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Effects of Film—grass Mulching on Corn Growth and Plastic Film
Residues
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Gansu 730070, China; 2. Gansu Academy of Agricultural Sciences, Lanzhou Gansu 730070, China)

Abstract: The cultivation experiment of corn covered with film—grass was carried out in Hexi Oasis
Irrigation Area to explore the effects of film —grass mulching on soil hydrothermal effect, corn growth and
development, and film residue. The results showed that compared with full film mulching, plastic film mulching
and wheat straw mulching had better effect on soil moisture conservation, water consumption increased by only
1.99% during growth period, and corn yield and water use efficiency decreased by 4.05% and 5.92% ,
respectively. The input amount of plastic film mulched with film grass decreased by 40.94~41.55 kg/hm? and the
residual amount of plastic film decreased by 11.01~11.54 kg/hm®. In conclusion, plastic film mulching and wheat
straw mulching can effectively improve water use efficiency, corn yield, reduce environmental pollution and
promote the sustainable development of agricultural production.

Key words: Film-grass mulching; Water use efficiency; Plastic film residue; Corn

W SRR TR Z TR FHIXAEA BE N RIR IR ROR,, K% T

i HEA: 2019-03-28

HEE&WH: BRELALITRIT B (2018YFD0OS00806); Hif A KAt e 6315 M (2017GAAS2S).,

EEEN: LT (1967—), %, HRIGEA, SRR, T2AFHHRITE RILTRFTEHR
I, Email: gstwx@163.com,

BEEE: LRA(1964—), B, HREHA, AR, TLARFHKRLEIAE, Email: mazhming@163.

comg
(5): 64-66. (6] TNk, 2% &, EL#, % ENZH
[5] x4, gpAE, . Halx4 M A 26 SR FRE] HAFALLEHR, 2019
AW AR REZL]] AR LA, (2): 1-3.

2010(7): 48-49. (AXLT%: B &)



e B4 2019 4 55 7 14

Gansu Agr. Sci. and Techn.

No. 7 2019 5

FBE AR 3 T P SR PN X 52 K BRI
= AR R B RE I, KA 7 i SR
RN e e S e % N BN R A= R G
MM, o 39 e IR B (e H 25T B, X
AV T RFEE K Ay j ™ R . BT,
ERA RIS T, HER L
S M A S5 AR R R A AE S, iRk
P Hb ST Y, BHOE AR 2 7 b B b B R
JrE T TR 70 R AR
gefe i, MR RS AT S Ak s 4 A T i 1 0
K L b AT 55 B AN 3.2%,  HEAS AT
TR 12.1%, +IEHEZE N 164 C,
Ll MRS 55 AL BRI BEAIR 6.1 °C,  LL X REREAIR
1.4 °C. B BEE DHET P RE X B SR R
FES R i) P 2 2 P K BE A A T RME IR X 281 T
RS HE A5 N A T R T KA E A
T, AMUATRBAR E R R &, B
Al s R, WK RUR . LA
FES RS #7253 B i 9 32 4 R 7E - UK
PN Py, X E A AL M
FEE5 AT S Bk B S 52 i) P B 5 S 5 DL i
FRATAE 2 R FH 38 56 %o oK B e i) B 7 25 AR
BEERERER . MBEE A, ML
B S b T E oY, DU R T 5 % P
DX AR K 5 5 BURH 78 55 B | B 48 b i
15 L BRI .
1 MREFE
1.1 X H AL

R T 2015 4 4 A% 10 AEHINER
N R el S R 7 W 5 L o o WL i
fiiF 38° 56" N, 100° 26" E, 4 1570 m,
ARSI RE KB 129 mm, EIAEZE K& 2 075
mm, RSN 7.38 °C, FRK R B4 G
fE7. 8. 9, THIBEEL 16.09, 411y
H A% 3 085 h, =10 CHIFIE N 2 896
C, HEFEBEL, 0~200cm +ZFH+

BT 1.376 g/em’, I TR 0 ~20 cm
BEZ 30 E bR, SAEPLR 7.9
olkg. WA f# A N 70.9 mekg. R BE 24.7
mg/kg . TERLE 82 mg/kg, % X Ay LA B
RN IX

1.2 XIAA

R EARMF R K 22 5. R
R R O, JEE 0.008 mm ., iR FE
140, 70 em, HHRENE IR (& N 46.4%) ,
B Ry 3 3 W R 5 (15 P05 12% ) o
1.3 RKIxrmik

R R HRENLIX i3, 3IRER . &
B3R R A Ml R 4 T 7 55 (CKO L
MBS /N REFFE 35 (A) . IS EOKFSFF
B (B), /NXEFR 462 m* (7.7 m x60m).,
B A A P it N 300 ke/hm?, 40% B9 BB J2 4>
#B P,05 225 ke/hm? fESLAL LS & 3 Hujiti A,
A EETE T AR A 1T Rt 22 3] B8 7K 4538
Jiti 30% . B WK E 4 500 m¥hm?, T
W1 R I 22 R ) 4 K
VIR, SRADKFITERERE, K5 B
w ) 20% . 30%. 30%. 20%:

FOKR A TE AT AR AR, IR 120
em, 47 80 em, 4740 cem, 4 A 12 HE
[, CK 7335 5% 140 cm HBJEE, % Hb 35 I 45
D7 1 RAR, 55 2 RS 1 R Py
HE10cem, HEHHEESBED, KK
e, MR T BAfTEEIRTE 70 em
s, FEFYRFEATE SRR 5 ~7 em /b
A2 o OKFEFF, FEFFIEE 1.5~2.0cem. 4 H
20 H¥&Rr, 10 J1 3 Hikgk.

1.4 WA B L5 75 %

141 EHOK FOKAFIRBCR NG 115
IR R FHE TR o FOKHE R AR F
EO0~120em 2K, B 20em H 12,
/N A B AE e AT R A AT A B4 2 1 A



6 HR g BE 2019 48

&7 M

Gansu Agr. Sci. and Techn.  No.7 2019

R, BOMR] 2 2 A B SAE AR N )%
BEoKaE, Ifa)Eitaes L2 R EN K E
I OKET A W=Xwrh/101 2],
2, W 0~120 cm 1 )2 HE K5
I (mm); w, A2 3BT E K E(% )
r N TR IERE (gem?); by 2R
(20 em)
KK -k AR H R FEK i .
KT RE R ET=P+I+ AW 12,
A, ET HAEFFEKE (mm); PR
FEK & (mm); [ AHEM/KE(mm); AW R
TR AT B 3K ARk B (mm) .
KR : WUE =Y/ET
K, WUE Rk 5 F 803 [ ke/ (hm?-
mm) |; Y ALF & (kghm?); ET HVEY)
FE/KE (mm) .
142 THEREENE  CRAME R (R
5 WQG-16)M%E . 435, 10, 15em 3 4~
HBZUCH IR . EORKR RN 41
i 2d7E8: 00, 14: 00, 18: 00 N 5E +
A R, AR - BRI Ry
0~ 15cm 3R,
143 HuJSEER B o S Bk B R A MR A
DR T A N S =
i, “HEZEE N X H A
b EESR B B . B AR FH T 4 ik
TR/ NXAEHE 5 ARAERE T, HEDT RS N
20mx1.0m, RHEEN30em, RELTIE
HRBRIEE, R USCEE (BRI R 43T [l 2 56
o e BT, TR
H' S, FARWOGRE, SRS a5k

-

3

B s /N IX, SR BN E 3 A4
SRFERETT, e Hb R AR B 1

MR B ZR = QISR Hb Bk B e -
T TR R BA R ) A IR A ] % 1009 ©
144 FARREMWR 7 HJWE  FEEKE
B ROV fhEERE . R A
BT, /AR FRER 10 Hiid
BRI AR S AT A (R A = K
A x MR TEAL TE R x 0.75), FHFrHb |k
TRATHT [ SIS T e A . [RIETAE
A PO EEREORE R, R SR SR R
FIEE: 30 em. 5 30 em, 1R 40 em 1 3EJE [
AR ZFESL, WA 24 478K, IRk
T T PR L . AR/ N XS AR ] 2
I, AR T I (R A AR AR
15 BTN RN, BEBAI TR AR
TREERR . H/ANXKGE, AR AT
e
1.5 HFEHH

FH Excel 2007 F1 SPSS 11.0 % {4F %1 %
A TAH 3T
2 HER55H
2.1 BEEBE EZ3TEIEEE GG

P 1 N T KRR Fh 2 ket 22 3914 ) b B
0~15cm L ZHENEZ, FTLLE T,
MAERD 2 KRB (6 A Bf), FEES R
FZ TR A PR R YR . 5
CK AL, AbFR A, AbFE B FEH H IH &0 %
WA, B CK 338 A B BEAIG 4.06.
434 °C, HACFE B FERZON AR . FOKIK
VAR, REAEEUEREAHESE, H RIARH S

x1 AELIE0~-15cm TERNTIERE °C

e 5H 6H 7H
A) Hhf) ) A) Hh ) ! A) rhA) G
CK 23.37 26.32 28.64 23.02 22.35 21.89 21.12 19.02 19.99
A 19.65 20.27 23.84 21.34 20.81 20.32 19.85 19.42 19.80
B 19.37 19.60 23.77 21.26 21.11 20.66 20.23 19.66 20.06




Yol

e B4 2019 4 55 7 14

Gansu Agr. Sci. and Techn.

No. 7 2019 7

WREER, EEE ISR 55, AR
AACPRENREZE RN, 7 A AR
ZNTEE

22 BEREINEREKRZLFT OISR

220 ML ORI R AR EEK
) FREMRZR, TRAAER . RgANE 24k
Al EEsE R FE AR A E . k2]
PAE W, FEATE S5 AP 50 Tk AR 2
. BoE MR T E, ESAE B Ak
A S B, 5 CKA, MR
B, FORTRECE R T E AL A 43
41K 3.23% . 27.10% . 43.64%, AbHL B 435
A% 25.81% . 30.63% . 50.91%; K715 H 4k
A 43 AR 12.07% . 27.01% . 37.11%),
LhHE B 43 RFEAR 8.62% . 25.56% . 44.33%.
222 FoRtRE . AL Hb AT R
MR 3 ATHL, FERH . SO, AbFR AL 4b

B RRE . MmAL ., b BT E Y B AR
T CK; fhHEM G b P AL A3 B TokA K
T, BRE L EAYE CK 2R A8, H
AEEE A Hb EERTE S CK A, TALRE B
TR . RO EAR T CK, FER
JE T ESRIIGI, A2 AR

223 FREMREER R AEK 4]
I, SR DS 2O OB L AT
B ATRECGE IR NI SR, T R R
o Hop AP AL KPR B E R E SR
3593, 3577 g, kb CK 43 9 W & % %
6.55%. 6.97%., WbFR A, KPR B35 &Y
& CK A Fr ik AR EEL A A 14 995.0
ke/hm?, % CK ¥ " 632.2 kg/hm?, Jik /= %
4.05%; AbFE B Hy 14 114.8 ke/hm?, %5 CK i
FVHFE 1512.4 kg/hm?, 7K 9.68% ., 7
IR, CK 5408 A 2R AR %, St

A H

R2 AREERIRAETH
i L QL

phst TRLZREL TRLAREL R THLUREL TIRRAREL R

Nz 15T 1(g/tk) Nz 1(C&IER) /(g/tk)

CK 3.10 a 14.17 a 0.55a 5.80 a 28.80 a 3.88 a

A 3.00 a 10.33 b 031b 510 b 21.02 b 244 b

B 230 b 9.83 b 027 b 530 b 2144 b 2.16 b

®3 FELEBEXRNKES. HEREM EAFHE
- HiEi/em I TR (oY) Ho AT (kg/hn’)

R 2 e O o O 1 2: -/ Y N 1 e e
CK 3198a 122.0a 351.80a 352.8a 343.80a 895.93a 6 061.74a 11 418.36a 10 955.69%a 13.77a 43.74a 23397a  364.55a 434.36a

A 2245h 83.0b 359.86a 363.1a  361.67a 433.28b 4 127.70b 11 991.42a 11 366.55a 5.75h 28.98h 209.88ab 355.48a 466.65a
B 23.55h 945b 356.60a 367.8a  357.20a 365.75b 3 332.72b 12 055.47a 11 046.68a 4.96b 24.247h 199.31b  338.0h  461.02a
x4 FELEBERWFEMHREFRTE
a BK LG (RN WRT R BCOET

/em /em 1y JZA /g /(kg/hm?)  /(kg/hm?) 1%
CK 19.93 a 534 a 16.13 a 37.82 a 3845a 156272 a
A 20.27 a 545 a 1721 a 37.67 a 3593 b 14995.0ab  -632.2 -4.05
22.02 a 5.50 a 16.84 a 36.80 a 3577b 141148 b -1512.4 -9.68




8 HR g BE 2019 48

&7 M

Gansu Agr. Sci. and Techn.  No.7 2019

FBZRBE; WA SHEBERARE
EN
23 JREEE T EERSA AKX EH A
MRS FTLIE Y, R e BT R
ERVER . AT A, B IIFEKE 52 E
CK AHifr, 0% CK ¥ 1.99% . 1.55%. 4t
A KAFIHZCRY CK 25 AR,
CK {XF#AIK 5.92%; 4b3E B B ELT CK, &
CK FE{% 11.06%

x5 AESEEKRIKSFARE
WK K PR KSR
 /mm /mm /(kg/hm?) /[kg/ (hm?*mm) |
CK 450 680.76 a 156272 a 22.96 a
A 450 69429 a 14995.0 ab  21.60 ab
B 450 69129a 141148b 2042 b

24 BEREIZNWBEHBNETRAKAEG O
"]

Hi AR B RN B AR B M i b s g
PR ZE bR, IR 6 nLUE ), MR
i b T A7 T AT EE AR 50%, PRt A B
A, AbFE B HBEHE A B RIREREAL, B AR
J5 CK 4 49.70% ~ 50.44%, %8 K CK #Y
50.37% ~ 52.64%, ¥ EMT CK, R R
O YA H R B 1 A A A & i Y
Fe i, TRV ISy O sk B R AT, 22
YT E

6 ARBZAAIHIRZE BN

MR M Hi it 5

WFE IR BAR M RERM
1% I(kg/hm®) [(kg/hm®) /%
CK 100  826la 2325a 28.14a
50  41.67b  1224b  2937a
B 50  41.06b  11.71b  2852a

3 #it5itie
ISR, B TR BRI . 4k
A - B BE R IRGS 4.06. 4.34 °C, TR

M Eok AR AT EEAEY A, BEEE
SRR S, FORAERK EF MR, B
B W A B R ORI AR, b A
A S A, M S/ N R E &S BoK
77 e K Ay AL AR 43 ) BE AR 4.05% |
5.92%, HH WFEKEIGIN 1.99%; HifEY
FOKFE A 35 5 B oK™ | R K o A AR
O3 )RR 9.68% . 11.07%, 47 WikE
KGN 1.55%

i P £ 2 2 ) 5 A% B o A R
o MSOE YRR, R R AN
FARN, MR O, W kb R B o
FERER R . FRATHIMIFEARH, BB T 5 b R
PN B Ll 5 4 b 19 5 55 0k /) 40.94 ~ 41.55
ke/hm?, R R S8/ 11.01 ~ 11.54 kg/hm?,
A DU R 5 W PRI T B AR, [
T RS Gy

KEWRFRAFRFE S SHERED AT
PERR, JBES T Hb I (4 RESR B, B A
DTS, BRI SRR, EREYEF
T D=0 R AR B () o A A A T b AT
B HEREE, (B TR S )E R AR
I, TETKEIT ., R0 I B AT 55 A T 3R
PR B B RO, RECEOKRAERKIRSE,
TR, BRmr . AR S BT
FALT M 4 s b B Bl A= DEAR 0 4
i, RREECAE SR MR IS, A mE T O &
KKK E MG . TR 5 I 55
AL A VRANAT T 32520, il 22 1
AL OKKR R . AT 2, (HHbE
5 ROKRRE AT s A PR 3BT S B AR
T AR, HE Ak B — 5
M R, B 5 X0 FOK R,
FEML . REATHL . FrRiE A, X R
M E . BT RS FREs, H
JEE 5 /INZE A 2 i 1) g e B T 7



e B4 2019 4 55 7 14

Gansu Agr. Sci. and Techn.

No. 7 2019 9

FHIT, T R RS AT AL PR A 7 i B IR

T bR A b AR o
LRGN S0 R | Ok

KR 7 R S 5k B

FRISENE L /N A Rt i I m] A AR

IKBRIRFI AR . KR, BRI TS

e, HAHE NATAT S

S 3Lk

[1] GAO Y H, XIE Y P, LIANG H Y,

Soil water status and root distribution across the

et al.

rooting zone in maize with plastic film mulching
[J]. Field Crops Research, 2014, 156(2):
40-47.

[2] MmwW, 4%, B4F, & FTEEEX
HFh KR LB AR R m )] B
AR, 2017, 36(7): 28-32.

[3] ZHAO H, WANG R'Y, MA B L. Ridge—fur-
row with full plastic film mulching improves
water use efficiency and tuber yields of potato
in a semiarid rainfed ecosystem[ ] ]. Field Crops
Research, 2014, 161(1385): 137-148.

[4] &%, xBA&, 4F . KEHEE =W
AT RAEE G EEOR] KL KRS
Bk, 2014, 31(2): 95-102.

[5] & JF, X ER, ZTRH, £ REXKHE
TERPCERBENKENR T[] FE
KA, 2017, 50(2): 310-319.

(6] FE&, MX&E, #lek, T RAMEN
MG FEEHEIM] . BEEBRAE,
2010: 76-86.

(7] R M, BEF, % B®, F. OFREEAK
BT HE MR 0 E KR H L3R JE frk
AR R EHZHI]. TEHMERLHFAR,
2017, 35(1): 152-157.

8] % K, mEa, & A, & HEFAHA
7 R B R T A A R BOR AR
WRmlr]. P EAESREFHR, 2012, 20
(11): 1457-1463.

[9]

[10]

[11]

[13]

[15]

[16]

[17]

[19]

s EE, MEE, EEE, F. OHEFNA
MEZRERNEEERHARI T END N
[J]. 427, 2012(1): 130-134.
BAF, BHEER FERBEZAESEEEL
AFSFERMNFARI] TEHRX KL
%, 1995, 13(1): 50-54.

DR, AV, HRATESZHNER EXRE
PR 2 A 5[0 # AR AL, 1998,
3. 14-16.

BXE, DR, HE AR 38 K
B EXFEN ] RLIFER ¥ ¥
#, 2018, 37(1): 114-123.

EXE, TR, # & ZEXATED
BHAMMERTZHERELRTEND W
[J]. KA ¥R 5 FH 5 FM, 2017, 34(2):
102-107.

X, Pax, 3 K, & #AHXH
JERL R R IR R [T]. R LS F
F4f, 2009(8): 1618-1622.

KE#H, I F, IRAK, £ SMHEEE
X H R X DN A A T R M RO B R 5
W mll]. ZEMEHFR, 2014, 34(3):
388-394.

&k, kEX, XMEW. FAEFEEE
BT 2388 3 ks AT
BER A £, 2002, 23(4): 34-37.
X%, FRT, £ %, & EHERA
[ R TR 3 0 3 KR R B AR A K
RAWZ W] B LR, 2018(11):
56-61.

KX, REW, K&, £. BEF A
TEBEAEAERFENDH]] HAHRL
A, 2018(4): 41-44.

W 5, BEMAK HREANERBEFEE
INEFEEMR LBk MBI BARL
A, 2017(12): 70-72.

(ALt %: & 1)



