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Effect of Different Tillage Systems on Infiltration of Black Farmland

YU Tong-yan"?, ZHANG Xing-yi', ZHANG Shao-liang"?, CHEN Xue-wen'
(1. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Harbin,
Heilongjiang 150081, China; 2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: This study determined infiltration into soils on black farmland under different tillage systems by

long-term experiment. The moldboard plough and rotary tillage being representative of conventional tillage

systems induced a lowest bulk density in ridge. Surface stable infiltration rates under moldboard plough and

rotary tillage were 9. 20 and 7. 31 mm/min, respectively, which were higher than the others. Although no-

tillage induced a higher bulk density in ridge and furrow, it had a relatively high stable infiltration rate. Re-

duced tillage could significantly increase stable infiltration rate in furrow because it loosed the furrow in sum-

mer. These indicate that no-tillage and reduced tillage are effective tillage systems of soil and water conserva-

tion.

Keywords: black soil; tillage systems; bulk density; stable infiltration rate
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1.2 HARigit

FRBAKBEMAR 5T 2003410 H, &
RS AR, KES AR 445, Kaf
EXRHAE,2006 FEREKE. DR 40.0 mX8. 4
m, (1) FE#E. ERBRERLUEBBEE; (2)
BEBHE. BEERER WKUGEERL; Q) 28
BrE, BB, RHTEMSE, BUERF R RE
B4 HABHE. ERESZWHN,KBRIKE
WREZE XKEFZRL BREHE (O EMBRHE.
bR RZ, RE RS RAF .
1.3 MNERBRF*
1.3.1 5% MW, 2006 EEXMBEMEWH O
~5cm, 10~15 cem WBFEH#GTTHE.
1.3.2 #ARABRE FANFEKLE. FHN
BRIMESBIH 20 £ 40 cm, 2006 4E 8 AMIE R G
MEWEBLRYABER, ZK 70 cm, ZWE 20
em, FREAZERL FRREEESS 20 cm, L

ZENFL, REXK MEZEABEE RN E
WHNZE LR SZWHRATFE, BERKT 40
em, UERZBWAPLEZEDN MELZNBER
R, EAkpBEEREEH BRI, 85 min HE
B 1mnidZABKE,S min FAHER 5 min id#
ABKE. TRAKBES T REZBEMA.

1.3.3 rgpgama pAX:AARE=Q-%
H/HE)X100%HAEBR . XREEA SAS 4.

2 ZRE5HH

2.1 BHERENEIRERNOER

(D B2 MEN0—5 cm,10—15 cm
L, BEREAERS. RETRHRN L RHETR
;L BMEMRES 0—5 cem &b, BEME.KTHE
3Fh b, R TR —FEKX EFBAERIFEZER
BB DB EW 0—5 cm &b, FRERE, RAT—
ERENEHHETTHERIB(ERD,

£1 FEAHEHRETLINER g/cm’
P — wRH FEH #¥EH BRH e 3% 39
(GH1H) (6 A 21 H) (7R 25 B) (8 H 15 H) (10 A 8 A)
e 0.99+0. 11 1.0310.05 1.0140. 07 1.03%0.01 0.9910. 06
S 1.0340.05 1.04+0.08 1.00+0. 03 1.0740.07 0.9530. 02
24 %8 1.1640. 09 1.09+0. 03 1.024+0.08 1.06+0. 07 1.0040. 09
He 1.0340. 08 1. 0440, 05 1.04£0.03 1.0640. 10 0.880. 03
WEtR 1.00%£0. 10 1.06+0.08 1.0310. 01 1.04%0.02 0.9410.09
o 8 1.0210. 08 1.18+0. 09 1.134+0.03 1.25+0.03 1.16+0. 10
8 0.9840. 04 1.1240. 06 1.1140. 02 1.2340.02 1.181+0. 04
29 S8 1.1440.15 1.2740.05 1.16£0.05 1.2840.03 1.174+0.06
Ha 1.09+0. 16 1.0840. 08 1.144£0.02 1. 2810, 06 1.1340.07
B 1.01£0. 02 1.16+0. 04 1.2140.09 1.26+0, 04 1.1240.03
N3 ] 1.1240.04 1.1840.04 1.08+0. 08 1.1510.03 1.1440.03
P 1.1340.10 1.21+0.08 1.15£0.05 1.2140,02 1.12+0.09
26 X3 1.1810.06 1.2740.03 1.2010.06 1.16+0. 04 1.13+0.05
He 1.1640. 05 1.19£0.05 1.11+0. 09 1.141£0.15 1.0540.09
BE#R 1.1140.12 1.18+0. 10 1.1040.03 1.1540. 04 1.0240.12
e S X ] 1.2140.05 1.20%0. 17 1.16+0. 10 1. 2640, 06 1.214+0.02
> 1.1940.17 1.224+0. 12 1.1440. 07 1.2740.02 1.2240. 14
F 30 5Bk 1. 30£0. 06 1.38+0.04 1.2540.11 1.2940.08 1.2340.06
a4 1.2010. 07 1.2340.03 1.20+0. 04 1.32+0.03 1.2240. 01
J SL/N 1.1740. 07 1.23%£0.01 1.2310.09 1.3240.05 1.18+0. 01
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(2) FEEMHEHEEMEN 0—5 cm,10—15 cm
o, T REENEH KEABEZEMEE/N, XX
BB E B R E K, - B8 L B A 0 £ R A B e &
B R, LW IR 3.

3) BHEPEHANAEGEEG 05 cm L FEM
EAKEBETHE=ZMLAE; 2828 10—15 cm #
2% 0—5 cm,10—15 cm AR EHBE KR, P HE
W0—5cm,10—15cm &b, AEREN.XRHTFT7AH
MBI T T HHEWERLE.

(O FRYOH EHNHASEE 05 cmE
EHE BTHEHMALE; &#2ZE 10—15 cm &
RERTEFEMOH. XRAMEE L EH AR EL,
THOAEEMBR, a8 FRERERE
BELBMEX ERMLEERE NMHEEDRAR
BHAELBRRE. EEHBREZE L RAFHMNE
‘KA E ],

(5) YR8 B A /S 0—5 om, 10—
IS emAEME S TFTREFHALOH, ZHE 5S4
NHEAEMERN EREERERNER, KEEF
GG BHE MR SHE R A EHED

(6) T RAEHEFHN TR NEFZ
WA, ZEMEW0—5cm,10—15 cm AW EFE,S
MEEHEARMEE. EANE. LREEERE
W ELENLRABYRMK. XBHTREKHEMT
TREKE, THMEERK BEFERK. #FAKX
SEOR L ERE KN, TR A KR TR, H LM
AFRBELRES, FLEHEAEXEHMMBEE, X
SREPAERATROAE . FERATHEYRA
HEEKTH.

BAME, L RAERAEZKEHEMNE
POWSIEZEWAEYRAEKNEWE, X546
X PN 0—5 cm F1 10—15 em (W LM AEHTTH
ENW.ERERN XL REREREN FLEFY
RAFBEHLER. ZRATARRERKE , —1&
TR AEXRASEEERT., XFEWEELS3 a
HBEALE, Rt R DB K BB EDIRBUE R BT £
RAH K.

2.2 FEMEHRBN IRNBEANSERENER

ABRIEKSHFATEEH L BAKHLRE. €
RREK EK. L HOKFI T KHEEN—1E
ERYY, REABR L HRAUHENEESE
Y. M1RE2 2R 8 R 25 HARAEES
MENMEHABHEE,

R1IXALHESREABERRR.H 9. 20
mm/min, X 5K BHEH B RER BT, BB,

8 OHRMATHREAB ERKKER, 55N
7. 31 mm/min, 4. 75 mm/min, 2. 29 mm/min I
0.07 mm/min, FEMERMABEEEK. BB T
FEBN L BEEETRREONS, X L WH AL IR
BEEWMBA B L HAFLRERALE 3.

SHHABERER, SEOBFERERX, —
HEHFHIBREE RO BERRIEEET S HRS
BB AR, L WEBHEREK: S —FEE
FARBEAES R LENYHIREYREETY X
WEYEHGELERTELR , A, BHA
FREREERAB, XL KM ERALRE—EHBE
EAMET st R TR B SFLBRT . H %8
RARSBEOBT IRETHROEARE, B3 T
WmABRIIS., CHRHEF i TR B
MBS TXEE RS, B RABBRNYEEA
BEE,

60

W A W
(= — B 1

A EF/(mm * min™")
]
8

0 20 40 60 80 100
B fAl/min

Bl ZEUROASER

A\ 33 3 ¥/(mm * min")

20 40 60 80 100 120 140
M fl/min

M2 ZRWRONSEE

F2RBELBERNBEABEREH, . 84
mm/min, B2 F 7 A¥#T T EHHZBWBHENR, Em
TEAREME D, AN EHERNNREAS
B A% 1. 73 mm/min 1 1. 20 mm/min, HKF
LH. AR ZAREARERRENFERSZET
EABEBEERMEEME. A8 MERHZEER
FABEERN 0.0l mm/min, EZEFHE 3 ME
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3-8 A T A BE S B T L R R AL AR B
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FEBRKEZEOHMNZENFERMK B ZEME
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0—5 cm A EBE A MK

TR ABHERR, B TE THRILNERS
W26t BBEABELRK BRI KRIFER,
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