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LFEMERARAEES AWML NETHASHER
7= B 1 20

MKRRTE R &

HAOb Rk be, R TR AR ERE SR E, 2 M 730070

W A R TR AL T, T 2008—2009 ,2009—2010 FAMERE | LLEE HL R4 % B8 (CK) |, #1598 T AR BT 2 (4
JFE 4%, S E A%, IR ) X R A/ N PR UK A R FH R, 45 R 0 . WIAR B 7 R 14 CK =140 1 o 3 4 v
49.4%F 53.2% , K43 FI AU HE = 11.8%F1 14.3% , FERE = 7= iy A8 = B K =B K360 b =i 54 B kK i W3 IE
A (r=0.952"—0.958 " ) , Wi4E BB I3 30 F- 2948 CK 267K 33.5% A1 34.1% , BEMEALTE b L4 BB A CK 38 7= e B 1
WUE $8 & Wi B2 e K, AR K i R, B TR RRE /K K A 45 A BILSCER IS 0—200 em L3I K &1 W8T CK, 3 it 4>
A S B IR B R BIRE KRN TS, 76 T AERKAE I, 2 A A 38 0—200 em T80 /K 38 5 CK, B PRI0T 2 5 10 7K 43 R PRI 2ok 2 g 4
BEAF SRR CK 41.8 T 86.4 N 43 o, B IEA R T L HOK IR E AT AR AT e A=, Ry =0h, DL IR + 4%
PR RIS e , AT B 4l 36 13K 5531.6 J0/hm’ 48 CK 36K 2542.2 Jt/hm*, ZiA 2% 18, &M + /UG8 e — R r= m sl
B AR B R R TR TR ISR X R B A /NI T R T 2

KR AN W HHOKSY; PR WFRRALIX

Influences of different plastic film mulches on soil water use and yield of winter

wheat in semiarid rain-fed region

YANG Changgang, CHAI Shouxi®, CHANG Lei
College of Agronomy, Gansu Agricultural University, Gansu Provincial Key Laboratory of Aridland Crop Sciencs, Lanzhou 730070, China

Abstract; Plastic film mulching has been shown to increase crop yields in many crop species, but little has been reported
how this technology can be applied to winter wheat in rainfed areas. This study determined the effects of different plastic
mulching modes on water use and grain yield of winter wheat in a semiarid rain-fed region of Loess Plateau, Northwest
China during 2008—2009 and 2009—2010 growing seasons. The experiment was carried out in a randomized complete
block design with three replicates, including four treatments: (i) whole field plastic mulching with soil covering on the top
of the plastic mulch and bunch-seeding, (ii) whole field plastic mulching without soil cover on the top of the plastic mulch
and bunch-seeding, (iii) ridges mulched with plastic film and row-seeding in the furrow, and (iv) un-mulched with row-
seeding as control (CK). Results showed that compared to the CK, the mean plastic film mulching increased the grain yield
of winter wheat by 49.4% in the 2008—2009 season and 53.2% in the 2009—2010 season, and water use efficiency
(WUE) was increased by 11.8% and 14.3% in the two seasons, respectively. The increased grain yield with plastic film
mulching was largely attributable to improved plant growth and high water consumption. The grain yield of winter wheat was

significantly and positively correlated (r=0.952"—0.958" ) with water consumption during the growth period. Winter
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wheat with plastic film mulching used 33.5% and 34.1% more water than the CK in the two years, respectively. Of the
mulching methods evaluated in the study, the whole field plastic mulching without soil cover and bunch-seeding achieved
the highest grain yield and WUE, and also highest water consumption. Due to the large amount of water consumption with
plastic film mulching, the water storage in the 0—200 cm soil layer at harvest was significantly lower in the fields with
plastic film mulching compared to the CK. However, due to the year-round continuous plastic mulching coupled with the
recharge of soil water during the summer fallow period after winter wheat harvest, the water storage in the 0—200 cm depth
in the fields with plastic film mulching exceeded that in the CK field by 41.8 to 86.4 percentage points by the autumn
sowing date the following year. Plastic film mulching and soil moisture conservation during summer fallow period is
beneficial to the rehabilitation of soil moisture and sustainable production of the crops the following year. Among the plastic
film mulching methods, the whole field plastic mulching with soil covering on the top of the mulch and bunch-seeding
gained the highest economic benefit, and reached up to 5531 Chinese Yuan/hm™, which was 2542 Yuan more than the CK.
Additionally, the whole field plastic mulching with soil cover on the top of the mulch and bunch-seeding allows the plastic
film to be reused for the crops grown in the following year, helping save film cost, and improving economic benefits.
Therefore, we recommend that whole field plastic mulching with soil cover on the top of the mulch and bunch-seeding is

suitable to be popularized in the semiarid rain-fed areas.
Key Words: winter wheat; plastic film mulching; soil moisture; yield; rain-fed agricultural region

MRS 5 R P AL SRR ) E AR T KA S ERIE I HAEAE R /K 200—650 mm f4 HiL X A fifi /N 22 25
VEMIE T 30% 2245127 AR08 28 B 0N R 2 51 DX b JI5S 7 5 B KR EE A P 0 B LR RN BFSEIA
gt b B e T T K B A B ER MR B T RN e K R 30% (FRARZEEE 50% sb
K58 15%L) F

{EFEE T IR A, K U SRR AR A a8 EAT SE R 0 3R H 2 K F IS0 o B A
BLAERF T R e B DR AR P i SRR FE PO S5 B R, nDRE B N RR K G 73.2% BT £ T 0—
200 cm +EBAEGHEZE K 108.4 mm, HJ5 R HZBBEAREH AT /N | 7T e R BB b # B8 A= IR K,
R S N K AR e O e S BRSO E LA KBTS P 2 s iA
S 1810192021 o M - PRI BRI 26 & ROAR T REK S R, B T 2R/ 26 R L, AR A BROK Ay E B TR M
S SURa I oy = | 791, A= e R | R EE AW TR SR 1 a8 U= L N1 3 1A = B 1By = 1 el w7 D
TR AR HE K 2 THFE Fh P B R ) A PR R A A, DT B K RIUFRCR . 53 A T 28], B R AE 3 s 7 2 A
TR R FARCR R, 6 = HEK o TE R R 203, BB AMEAEY 24 F B 0—200 em 12 SFEK & B i
TR 0B i AR T X R R K A JE 2% Ramakrishna 25 GAO £ B & AR
PR UERR 28 R AL, /EWIXF 140 em DLF 27K 0898 B R nsik . A 0Fgs 2300220 B aY iE e K 2>
SEUGIHUAR R, SHRBKBAE , SRR 0", 28 Tk ERFFT B2 i 7 o Al AT PR 4 1
Jin, MBS OR B REK IR BE T, % 22 78 IR AT 23 PRIFE K o B | 4= 8K i s e LA I 5818 177 B 146 )2, 572 T
Rk e,

HRRAE 35 7F 20 2 80 AEACTF IR N H T/ 42, R IR BN H AT CIE i 1 2R B =, XS - 3K 45
By ) PR B S 5 B MR B YRR 2 b A R E A K BT SRR AR R 22 5 . B ERr
T K AR R FWEY A KB 7 B E RS A 7 A TCR2 e, EE AR BT, ASRE— TS .
PEAEE 4 R T R R SRR K ANOK IR SR 22 i ELR B i AR 21, AR 38T #4317k T 58 46 )
B S SRR, DR AN [ 28 RSP AR R AR (R 7K TSN | A SR /N2 A RN ™= i B 5 il 1T e 5 L
EXAH R 2SS, (HHATEPICE £ @ e T RN IR RS =R T, &/ N AR 7 AR 7 =X R 56 F K43
FIH He T I B 3D A (R IR/ NAZ DF 58 R 2B XA AR B BT A0 )2, Bt L 58FE K RHIE
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PRIRIY L 37K 73 4b 58 FEAK A5 AR R R AR 5C Oeb T 3 3K R AT SR 82 A= 7= 5 7 T e . PRI
ARBIFER 3 Bl F /A A 7= ST AR A AR R AE 77 2, DAL GE 0B o 2 Rl R o X 1R, O
JET X HHOK M AR S i FRK S K oK S DT T LRI ST, W ST 45 SR D 4 s LI 7 AL
PR CHEROR i eid B B R DT 3 A6 S A N AR B

1 #MR57EE

1.1 g HAE AL

G T 2008—2010 4F7E H Al K24 76 AR A B LR A R0 S0, 7% XK 1970 m, 4F H JRAT 4L
2476.6 h, IR 6.4°C , =10°C LR 2239.1°C , F /K £ 390.9 mm (K 1) ,HE78 & & 1531 mm, 85 + 5 P58
AT R FERL X, X g R Ea + | 2R, FE T 5], 0—200 em + 2 A E
H1.25 g/em’,

1970—2010 4F 40a 42 4FF- ¥ [ K 9 390.9 mm, Hirh & /N3 42 B IR K 4 181.4 mm, 5 2 4EFE K Y
46. 4% K RIAFE K M 209.5 mm ;2008—2009 4F B[4 7K 384.8 mm , & /N7 A T S AR PR B R K 43 531 o 191.1
mm F1 193.4 mm,5 mm DA A KI5 143.6 mm F1180.3 mm;2009—2010 4E B4 /K 323.6 mm, & /NE
P R IR 7K 53 31 243.2 mm i1 80.4 mm , A 24K 53318 211.9 mm Al 60.7 mm, 2008—2009 4:
KO NEIRERIREK T 2 E5E, 0 3—6 H BEKE & 4 W m /> 40.6% , & /N EERK G2 R E,
2009—2010 A 75, A/ N 4B R 2R 7 B BEOK R 50.2 mm, b b —4F B2 [RBIROK i D 53.9% , s A /N2

BT RS2

R1 2008—2010 FL/MELEFHRARNEFEKE (mm)

Table 1 Precipitation during winter wheat growing stage and summer fallow from 2008 to 2010

P i) 9H 10 A 11/ 12 A 1A 2 /1 3 4 A
Time Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr.

B IK  Total precipitation

2008—2009 53.8 39.3 4.3 0 2.1 9.5 11.9 18
2009—2010 0 38.2 7.1 3.4 0 1.5 20.1 36
1970—2010 0 28.5 5.3 L6 3.3 4.6 12.1 28
=5 mm G5 Precipitation = 5 mm

2008—2009 53.8 33.8 0 0 0 7.4 0 10.4
2009—2010 0 32.5 0 0 0 0 16.7 36

P (i) 51 6 1 7H 8 9H EE PRI FES)
Time May. Jun. Jul. Aug. Sep. Growth period Fallow period Sum

H IR Total precipitation

2008—2009 29.9 22.3 85.3 97.4 10.7 191.1 193.4 384.5
2009—2010 74.4 449 27.2 40.2 30.6 243.2 80.4 323.6
1970—2010 44.6 53.4 77.4 82.6 49.5 181.4 209.5 390.9
=5 mm AR KR Precipitation = 5 mm

2008—2009 20 18.2 85.3 95 0 143.6 180.3 323.9
2009—2010 65.9 44.9 22.3 33.4 27.2 211.9 67 278.9

2008—2009 4E /N AT 2008 4F 9 A 20 HZE 2009 4F 7 A 14 H KRNI 2009 47 A 15 HZE 9 H 22 H ;2009—2010 4EFEL/NE
EEWIN 2009 49 H 22 HE 2010457 A 1 H KNI 200947 A2 HE9 H20 H

1.2 5Tt

IR A 4 A b3 b IR 35 40 B 3 S (PSB PB \RPR) |, LATCHE 35 @2 Hb 53 WX IR (CK) o /DX IR
24 m*(3 mx8 m) ,5 WHK , FHHLIX HHEF

S EE R FIAE (PSB) - M VR B BB 1 1 em, 7K, 178 20 em, JCHE 15 em, A 5C 8 RLFh
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T, BE/NXFR 15 47,

SPESIEFIAL(PB) e AR B B AN 4 R AT R SRR PSB,

ZEE I FEFIHL (RPR) KB AT 28, 22K 58 30 em, 2815 5—10 em, P ZBJR A1 30 cm , 22 1 7 JE | A3 2890 2%
% 2 17,2 171A18E 24 em, SATHEE 2B 3 em, B/NXFR 12 47, 474K & 37.5 ¢,

T M ARREFIAE (CK) - Bt (AN A, 18 554% 4730 20 em, BR/NIXRR 15 47,1786 30 g, 55 1 4K
ZE7E 2008 49 H 18 HE K, 9 A 20 HIER,2000 457 A 1 HULIK; 2 2 A= K 2= PSB 4k 24 /i 5, PB Al
RPR AbFENIZE 2009 4F 9 H 21 H i L HGREE, ARG BV R SR E, T 2009 4 9 H 23 H#&F,2010 4
7 A 14 HR,

25 /NXFEFR A AE AR ], A/ N2 SR B 1 S RN RN 187.5 ke/hm®, B 1 AR K FEA AL BE
FEHH 7T T B 2F 2% 4500 kg/hm® ZH4 105 kg/hm? B (P,0,) 105 kg/hm? 25 T A5 AR 75 46 17 4 Hi i A
HE— R PETRBIIE A . 5 2 AR KA A PR R R, A K ZE e AT 1 e —mg =Bl 1Rk
1.3 i H Sk
1.3.1 8K

(D) FE/NZEREFII T AL 58 2 S AR PR, 25 /N X 73 0—20,20—40 , 40—60 ,60—90 ,90—120 , 120—
150 ,150—180 Fl 180—200 cm £ 8 4>+ )2 43 HIHL A | 45 AL SHERRE A & Y57 T A A 7 18], 8t T30 s - 3¢
Tk

HHES KR (%)= (s iE - R ) /R s x 100%
(2) BHEW K& AEYHE K KoK R HRCR T
IR R A
W=hxpXxw%x10

Ko, w o H K (mm) sh EERE (em) 50 B HIERE (g/em’) , AR A 2 p TN 1.25 ¢/em’;
w% N T IREKE

R HFEKEITE AKX R,

ET=AW+P+I-D+Wg—R,AW=W1-W2,

K BT /N A WA S FEK A (mm) AW AT HIEN KB R (mm) ;P 2 =5 mm A 3%
i AR (mm) ;D RS T 5OK I T RS S (mm) ; We HRZH T KA & (mm) ;R A HERR
(mm) ; W1 W2 53 5 BT AR IS 1 3K & (mm) o AR TCHEE A, H T K ALAE 10 m DLF &/ M2
A BICH AR 1D Wg F1 R W] BT,

(3) IK AT FIHRCR AR R RBCR A

WUE=Y/ET
X WUE K FIHECR (kg hm™ mm™) Y RFER= 5 (kg/hm®) ,ET A/N22 A4 B WEFEK & (mm) .
RINZCR (%)= (PR RIIZE SR 380Kk & — | ZR R 380K B ) /AR PRI R /K B x 1009%

1.3.2  fHAR S KGR T 8 ™ il

TETFAE SRS R AR R RE | B/ NX BEALIEER 3 AN RBE A B 5 20 BR TR ZEEE A AL T MR R
[f]—/INX 3 AFE TR A VB — o PRE i, LA PRI 5, PRI 825 , 76 120°C 2R 7 30 min, 80°C HET
FIEE FRETE, /N g R 4 KGR PR BORE I 2 Bk e it it T, N
FEAEI A Y ORI R A= i R s PR LT B ROR . MR &K (%) = (FE PR E A R T3 ) /4
FREEFX100%

1.3.3 &WFHEsIHAE
PRI (J8/hm?) = ¥R BT M ks
FEE A RS (J0/hm®) = PRI - BEA
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SIAIEIERHE A P A2 MR N TN A 7D BHEL B HLRARA
1.4 HdEab

BHi R Excel #FALEE SPSS 20.0 FAFHATEE I /34, R LSD Wb AT 25 55 b R AR 30 | b 35 /K-
WEN a=0.05,

2 HR55%

2.1 PEMEZR ISR

T 2 AT UL b R SR R0 5 (CK) W8 i T &/ N RPRL ™ s FA W i (HISGIRHE BT CK, &b
PR L IRFRPR A BEZE S . UL PB APRL ™ iR AE 47 e fe s, (HSCIR R B0 1K

BB E e 8 TR K BN CK AR W) 7 s 3 i MR B2 A K TRPRL ™ B8 = R . 2008—2009 4F- 7 i1
I CK AFRLH =415 49.4% (39.3%—64.4% ) W) 42 55 63.2% (50.7%—86.5% ) , WK T5 FU P11 8.2%
(4.19%—11.9%) , 2009—2010 4 & #4345 2008—2009 4 £ #H b1, 76 X ¥ %% CK 38 7= 53.2% (37.0%—
79.1%) A=W re R 72.1%(52.8%—108.3% ) , WHRFE BFAK 10.6% (6.1%—14.0%) .

VR AT 3 B e ARURERR DR b B A Ak B R AR S R B IR K £ 28.3%—28.9% \13.7%—15.3% ,1.7%—
3.9% , FR WAL BRI) 7 i 22 S R B R AR 2E S DR LR R RO 8 T TR i AL B ) 2 S/ N RRE

PIAE AR A BT R I PR = i 5 AR 7 i S 0 5 IE A G (r=10.992 77 —0.995 " ) IRARIE R 5= &t (r=
-0.943°—0.946 " ) AW (r=-0.959" —-0.963 " ) Y5 i F A OG , F WIRPRL R 7 A7 A AR K e SR
b ABBEE A e R e SO RO B AR OU R AR R . DL PB A KRR (HAEKIIREZ, D) CK B
Kt/ RIS T i i AR K TUAR /DN, 28 BH 86 A 338 0+ 520, B i 2 02 a0 0 5 [l R B B
RPR ZEW)™ & AR T PSB (EFFRL™ i WSORAEEURT PSB & —FiobP A 77 S8 3 I i 7 R Ay =X

x2 ZNEFEBRKEZER

Table 2 Yield and agronomic traits of winter wheat

Aib B AR WO A= Wy WOk AL TR HERLEL TR
Treatments Yield/ (kg/hm?)  Biomass/ ( kg/hm?) HI /% SN/x10* hm™> GNS GCW/g
2008—2009

PSB 3789.5b 8084.7h 46.9h 532.4a 23.8h 32.9a

PB 4312.5a 10005.8a 43.1¢ 522.5a 27.5b 33.0a

RPR 3655.5¢ 8177.9h 44.7¢ 428.3h 27.6b 34.0a

CK 2623.5d 5365.0c 48.9a 265.5¢ 33.1a 32.8a
2009—2010

PSB 3103.5b 7017.4b 44.2h 281.6a 30.2b 36.4ab

PB 3874.5a 9566.7a 40.5¢ 352.2a 29.8h 37.9a

RPR 2964.0c 7125.2b 41.6¢ 328.8a 27.1b 35.4bc

CK 2163.5d 4593.4¢ 47.1a 168.2h 38.2a 34.6¢

PSB; 4 JE 7 + 7% Whole field plastic mulching with soil covering on the top of the plastic mulch and bunch-seeding; PB: 425 5C#% Whole field
plastic mulching without soil cover on the top of the plastic mulch and bunch-seeding; RPR : ZE 4% Ridges mulched with plastic film and row-seeding in
the furrow ; CK ; B2 #5.454% Un-mulched with row-seeding as control; HI; Harvesting index ;SN Spike numbers; GNS; Grain numbers per spike; GW; 1000-
grain weight; [R)Z A [F]/NE FHREFR R A0 B a) 22 57 ik 3 ( P<0.05)

22 FEkEEE EKEREX

TR RS v 7 R g A R A ST A AR K A b PP A R ALk B ) B UK P A E e R
IR E T CK(FK2) , M HAE WK E AKAFHECR(WUE) i E5 T CK(#£ 3) . M TEEEKEL,
PRI LG T A6 300 R i 3R 10 ) - 498 I oK o 4% 7 B Ah AR S IR T CK, PRAREAH G o3 3R B, 7= i S FE K & (r =
0.952°—0.958" ) \WUE (r=0.930"—0.935" ) & & 1F A 3¢, W 3k 00 A= 9 7= Bt S5 B UK Bt (r = 0,957 —
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0.973") \WUE(r=0.900"—0.926 " ) i} Z IEAH X, MiAE/K it 5 WUE (r=0.650—0.798 ) AH AR5 2] i Z /K-,

PIAEFERPRL ™ i WORAE W™ & FE7K 5078 5 R B 58 19.7%—23.2% ,24.2%—28.7% ,13.4%—
15.0% , 2% B S b /N2 XK A3 BURK  FEZK B350/ 28 Sl vl 5 [ ke 7= B A K IR 25 5%

FRAEIE B IR a8 B A K IR B i R A i 9], 2 SR e FEZKR BE B R0 A& 3 AT I AR T+
Yy A S FEAR K B WS T CKH il T A KA S SRR, AR 3K & B B AR T CK,
2008—2009 4, A 5 4k FEF- 24185 CK IF AL T o AR B i 45 5 69.9% (57.0%—89.9% ) , A bk & /K it 42 5
8.0%(5.8%—11.4%) ,{H 0—200 cm TIEIIKFFEAK 14.9% (9.8%—19.0%) . 2009—2010 4F JE ) 22 53 i #
5 AR EEAHIR) , 2 AL BV 355 CK FFAE T AL R i 4 1 151.6% (132.8%—184.4% ) , M kR 7 /K s 4t
10. 1%(7.0%—14.4%) , T3E K TEFEAK 9.6% (4.1%—19.6%) ., 3 #7805 = 8] 4k, W4 E B4R PB JFAE
WK SRR BB TARFEKDSE FHE 3K IR G5 2%, 1T PSB BAR R A+ B 7K 3 IR0 35 4 1 5
B ER

PR CK [MIFEZK I 19 22 590 R T2 MR AL 38 (a] 9 25 5 [R) e, 2 A4 K FE 7K o 2 5 i B2 8 /&5 T WUE £
IR EE S 2008—2009 4FAE /K HE 7 I V- Y8 CK 5 33.5% (32.7%—34.6%) , T 73 JIE b 3 7] =5 % AH 2% 2
1. 4% ;2009—2010 4F-FE /K 57 IV 240558 CK /5 34.1% (25.3%—44.9% ) |, 1T 78 IE A0 3 6] w5 I AH 22 B 15.6%
IR TR FE 003 7 A B P 4 88 D43 S 2 HE CK 4787 11.8% (8.8%—22.1% ) 1 14.3% (4.29%—24.0%)

FEACTT ) RS AR A B B O RE /K B o A T I ERE K St 1) G 40, R L A 8 Rk A o 4 A 5 B AT SR K
PR 53, FEK SREIK LLBIEAW) & . 2008—2009 4746 HiT BYAFEZK 5t F1AT RLRE 7K 543 514 170.0,125.4 mm,
FEIK LA S5 K HLAG) 23 51 K 70.3% . 87.3% , 2009—2010 4FJF 46 Fif K6 /K £t FIAT 2% 4 7K £ 43 5l 195.6
150.9 mm , ¥E7K HL B FIAG 5B 7K HL 911535 R 69.4% \71.2% .,

x3 BAESTEVAETH

Table 3 Changes of total water consumption and soil water storage

TFIEM EEEY PR =TT e FFAEZ AN
Flowering stage The whole stages Sowing to flowering Flowering to maturity IR
sz N T A% P PN B LS
teamens B gy Mg PRI g R ek WUE/
R L 72 Rainfall : Ratio/ % : Ratio/% (kg hm™mm™")
WS/mm ) WP/ % mm mm mm

(kg/hm~) =5 mm
2008—2009
PSB 296.1b 7619.6b 71.4a 143.6 256.3a 168.2b 65.6¢ 88.3a 34.4a 14.8b
PB 265.8¢ 8886.2a 67.8b 143.6 260.0a 187.4a 72.0a 72.7b 28.0b 16.6a
RPR 276.3¢ 7346.3¢ 68.5b 143.6 257.3a 188.1a 73.0a 69.4b 27.0b 14.2bc
CK 328.3a 4679.8d 64.1c 143.6 193.2b 136.1c 70.4b 57.2¢ 29.6b 13.6¢
2009—2010
PSB 322.0b 6631.4b 66.6a 211.9 282.4b 186.7¢ 66.1c 95.6b 33.9a 11.0a
PB 269.8¢ 7938.1a 62.3b 211.9 326.4a 210.0b 64.3d 116.4a 35.7a 11.9a
RPR 319.0b 6495.8b 63.4b 211.9 297.5b 222.6a 74.8a 74.8¢ 25.2b 10.0b
CK 335.7a 2790.8¢ 58.2¢ 211.9 225.3¢ 162.9d 72.3b 62.4d 27.7b 9.6b

WS Soil water storage ; WP : Water content of plant; DMA ; Dry matter accumulation amount ; WCA ; Water consumption amount; WUE ; Water use efficiency

2.3 LHOKSRE RN

IR (R AETK R A 23 18 BT ZEVE Y Ak (E T s e A 7= A n] KRS, 32 28 T 2E R A A 1K
TR REIAE] CK 7K, MR 4 AT UL i T EFE KR 2 Ak 9] 0—200 em 1S /K 4 B8 10 KT CK,
2008—2009 F1 2009—2010 4F-78 -3 43 W e CK I 64.7 mm (63.1—66.8 mm) .47.0 mm(36.2—60.4 mm) .
{H# 5 7—9 A H R 35K 94 e, 2009 F1 2010 ZEFKIE T 0—200 em 3K B IR # T CK, 43
M CK 5 29.8 mm(20.9—40.7 mm) ,22.8 mm( 18.5—26.7 mm) , 3¢ W 3% S0 7 IRRP A A 2 18 5 T 22350 15 1)
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Ak,

PRI A% 3 2 Al 1 B PRI /K e A oy 13K i de A, IR RSO R IR 2 28 5 H I K ORIl Re I A G, A
2 4 WL B B AR R ASCR B 25 5 T €K, 2009 4B 2010 4F B R A B8 A0 AR PRIZSCR 4> % CK SE 3 41.8
1 86.4 A 43w, ARIR IR VL PB i, BERIIRINACR R & & T CK, BAR SE IR I ae A ik

FeA EFEAT ZERE A UK AT LUE K o B JRAEP ARG . b T FERE R - S 1 1 22 5 KD,
AU AR AR R KR BRI RE A ¢, B SR K S 22 5 A %, HAHE A 0—200 em +
K (3R 4)  EREAL RS —FE (2009 4F ) P2 55 —2E (2008 4F)24.7 mm(15.8—35.6 mm) , 1fii CK T
R I KR FE N AR TS — ZERR RN 5.1 mm , T D07 30 3 A Ak 0 AR R T A R T A AR ]
B 7K 43 Al RN o] R A =

i —20 LU #2008 4FFT 2009 AEREFIAN R 42K 53 22 5 (3R 5) , AR IEALFE 2009 4FEHE R 0—200 cm
K B 5 T 2008 4 B EEEEHN T 0—150 em B9 HHEEIETK T 150—200 em 4 3R EE T 2008
AF R L RERN N ] K A K A R BLEE R K AB AR ST

F4 TEFOKEMRAZERATL

Table 4 Changes of soil water storage and summer fallow efficiency

i R S RS I Lt BEE A B Gl B A
Treatments WSS/mm WSH/mm CWS/mm Ik Tt Fallow LI
IWS/mm efficiency/ % WSAS/mm
2008—2009
PSB 338.9 226.2b 112.7¢ 128.5b 66.4b 354.7b
PB 338.9 222.5b 116.4b 152.0a 78.6a 374.5a
RPR 338.9 225.2b 113.7bc 136.3b 70.4b 361.5b
CK 338.9 289.3a 49.6a 44.5¢ 23.0c 333.8¢
2009—2010
PSB 354.7b 284.2b 70.5b 7.9b 10.0b 292.1a
PB 374.5a 260.0d 114.5d 28.4a 35.3a 288.4b
RPR 361.5b 275.9¢ 85.6¢ 8.0b 10.0b 283.9b
CK 333.8¢ 320.4a 13.4a -55.0c -68.4c 265.4c

WSS Soil water storage at winter wheat sowing; WSH : Soil water storage at harvest; CWS: Changes of soil water storage; IWS: Increase of soil water

storage after summer fallow ; WSAS : Soil water storage after summer fallow

F£5 2009 52008 Z/NEFEFME 0—200 em T EK ST

Table 5 Change of water storage in 0—200 cm soil layers at winter wheat sowing in 2009 compared to that in 2008

LS 12 Soil layers/cm Pk 75
Treatments 0—20 20—40 40—60 60—90 90—120 120—150 150—180 180—200 TCWS/mm

PSB 4.0 5.3 5.5 7.3 1.1 8.6 -8.6 -1.5 15.7b

PB 7.8 13.3 15.2 34.7 1.8 -5.3 -19.5 -12.5 35.5a

RPR 0.5 -0.7 18.5 19.0 8.6 -23 -13.1 -8.0 22.5h

CK -4.0 -5.7 -1.6 0.6 1.8 10.1 -4.5 -2.0 -5.3¢

Z54H = 2009 AFFEFN ] £ HEM /K (mm) —2008 4EFF A 187K 5 (mm) ; TCWS ; Total change of soil water storage

2.4 FPRHESIES HUER

EIEAR B R 25 B = T CK(38 6) . 2008—2009 4E, PB .PSB #1 RPR (46l #5 43 W% CK 75 2208.6 .
1553.4 F11471.8 76/hm”, 2009—2010 4F,PB . PSB il RPR &l 2573 %K CK 1 2262.4 .3531.0 F1916.2 J0/
hm?®, 55 —FE PSB 4 2s i T PB, FEEE PSB Al — VR B A, DR e AR R AR AR 5 PR 2E R B 2 4l
2%, A PSB f i . PB K Z \RPR ik,
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Table 6 Cost and return of winter wheat production

e NEEHZEA MR A PUBIEA HE®A BPEA iU ON a4k
Treatments Ferlgizer cost/ Plaslij film cost/ Mechir.lical costs/ Othfr costs/ Toial cost/ Yielﬂ income/ lieturn/
(78/hm?) (78/hm?) (J8/hm*) (J8/hm*) (7/hm?) (J8/hm?) (78/hm?)

2008—2009

PSB 935.0 1470.0 1050.0 675.0 4130.0 9094.8 4964.8
PB 935.0 1470.0 1050.0 1275.0 4730.0 10350.0 5620.0
RPR 935.0 630.0 1050.0 1275.0 3890.0 8773.2 4883.2
CK 935.0 0 675.0 1275.0 2885.0 6296.4 3411.4
2009—2010

PSB 0 0 675.0 675.0 1350.0 7448.4 6098.4
PB 0 1470.0 1725.0 1275.0 4470.0 9298.8 4828.b
RPR 0 630.0 1725.0 1275.0 3630.0 7113.6 3483.6
CK 0 0 1350.0 1275.0 2625.0 5192.4 2567.4

HURREE A % LA - WUARAL I U 0 S5 B ST e BARLEE AR 2 Fh TS5 MR A BT s MU IBE - 375 J0/hm® AL B b . 675 T/
hm? ; EABHAAR . DR — 8% 2.5 J0/kg, JREK 1.6 JC/kg,/NEMITI G A% 2.4 TT/kg

3 e

PN RI AT BEAR L, BARSE — 47 AR B WA A /K K i (143.6 mm) fIRF 28 AR (211.9 mm) , {HE —
AEFE 7 i ORI AE )7 f A WUE P35 23 50 W Sk 5 568 AP BE 18.8% (11.8% 1 39.3% , X FZA MATJ7
TR B — 5 AR BE A AL BRI RN , T RESZ e 1 A ™ o5 5 ., 5 WA BE KR 5k AR B B B
Ko B AP EEREAD - A SR OK i (105.4 mm) B 585 58 AR (85.2 mm) |, PR SR —4F B R A KCHR
BUET E SR AR ECR WS TR A TG i, 058 AR B 2R R a7 AR, ORI RS KR £ H AT
WIT RO EME T8 SRR A SR, S EGEREOR M, fh o nl W, 5 /N2 AT e ik
TR AFR 1 AT L, 55 AR 45 A S BT T BRSO B — 4F B 43 V- 34 R B 35.3% , 1 B T e BB K 3 %2 Bk
B TR0 ST 4 B4 11.9% 1 8.7%

FE R A K R 22 2 1 T AR BRAR B AR B /N T AR — AR B2 (H A b B A A K s W — 3w 758 —4F
B R E R KRS AR A — AR 17.0% (41.0 mm) |, Heh T AERTF I £ 487K 25.6 mm, TP iE)S
ZFE/K15.4 mm, X 55 AR AR S BRI IR T AR O, B AR R T -
191 0—25 mm 4 IR BE P 240 AR 4R B2 3.0°C, Hirhak A AR P B i 3.8°C, FFAE - U P 1 i
2.2°C

ISR A R 21017250 IR o8 7 ST AR R FE K FE R 2 b AR BRI A58 5 ZAHSY, (HER At L
BHREAK R 1 A R, B A ECIE A AR T A T e RE K 2540, i A8 Ak BB Tt =1 4
M TE A T 1Y PB AT PSB IUAE/K LT 100% J& T i bk 22 5 #E 7K , 75 18 3] PB F1 PSB /AL A1 I 451, PB 1 PSB
HYAE AR ZE I AE/K LU T T3k 95%  # FRIBCHIIIAE W 7= s A 58 WUE, 55 —FEE 4R B2 PB AL W)™ 5 WUE #x%
L, 239k 40.5 kg hm™ mm ™' F130.9 kg hm™ mm™" | Z5#&H CK FI2% 35 RPR (04917~ & WUE 5 PB Hi[H],
M ATHESE Y CK 55— S AR BE AR ) 78 & (BRI B2 8 ) #BIK LU 2330 R 31.4% F1 34.0% , HESE 45 SR 5T A
3k HfF 55 45 SRR (30%—40% ) 7, [RVRE T 53 i 21 78 55 RPR WHAE BE - 3625 & AE K L9 43591 Ol 21.59% il
22.5%, RPR JC JERPRIHARIA 28 & FE/K LR T CK, ATRE S RPR R R¥R &M &2 & T CK
EED S =y AN -1y N LT S R a5 T (3852 e 8 D A e w1 = cv) M oy g 1 (1 B D
b HEAASUR Ny A AT AR B AN TR bR ] A FE K 22 S RS i PR 2R A AT fE LU AR R i T AR %, i dn
IR AR FLIK AT R B30 55505007 252 TR 28 6 B 7K i RTRE 7K 2544 O S 0 A, s oK R

ANBIRGE S B, B A A e 7 R i e A 7 R TR, 2R R IO A B, 3 A AR T 45 SR — 200 ) 2
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BEWEALPEIRF] CK USCIRAE B, nT RS H AR B B I 43 P39 4 362.6 kg/hm® 1 408.4 kg/hm® (94177 51l
EEAV ORRE R o AN (Y, RS A R 7= i P SR SE At L A T 55 9.1% 1 12.0% , ] U3 2 3% 355 F1 & Fhid
12, WIS IR A R TUAR LB 7 B0 1R

b 3 R Iy 2 R AR A% 25 A SR VEE S, PSB AT S — YR I 22 24, 5 48 WA JE I A | 1R R
B TGRS s PB A 5 i U S I FLAS L, B T2, H A R 1a, AR AU &1 ; RPR & Fh 7 (8
R A TR R L o b S TR 2 | B A7 T FR A A PRI K () B AR PR SRy B %, 15 7 MR R /N, s R AR
LRG58 PSB S 7 A A FARAE R R 3 AR 0 A A A =X
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