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Effects of Different Degradable Films Mulching on Soil Water

Potential, Temperature and Sunflower Growth

Li Xianyue Peng Zunyuan Shi Haibin Yan Jianwen Wang Zhichao
( Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract.; With the large application of agricultural plastic film, the residual of plastic film was
continuously increased in soil during the last few decades. The application of biodegradable film could
solve the environmental pollution because of its totally degradable property. Agricultural film was
specially required in arid and cold region, so it was very important to study and get the suitable
degradable film for sustainable agricultural development. Five treatments including plastic film,
biodegradable film (thickness 0. 012 mm ), biodegradable film ( thickness 0.008 mm) , liquid film and
no film (CK) were used to compare the effects of different types of film on soil temperature, soil water
potential, crop growth and yield. The results showed that there were no significant differences between
plastic film and biodegradable film treatments during early crop growing period ( June and July) , whereas
the soil temperature in 0 ~20 c¢m soil layer for the treatments of biodegradable film was a little lower than
plastic film treatment because of film’ s degradation, especially for the treatment of biodegradable film of
thickness 0. 008 mm during the end of crop growth. However, the soil temperatures of liquid film and no
film treatments were obviously lower than plastic film treatment. The results for soil water potential among
different treatments were similar, and it was very close between plastic film and biodegradable film

treatments, but the maximum soil water potential was shown in 0 ~20 c¢m soil layer during the end of
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September, and there was significant difference between plastic film and biodegradable film treatments

(p <0.05). No significant differences were found between plastic film and biodegradable film treatments

for the crop height, leaf area index ( LAT), dry matter of leaf, stem, flower dish and yield. However,

both of these two treatments were clearly better than liquid film and no film treatments. Thus, it was

feasible to replace plastic film with biodegradable film for mulching in arid and cold region.
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Fig.1 Changes of soil temperature under different types of film during crop growth period
(a) 0~15cm (b) 15 ~30 cm
1 AEXRBHMFEBET 6—9 A G HEFHE
Tab.1 Average soil temperature for June, July, August and September under different types of film C
6 J 7 H 8 A 9 H
b 7
0~15cm 15 ~30 cm 0~15cm 15 ~30 cm 0~15cm 15 ~30 cm 0~15cm 15 ~30 cm
W 5 2 ek b 5 25.53" 23. 46" 28.97° 25.77* 25. 65" 22.65° 19.27° 18.57°
A TR M) Ml 25.16° 23.08" 28.72° 25.55% 24.70* 22.22° 18. 17" 17. 45"
B 74 A= Py b i 24. 86" 22.72% 28.07% 25. 16" 24.59" 21.88" 18. 00" 17.34°
HIRLSR: 23.94" 21.01" 27.03¢ 23.33¢ 22.97¢ 21.15* 17.63" 17.08"
T it 23.05¢ 20. 33 26.95°¢ 22. 64¢ 22.18° 20. 95" 16. 96° 17.02°

TE « RSB G AS R 7 B R AN [ 4 2 22 57 5k 12 25 7K F (p <0.05) o R 1A,

2.2 AEXRBEMEBSEXN T EEREHIT

H TS5 LT 5, 4 IR0 o 8 Oy X, AU % i AN
AT R EEAT 2 WK I B K BN B 2
B ) R T A Y A AR AR B A
758 HWIHEML R BESS . Bk B 1-HERIZ 0 ~20 em
A TR) 2 TR b A i Ak P 22 S W I B R MR TR
S, A% Ak B2 S g ), LG AR 0 Al e
J AP B/, AN [ b BE - SRS T2 B o 25 S i
N MNIET 2 AT AR 38 30 SR M JER 2 ol A Ay
LT e SR T A Y A Ry T A 5 i G Ak
LN E R 7 H R, di T A ) AL TR %

1,2 b A Wy b JRAT S 5 M EE  r)  E
HFEHEFIHAUE . N8 AWE 9 AJK, i1 T4
Wy s JE 5 T 5 e, 2 ol A 0 M B o R R R
FAL PR L S AR W R 2E L R O ~
20 em ), AR W) b IRREE i Ak I AR T 2 2
575 <t Ak LTI A M I R i 5 TG I Ak BT RS [R] AR
DL [ = A o T 4 2 IR T 3 i 2 R
M B TG AL B (p < 0.05) o DA [7) 3 7Y b i 3
55 T (O6F ) Ak B A b MR BRSO (R 2)
A [5) i 158 B2 ot Ak P A R T 4 2 L (55 0 iR X AR
FOAL) B /NI PP AR U Sy < 5 T B8R M R > AR )



%2 1

BANE 55 AN (A 2 A0 b B 35 0 K B BE AR A K Y 5 101

5% > YR A MBS, G b A Wy R BT R AL PR AE O ~
20 em 5538 56 2R M BB 5 AL B A S R BT A AE
TE 22 5, T 3t 5 2T 75 4k 35 b 3t 58 55 A
HRLERSAE A ) A 1 0 AN ] b J2= 38 6 o 4 2
P E (p <0.05) ok ] bL A= i I AL o A AR

005721 06—10 06—30 07—20 08—09 08—29 09—18 10—-08

- -20
o]
30}
=
m )
A0 e AR
—a— AR g
“sob  ---A---BEUEAHE
—— kL
—— T

(a)

H#
08721 06—10 06—30 07—20 08—09 08—29 09—-18 10-08

—10}
L —20F
o
&R -30F
HE
Wl — BB R
—a— ARV YIHhE
ol A BEEYE
—— iR
60 —e— X

©

TR YT OR 2K 00 5 0 R A G 2 5
(p>0.05) {HJ2 20 45 o W R 02 A4 B R W Bl
A Wy i 5 I A DR KON T R, R R S
o BT T 22 S T TR A B i Ak R A
A T R K B AT BR

H#
0%721 06—10 06—30 07—20 08—09 08—29 09—-18 10—-08

—40F —— IR AR Hh
—a— AR YIHhE
_sof ---A- - - BRI
—— IR AR Hh

—o— F &

®)

H#
0%721 06—10 06—30 07—20 08—09 08—29 09—-18 10-08

—— AR MR
A0 AR
- -A- - BRI
) IV 7

—o— F &

—60°"
@

B2 AN [l 6 20 3t I 2 A 3 ST A A () b J2 S o A e L

Fig.2 Changes of soil water potential under different types of film for different soil layers during crop growth period

(a) 0 ~20 cm

(b) 20 ~40 cm  (c) 40 ~60 cm

(d) 60 ~80 cm
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Tab.2 Difference of soil water potential between treatments with different types of film and no film (CK) kPa
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Fig.3 Changes of sunflower height and leaf area index (LAI) under different types of film
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Tab.3 Comparison of dry matter and yield of sunflower

among treatments with different types of film
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