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m ERAREEAKLE, FFHRER 10.5C,FX
PR 4% 51 B 548.94 x 10° J/em?, 4F H HE B ¥ 2 528.3h,
45 B R 40.1°C, BRI AKIR - 20.1°C; X/ 160 ~
200 d,EHHETE 571.9 mm, BREFHHEARY,
FEEPET~9IR KBETERE, FAKR1832.8
mm, TR+, hEHB, pH 8.4, B E LI/
EhE
1.2 #@igit
REMATERR/NE B LT % ERPIRAE
GishfE vk, B AT M R M AE (A 150 kg/hm’, PO
120 kg/hm?,K,0 90 kg/hm?) , #AIR Z(ZE 50 cm,
¥ 50 cm, 2% 15 ecm) , 2 F BB M &, 54
MNKZZZW, BHHE=AT/ME,FTE 25 cm, /b
REH 12 m (K 4.0 m. % 3.0 m), KB IF 4 74
7 EPAhER 1 2 + W R 5 (DM + BU) (4
W B + WEHBH(DM+JG) #3225
WA+ BB (DM + YM) L H 4. B A EE
(CK)o ARBRAMIEAHT, EE 3 K. #K
SR N EE 47,18 105 kg/hn?, IR IE E A B 210
J7 /hm? , 56 BT 2 1 b RO 1L A SR B R A7,
RAF N M/ EFEFT, 3 6 000 ke/hm B 5 H
FHA BHLEREL, URBHBERKE, Bik
W AT TR RARAGE, HEAREE

ESWA “+— 7" EFFH X R IR R Rk LR B AR (2006BAD29B03)
EERMA BT (1982—) , X, WHEELAA, EER T  FRAAVEYHAERREAR ST RHFEFMM. E-mail: hongyanliu. 2008 @ 163.

como
WREE: HEE1962—) B, WEHMA B2, WLERW, TEABESRE BRREFTFR . E-mail: hikuan @ tom. como



Fam

FUHELL % 0 22 0B 5 X B M 39K 2y BV K 43 R 1 T 153

AERI1INLFIRXKHR ANERYOBET
W, 200749 B 13 HEFRF,2008 48 6 A 10 Hil

332008 4£ 9 A 18 H¥E#,2009 & 6 B 8 H WK,
MEERKPFERTERRE 1,

®12007~2009 £EPELEKFREBMR(mm)
Table 1  Monthly precipitation of 2007 and 2009 in winter wheat growth stage

4 9A 10 A 1nA 12 A 1A 2A 38 4R sH 6 A sit
Year Sept. Oct. Nov. Dec. Jan. Feb. Mar, Apr, Mar. Jun. Total
2007 ~ 2008 28.7 48.3 1.6 9.5 29.1 8.3 13.0 31.7 23.5 1.9 205.6
2008 ~ 2009 55.7 15.0 (1] 0 0 25.2 18.6 14.9 145.7 0 275.1

1.3 RUmBE5HZE

THARGGE ENEEHNBEEREEALT
BB (2008 SEMER NI A 24H 4824 H.5H
21 H,2009 MR 3 A26H.4H 26 8.5
A1V H)RAB”THREENE, EEMPEHKE
7K PR X0 o ] R, 338K 531 TR B O 200 om,
4 20 em BL—1 L #,

TEEKE:v = px hxwx10
AP, o AL FEPKE(mm); o WHBE LM+ EAE
(g/em®)sh AERBEE (cm) ;o ALEAFERET
SB(%) .

e KB AR Y b Mk B B R A5 1E
AERBRMEZHURB T RKHEMERER,
AR K P B
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BRKBAFEHNEF-EREY =R, HEXR
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2.1 HRZFREREARNNIHRASOYE
FALBRETRIKBESEETERRAR
o BAMERFTWAFBEZETALET 0~ 200 cm
TEEREKEWNET DA L, NHEFHXRE:
EEIREKEHA 47 DM+ JG.DM + BU.DM +
YM B & KB 0~ 40 em 5 HIE T BB 20.25% (P
<0.05).7.63% M 11.01%, 12 40~ 100 ecm Bk
BL DM+ JC B &, B HE 10.76%,DM + YM X
Z B 6.23% ,DM + BU 3%t B 5 4.57% , 3%

BN, EFP40-80 em, H FEBEESE LM AL
m s, ERRHEER U KERS, 100~
200em L EHAHELREKEL DM+ I WEH,
B 5.24% ,DM + BU K2, BN B E 3.71%,
DM + YM £t/b 83 BEE3.04% . 2007 ~ 2008 4EFF 0
~40cem 1EFAETESKEHRYBEAFR
H.EELENME, SR EAKEELE 40~ 100
em BEELABLE, DM+ ICEKBERE, N
17.00% ,DM + YM %16.24% ,DM + BU % 15.88%,
100~ 200 em + 2 & 4b 52 £ % B8 A8 4L 08 B 8D,
2008 ~ 2009 £E ¥ 0~ 40 cm L & K B DM + JG.DM
+YMEWNRERBEE(P<0.05),DM + BU 5H K
EZHAE %, DM+ JG.DM + BU,DM + YM 7 40 ~
100 em F7K B 4 51 85 BB 26.55% (P < 0.05).
15.36% (P < 0.05)#120.46% (P < 0.05), 100 cm
UTHETREEN MRS LB T ER—
B RAFEETEEWMLIELEKS AR HTEK
SRR/, BT A 100 om RUF AL BRI B0 2 RARD
METHEMBHRENE L FEKEER
RAEAKERXONE, B 0 2SR ERNIFE,
FTYRBRREEAREHE KB, HMFRYHY, &
LHEEMBHARKES KEIRANTHENE
P HEHHEARBEE FRLET LEHESK
B EMR N (A 2):DM + JG.DM + YM.DM + BU
F£0~40cm +EFKENFIEABE 15.81% (P
<0.05).11.04% F1 5.47% , 40 ~ 100 cm 1 /2, DM
+ICEMBREENEERER, B EE 13.81%(P
<0.05),DM + YM X2 ,DM + BU & /|7, 100 ~ 200 cm
+ZDM+IG.DM+BU MBS KERHEBEMNES
0.73%% 1.55%,DM + YM 8 & Kk 8 1€ F 5 B,
2007 ~2008 -, FHIER 2 XKMEWAS, L 8%
BAGHEBIHE, SKBER,£1+Z 0~40 cm,DM
+JC Bixt B #21.72% (P <0.01),DM + BU #1 DM
+YM 2518 % B 8.22% (P < 0.05) 1 16.98%
(P<0.05)oc DM+ YM 7E 40~ 100 cm &K BN
11.63% , %% B = 18.31% ,DM + JG K 12.78% , %
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FRBX LB

Fk

*} BB 30.01% (P <0.05),DM + BU b 11.01% , ¥
Xi B & 12.00% ,CK 57 9.83% ., + /2 100 ~ 200 cm,
EHBEMNBERAEE, 2008 ~ 2009 FFE 4 A
DM + JG.DM + BU.DM + YM % 0 ~ 40 em 1+ E#F
BHEEKELSHNENREMT 21.72(P <0.05),

8.22% 1 16.98% ., 40 ~ 100 cm T+ E R ML HEIZF
ARE,DM+ICEXNBEREE(P<0.05), 100
~200 cm +/Z,DM + JG il DM + BU &3 BI85t B 5
5.24%%10.28% ,DM + YM BE % F %) B8 ,
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Fig.1 Influence of different treatments on soil water at jointing stage of winter wheat in 2007 ~ 2009
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Fig.2 Influence of different treatments on soil water at heading stage of winter wheat in 2007 ~ 2009

BB NETAKMRENY, EELTHR
FERARMKSHA  ERANTRENE, SL4HEO0
~200cm T2+ EEKEEMIE 3 iR : AHE
FHEKERE, LE0~40 cm HFLELEAKE
B {RF X :CK > DM + YM > DM + BU > DM + JG, 40
~100 ¢cm, DM + JG.DM + YM.DM + BU 4 5l 8% %} B
{£10.21%( P <0.05) .10.38% .8.78% ,100 ~ 200 cm
T2, BB B3 BALEE R /D 2007 ~ 2008 4F
f£,0~40 cm +JZ,DM + JG.DM + YM .DM + BU 41 I
HXTHAK 11.67%.5.35% M 6.61% ., XRHTi#
AEEME, NEREREKHBRFALHGE, 4

KEMERERRK, KFHES, X — B SRR
B UE 23.5 mm, BEAK 1% ERKS IR
4 ERELENEKEBRKT X H, 40~ 100 cm,
SR B E S KRE K, 100 ~ 200 cm £+
B.&4HKSERTLAYEE, 2008 ~ 2009 FH
ELRE0~40 cm, FLHEEKEHRIT BT, 4H
HERAEBE, #1240 ~ 100 cm,DM + JG.DM +
YM.DM + BU S kB HXM Fx B2 AERKT
11.59% .16.99% .16.23% ,100 ~ 200 cm + )2 ,DM +
JG.DM+YM.,DM + BU b B+ HEE K EE X BEk
THE,
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Fig.3 Influence of different treatments on soil water at filling stage of winter wheat in 2007 ~ 2009

ENERAY HEE T HEEGHE ML EEK
BEHEE 4, NFEFHEFE:0~40 cm, DM +
YM.DM + JG.DM + BU 43 5|85 BB & 4.21% (P <
0.05).1.09% % 1.61% M3 FHEXH , RAMER
KA FHEM, TS HERRL FEREYML
BEEBKIHBEREE R, 40~100 cm +/Z,DM +
JG X AK 0.76% ,DM + BU.DM + YM £ 5t B 5
0.49% 1 7.94% , 100 ~ 200 cm, DM + JG B Xt FRAK
5.69% ,DM + BU 5 DM + YM B9 &K B MK, 2007
~2008 4EF ,DM + JG b BAE0~40 cm LB HES
K B8 BBA% 3.04% ,DM + YM F1 DM + BU 43 Bl %
X EE3.73% M 0.87% ., T2 40~100 cm,DM +JG
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Fig.4 Influence of different treatments on soil water at maturing stage of winter wheat in 2007 ~ 2009

2.2 FAEAWESRMENEKRFHAREHEM
REMEAMEEARESESHAYERER,

BREKIFAEE, SERBEYSED, KE2

AT LLE H,2007 ~ 2008 4EFE/DE =R A DM + ]G #

B, 54 822.38 kg/hm* (P < 0.05), 5 Xf B8 3 fm
40.21% ,DM + YM 8%t B 3% 0 29.92% ,DM + BU £
X§ BRI 26.91% . KA FIFSBEL DM +JC B &,
ik 14.43 kg/(hm®* mm) , B X3 B3 1 35.21% ,DM +
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¥ 28 %

YMKZ,%E 13.72 kg/(hm® - mm) , X B M T
28.55% ,DM + BU £ /), & 13.08 kg/(hm®* mm), &
HEEBERKBEKF(P<0.05), b3 1%
BAREE, #/KEL DM+ JG F K, N 334.27 mm,
AT EE T 12.04 mm, DM + BU B & /b, &
325.79 mm, 2008 ~ 2009 4 DM + JG.DM + BU.DM
+ YM B84 Sl 8%t B fin T 38.86% .33.88% Fl
35.00% . HALFEMKAFIFAKEL DM+ IC &,

e x) B 26.80% ,DM + YM (K22, DM + BU & /),
BRBEXNBEEREE(P<0.05), MFEEMF
HWRILIEY DM+ JC =B AK A FI R EE R,
DM+ YM KZ,DM + BU /b, BEi&¥kE DM+ JG
RATHRIFOMEZRBENER, XET LHEHOKD
REBETKSHAR, BETTE, DM+ YM &
BURBTKSAARE, BH5ELRM DM + )6 ¥
g,

£2 ZMEERKBATELENFRREERKSHANE

Table 2 Effect of different treatments on grain yield and precipitation use efficiency

- i | +IRE-K Soil water storage(mm) ki K 43 FI
f‘ﬁ T lEmenn Yield Water ption WUE
eam e (kg/hm?) A = (mm) (ke/(hm?+mm))
Presowing Postharvest
DM + BU 4364 .95ab 353.20 225.18 333.62 13.08a
DM + )G 4822 .38a 353.20 224.53 334.27 14.43a
2007 ~ 2008
DM+ YM 4468 .45ab 353.20 233.01 325.79 13.72a
CK 3439.37¢ 353.20 236.57 322.23 10.67b
DM + BU 3639.67b 291.65 250.26 316.49 11.50b
DM +JG 3775.14ab 281.60 249.78 306.92 12.30a
2008 ~ 2009
DM+ YM 3670. 10ab 282.97 252.23 305.84 12.00a
CK 2718.57¢ 281.98 276.82 280.26 9.70c
DM + BU 4002.31 322.43 237.72 325.06 12.29
WAL DM +JG 4298.76 317.40 237.15 320.60 13.36
The average DM + YM 4069.275 318.09 242.62 315.81 12.86
CK 3078.97 317.59 256.70 301.25 10.19

3 w5t

) REEH AELEFERAARNEER =
FRTLUBMBRGHER RELHNEKE,
XEREXEIHRLERRE—BM, i T HEK
SR EMRBEME R, {# 40 ~ 60 cm 1 60 ~ 80
emCEENELFEKBYEEFHERHAT
PRt MR/ E + ¥ XK ETE 40 ~ 60,60 ~ 80
cm F1 80 ~ 100 cm Ak 34 3R B0t BE 4B 5 30 M 1 O T 3
mERYERUEETROBEEN, B4BAEN
FLEBFHNREEADELBERX, EHBEME
HAEKERE RECKEDIENR, BEKSELE
ERX pEEEERTHARBRENER ETE
EELNENXBETNEBSRE  E %MW
HER HMEAAL. RELEOKSIRRED,
DM+ BUZE/MEH T H 0~ 40 cm M 40 ~ 100 em &
KEBMNEREGT 7.63% M 4.57% ,DM + JG 7 /H
FRVH 0 ~40 cm M 40 ~ 100 cm &K &4 518+
BB 20.25% M 10.76% . HXRBREH . T

BEXE,—ERWEHESHEE—cBELER
KELTHEEKE, DM+ ICENEEFNPEAET
TENEKE, BRIEEA 20.25% ;1 TEER
P 7T sb R R B B, 4 4 R 48 % 1 BUMI X O
L EEXERE FNEZETFEATFRESARRA
EAEMAKSMABRE, FURETLHEK
g5, DM+ ME—ZBELRB TAKE, £/
EIREH 0~40 cm A 40 ~ 100 cm & /K B 4 5 Bt
BEET11.001%(P<0.05)6.23%, , EEXEE
WO RRALE, R AAAEER.

) RAARAMWZE S A RTEEREME
FEHASHAKE. ATHERAELE RE
S EBMASHHURBEENHBHEKAME™R
BAERUS ZEMEWAE (DM + BU)RER X R
NEER,FRENMBET 29.99% , 7k 5 FH A RH
SHEBET 20.63%., HHEZTRETKOABE
H BRI R B SHANEAE
B ERA, MERKER RN KREE, ANTTRAT
AHFMARERY WEREEZA - WEXTEER
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Effects of dual-mulching with plastic film and other mulching
materials on soil water and WUE in semiarid region

LIU Yan-hong, JIA Zhi-kuan, ZHANG Rui, LIU Ting, MA Xiao-li
( Research Center of Agriculture in the Arid and Semiarid Areas, Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: The winter wheat dual-mulching experiments were carnied out with plastic film mulching on ridges and
other different mulching materials in furrows in Weibei dryland from September 2007 to June 2009. The results showed
that: The treatment of plastic film and straw dual-mulching can increase wheat yield significantly, the highest rate of in-
crease is 39.62% (P <0.05) compared with the CK (no covering on ridges or in furrows), and the two-year average
yield of wheat in the treatment of dual-mulching with plastic film and black liquid film increased by 32.16% , and the
treatment of only plastic film mulching on ridges increased by 29.99 % . The treatment of dual-mulching with plastic film
and straw has obvious effect of preserving soil moisture within Q ~ 40 cm soil depth, which can effectively improve soil
moisture content. The soil moisture content of 0 ~ 40 cm soil depth increased by 15.81% in heading stage. The treat-
ment of dual-mulching with plastic film and black liquid film has a good water-retention effect in the early growth period
of wheat, which increased the water content by 11.01% within 0 ~ 40 cm soil depth at jointing stage of winter wheat.
The water use efficiency in the treatments of dual —~ mulching with plastic film and straw, and dual-mulching with plastic
film and black liquid film were increased by 31.11% (P <0.05) and 26.20% ( P <0.05) respectively compared with
the CK.

Keywords: Weibei dryland; winter wheat; dual-mulching; soil moisture content; water use efficiency



