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NELEF R CEFPHRITRNID KRS, R
k) 1 (BT 395.9~430.4 mm).

TR 3N B 4, B 0~20 cm A HLT 10.6 g/kg,
4% 0.8 g/kg, AR 67.6 mg/kg, AW 14.4 mg/kg,
TN 145.9 mg/kg, X 1.3 glem®, M [a]HF/K B 26.6%,
HZEUIE 9%, pH=8.4.

1 1998-2003 FFiXIGHAE & A FEM T
Table 1 Rainfall distribution of each months from 1998 to 2003
% H B i/mm

A

1 2 3 4 5 6 7 8 9 10 11 12
1998 160.5 140.7 29.7 348 0 O
1999 0 0 16.4 473 87.7 549 106.7 233 27.6 732 113 1.3

2000 115 42 45 16 46.4 1044 318 69.1 427 837 20.7 25
2001 16.3 169 15 468 4 784 86.1 626 188.9 19.1 39 4.2
2002 6.6 7.7 16.8 39.7 72.7 914 505 359 845 313 36 112
2003 10.6 2.5 17.5 46.7 38.4 63.2

1.1 HBART EEiRIE

1998 4F 9 HAntk, KH/MNEEE. & W, WM, Fl
WM, 3 MMbEE, EHE 4%, /DNXHEA 6mX7m. WALHE
HORRE (ATHE 20 em, AN WM AR IR AR (
55 30 cm, FE[A]EE 60 cm, AR[REIFPHE 4 47, 478E 15 cm);
WM, AR N AR (EFETE 60 cm, JEEAIEE 30 cm, i L
FRE 447, 478 15 cm). FIH =225 vk (1998
4F 9 H-2001 4F 6 H) X LUA R U BEAR S (17~ 5. Koy 2%
Fto 2001 4F 9 H/NZRERIS, XA WM, AT T i,
RITLE R[] [ I 2 55 /N2 AT, TE AR WM+ XG “BUs”
B, DS TRNEZRE YRl (2001 4F 9 H-2003
16 F), HI 20014 9 J1-2003 4F 6 I W. WMy+XG P
AN AR R AT UG S5 AR . A R N R ol
R4 P,0s 75 kg/hm? (¥ 5Lt Ec 4 i N 150 kg/hm?,
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1.2 FAERIE

1998 4 9 HA e, R /NEE-/Nz- 5T - TR A A
P CK (ASJil ND+ Np Np £ NgM 3L 4 AN b3, 553 4 9%,
ANXHAL 6 mXT7 mo FSACEEY LLAE AL 75 kg P,Os
HEJE . Ny MREUT R OMERER 100 kg/hm?, K%
120 kg/hm?, &7 ANHEAED, Ny A m & & V% 150
kg/hm?, K% 180 kg/hm?, T FAHEAE), N.M F57E
Ny JEAl F A HUIE, £ NoM A T Npo —
AR (1998 4F 9 H-2002 4E 9 H) J&, Bl 2002 4F 9
H/NERREIY, XS ERAT TR RE, BARX 12
PREFJRACEE, 172 SRR FF 1) X0 # s b, B
JAS RV ENEREAS E R PYAS “Xoe 7 5 Ab 2, B CK+XG.
Ni+XG. No+XG. NiM+XG. JHiftfE I,

IR ARG S A AL B T LR 26

F 2 HbBEXS LRI FI R ARG A B A B Fh BT AL R T HE
Table 2 Treatment arrangement of mulching and nitrogen
experiments in planting time in different years

A
1998 1999 2000 2001 2002
. W w w w w
Hh XS
e WM;  WM; WM, WM, WM,
WM, WM, WM, WMx+XG WM,+XG
cK CK CK CcK 1/2 CK, 1/2 CK+XG
ENil N N, N; N, 1/2 Ny, 1/2 N1+XG
5 N, N, N, N, 1/2 Ny, 1/2 Np+XG

N:M NiM NiM N:M 1/2 N1M, 1/2 NiM+XG

1.3 FEFFXTEREE

2002 EATYE, FPAE/NEE, WM TOKFF I O
ZSR. W F (R NERERAD . F+XG UNEFF “XUc” #
#if). FHYG (CRKFF “X0oc” st 3 ANMbH.
4 RES, MR AL 5.5 mX 7 m. &AL FA i N 120 kg/hm?
A1 P,0s 60 kg/hm?,

FIEH R 2, WA EE R, AP 2l
NEo ANENEHEAERALE A, oK 23 3L, 1/3 fFiE
B CHIW\ T o JEAESR A0, J8 R At o

2 HBR5HH

2.1 NELFHBEEAREZ 5Kk ST AR
2,11 XU BEAER 6 HOR

M 3a ki gs B (R 3) &, LR R (W) A
b, ANFERSERRIRE (WML B RFRE (WMD) KRR =
HEARAT R G P . AR IRE RN SR 4 AR N
RN, 6PN Rk 7 QAT ek, R ) 1) 4 R
B, R M EE T R R K
(WM,+XG), W4 (2001-2003) F=HE 45 1K, Xhp
BEAFFRL = 3G 7= B2, TR (WD 197 22.46%.
Lt R, 75 2002-2003 4 EWF T LLEL T FH/NEFTF S oK
FF 4331 5 MRS B P P UG 7 s B R 2 5, 450
T, P RNORG AR B A A B3 RO (12.11% ~
17.65%), H T KFFLL/NZEFF 38 7= RO R A s o

*3 TRBEHATHIFR=8
Table 3 Grain yield with different mulching modes

P MEftkg « hm?  FPRiF kg « hm? 775 /%
1998-2001(3F /N, 1IA-FKEE, 24MmH4E)
w N150+P75 4580.56 /
WM, N150+P75 4598.54 0.39
WM, N150+P75 4238.59 -7.47
2001-2003(27%/NFE, 1ANPIKEE, 1M FL4E)
w N150+P75 3619.79 /
WM +XG N150+P75 4432.87" 22.46
2002-2003(1Z /N2, 1AM A4F)
F N120+P60 2962.60 /
F+XG N120+P60 3321.43" 12.11
F+YG N120+P60 3485.45" 17.65

e *FRRNIAE] 5% R E KT, MRIRIEE] 1% 8 E K

2.1.2 ARRIEZ7 N TKGH A E A

7t 2002-2003 4F 1%, FA T E T A [R5 2 AR5 AR
FERIASGR I 3300 (3 m) K HIAstk, BEMFSE T
AN SR IERI K A A 2. TRUE H (R 4D,
AR (WD KSR # 12.03 kg /(hm? - mm), 1
REFN /NG FE R 75 s (WMp+XG) HI7K 4 Rl H 254
13.55 kg /(hm? - mm), FWIRCHE 7 8 & M m T 1E
YK R E . Ry T L /N2 R R OKRFHAE UG 74 i 15
SHEF RN, ARG T HUBEAVNZFT (F+XG) St
JECR KA (F+YG) MR 5B 7K o i 22 5+
SER IR, NERPRUCE SRR I R 10.67
kg /(hm? - mmy), T KFFRCA 568 17K 2 R T R
12.28 kg /(hm* - mmy), #FLCIE R AIER (F) KR
FH % 10.39 kg /(hm® -mm) 5 — & 30, {H 2 FKRAF LN
FFISCR B b

x4 TREBEARNTHIKSFIAKE (2002-2003, WEF)
Table 4 Water use efficiency(WUE) with different mulching modes

moH W WM#+XG F F+XG F+YG
|HEEEK(0~300 cm)/mm  79.73 12494  97.78 9950 127.06
AT HARE RN /mm 186.5 1843 1843 1843 1843
SUEEZK/mm 266.23  309.24 282.08 311.36 283.80

KR /kg + hm™ 3203.13 4189.81 2931.88 3321.43 3485.45
WUE /kg -(hm? +mm)  12.03  13.55" 1039 1067 12.28

T *RRIEF 5% B EKT, *RREE 1% 8FE KT

2.2 INE Wor” BERETIENFEES TIEKEMMN
2.2.1 EXRRRICHAEHFT N E VU BEHIEN
¥ F ARG KA R F iR

T AT 78 55 0 T A LT, [] B 32 o b g
R, i H A S AR G b A e T ML R B ), DR
BB AIMG G, RESBRRS, BaSRER
B TATTHE 2002-2003 4 FEH J5UR 1R B AR /N 22 AUIE
I N XEAT TRX W E, ST HEkE S “Huf
R ROCHE SARE AR =R (R 5. 451 E
TN, SRR HE DX /N 2R AR B N i RUIE S R RO
(39.54%~47.67%), H RPN ICH i o BUEIG 7 5 0
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¥ (84.62%~90.38%) . i IE4AFIAN], XOTH S 4
i P 48 7 A ) 7.49% ~45.19% . [FIR A B, UG 5 4
LA H TR FNESGE KRB (WUE) R
(F6), 1EW AL N, AP CK. Niv Ny NiM ] WUE
S350k 7.62, 10.64. 10.98 1 11.88 kg/(hm? - mm), %UIE
P2 WUE 3.02~4.26 kg/(hm®-mm); WUcA 5 N WUE
Sy 8.7, 13.92. 14.26 A1 15.24 kg/(hm?® - mm), %AE
$L 5 WUE 5.75~7.07 kg /(hm? - mm). 4 R i3,
BTG 75 LR WUE 43 332 51 7.2%. 30.8%. 30.0%
1 28.3%.

R5 WABERIETRIEA~HR (2002-2003, wWEF)
Table 5 Yield-increasing effect with dual mulching mode

Jre JitiAE 5 *%*\7#&% BB = 5 Xng i
/kg * hm /kg « hm 1% 7= 2R %
IR
CK NO+P75 2239.58 0 /
Ny N100+P75  3223.96" 43.95 /
N;M N150+P75  3307.29" 47.67 /
Na N150+P75  3125.00" 39.54 /
RN R AR
CK+XG NO+P75 2407.41 0 7.49
N1+XG N100+P75  4444.44™ 84.62 37.86
NiM+XG  N150+P75  4583.33" 90.38 38.58
No+XG N150+P75  4537.04" 88.46 45.19

H: *FRORIAR 5% RF KT, **RINIEH] 1% 8 FE K.
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6 MLBERIBETHKSFAE (2002-2003, HEFE)
Table 6 Water use efficiency(WUE) with dual mulching mode

TiH CK Ny N, NiM  CK+XG N;+XG Np+XG N;M+XG
LIFAKO~ 10796 11655 9811 9182 11040 13495 13393 11643
300 cm)/mm

B IR
E%ﬁmﬁ’irﬁ 1865 1865 1865 1865 1843 1843 1843  184.3
JFEK/imm  293.86 303.05 284.61 27832 29470 319.25 31823 300.73
%ﬁﬁ; T 223058 3223.96 3125.003307.29 2407 444444 4537.04 458333

WU.ZE 762 1064° 1098° 11.88° 817 13927 14267 15247
/kg:(hm™*-mm)

T *RRIEE 5% B E KT, *RREE 1% 8FE KT
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1 431 2002-2003 4F BRI (CKDL fRZEL (N
rAL (N AT NGMD A3 B B 5 07 i AR AR
TIERTH Ky B b R . TRLE . ERTE ARG,
T e B O =y TR E I Bk, W AR R A
T~ 435 0~20 cm (1K BN 5%~6%, XGHE f A
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B R 55 0 v DA R B 1K 28 K, TR FE X
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Fig.1 Soil profile water content with conventional cultivation and dual mulching mode
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JA 3 (0~20cm) MRS 74 4.19~7.93 mg/kg,
Bkt B AN, LA AR AR IR 2 b B BT R Y R
B, MAUCHE fi AR, & AL BEAE)Z 1% (0~20 cm)
VR AR S A A BRI IS N, 12 2] T 4.70~10.17 mg/kg,
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Fig.2 Soil profile NO3-N content with conventional cultivation and dual mulching mode
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Effects of wheat yield and water use under dual-mulching mode of plastic
film and straw in the dryland farming

Dang Tinghui*?, Guo Dong?, Qi Longhai?
(1. Institute of Soil and Water Conservation, Northwest Agriculture and Forestry University, Yangling 712100, China;
2. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China)

Abstract: It is very important to study the mulched measure for improving water use efficiency (WUE) in dryland
farming. The effects of water, nitrogen fertilizer and yield on the dry farmland with different straw and plastic film
mulching modes were studied in the field experiment from 1998 to 2003. The results show that, under the dual mulching
mode of plastic film and straw, the grain yield increase by 12.11%~17.65%, the WUE increase by 7.2%~30.8%, the
water content in arable layer increased to 12%~16%, and the nitrate nitrogen content in arable layer increase to 4.70~
10.17 mg/kg. The dual mulching mode of plastic film and straw can remarkably increase crop yield and WUE. At the
same time, it can remarkably increase the water content and the nitrate nitrogen content in arable layer, so nitrate
leaching and accumulation in soil profile is alleviated.

Key words: dual mulching mode, yield, water use efficiency, nitrate-nitrogen accumulation



