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Influences of different plastic film mulching patterns
on wheat yield in arid areas

LIU Guang-cai', LIU Sheng-xue®, LI Cheng-de', DUAN Rang-quan®, ZHU Yong-yong'
(1. Gansu Agro-technology Extension Station, Lanzhou, Gansu 730020, China; 2. Huining Agro-technical Extension Center ,
Tongwei, Gansu 74100, China; 3. Tongwei Agro-technical Extension Center, Tongwei, Gansu 74100, China)

Abstract: Field experiments were employed to investigate effects of whole field mulching with soil covering and
bunch planting (WFMS) on wheat grain yield, with a randomized block design with four treatments: (i) whole field
mulching with soil covering and bunch planting (WFMS), (ii) whole field mulching without soil covering and bunch
planting (WFM), (iii) film-mulched ridge-furrow (FMRF), (iv) un-mulched with row-seeding (CK). The results
showed that degree of yield increase in WFMS was significantly higher than that in WFM. Compared with CK, the aver-
age yieldof the three patterns was increased by 73.9% , 60.3% and 33.3% , with the yield increased by 2 457.9,
2 007.2 kg*hm ™2 and 1 045.9 kg*hm™?, respectively. And the order for WFMS was dry semi-arid area > semi-arid
area > dry semi-humid area . Compared with CK, yield increased by WEFMS was 90.2% , 73.7% , and 57.8% for the
three areas, respectively, with an order of dry semi-humid area > semi-arid area > dry semi-arid area. Compared with
CK, the yield increase of WFMS in three arid areas were 2 220.3, 2 520.9 kg*hm™2 and 2 632.5 kg*hm™2, respec-
tively. Especially in the arid area with annual precipitation between 500 mm and 600 mm, the average yield of WFMS
was 7 183.5 kg*hm™2 and the highest yield was 7 405.5 kg+hm~2, being the highest for dryand wheat in these areas.

Keywords: arid areas; mulching modes; yield; wheat
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1 BRIk

1.1 R XN R 15

RIETF 2011—2013 4B 7E H R AR 15 4
FARFMEMREEL N E (X)), Hrp, sz 2455
% ki BNE S ST RIS e KA H
BE KA 2 A0 250 ~ 350 mm {2 T 20w 21X,
HEEEH HTAAFS JERERE S BRH
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X, Z8 M X F SR R FNNE B 2 K B
BEIE K2 R E B AT 500 ~ 600 mm Y
R S X, MR 1 215 ~ 1 887 m, FEI 121 ~
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3097 h, = 10°CHYA AN 2 171°C ~ 3 099°C , 4F
KPR AR S A 119 ~ 187 kJ - em ™2, 4E[E M i 258 ~
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13~ 5. M RHEN IS 1+ RYT+ AR+ i

FRBEH A RIS AT /N SRR, B
EHEAPUR SR 10.3~15.1 g kg™ 2% 0.68 ~
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mg kg1,
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Table 1  Experimental treatments of wheat under

different mulching modes

25 2 . ‘ it M K - Fertilizing level
A CUSIEN
umber of N P,0s

Mulching mode
/(kg'hm'Z) /(kg'hm'z)

treatment

EE- EWAC ]
Whole film mulching with soil
covering and bunch planting

(WFMS)

SRVl

Whole film mulching without

soil covering and bunch plant-

ing (WFM)

A ) 1

3 Film-mulched ridge-furrow
(FMRF)

AR
4 Non-mulched with row-seeding

(CK)

120 ~ 180 84 ~ 126

120 ~ 180 84 ~ 126

120 ~ 180 84 ~ 126

120 ~ 180 84 ~ 126

ANFE ARy OO AR - 4 A e e .2
m [ bR 4l P4, B TR STH—)Z 0.5~ 1.0 em
JER A SR 5 2R HI/NZE AR LR A, B AR EE 3 ~ 5
em, F7HE 15 ~ 16 em, 7 12 em, £/ 8 ~ 12 BL (4FF%
7K 300 ~ 350 mm 1 X e 455X 8 ~ 9 R, AEFE K 350 ~
400 mm (X I8 4F 7T 9 ~ 10 Ki, 4EFFE/K 400 ~ 500 mm
) X 7 10 ~ 11 4%, AEFE 7K 500 ~ 600 mm (14 X 45§
BESC11 ~ 12 KE) , 3765 420 ~ 630 J7 8L hm ™25 4 K7
BORNE ) /XOR W E Je 1.2 m (0 B 35 %,
SRR I AN SR /N SRR LG R, L
(i) 4 B A A 5 JEEA V) 4 R /N 22 RS0 43 e AL 25
JEEF, 2898 25 em(ZE5; 10 ~ 15 em) , I FE 15 cm, 1
PG T AT, 36 5 420 ~ 450 T3 %0 - hm~2; 52 i 45 %
(CK),47H#H 15 ~ 16 cm, #& & 450 ~ 600 J7 ki - hm ™2,
T3 < FEEA) ) 425478 300 [vi) 5 b A5 4% (H2 Y MU g M /N2 0
R ), 4B 4 R A BT Bl R O IR BR
HOARHEHEIR 5~ 10 KABERN o /INAZ Bl o o B 24 i k.
B Pt SR S R ) — DX A% A 2 it A 2 A
], 4F [ TR fE 250 ~ 350 mm 19 F2A/E XN N 120.0
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kg-hm™2 P,05 84.0 kg-hm=2 N:P,0s = 1:0.7, 5%
M 350 ~ 500 mm B FEAEX A N 150.0 kg* hm ™2,
P,05 105.0 kg-hm =2 N:P,05 = 1:0.7, 4F [ & 500
~ 600 mm [ FAEIX A N 180.0 kg hm =2, P,05 126.0
kg*hm™* \N:P,05=1:0.7(LF% 1), /MXIHFH 3.6
mx 6.0 m=21.60 m*, PR EE (— AT AE B
X)), BENLIX AR . 2RI S 2/3 RIEH/INXFR
BT BERTE ARG A, 1/3 ZUEF /N 4501 18
Jiti

1.3 WERBS#ESH

1.3.1 AdpFrkne A /NX 20 %
Fofr 0 ke e R | BRLAR 2 BERR NV AN AN R
B R TR A R A R R

1.3.2 & H/NXOR, Bl dT, i b
b ERAE Wy e AR

1.3.3 AR A M RHAT SPSS FE 7 X B i
(I E I X8

2 R 50
2.1 ¥FERERFRABEAX/NEHEZHR
FEAEFTR 250 ~ 350 mm (2 T 5 i 52 X (3 3

B#5 5 K RNE S o7 Bd)il & 2 g XA
M BB KA 2)mas RAs (3R 2), =F/h
A2 BRI 7 A0 IR (8 b 44 ) Y Re K B4 7™, 3
o LA R o /N 7 e L 1R B RO, B
S RSP A N TA R ) R R 4] 4178
997.6.2 220.3 kg hm™2, # 7= K514 9. 8%
27.1% \90.2% 5 4= -5l 7 A ™ i o vy, 14 7 i
O 7= i BEA R T A 5 R /N2 B T 4
Xt B 23 B 57981 802.5 kge hm ™2, 4% K
SR 15.7% \73. 2% ; BEMVA 1% /N 22 7 i A%,
PR RER /N BN BRI PR 5 12227 kgohm ™7, 3
FEER 49,7 % WA B, TR ek T
i - IX, AN [V 2/ 22 344 7 e N 7 i LA
KLY RWIC Er N ST E S = e R VA E5 3
AR ATl A 2 s TRV R . R
INE BRI RS 3~ 5 A Mok, I +
7K T AR AR CR AT, BB W B N K
Sy il AR N PR R LT BT — B B AR
s ARl R R ORI X
PAIREETE R 70% 5 /N2 VAR E A 7= BORAR T4
R 5 /N AL T4 3 P IR BEHEE 50% .
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Table 2 The influence of different film mulching modes on wheat yield in dry semi-arid areas

i = i/ (kg hm=2)

Yields of different experiment spots R i B
BN o . . . . Average Yield Yield-
Mulching mode I G =T LE H4 yield increase increasing
Jingyuan Yongjing Huining Anding Gangu /(kg+hm™ E kg hm™ 2y rate/%
County County County District County
2 1+ % WEMS 3729.9% % 4408.5 * 4881.0" 5137.5% ¢ 5257.5% ¢ 4682.9" ¢ 2220.3 9.2
2 PEFE 7GR WEM 3436.6" * 4087.27 " 4417.57 " 4632.0" ¢ 4752.0" ¢ 4265.1° 7 1802.5 73.2
MY 4% FPF 2977.5% % 3505.4" % 3802.5" " 4011.0" "~ 4130.3" % 3685.3" % 1222.7 49.7
ARG CK 1907.6 2295.6 2560.5 2722.5 2826.8 2462.6

T 2R AORPRL 4528 20112013 4R AR B F-IIME, » F1 % * Z35IZRIKF] 5% 1% B9 BFAT-, Tl

Note: Values of grain yield were means of different treatments in evering experiment spots in 2011—2013. The same below.

2.2 ¥ FERXAABERAXNNEWE=HE
TEAEREFR 350 ~ 500 mm (2 F 52 X Gl jE 2 o
HH T RAFS JERERE S BLAXNS |
BUFREL PR 2 )R WA (32 3), =M 7 =X
IINFZ BT TR (G A5 HR ) A 8 B KR 3 38 7, B
e T - 2 DX S 1 LR 7 i A T TR
T IX o =R IRy A L 5 /N e
SR, MR e o, A A RPN VA X e
PR 438.3.1 401.9.2 520.9 kg hm ™2, 1 7=
FAPNH 8.0% .30.9% \73.7% ; A V-l 7 G 14 7
R R B R T A B B /NS BV 4
Xof BRI 7= 23 51N 963.6.2 082.6 kg* hm ™2, 1 7= 5

I3 21.2% 60.9% ; AN VE 1 /)N 22 1 7 B A
WRERE RN, B BRI P2l 1 119.0 kg e hm ™2, 3 7
BN 32. 7% R TEE T B IX, AR 3 Ry
/N3G 7 R R 7 i R L A T R R
8 b T AR TR B A Al R
HiuEs TRV R . 3% TR AR X, K oA
R/NEERKRE W F RGN R, 2R X%
AREETH PRI, /N Z2 B 7 oy, 14 77 W B e v 5 42
HRESP-578 7 CRE BB 7 ORI 23 22, 3877 R A
T 7 CRR /N 22 5 T8 i BRI 7 ROR AL
22, WL RAR T A5 1 Xl /N
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Table 3 The influence of different film mulching modes on wheat yield in semi-arid areas

FARIE 7= R/ (kg hm™2)

Yields of different experiment spots R s B
R . o - . Average Yield Yield-
Mulching mode i i JER ESS B yield increase increasing
Tongwei Jingning Zhuanglang Qinan Zhenyuan /(kghm=2)  /(kg-hm™2)  rate/%
County County County County County
BB T WEMS 5413.5" " 5800.5" " 6025.5"" 6165.0" " 6304.5" " 5941.8" " 2520.9 73.7
2B 7 WEM 4917.0" 5382.0" " 5563.5" 5778.0" " 5877.0" " 5503.5" " 2082.6 60.9
JEEAN A 1% FPF 4245.0" " 4425.0" " 4537.5" " 4657.5° " 4834.5° " 4539.9" " 1119.0 32.7
AR CK 2968.5 3238.5 3429.0 3591.0 3877.5 3420.9

2.3 ¥ERERERAREBEARX/NEME=HR
FEAERRIK 500 ~ 600 mm F 2495 11 fi 52 X (25 M
X R Gk F BRI S WK B a1 B
KFZ REEAFHE) IR R T (K 4), =F
/INFZ BT A ) A Y RE ) S 2 7 | [ B 2R
B B 5 DX RN A 5 XA S s (H
Bl R R A T TR X, o AR U
G TSP A e R0 7 O A A 3
FREA R, A E R DL 1R
A i AR R, M O Ry, A I R RN

& 4 BB = 0 4y B A 495.9.1 837.2.2 632.5
kg*hm ™2, B4 =R 50 7.4% 34.4% 57 .8% ; &=
S G R R B R A B 1 R D
2 BBEAVE 4G R BREE P 5 300y 1 341.3.2 136.6
kg hm ™2, B8 P2 R 5 25. 1% 46.9% ; AN 14 3%
INFE R AR, HE 7R B R/, BN B R R
795.3 kg*hm ™2, 3P RN 17.5% 387750 R A .25
BT ARt AN R B Ty 2N 2 g e R i
DA B R B 3 s T A T o R
AR ATl IR B AR S R T O A R R

R4 FRAREBEXARBEAXNNEFENZNT
Table 4 The influence of different film mulching modes on wheat yield in dry semi-humid areas

AR5 5/ (kg hm™?)

Yields of different experiment spots SR By Ry
75 A - - - Average Yield Yield-
Mulching mode Z=M KR K &) RE yield increase increasing
Qinzhou Zhangjiachuan Qingshui Jingchuan Lingtai /(kghm=2)  /(kg-hm™2)  rate/%
District County County County County
SN+ WEMS 6975.0" * 7086.0" * 7173.0" 7278.0" ¢ 7405.5% ¢ 7183.5" % 2632.5 57.8
SEFH 7 WM 6474.0" " 6604.5" " 6703.5" 6784.5" " 6871.5" " 6687.6" " 2136.6 46.9
AN Y% FPF 5092.5" % 5187.0" * 5343.0" " 5502.0% ¢ 5607.0" * 5346.3" * 795.3 17.5
AR CK 4149.0 4338.0 4582.5 4785.0 4900.5 4551.0

XF 3 AR X HE— 25X A i il LB L3
PR Ty /N2 18 7= e P R BN < 2 T R i X >
P RLX > PRI e R X, RO TR N XK
AIHRASE R | X 7K o 1 s It B AR . 2 T R
BX GET R CERE F X3 S FAEX, 2 EE
AR/ INAZ A ok B 8 b 25 BB 4 7 R 43 51 4 90.2%
73.7% M 57.8% , 4= BV 7CHK /N 22 350 0] B A = 3
YA T3.2% .60.9% Fl 46.9% , AN 15 4% /)N 22 5
Sof BE$7=5AY 5h 49 .7 % \32. 7% F17.5% o HHb,
XF EEAHT IR AT DA Y, 4 R 4 5 OO A 4 P-4 o<
/N2 = B R BN iR R R X > TR IX
> TR X T EAN 74 475 /N 22 B4 34 7 D) 2 B
H 2T R RX > LT RX > R R X, 2
FRERREX TR R RS X 3 N REX,

AL A R/ INZ ot BRI e i B g, A X
TR, a4 fin 3G 7 o B 3 4 R
FEAFEFETT 500 ~ 600 mm 902 1 52 DX 4 BB 19X
Fo/NZZ S e ik 3 7 183.5 kg hm ™2, Fe i ik #|
7 405.5 kg-hm ™2, Al T 1% XSk 5 /N I e 7
i A V) 396 /N2 o) R0 i g A1, L3 7= o Pl e
I NIT BH SRR o A V) 426 /DN 22 34 7 o B 2
IR AL, 3 2 /N2 B 7 1 B AR AT A
K(=20 cm) FiAE 5 B A AR, B A7 1A B 3 AR i A A
(<300 J7#k - hm =) B AR T 2B + /0% /N
INZAXBARLE N SRRSO 22 , T 8™ Fg = it
Bk,
2.4 ZFMELER

FEIE 2014 AEW)M AR, XF 3 AN FAEX IR 15 A~ 5B
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X 3 AFAN [ By X5 0 e 2 Of B /N iR T4
Deal s LicAs i (3R 5) , @l £ 7% L 2 Tl /<
0 30 % e 8 2% % D 2 A A N EE
8 160.2.6 664.0 JG+hm™*F1 3 471.7 JG+hm ™2, 4l
AT 7 830.2.4 009.0 I+ hm~2F1 3 006. 7
JC-hm ™2, ¥Ry R R > 2B %
> HRAHE > 8 M 257k /N 5 R 10 Ok L el

B R RSN T2 475 28 1R b AR R /N2 7 AR L 4 B
1.2,0.2 JG-JC"f10.4 Jt-o0 ™" RB N . & HEE +
THE > BEMNAHRE > 2 BOFHCHE > SR ARG . LhE
RTINS R WAC E s NSy LR VAE E 5 % NN
FEEANI VA AR K i b 25 W B A LL , A B 2 1
LV A

®5 TRBEANNEZERMFBNEZFUH LR

Table 5 The comparison of economic benefits between different film mulching modes and non-mulched with row-seeding

SN 2SO FEFF FEE A afift A P
b T o , ) ) s
Planti o Grain yield Straw yield Value Input Pure benefit Value/input

anting mode /(kg*hm~2) /(kg*hm=2) /(yuan*hm~2) /(yuan*hm~2) /(yuan*hm=2)  /(yuan*yuan~')
SN 1 WEMS 5936.1% * 7123.3" " 19707.7" 6552.0" 13155.7% % 3.01° "
2T 7R WEM 5485.4% % 6582.5" 18211.5" 8877.0" 9334.5" " 2.05"
JEMVEHE FPF 4523.8" " 5428.6" 15019.2* * 6687.0" 8332.27 " 2.25*
AR CK 3478.2 4173.8 11547.5 6222.0 5325.5 1.86

TE /N KPR 2.60 TG kg™ FEAF 0.60 JG-kg™ !, MUK 13.33 JG-kg™!, 4l N 4.51 JG-kg™!, P05 6.25 JG-kg™ !, /NEFHF 3.20 JG kg™, 4 2h

20.00 JG-kg™', AT.50.0 g+ K1,

Note: Wheat grain: 2.60 yuan+kg™!

wheat seed:3.20 yuan-kg™'; labor: 50.0 yuan-day~'.

ERG A PR AN IR WE A RAT /N R
B X RRHOARIG P ROR AR R R4 55 W3, 38 A 5
PRI ; /N 2 P OB ) 7R HOR
FH N L e B R S S 2 T i R A 2 A
A, ANIE ELAE AR DXCHE 5 /N TR RE-E A o Tk
A LR B AR ROR B 22, 3 0™ REAH R 42
AR, A B Al 57 DX R AR > 5 DX e
JRE

3 17 i

HHT, Hofr & /N2 5 AR RE A AR 80.7 7 hm?,
SIS 3060, 0 kg hm ™25 Hod, 5L/ 22 o
BL60.0 J7 hm?, 2 i /22 AR 74.39% 5, T
TRZK, FHAEE B H/NEZ IR, P
PPN 2 400 kg hm ™2, AR, O T4 S RN
i Q% = INAEN R N @y S W
ANRVERE T XTIF R 1 R s W0 FAR R AR, s 1
K RFTE R o Rl BEE 5 4 IR 4L
RGBTSR RIHE T W, 6 T2 BT /R HOR
R 7 00 B BIE 9T S T BRI TR A, 2 S 7
2011 4E =T B 00T, xFH Il A 5 A 21 A~ &
(D) /INZZ =285 ST, A RS 1 a2 - 2 B
775 148.0 kg hm™2, 72 Hb /N 32 - 34 #L 7= 2 089. 5
kg-hm ™2, B R HI/NAZ I 77 2 1585 kg hm ™2, 3477 i
FEIRE 72.2% o fu] 45 T 2O 78 HR 4 A lk B2 B
KNI S D 5815 1, M 1 I /N 2 A i

; stalk: 0.60 yuan-kg™'; plastic film: 13.33 yuan-kg™'; pure N:4.51 yuan-kg™!'; pure P,05:6.25 yuan-kg™!;

HZAB/INZ I 77 1 304,11 ~ 1 715.1 kg*hm ™2, 347
R T9% ~34.73% . (EEZ % HEH R A R R
A e PY IR i T 7T A5, e R N e
}13 518.6 kg hm ™2, B Z b 45 #& /N 1 7= 29. 1%,
B AT A 7RG N T 24, 6% o X IR 48 7
HR A OB BE TR s A 5245, 2+
AR/ NZE PR AT IA 4 268.2 kg hm ™2, 5 R Hb 453 /)N
FHIPE 32.9% o (HLL L AFSE FEZE R TEEREK 350
~ 500 mm [ FFR A8 T 0 5 X R
MR R X F T D R R B = 2R Gl L AT
Fo AWFFAEH I PRI T RAw S T R Ak
MRS 3 N REX T 3 FEKE RGBT
ARG R W], 2+ R /N2 B iR b R iR 4 7
M2220.3 ~2 632.5 kg hm™2, 7= RN 57.8% ~
90.2% 5 4= JBEV- 1l R /N 22 55 b SR A 1 R
1802.5~2 136.6 kg - hm™2, = %k 46.9% ~
73.2% ; BNV /N 22 A il S 4 3 7 4o 1 2227
~795.3 kg=hm ™2 W47 H 17.5% ~49.7% . MM
PRI T AN [) 54 D Ty =X /N 22 7 B R 52 i), B
BT AN TRV B Ty S il R 1 1 7 5 . RS
L TEAEREIK 250 ~ 600 mm (9 FAEIX, A4 ERE 151
T /N R B oK, A R R AR H L
Ty 5 Ml /N F S AR B T AR

4 #5 B

1) 3 BhEEIE T X RERONS MR 2 28 i fie 1 5
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X A4 AN A BRI O /N2 7 1) 2 29

INZZ ST AN TRV R T /N 22 1 7 i B R Iy 4 g
BB HAR > SPOFHT 7R AR > B8 7%
R 3MRAEX, e REAE 4 7 4 T4l o O L ot
MR 3 FPAEIR Ty 20N 22 B80T BR300 oy
73.9% 60.3%H133.3%

2) 3 Fh7E IRy S RE RO B A b 2 b AR v S b
INZZ P RV R 2N EE 1 e R R I e R
FIEEEA > SBOFAR 7R R AR > BT REH AR
KRR (E 3 i SR N oY S AN N RS
T/ N2 00 RECE- 438 7= i 43 i Ol 2 457.9.2 0072,
1 045.9 kg*hm™2,

3) ANFEFAEX 3 B By 20N 22 38 7 iR P 3
B BRI T R m R X > TR IX > R
FIXHRL A A XN IR w3 D 5HE
X 4B 7 I /N A2 B ) HE 38 7= 3R 43 1] R 90. 2% |
73.7% M 57.8% , 4= B V-4 74K /N 22 B0t R4 = 3
IYANR 73.2% .60.9% Fl 46.9% , JEAN Va4 /)N 22 %5
Xof BEH 7= 203 5 49 .7 % 32. 7% F1 17.5%

4) AR AR X 42 B 4 o R4 STl 74
INERE RO R R R X > BT R > BT
S DX T RSN 34 /N 27 e i W R B 2 T R
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