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Abstract: Wide usage of mulching technology has increased crop yields, but the large amounts of mulching film residue resulting from
widespread use of plastic film in China has brought about a series of pollution hazards. Based on a 4—year(2011—2014 ) long—term experi—
ment, the effects of different kinds of collecting mothod (zero plastic film residues, conventional plastic film residues, whole plastic film
residues remainded ) on plastic film residues, residual coefficient and maize yield were explored. Plastic film residues mainly remained in 0~
10 em, 10~20 cm soil layers. In 0~30 c¢m soil layers, the two types of mulch residues (>25 cm? 4~25 cm?) under zero plastic film residues
treatment were much less than conventional plastic film residues and whole plastic film residues remainded treatments, no significant differ—
ences were observed in the mulch residues(<4 ¢cm?) among 3 treatments. After maize harvest, the amount of plastic film residues under
zero plastic film residues, conventional plastic film residues and whole plastic film residues remainded treatments were 52.71, 80.85 kg hm™

and 152.65 kg-hm™, respectively, the residual coefficient for zero plastic film residues, conventional plastic film residues and whole plastic
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film residues remainded treatments were —9.45%, 8.53% and 54.42%, respectively. The stem diameter, ear length, ear width, ear row number,

grain number per row and 100—grain weight of maize decreased with the increase of residual film amount. Compared with the conventional

plastic film residues, the mean grain yield of whole plastic film residues remainded treatment decreased by 15.08%, whereas the zero plastic

film residues treatment increased by 4.70%. The plastic film residues, residual coefficient and maize yield were comprehensively analyzed,

the conventional plastic film residues practice should be adopted currently without appropriate plastic film residues collector. But from the

long—term development, we should speed up the research, development and application of plastic film residue collector.

Keywords: different kinds of collecting method; plastic film residues; residual coefficient; crop; oasis irrigated area
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Table 1 The collecting method of plastic film residues

b3 SR EWIRES
AR B TORIBCR A TARRRRIHT , 0007k B RS TORARTE BB L R X R X, RN R T ISR N TR AR TR
SEARR R ORGSO 8 T ARRRRI , 5k B M BERR FORARTE BRI R X I A, AT AE L BB B SR A A SR A
R DR BRI 22 ey 3T ik DX, B3 1 R R A WA 1
IR HCUHUR P SRR, RV FOR BB 258 AR, B3-SR IBERE F KRR L BIAEALAR S X3 R X A, 18 L 3B RE

FERE AR S AR AR AR AR P B T R BRI Tt 1 i X

http://www.aed.org.cn

—103—



KA FRERGREFIR-F 3455 2 H

1.3.2 HbERE B 50

BRI A i TS YRR AU E AR, R

15 2011 AR AT AEER XU E 5 A RAE I E B B B0 o0 A1 17 D2 52 I A JB o 19 B BRI 2
B BA M BT A, 2014 AR FORMOR G B/ N X% 3 7P A R (3R 2) R 1E 0~30 em 12N, A
ANSRAE AN E A AL P RS B o ORI ESR N G T ST s B i 2 S B O ELM AR B

TEL I I AE T HAS A 2.0 mx1.0 m, REFREE 30
cm, $#%88 0~10.10~20.20~30 cm 3 )22, 432l L B
R 5 mm 0 43 )2 R AR AR, IR Y
R BEAT: Sl B4 111 =5 PN 3 R0 , ZE B T 4b B AR
TS BRI R A% <4 em? 4~25 cm?,>25 cm® B FRE
SYIPRREE ., GuiTaRiE 3 A Bl E AR A BT 0k
VEREE (0 AR S R B H 5 THHAMA R, 4
i 2 cmx2 ¢cm 5 emx5 cm 17 TE B U5 B
(N &8 SEEEN Y NAND L W S B
1.3.3 Huiisk B R EO A

Hh AR B BA R EL Yo=[ (WSLAK 5 HiL 5% B A 1 -l ik
i SR b R B R ) /4t R 15 R |} 1009
1.3.4 F= il e

BB /N X Fe il | 2 15 K BEA Tk 3 BRJE IR
M=
1.4 HIBAE S50

K FH SPSS11.0 1 EXCEL2003 #5448 k4 7
7725 (LSD ,0=0.05 ) FIAH 54T

2 FER5HMH

2.1 AEE R R 5% B E RS2
2.1.1 R HuBEER B A

HERZEEZTIRZ Gt 4 4588 s sia
i . AR AL EEAR I 2318 80.85.52.71,152.65
kg-hm™ FRARE 2 5 W2 . MIRILMEE M E 0~
10 em 1258 B4 I LR 1Y) 53.60%~75.51% , A4
TR AL PR I L 2 i TR ARG, SR Ah HE G
BESRARE10~20 cm -2 4 BB 17.16%~
34.86% , B H AN AR LB E RN B E 2
o ) /0 520~30 em 1 R AR RS MR
7.33%~18.47% , AN AL SHBR B E AR T . ShREAES 254
P A5 U R 1T 5 485 2R S /s B P L 32 43 A 7E 0~20
emZR)zE T HEH SRR —2
2.1.2 X SR BRI S A IR

M 3 F L TE 0~30 cm THE BB I A <
4 em? {9 R B i R 61.37%~81.05% 2 i), 4~25
em® [0 14.549%~30.19%,>25 cm?® (44 4.40% ~
8.76% , iX it B K HR A0 I AR BE 32 22 L <4 em? 9 /NHRAT:
FET Lo X 5™ B o SE T SR T A R A
P AR R B 4~25 em?® R/ INELEA A, X
A B SR FR AR A S AN A G o AR 3 3T
B A 4 KT FRASTS eI AR A
T Z2HFRIE R0 ) 4 819.0.744.3 .1987.3 i -m, 5¢
SRR HFS25 em?,4~25 em?® KCHLaR I i 2

R2 AEABBAR 0-30cm TEZREEMEE S % (g m?)

Table 2 The spatial distribution of plastic film in 0~30 cm field with different treatments(g+m)

e 0~10 cm 10~20 em 20~30 c¢m 0~30 cm
Hiklg L f1/% /g e il/% Hitlg Lt fil/% /g Ll %
RS 4.3420.17b 53.65 2.82+1.20a 34.86 0.93+0.23a 1143 8.09+0.80b 100
SEETh 2.83+0.63b 53.60 1.47+0.09h 27.84 0.98+0.33a 18.47 5.27+0.21¢ 100
A 11.53£1.16a 75.51 2.62+0.15ab 17.16 1.12+0.76a 7.33 15.27£0.25a 100
T [FAA R NG PR R AR FIR) 22 53 . 3 (P<0.05) . Al
Note: Different small letters in the same column mean significant difference among treatments at 0.05 level. The same below.
£ 3 FAEBAX 0~30 cm HEERFEMESEFR(F-m?)
Table 3 The characteristic of plastic film in 0~30 cm field with different treatments (individual - m=)
e >25 cm’ 4~25 cm? <4 cm?® A7
Bl R Lefilige pial) LL /% Bt/ R He /% Bl R FeAil/%
WA 71.75+3.75b 8.76 205.8+0.25b 25.12 541.75+23.25a 66.12 819.03+25a 100
SERRAR 32.75£9.75¢ 4.40 108.3+12.25¢ 14.54 603.25+30.75a 81.05 744.25+26.67h 100
SR 83.25£5.25a 8.43 298.0+12.86a 30.19 605.75+35.35a 61.37 987.31£32.43a 100
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Table 4 Residual coefficient of different kinds of collecting method

JGBL] W AtfE/kg s hm™ A /g hm™-a™ FREAE /AR BREE Sa/kg-hm™ AR kg hm™-a™ G EY
IS 67.5 39.12 4 80.85+1.59b 3.34+1.99b 8.53+0.01b
TR 67.5 39.12 4 52.71+0.43¢ -3.70£0.53¢ -9.45+0.01¢

VSioxi 67.5 39.12 4 152.65+0.49a 21.29+0.62a 54.42+0.02a
=5 AEERB/FAAN EX=EHHEEZHZM0
Table 5 Yield and relevant factors of maize under different treatments
pog:l Phi/em ZEHl/em iR /em A /em FEATEUAT (R IR GA HHE/g
RS 336.57+1.04a 2.27+0.15a 21.29+0.18a 6.22+0.06a 16.67+0.49a 35.85+£0.97a 26.17+0.29a
SEERTE 335.18+8.72a 2.44+0.07a 22.23+2.38a 6.45+£0.21a 17.49+0.47a 38.84+3.41a 26.67+0.72a
A 339.13+£5.61a 2.31+0.06a 20.83+0.40a 6.07£0.30a 16.65+0.17a 35.28+2.84a 25.77+1.44a
%6 FAEEHEAXTEXR~E#M (kg-hm™)
Table 6 Effects of different treatments on maize yield(kg*hm™)

Ab ¥ 2011 4= 2012 4 2013 4= 2014 4F Sy
IS 10 431.7+328.5a 8 744.5+245.2a 10 265.8+715.4a 12 027.4+£374.1a 10 367.4
KT 10 705.4+541.3a 9 661.4+232.3a 10 539.1+630.7a 12 512.2+489.4a 10 854.5

VS o 11 011.3+450.8a 7 803.0+£334.8a 7 349.4+687.9a 11 204.6+£535.2a 9342.1
http://www.aed.org.cn —105—
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