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Wy 8 1 AR SR B Z . Rk, AR BFSEARAT
R BRI i 8, 7800 % R B 2B 4 15 -1 ]
1 T 22 5, T 2B 40 S Bk Xof A I 2B 58 + A BLRR
SRR BB RS, B 75 E RS 22 4 4
BE 10 [ Tk R R ™ /4 7= Th R, IR g 4 I 7 AR AR
TG+ T B S (RO R S 4 — 6 7 VA i

1 MRSk

1.1 #HREXHER

AR AE 09 FF H A B 0 0 1K 80 1R i T
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40 cm, 2B AR T 1) T 58 AR 56 43 51 0 30 em
15 em, ZBYWRE N3S em, TF/NXS52E, KEFI
WRIG AL KRN (3) CP2, WHPAE (h
FE—3R ), MRIFREREAE (R ), K REPIZE
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KRG A F/NXTERUA20 m°, 4RERE, FEHLIX
AR o 25 Ak B b AR R VR 0 it A A A B
—5, Hop, AR MR E273.1 kg hm™ | i BERR
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13/FIBIE; S ALHTRE

P T

Field terrain under

conventional tillage el

5 Xt
Soil layer for

p <4— comparison

. with ridges

FI1 ZBAEFN-T-E F T Y A b A s 214

Fig. 1 Sketch of cross—section of surface soil in paddy fields under ridge cultivation and conventional tillage
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1) - A DL o i FD TS B, ORI A R R R OT
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Kp CHR /N B3 o0t L 4 2 AR BT )
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MRN 1AL K 283 ( p<0.05) 5 CP2AbFE Xt +
JZIISOCHE FE ek, H 5 A% T HA B b 21 22
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1 1 ‘ 1 1
RNI1 CP2
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HHELPE Cultivation treatment

—
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T

SOC density (kg m?)
=
T

A AL JE

W
T
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oSt )2 SOCH ERAR A i i, H R #T
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SR Y I BT b 2 B 2B A S B T AR T 2B A
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b
C
1 1 1 ]
RN1 CP2

CP1 RN2
HHEALEE Cultivation treatment

et 33 N
wn (=] wn
T T T

LA

SOC concentration (g kg™)

W
T

(=]

0 B/ NG FRRR 2ZE R B3 (p<0.05) 3 CPIRHMTAE (hf) , RNURZESRSE (PR |, CP2ANHITIE (8
W), RN2MZEAES#E (REih ) o T IA Note: Different lowercase letters mean significant difference between treatments (p<0.05 ).

CP1, Conventional tillage system ( rice—winter fallow ) ; RNI1, No-tillage ridge—cultivation system ( rice—winter fallow ) ; CP2,

Conventional tillage system (rice-rape ) ; RN2, No-tillage ridge—cultivation system ( rice—rape ) . The same below
B2 ANTRIBEAE b 2 b 285 0 ) (A BN L )2 14 b S BB 2 2 55 1

Fig. 2 SOC density and content in the ridges and the soil layers in control the same in soil volume relative to cultivation treatments

Bl SR, B LR FARBI AN, ARSI
FXF H A 25 /0N X 2B A g e AR [ Y R U], SR
FISCLAT A s (2) , 15 TR F
) Jo o b 2 A L & i, U X AT
PRIRN 1FIRN24h B rp 28 3+ 8 (%) e AT, o0l
DL H R 2B 5 i S IR, AR ) o (4 % L
+IESocHa, HARWE3, ME3ARTH, 15 F1E
AbE (CPIAICP2) WXt b 4 )2 A 4 8 i i 5 RN2

30 1
A

[\]
W
T

33
(=]
T

i =

M=

T
o

TSRS

SOC concentration (g kg')

W
T

S

CP1 CP2 RN2
HHELPE  Cultivation treatment

A B KA R, RN2AR P 2B IS0 C & 7
BB ER T2 E/ELAE (CPIAICP2) BN E £
2, CPLALEEP XTI+ 2 SOCE it i & & FCP2
WEH (p<0.05) o BEAL, A DIRN1AL 3 Y 2245 + 15
Fit o Z M (K3B) , CPLANH & i %t ke +
JZBISOCE H 2 m TRNIAL B A 22348 + 8, 1
CP2AL B X} e 4 2 SOCH HE A i R T RN 140 #
285 3% (p<0.05) .

30 1

N
W
T

[SS]
(=]
T

Hie

o
o

—
wn
T

AN E R
S

SOC concentration (g kg?)

W
T

(=]

CP1 RNI1 CP2
PHELHE  Cultivation treatment

e AR TRN2ACFHAYZEHE + 8 i B. FE RN 1AL A 281 + BE i & Note: A. based on the soil mass of ridges in Treatment

RN2; B. based on the soil mass of ridges in Treatment RN1
I3 NI A B 2 A ) 5T % L 23 1) - A LR 7

Fig. 3 SOC content in the ridges and the soil layers in the control the same in soil mass relative to cultivation treatments
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22 TEHZETIENMMIELIENZEUENRE

EMEE

hy 2% 5% JE A G BE X 2B B 4 MR A MILAR 414y
SRS, A S50 T 5 /N X 221+ R R
FR Bl ] 5 5t 9 R0, XS4 A B p X L R 5
AALEHIK (LOC) S M EHT T4, Hik
L1, FOBEAS TR B AR Ak P e 28 1+ 38 0 ] (AR FHO
b 4 )2 RILOCH B2 A& f AT, RIN2AL 3 i) 280 +
HELOCHS i 1 25 5 T L ARk Ak 34 1% 22 338 - 498 il xt
42, CP2ab i b £JZ2MLOCH &AL, H
WEMETRN2ALFE ; CP1AH A X+ )2 LOCHE
FE5CP2, RN2AHEE T %2R (p<0.05) .
MR AR, 7228 M R R BT e+ 2,
RN2FICP2 4k B A LOC & & 43 51 A fie i {5 A5 AIK

fH, HAPRN2ANFE A 224 HHELOCH = 5CP1ALHE
hXf R ER AR E, A8 ERKF M
EALHE (RNTFICP2) o 7EXTHEEEM LTS
RN 1A A 2235 + AR AR R B, CP1Abs Xyt + 2
FYLOCF I & T RN 1AL PR Y 2245 - ELOC F i,
HWER LR EZS, (AWEYEESTCP24A
B, AEXTE R i 5 RN2A B Y 220 + A
AHTEI S, RN24b B 2830 +HELOCH &2 i 3 =
FAEARE (CPLAICP2) Xtk )2, sh, &l
AT, A TR AR R ) o R B SR , RN2 A
RN 1403 rp 28 3 4 3 (1 LOC/SOCAE ¥ 75 T P-4 Ak 3t
(CPUFICP2) HXf b+ )2, HRN2524FAE4b#
] 22 7 W3 (p<0.05) .

Rl TREMELEHRZETRIMNILLEHZELANKR (LOC) FEMEE

Table 1 Content and density of liable organic carbon ( LOC ) in the ridges and the soil layers in the control relative to cultivation

treatments

[ A FX The same in volume

[d]Jfi & The same in mass

eV AL B FLTFRN1 Based on RN1 FETFRN2 Based on RN2
Cultivation LOC# LOCH# 1
LOC content LOC densit LOC0E LOCH Loc
treatment sonte ~nsity (%) LOC/SOC LOC/SOC
-1 3 o LOC content LOC content
(gke™) (kgm™) 1 (%) 1 (%)
(gke™) (gke™)
CP1 5.62+0.37a 4.62 £0.30be  29.02 £0.93¢ 5.11£0.24a  28.84 +£0.50b 5.01 £0.22b  28.79 +0.43b
RN1 4.77 £0.10b 4.94+0.10b  31.07 +£0.50ab 4.77+0.10a  31.07 £0.50a
CP2 4.03 +0.16¢ 4.23 +0.16¢ 29.32 +0.14b 4.06 +0.16b 29.33+0.13b 3.94+0.15c 29.26+0.19b
RN2 6.01 £ 0.46a 6.57 £ 0.50a 31.89 + 1.66a 6.01 £0.46a 31.89 +1.66a

H: 1) LOC/SOCHLOCEH S AN (SOC) S tE; 2) FAIAR/NG FiE R A 4L a2 553 8% (p<0.05)

Note: 1) LOC/SOC = ratio of LOC to SOC in concentration. 2 ) Different lowercase letters in the same column indicate significant

difference between treatments ( p<0.05 )
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ik, 20084F i E b, £ HEAE AL PR B 7K Fif 7= i B AA I
SEAHARRE Y, JEARYERFE6 200 ~ 7 800 kg hm™
ZIa ., ME4BA[ %1, 2001—20104F[A], CP24b B
T A A (AT S8 7 B — LR T RN2ALEE ;. ACP2 A

RN2 4k B3 3 7= AR B bk B, FR20064F
PR T AN, 2007—20104F 8] i i1 35 7 h 5% {4
F#2001—20054F 1A /NMEEE T, FEPIAS A B
(2001—20054F . 2007—20104F ) N 440 2 iy
S rE AR AR AR A WA X /IN o SR T B T M b A A%
BEAE Ak R 1E 7= B 52, AR SO R [ B4 A
HrP2001—20 104 MR 7= i 1T T 4t
HARWLIES, MIESARI L, 2001—20104E (0], 4%
ARG KRG P EAMK S : RN2 > RNT > CP2 >
CP1, HrpZB/EAb (RNIFIRN2 ) B9/KF s i1
& TEAELB (CPIMCP2) (p<0.05)
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EFFECTS OF NO-TILLAGE RIDGE-CULTIVATION ON SOIL ORGANIC CARBON
ACCUMULATION IN RIDGES AND CROP YIELDS IN PADDY FIELDS

Abstract

Ci En"? Wang Liange'

Ding Changhuan'

Xie Deti' 2

(1 College of Resources and Environment, Southwest University, Chongging 400715, China )

(2 Chongqing Engineering Research Center for Agricultural Non-point Source Pollution Control in the

Three Gorges Reservoir Area, Chongqing 400715, China )

No-tillage ridge-cultivation is a prominent representative of the conservation tillage

systems for paddy fields in South China. It is, therefore of some important practical significance to

quantify whether the conservation tillage system is able to contribute to improving soil organic carbon

(SOC ) sequestration and keeping stable and high crop yields as well, in paddy fields. Ridge cultivation

changes micro-topography of the surface soil in paddy fields. However, for long, in their studies on

organic carbon accumulation in topsoil of cropland under ridge cultivation and under conventional

tillage, the difference in micro-topography of the surface soil between the two different cultivation

systems has been often neglected, which would inevitably affect accuracy of the comparison. Hence,

a long-term field experiment was conducted to investigate effects of no-tillage ridge-cultivation on SOC

accumulation in ridge soil and crop yields in paddy fields, taking into full account the effect of ridges
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on micro-topography of the tested paddy fields. The long-term field experiment, initiated in 1990
and located in the experimental farm of Southwest University in Chongqing city, China (30°26' N,

106°26" E ) , is designed to have four different cultivation treatments in the field experiment, that is,

Treatment CP1 ( conventional tillage under the rotation of rice and winter fallow ) , Treatment CP2
( conventional tillage under the rotation of rice and rape ) , Treatment RN1 ( no-tillage ridge-cultivation
under the rotation of rice and winter fallow ) , and Treatment RN2 (no—tillage ridge-cultivation under the
rotation of rice and rape ) . In this study, all the ridges in each plot under ridge cultivation were considered
as a whole when calculated and compared SOC accumulation with the topsoil layers in Treatments CP1 and
CP2 (the soil layers in the control ) , and the comparison required that the soil layers in the control and the
ridges should have the same soil volume or mass in their respective plots. As the topsoil layers in conventional
tillage treatments ( CP1 and CP2) and the ridges in ridge-cultivation treatments ( RN1 and RN2) had the
same soil volume in their respective plots, Treatment RN2 was obviously higher than Treatments CP1,

CP2 and RN1 in SOC density (p<0.05 ) , while Treatment RN1 did not differ much from Treatment CP1
in SOC density, but both were obviously higher than Treatment CP2 ( p<0.05) . When the topsoil layers in
conventional tillage treatments ( CP1 and CP2 ) and the ridges in ridge-cultivation treatment ( RN1 or RN2 )

had the same soil mass in their respective plots, SOC storage per unit mass of soil in the ridges and the
topsoil layers displayed an order of RN2 > CP1 > RN1 > CP2, and the difference between the treatments was
significant ( p<0.05) . All these indicate that Treatment RN2 is much higher than Treatments CP1, CP2 and
RN1 in SOC accumulation efficiency in topsoil. Analysis of labile organic carbon ( LOC ) in the ridges and the
soil layers in the control also indicates that Treatment RN2 was higher in LOC content and LOC/SOC than the
others, revealing that Treatment RN2 provides better protection to LOC in SOC against mineralization, which
is one of the main reasons why Treatment RN2 is higher in SOC accumulation in the ridges. In terms of their
effects on yields of the crops, both Treatments RN1 and RN2 increased significantly rice yield ( p<0.05) ,

but Treatment RN2 did have some reverse effect on rape yield ( p<0.05) , which, however, didn’t affect
much the total economic output of the field from the two harvests (rice and rape ) per year. In conclusion,

Treatment RN2 is a kind of conservation tillage system combining environmental and economic benefits for
paddy field, and worth extrapolating to the hilly and mountain areas of South China, where cold waterlogged
paddy fields are extensively distributed.

Key words Soil organic carbon; Rice; Conversation tillage; Carbon sequestration; Ridge
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