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1.1 BRRZRETRHHERA
ZREARPEMETEEHFRIGBX, ZHHFEEREX
NEVT BB ZESERERN 150~180 mm, &
EZ0 150 mm, FEXKTFETELN 600 mm, KAE
ZHPEN: FEERKERBITLBMNEREN: BEE
HBHENNEEHI—NKE, EHENREZEZER
fE45 900 mm, ZEEHEHELN 1100 mm, ZEEEH
K150 mm. FHAR: BF—FZE LHEHETEX, 17
BE 4 700 mm, FA4STPEZE EXKITEEA 50 mm, 3B 44
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Fig.1 Planting patterns of maize conservation tillage for ridge tillage
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Fig.2 2BML-2 type maize no-till planter for ridge tillage

1.2 RBRSHEES .
R AT TEFREXKBEAKMANHET, T
2007 &£ 1 H—2009 £ 12 . TEAMAH\/ L, 2K
BERTRFSRYAMESE, EFHKEN85C, F
FEHHKE 685 mm A£F, FHHEAY, 5—-8 Ad4
SEREKE 50%LL E, THEH 147~164 4. REXEDE
AL BMETKEE 301, §FE 4 ATWHEMN, 10A
LAk
1.3 RRESE
R E 2 MEHE, SHRLE | L2, BE
3. AE 1 ARKZRETRIHHERX (DRNT): &
Z EHHTREAT RH BN, TATITIES 700 mm,
AATATHEE X 500 mm, MERFHHEREL 200 mm, BFF
B AE 2 H/NEIT R FERL (SRNT), 178
H7 600 mm, HiRFHH&AE 200 mm, BHER.
2 MRkFE
2.1 TMENRESEHREKE
BEATHHEMEE, HHKT] (FS om, B
5 cm) 4FHIEL 0~10 cm F1 10~20 cm 14, RS
105~10CE&GTHRTEERE, e BERAEN
TEREEKE, HPBMHEER 15 d ARKLEAS,
BEARX (D) HEIRRETKE.
6,=p,0, D
:_CQ‘:P gv—‘?kﬁﬁ'lkﬁa %:; Pb iﬂ%%ﬂ)ﬁi
gem®’; 0,—LEAESKE, %.
2.2 HEHER
A KA LI-600 MR LI E .
HHETYRE: SREMEERNE TS, BTH
FHP105CHEF 2h, RE 0CHTEERE.
BTYRE: BREUEEKERMBRER, LHEH

JERH 50 cmX 50 cmX 60 cm, ¥E¥EE TH#EH 105C
AE2h, NWCHTEIEREBIAEERRTYRE.
2.3 &

BR 2”7 FRRMILER 5 NS, B8NS EIE
FIEXIT L6 m WEAKEKRESHME, EF3 WK, #
ITEM.

2.4 KSFRAWE
KAFBABERR (2) HE
WUE=Y/ET 2
AF: WUE—KSFIFME, kg/(mm-hm?); Y—25F
P&, kghm’; ET—EYAKREBRE, o'hn’.
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3.1 AZEETRHMENLIRATRENE W

F 1 24 2007 SEF 2009 4 FKBERSG BB B A
0~10 cm 1 10~20 cm 2 M EH L EEBRERER .
2007 SERBHIH (4 A), 0~10cm 1 10~20cm T EH
B EER L RATRERE =R, TULZK.3a /5,
FO0~10cm B, HHLEEANLZRRRAEIBT
EF, SREINT 0.76%H 1.52%. £ 10~20cm /&,
BATEW A L RERREEHEKR, 52007 FHELE
MT 4.23%. BRTESHLEAFTES 141 gom® &
H 1.40 glem®, 4L o] LLZRE,

1 FELEER TREREN LIRS R

Table 1 Comparison of soil bulk density in the different layers

with different treatments
3

g-cm’

TEHE/ cm Ab3E 2007 2009
SRNT 131° 1.32*

0~10
DRNT 1.32° 134
SRNT 1.42* 148°

10~20
DRNT 1.41° 1.40°

i REF—SINE LA 7P RRARANLEZ AR ENE
] (P=0.05); SRNT—/MEIT RBiFHIE: DRNT—KZRET Rt
HEATH.

3.2 RZERTHRHHENTIRENSKEHTWE

B 3 hEEKRBMEN 0~20 cm TERNFH
ARG KR, NEBEERE, RRLEKEER
SAKEHERHEFFRENES, XFERHTHEEX
MG, SYHHNEREENT LENKSSE, MEF
EREKFEH, HKPBREWK, FHLBEEKET
5

HH. 2007, 2008 F1 2009 EFKBEAMEF L4
BEKBETUER, TXREFWRH (8 A THLED,
KERETRHAHENTBAERSKERT MEHITE
W8, HPRKBHUERBAIEE, SZEHTEM
W, KEEETEHEHLESHNEERRTT 10.56%
(2007), 9.39% (2008) M 11.03% (2009) K+ 35K
£ (P=0.05). TKHIABRBISE, XTHLESHRE TR,
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Fig.3 Mean soil volumetric water content to the depth of 20 cm every other 15 days after seeding from 2007 to 2009

3.3 RZEETEHMETHERENNER

M EAREE BAN AT LR B A KR A, BRIFE
EMHENTYRERREENABSHY, % 2007.
2008 F 2009 FEAKZ RBEKY G HIH, 6 M. &
. KWIO\CIHA, s, et 2 8L R AR
53 B XS Fb A AR N - TR AR MO AT TR, A 4
TLLEH, EEMNEREKE, HEBAREEREH G

ot EARTEE
w
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—4&@— DRNT

PR AR AL RS S . AR FOKTT AL A0 fa - T AR 1 ok 2
BAHE, HRTHAT, BTAERET R AEERK
T, EEEEHT AR, BEEES, B
L, BEHHM AR S THITEAIERX. BEE
FREHRKE, RERFTRBFHABARI LSRN
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Fig.4 Effects of different treatments on leaf area index

3.4 RZERETRHMEERITRHEM
ekt LA SRANABAREREKRET
BTSSR — AN EEIRR . EXBRATHEERERE
Hetktr, MEFRREAMR 6. B K EBEERB
A, BRTFERRAEKY. WF 2 PR, EEX
BAH, RERRTEBEATH IR TYRREYH

FANEEATEERR, 7£ 2007. 2008 F0 2009 4, K&HE
EITRMESMB LB FORESFIEET 14.29%.
12.70%% 13.50%, W FYWREFHNIRET 19.16%-
35.24%%0 37.02%, FERE®ER (P=0.05). EAAH,
BETRHEAT ERNTURRENATTHITEE
R, HP B THREMMT 2.55%. 8.04%F
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2010 £

3.11%, BWFYHREEHNNT 9.39%. 5.18%F 13.97%. £
FEgR Ay A RA, B, FRMAE
NHTRAHNNERERN, AEEETAHEREED
FEEFRMRAEGRFREERNEF=H.

2 FRELEHER THTYRER

Table 2 Comparison of dry matter accumulation under different

treatments g
#HH P

FHOAR  apwbm weR BRI BER
FURE  TRR  TORR  TURE
2007 SRNT  27.3£233 5.22£1.09 498.5+20.89  66.32+8.22
DRNT  31.2+145 6.22+2.10 511.20+23.88  72.55+9.27
2008 SRNT  21.57¢1.92  4.37+0.95 443.66+14.62 51.17+7.61
DRNT  24.31x2.71 5.91+1.81 479.35+22.47 53.82+9.67
2009 SRNT  31.33£2.14  5.97+1.33  457.39+23.26 50.19+7.32
DRNT  35.56+343  8.18xL.75 471.64£26.32 57.20+8.73

3.5 KEEETRIFMEWNERTEHNEM
& 3 ARLEERT EXF=EHAM, 2007,
2008 F1 2009 4 FEN ZHEER M ERFHIER R
666.2. 686.4 1 680.5 ¥, LFEIFHITEHEXSHIMMT
0.97%, 3.09%F! 4.15%, BRFAESHIMMT 2.24%,
1.78%%1 2.07%, 3 a 3Bl 6.70%, 8.49%F 9.49%.
%3 FRLESXTERTEM L

Table 3 Comparison of maize yield under different treatments

HHRE g i i )
wty wm omew PO e L H
SRNT  650.8 402 212 98665
2007 6.70
DRNT 6662 41 201 105280°
SRNT 6658 394 221 110335°
2008 , 849
DRNT  686.4 40.1 223 119700
SRNT 6534 86 226  9567.0°
2009 , 949
DRNT 6805 394 231 104750

T RFFA -FIRE LSRR IR AREALEZ MR FEEEN
ER (P=0.05)

3.6 KPFBAYE

TK R R B R R A 7= S K i FE 2 18]
RENER, ESRZEY 8 SR ESTE LGRS,
REASR A RBETUMNEBMES 2 MHEAFM,
B 7K 43 R B R R s YR LA SE S R A B R 3K
i
% 4 £ 2007, 2008 F1 2009 {EFMBHELEEA T
B FIRRRER. ARLEBKIPHEEFEE
R, RERBATHEMI D ETEEA B TR

F4 TRLEHENASFARELE

Table 4 Comparison of soil water use efficiency under different

treatments kg - mm’' - hm?
4 SRNT DRNT R&E%
2007 20.57 21.59* 4.96
2008 2193* 23.60° 7.62
2009 21.02° 22.82° 8.56

BEM LEFEABTRECES L, BMEAESE
B, BT ERAKABRMEEMLRER, WET+
BHEEERE, B THEORARNEK, KaRMEXRE
wET N EYTERR, FHHRAAZHTER 1.5
kg/(mmhm®), EHT 4.96%~8.56%.
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1) AT RZEXMRAREREH, KREREET
SHMEBALITRRARREMN, BHREES, L
PEREFERERRBHHMTIERE, BEEEX
KSR AR, LBEEBURES EXB R TIERK™
BELEEEEW, Ul Rt EnER, HRdn
B EHARTFEREFEKNBART .. LEIHR,
BERGER:, KRS RE, KIAEHE, BWHF
SHRERER. BEHEE. TELE, BEHE,
Emi, HAEATH. BFREFTEHERALT K
Wk, WO THEMITEENTELENESE, BE
THHRETRGRAR, CHATEEEDEKN L
BARREGEAN, AT EXRRENEK.

2) MK REMENRFABKEKNEEY
B RIEEKRZBHEXA—E—E, 10 H¥I—4 BHaH
KR, KESFHRK, ZEDITERBHER P KIS
TRFEFF. BREMKIHEZAN, 2 LEEHERER
i, FRESHAKEORMRBEFENE, KrBERER,
BAMEE. IR, KERETEHELATEZERE
BK, EZGBEMREGERT, ZERKBIHITH
BRAMREBEAZRE LE, HFHRRTHEKSTER,
ROTHERK, REREOEBESR, FEXERE
TREMERXBTRYHI RS &G, HHREE
MR E, BET 9.39%~11.03%. iF B # T 1EEE
B, BmetEKs, BETOATRE, HRTFHEKE
K, BETIEAKSFHRE 4.96%~8.56%.
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Effects of wide-ridge and narrow-row no-till cultivation on soil water and
maize yield '

Wang Qingjie’, Li Hongwen'*, He Jin!, Li Wenying’, Liu Andong?
(1. College of Engineering, China Agricultural University, Beijing 100083, China;
2. Liaoning Institute of Agricultural Mechanization Technology Extension, Shenyang 110034, China)

Abstract: To resolve the problems faced while no-till seeding on the original ridge and to avoid instability of planter, the

furrow was covered by soil to form wide-ridge.

The field experiment was conducted at Sujiatun in Liaoning Province in

2007-2009, and the effects of wide-ridge with wide-narrow row no-till cultivation on soil bulk density, soil water content,
maize growth and water use efficiency were also studied. The results indicated that wide-ridge with wide-narrow row no-till
seeding could increase the capacity of water storage and water content by 9.39%-11.03% in the seeding stage. Compared with
average ridge row, the population structure was improved effectively under wide-ridge with wide-narrow row no-till
cultivation. From the study it was also found that the growth of individual plants was better, dry matter accumulation and LAI
were enhanced. The yield was increased by 6.70%-9.49%, and the soil water use efficiency was improved by 4.96%-8.56%. It
was a perfect planting mode for conservation tillage in the northeast of China.

Key words: conservation, cultivation, soil moisture, ridge till, wide-ridge, wide-narrow row, maize, yield
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