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Abstract: In order to clarify the effects of water seepage degradable mulching film on water retention and warming of soil
plough layer and its effects on the growth and yield of soybean, a field experiment was conducted on the outskirts of Chang-
chun, Jilin province, with annual rainfall of 582 mm and climatic conditions of spring drought. This paper presented two mod-
els of ordinary plastic and no cover film treatment. The single factor randomized block design was used to measure the water
content and temperature of each layer, agronomic characters, mechanical indexes of water seepage degradable mulching film
and ordinary plastic at emergence stage, seedling stage, flowering stage and podding stage respectively, the economic charac-
ters were measured after harvest. The results showed that the water seepage degradable mulching film effectively received rain-
water while maintaining the soil moisture, the soil moisture content was significantly higher than that of ordinary plastic. The
temperature of soil plough layer increased under both water seepage degradable mulching film and ordinary plastic condition.
In the early stage of development with lower temperature, the effect of water seepage degradable mulching film was better than
that of ordinary plastic. And when the temperature turned higher, water seepage degradable mulching film to adjust the inside
temperature though the film holes, then making the temperature was lower, so as to protect the soybean roots. Compared with
ordinary plastic, water seepage degradable mulching film had less effect on the tensile strength and elongation at break, and
with the passage of time, the decline was even greater. Water seepage degradable mulching film gradually degraded in the
soil. Water seepage degradable mulching film and ordinary plastic effected on promoting the growth and yield of soybean. And
the soybean covered with water seepage degradable mulching film grew better. Compared with no cover film treatment, there
were obvious increases in yield, with the ranges of 21. 56% and 10. 98% per plant in yield.
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Table 1

Soil moisture in soybean field of different soil layer under different plastic film mulching treatment

(%)

TIRRE AR

HEF I Growth stage

SEY{E Average

Soil layer/cm

Mulching mode

H 1 Emergence

It i Seedling

M Flowering

252 Podding

0~5 Tl 16.59 £0. 17 aA 14.29 £0. 05 aA

12.77 £0.42 bB 13.87 0. 12 bA

T3 10.29 £0. 31 cC 11.74 £0. 05 cB

5~10 Tl 17.46 £0. 13 aA 15.79 £0. 06 aA

16.21 0. 12 aA 14.95 +0.02 bB

T3 16.38 +£0.59 aA 14.76 =0. 06 bB

10 ~15 Tl 18. 14 +0. 11 aA 17.48 +0.20 aA
T2 17.48 +0. 04 bB 17.20 £0. 09 aAB

T3 17.45 £0. 10 bB 16.32 +0. 08 bB

15 ~20 Tl 17.79 £0.08 bAB  16.76 £0.05 bB

17.63 0. 82 bB 16.73 0. 06 bB

T3 18.29 £0. 09 aA 18.19 £0. 09 aA

20 ~25 Tl 17. 85 +0. 08 bB 16.73 £0. 07 aA

T2 17.19 £0. 12 aA 15.79 +0. 08 bA

T3 16.94 £0.01 bB 15.68 +0. 07 bA

15.22 +£0. 08 aA

12.22 +0.09 bB

12. 18 £0. 10 bB

16. 69 =0. 10 aA

14.82 +0. 04 ¢C

15.19 £0.05 bB

17.40 £0. 04 aA

15.31 0. 05 bB

15.26 £0. 06 bB

17.32 £0. 11 aA

16.71 £0. 19 cC

16. 13 +0. 05 bB

16.79 0. 04 bB

16.40 +0. 08 cC

14. 18 £0. 11 aA

13.81 £0. 14 aA

13.77 £0. 07 aA

12.46 +0. 13 bB

16. 89 £0. 32 aA

16.49 £0. 20 aA

13.65 +0. 10 bB

16. 81 £0. 32 aA

16.46 £0.22 aA

13.88 +£0.30 bB

18.28 £0. 44 aA

17.75 £0. 15 aA

15.61 +£0.09 bB

17.43 £0. 18 aA

16.57 0. 15 aA

14.39 +0. 10 bB

14.98 £0. 61 aA

13.16 +0. 40 abA

11. 67 0. 48 bA

16.53 +0. 36 aA

15.62 +0.43 abA

15.00 =0. 56 bA

17.21 £0.49 aA

16.61 £0. 48 abA

15.73 £0.76 bA

17.28 £0.21 aA

17.21 £0.28 aA

17.06 £0. 69 aA

16.31 £0.22 aA

15. 84 +0.61 aA

14.30 0. 73 aA
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The LSR tests were conducted among the different mulching treatments at the same sampling date and the same soil layer; different capital and lower-

case letters mean significantly difference at 1% and 5% , respectively. The same as below.

2.2

BK R R R S X R T IRIR E R R

1, T R R BE /N T T3 dl i A R R T Y

M2 2 FTLAE 1A 3 ASEHEA )2 T1 iR
e, T2 W BER 2, T3 b B eIk, T 398 I8 3 ik o5
T2, BEET 13, HUEORE, EXRGHEW, -
$£5,10,15,20,25 em HHEMEE T T3 25905
4.67,2.04,4.54,4.92 F13.25C ; TER 1, 2351
53.96,2.95,2. 44 4. 44 1 3. 19°C ; £ K AL, 4>
e 3.10,1.67,0. 54 f12.32°C . EANRAEETH TI
VR R Ry 3.20,2.38,1. 61 F1 0. 75°C, T3 iR BE %
4 5.04,3.27,1.95 f10.71°C . Forp i & 9 f gy

H 3R % 0l B8, 24 e H S YR AR, 4 B oA
15.51 F118.23°C, Ay i R G A K A& A, <
A, T1 32w - ek 2 TR B VR FHA A 1 K S i 3
FER AR, BRCR R, 7E45340, st EA R
7 -2 R A v 1 B AN TRD SRR R
T1 FAGREMT T2 FREE, S8 E &, Tl
N IR R IR, AR KR EAR R TL Y
PR T RE , (A F )0 SE PR SRR T T2,



244

RS 45 + 98 K A M A 5 ) ORI 255 2 B

205

R2 FARBELETARLTEHEREETL

Table 2  Soil temperature changes in soybean field of different soil under different plastic-film mulching treatment (°C)

IR

T A

Soil layer/¢cm  Mulching mode

HeFH W Growth stage

H 1) Emergence

i Seedling

] Flowering

252 Podding

SEX{E Average

5

10

15

20

25

Tl

T2

T3

T1

T2

T3

Tl

T3

24

23.

19.

24.

22.

22.

23.

21.

18.

22.

20.

17.

20.

18.

17.

.13 +£0.99 aA

96 £1. 11 aA

46 £1.74 bB

08 +0.71 aA

83 +0. 82 aAB

04 £1.09 bB

25 £0.59 aA

71 £0.70 aAB

71 £0.74 bB

21 £0.33 aA

38 +0.43 bB

29 +0.46 cC

96 +0.22 aA

92 +0.30 bB

71 +£0.36 ¢C

24.49 £1.12 aA

24.

20.

24.

23.

21.

23.

22.

20.

23.

22.

18.

22.

20.

18.

19 £1.24 aA

53 +0.64 bB

33 £0.64 aA

08 £1.01 abA

38 £0.99 bA

15 +0.59 aA

29 +0.46 abA

71 +0. 46 bA

07 £0. 25 aA

25 +0.44 aA

63 +0.47 bB

11 £0.33 aA

92 £0.42 aAB

92 +0.20 bB

24

24.

21.

24.

23.

22.

22.

22.

22.

22.

23.

20.

22.

22.

20.

.53 +0.38 aA 24.54 £0.
16 £0.45 aA 24.75 0.
43 £0. 89 aA 23.88 0.
42 £0.44 aA 24.79 0.
80 +0. 10 aA 25.46 £0.
75 £1.04 aA 24.54 £0.
96 +0.41 aA 24.46 £0.
92 +0.29 aA 24.67 £0.
38 +1.07 aA 24.51 £0.
98 +0.20 aA 23.79 £0.
07 +0.25 aA 24.29 £0.
29 +0.29 bB 25.17 £0.
92 +0.30 aA 23.79 £0.
21 +£0.27 aAB 24.04 £0.
60 +0.29 bB 24.38 0.

25 aA

07 aA

14 bA

15 aA

22 bA

11 bA

22 aA

22 aA

07 aA

33 aA

30 abA

29 bA

30 aA

27 aA

38 aA

24.42 £0. 10 aA

24.27 +0.34 aA

21.33 +£0.94 bB

24.41 £0.29 aA

23.79 £0.59 aAB

22.68 +0. 68 bB

23.46 £0. 34 aA

22.90 +0. 64 abA

21.58 £1.23 bA

23.01 £0.32 aA

22.50 £0. 82 aA

20.35 £1.72 aA

22.45 +0. 60 aA

21.53 +1.08 abA

20.40 +1.45 bA
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Table 3 The agronomic characters of soybean under different growth stages were covered

PEREAHEDE, T1 Ab R SRR K SRS FR Y R 2
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T T2 AR A R T T3 AR 7EAE M, T b P
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(AR R i A 2 8 22 S K 0 A5 ) i ]
FIEFIRE TR Kol L R i Ak A
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by water seepage degradable mulching film

EN=i0e

Growth stage

B

Mulching treatment

3=

Plant height/cm

Ui N

Root length/cm

it T
Fresh height/g

H 1] Emergence

Wi Seedling

W] Flowering

25 Podding

T1
T2
T3
T1
T2
T3
T1
T2
T3
T1
T2

T3

6.

6.

5.
22.
21.
15.
62.
59.
52.
103.
100.
89.

57 £0. 28 aA

30 £0. 23 abA

64 +0.12 ¢B

52 £0.23 aA

67 +0.26 bB

09 +0.28 ¢C

86 +0.26 aA

10 £0.25 bB

31 £0.24 ¢C

00 £0. 44 aA

38 +1. 14 abA

00 +0.70 bA

.43 £0.22 aA
.63 £0. 18 aA
.18 £0.27 bB
.01 £0. 81 aA
.29 +0. 15 bAB
.51 +0.08 bB
.37 +0.71 aA
.69 +£0.41 bB
.16 £0.27 ¢C
.13 +£0.87 aA
.88 +1.71 bB

.23 +1.97 bB

1.

—_

86.
73.
54.
152.
139.
132.

88 +0.

.77 0.

.50 +0.

48 +0.
41 £0.
62 +0.
40 +0.
78 £0.
54 £4.
69 +1.
40 1.

22 £ 1.

05 aA
04 aAB
04 bB
21 aA
24 aA
71 bB
34 aA
95 bA
12 ¢cB
19 aA
42 bB
90 ¢C
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Table 4 Different treatment of plastic film mulching on yield of soybean

EETH

Number of main

B AL

Mulching treatment

R

Branch number
stem section

Grain number

HRE

Hundred grain

bk b

Grain weight

FRRIER
Pods per plant

per plant weight/g per plant/g

T1 0.87 £0.09 aA 19.63 £0. 07 aA
T2 0.72 £0.06 abA  17.03 £0.27 abA
T3 0.60 +0. 16 bA 15.52 +1.28 bA

78.48 £3.25 aA
72.37 £1.13 bB

65.72 +6.32 bB

138.84 £1.95 aA  29.37 +2.13 bA 27.12 £0.42 aA

127.83 £3.33 bB  20.74 +1.07 aA 24.76 0. 56 bAB

117.05 £8.55 ¢cC  19.06 0. 70 cB 22.31 +2.35 bB
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Table 5 Two kinds of plastic film in soybean at different growth stages of mechanical indicators

F12#48 4% Mechanical indicators

o s i

Tensile strength/MP

AL

Breaking elongation rate/%

] Flowering

2533 Podding

H 13 Emergence
11 Seedling
3 Flowering

ZEJEW) Podding

H Y Emergence

T Seedling

H: B Growth stage T1 T2
11.27 16. 66
10.23 15. 16
8.22 14. 81
6. 64 13.32
316.53 617. 82
169. 60 438.74
134.03 436. 36
96. 52 396.27
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