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Abstract: The purpose of this study was confirmed the suitable agricultural film mulch thickness and response laws of crops growth and
development, soil water content and temperature, and film mulch residue by film mulch thickness at north Yin Mountain in agro—pastoral
ecotone. The field experiments were conducted in four film mulch thickness (0.006, 0.008, 0.011 mm and 0.012 mm) set for mulched-
potato planting by drip irrigation. The results showed that the film mulch thickness could promote the plant height and the seedling

emergence rate was shown highest at 0.008 mm. During the potato growth period, the soil water content and temperature had been shown
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that the thickened film mulch could increase the soil water storage capacity in 0~20 cm soil layer in first 4 weeks but it would decrease the

soil water storage capacity after forth week. The forth week was the response turning point of soil water storage capacity. In addition, it also

could promote the accumulated temperature on soil surface between 0~5 c¢m in first 5 weeks. The 0.008 mm film mulch usage could achieve

the highest potato yields, marketable tuber rate and economic benefits. The plastic film residual quantity and 20~30 cm soil layer pollution

degree after deep plowing were aggravated with the thickness of film mulch increasing. However, the higher plastic film residual quantity

could be collected more easily by plastic film residue recovery machine. The coefficient of plastic film residue could decrease through the

recovery machine development and utilization. From the results of field experiment, the 0.008 mm film mulch was recommended with

suitable plastic film residue recovery machine for potato planting at north of Yin Mountain in agro—pastoral ecotone.

Keywords: thickness of film mulch; potato; growth and development; pollution of plastic film residue
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Figure 1 Diagram of potato mulch planting
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Table 1 The influence of film mulch thickness on plant height and potato seedling emergence

WL T %/% ‘ 3 ﬂiqzli*ﬂ?ﬁ'?/cm

20114F 20124F 2013 4F EE el P BEAEI
0.006 mm 70.79+0.70dD 89.48+0.89¢C 84.67+0.83bB 14.07+0.15¢C 35.67+0.35¢C 53.73+0.54cC
0.008 mm 98.77+0.97aA 96.73+0.96aA 90.00+0.90aA 14.73+0.13bB 36.53+0.37hB 54.10+0.53cC
0.011 mm 80.66+0.80bB 93.69+0.91hB 89.33+0.89aA 15.03+0.14aA 36.40+0.36bB 55.43+0.55bB
0.012 mm 77.3720.77¢C 93.47+0.93bB 86.000.8 bB 14.97+0.14aA 37.3320.37aA 56.00£0.55aA

T R R NG TR 0.05 K225 B3 A RIS PR 0.01 K22 23 . T,

Note : Different lowercase letters represent significant differences at 0.05 level, and different capital letters represent significant differences at 0.01

level . The same below.
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Figure 3 The soil water storage within 0~20 c¢m soil layers under different thickness of film mulch
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Table 2 Difference in potato yield under different thickness

of film mulch

AR MR BAER% PR /kg-hm? 2T
2011 0.006 mm — 40 168.65434.69AB  F=10.58,
0.008 mm — 43752.204220494  Foo=078
0.011 mm — 38751.95+83.33AB
0.012 mm — 36 335.15+110.97B
2012 0.006mm  89.78 19276.30429.90h  F=6.39,
0.008 mm  89.87 2189430531432 o076
0011 mm  89.03 21727.55+19.06a
0012mm  88.87 21 577.45+102.19a
2013 0.006mm 8394 2928130453918 F=14.07,
Foo=9.78

0.008 mm 85.64
0.011 mm 72.73
0.012 mm 79.21

36 101.38+198.43A
32 282.80+40.20AB
35451.05+51.80B
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20.41% .13.58% F123.29% , H. 5 7= 5 e I Ak B4 5L By
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W25 5% A% (3 310.5~5 860.7 JC-hm™) .
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3 A H 4l 4 5 40 il O 38 851.5.48 136.5.56 452.5 .
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Table 3 Contrast of income under different thicknesses of film mulch

G B Rkt G BAE o SR
It wm It ait

2011 0.006 40 177.5 32 142.0 461.2 4500 2400 8550 15911.2 16230.8
0.008 43 752.0 35002.5 676.9 4500 2400 8550 16126.9 18875.6
0.011 38 752.5 31 002.0 821.2 4500 2400 8550 16271.2 14730.8
0.012 36 327.0 29 061.0 896.2 4500 2400 8550 16346.2 12714.8

2012 0.006 19 276.5 19 276.5 516.0 4500 2400 8550 15966.0 3310.5
0.008 21 894.0 21 894.0 583.3 4500 2400 8550 16033.3 5860.7
0.011 21727.5 21727.5 651.1 4500 2400 8550 16101.1 5626.4
0.012 21577.5 21577.5 830.7 4500 2400 8550 16280.7 5296.8

2013 0.006 29 578.5 41 409.0 488.1 5250 3000 8550 17288.1 24120.9
0.008 33916.5 47 482.5 554.4 5250 3000 8550 17354.4 30128.1
0.011 30921.0 43 288.5 655.9 5250 3000 8550 17455.9 25832.6
0.012 31119.0 43 566.0 675.9 5250 3000 8550 17475.9 26090.1

1:2011,2012 2013 4E T4 R P A5 350 3 J0 ke, B b M A% 43 10 0.8 . 1.0 . 1.4 TG - ke, HUBLM A% 258 12.5 TG+ ke HABBE A FEREA

BT 6750 7G - hm™ ABAE 1500 76 - hm ™ /K B3, 300 9C - hm ™,

Note: The price of potato seeds in 2011,2012 and 2013 is 3 yuan-kg™', while the price of potato is 0.8,1.0 and 1.4 yuan-kg™, and the price of the film is

calculated at 12.5 yuan-kg™".Other inputs include 6750 yuan-hm™ for seeds, 1500 yuan+hm™ for fertilizers and 300 yuan+-hm™ for hydropower.

http://www.aed.org.cn

— 443 —



Kl R S IR E

W-FE355-F55

R4 TEEEHIBE b1 Hh BB 7% BB 1S X EE

Table 4 Different residues of mulch in soil under different thickness of film mulch

FR /g hm™ -
UGB SRR 0~20 cm 20~3(j§ em 0~30 cm J%O zt(é;ﬁrﬁ% ARy b yjao 3,;;;3%
2011 % — 2415 435 24585 98.2 — —
2011 7%k 0.006 5406 778.5 6 184.5 87.4 36 901.5 10.1
0.008 15714 159 15871.5 99.0 54 153.0 24.8
0.011 21177 2049 23226 91.2 65 703.0 31.6
0.012 24 111 1677 25789.5 925 71703.0 325
2012k 0.006 7074 5893.5 12 967.5 54.6 413025 135
0.008 18 390 5848.5 24237 75.9 46 653.0 17.9
0.011 26 164.5 7830 33996 77.0 521025 20.7
0.012 29 125.5 9625.5 38751 75.2 66 453.0 19.5
2013 £k 0.006 10 002 6675 16 677 60.0 38 352.0 12.9
0.008 21370.5 7437 28 807.5 74.2 43 602.0 105
0.011 28 338 9487.5 37824 74.9 515520 7.4
0.012 30994.5 11706 42 699 726 56 403.0 7.0
Ty 0.006 7494 4449 11943 67.3 38851.5 12.1
0.008 18 492 4482 229725 83.0 48136.5 17.7
0.011 25227 6456 31 681.5 81.0 56 452.5 19.9
0.012 28 077 7 669.5 35746.5 80.1 64 852.5 19.7
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Figure 4 The mulch by transporting to the surface with

potato harvest
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