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B (Jb4 41°33' ~42°14"), BTEHTEXTRER
WX . ZXZERAME, WHEBEESHE. Bt
R AEG K, BERATL. AR
Rl FmFRARCE AT ESHERRXH#IT, LR
HYEL, 0~20cm LEEHFNE 17.0 gkg, &N
1.14 g/kg, Wf#E N 102 mg/kg, HH P 14.4 mg/kg,
M K 216 mg/kg, pH7.8.

R 3 FrEATR (LUE SLBIBE b2 5 X
B, MXEB 600m’, 3 WEH, FEHLXAHZ,
RS EIHY 0.54 hm®. KALEIEI T ARAERHRAT:
OB #E: TKURr, FEHLTE 20 cm &3 L BEF,
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FRWRE, FA#XAEH, JHEEEEARERE.
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K eAHEMYLIEM; OXRENEFBHTHEZE.
2003 4 4 A 26 H#EEM, HA&RFA“FIE 6387, &
Ab3E IR HERERE — 4% 375 kg/hm®, T AW O X34
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BB UIOEIT A LRE.
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1.2 MEMBRAZE

1.2.1 23Ky HFAREHESERARGEE (0 ~
20. 20 ~40 140 ~ 60 cm) +E %, FRAMKTH
MEakE, BNMPXENALERS &, K3 KE
BYHME, ERHELELETENKSSEE. B
A &R ET 10 K. M RHEESE N UE
1Ko

1.2.2 TAE FAHABEHRBTNEARSRR
BE (0. 5. 10, 15f120 cm) TEEE, WERHY
HIEFAET 15 REIBER, BEDMANER 1 K, BiKiE
SRR 3R, WFRERX 2:00. 8:00. 14:00 F1 20:00
RIERE, RILFPYEENZREBEUNESER.
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JKEH CK #1149 69 g/kg, B FE AL EIGINL 16 glke:
HEnt, FEITESAE S /KR 28 gkg, WHL
HEN 6 g/kg (B 1). 20 ~40cm 2N, #HRET
FEEEAEEKEL CK¥N45 gk £4H, BH
KEEIEN 17 g/kg: HEE, BB R CK 1Y
027 gikg, BBFALFEIEM 7 g/kg. 40 ~ 60 cm IR
BELigd, S48 TKSRAMBEESR ESEH
M+ E—F, 4Bz RMKSSEEERLD>, H
IR R AT R AL &K B L CK 3N 18 g/kg,
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Fig. 1 Variation of soil moisture in the 0~20cm soil layer
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E7&k, WM TEYRNEBE, RIEEHFEK
HERFEK, FRTER=BAKSFARENR
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Table 1 Distribution of rainfall at Kalagin County in Jan. ~ Oct., 2003
At 1 2 3 4 s 6 7 8 9 10 8
fEKE (mm) 1.9 0.0 31.6 5.0 577 134.6 160.4 15.0 69.9 403 516.40

H: FORRIE TR B8R,

EEKGERWE (R2) AUEN, HELE
FREFTE S K IR KE I CK HREM. 0

~20cm 12, BHHELEL CK & /K8 8.9 gke,
20 ~ 40 cm 3810 14.7 g/kg, 40 ~ 60cm 10 7.7 g/kg;

x2 FRMEARFRLELELINTHRKBILE

Table 2 Comparison between different tillage patterns in average soil moisture content thoughout the year

BHER R 0~20cm 12 20~40cm 12 40 ~60cm +2
BKE 5 CK b HKE 5 CK tg HKE 5 CK th#&
(gkg) (+ g/'kg) (g/kg) (+ g/kg) (gkg) (£ g/kg)
WP (CK) 194.9 - 198.3 - 200.1 -
H#E 203.8 8.9 213.0 14.7 207.8 7.7
Eta: ko 212.8 17.9 2269 286 209.7 96
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FEF B S LA RGN 17.9 g/kg. 28.6 g/kg Fi
9.6 ghkgo Bk, RIHEFHERTLUEBATKTAHIHE.

HRPHSHETTURB LIRS KE, ERREM
BB (CK) HRERE, LRILMERD, IFF
KT, BRHPHIEZE AT ERERER,
MR, TEERBRFEART MR, RS
B THIRER S, BHREBEHBHENERLD, R
BFEL, BERBRE, AHREMBLUNE, &
BT LR, KILBRE D, FRAKFLBREEE .
PAEEHEERA R FHEMABE KR, BEAE
K, MTERPEBHER THRAKHEEY, L®E
KEFT CK.
2.2 AEHMEARE TIHEEMEIE

GRERY, BB ESAOEMREEHE
RIE ((XF9.5C), HMHELES CKZHEEHEE
7 BHEHMESENTR, WREFZESAR,
KBV ORART, CK B LA HEAER 27°C,
RHBERGER 74C.

ScmEELEREMTFHERXMXELE,
WEMEEEEEWEYRFHEAK. BE 27
UEH, 5 CK #tt, #Hr, BELELIREE
PR 09°C, BITEGHEMRELA 8C: KR, W
HAETIREFL CK K 1.2°C, BIFEEL CK &
4.1°C; KB\ OHRE, 5cm +EREARLL CK B
H, BITESAEEE. KWOBLE, 3 fad
BAAMALEZ RBESBTF-B, EFFK (B
2). FXELBTHAEHRA.
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Fig. 2 Variation of soil temperature at 5 cm in depth

10 cm T EREEEMNN, BWHELEE CK K
07°C, BHESLAIFEH CK %64 °C; HEH, B

HEAFEFT BB CK 451K 0.5 CHI 4.6 C; K
WU\ D H CK LR B e 3.7 Co

15 cm R E L, BN BE LS CK EAAM
[, HHBESGEL CK{K4.9°C; Wi, BEL
HH CKIL0.7°C, BIrERLHEE CK K 3.5C:
KB\ O RERT, WELES CK EAMRAE, TR
EALHEE CK 1K 1.3°C,

20cm R T2, BB ELEN CK{K0.3
C, B EZRLEN CKK4.6°C; HEr, HHEL
HECKHZEOSC, HEZRLHEE CK#3.7C;
KB\ COH, SELEEL CK 1% 0.3 C, FEFFEEL
HEL CKK13°C,

MU LT LB Y, S4B LRBEERFE
BAERBINOHICART, BB TR AR5
SR, XMARMENBRED, MEENSEHER
RBFRAEE R, FRMRESRPEES
SFRAAMEEN CK. KMINOHLLE, ZEXK
HAAKE N, RO R TR A PRE M EE
B, TIWEZHARET R, Fib b+
BEBT 3. i, BELEME, S4B
BEHRAT &S, BERERED, REPRFP
HHHEFEEEWEYEFTNRELWAR, &
R B RS B BIA B8, ZwafhFRFMGEE
K, PHTRANME, SEMEKER—EZ,
B, HEREAERNIET R BT M
BEREEREICTY, Bk, BMHLUS, BEE
SEAE, FAELHREFERE BT, HP CK
MAEIRERK, BERER, FEFFHE (HE
MECK HERR). M TEEHEY, BECTE
EMAEKEIRBIEE, SAEMTIBEERNET
—3, EAEEHEMYE, BREERRH.

ZHIAFAAMBREREZ Y, HEZ
HTERRESYE LD T AMRES, BT
HRROE, WO THRERT P, KRR TIHRE
KEHEM, MRTHRER R TEE: BE=FHEKH
HABK, FHLEREAHFAMAE, BB SE
BRIE™, BHEEMTANNRELTEK, K. B
BRMEEN, MFEHEEREER, —HIEK
T, FTEREVMRARTR, HIBAE LK
BRAARTFRARL, £20HEMER. Hik,
TR HEBHER G T KR T HEE KK
EMENGE & T HEEESE —PHREARGE TR
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3 it (7] Xz, S, BER, Bel RHEK. SEh.

ERRRTRPTHX, RIPHEBHET K
TIBEKEHLL CKEHEM, HP0~20ecm &,
B L CK /K E N 8.9 g/kg, 20 ~ 40 cm 1
B 14.7 g/kg, 40 ~ 60 cm 30/0 7.7 ghkg: FEFTE=AL
BN IA 17.9. 28.6 71 9.6 ghkg. NEMEK
ZRDMEUKRE, HNERMABTES > BE>
CK. FRKXBIU\ ORI LURT & L BRI HETT it
BEIMET CK. HF, 20cm $HERZ AZEB M H
HEAE BB CK K 0.5 C, FHFirERAER CK &
6.6°C; HHHRT, HALE TIJERFLL CK K 0.8°C,
BB EAEIE 43 C. KMWOMLE, &4
B IR R R T — 3.

g ER, FRIPHERHES REARFEE LR
PR RTIRER, BRELESKE. LEREEF
&, B, ESKERREANFEDEK,
FIAE EIAMER N fe (RIEE EH K. (RIPHEBHE
AUREAKSRAE, pOERE, LI EEK
MEM. FEilt, BNELTRBIER RRERYH
PHEEZ BERFMEXEYREm, 2E &5,
FIFHE R, AR RBRIEOEE, ATRAHARE
BHRIUEHSREFUEEXEZEL N AME
5, WETRERE, MTHED. B4, SRR
KFBH LG, EEREHTER.
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Effect of Conservation Tillage on Soil Moisture
and Temperature in the Farming-Pasture Zone

CHAGN Xu-hong', ZHAO Guang-cai’, MENG Xiang-yun?,
YANG Li-zhen', PIFu-zhong®, BI Yu-giang®’, LIU Xiu-quan®
(1 Institute of Crop Science, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2 Shenyang Agricultural University,
Shenyang 110161, China; 3 Agricultural Bureau of Kalagin County, Chifeng, Inner Mongolia 024000, China)

Abstract: An experiment was carried out to compare conservation tillage with the traditional one in soil
moisture and temperature. The results of the experiment showed that the former was higher than the latter in soil
moisture content. In terms of soil moisture content throughout the whole growth season, the three treatments in the
experiment were in the order of Treatment I (mulching the field with crop stalks) > Treatment II (leaving stubbles in the
field) > CK (conventional tillage). In the O ~ 40 cm soil layer, soil moisture increased gradually with the soil depth. In
Treatment II it increased by 11.8 g/kg while in Treatment I it did by 23.2 g/kg. In terms of soil temperature in various
soil layers at the booting stage, the three treatments were in a reverse order, i.e. CK > Treatment II > Treatment I,
Within the 20 cm plowing layer, in the seeding period Treatment II was 0.5°C lower in temperature than CK and
Treatment I was 6.6°C lower, while in the period of emergence, Treatment II was 0.8°C lower and Treatment I was
4.3°C lower. However, at the booting storage, the three treatments tended to come close in soil temperature. The higher
moisture content in the conservation tillage was beneficial to crop growth, but the lower soil temperature in early spring
could bring about negative effect on emergence of seedlings, and hence crop growth. Though there was some
compensative effect between them, further study should be done in order to overcome the disadvantage of lower ground
temperature in early spring.

Key words: Farming-pasture zone, Conservation tillage, Soil water content, Soil temperature



