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Effects of Reuse Technique of Plastic Film Mulch on Soil Moisture,

Soil Salt and Oil Sunflower Seedling Growth

Al Hatjian', LI Zhi-xi', BIAN Lijun’
(1. College of Life Science, Yulin University . Yulin, Shaanxi 719000, China;
2. Sandy Area Irrigation Experimental Station, Ulanbuh Irrigation Field Administration s Dengkou, Inner Mongolia 015200, China)

Abstract: This study was conducted in an old plastic film mulching field to promote the reusing techniques of
plastic film mulch in the Hetao Irrigation District, with oil sunflower cultivation in open field as the control.
In soil ice crust and soil moisture recovering periods and before oil sunflower sowing and seedling periods,
soil moisture and soil salt in 0—100 cm soil layer were measured within old plastic film belts, near old plastic
films and between old plastic films, respectively. Moreover, emergence and seedling growth of oil sunflower
were measured within old plastic film belts and between old plastic films, respectively. Results showed that
reuse of the plastic film mulch increased topsoil moisture in old plastic film mulching field, decreased topsoil
salt within old plastic film belts, but increased topsoil salt near and between old plastic films. Reuse of the
plastic film mulch had no significant effect on deep soil moisture and soil salt. Reuse of the plastic film mulch
shortened oil sunflower emergence time, increased oil sunflower emergence rate and survival rate, promoted
oil sunflower seedling growth within old plastic film belts, but extended oil sunflower emergence time, de-
creased oil sunflower emergence rate and survival rate, inhibited oil sunflower seedling growth between old
plastic films. In cultivation of oil sunflower with the reusing technique of plastic film mulch, oil sunflower
should be sowed in the soil within old plastic film belts, but should not be sowed in the soil between old plas-
tic films.

Keywords: old plastic film mulch; soil moisture; soil salt; oil sunflower; seedling

:2013-08-10 :2013-08-13
: ¢ ”(2010K01-01) ; “
— — 7(41171421D)
(1965—), ( ) s s s . E-mail:ahj369@126. com,



3 15
| . S N 1.3 o
) . G101, )
, , B 8 pm, 70 cm, ,
) 80 cm, 40 cm, 24 cm,
Lisaed, 6900 /hm’, 5 25 . 1
[17-22] o s ) ’
. (Helianthus 225 kg/hm?*, 3.75 kg/hm?,
annuus) , , ) (4 26
) ) ) )
10 d(5 15 ) 120 mm
1 ) N o
1.1 .
, 1.4
7.6 C, 142. 7 mm, 2 381. 8 mm, 1.4.1 E£3EAKRHy ( )\ (
136~144 d, 3209.5 h, )N (
1. 68X 10° J/em®, 1047.4 m, 2.5 cm), ( )
120 cm , ) (¢=4 cm)
43. 65%, 23. 23%., 10 cm . (3 25
7.48%, 10.0 g/kg . 1.50 g/kg ) 4 25 ) (5 25
, — o 0—80 cm )N (6 25 ) N
. 1. 48 g/em’*7* 80— . 0—100 cm
100 cm 1.52 g/cm?, %),
1.2 . 1.4.2 X3 &5 ,
— s , 0—100 cm ,
, 2a tes-24] | ’
o Y=3.471L+0.015 @b
70 cm, 40 cm, Y— (g/kg); L—25 C
10 cm, 2011 4—9 1:5 (mS/cm) ,
) 2012 3—6 , 3 .9 1.4.3 WRMG A KK 5 30 6
, 20 m, 12 m, 10 s
(D o ; . 6 25 )
30cm, 2a (25 ) N N
2 ° ’ = X100 % (2)
, o 2 a (5 25
) 2 ; NGT,
40 cm, , DiiilZG, )
23) o ’ = X100 % o
, . 2 a (5 25 :D—— (d; G—
) 2 C 2 T,— G,
, 40 cm, , (dD; n (d,




16 34

1.5 80 cm , 70 cm
Excel 2003 , SPSS 10. 0 s , R
2 ’ “
2.1 ” 40 cm
, 0—100 cm . 60 cm .
> > s s
> ¢ D, 1.20 m , , .
. , 10 d ,
110 cm., ) N ’ 9
. 5.0—7.0 cm, o
1
. . . 21.04%,20.94%,20.24%,19. 47%, N
0—10 cm 21.89%.,21.06%, . 40 cm
19.54%,18.57%, ;
, . . . 0—20 cm
. 10 cm 21.90%,21.40%,20.73%,20.10%, .
o \ . o 20 cm
R 0—20 c¢m 20. 85%, . 5~15d

20.11%,19.10%,18. 18%, , N

s o N N . 0—20 cm

0—40 cm

16. 90%,16. 31%,15. 86 %, 15. 39%,



3 17
. N 0—40 cm 20 cm ,
16.73%,6.36%,16.07%,15. 61%, . N N N
o 40 cm 0—50 cm : 1. 65,
o 1.28,2.34,1.97 g/kg ,
40 cm N 0—10 cm 3. 86,
, , 3.03 g/kg, s
40 cm ) o
, o N 0—30 cm
2.2 1.35,1.15,1.79,1. 60 g/kg, .
, 30 em
, N N . 0—100 o N N
cm : > > 0—30 cm :1.82,1.26,2.24,
> , 2.07 g/kg, )
> > > « 2, , o
N . 50 cm
0—20 cm 1. 04,0.90,1. 21, , s 50 cm
1.11 g/kg, , .
2
2.3 C 1. N ,
1
d / % / /% /cm /em om / om /
9.24bB 83.4bB 81.45bB 17. 8bB 0.59bB 9.21bB 16. 87bB 15.12bB
7.46cC 94. 7aA 91.62aA 19. 6aA 0.92aA 11. 82aA 19. 84aA 17. 64aA
11.12aA 64.7¢C 58. 46cC 16. 1cC 0.44cC 8.06cC 12.68cC 10. 34¢C
(p<<0.05) (p<<0.01)



18 34
. , . 4
. ,
C 2, , (D
. .
’ (23] ° °
2 (2)
(g/ s ,
(g/ > .
1.17bB 0.18bB 0.42bB 1.77bB  0.35bB  0.198aA ’
3.51aA 0.66aA 1.46aA 5.63aA  1.03aA 0. 183bA ’ ’
0.66cC 0.09cC 0.23cC 0.98cC 0.16cC  0.163cB °
(3) )
.
’ ’ L ]
’ (1] , [l
el ; ,2007,25(5) ;56-59.
, »  [2] . . .
el [1d.
) ’ ,2012,26(6) ;11-16.
[17.23,26-27] [3] s ) ,
’ [J. ,2005,38(10) ;2069
; 2075.
T [4] . .
° (1] ,2005,23(1) ;208
, o 213.
, [5] , . .
, , Lyl ,2002,18
), . , (2):29-31.
(6] , . .
’ [l ,2009,18(3): &
’ 13.
’ ’ ’ [7] , . .o
o , L. ,2006,22(11) :269-272.
: ) [8] : , ,
[yl ,2005,24(1) ;
' 79-83.
’ ’ ’ [9] . , .
> [J]. ,2009,28(3):
, . , . 533-538.
. [10] . .
, (161 N [Jl. ,
2012,28(4);111-116.
| ) : _ [11] , :
’ o [l ,2005,21(5) ;123
, . 126.

(F#% 241 70



241

[6] , s s 125.
. [Jl. , [15] Parffit R L, Yeates G W, Ross D J, et al. Relation-
2007,39(5) :787-793. ships between soil biota, nitrogen and phosphorus
[7] , s y . availability, and pasture growth under organic and con-
. [Jl. ventional management[ ] ]. Applied Soil Ecology, 2005,
,2009,42(7) :2415-2424. 28(1):1-13.
[8] , , . [16] ) .
Cu*" Ll ,2006, (1l ,2002,13(11) :1491-1494
9(4):75-79. [17] Six J, Elliott E T, Paustian K. Soil macroaggregate
[9] N , . turnover and microaggregate formation: A mechanism
[Jl. ,1995,26(3) :114-116. for C sequestration under notillage agriculture[ J]. Soil
[10] Yoder R. A direct method of aggregate analysis of soils Biology & Biochemistry, 2000,32(14):2099-2103.
and a study of the physical nature of erosion loesses [18] s .
[J]. J. Am. Soc. Agron. , 1936,28(5):337-351. Ll ,1997,34(4) :359-366
[11] , , R [19] Chenu C, Le Bissonnais Y, Arrouays D. Organic mat-
[J]. ,2011,26(1) ter influence on clay wettability and soil aggregate sta-
119-127. bility[JJ. Soil Sci. Soc. Am. J., 2000,64(4).1479-
[12] s s . 1486.
[Jl. ,2011(7) :47-66. [20] CaronJ, Espindola C R, Angers D A. Soil structural
[13] , s .. stability during rapid wetting: Influence of land use on
[Jl. ,2006,37(1):51- some aggregate properties| J |. Soil. Sci. Soc. Am. J.,
56. 1996,60(3) :901-908.
[14] , . [21] s , .
L. 52001,15(4); 122~ (1l 52012,23(7) :1999-2006.
(EE% 18 1) 24(6):59-63.
[12] ; , . [20] ) ,
(1] ,2005,25(6) ; 1312- (1.
1317. ,2005,21(3) :42-46.
[13] . . (21] . . ;
[J]. ,2012, (1. ,2012(11) :48-52.
20(2) :197-202. (22] , .
[14] , s . ,2010,29(3) :58-60.
0JJ. [23] , ) .
,2012,20(11) : 1457-463. 1. ,2012,28
[15] . . , (12):110-116.
L1l . [24] , ; ..
2012,27(6):219-2233. L1 ,2013,29(8):
[16] ) i ) 125-134
[l , 2012 [25] . . ,
(1):130-134. LIl £2008,30(3)
[17] . . s . 327-330
(1. 52004,15(3) 357~ (26] , . .o
363. L. ,
18] . . , o 2005,11(2) :187-193.
(1. +2000,16(7) :54-57. [27] . .o
[19] , , . [Jl. ,2010,41(9) -

[Jl. ,2008,



