R TR ER
Transactions of the CSAE

Vol24 No.11
Nov. 2008

F2u% HNW
122 200848 118

% F B EERIPEHEN TIREMBF T
Mo, FHXY, B IR, 3%, FHEAE, TAA

(REANRZETEBRRY TER, b 100083)

B B b THEERIMEEAAE GRS REIBEE, 10 E2EEERPEHHERREM E, FIATES
WP BHEX THEAE, FLBE. BB, KOPURENRSRIOEW. RREREYW, HTEWEKY, BEEf
FHEBHETT LUBMK 0~20 cm +EMAH 6.8%, #RHE 0~40 cm TR T ELLIRE 4.6%, FFIK0~30 cm 12 TR
31.5%, #80~1m LEEKRES, HEETE L 20%0ERT, MERELNEZR 108%. B, BeERFrts

ERRD I E, &R, RGDE BOBEBMET K.

RESES: 81524 CERERIRES: A

XEHS: 1002-6819(2008)-11-0122-04

B i T, B, B ZEETERPEHEN TIRGEMAEEI]. RIULTEEE, 2008, 24(11); 122—125
Chen Hao, Li Hongwen, Gao Huanwen, et al. Effect of long-term controlled traffic conservation tillage on soil structure[J].
Transactions of the CSAE, 2008, 24 (11) : 122—125.(in Chinese with English abstract)

]

0 35l

RPN R S, BHHEHBBEHTE, &
mo LA RS, BMELRBERRITES A, T
RS TR 53 4 FTIE B 100%. 1B 355 SRR 3%
FUBRE AR KRS, AR, R LR >,
BOR LA, 1R ANSIEM 1, PR R
EHAEK, BEEY=EY,

KT A R AL LA 1 b i i e i 39 i P
%, MAME. RE. REMNERSREEKITH THE
EEPHERARMR A B2 EMEREN TR B RRE
BRHATRHAEYEREDE, EBEELEEKHE
WHUTEE, WATHERHLRE RS REL. B
SEE BRI B B B B SR EBHE R AR S &
FHAR, HFFRE: BLAEEDEEEMEE LT,
il LAY EVERFARERRE, 1Y
ARKROREFM LR AKBRSRETES, RAFH
BHEBARIIM R . ESBIARYE, BeERyFUHEs
Bk B RAE M, REEDS-R. FEEHBHEM
b, XMBHERARBETE 50%HREIREFE, MifTwRD1E
MR AL, BLRT, XREHERARTE E A T AT I M
RS, B EARKEEM 1997 G E54E L 7 1 4y 22 37 18
FERTFHEHERBX, ELRBWE T B EE R
BHEX LRG M AE DR B,

W ER: 2007-11-29  #iTH#: 2008-03-31

WHAS: & E—BOCH T AT B RS« R R RRENB A E R R
B

EERM: B % (1980—) , B, FUNA. EENERWVRPEBHEF.
b3 PERIKEEK 46 BS54, 100083, Email: pschenhao@!63.com
XIAWMEE: FHL (1968—) , B, {LHA, ¥, EHERMH, FENM
HRAARPEBHERIN. bR PERVAFEREK 46 S/, 100083,
Email: Iawen@cau.edu.cn

1 MRERE

1.1 REXER

B 8 JE R 4 PR A A R 08 XA F oLy 7 4 e M T 3R
%, ZWREFILTFEHRER, BIRFHE 360~500 m,
FEFHSEA 12°C, Z10°CEFSHTRE N 4100C, FEF
KEH 380~553 mm, HEREMERAY (E 1), B
B <400 V(km® » 2), FKEFT 6~9 H, HEFKE
# 67.6%, FEHXKEN 1800 mm, HEE VKRR 2
Bk, BTRAKDLTARY, mEddksREBEA
EAKEREERNRE, PELWAIEERE,
HIMERKFBERRFA CEREOE KR,

BB X BB Y 42X 120 m* (0.504 hm?®) , JYEZR
BHEE. HED> LIRS HER G LS F TR/
g, EAERRXWHTTHRLOBEBLE. RB
K FHEED L NE,

1 RBKX 1998-2005 SEHERBIARPERE
Table 1 ~Annual precipitation and fallow rainfall in test area
during 1998-2005 mm

4 1998 1999 2000 2001 2002 2003 2004 2005

ERWER 4215 3279 4437 4176 4583 668.7 3081 4244
RIRSARE R 303.9 2559 2683 2803 2286 3992 2072 2673

1.2 R

AT KR e B, KIS 180 BRI
REEMEMMNKME, FEEEROERTHN 1.5m B
EPEKHR 12 m, HHE61T/E, BEESR03 m,
A B 20%. AR 3 FE. 5 KER, Y
15 MRK/PX. 3 FEFFI%: NTON-%#t. £F5F
Bii. PURE; STCN-RES. &HHEE. ABE: CK-
Bp, BHEES. FUNEEE BTYR. 8MEK
FE45m 3MEE 3.6 m+3 PFEEE0Im) , i
HEEFEERN 22.5m.



g1l

Br S SEBEERPYEBHEX LIREHEER 123

MERARE, CK MEKEFHE IR, BERE,
NTCN #1 STCN A H (A £ FEFT & 5 . 3 R B AR IR 3
HHATREFT R . CK AL BB BT AEORIR HA SR 1 IRFERT S 4T,
GHEHX 20 cm, NEFZFGTHTEE. CK AEEHESR
NEBIHLIEFP . STON &b B ERIAEMLZE BRI RTREAT, B
B4 5~8 cm. STCN FI NTCN 4bH {8 F [ 52 18 & F it
BAYIIT M.

T YTYTY )T

B LRELS m
B1 BxdshHhsrhTER

Fig.1 Traffic lane and crop distribution for winter wheat

1.3 MRUEEHZE

REXAET 1998 4, 1999 FREBFEN ELPEF=
&, 2007 £ 3 BAE 0~100 cm L EEKE, 0~40 cm
THAE. BILBREALRELE.

EHAMRK/PX A 120 cm LB 3 AR, NBRGFEE
100 cm. BURE(E)IE M 10 cm, #RJEH HREEBAER N
100 cm’ 4R & . HHBTENR LR KR,

TEAERHE IR, 8MARDPXE3 MR,

WEFE 40 cm, BEEERE 10 cm, FEAABAL 100 cm?
M. HHBTENET HAEp, ANETHER
R HREREp, WERRALEE P=1-ps /p,.

88 Z e BF A SC900 7Y cone index 338 %% 58 BE I
B. BMRBPRIERE 6 DA, MEEEN 40 cm.

2 GRESH

2.1 TRBAENEFLIRE

R T 8B TBK A, Bl LIRSS,
Mo+ SR I BERE, A TEYEK. 3 BT
BAEEMABEHHRLRER 2. 1999 F 3 F#itEa e
HEALERE 0~10 cm FERERN HBEAFEER, NTCN
HEET CK, FEZBHTHENRRE. 2007 4L 58
e CK ZbE b, BEEMAPHEHER NTCN M
STCN A3 HA B PR(EFEE 10~20cm +ENAE, £5
PEHbR 10~40 cm L2 BFLBE, EHEHER 10~20 cm 7
EBEMHER (P=0.05) . EFEHEO0~20cm T2, &
SE BRI PR A B 0 IR A E LA Ge B VR X T R
6.8%; 0~40 cm T EMBILBREELHE L EIEH
4.6%. T 0~10 cm, HTHEMRTIER, SflE
NTCN ZEWEH T HHEALE STCN M CK A3, BILBRE
BE{&F STCN #1 CK &3, # 20~40 cm 12, 3 FikbsE
KRB ABREZERIEAEE.

F2 3IMLHE0~40cm BEMETLIE
Table 2 Bulk densities and total porosities of three treatments in 0~40 cm layer

0~30cm WL EELHEHE K TRRM 3 fribHE.CK &
BF, RESHETURRHE LRELE, BRHES
BN RERSEREL. EENETHENEE,

7 20 cm M REEHEKE, SEREYRAEK,

BWOEMIR R A KSR R, AR EED~R.
NTCN 1 STCN 4B HIRELEREFHEER, BE
EREE L EFEE T, 7630 cm LUF, 3 FrabmE

TRAE/ gom’ BB x10%cm*om®
F4p Pl
0~10cm 10~20 cm 20~30cm 30~40 cm 0~10 cm 10~20 cm 20~30 cm 30~40 cm
NTCN 1.44a 141a 142a 1.44a 46.32a 5051a 50.23a 49.35a
1999 STCN 1.42ab 1.40a 1.40a 1.47a 50.34ab 50.84a 47.93a 48.36a
CK 1.30b 145a 1.36a 1.47a 54.37b 49.14a 52.40a 48.49a
NTCN 1.37a 1.31a 1.36a 1.44a 48.25a 50.88a 49.20a 46.06a
2007 STCN 1.20b 1.36a 141a 1.44a 54.67b 49.00a 47.33a 46.06a
CK 1.27ab 1.54b 1.41a 1.45a 52.03ab 42.26b 47.33a 45.68a
HUE ST A 80 R SEIRiE THHERIPER . 10~20cm + YIERK AR BN LR Ea T —3.
B, CK &bELf+37A E W B4 F NTCN A1 STCN 4h3, 000 - o STON—Hf2
THAENMMAHBRANERK, FLBRENRELY 4o o NTON— 8
Wit K S HIER, MTTREEDER. £ 00 T TRACK MR
2.2 TMELHE w3000
% 0~30cm £2, NTCN Al STCN AbEg L EE & 20
BTG ERE 31.5%. 7 30em UF LB 3 K B 150
BYHREER . SLAELHERELRERWERTE (L 0
2 TRACK-B i #4%) » MBTEEEEEL,
0 5 10 15 20 25 30 35 40

LREREfom

B2 3HLENPAERREEZE 0~40cm DR FEA
Fig.2 Soil cone indexes of crop growth zone and traffic lane of
three treatments in 0 ~ 40 cm layer

2.3 t®ks
HEIEM, £1 mEEN, STCN I NTCN b2



124 R T2

2008 4

fEKE S It CK LB E 8.9%H 7.6% (P=0.05) .
Hed, F£0~10cm T2, FFPEEELHEABEKER
FCK AbH, HEEHEER. FELATHEHMEE
WMTARER. EESEREN, BeElEEKE
S ER TGN B, 10~50 cm +/ZFE, STCN.
NTCN 1 CK 3 ##EEKED AN 82.62, 8332 A
73.48 mm. WFEEELEYEE S T £ 5B =

(P=0.05) , H STCN AL BHER 12.4%, NTCN H
HGHAER 13.4%. 7E 50~100 cm /&, STCN. NTCN
1 CK 3 M- EEKE 7R 90.74. 92.06 Al 85.16 mm,
STCN 1 NTCN 4+ % b CK $#5 6.5%H1 8.1%.

%3 3 MAIE 0~100 cm LR HIREMSKE
Table3 Water contents of three treatments in 0~ 100 cm layer
x10%em’ « em?

T E/em STCN NTCN CK
0~10 21.07 20.86 21.81
10~20 23.33 23.13 2117
20~30 2173 2046 18.30
30~40 18.82 20.10 17.38
40~50 19.44 1893 1663
50~60 1875 17.63 1656
60~70 17.70 1873 16.99
70~80 18.55 17.82 16.73
80~90 1747 1825 17.70
90~100 19.59 1831 1718
1 m +/2% /K E/mm 196.452 194.22a 180.45b

B R R ESE R EETRREEANBRE
H, WbKEFR. BFRERT A BN HHEK,
B RFHORERER. AN, SENBHFEHTRS L
BEHNESE, NIRRT EE KEKERE. B TR
BLAX TR ESE, BEEAPEpETURELEAL
BURSL, MRS TRIOEKEES, RELDMETE.
2.4 ZNEFE

& 4 5, RARPEESIHETE (BEEDE
KHREEEEHE) , NTCN 1 STCN HK/NE=R
4> B CK #2785 9.3%H1 12.2%( P=0.05), E153E 7 10.8%.
HH, 2000, 2005 12006 4, M EiE AR EHE=EH
BEETRESEHE (P=0.05) . B EHEAFEHERE L E
EEKERTREH, BHEDHEK, RREYER
MR, NEEWEKETHE, NTCN f1 STCN &
PG BEEIR B 11.6%F0 15.3%, FHHRH 13.5%, M
TORAME B ZE 18 &7 FH L H A K :

F4 3FLFE 1999—2006 FEAPMETR
Table4 Winter wheat yields of three treatments from
1999 to 2006 t* hm’

KhEE 1999 2000 2001 2002 2003 2004 2005 2006 ¥y

NTCN 3.27a 248a 3.08a 3.68a 3.51a 4.0la 2.71a 4.43a 3.40a
STCN 345a 2.52a 3.14a 3.90b 344a 439 2.73a 4.37a 3.49a
CK 379 146b 291a 3.52a 3.64a 4.12a 191b 3.5b 3.11b

2002 M 2004 £E, STCN ABEH/PNE=BEEST
NTCN 23 (P=0,05) , EERBTERRETEEEER
BIFHFR, & THMER, WTSSEUF-BAR
$2%. {82 STCN I NTCN 2EFHERAREE,

1999 4, BEEiBAEPETREBRT AL EL
H, —HHEEETRENNFFG, BEEELET, 28
BB RRETELEEL. ANBEEEESHET
20%H7H, [E el R KBS HER, ATarE
B R THELHHE.

HTHEHIEELANETCEMNEEREER N HHEK
4r. 2003 EFEFMBEREK (£ 1), EEiEL®E STCN M
NTCN TR R KT ] CK, Bl L= Bk T1&
A CK, HRERAEE.

Fhh, SMTRHBHBR, —KPEHMEAFBE,
215 BE R 5% A4 . Bk, BEilghE EREIE
kS G 15%8 1. Bk, B EEfRy st
fERAR, it ey K80 ERA E e E BN
MWK, af L=,

3 5 ®

D) BB R BHERR K 0~20 cm A E 6.8%,
44 0~30 cm 38" E /¥ 31.5%, $£H 0~40 cm HHE
FLERE 4.6%.

2) EeE R AL TER 1m 2R
FIEKE 8.3%.

3) BEEE AP EL IR E ] 10.8%.
ERERESEDEKFNRE (13.5%) KRFIBEEEF
T 5 HE 20% - s Bk, AT SEBLE=.

4) BEEERP e, BeEkntE=g
BER, BHERAREE.

5) EEiERpHt SRR LHEFEEZRAK, WL

WD — YR, AT ELRER AL A, 38 Af BASK

DBHEX TG HBR. BMAKBIRSFREEE,
Bl 2 i B ab B R B A IRV R

T B A [ s AR PR B S L, BB
S BRSPS BHUR SR
TEASEBREW. R, FEFRSECEHLE
FINLE, BIEEBFAL. WIRHLE, MR B AR R
RLA o
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Effect of long-term controlled traffic conservation tillage on soil structure

Chen Hao, Li Hongwen™, Gao Huanwen, Wang Xiaoyan, He Jin, Li Wenying, Wang Qingjie
(Department of Agricuitural Engineering, College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: In order to resolve the soil compaction caused by tractor-implement combination, the effects of controlled
traffic conservation tillage on soil bulk density, total porosity, cone index, soil moisture and winter wheat yield were
analyzed based on the long-term controlled traffic experiment conducted by China Agricultural University. The results
show that, controlled traffic conservation tillage can decrease soil bulk density 6.8% in 0~20 c¢m layer and soil cone

index 31.5% in 0~30 cm layer, increase soil total porosity 4.6% in 0~40 cm layer and soil moisture in 1 m soil depth,
compared with conventional tillage. Even 20% of field was occupied by traffic lane, controlled traffic conservation
tillage technique also can increase winter wheat yield 10.8%. In a word, controlled traffic conservation tillage is an
effective tillage system to decrease soil compaction, improve soil construction, and increase wheat yield.

Key words: conservation tillage, compaction, soil structure, controlled traffic, yield
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