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R I (mm) ,
1.4.3  JRHF R s & (WUE) 655+ £ K4 F
FAREER(WUE) 48 2RO AR S0 (am ) 7K 536 B4 T
BLE T He PR 200 P2 (kg /)
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ASKIHE, Hh P 2EW A K A FoK &
(mm), A S RIS R 0 ~ 200 em - 3ER7K
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L5 @ithik
I DPS3. 1 AbFRAR (AT RE A T 22 53 #1 2 Dun-
can s HTEWERL
2 R 550HT
2.1 ERHABHEARIT 0~200 cm LB 1E
& B0
FTREXENALIEEN — N EZEEN, 5
LIRS KRR, DRI E K, /T
1E 6 ApiokiE 138K 0 & mEdk ERIRZ R HE,
RS FIHHE RS, 0~200 em + 28 HIE K E 2
BHE B i 1), BRI R s 0~200 em +
BRI OK BRI B 5 38 310. 78 mm, 43 1) 45 G Bk
BB 8. 23 mm 1. 61 mm, EIRNHIAFHE
VERE AL IR AR L2 H IR K IR A E 22 R (3R
1), 0~20 em 2%  BIBFALBE 13RI UK 525 51142
BT 71.320%.69. 0200, M B & T e MR e i
60.19% ; 0~40 cm 60~100 em JFEH 40 28 F0 0 B 4
W 352 B T G FE A HE 1 40~60 om B0 IR + K 4)
82 = TR AL EE 5 140 em DA 25 AL E Y 338K
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Fig- 1 Effects of different tillage treatments on water

storage of 0™~200 em soil in the period of summer fallow
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2.2.1 ZpE&w0~200em £ EEEKHHE
PF A Z/NERER (9 A 18 B) il R i
(10 715 H)REMIE 57- 5 mm, £ FE & 4L BE 0~
80 em /2 H) LK BRI AN A&l 2) AR BEE
77 RIZE 7 2 A S pF AN B LK )
0 176. 11676 A1 164. 7 mm, FOFERTAR EC, 2540
HO0~80 em 1 Jz= A LSBT K & 73 ) 4 hn 57 0,
62.4 416 mm, DATEALACBEAY 1 i 5K, 80 em
AT )2 BRI OK B AR IR, B IR
A ARV EAL BT JE & /N 22 B JIRY T 3K o 5
EZRTFEAE O em U ETE,

KA [ A 1 Ak BE X & /N 22 & i 1 0~
200 em LK I 4RO B A 22 7 S 2 TRAL L S B
AERHF 0~200 em - 3IIK B3]y 351 1,344.0
A 315 2 mm, RANAL PR R 25 = T A R &
TEIE BT A AL SR B G T &
N HTIARY LK R

w1 TEABMEARXTRHERL 0200 om TR HKSERFIKS BHENTHER

Table 1 FEffects of different treatments on the range of soil water and infiltration rate of soil

moisture chang of 07~200 em soil layer during summer fallow period

I K BB E % ) Range of soil water increase

EHE( % )nfiltration rate of soil moisture

1B
Layer %t NI VAL ST EP T % NT Vi ST B CT
0~20 em 60. 19hB 71.32aA 69.02aA 7.39B 8.76bB 10. 464A
20~40 em 24.37pB 28. 84aA 28. 66aA 2.73bB 3.23bB 4.86aA
40~60 em 31.72¢C 35.4hB 38.08aA 1.9aA 2.11aA 2.173A
60~80 em 20.22hB 26.7aA 27.37aA 1.93pB 2.55aA 2.62aA
80~100 em 20.51bB 22.76aA 23. 4aA 3.31aA 3. 7aA 3.98A
100~120 e¢m 21.06hB 23.01aA 22. 15phA 3. 66aA 3.91aA 3.8aA
120~140 em 22.62bB 23.92aA 23.01abA 3.93aA 4. 1aA 3.98aA
140~160 ¢m 15.03¢cA 16. 153A 15. 56pA 2.13aA 2.29aA 2.21aA
160~180 ¢m 12. 48LB 13.973A 11.92¢B 1.783A 2.0aA 1.7aA
180~200 em 11.75hB 13. 183A 11.17¢B 1.715A 1.923A 1.633A
0~200 em 25.31pB 28.69aA 28.03aA 30.49hB 34.57aA 33.78aA
[ & (mm ) Precipitation 77.6

At — AT H R KNG SR AR P0.0L, P<0.05 KPR % RBH 4, T,

Note : Values followed by different capital and small letters within a column are significant difference at 0. 01 and 0. 05 levels respectively - They are the same

as below -

2.2.2 K AAAMAEA I 0~200 em LB+
FASEA FETRIHBIC. 10 A e e v 2 1K 4
3 s & /N2 N A R R AL 12- 40 .
2008 4F 3 F1 sl A2 4 AL HE 0~200 em +-HEK 53
P 3(A) TT LAt B 0~40 em -2 1 B

TKEL AR AN G #F A0 B 53 01 e tH % B (3429 mm) 9. 7
mm 2.6 mm;0~80em AN = X EE (83. 2 mm ) 11. 0

mm, BFETFXTEE 1.1 mm: 0~100 em JRFA 55 H X

i

A

(109. 4 mm) 118 mm, BT T4

1:15.8n']rnO ﬁa
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Fig- 2 Fffects of different tillage treatments on water storage of 0~200 em soil at winter wheat seeding stage
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Fig- 3 Fffects on the water of 0~~200 e¢m soil under different tillage treatments in winter wheat regreening stage
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2.2.3 X EFAE~mAHM 0200 em & EFR
Koy BASAT KA 4 A TN RZ /NN R,
#) 6 A TSR 2 N2 A B 17.25
mm s T &/ AR K HE N RS, T [T B8 K, 78 i
FERR #EK BTG 2 LK BRI, &)
PRI 4(A)3.5 A 12 BHiRE, 0~200 em +
J2 BIEKERAR AL B A B 10 1 mm s 46 B A0 P
ETXHE 278 mm, 0~40 em £ )= S IEIFK B
A e BHAL B 23 o B A 18,3+ 9 mm ; 207~60 em
IR K B AL P ] Fo B 222 575 60~ 140 em 14
I 7K B AR AL FE e % ] 3. 85 mm. S HFALERAG T
Xf R 1187 mm; 140~200 em J2 25 40 B -+ 3K £
AN,

SRR 4(B)I,5 A 25 Hilllg 0~~200 em 1
I K B A AL B0 = T AR BT KR R A A
Bl X LL L m, SRR BT X IR 14 2 mm,
0~40 em AP 3K 7322 7 AR, 0~ 80 em i

SRR JC 2 BfE oK E & 4.8 mm, 0
~100 em L3I K & DA G BETRAS B, 20~
100 em I3EI K SRR L G Bk BB 22 A 43l
H1 10.91 4.31.9.79 mm, 100~200 em + /2 FHH &
Hhn,

BRI 4(C)1.6 A 14 H e & 4k 0~200
em I K EA FrEF, 0~20 em + )2 HIEF K E
VMM AL HE 2 GBS 1. 35 mm, S BFAbERAE T EE 1.3
mm : 207~100 em - 3EW KBRS ACHE & X ER 0. 55
mm; S BB T % HE 12. 81 mm, 100~200 em +-
BRI K B b B X BR A 0. 76 mm, S #F AL EEAIR
FXFHE 30.2 mm, 0~200 em 42 BF K& A
KK 230. 6 mm, = H X EE 2. 1 mm. S HFALEAL T
XFHE A8.3 mm, MZPAEENSCHRIRY L3RI K4S Bk
BIRNAAL BRI Y R AT KR R W& 55 8
FHb 2,

250
250 350 ¢
5 200 [1200cm § 200 [J1200cm § 200 | 200c1n
g B 180cm E B 180cm g B 180cm
5 160cm 3 160em = 160cm
A 150 @ 130 - S 150
= [ 140cm - M 140cm = M 140cm
£ E120em & E120em  E El120em
= g0 100em 100 - 100em M 100 100¢m
¥ = =
1 [80cm ) [ 80cm i [ 80cm
= " w FH60cm
B ook B 60cm Y oso b B 60cm 5o
H o Fl40cm - Fl40cm H Fl40cm
E120c¢m E20cm E120cm
0 0 0
R B R R R
(NT) (ST) (NT) (ST) (NT) (ST) (CT)

(A)4 #5 W Heading stage (B)#E 3 4] Milking stage (C)ER A 4 Maturity stage

B4 ARBHEAXRFH L NERTE AT 0200 em LR HKS THAIRNT

Fig-4 Effects of the water of 0~200 em soil in the period of heading™~maturity of winter wheat under different tillage treatments

2.3 FE#HMEFRXF/NEZEF=EFNK S F| BB R ®2 FELERLNERFEMASFAYEHI
gjﬂ[ﬂ Table 2 Fffects of different tillage treatments

Xt 3 FORE#FE T &N R KR

KGRI R R AT A SRR B (R 2), X &

on yield and WUE of winter wheat

AR PR (kg/hm”) AEE IR K (mm) KA IR

HElir%—‘ , ﬁ 3475.9 kg/hmz , ;E‘\: Yj—'\ yg i% T/L\\ AL]\ }E 3322.0 Treatment Yield Water consumption WUE[kg/(hm2 emm )]

kg/hm”, 6 HiF 7 A, 92 519. 74 kg/bm’s LjxtRg RHENT O BI0T 260 106

5 2R BT, XL R G A E S BREAST - 3322.0aAB 243 6abA 13- 6abA
BHECT  3475.9aA 246. 4aA 14. 1aA

BN REARS. SRR EER. S
B ol AT e [ TS L I

AR I ZAD TR 4 ANFE K 53 ) PR LA Bl
hf . 51412 kg/ (hm” emm) . AR 2 .y 13. 62
kg/ (hm” «mm ) » % #F K 53 ) F 30 B 4G, b 10. 64
kg/ (hm” emm) . e 822 57 .3

3 LhR TR

1) SRR AL S B RE A 200 & M OR3
P R AN AR AT TR UK R, A b P E
BRI 07200 em 138 B 7K & A (310. 8
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mm) > -3 B GAAFIBI R B 5 T S HEAbHE
VR B T B IR AL PR BB 0. 79%0, S bk
BHHHIT 4. 080, x5 F /M S48 iy 22 1 L IR
ST RN B R KR S B, TS K R A B
Sy B8N 12~33 mm F19~24 mm HLERIEAAA
B R T Rl a0 24 e PR S IR 00 (A 9
PR UKL R ) K

2) B PRI R BV A B AN 22 AR R A K
5 0~200 em LHEKAN IR 2E 7 B3, GAA RIS B
LG R HE D 5 0 T A& /N I KA Ik
B, 0~200 em L3I /K SR AL PR B3 = T s BF
G ATE AR W NEROE S SNV LYY 5
AR LK 4 S 25 5 A 80 em DA B LR,
e B 0~ 200 em - J2 I K BE IR RS kB (262 4
mm)» 55 % B8 10. 6 mm , 1 4 BEAL BG4 AR 23. 3
mm G BERIEAR KT 0~60 em B2 T 3K AR 50 B ke
BHFTZ/NER A, ER AP /NR T 0
~200 em L3EAKSRIEETBIBE. G2Bk 0~40 em 1Y
LKA S R K, 40 em LI R 2 T8
B 1R T AR 32 3508 0~80 em )2+ 4B K B 14
T AR R EVE AL B0 ) 1 25 SR/, 2 R 28 P
0~200 em -4 7K B VA AL 38 725 4 46t BB 2. 1 o,
BT X BB 48. 3 mm, IMEEN L gtE
W, TEA /NI LB, oAb B 1 S K B
e AR RE R 2 ARV AT, S B 25 AR
WESNEEEMIERK FHER/D, %4’
AT R R 1 T S T 2
HFFIAIE

3) R E BEVE i & N P R LAE 55
BUHE 0 (3 475.9 kg/hm®) s AR AL 4b B (3 322.0
kg/hm”) o &2 5%, BB THE 2 MBEL
3, 2yt O S S SR DU AR ) F KRB PR
S I G BT 26 L5 VA PA T 25 A TR A3 7 B ) .
ETAEGHHE. GAN T A S e = 13% 4
BrEY e kg Ha e 23% . Domzal H F1 SlowinskaA[16]
X4 /INF2 G B R 04 S8 RAR L B Bk & N
7 BB A LR AN, AR R, 4
BEAb B4 /N2 7 BEAR T4 G BHAE956.- 16 kg/hm”, 3¢
WK [ VA BB 5 VR R RS ] B AR 7 S
FEAR—F, (R F BB X 5 VR E R
PRI M TR TR AL

4y R BEE 7 24 38 1 & N2 DU B G BB K
Sy IR B i (14 12 kg/ (hm” omm ) ) AR 2
(1362 kg/ (hm” omm )7, 8 B35 T-AT #1064
kg/ (hm’omm) 1. B /NZEN) A A G X B B 5

B, G HERSFEE 25 LA MR RS AR 25 LK i
b ARSI R s, AU S N b
BEIRAA K5 AR BT WIS T AR 1
H R A (0 F-H 2K 53 R F %14 25 kg/ (hm” smm ) » FE
SRR 53 B2 1415 kg/ (hm” omm ) 1B 757,
A INFARIPHEREE T 247K 53 ) R A G s
24 13. 2%, i B 1e 5 IR B - P K B AL s B B
BT, /N A e e W BT A B 7 T K4
FIRCRAE G BRI T VR AR . S BEI A T 15 S B
0.5.3.48 kg/ (hm” emm) , 3K EAIERS 51EY)
AR R HR B AR 564 — 8, ARBHEL 1
S0 K R 0 W 2 S A T 2 VA A B
BE AL TS KR KRR I 52, 7 2 TR % B A
Y LI K AR T A, e PR —
SERVBURLER, T AR RBHER X AR K
A AR P8 AT S AR SRR T

2 % X .
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Effects of different tillage practices in summer fallow period
on soil water and crop water use efficiency in semi-arid areas

HOU Xian‘qingLZ, HAN Qing“fangl’296 . JIA Zhikuan"”. LI Yong‘pingl’gy YANG Bao‘pingl'2
(L. The Arid and Semi-arid Areas Research Center of Agriculture, Yangling, Shaanxi 712100, China;
2. Key Laboratory of Crop Production and Ecology, Chinese Ministry of Agriculture, Northwest A & F Unwersity »
Yangling, Shaanxi 712100, China; 3- Guyuan Institute of Agricultural Sciences, Guyuan, Ningxia 756000, China)

Abstract ; Study on the subsoiling tillage (ST ) » notillage (NT) and conventional tillage (CT) on soil water and wa~
ter use efficiency of aftercrop winter wheat in the flat field during the summer fallow period was conducted in southern
Ningxia semi-arid area- The result showed that the subsoiling and conventional tillage could save soil water effectively to
rainfall during summer fallow period: so as to enhance soil water storage before sowing- Compared with notillage the in-
filtration rate of subsoiling and conventional tillage to mainten soil water was extremely significant - and the subsoiling was
higher than conventional tillage by 0.97%. During summer terminal stage, the soil water storage of the subsoiling
(310.78 mm)in 0~200 em soil layer was higher than both conventional tillage and notillage: which is 823 mm and
1.61 mm respectively - Compared with conventional tillage: the soil water could be improved by subsoiling and notillage
during seedlings period of winter wheat - Subsoiling and no-tillage also advantage to winter wheat during wintering period
in the depth of 0~~60 cm- During seedling stage» the soil water in 0~200 em soil layer could be increased by subsoiling
(35-9 mm) and notillage (28-8 mm) . which was higher than conventional tillage control - During aftercrop winter wheat
seedlings, the major influence of different tillage treatments to soil water was in the depth of 0~80 em- During winter
wheat regreening stage. the soil water storage had been increased by rainfall in 080 cm soil layer- The difference a-
mong the three treatments was decreased - During summer fallow period the subsoiling enhanced effectively: the capacity
of both saving soil water and winter wheat soil water storage of dry land in the depth of 0~~200 em before sowing and dur-
ing the peorid of the main growth stage- Among different tillage treatments, the highest yield of winter wheat was the
treatment of conventional tillage in summer fallow period which reached 3 475.9 kg/ hm” and there was no obvious differ-
ence between conventional tillage and subsoiling(3 322.0 kg/ hm2)~ The best treatment in the aspect of water use effi-
ciency was conventional tillage: and the following was subsoiling: which were 14.12 kg/ (hm2 emm) and 13.62
kg/ (hm2 emm) respectively, while notillage droped to 10.64 kg/ (hm2 'mm ) significantly lower than the other two-

Keywords ; semiarid area; tillage practice; soil moisture; water use efficiency ; winter wheat



