [HES FACHRE
properties  density/grcm® carbon/g-kg? Total N /g-kg™ Total P/g-kg™ Total K/g-kg™ Available K/mg-kg”  P/mg-kg™ CEC/cmol kg™
$0{E Value 1.21 20.24 1.29 1.23 17.63 97.1 4.38 7.44

T« R HERERIRE S IR R, S — B WE R WA 0~20 em,

F2 ABAAE 5T

Table 2 Design of experiment treatments

AbFH (Treatment )

31 (Design)

BIBEFSATRIE B (CT)
FBEREFTE B (CTS)
BERAHFFIE H (RTS)
GABHREFTE H (NTS)

BRSO AR AT AR Y H ), SE ek, PRt 2 E AR AT (BB 12~18 cn)
R RENCIR ST SRR B, SERH , FERERt 238 , SRR R (BIPHAUE 12~18 em)
B FRBEREREFT 2R H e 3 3, R)FHRGEHAE R 8 cm)
FRGARBGRE AT 2R, 757 MR B I ATBHRRR TR (S0 ) A5 iths - SR B, SR 1k

R IT IR RS RIEA 2005 48 7 A RARYERDTE , #FTHE HEZ2 12 500 kg-hm?,
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TSR LR E RTS F1 NTS 3 A RIFHEAL R, BB Fg st 3 + 3 0~5
Tdd= (Msoi] rmx_Msoi] 1 er) (3) cm z—:iﬁtﬁl«‘l NTS %%} , E.Eﬁﬁﬂﬂ‘ﬂﬁ?“ﬁ%’ﬁ%
Ph.exra SR, BHERE + )2 WA VLR Z 25 sl , L AE 0~5

KTy NERBEHE T EFTES MO TR L5
TR m; M e AR R E (BN HEFRR),
Mg -hm?; M iy B BTSR B E IR R B 22 A ,Mg -
hm?;p o HFA IR T E LT, Mg m™,
1.5 #iELE

RIGEAE AL H R F Excel 2003 F1 SPSS 13.0 244,

2 HBREHM

2.1 AEIBMEEMEXT TIEFVIBEI RN

A YA R R HAE SR A BT AR bR o B
RERFH(R ), EEWFRR)E, L L E KM
A B B IR ETA i (B b A ALKk 1Y
HINEERE , BAREBIRERZ 0~5 cm DL NTS Ab3iE
hiEEE Ak, M 8.86 g-kg!,CTS IRz, N 7.43 g-kg!,
RTS J7 6.30 g-kg™, T BABHEFT AL HIE IR R/ ; B
P A A AR G BT AN [F] , 3230 NTS>RTS>CTS>CT,
SR, ELAR 10~20 em £ A0 HLERIG BN A B . B
FEIA] H CT>CTSSNTS>RTS, Mafgat iR K CT>
CTS>RTS>NTS, PRI E S5 R RIAFEF AL H
AU ER K

FHEREHE S5 FE H 43 700 1B R AVRE &
AFRIFEE R . HFERSFE H &4 T, XFH CTS,

R3 FEMEARTLRENBEEET U (s ke ™)
Table 3 Changes of SOC contents induced by different
tillage systems(g-kg™)

HURE BT R] BHERR 0~5cm 5~10cm 10~20 em

SRR GAFEFFER H (NTS) 25.01a(a) 17.19a(a)
gg_éfﬁ BHFEAT A (CTS) 23.05a(a) 17.46a(a)
2005-10-10 DEFIFEFFIE A (RTS) 22.68a(a) 19.03a(a)

BIBRSFEAIE H (CT) 25.05a(a) 17.45a(a)

BRglE 5T H(NTS) 33.87a(a) 28.66b(b) 21.86¢(c)
2007-07-13  gustptt YR M (CTS) 32.48b(a) 31.22a(a) 23.22b(b)
VEBEFEA H (RTS) 29.98¢(a) 25.44c(b) 21.15¢(c)
BRFEFT AR (CT) 29.26a(a) 29.56b(a) 24.28a(b)

BEAEUER  SBHREFTE H (NTS) 31.26a(a) 25.38b(b) 17.56¢(c)
2007-10-15 gyt kFim H (CTS) 26.83c(b) 28.49a(a) 24.53b(c)
TS AREFTA H (RTS) 28.30b(a) 28.92a(a) 25.99a(b)
BHAEFFREH (CT) 27.00c(b) 28.48a(a) 26.41a(b)

:a,b,c ARIRESALHEIE 2R B3 (P<0.05); 35 HAY ab.c
ARRFERAIZE R BE (P<0.05), FH,

em F1 5~10 em JER EASBEF MG, FEART 0~5 cm
AR S &, T 5~10 cm A1 10~20 em 1345 HLAK
H R CTS F1 RTS Ab R , TR RAFUCRRS CTS>
RTS, HiKB| 8 & W25 , ARGk, 2308 RTS>
CTS,{H 5~10 cm RREF A BE

BIBHSAIF T, X 1 CT #1 CTS PANFSFFIE H 7 =X
AFERAEEE, FREURERET,0~5 cm 1 5~10 cm +38EA
Blak & 84 CTS B 5T CT A, B A eIk 22 5+
ARE, 10~20 cm +EHEHEH CT BEETF CTS
AbFR, BEFRWCIRS , & AL BRAA HLBR & B 1 L BRI
FEHFTT o

WA PUREE SR R SR TE , TS st
ZMFT A B RE L= G BE R34 T A LR A 22
B, REGBRREER T TR, RANENREEE
R, X5 HRBMORIPTFEER—B, THA 3 b2
KRIHK 5~10 cm HH YRS B fE
2.2 AEIMHERTER TIREEEYEREX I

TERSE AN, AL S B A iE S FIER
SR T AR A ) BOBR A S AR RO, T TG 1A Pk
- EER A AL A 2 R, XA P BRI S B AU
TR .

WIS RFTII (R 4) BT X L EE A L
B & B S BAUREAAR, XFER
DR R 3 A PLBk & B AR KRR EIGR T S AL

R4 FEMEAXTLEFEEANBREIETH (s k")
Table 4 Changes of AOC contents induced by different
tillage systems(g-kg™)

BURE B A HrEl R
ERHIIE RFEFFEH (NTS)
B gasrEEm (CTS)
2005-10-10 TEBIFEFFEH (RTS)

BB AL (CT)

0~5cm  5~10cem  10~20 cm
4.66a(a) 3.28a(a)
4.17a(a) 3.60a(a)
4.29a(a) 3.52a(a)
4.16a(a) 3.74a(a)

BilekE AR H(NTS)  5.68a(a)

e FETE AR
2007_0?5?3 BEFEFTA I (CTS) 5.42ab(a)  5.16a(a)

TERFEFFEH (RTS) 4.52b(a)  4.27a(a)
BIFHRSFEAIRH (CT) 4.75ab(a)  4.70a(a)

4.22a(b)  3.13a(b)

3.61a(b)

2.36a(b)
3.80a(a)

BAEKERE BFEFTR I (NTS) 3.69a(a)  2.45b(b)
2007-10-15 gyttt PR I (CTS)  2.44b(b)  3.22a(a)
WERFEFFEH (RTS) 3.15a(a)  3.61a(a)
BIBFEFT AR EH(CT) 349a(a)  3.59a(a)

1.57¢(e)
3.20b(a)
3.14b(a)
3.6la(a)
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M, A3 A BB AE A A 45 SR R 30, NTS b3 ) 1
BV MERRTE E R 2L W B AR, 2 A
W, HFER 0~5 cm 5HALEWR AT B E 2
SR, FREHAE , BRBIBFFS AT 4 H AL S, CT.CTS
A1 RTS 4b P 9 + 3 3E MR AE 0~5 em 5~10 em 1 )2
SIS, BRI ZRA B, 10~20 cm W]E
WL, F R CTS B T %2 R A&t
A HUBRIEARE K, T CT ABRLE 0~20 em JEKIEHA
MU A A B A 35T

HeB BV ERE R + S A HUBR S B, 45
BB TE 0~5 cm EIKF , IEHA VLR & B3 LA
B T 10~20 em () HEHR S &, FREEAE NTS
B & T A 3 Mgy, HhE R AEE,
BADE, HEHHERIIR T £ 0~5 cm. 5~10
em ) HIETEMEA AR, FEFHE H MR R ERSE
WETEEE IR & .
2.3 BHERIEX LIEMEFVIBREEN RN

RASERETETE T HHE LA IRMER. B
B, e T RFESHELHET Bis LR R %
Bk 2 212.283 Mg-hm2, AL RN 5.5 6,

RS FPERENIRGNHRIE TRAEURTIRRE
Table 5 Soil organic carbon,bulk density and soil mass by depth

THRE GRPREFT O BBHREAT O IERERSFT BT
Soil depth/em FH(NTS) KM (CTS) #HH(RTS) A&EH(CT)

+3EAE Soil bulk density/g:cm™

0~5 0.84 0.84 0.85 0.97
5~10 1.11 0.88 1.05 1.01
10~20 1.24 1.19 1.15 1.01
20~30 1.48 1.35 1.38 1.31

+3EFE Soil mass/Mg+hm™

0~5 419.300 420.017 425.250 485.667
5~10 553.717 441.117 524.483 507.450
10~20 1 239.267 1187.733 1 146.667 1 010.267
Total 2 212.283 2 048.867 2 096.400 2 003.283

HHLEAER SOC storage/Mg-hm™

0~5 13.107 11.267 12.035 13.113
5~10 14.055 12.566 15.170 14.451
10~20 21.757 29.138 29.796 26.683

GERFRWY  ESE & (2 212.283 Mg-hm ™) B}, 1+
HEHEA VIR R L NTS 4B &K, RTS A H &R,
Wl Rl B e HIERE A PR &
ST BT B A MUK S = A STk Z R B
NTS ZbFEZE 0~5 cm F1 5~10 cm )2, BHHIRER S
B ITEE K, (B 10~20 cm H 29, i %A T35
SAFE YRR M , 45 LA TN, B LR
B, ESMREMPIST R, Gfr b RS N
(3~5 a) X AWK FLBANFR FFRIZE (<10 cm), FH K
ot ) IR FE N A7 EH IR RN, 5~10 a A 887 B B %
MM, XFH CT 1 CTS P BB AL 31 & 3R, #4138 H
TESE B B NI B N A PR i R

3 HHit5itie

3.1 &ig

K aptn] ISR S, B ueE Rt
JBi o AEBFVENT 58 AR A S B i PR -39 i <
fB EY R DL KRBT RS R W ARTARM, H
T AT B ULt R A AR RS, A ST A 4 S
R RIS R R

(1) B A BT 38 AL & B35 RIS R4
PR ANUERLE NTS b BT bl 398 VR B % 386 fi i 528
W, 7E 0~5 em fe i, A BB AR TH = A, T et
FIBIFEA F) T2 5 14 5~10 A1 10~20 cm HIERAH
LB ; FEFT 18 A ROh4R = T 13 0~5 cm 11 5~10 cm
B S &,HEFEKET 10~20 cm A PR S &

(2)7E B PR AR AT D5 8 WL R ARAE F]
GBI T % A TR E AT ARG N T 38 0~5
1 5~10 em A TSR . FEFFIR B BT PR AIR 3845
EHTEEA Pk,

B)BHERIEX A PR E R E SR EN: +
HEHEZ 5 BN WA MLER i & LA NTS A3 &K, RTS
WMHEES., NTSEE T 0~5 cm 1 5~10 cm BB HL
WAE R, {2 10~20 cm 29, F FEA L ER s
WA A, 18 H AT, AR S &
R o FESEISHE] P9, R AT 38 B XA HLAR i B A 52
Ko

R 6 FEBHMELIEIAZIEE (2 212.283 Mg) FEEMA LIRRE R HE MR SOC &

Table 6 The additional soil thickness used to calculate SOC storage on the equivalent mass basis and associated SOC quantity

BHYEALFE Tillage treatments RHFEFHAH (NTS)  BIHRSFTEH(CTS)  EBHSFFEH(RTS)  BEBHRSFIARH (CT)
WY 1 VR BF The addition soil thickness/cm 0 1.21 0.84 1.60
R A9 SOC 3kt SOC quantity/Mg-hm 0 401 3.01 5.52
H LRk BB The storage of SOC/Mg-hm™ 48918 56.981 60.013 59.765
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PR B AR R0, R AR R A0 B (R AT A 25
SR BUAI IS5 A LA P e 3= 25 1 73
BrA LB 23 A 6 - SR B AR AL AR A g - BRI
JFERIA RN BAR T A MU AE B2 5 B N 0 A A Bl 22
5, st EIPRERZMA RS T EMRS, H
S AL, REEUE, TR T 58k

(2RSSR B R , RO R 45 Ab 3R 197G LA
HFRIYY BT, A PR T R IR Dy A
AT, HERA N E—FAERR R T &
i TR 6 AR AR, HX 1A ML g
FEREBOR ; T MRS A= 1 1 1) , () A AP o A Ok
TR, TSRS _E—ZAR Mt B, B
AT G, R AR A R LR — TR
AP, TS ECLA YIRS B TR

(3)FRBHEE X = LA DLk A B R
G5 R ARE B E DT AT IE FH (Rl 7 13
MAENA YRS R, NES T RR A YR EE
APZESR, EXHEAYBRERA—EA BT,
SURAHURTE 2 [8] 73 A A BT i e o
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