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19 B), XEatE 4t FLE, BAMEEY, HEK
REARFHAKMER, R INEKREFLE, N
75 mm.120 mm H 180 mm, F +F 180 mm %43 H A7
REKERER; BN BRAIF/PENFERHBIWE
BrE(20084E3 A20 BE20084E7 20 H), Ffl
FNE HERAHEANEYETHMERG FELRE,
FNERET 2L ERH#THKERKEKL
BX 2 MAERTATHEKLESN EHNT H
ERMAHER AARREFESMEKLERE
2, ITHWBEFEXMEBLEARSOER, BT

—MAREKERFEY L (B ), AT ok 4t
EHHEE. KRBEXHSHT, EITHETRY 20
mx50 m, B/PEHHFEERN 4 mx8 m, ARFEAH
F2mHRER, S MEEHHEIES 3 AMER,

REPREHONESHIETR—F, 0 Y4
HHSF, T 2008 5 3 A 20 H M, B ET 0B F 2
N2, DIMRIE S AL % 57, K EBHE MM AR
AEYMENEE B, RREBKERIIFK, R
FI75 mm 0428 PVC Bk, KR ESAKDZE
KEHITRK,

Rl EKEREDLIHEIMASWERE
Table 1  Soil physical characteristics of calcium light sandy

T2 >3-4 HE AR BZRWE 5’ (%) Size fractions
X . B TR
Soil layer  Bulk density 4 Soil texture 1- 0.25~  0.05- 001~  0.005~  <0.001
(em) (g/cm’) (em’/em®) 0.25mm  0.05mm 0.0l mm 0.005mm 0.001 mm mm
0~20 1.65 0.19 ¥t Loam 16.6 30 27 9.5 13 3.77
20~ 38 1.68 0.21 BB WL Silt loam 17.7 29 26 9.3 14 4.01
38~ 86 1.43 0.29 M+t Loam 4.31 21 55 7.8 8.8 3.25
86 ~ 106 1.35 0.28 M+t Loam 17.1 29 32 7.9 10 3.31
106 ~ 140 1.32 0.31 BB EKL Silty clay  3.74 5.4 31 20 33 7.59
140 ~ 200 1.45 0.28 BPERL Sy clay  6.21 10 35 16 26 6.94
%2 FEMAEBRMETHETLE (nm)
Table 2 Imigation details treatment for spring wheat
AT MK 4 Fixed irrigation in growth period
EREH
0 41 28 (52 ) L3t A%Y O REE ZBH AEM i Trrigation
Irrigation treatment Irrigation before Tillers Jointing Sterile Filling
. . . . . Total quota
sowing period period period period
Tl 180 0 60 90 % 60 300 480
™ 120 0 75 120 105 60 360 480
L RMHARR ™75 0 105 135 105 60 405 480
Winter storage
irigation T4 180 0 45 90 60 45 240 420
TS 120 0 60 ] 60 60 270 390
T6 75 0 75 9% 75 60 300 375
EERUIER T7 0 75 90 120 75 60 420 420
Irrigation before
sowing in spring T3 0 60 75 90 60 45 330 330

WTI M AR ORI, KRAEEYIS R TI HE.

Note: TI is the local irrigation system, and the other treatments are made referring to T1.

1.2 HRMESHE

ERRRE FELEMN LR ERENE -
FAKrWEN, L EEKBRAEX TDR(Trime) 5§ 10
RUE—K ,EHEEKEEMA—K, LEAS
WERER2mS, ImUABI0ecmME—K,1 m
UTH20 cmfl— K, AR RARLETEREY
HEREEKBEHTRE.

SRR BRI W = D) 04 BT H

B0, ABRBH L EEREKE(cm’/en’), b
HiBRNLREE (mm) EXRERERE R+ R
M TKNBREGT KEXKBELEFETUE
oF

ETa = P + I - AS (1)
AF: ETa AXFEYEHR (mm); P ARTE
(mm); T HEBAKE(mm); AS X2 m T& T K
S B (mm) o
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2.1 FREfEARRKELRKAS BT

EXTRMOX,l TREERD , KBLHKSS
RAEFEZHAKRBEREBOR W, K PER
X+ RARFHETRUHEBEK. B 1 HREEK
EREFSTERNREEBENZETH O~ 2m
TREEAR BT EMEE,

B 1a =R AR & F K E B EBUREY
EFHAREREHASLAE(TI.T2 1 B) KRB L
WAKSHBSEN, BB La WU, EEVEF
PR AERERAEYHRE, XL RNEN KD
TETREREMOERE, BARD. SHRBLE, =
FRERLENRE L RHANOKRIHESELREK,
HHEEKLENFRATEERR . £ZHKEBRE

HAAY T1AE, FAEFHH m K2 E 140 ~
160 em T2 &K EX BT 30% L E,200 em 4L
A KBEIE 0%, RAKXEFRNALEETKE
WM THEEN LK BHRERR ;ML EMHE
KEZHEPON T2 48, EFHHEY LK
BLH AT O~ 140 cm F 140 ~200 cm, I FAEF
Pk TL &, FFUREEHMAKS T TL X, BX
NHEEERAEFBA; S5 TI 5 T2 L, T34H
MAEHKERERB/N, BETHHEKEHEE
K NFER K EAE, L BKFEEXHBEO~
100 cm TP, LA P KERER, A 251
BRIBHEKINEEER. BANEHEREH
EF,TI.T2 R T3 4b B AR 480 mm, (Bl FTLAFHK
EWAAETFHHEKGIRAR, LBEFEN KD E
RHE,
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B1 FERERERBLEREA 0~200 co TIMHEHASBETRH
Fig.1 Dynamics distribution of soil water in 0 ~ 200 cm profile under different irrigation treatments of different period
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EFHEARERSHASAE (T4 TS F To)RH L
BRSO EEL. 5E 1a AR, T4.TS # T6
RELERNERSH/D,TUBHEREH AN,
FEHHALTHKYIERER & B5H 1 i
BB AFEXHHKERESH(T4), HE T 160 ~
180 em MK EBRRE , BEBRAHKILAE,

BHlchEMEREHHRNLSHKERS
EERMEBRNASLE(MATHURFEHESE
BARETPARERESHALE(T f1 8)KHE
THAKFSH ATk, HEATUEH, 5 ™4 i,
AEHEBRERRXNLE(T), HEAS>SRYER
BR.BEH% . ELEHKERLE, 5 7
AR L BEE (160~ 200 cm) BRI KR E. T7

M AL EREAEBRNCELE A FHER
EFAK HEEKERAR, EHELS RSN,

B1dARFABKERSHSEFTHERLH
TIT4 0 T7 HEKS L. BETUES, &F
KRS T K, N 180 mm LLFE(T1 71 T4), &
FEEHOEBRETAR(TI> ™), BEKEHAHN
TIABKHNEEKRES B4R KEL R
HASBREUAK. LFHAERN T4 0BS54
FHERH TTABEEE, BRENERERMR,
B4 F B BT R KM (T B EAK D86
ERBATANLE(T4), THRAEERG ZEE
EBREENKIS .,
2.2 FEMEAERRALREEKBIN

B2 ARREALET AEEHKEBRBE
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H2 FARAMMAEERLELREB 0~200 cm LINFIHKKRHER
Fig.2 Dynamics change of soil water storage in O ~ 200 cm profile under different irrigation treatments in different period

LEES -, EMEBEZALESEHEKERSA
HENER IR TIHAREREVHEN LR
KEZHELRBERMEYDREGE WE KT,
50~40 cm RFRIHR,40 ~ 100 cm T W KB K
HEZEERE—EER, HE2TUEFH, &F
fREKHERER) T1.T2 A1 T3 &b, f%/K MG 40 ~ 100
cm F T ) - S0 7K B B VB /K B A 344 o i 386 hn L 7
FBANEBME, L FHAKEREHSHH 180 mm,
120 mm #1 75 mm A9 T1.T2 f1 T3 4t 2 40 ~ 100 cm LA
TEHEBRED N 105 mm.93 mm F1 41 mm, &
MEEFHR,HEK 40 ~100 cm B+ HWEKEEE
mHE (K BB ERR: — KT, TL> T2 > T3; —
KEEZKE,TI=T2>T3:; Z K ENKE,T2>
TI>T3:AKEERE, 2>TI=T3;HE_KE,
HTEFHMEEK ERT 2/ T3 A EMEK
B, AHRLXSFLKEBREH N 120 mm FI 4 HE, &
EHFHZKIF,40 ~100 em + B T WK EREER
i T, E2bWERBEE 2a TEHKE RN AL
RZat, ENEETHAR FIRE=ZASE, TS &
HH T4 T 4 40~100em HEKBER 15%
~25%, BR TS L BHRELKEREHENT
T4, Bh FAFHNOEKRE X, FXERHEKE
B AEHHEKTEEMT 100 m UTHEEL
Wko B2 B 2d X, EESBUEBRNETY
KX+ HEH T 40 ~ 100 em B9 T K 7= 4 —
EREW, EAKERAH T7 45 5 40 ~ 100 cm
AIRCK B H MK B /N T8 AL B3 I 10% ~ 30%,

S5XFHKERN M ABEE EFHERTHN
KE L (T7), 3 40 ~ 100 cm S E K N 5%
~15% RE2AGBHEEKEFHER, LiRHL
FHBANMMT 100 ecm U FTHERLZE K,
M0~200 cm EHEKERE, AFRME XL E
FRANHEMER, HE 22 TUEH , LSk
B TLT2F0 T3 ALT8,0 ~ 200 om B H A B A&
HANSKER KERERMNETHNEREEA
R IEXRAEEFPEBHN LEZMAKERER
43514 180 mm 120 mm B9 T1 F1 T2 4L 3 0 ~ 200 em
UFTEHBRES N 126 mm M 103 mm, T3 4
BE mUTHERTE. BNELEFHRH.LF
PAKERNEFRRKR, EEFH = KERLIFT,0~
200 cm TR KBEAL, B, TI>T>T3,ZKEE
WAKE,TI=T2> T3; WHKF,T2> Tl > T3, BHA=
KET,0~200 cm £ E+EEKBEEZLFMHAE
K, AT BMAEKEHLRE T2.T3 KK
MEZKEAHE B TX = MM BB EH
HELFUEAXHFERMEER T B M TR
BUKHGEZER METHOEXKEZVNATR
HEXZE. B2b MHE 2 AFEHE, B 2b =4
AT T4 TS T R EMAEFTHERETE M-,
FUEEEHO0~200 cm T HEHEKEN 4> TS
>T6o F 2 KU, EFHEERMNEFT HE AL
WE|TH 0~ 200 cm B LXK BFE—EHEW.
BKBERK T ABEEMNMEFTH L EHE 0~ 200
em RIEK B HHE K B/ AY T8 AL B IN 5% ~30%,
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S5XBMHKERN T4 LB A FHEREHL
RIS (TT) , E=Z KU E R KES T4 4 EAEY,
E=KUBI/DT T4 408, RE 2 MEERBHEKE
B, RiR AL FHEAEINT 100 cm LT BB
BBk, H2d 2 £EHKEREHNET
BEMEB KL, EEMETEFHA,0~200
cm B E R K BB K '
2.3 FRBAERZGTHREKRFEIH
AWAFEBEAERR G T 89K BHAR P4, 0

FREYHAEEBURTARAKEEEER. £
3IAREERAE KT, 7654 K 3 BB B (2007 -
11 - 21 ~ 2008 - 03 - 21) 135/ 3 4= & B B (2008 -
03 -22-~2008 -07 - 18) RHKEF#HE, X F 200
em 12 I LKA, BT B\ FIBEK (R %
BHTAKMIE), XHAH L REARNEVERE (R
ERBRAEHE),

%3 2007~2008 ERERBRLENNERBLWKS FEHE
Table 3  Soil water balance calculation of spring wheat with different irrigation treatment in 2007 and 2008

b =] 5K MY B Storage irrigation peried (2007 - 11 - 27 ~ 2008 - 03 - 21)

Ttems Tl v hx] T4 1 T6 7 18
0~ 100 cm 1 XK EA(E (mm)
Soil water capacity change in 0 ~ 100 cm layer 116.5 40.8 53.3 103.4 2.7 55.1 -20.5 -26.1
100 ~ 200 cm + XK B2/ (mm)
Soil capacity ¢ in 100 - 200 cm layer -32.6 27.5 -13.0 -31.9 29.9 -10.9 -9.2 -12.2
0~ 200 cm KK B A/ (mm)
Sl capacity o in 0 ~ 200 em layer 83.9 68.3 40.3 7.5 72.6 4.2 -29.7 -37.3
KT & Precipitation (mm) 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8
¥ E B Imigation quota (mm) 180.0 120.0 75.0 180.0 120.0 75.0 - -
KA+ WHE (mm)
F transpiration 100.9 56.5 39.5 113.3 52.2 35.6 34.5 42.1

b 3| NEEH BB B Growth period of wheat (2008 ~ 03 - 22 ~ 2008 ~ 07 - 18)

Ttems Ti ivl 3 T4 TS T6 7 T8
0~ 100 cm + X7k A4k (mm)
Soil water capacity ck i 0~ 100 om layer -112.6 4.5 17.2 -93.8 -5.6 -83.1 -68.9 -13.8
100 ~ 200 em £ -7k B A5 4t (mm)
Soil capacity change in 100 - 200 om layer 90.7 76.9 66.9 61.3 16.6 13.1 17.4 4.4
0~200 cm M AKEAEL (mm)
Sl water ity e in 0 200 cm layer -21.9 81.4 84.1 -32.5 11.0 -75.0 -51.5 -92.4
REFE & Precipitation (mm) 46.8 46.8 46.8 46.8 46.8 46.8 46.8 46.8
%8 5 4 Irrigation quota (mm) 300.0 360.0 405.0 240.0 270.0 300.0 420.0 330.0
AEAZRBE (mo) 368.7 325.4 367.7 319.3 305.8 1.8 518.3 469.2

Farmland evapotranspiration

- RRKA TR+ RRKSBER
Note:“ - " stands for water deficit, and “ + " stands for water surplus.
MEIPARS £EHAERDETN.£F

F5 K BE MK 9 BT A AL BE(T1 ~ T6)0 ~ 200 cm Ky 1 ik
S R-FEERA BT b, 3+ B S K JE BB A9 3
T, £ ERHTHEKERNLE (T A1 T8), X
BB 0~200 cm LMK TFTHRRE. AR
3HRTUEY, MEFEE200cm U THEERR,
RERBAKSFEIFBHERA LSHKERE
AKX KB BEE LXK CREKBAKITHE
HMHELOR, L FHKEREH SR 180 mm,
120 mm.75 mm A T1.T2 #1 T3 5K T4.TS5 # T6 4L 2,
EANEBWE,TI.T2 M T3 40 BH R BAFHER

R332 100.9 mm.56.5 mm.39.5 mm,T4.TS Fl
T6 4L 4y H4 113.3 mm.52.2 mm.35.6 mm, 5%
KR T A T8 B L, KR EHAN 75 mm
BIALE, FZEAE, REKSRESARETHKE
BHLEBETIRTSRARENESR,
ENEEEYP, FARABKERNLBURET
PEBRNLCEMRBASEERLRAER. X3 %
B, 2AERFAMKERN TL.T2 1 T3 L8, BRE
KEREHAR, . BEEMEREHER,ENELE
Bret,0~200cm + BT WK EERERAN, LB
KEBREFRKN T ALEKGH TR, TN 21.9
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B2 %

mm, Wi T2 #1 T3 &b B WK EFHE M. 5 T1.12
T3 ABRRR, T4.TS M Te B, HXNELF
PIEREH LN, FZHN 0~200 cm LKA
KRR TS B N4, T4 F1 T6 WA SH, XRé T
EEBEYKIMEERNGHR. BOMEEHER
B T7 M TS L3, EFH 0~200 em B9 HBAKFY
BSHIKR, H T 608 B R K B30T D,
M E BB BT UEY, MEATHOKRE
REABEREASHMAKEREHEANETHAERS
BEX LEHMKEBREBRRKNRETHEREH
K, RHABEZBEHAK,
2.4 AERKERNENE-RAUABEMASHA

g 400 A

HRATNEL, AREALBTENIE~RH
BREREZETEREL, HP B /BRELE
ZEEHEER KA BARE FERFE KL

BTERUAB, £FMAEFHLE T2 HBEEL /D
BRBTE MR TREESS S0 E %
A7 TI F B 13.8%.26.9%+30.5%.30.7%,
5.6%,

XEETHEXKER MEEFHR/NDEXKER
R TS HEK B BTE BEE.TRE
SR T BN E 2.5%24.4%.19.9% .1.5%,
T1 BRI /NS, TS AR B9 R 0.4% . HATHEK
RETBHEHFEAREERBEAKLBEYK. RFH
EBRLENENEHNTREZRN, T2, T3 M TS LER
FREH,T4,TOHM T EH,TLH B HFREME,
TREEBA KT ARERAN T5,T6 Fl T8 L
BA,T2, 4R TTRZ,TI #1 T3 &/po WERBEKS
T EMERAKSAARBEESGSTERY, T2
AT ERRERLHMKERTHERFE,

£4 FRAAKLBXBNEFRARTMAKSFANENHER

Fig.4 The effect of different irrigation treatments on yield constitution and WUE of spring wheat

e
Irrigation of ear Ears of ear Grains TGW Yield WUE
treatments (em) per plant (® per ear (&) (kg/hm?) (kg/ (- ha?) )

iy 9.59abC 15.93aAD 2.62bCD 39.87aC 41.10abAD 8658¢ 18.0

T2 10.91bD 17.33bAC 3.42aAC 52.13aAC 43 .41¢cD 10557a 22.0

T3 9.99aCD 15.80bA 3.48aC 44.53¢A 43.08¢CD 10017a 20.9

T4 10.43abA 16.93bC 2.95aD 50.67bA 42.03aAC 9630b 22.9

TS 9.83bB 15.87bA 3.26cA 47.80bAC 41.71aAD 10071a 25.8

T6 9.96aBD 15.93aC 3.23¢D 45.47aD 40.56abA 9180b 4.5

iy 9.92bC 15.80Acd 2.90cAC 43.33bAD 42.13bA 9396b 22.4

T8 9.27abC 15.60bD 2.32bC 39.33bAC 35.59bD 8271¢ 25.1

EANAEFERR P<0.0sMBEKRF, KEFBER P<0.01 HRBEKF,
Note: Within each line, values followed by different lowercase letters mean significant difference at P <0.05, while capital letters mean significant difference

at P<0.01.

3 ZwSihe

ETREY¥TEBX HFIHIRHRNEAMK, HT
WABREAR, BERS GRS, RIEEYERKRE
BHKGRESELHERRELS, Bilk, mTEHR
WAKERHETSHER, BV EA R EHARH
EBEHERNKHE=NWEERB., MAKERMERY
WK —FEANEREEER—-EBE EHR
R EENHKEREHE, AMUER T L EHEK, X
REEYERBAERENER.

FXRRARFZH, XL FHKEREHBE KL
B AT EN L RKIBRE S HLE 140
~160 cm, B+ X KBEB T 0% U L, BERE

BR SFEHKEREFOR, REER L RAR D
BR. BOMBKERES, LRKGEESHE
0~100 cm WEA, A 25| L HHTKIHHEE B
Wo ENEEFN EVFTENKS S LK
MERLRERRERN ARSI AR L FHKERE
HAE, EEFHHEREF AL E LT EE K
BER B4MGAE. BELHAKSERERK,
BREKETHR, L FHAERNETHERL
BATFHEREERKAMLHE, HEKSHLHE
EEFE0~10em WEER BEHRERERE
BREFNKSSH, WK HERMT, &2
K MR BB AT, & B KB ETA S 2 0~ 200
em (9 1K 5 A7 ER A BT 48 00, 3 HLREE K B0
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Analysis of soil water characteristics of farmland under different
winter storage irrigation in Hexi Region of Gansu Province

YANG Wei, ZHANG Fu-cang, CHEN Jing-jing
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas
Ministry of Education, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: The soil water characteristics of farmland under different winter storage irrigation in Hexi Region of Gansu
Province were analyzed. The results showed that profile soil water distribution of farmland was mostly in 140 ~ 160 cm
layers with the treatment of 180 mm winter storage irrigation ration, and the soil water content of the layer was above
30% , easy to occur leakage in the deep soil layer. In the relative small ration of storage irrigation, profile soil water dis-
tribution of farmland was mostly in O ~ 100 cm layers, unlikely to occur leakage in the deep soil layer. There was large
invalidation soil water evaporation with the higher ration of the winter storage irrigation. In same winter storage irrigation
ration, the more irrigation ration in wheat growth period, the more soil water content and deeper layer soil water distribu-
tion and deeper soil water leakage occur. In same irrigation ration of experimental period, comparatively with winter stor-
age irmrigation, the large ration crop period irrigation treatment had a soil water distribution in 0 ~ 100 cm soil layer, and
the results also showed no soil water leakage occurrence. In the same total irrigation ration of experimental period, there
was a water deficit in 0 ~ 200 cm soil layer with the treatment of large volume shortage irrigation. It had showed that there
was a higher evapotranspiration occurrence when having a higher winter storage irrigation ration or larger irrigation ration
in growth period. With the appropriate storage irrigation ration, it could not only better crop growth but also increase irri-
gation water use efficiency.
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