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Table 1 Description of different treatments
RE Code AL P Treatment BAER M Description of treatments
HREWEE, AR SBRTTEBNB 0~20 co ML , B _ERRINME LN
ASRT bz ERATI®R#M,
All straw-returning tillage All the previous com straws were returned to field and deep plowed into top 20 cm soil layer by tractor.
Harrowing and seeding in the next spring.
aHEE KERRE LB FEENRERARE B _EEXATLBER,
NTSM No-till with straw mulchi All previous comn straws were put down and mulched in the field. Direct seeding and fertilizer applica-
o-utw i tion were performed by hand in the next spring.
KERKE BB HTHEREERBRE, B 8 XNURRER (S om) B AR
SRT e .
Shallow rotary treatment All previous corn straws were put down and mulched in the field. The straws were rotary ploughed into
5 cm-layer in next spring.
KERES HEBRTREH ABELANHRGIRER . BRI 20 m &S B FERXHN
cr Y MR EAERALHITER,
Conventional tillage All previous com straws were removed out for fodder. The soil was ploughed by tractor at the 20 cm

depth. Seeding and fertilizer application were performed by hand in the next spring.

1.3.2 2RFFMNE RAFRINEME MERE
444 0~10 em 10 ~ 20 cm<20 ~ 40 cm 40 ~ 60 cm, &
MR IKREH., XUE 4B 1R,EFHE
2WOERH W FFESD) SR HIRE 1 K,

1.3.3 £ B2t REEHABEITH
e, A& EAREEY 15.5 om®, RN E R
T BB B HTE 2 om,iC 76T 6] 6 Kb 30 £, 83 10
S8 8NME3IKERE, BHUE 1 K BRHRES
AME | K, EZEYRRK.

1.3.4 B &KEMEZ RAGEAREE, AR
B 200 cm(0 ~ 100 cm H % 10 em BAE 1 K, 100 ~ 200
mAF20em ME 1K), HETENELMEK
B SNMKIRER., AEYEFHEAS 1540
EFIR

1.3.5 tREEMNE SFMEINSERBTRY
HEHBEHEL, BKH0~5 cm5~10 em, 10 ~ 20
cm.\20 ~ 40 cm 40 ~ 60 cm, HE B XM E, KB
BERI1JUT IR, BANBR3IINELIR,TA
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Fig.1 The soil compaction in different tillage treatments
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Table 2 The soil bulk density in different tillage treatments

LM BE (cm) ¥R Pre-tillage 4B BN Growing period Wk B Harvest
Depth ASRT  NTSM SRT cT ASRT  NTSM SRT CT ASRT  NTSM SRT CT
0~10 1.22a  1.33a  1.23a  1.19a 1.13b 1.33a 1.17b  1.13b  1.13ab 1.24a 1.18ab 1.07b
10~20 1.14a  1.27a 1.122 1.23a  1.29a 1.32a 1.32a 1.26a 1.18bc 1.25ab 1.15¢c 1.32a
20~40 1.16a 1.24a 1.18a  1.30a 1.39sb 1.43a 1.35b 1.32b  1.28a 1.25a 1.29a 1.29a
40 ~ 60 1.30a 1.36a 1.34a  1.31a  1.28b 1.28b 1.35a 1.32ab 1.36a  1.30a 1.32a 1.27a
-39 Average 1.21 1.30 1.2 1.26 1.27 1.34 1.30 1.26 1.24 1.26 1.23 1.24

¥ AT LHRRANEEERAA-BRARALAE SR KF LM B EER(1SD), FH.
Note: Different letters in the same row mean significant difference at 5% level of probability (LSD), and they are the same as the following.

2.3 FRMEEEX LRASEZHEN

TIRABEREHR I RABREBRAEER

TRYEHASHEZ— KRBT RELE FE
HERR K. £3ASHHARBERET LHK
SANBEBEE, T LE WL, B 4 FEHER G LR
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B OMEAEEEB LERENG, K
mMTEMABER, BEANEELRELENAE

RO, BEHMHERERERELRARRT BER
TRELERR, L REKEEHTR,
EREWNEPHEREKPEH(7.8.9 AH),
ITRABHEZNRBERE B LWOEK,HT
SFEPHIERNEREAE AREXREFTHAL
WMABBEEMNRATIXRB, EXEFHN4FL
HEERZHBR/D, B EEHEET LRABEER
BEE 0.0087 m/s, SEMBERERAREE, &
SVl I, 7E R AT K A SRRt , e SR T
MEBMABERMEEEAND,
EARBEPNEFEREELIOKIABESRE
4 0.0043 mm/s, BER T ¥ ABE, I L BH
HEHNERPENROTROFRERET LN
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Table 3 Effects of different tillage treatments on soil infiltration rate
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Fig.2 The soil moisture in different tillage treatments
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Fig.3 The soil temperature in different tillage treatments
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Effects of different tillage managements on soil physical properties in dryland

LIU Shuang, HE Wen-qing, YAN Chang-rong, LIU Qin
( Institute of Envir ¢ and Sustainable Devel: t in Agriculture CAAS ,

{ 4

Key Laboratory of Dryland Farming and Water-saving Agriculture MOA , Beijing 100081, China)

Abstract: In this study, the effects of conventional tillage and three conservation tillage managements on soil com-
paction, soil bulk density and the soil infiltration rate were investigated in different growth stages of maize in Shouyang
Dryland Farming Experimental Station. The treatments included all-straw-returning tillage (ASRT), no-till with straw
mulching (NTSM), shallow rotary treatment (SRT) and conventional tillage (CT). The results show that the all-straw-
returning tillage treatment results in a significant reduction in soil infiltration rate, and it has no significant effect on other
soil physical properties compared with the conventional tillage. The treatment of no-till with straw mulching has a great
impact on soil physical properties, which can lead to an increase in soil compaction and soil bulk density in the layer of
0 ~ 10 cm, a reduction in soil infiltration rate before sowing of maize, and a 2°C decrease in soil temperature compared
with the conventional tillage. The shallow rotary treatment has a greater improvement in the soil compaction in the top
layer and soil infiltration rate than the all-straw-retumning tillage and no-till with straw mulching treatments and it can im-
prove the soil water content by 10% compared to the conventional tillage. Also the shallow rotary treatment increases the
soil bulk density in the layer of 40 ~ 60 cm.

Keywords: soil physical properties; tillage treatment; dryland



