2646 1L
20004F 11 )]

gk T % i
Transactions of the CSAE

Vol.26 No.11
Nov. 2010 85

HEEREX LS ERNKEIRENHESIZ N

FERE, GHBRY, GER, FF W, 7 8, ik, ZEE

(R E R R 2B R 22 AR AR B, JE3T 100193)

O AP B e B T RE S EOBHR A . AR R, I NN BEEAN B Z R R, SR A R
ALK PE A SR L E 77, W T 4 FhB 28 (10, 20, 30, 40 cm) JK°F N 0~50 cm A ML R/, 2a
(R TR 5 SRR, SRR S O LI LS A B 2257, 59 2007 RIS T AR A LE, 3 LA o 2 Bl
ARSI, TR N 22%~48%. A A5 R v 57715 W] 20 om B2 T REKI AR BE AT HLAR it doe ey o L J234K
FLRIWTFTR ], BEA N HERS, 20 om (IBHZ BB 20 tedmy, LRI . B2, ANFEBHZE R BHZ A DL

SEMAANIE, R AR SR 20 om ) SN LR B BRI

iR, AR O AN T A LA A B

XBRIA: L3R, AALK, BERK, MERE, FAE, Ak, DEANSEE

doi: 10.3969/j.issn.1002-6819.2010.11.015
FESES: S233, S51 XHktrERS: A

X EHS: 1002-6819(2010)-11-0085-06

AEE, SHE KRR, £ HEEEMELSHERRBLRANRESHOFMV]. RIUTEFR, 2010, 26(11):

85—90.

Shi Yangin, Gao Wangsheng, Chen Yuanquan, et a. Effect of topsoil thickness on soil organic carbon in high-yield and irrigated
farmland in North Ching[J]. Transactions of the CSAE, 2010, 26(11): 85—90. (in Chinese with English abstract)

0 31 &

H A [ A P Aok A P LR AL AP B, (HE
T B2 BAT LR B ERIBHER R, B0
JEARR . AR AR KX N FOR 4
PIRADC) et AR AR . i, A
77 2 AR FOKARTEIE L, AR DA AIBRARTE T o AR7E
B RN AR AL, 38 R R K . BRI
Wi, A 12~20 cm; AT IR ALK IR R
AR S IRAE 1.4 glom® 247, SETJLEXLE, 7
WA RSy, BUIR AET ML, RARERD . A
9 H AT ST 4 b v AR A2 J5 AR o - SR
JRFRI G RE ST HIARAL, R T A LR AR AL

AN g AT WU S AR A B AR 5 A 2SI
BB U ) 4 e BT L3 WUBR I £ B S )
AT S LSRR AN R RS, EAE N
R R 2 () A o 42w e LR O i A B R R
JE St LA R I T B E . LD Bk A R
LB AT LA - S LRI C Ak 2 [ P Ak 23 P
UEIS, R KD e B ke ) 1 s B2 AR A
i By AN BT b, A

DRI PR DRl 1 BVt R o -3 i sh, Al
W)z LA s L D AT LS R SR AL A

Weks HiH: 2009-12-04 511 HH: 2010-10-16

HETH: EFREEERITE (2006BAD02A15); [H 5K [ ARl 3 4
(30900875)

EH A AESE (1981—), &, WA, k. dbnt hEK
KR GAY AR B, 100193, Email: shi_yanqgin@163.com
XOUEME: TR (1963—), 9, HIlAAKAN, L, #d%. b
[ b K27 A 2 B A AR 2 B8, 100193, Email:  wshgao@cau.edu.cn

WA Es, IR Z B>, T H, R T R ER
FANE T R RS S LR B R A R
[l EIEMA PR ECES 2 . I, SR EREE rT A [ R
R sn A LR R . 2 B A S AL B R g
WA HLB R B rh TR E I, JRREAE 2 iR T
SR, ARG AREE T B A WL TE L A AE XS
st - Campbell 25T AZEE S bE 9 a /N A2 1t
ATHIREG R, AFFLEEEY (15 cm) B9-L3EE LB In
T 5.6%. Alvarez “ U [{HiF 5 45 5 B 60%I(1 43 HLER it 47
£ 0~20 cm RJZ, T abBE Lot goab BRI B &3 0 T
20%, HHAE 0~5 cem R, b Ak b A A g A
42%~50%. Lal 2EMRBLGH+ 24K 3 E, T
20~25 cm HRIHHE G A WLIRFF(K T 5.0%. Havorson
sDA7e B 3 b, T 12 a KIS MR REG R,
BHE AR R e 2 233 kglhm?,  ZDHFREARE [ ik
25 kglhm?, ALGEHHEAL - HEn 2> 141 kg/hm?. {H
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B Z 5 L B R0 LR, BFSUAS R B2 5 X 1
AT HURR (11224 o

1 M5

1.1 AREXER
HH (R #E 2 )5 86 T 2007 4F 6 71 —2009 4F 6 H it

AT o BRI i A T b 45 10 /K T S5 L o [ AR MoK 23R 56
ui (b4 37°36', A4 116°1), J& TR 5ok
PEZE XA . MR KR N 20.0 m, PR 4R rE 7
—9 [, ZAEF KR 568.5 mm, (4 fERE R 1) 70%
DL b R0 H TN BT+, & 2 R R A A
L 1,

Fz1 REHSLRRTIBNISIIELE R
Tablel Soil physical and chemical properties at the test site

+Jzlem BRI R0 kgY) ARSI kgY)  AUERESHU(ng-gT) MRS (Mg oY) ARG - om™)
0~10 11.16 112 27.02 278.81 1.23
>10~20 7.17 0.73 9.25 177.17 147
>20~30 5.03 0.55 263 186.18 1.44
>30~40 5.84 0.66 5.53 230.93 147

TR DR B 4Lt o AEHEAT AREE LLAT
ZHB ORI N A2k 12 a LA E, Wi s R Al 44— 5.
I T 2007 4F 6 H A&/ NEWER G, e AR HwE
AN IRHZ R, R REARERAK Yy 10, 20, 30, 40 cm,
Fy9 AR )Z, 20 D10, D20. D30. D40 £, KRG
TR B LIRS, B AR R R K
M IR 45— 3. B RS G ) IR A
AbHE A 3 K. ANX AN 12 mP BEHLHES . /N X 2 Ti) i)
Bk Lm, DA b /INX 2 () AH TSm0 o PR sl B ok 4 /N2

(TriticumaestivumL.) -5 £k (ZeamayL.) —4FEHE,
WIS A 3 S LIEAIATAAT s AL B, RS AT
AW (AFESEA T 10em).

ASCE Ry £E 2008 4 6 1 2009 41 6 H e il
B . K FOK M BIONR IR 20, R S, ATEE N
50 cm, FK#E 30 cm, FE/NX 847, BEHAT 9 KK, [AIN L
JEwRR 4% 45 kg/hm?, B RN JR % 262.5 kg/hm?. {Ek
WAL VER I BIREK 18 mm, AEREASN X ARE KB —
o PEA/ANZE RN 35, KAV, St AR —
Y, JLHTEE g 375 kg/hm?, S0 H 1 J5 42 24 1o 0 A
7 AT
1.2 #HEREMNES T

IR T 2007 4 6 HIFUHEET , MR 2 12K (2007
£ 7—10 H) -& /& (2007 4F 10 ] —2008 4F 6 H) -
KK (2008 4F 6—10 H ) -4/M4 (2008 4 10 H —2009
6 D, AWFFURE/NZWERIE 534 2008 4 6 H LA
J% 2009 4F 6 H 13, H R4S 7E%/MX 0~50 cm
1245y 10 em —ANEREHAT 2 BRI S, T E
KPR A, M T AN 2 ) 34k
BURE . e 5k LK R Tk, ik
SRR IR ) I UK K,CrO; 7.
1.3 TIEBNBREENITESZE

T 3 WL (soil organic carbon, SOC) fif e
PSR, DA . BT A B R ok
RO X BRSO R AR, HRE
BepaP U SAT % R R T HUBR R R W
(2228 | AL G ) b, S R L A LR A B
JIEREE AT IR 2 (e, ELRE AN () Adh B ) i iy 2 190 7%

e LB AU, [ Py (2 BB P Rl vk S AR B vk
AT TR, Ak 25 0 AF 90 m it 2 T LA S A
FRY S RIS A WL P2 i £ ) JRE S s i
XANTVE B Ellert #1 Bettany! 2142 11,
Maenmeni=Mssii-Conc-0.001 D
Mg =P,-T-1000 (2)
X, Mgy b S T AR - 255, Mg/hm?; Conc i+
SOC JiiH 74, ka/mg; Py, AN IR &, g/cms: T
H IR, mo AR AT DA R4 2 BT, RIS
2 AR A AN LR R TR . LUAS R b B
g s KIIBAMEE A G — R T . RER
X (3 T IHALBEE A FE Ty 20 Ik 21 R S (10 -3 55
TSN R
Teae=(Msoit, equiv —Msoit surt) ‘0.0001/pp supsurtace (3D
T, Toag A9 B0 B4 5B 3 75 22 5 i) R 2 3R
5 M Mo equiv A SR THIRRUAH 45 (1) - 398 Jo = KPR B4
A3, Mg/lhm?s Ma et AR)ZE (RIZH5TRZ
SEFHARII ANt 2, 0~10 cm £ FKE 1%, >10~20cm
RIOMEAR SR, 10~20cm K=, >20~30 cm Bl i 3&
J2, DA R AL Malhm?s py e IR JZ
THEARUT R, glom®. WIRTHTIR, I LR AT IR
A R AT LA A 5 TR 2 3 SOC filg = n |- 2t
TE B % - 3 B T S i R R ) SOC it .
1.4 EBlLLtayit8Esasx
24K (stratification ratio, SR) J&7F [Al— T4 44
T, AR R 2 (AR R R PO - ey L
I Z AL BERAE 4 58 i ol - S A S R G T RE AR AL 1
B, BEMTAE 9 00 3 7 7 VP Fe bR . — 1B O
JEAR L e 2 W R R AT, (B AT WU
W, MR CRARES, 2k LA I B A 2 0 0 A 2
{11398 it i . Franzluebbers i ik 7 13847 WL 24 LE 1K)
TE ST, fe M. BIRE L nr DR 1
SR VEN bR, FLIXASFRARA AT T - 32 RS,
LS o E e LS RFEZA KR, AT
F 1R 0~10cm 12, JKZ N >30~40cm, Z T LLEHL
>30~40 cm & KR Ab B s K IBEZ S5 40 em. A&
SCRHBZ e ™ GUF SR FoRJEME; Ce FonH
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AVEEE BRSO b i AR B AT WL A R 1K) 52 87

HUB T 53 BR324k L 5 esm Ko AT DB B &= 7 5L
AT HLER it kAT 524 s ALesm o AT HLBK it
K HELL:

SRCc(1/4):0~10 cm 1 JZ2H Wi #5345 > 30~
40 cm LR AHURUE S B, & 12 SOC 1)
WAL

SR-esm(1/4): 0~10 cm )z F1>30~40 cm =24l
Wfg L%, EEEANBIENENL T, %18 SOC
FUE N HG ARBUBTRE AR R

SRALesm(1): 0~10 cm + 2 34T HLBkfif = 0~
40 cm A HLR A 1 AR S R AR R 1 )2 SOC
2%
1.5 HUBSH

K H SPSS11.5 il Excel # A AT 50 73 2z

2 HR5HH

2.1 0~50cm +IEBHKERENTBIT K

0~50 cm ¥R L2 A WLEK-E M D20 fok, H 5 H
R ZE T B, 2008 FAEKZE, D20 4L D10,
D30. D40 &AbFiMAhN 19.14%. 30.02%. 26.45%, 2009
fEAEKFE, D20 4bFELE D10. D30. D40 % 4bHH I hn
35.96%. 17.45%. 70.90%. ULIi&E il 20 cm FIHEZ
REAR T LA g, dwsod kAR +
AT LA AR 22 o 20 em BB )R BE 2 B LA RE 8 1 n 1 48
AU, JE IR A] BE RS % 0~50 em 3842 A BRI (1) 50
ARG R MeAh, HALFE 2009 43T ML A L
EHRAT T FF%, D10, D20. D30. D40 T F&IlR 40 5l A
62.07%. 42.03%. 28.30%. 91.95%, ItIi4:H & FEHE
WA HERS , LI NI R T B, R AKX
P ASFFAS I FH BT 32

%2 FRAHMEEETIEENRRESHIENH

Table2 Distribution of soil organic carbon in soil profile with
different thicknesses of ploughed layer

-1

g-kg

HIME-H  LEFElem D10 D20 D30 D40
0~10 11.87a 11.61a 8.13b 6.77c

>10~20 9.03a 8.58ab 8.11ab 6.53b
>20~30 4.12b 6.79a 6.60a 6.78a

2008-06
>30~40 4.39b 6.65a 4.26b 6.93a
>40~50 3.47b 5.56a 3.05b 4.00b
Sy 6.58b 7.84a 6.03b 6.20b
0~10 6.46¢ 8.43a 7.22b 4.77d
>10~20 4.16b 6.49a 5.43ab 357b
>20~30 4.00a 4.85a 4.65a 3.67a
2009-06

>30~40 3.93ab 4.18a 3.61ab 2.980b
>40~50 1.76c 3.65a 2.60b 1.15¢
S5 4.06b 5.52a 4.70b 3.23c
2alfry 532 6.45 5.37 472
i NEFRRIRE—ATIE Poos KV NS BE TR . WARNE S
B, WAL 1) 26 53 B3 (p<0.05): WAHFI/NSFRE, MIALHLZ 1) 7 A
B3 (p>0.05), D10 HHIZESE 10 cm, D20 K#HZJEE 20 cm, D304
HHZJE)% 30 cm, D40 J#HEEJ¥ 40 cm.

LL 10 em N HAL, 43)EKE, 0~50ecm & 12, 2a
KA. BAAKE, 0~20 cm HHEG UK S =,
2008 “FE A D10>D20>D30>D40, 2009 *FEFHKIN K
D40<D10<<D30<<D20. 0., *4#}2JE % =20 cm i,
2 a YRGB BB RS . a2 R
<20 cm i}, 2 a&iRA—E, SRR RE A TR E R
KRR . PERY . W IEAE S SR S A R R, 3 R
HHZERE <20 em BB SR, K2, M4#FZEE =20 cm
I, X e LB R RN . >20~50 cm AL
WS 2aBZIA—5, 2008 4, BEEHEZ RN,
HEAH BFER M L EE YRS &, e B S
R hnfva®h. 2009 4F, S8 hn)E A, 3t
BN [FLRE 2 )2 X I MU e AN ], R ERNRE
A PRI WA B P2 SR B 2 P, v Re
Je P A 3 ) 22 S ol 3T ML AR PEAS TR T

A, BEE LJZRBEEREE N, HIEG PR R E LT
Feriass, HHFZRE, L3R5 .

2.2 0~50cm +1E SOC i Mk,

N TR b S5 K B AR - 285 N 1 585 Mg/hm
RIG, LA 1585 Mg/hm? ANl BF 2 SR AL EE T Bk
INATTE AN o J5i0 X AW 50 0a - Wy P i o S LEEN /N
bl - 4318 ) 1 585 Mg i i 5 B4 14 - 49 R B AN - g A
ik, W5 0~50 cm SOC FEfE & (£ 3). H#E 3
ATLLE Y, 0~50 em S AT ALk e i it #R K Lk D20 4b 28
R o 3 HLRR AR R) 52 R B #4, D10, D20, D30,
D40 &k X T % 20.00. 18.51. 10.59 1 23.55 Mg/hm?, T
Rl s 22%~48%, JLJEPIATEE: 1) FEFFAE H T
MR, X ST R RT T R 8G 2) W E N
X IR RIS, AU AR, iR
I NS B R, PP T REFRSEE] 2009 4.

%3 0~50cm TIEAHREE

Table3 Soil organic carbon storage in 0-50 cm
Mg hm?

2008 4 6 1 2009 4 6 H

Tz

D10 D20 D30 D40 D10 D20 D30 D40

L1 1865 1832 1286 10.69 1000 1314 1144 754
L2 1430 1355 1284 10.32 659 1026 853 564
L3 653 1076 1046 10.74 633 769 734 582
L4 6.96 1054 6.74 10.98 623 661 572 471
LS 550 881 483 634 279 579 412 1.82
&b 5194 6199 4774 4908 3194 4348 37.15 2553

e L1 K08 0~10 om HINAHNY 2R J5 045 i 14 SOC fifht; L2 &R
>10~20 cm 34 JIHAH N R B S 045 e 13 SOC fif a5 L3 %7k >20~30 cm
D0 IR S 1 45 e 1358 SOC fifiit s L4 n>30~40 cm 34 inAH iR
JE I (4% i B 4% SOC fififes L5 7R >40~50 om 381k S B I 1045
9% SOC fifkt.

2.3 FRMEEEXENHRENL LN

Bl - 3 WL T X AN TR 2 TS A Hh ik
TP, AR N AE . (H A Franzluebbers %)
P2 H AT HURZ A L MES, U IR T DA AZ
T HERARVS g X I g, w] DR A VPN L
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Fabr o AWFFOR I X — 5 bR LA [FBE 2 5 BE T 1
s i AR

MW 4 1950, 2 a ) SRCc(1/4) . SResm(1/4) Fll
SRAL-esm(1) A Bi ANl . 2008 4, 4 D10>D30
>D20>D40, H D10 3% s T HAR&4bH; 5 2008 4
FHLE, 2009 FAE4L5 2008 “FA AT ANE], 2009 4, D20
A1 D30 (R 2 e T HA 2 AL B o B R 50 1 S DA
ATREAE: IR MUK 2% 3 2 BLAE B L Bh 1K
FJAHP ASGREG T 2007 4F B E I BEE A A R R
45, HBEZE)ZRE I Z , XM 52— HRF2E 3] 2008
T, FrLL 2008 4 FIEAT HLERIVE 40 L D10 oK. IS 2
2009 4FE Mk, LIERRUEAT b, IEAHUREZE R
4734k, D20 F1 D30 15 K.

F4 FRHMEEETENRENLLE
Table4 Stratification ration of soil organic carbon with different
ploughed layer thicknessesin 2008 and 2009

2008 4 6 H 2009 4 6 H

JEAet

D10 D20 D30 D40 D10 D20 D30 D40

SR-Cc(l/4) 270a 175c 191b 098d 1.64b 202a 200a 1.60b
SResm(l/4) 268a 174c 191b 097d 161b 1.99a 200a 1.60b
SRAL-esm(1) 040a 034b 030b 0.25¢c 0.34b 0.35a 0.35a 0.32b
e ANEGFRRHIFSEG WIR AT Poos AT MG RS W
AFANE TR, AL 2R R (p<0.05); WHIFNG 7R, WAbH
ZINZEFRALZE (p>0.05).

3 i i

3.1 FREMEEETIEGHREEURFEENTK

FHZIZRE N 20 em (¥t 38 HUBR T 50 SO0 it 2 2
e o SR BT VAR T S AL R R . AR KR
WS T HIEIREE (335 20, 30, 40 cm 3 MALEE) o %4
AR RO, R ILREE BEE R B 8, 1
BN S TR BEHHZRIE N 20 om DL R AR EER
B, RWFSHRARIR B AR E 2 R 88 n 1
BN S N M. BRI 1 S5 R AT R T
AEBRGENM ALY E. WEY. LIEED. Ko g
FEE T ATAE 22 5, PRI WU AL 25 0] o0 A L 7e 7k
TS, X 2E S AR 0~50 em 2 EH F.
THEEHUREPERE, W EEREAIUR SR,
BegRsy (RHREESE F5, HOREMER THE
YIS SRV AN, PR A ) AT B LB 16 2 R AR
H, BRI AP A A, B R
RN

SR 26 it A LR G 0 7 VA9 - S B
J: EAT AN/ Sk 312230 iE s T I ROy vE T LA S A
) IS IS AR A St - A BB P i O B i o A S 5 o
THEVHRY, FFACHENR R, NEWEEER
2/, TIEATHUBR R TR, SR REEIERE ST g R
.
3.2 Bk IERERRIE

b HEFR A B 2 R R R I R I S
4333, Franzluebbers 1l HernanzZ! 2 i ik 7 133845 LI

EACLEI T R gT, e . ERE A LT DA
N A R VR AR, XA R RO T Ak
RAFNSAEASL . ARG, BT LI NUR G =, s
AR AN, SERIEFE 338 MU 22 0t - 98 5 4 () 5
{HL SRCc(1/4) . SR-esm(1/4) Fil SRAL -esm (1) & B 56 1)
B AR NS AR B R R R G BT 2 A AR A AN
M, 754 Joao® M5B, RS B RIAT G, ]
WA, RIS ] . Diaz 2O S Bk i
R, S WL 2 A ) R P R . nl WA 7T AR
FHE AL U8 B 88T 1) I AN 78 4y, AR
W5

4 % i

2alf MR R B, T3 LR S b 2R
IR BE. BEZEEE 20 om (R AR EEA RT3 HLAK K B
8, W2 WO R # AR T RGP SR, DL
10 cm 4 FAT, 3BT HLBRAE £ 2 IR I A 2 R % N
20 cm bR, HEFEER (p<0.05). IEHHIRIK
J5E RO it 3 B I 1) ()9 8 2 R A #A . 5 2007 ARG
FaGI AL, L WU R B R RS R, R
B A 22%~48%. FI FH 45 i v 55 153K B 20 em A
2 AL - A ML Gt . LRI A A B2 AL L
WIFEbRR I, BEAE I RIHERS , 20 em B2 2 5 24T
e, ARG
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Effect of topsoil thickness on soil organic carbon in high-yield and
irrigated farmland in North China

Shi Yangin, Gao Wangsheng™, Chen Yuanquan, Sui Peng, Yang Bin, Wang Hongjiao, Nie Zijin
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract: Reduced tillage and conservation tillage probably lead to the problem of shallow topsoil and compactible
topsoil in the long run. In order to solve the problem above, the experiment of different artificial topsoil thicknesses was
designed. And soil organic carbon contents (0-50 cm) were determined for looking over the effect of different topsoil
thickness in this experiment. There were four kinds of artificial topsoil thickness (10, 20, 30, 40 cm) in the experiment,
respectively. A two-year field experiment was conducted to study the variation of soil organic carbon by using the
methods of the equivalent soil mass and stratification ratio. The total results indicated that different topsoil thicknesses
had a significant effect on soil organic carbon content. Compared with the initial trial in 2007, soil organic carbon
content decreased by 22%-48%. Using the methods of the equivalent soil mass, it was showed that the highest soil
organic carbon storage occurred in the 20 cm topsoil thickness and that the thickness too high or too low is not
conducive to increase the storage of soil organic carbon. The research suggested that the stratification ratio of 20 cm
topsoil thickness was higher than that of other treatments over time, and it was of good soil quality. It was concluded that
different thicknesses of topsoil had different effects on organic carbon content. In the short term the topsoil thickness of
20 cm had the highest soil organic carbon content and storage. The thickness too high or too low is not conducive to
increase the soil organic carbon storage. The long-term effectiveness still need to be observed.

Key words: soil, organic carbon, soil testing, topsoil thickness, equivalent soil mass, stratification ratio, soil organic
carbon storage



