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Influences of Soil Mulching with Different Multifunctional Mulch Films on Soil
Temperature, Soil Moisture and Potato Yields in Dry Land
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Abstract: Five treatments, open field culture (CK), black plastic film mulching, black and white plastic film mulching, blue
plastic film mulching and liquid degradable plastic film mulching, were set up in Dingxi City, Gansu Province to study the
influence of different soil plastic films mulching on soil temperature, soil moisture and potato yields in order to understand the
effects of different multifunctional mulch films mulching on potato production. Film mulching increased the soil temperature by
1.0 to 6.0 °C at different soil layers within the depth of 0 to 20 cm. Mulching with black and white film and blue film showed the
highest increasement in soil temperature among all the treatments followed by the black film mulching, while liquid
degradable plastic film mulching showed the lowest increasement in soil temperature among all the treatments, which was
only 1.0 to 2.0 °C compared with that of CK. The soil moisture contents in the soil depth of 0-100 cm were the highest in the

treatments of mulching with black and white film, blue film, and black film followed by liquid degradable plastic film mulching,
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with the lowest soil moisture content found in CK. Compared with CK, the water use efficiency in the treatments of black and
white film mulching, black film mulching and blue plastic film mulching were increased by 32.00%, 29.99% and 25.22%,
respectively, while the water use efficiency in liquid degradable plastic film mulching was only 7.42% higher (nonsignificance)
than that of CK. Compared with CK, the potato yields in the treatments of blue plastic film mulching, black film mulching, and
black and white film mulching were increased by 29.28%, 28.73%, and 25.72%, respectively. For liquid degradable plastic
film mulching, the yield increase was only 5.29% (nonsignificance). In general, plastic film mulching could increase the soil
temperature, soil moisture content, water use efficiency and potato yields, of which blue film, black film, and black and white
film showed the best results and ought to be promoted in production.

Key Words: multifunctional mulch film; soil temperature; soil moisture; dry land; potato
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Figure 1 Change in temperature under different treatments at 5 cm depth of soil
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Figure 2 Change in temperature under different treatments at 10 cm depth of soil
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Figure 3 Change in temperature under different treatments at 15 cm depth of soil
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Figure 4 Change in temperature under different treatments at 20 cm depth of soil
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Figure 5 Change in soil water content under different treatments in 0—100 cm depth of soil
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Table 1 Evapotranspiration, water use efficiency and yield of potato under different treatments

ik 3 FE/K 2 (mm) K3 A (kg/hm?+ mm) 77 (kg/hm?)

Treatment Evapotranspiration Water use efficiency (kg/ha+ mm) Yield (kg/ha)
B Black and white film 380.63 aA 100.35 aA 37 855 aA
LI Black film 398.02 aA 98.82 aA 38 762 aA
[A S Degradable film 389.96 aA 81.66 bAB 31702 bB
W (1 Blue film 409.22 aA 95.19 aAB 38927 aA
#H1(CK) Open field 396.48 aA 76.02 bB 30 111 bB
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Note: Treatment means in the same column followed by different small and capital letters are significantly different at levels of 0.05 and 0.01, respectively.

http://www.cnki.net



T Ky e A 5 X 4 B K AGRKOW R R S —— BB, AR, RS, S +151-

A R i b A R M v 7.42% , (HEFARE .
25 AEAEINDREFENHIT

MFELATLAIE H, B BSEE R (CKOM L,
W e M TG D R S, M 38 927 keg/hm®,
B ARG 5 20.28%; HUONBOMPEE S, &
5 b R B P 28.73% ;A P U (8 M AT 75 T
B P R AR R R T 25.72% 5 WA [ £ i
T A R AR R P 5.29%, H2E R
NTE N
39 i

Hi 7 55 RE S B I B ARG RAE L, A
[Fi] Ty i b JIEE 488 v b IR P R AN R AR oY 2
Tl Th 4% S 7 55 B 1 U JISE R € e B %) L A
R, LU R I VR R A b ) TR R
e R B /N o B A €0 G R b R A V0 B
AT DLW B bR, e M TR AR O T Y S R R
B, RFEPH T APER ;SR R A 5 E T A6
) S B R T b 3R B R R R R . R B X A
WERAK . A B, MR R LR
AR XA W b1 B A K A A A

iR 7 55 AE 0 kS B B A PR AR, TR
T HEE KRS ARG R, AN ] M R 55 X
FE 45 2 - K A AR, 7 5 2R OB
o B R B ) S oK R A, HOROCA A
R A s, 8 L 1 3 K R IR

i JE B 55 A 8 4R A% PR 0 /K 4 B 3R
W0 RO | B b fIRERT B L b JIE R 5 K
SRR e, rEReE, WTRER, B
I I B g FH R

[ & % x #& |
[1] FEMG. FEFFE 6 M b ok A K 5 R EE s [J]. &
IR 55, 2008, 25(8): 42.
[2] X, VAR, B, A5 RS FRELE S0 B TR 5 ) A 1

[3]

[4]

[5]

[6]

[71]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

BRRIEE (], HEBEHEK 241, 2008, 27(40): 64-66.

A, SR, S, S R[S A B 5 3 K
SEACAE R BTS2 (] RO, 2015, 46(2): 97-103.

XEE, kA, B A R M I R R R b
FRARIEEZIR [J]. HR Al #2541, 2010, 45(5): 79-82.

T, SRR, 2R, 4 o S X Y 2R OB R R R Th 44
BRI ZE AR )], Rk TRR2E3R, 2005, 21(1): 38-41.
IR S, T2, SKARAN . o] [ T -+ SR | K430 Rk A
K5z [1]. 4l TAE#4, 2011, 27(6): 25-30.

it ey, AR, AT b, A5 R A B AN [ b G L 4
TR 3 A0 S (D). 2 R AR R A AR AR B,
2017, 32(1): 44-51.

TR, fehh, R, A AT B S PR AR R R R
Wi [J]. H B3, 2009(6): 46-51.

R, B, SR, 5 T R A 56 28 FOA A X
b HEK R T S S 0 (D). VR, 2015, 41(10):
1582-1590.

B2, SR, BB, 5 BT R X R S R R R T Y
S/ SRR 7 A FK AR 800E [J]. Bk 2=, 2016, 25(6): 71—
80.

Hou X Y, Wang F X, Han J J, et al. Duration of plastic mulch for
potato growth under drip irrigation in an arid region of Northwest
China [J]. Agricultural and Forest Meteorology, 2010, 150(1): 115-
121.

Rabinowitcha H D, Katana K, Rotemb L. The response of onions to
solar heating agricultural practices and pink-root disease [J].
Scientia Horticulture, 1981, 15(4): 331.

WS, BT AR, B AL . NIRRT X SR S e
TR ECVERS AR (1], T RS, 2013(2): 70-75.
B AT SO, KBRS VR R o 22 A A A R
DB 7). Ak TR, 2015, 31(9): 1-4.

s A, Bl AR, BHRTTC, 45 . IR GO B R Rl ) R T
SREE R AR [J]. TP IE R, 2016, 30(6): 330-335.

http://www.cnki.net



