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TRI B T Bevi & B I E0h AL R MRORHR R
BAELNARE 5 (35°19'N, 110°05'E, #F4&k 900 m)
AT AR IR TR 2 B, PR PR
KRR 78 K4y 3ok 11.5°C 537.8 K11 832.8 mm,

1.1

MY, EEEPAET HL8 HAI9 H, 2008—2013
HEREK RS 401,31 460.7. 456.8. 496.8. 370.9 Al
425.5 mm, L2008 Al 2012 44T RAERL, L%
PRI AR 25.4%F0 31.0%, HARFH A F KA,

R W B 0 2 AP A . 2007 —2013 FEA R (B4
10 H —IA4FE 4 FDBERNE 7704 89.3.118.4.41.9.132.2,
85.5 #126.06 mm, T KAEFH (B4 5—9 H) FWiE
4351 280.6+ 395.3, 379.8. 404.1. 317.5 F1 361.6 mm.
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B 1 AFRiXEesE 2007 - 2013 & A BKE
Fig.1 Distribution of monthly precipitation in 2007 — 2013 of Heyang experiment station
F1 RGETHIENFER
Table 1  Soil basic chemical properties before experiment
R LR 25 A0 4ot WA M e
Soil layer/ Soil organic matter/  Total N content/ Total P content/ Total K content/  Alkali-hydro nitrogen/ Available P content/
cm (gke") (zke") (zke") (zke") (mg'kg™) (mg'ke™) content/
(mgkg™)
0~20 4.54a 1.32a 0.59a 5.92a 36.57a 3.45a 148.3a
=20~40 1.63ab 0.89ab 0.18ab 5.53b 18.90ab 2.02b 142.2a
=40~60 1.34b 0.89ab 0.06b 5.79a 12.14b 1.82b 137.1b

T A 5 AN RN S PR R A PR 22573 B (P<0.05) , Rl

Note: On the same column, different lowercase letters stand for significance at 5% level, the same below.

1.2 Rt

12007 —2013 4Lt 7O 6 a #F FKIEME LR
PEHHE AR, ISR H - ESL R AL S lipr L,
1E 2007 SR TOKOR fa FFAR R 3 M-I Ae el at
e QBB HE: no-tillage(NT)-sub-soiling(ST), Efl:

NT2007—ST2008—>NT2000—>ST2010—>NT2911—>ST291,—>NTa013 3

@EL B (NT-NT) , @ELHI#F: (continuous
ploughing; CT-CT) o {4 RHBENLIX Hcit, FERHHE
WbFR Y 3 AT, NXIHBA 110 m* (22 mx5 m) . 3
Fb R I B AR AE 7 ORPHLE (NT) « 7E
FORWOGR G AR e e 3R, Jo A, fR+F
FEAFE 5 B A R I @URIAREE (ST = fERK
MR 5 A B AE AR 8 78 T Hb 3R, FIRAR B HEAE IR T A
30~35 cm, FEfEHR 40~60 cm, CRFFRGFFE DR RS
W @BIFHEE (CT) : 8 KRR A K A SRS FF
e iR, TR AL A TR 20~25 cm HASF 4

VBRI, Hh R R R A PRI

3 PIBEAE A EE A AL o 5t o LAt P ) 5 2 4 e 24 A
W, EXSFh “HGE 227, 400 TEAERA RRTHER,
9 AU REATRIL, WOk E S r R R R SRR IR 2R
e R R AR SEVE D SRR, =W R P,Os,
120 kg/hm?, N, 75 kg/hm?, K,O, 90 kg/hm?; #7351
BHEREE, M SEEIE—580 %0 R )4 L 1
KA.
1.3 MEERRFE

6 30 AR R ) P I A T 3 48 A W U A 5
FEA WG TR EEA TG CGRR. R, K
WA A R ESR . ORI SR R AECT,
FIFHRET-2000 2 IS KR, AN E — AR
BUFEVREE 0~200 cm, HFEAIEE A 20 cm, 43 7 vF 5 13
BEKEAUK R R PR LIRS, %
AN A3 SR 30 HREEAT DN
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TS K% (B | LI (W) | Bk % (FPSE)
RIS RIRCR (WUE) 842t i FU19)

B=(M,—M>)/M>x100% (D
W=H-D-Bx10 (2)
FPSE=S/R, x100% (3
ET=(W,~W>)+P (4)
WUE=Y/ET (5

e BN IEESKE, Y% M, R My 530 e 4 i A
M, g0 WO HEEUKE, mm: H O LRI,
mm; D 4 HOFIARUT R, g/em’s FPSE ik N IR
M 7KAE, Y%: S AIRINETS 0~200 cm 29N &
KiE, mm; R, WKW KE, mm; ET AFEKE,
mm; P AEYEE A K S, mms Wy F W, 5350
FEET RIS G LI /K &, mm; WUE ARk 5K
SRR, kg/(hm>mm); Y YLHF=6, kg/hm'.
1.4 BUESH

IRI6 B E K] SPSS (PASW Statistics 16.0) 4T #1.
K2 )7 225001, I EXCEL 2007 F1 Sigmaplo12.5 #E47
K dh 45 I P

2 HR55H

2.1 TEHELBARRL TIEEKRBYR

DALOR PR B T 2 5 SR R AN R], LK
BRI K. {E 2007—2008 £, 2009—2010 4.
2011—2012 A1 2012—2013 44 PR WA P& M S I IRAIG,
PR AL 60.7 mm (3 2) , RPN A I G kiR KA b R
BB B E SR AL BE 0~200 cm )2 HIEE K
HRFERI (P<0.05) , 4 a THEKESHMT 7.9
92 mm, EKBESHEEET 12.9%FM 15.7%, HLL
o WAL BRAS S IR AN AL BB KRR o, HERARE .

7E 2008 —2009 4EF1 2010—2011 4F 4 PR B4 Y B4

F, PR E] 1253 mm, 56 a AR 3 RPEHE AP
BB KR, Bt gHs . TSR RE SR AL 2 a
SRR BN T 12.1. 4.6 F110.6 mm, ARk
GBS A PRABE BRI 2 a P 3 & K350 4R
T 42.4%F0 0.8%, e/ AL 3 - 38 B UK R 1 N i
F (P<0.05) o {EFEM BT, SRR SES %
PIERKEERARE W ER ST, B RR
MR B KA L 1 o

76 6 a RN, bt/ FES b T £
KHAREI 0~200 em )2 & KRR D BOESL R AT
T 64.6%F1 46.1% (P<0.05) .
2.2 AEHERETEAREBHLIE KD TETIIFE

AR 3R IK A3 AR BE AR IR LI L KA T
AN IR T R I — 2 AR fk . 7E 2008 2009
2010+ 2011+ 2012 F1 2013 4F, FKAEFE WA BN = 7051
hy 280.6. 3953, 379.8. 404.1. 317.5 1 361.6 mm, &
KA AR A B N AR L /b, RN A A v e il
W1, MER LR I . 6a RG] 35K IR R
WEAESBIEA 5, LL2012 400K, o Tk
T H MRS KERARRE (B 2) . 2012 4, 7K
KR, bR FE S AL 20~60 cm )2 1
et R R E SRR B P88 5 17.5%H1 2.9%. 3 Bl
VEARBE IR E /K H AT gk B3 2 ML BITE
60 cm T2/ — P Ek, 75120 cm HEH —MEKA AE 0~
60 cm )2, TIESKERBEER R I EE i, 75 60~
120 em )2, - HES 7K R BE IR 190 2 8 AR, (e
120~200 cm 122 F 3 FIKFE L 0~60 om 1 2R IUAHLL,
HAP S KR YRR 15.7% 2540

AU, SRR R S S A HR A 4 TN B3 AN [l 7
JEHE T T ARE KGRI AL ), A Bl R A A EAE A
BRI BRI .

£2 HMEMEBEEXRBIKRE 0~200 cm T EEKFRAIEM

Table 2  Effects of tillage treatments on soil water storage in 0-200 cm depth during fallow period of maize

G PHEARR R PR U 7 i PRI 8% K Soil water storage/mm YIS ES
Year Tillage system Precipitation/mm 13 Initial stage K3 Terminal stage Water storage efficiency/%

G RR 89.3 394.5 419.6 28.20a

2007—2008 LGt 89.3 398.8 425.1 29.51a

LTI 89.3 407.4 418.8 12.77¢

G bR 118.4 427.6 4548 22.92b

2008 —2009 LGBt 118.4 4254 445.6 17.09bc
ESLTRE 118.4 4325 454.4 18.47bc

Ha B 419 370.6 381.6 26.40a

2009—2010 LGBt 419 371.7 3852 32.15a

ELLTIRE 419 3723 379.2 21.16b

S bR 1322 452.6 493.6 31.00a

2010—2011 ES B 132.2 436.8 464.7 21.16b
ELLRIRE 132.2 4454 471.3 19.64bc

GBI 85.5 398.6 420.4 25.44ab

2011—2012 St 85.5 385.3 409.3 28.15a

ELLRIRE 85.5 376.4 386.3 20.90b

G bR 26.1 381.6 387.3 21.91b

2012—2013 ES B 26.1 377.5 382.4 18.91bc

ELLRIRE 26.1 364.2 368.4 15.80c

Tt G bR 82.2 404.3 426.2 26.71a
Average LGt 82.2 399.2 418.7 23.72ab
ELLRIRE 82.2 399.7 413.1 16.23bc

T AFSERE, AT WEEE A FANG FRERIRTE 0.05 K BRI, .

Note: Different small letters in the same column meant significant difference at 0.05 level at the same year, the same below.
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TE: NT-ST A S%BFARIAALEL, NT-NT A3ELLubfabsl, CT-CT AELLmiprdst, TI.
Note: NT-ST: no-tillage/sub-soiling; NT-NT: continuous no-tillage; CT-CT: continuous ploughing, the same below.

B2 2012 FFRAMLEAERKIZAFTHEARAT 0~200 cm L& LFAHKF T
Fig.2 Soil water moisture changes in 0-200 cm soil profile of different rotation tillage treatments during maize growth period in 2012
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Fig.3 Soil water storage changes in 0-200 cm soil layer of different rotation tillage treatments
during growth period of maize in 2008 - 2013
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2.3 ARHELEEEREFTHIIEEKET RIS
R AT R, B - T B
BCH 372 mm (B 3) , JEd &N IHARIBEE AL E K
TRIER, ORI E KB F . 2008 SRR Fh
-V SR AN R -4 SRR R R 2000 R 12.8 FT 38.2 mm, B
HH-H0T B SR FE L e Bk 0~200 em 1 )2 T4 E K
T W BGE SRR N 6.9%F1 9.1% (P<0.05) . 2009
F B Bl - B AN BT - SO AR R 0 403 A
44.3 mm, {HAW BN EL 118.4 mm, SAF I R AH
MR SMEARRA S R E SRR A R R T
HEE K i SR U B A A, BT A A i R S A B
5.4%F1 4.4% (P<0.05) . 2010 4F 4 T-F4EM, &R 0IR%
Y 41.9 mm, % 6 a THK K 51.6 mm, FKTH
WP IR N R 35.9 mm, AN FIESE kAL FE A+
B K M B CL R =i 10.9%F1 8.1% (P<0.05) .
2011 SEFERI-LATWIPE W B 36.3 mm, &N KRN &
132.2 mm, SR RO S Bk 1 38 & 7K i o ol i 4
BB 5.7%1 5.9% (P<0.05) . 2012 £ -3515 10
FEFNE 31.4 mm, GiFRIARIZES: bt T3 E K E 57
ORI 1.7%H 1.2% (P<0.05) . 2013 415 -
AT R 69.6 mm, FBtRFA RES R I E K
B BIBGESRIFE N 7.3%F1 7.1% (P<0.05) . A I,
Ga Bt R R L GBS ) B KA R A R I3 vl A 300

FRFRIK,  BECSGE TOKREFR AT 45 15 A 38K 7R, g
INEAL R IRE SN AL .

7 6 a ARIGIAE]),  F TV A6 R 5 R R R A AT RRAE
Bk 2008 4 FOK B E K EBAG, ILAFE M AE R —A
AR, Bk IRFA FIE S o bk 6a SF-14 138 & /K B0 I e
LERIHEIN 7.1%F1 3.3% (P<0.05) .
2.4 TREHELEEARFEFKSFAMEHZN

GBI AGHA AL FE K P A AE Y i SR = 7 B
# (P<0.05) (F3) . ££2008 4. 2010 £, 2012 4EF0
2013 FAETRAERL, AR R IRIA AL ER 4 a P
TR i L SRR 2 G 7 1.7%F0 9.4%, 1 AE T
KAER WA=, w0, fEREMNERARM A, R B
VESE BEAT 2B ARG, 320 TR R ). SRl S s ANk
B EEE KRN A SE, GRTEWEKET
YIRS, HEmiE s E T kAR s, HAE T R4E
T, A B AGA Ab P P T Sy

76 6 a g IE], FORBGRIEEE 40.9%~43.4% 2
[, 75 2008 4F. 2010 4F. 2012 4FEH1 2013 4E&5 T AR,
TR T S G B A BR HE 500 Tl e S BB 4 =
3.1%F1 2.3%; £ 2009 EF1 2012 FFEZET/KAER, Gl
IRRAFIE 22 b A BB R B0 A & SRS =1 4.9%
1 2.2%. HGESLFHHHEEEAILE, S iaAA RE S B Ak
6 a PRI E o hldE i 3.7%H1 2.3%.

3 2008—2013 ERRHHELIBEE KIFRTE 5K S FHNE
Table 3  Yield and water use efficiency of spring maize in different tillage during 2008-2013

L MRADEKE MORWCKE o pmpecm pmmReki EBR OFRCR REHEN KSRCE
Fy HHEARR Soil water in  Soil water in ) . .
Year Tillage system sowing/ harvesting/ Precipitation/ Total water Yleld{2 Yleldr/2 Harvest WITEIE/ B
mm mm mm consumption/mm  (kg-hm™) (kg-hm™) index/% (kgrhm™mm™)

GaBh/GAR 411.4 347.4 280.6 344.6 22 534.7 9 686.3a 42.9b¢ 26.5¢
2007—2008 &L 415.6 360.5 280.6 335.7 21 094.1 8 778.4b 41.6ab 25.6¢
LR 414.4 361.4 280.6 333.6 211040  8701.7bc 41.2a 23.8bc
Ga WAL 441.6 391.0 395.3 446.9 18 659.8 8 026.4a 43.1¢ 20.5b
2008—2009 L 4352 387.7 395.3 443.8 17 164.5 7169.3¢ 41.8ab 17.8a
SRR 430.4 393.4 395.3 4333 18446.7  7568.9abc 41.0a 16.6a
Ga B GAR 412.5 334.4 379.8 457.9 21859.9 9487.8a 43.4¢ 21.1b
2009—2010 LM 404.7 338.4 379.8 446.1 20 805.0 8 945.1b 42.9b¢ 18.6a
LR 4113 350.2 379.8 440.9 21 648.3 8 854.3bc 40.9a 17.4a
AR RS 509.1 459.8 404.1 453.4 20202.3 8 709.6a 43.1c 23.7bc
2010—2011 LB 513.6 4775 404.1 440.2 20211.5 8521.3b 42.2b 19.4a
SRR 494.7 451.0 404.1 447.8 20 723.1 8511.6b 41.1a 19.2a
G BhGAL 401.2 351.8 317.5 366.9 18 502.3 7 565.3ab 40.9b 24.5¢
20112012 L4 390.0 348.1 317.5 365.4 17248.6  7234.3ab 41.9ab 23.1bc
SR 391.9 3443 317.5 365.1 17 149.2 7152.6¢ 41.7ab 21.7b
GRS 430.1 393.8 361.6 397.9 217229 9271.4a 42.7b 23.3bc
2012—2013 &G 429.9 400.5 361.6 391.0 20242.5 8521.3b 42.2ab 21.8b
VESERIBE 408.1 380.8 361.6 388.9 19941.2 8 213.6bc 41.1a 21.1b
A ST S 4343 379.7 356.7 4113 205803  8791.1ab 42.7bc 23.0bc
iﬁ?ﬁe S 4325 385.5 356.7 403.7 19 461.0 8 194.9¢ 42.1ab 20.5b
SRR 425.1 380.2 356.7 401.6 19 835.4 8167.1c 41.2a 19.4a

TORAET I B B RIS [RI RV A0 3 5 S i 1 0 fE
K (£3) . 7E 2008 4. 2010 4, 2012 4, 2013 4
SRR, HELERPHE BRI, SRR R L S

BG4 a PIIFEK B HFES 2.5%F1 0.6%; {E 2009
EL 2011 FEEEIKAERY, St AA FIE S G AL #E L 3%
SERIARAL L 2 a SPRIFEAK A LR 2.2%F0 0.3%; bt/
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IRIAFIEL GBI F1 6 a~F- I FE/K 03 ) R SR B 43 )
T 2.4%F01 0.5%.

1F 2008 4. 2010 4. 2012 4F, 2013 fE& T RAERY,
R 2008 4G/ R KA 5 SRR AL HE TR) 12 KR FH R0 22
FEARL R EFACES, HREM AR B EKE, bl
RRAFIE S B AR T 4 a -3 7K 03 )RR 0 Sl s 32 S 80
HHE R 13.5%F1 5.9%; 7 2009 £EF1 2011 4E2F/K4ER,
G RRAFE S AL BE 20 P39 7K 40 1) FH 203640 Wl st
VELLRIHHR B 23.5%H1 3.9%. P& T KK
R A TR B R 20, B ERFA T S S Ak
PRI SL R A BE3S4EE 5 T K 3 R 0%

3 it it
3.1 FEHELIBARRE T IEE KRR

BT R E B 46 1 R 387K 20 R FHAR B (ORI 5
W22 A T TR RIS, T ELAf s AR R
e A R A Ak - 3387K 43 R I o AN DB Ak B %A PR 34
TR R, 5K R BRI )
DG, BEKMZ, MIHZ S gl o R AR
KW, T RED, RSP EIHERAR, AR THE
IKEFTIRZ T8, UMEYEK .. AT 6 a 5645 1
KW, AFRPHERHERRT, WRIIRMEY EEAET
WK #A TRRMSGE, LGB bt 14
BOE SRR AT B KRR ORI, E T 5HUE A% S
HHCEEE KRB M, A5 P KAE Bl R A A HE KR
im, XSAT ARG B2 Ui R R R R
A DM HE IR B K IR S, ARG HE B AT A o] LL i
(% KA1 N,

KA R B — B E RS X 3 R AE AR KR & IEA
TR, ZiE R, s IEE KA REY
RAAKKRE!. xR i e, R
BT LI 08 R 2 L el | s B E LR, ok g
SEH, (ERE IR K BE SRR A3 R4 e o b
A, KPR RBIHEAR, Sl IEREYn. e
PEZE L AEP=TEREPEAG . R Z A LI & SR AN o T
S AT BRI AL ST BT R & K PRI RN,
RRA T ROMGHZ AN L1, Mmool L3 ah i,
RIS I8 il - K KRBk, Xaetemdlhi Rae ). 1
ARG KA B A B KSR b B, (AR T2
SER G E KRR SR 2 R A B3 . SIEa P,
R BRI R, BT R D FE AR T
TRE TRy, 755 KWK KR s, T
WIHED R KPR T RUF K 454 BT SAFEFFKE
o B GR R HE AT AL 318 K 1) oy T SRR RT3 22 S B
BRI B3, 0Pk K s — B S sk b A
BEEM,

3.2 ARHHMEERMEEKTERBEKIERNZMW

PRI ERE P 1 S5 AL T 2 DR B BRI, (HAT 2
B TR AR PEBEE AT R it AN = sl =224, B
p) Al VN SR SRt s R (B AL SR (7 et A (R i

e TGS I I K, 380 B AT S B Ak B 2 i £
BT 3 AEXTVEM = AN AR R, 1 i /N2 P e B A I
CHOR IR 31.8%) , HEESARBE T R MBAT
B SR . AT Se S TR W AL AT S 5 g 1 4
B0 MR AE K AR, Kelly 25200 245
WA, it = LT AR, HA LI
FIHUIE . REJSERN D7 &9k T, BRAbxs T 3R 2 v )
SEARH B . EADIINESL: 6 a EALRK T, FE
FARE I AT T 3923088, BOELLBIHE 6 a T-X 314
7.6%, AEIEESE G B R B A B A BRI A IR H 1872
INERES T PN T SEEAE S Gt
3.3 AEHEBAMEEIKREEAEKERKSFA
g A

VEMIFE/K R AR o B EWT TN =5 K0
FE/K IR 75 e 2 A L KOk R I AR R I . T/
DO 1 4 75 B KB RIG FR DB B
FFl bk Bk, B YD, B35 R PR
W, AT K R K A R R, Hh
FEGEHEVEA L, T BF AL BE R 39 /K 4 BT R0 vl $2 5
16.0%~19.0%. 5 3CBURESEN], , Sl b gt
YEALE, mrsan 13K 5 2.0%~8.0%, {H7F K5t f
PR S AL, A IR B bR . 4 D
LEVE AL IR AT, 2 a LRI BE R RFA A B 0~
200 cm 2 I KR RUK R R S A
ARE 6 a 45 TR, GuBhRbA FUE L b A B e 2L
T3 LKy, HEEEKEBEW M, KRR
B FRESLRE, e FE T T KA o A R A
ZREW R, fETRER AP SR, $2m
TRk, e T PR AR RS, K
ER GBS SRR IR SR B 25, R
AT R, AL TE R 3K & B,
M s K A R . IR R, R EIE P 1 H
GAM M IAT AT W LIS 2, R P NV RN o 38
BB, ARITEAEK, BRI R Bk )3
FARCR, X5 Joseph ZEPIIF AT 4E R,

4 & #

D AFEFEH T 0T LA KRR R A =1
BRI o A PR AR AR FOKREAE R R IA R AE . 34k
G WH LRI AL FE 0~200 cm )2 6 a P34 LI K&
SYRIBEINT 13.1 A1 5.6 mm, BKEERDHIE 64.6%F
46.1%. {EFKAET AN, RBFRNA 8 R HRE SR
HFHALEE 0~200 cm )2 6 a P34 T3 /K & 414.7.407.1
1 405.0 mmo

2) Gl IRFAAC L AR KA i IEAE K I 3%
HFGRIE IR, 6 a THIMEHHN 8791.1 kg/hm’,
23.0 kg/(hm*mm) fl 42.7%; E Stk , 20Nk
8194.9 kg/hm®. 20.5 kg/(hm*mm)F1 42.1%; FELFHE R
Ko Rk, B ARAA A R T E KRR TR, &
AT AL R YL X HE
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Effects of rotational tillage on soil water content and crop yield of spring
maize system on Weibei dryland

Li Juan®?, Wang Li**, Li Jun®*, Shang Jinxia®
(1. College of Forestry, Northwest A&F University, Yangling 712100, China; 2. Shaanxi Province Land Engineering Construction Group,
Xi’an 710075, China; 3. College of Agronomy, Northwest A&F University, Yangling 712100, China; 4. Forest Technology Extend Center
of Wuwei City of Gansu Province, Wuwei 733000, China)

Abstract: Weibei dryland in Shaanxi Province belongs to the semi-humid drought climate in warm temperate zone, so drought
is the biggest limiting factor for crop production in dryland. Shortage of precipitation and its uneven distribution in seasons are
the main factors causing the low and unstable yields of winter wheat and spring maize in dryland. The Loess Plateau that is
semi-humid and prone-to-drought, is a typical rain-fed agricultural region. Winter wheat and spring maize are main grain crops
cultivated in this region. A long-term practice of applying single soil tillage measure in this area causes soil compaction, poor
ability of retaining rainwater and improving water use efficiency. Many studies and practices have demonstrated that
reasonable soil rotational tillage systems matching different crop rotation systems have played a very important role in
maintaining sustainable development of farmland ecosystem, creating suitable environment (soil, nutrients, water, air,
temperature) condition for crop growth and promoting crop yields. In order to investigate the effects of different rotational
tillage systems on soil production performance in maize fields, the soil water storage, crop yield and water use efficiency as
well as economic benefit were determined on the Loess Plateau of China, which would provide a theoretical basis for
establishing a reasonable soil tillage system for the crop rotation system with certain fertilizing method on the semi-humid and
prone-to-drought Loess Plateau. The aim of this experiment was to study the effects of different rotational tillage patterns on
soil water conservation, grain yield and benefit increase in spring maize rotation region in Weibei highland. A six-year field
experiment was carried out from 2007 to 2013 in Dryland Agricultural Research Station, Ganjing Town (35°33' N; 110°08" E;
900 m above sea level), Shaanxi Province. Three kinds of different rotational tillage systems in this experiment included
continuous no-tillage (NT), no-tillage/subsoiling rotation (NT/ST), and continuous ploughing treatments (CT). The soil
moisture during leisure and growth period of spring maize was measured, and the variation regularity of spring maize yield and
water use efficiency was analyzed under 3 rotational tillage systems. Results revealed that: 1) Compared to continuous
ploughing treatments, average water storage efficiency in 0-200cm soil layers of no tillage with subsoiling rotation and
continuous no tillage in six-year winter fallow periods increased (P<0.05) 64.6% and 46.1%. In normal rainfall years, water
storage efficiency of no tillage with subsoiling rotation was little higher than continuous no tillage, but it was no significant
difference in drought years. 2) Compared to the CT treatment, the average soil water content in 0-200 cm soil layer for the
NT/ST and NT treatment in maize growth period in 6 years increased by 9.7 and 2.1 mm, respectively, and the water storage
efficiency in the fallow period increased by 0.7 and 0.5 (P<0.05) percentage point, respectively. 3) Compared to the CT
treatment, the corn grain yield for the NT/ST and NT treatment in 6 years increased by 7.6% and 0.3% (P<0.05), respectively,
the harvest index increased by 3.6 and 2.3 percentage point, respectively, and the water use efficiency increased by 18.6% and
5.8% (P<0.05), respectively. Among the 3 tillage treatments, the effects of soil water storage capacity, crop yield, harvest
index and water use efficiency for the NT/ST and NT treatment were better than those for the CT treatment in the fallow
period of winter, and the effects of soil moisture conservation and crop yield increment for the NT/ST treatment were the best,
so the NT/ST treatment was the more suitable conservation tillage pattern in spring maize field of Weibei dryland.

Key words: soils; moisture; crops; Weibei highland; conservation tillage; soil water storage; yield; water use efficiency
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