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1 MREF®%

1.1 MREHER

RBEF 2000 FEHRREKEEBRRES
GELBIHT, REATRLERETREERY
VX, EH MR 2 000 m, £ 5 KX HE & 591. 89
kJ/cm?, B HRAT % 2 476.6 h,E K #H 6.4C, =0T
iE2933.5C, = 10CHIE 2239.1C; EHEH 140
do ZELHREK 390.9 mm, FE L E 1531 mm, F
PR 2.53, (RIERMMEKR K 365 mm, BER REHN
24.3% , RHBEMBTHERL K., LEHRBKHES
T, 1HEEK, L EFRE, F#395;0 ~ 200 cm -
BEEVHH1.17 g/em’ , WERFKE7.3%, WME
K#E2.9%, ABRX L REAERRLE 1,
1.2 BRAE
1.2.1 KBi&it+ ERPESEREEBERZE
ASEEHEET4aRPEBENTREREE 4R
(10 mx 10 m), AABE MK HTELEH(TIK 4
BREXRMAELO mx 10 m) HXB INER,FFE
WHBHEFRIGHAREEENEEEL B,

ESTE BRFE ERF LS (2007D20) ; BR T4 HH T & UH BT % £ (06]K268)
EBN HRE094—), B KEEAA EEELE, TEFARTAHNRERLIT R, E-mail: gaojhmax @ sina. como
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HHBEH N EE HERXEBH (Y 20 cn) FEHARL
M, EXFMHENEY S A L4, %8 e % L&
FEXK, BB 902, 1THE 55 mm, & 37.5
kg/hm?, HE AT B - 5 1R ME s T ok % FRBE ( B KR, —
Wil ) 375 kg/he? , BRECH . Z BT &), B - ¥
HE—K AR K 300 m/hm?, BIPHHERS

Broad+ BABYBBEE THER(EEE 100%)
RS FF B S 1 H (500 g/m?) . fE W WUEK JE (2009
£10 B), B X, L4 10:00, ESBIRRAZ R
BAESHIRBO~5 cm.5~ 10 cm F1 10 ~ 30 cm K
AR, ZERBEABXER—-FE—RH. BE&R
BAERE 2,

®1 SRBRXIMEFHER

Table 1 Basic soil properties in the experiment field

HLIE 4 % Mechanical composition

+MEE AR HEy B X 2% 5
Soil depth BR(%) BR(%) BE(%) Organic matter ~ Available K Available P Total P Total N Available N
(cm) Clay Silt Sand particle (5/kg) (mg/kg) (mg/kg) (s/kg) (!/kS) (ms/k&)
0~5 20.%0 10.80 65.30 5.90 90.14 10.35 1.06 0.45 32.64
5~10 21.75 12.54 62.41 4.01 84.35 4.50 0.90 0.35 30.80
10 ~ 30 25.42 19.70 50.24 3.55 78.20 3.82 0.75 0.20 20.58

%2 RBLEHR REER, ABEEZ RZ, ML EEL, S22
Table 2 Treatments description B, —BEFNBERELRATE L g/cm3 4,
R Is: ] RS T o MEERBAKH L, AEE1.3~1.5g/cm’ ZH],
Code Treatmen Specifi i . .
: mw:ﬂ;“‘:}‘;’; M EEAL 1.8 g/on’, B3 ATA M
, s 20 cmo
S Moo i St ot o0 UMCHUR A 40T B + M T B £ 2 T

Conventional tillage

BosHE R
Bt H
Conventional tillage
with straw grinding
into soil

SH TR AH

cm after harvesting.

BEFE, W EED R TR R
BALH KER T.

Ploughing the field as T with straw
grinded and incorporated into the soil .

LERHE BHL—KUEEH
HEAE .

NT No-tillage  without

straw ng

No-tillage throughout the period of the
peri » 1O straw covering, sowing
and fertilizing simultaneously .

BEELBHAHSEA . HE
BER NT,

No-tillage throughout the period of the
experiment, covering the ground is
with straw of previous crop from Au-
gust till next March.

BB+ G
NTS  Notillage  with

straw covering

1.2.2 MXABFF% THRRFERAFRIE:;L
WRAEEA T RAENLEMNSERITEST,
BARN:p=(1-FE/HLE) x100%; T HEX
BCRATSER B LEMNE(CP0), WEFEHN
Oem; TREMFAENHERAREL BMNE;
KB AR AR ERFAEESRERE,
1.2.3 RKBKBELE BELHERA Excel 2003
X DPS Giit s ik AT 4L 5L, ’

2 GRE5H

2.1 RPMHENTIREENER
ITHEFERNIRERENESSEGE HE G
FREEHYEAERZ—. LRAEFEN, KU LHE

i, BHAHERA,£0~5em L2, NTS HRAE
BERTHELE HEAERERAEE;ES~
10emtE,TS5NTERAEE HELAHMERK
BE A0~V em IR, ISNSERFEE, HE
RERNEREE. AT NS EEEERKT
KELBAE,
%3 AEMEARXTEXRSHELREE (g/cn’)

Table 3  Soil bulk density of different tillage practices in maize field

i3

Treatments 0~5cm 5~10 cm 10 ~ 30 cm
T 1.20Aa 1.22Aa 1.24Bb
TS 1.19ABa 1.21Bb 1.22Ce
NT 1.19ABa 1.22Aa 1.25Aa
NTS 1.17Bb 1.20Cc 1.23BCe

R A ARANEFBEREREE(P<0.05), ARAIKE
FHEREFRBE(P<0.01), TH,

Note: Different lowercase letters within each row represent significant
difference at 0.05 level, while different capital letters within each row repre-

sent significant difference at 0.01 level. They are the same in the follows.

2.2 RiPHSESIRABRENR K
RABR,ELBEHLBELAREEELEN
AR, ARLEO0~5em LWL ATLE
BEAL T 54.35% ~ 55.34% Z 8], AF L @ E N
0.9% Gt W AP HMENBEERET L
HAARE AP NSABESIREE; AR
510 cm T8+ BB EBLE 53.69% ~
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54.46% 2 ) , B ALEEE R 0.77% , FH S &RA, T
ENTERASE HELABREREE ; ARLHE
10~30 cn 2 EM T ERFLBRE B 52.59% ~
53.58% 28], ARLIEE R 0.99%,TS 5 NTS R R
BE HEAHEEAERRE S, XIEHREFPHEHE
METHEEEAE , ANGRE AT LEERR
E.

x4 TEHMEFXTEXNMELNARE(%)
Table 4 Soil porosity of different tillage practices in maize field

Tmﬁf;nts 0~5cm 5~10 cm 10~ 30 cm
T 54.35BCde 53.69Df 53.03Eh
TS 54.79Bb 54.13Ce 53.58Dfg
NT 54.68Bbe 53.69Df 52.59Fi
NTS 55.34Aa 54.46BCed 53.36DEfg

2.3 RPUHMENTIREXEHRE

™~
=3
<
=]

0O 0~5cm O 5~10cm B 10~30cm

Fg

Bc
Bf

3% % 92 ¥ Soil compaction(kPa)

=
—
—
—
—
—3
—3
>
—
=
—
—
—
—
—

4b 7 Treatments

1 FARESLELIMETE
Fig.1 Soil compaction under different depth of treatments

T RSB (R ) A E SRR A LT
SEEENEYNLERS, XKRFERS, E5L
B R SRR EKERDAE X, AR MAE
URAFILAERKMNE S, B1 iR, ARBEL
BEXE, SLBETHE A—-REZLRFAE, NT
BEMTERLEREEHELENEZEX, T
NTS EJUANM B F B, 0~5 cm NTS B9 - B EE
EREERTHELE, NS H3F T.TS.NT L HE
LEEBN, EREFBEEKF. 5~10cm NT BF
BTHELH, £10~30 em NTS EERFHEL
B, T.-TS\NT.5 NTSZE 0~30 cm L2 F L%
BELEMKKHK 979. 15 kPa, 947. 84 kPa. 1 192.04
kPa.791.49 kPa, Hstal W, A XK P, HF L H A
BEEMKS~10cm T ELHELE, R MAEFE
FABERKO-30 em BN HEMTEELE,
2.4 RPUBERNLWMASANEZHEW

BHAE2 WA, T.ISINTSNISZEO0~5 em £

WAKIABES NN 76.67.75.33,67.67.89.00
mmhe HIHAWER, BTLES SABERR
BES HELBRNERYEIREEKF(P<
0.01), ZEREN .U BEETUSEREGEEL
RS FKE BMEBKIAL. MR TREE,
MBEERTRELEIKE,

100 1 Aa

)’ Bb » Cc Fl_

& o 3
=) =3 >

conductivity

Soil saturated hydraulic
[
(=3
—

IR A S K EK(mm/h)

T TS NT NTS
4t 2 Treatments

2 FARLEHLIEEHNZKE(0~Scm)
Fig.2 Soil saturated hydraulic conductivity under different treatments

2.5 RPEHESIRKBERARKHEN

BESUEL, ARMHELF8E L EK
BEARGEERABRAREWH. A—KE,RPEH
EHERRADMMBRESEEL, 0~-5em L2
P TFERATF2mm2~1 mm W EARKE
B/ NS AHEBEST T.TS 4, TS.NT.T L E[E
ERARE T 1~0.5 mm K/DHEB&,NTS &b
HEESTITAR HELHERNERYABE ;NT
0.5~0.25mm X/ MHHAREK, ELBERARE;
MFRKF0.25 mm FHEA KK, ,NTS BER T T.TS,
HEMBERERAEE, 5~10em + B, M FHR
AF2mmWARKSE NTEERHT TAE KE
HEEERHYAEE XN TF2~1 mm KAWHEAE
B NS ENT.TREZREE;HF1~0.5mm X
MRBRE NS HHEBRESG T T.TSAE X F0.5
~0.25 mm K/PMHARE NI TLHHERERBE;
BERAFO25mmMARKE NS EERTFTT,HE
HHEEZFAEE, 10~30em +Z, M FERKF
2mm WL EARERSE NTHBEERT T4HE;
HEEA/NR2~1 mm.1~0.5 mm.0.5~0.25 mm,
>0.25 mm, 5 NTS BEFTF TAH,

3 L5t

FEFIIRETHYHRER, EXWB LR
BFLBREE , A K& £ 50 By , o T B e B 3K
EESREFSEYRAELRPIROMHY, L7
RPEBEERETRXTERE LBERE T WY
AR XREE XN EE, RPESEN LRE
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Table 5 The content of water-stable aggregates of different treatments

+ =2 (cm)
Soil horizon

P

Treatments

KB YEH B4R (%) Content of water-stable aggregates

> 2mm

2 ~ lmm

1~0.5mm

0.5~0.25mm

>0.25mm

0.86b
1.22b
2.30ab
3.70a

0.39b
0.53b
0.82ab
1.48a

8.52b

8.77ab
10.00ab
13.40a

2.30a
2.38a
2.60a
3.12a

12.07b
12.90b
15.72ab
21.70a

0.84b
1.40ab
2.42a
1.58ab

0.38b
0.68ab
0.52b
1.15a

5.62b
5.78b
6.66ab
9.20a

0.68b
1.46ab
1.76a
1.47ab

7.52b

9.32ab
11.36ab
13.40a

10 - 30

0.66b
0.943b
1.40a
1.10ab

0.36b
0.46ab
0.43ab
0.67a

4.86b
6.66ab
7.20ab
8.45a

1.20b
1.29b
1.54ab
2.30a

7.08b

9.35ab
10.57ab
12.52a

ENEEHRELBERLHTRR P<0.05,

Note: Different small letters stand for significance at P < 0.05 among treatments in same column.

ERWHRAREREERKERD, Logsdon %M
M Cassel ISR, B ERE L AT
K ;Dao U MBRERMNRZ . ATRER %8
MEREETEEFEKLEO0~5cm.5~10 em 10
~30 em ERIFEFE LGB ENBHFERTE
ZRK5~10cem.10~30ecm T EHN L BEE; £t
AR EREARRPERRA LA B ZH, AT
BERARN AN KANEART KK
R, TS FRBRE B 3% T s TR RS 4T, 0o B 4
TRAEMRUAMHAE, ENISLARRBRST L
BE, AP TRELEEZ MK M, HERH
AzEE X,

LRETEYAUEFRNEEHARLEST, EXF
&K JIE SR FEE FO AR DL R R A A R it
MERBRAMDA, RELRAROS TR ES
HAEREE L BOKN /L, BMEEAL LF
MK EVRLIR, HEXRELEPHRABER
EHYBATHEAKFIURSKESNITERHE,
AHFREV: NS BT EERKO~-SemBEL
WAL E; TSI NTS b BT E - B 5~ 10 em, 10
~30cm L EHWEHILEE, XERERATHEY
RN EAMEZRHELRNERAE. HB
HEAE NTAEN 10~30 cm + B L AR E
MBEERE, XTREHTELHERZAIER
A RORERMBERE

TRREELIN LERNBREINERES
B—, EE5TEHENMEBOAEE R, BF

REHNSAHATEERREE L ENELE, K
ERBEXNREO~ScmEEEX W, NTLABEE
BT Sem UTHEEELE, X5 NTLAEMN 10
~30 em T BN BRI E B EREKA X,

TEAKIABRERRELERBURARTE
ERNYESEZ—, T ENPRBE-K, LENE
BT, TERBEERHEIEAIABRESN
BRABENTHYEFESHRZ - LRI BM LS
PMHERFENEERRZ—, T EBRBHET .
RERRSBL, T EREIBEFEMANBE L, AWK
ER . STABEE, TSH0~5ecmEELEKIA
BEXLBEELR NSLAHO~5ScmEXELHERK
REEMR,MNTLBNEEBH. XFEHXF
HLHERERE, FEREIAEWRP B EREE
W B+ EN K, WU R, N B ERE
BKTEELTHEKDIAL, NTS EEBRFNBEH
B.ADTHMRRR, VLB ERLHKS,
HIEYMERTE, B kHBERESER, —FHE
ERKIETERERSKIOABRER, WH T LEK
FEREEMTHRUE L EHENLERRERES
FHNE B LBERERERZNAKSG AR THY
BEMA, X5 HE DHE SRHFRLE
E e

Rt ¥ €-1cd%ib 3r 3-8 -4 400 Jauk: SRS T e
RLFESTEES, T i 7K Bo o B 3% 4k 9 A AR 3 458 L 3
O+ EEHMTAAETENELRLEE
XV, A E R BR RS, LA AR
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The effects of different conservation tillage on soil physical structures of
dry farmland in the Loess Plateau

GAO Jian-hua, ZHANG Cheng-zhong
( School of Envir tal and Municipal Engineering, Xi’ an University of Architecture and Technology , Xi' an 710055, China)

Abstract: In order to investigate the effects of different tillage practices (T: conventional tillage, TS: conventional
tillage with straw incorporated, NT: no-tiltage without straw covering, NTS: no-tillage with straw covering) on soil physi-
cal and chemical properties in plough layer, an experiment was conducted at com plots with conservational tillage for four
years in arid and semiarid areas of the Loess Plateau. The results showed that, NTS treatment may significantly reduce
the soil bulk density of 0 ~ 5 ¢m layer, TS and NTS treatments may significantly reduce the soil bulk density of 5 ~ 10 cm
and 10 ~ 30 cm layer; NTS can significantly increase the soil porosity of 0 ~ 5 cm layer, TS and NTS may significantly
improve the soil porosity of 5 ~ 10 cm and 10 ~ 30 cm layers; NTS treatment may significantly reduce the level of soil
compaction of each layer, and other treatments have no significant effects on the top 0 ~ 5 c¢m layer, while NT treatment
significantly increases the soil compaction below 5 cm; NTS increases the soil hydraulic conductivity of 0 ~ 5 cm layer,
while the NT treatment significantly reduces it; the content of large water-stable aggregates is listed as NTS > NT > TS >
T. Based on our research, so NT treatment has no remarkable effect on the improvement of soil physical structures, while
NTS treatment has the best performance.

Keywords: conservation tillage; loess plateau; no tillage; residue coverage



