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Effects of Plastic Film Mulching Modes on Soil Moisture, Temperature and
Yield of Potato in Semi-arid Region
LIU Wuxi', DONG Bo*, ZHANG Ligong', SU Zhongtai'

(1. Zhuanglang Agricultural Technology Extension Center, Zhuanglang, Gansu 744699, China;

2. Dryland Agriculture Institute, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China )

Abstract: Experimentation on dryland terrace was carried out in 2015 in Zhuanglang County to understand the effects
of various mulching modes on soil temperature and moisture content, and yield of potato, in order to establish the best
mode of potato plastic film-covering and the most efficient utilization of rainfall resources in the Loess Plateau semi-arid
agricultural region in the middle part of Gansu Province. The results showed that full plastic-film mulching on double furrow
and full film double row planting increased yield to 10 523-12 675 kg/ha, compared to cultivated in open fields (CK), and
the yield increase was 26.1%-31.4%. The straw mulching covered in single furrow and double furrow and planting on the
side of ridge with black plastic- film increased yield to 3 092-4 932 kg/ha, and the yield increase was 7.7%-12.2%,
compared to cultivated in open fields (CK). Film mulching and straw turnover significantly increased the tuber numbers and
weight per plant, and the percentage of large- and medium-sized tuber. The tuber number and large- and medium-sized
tuber weights per plant increased 0.8 to 1.5, and 60 to 230 g. The percentage of large- and medium-sized tuber weights
increased 1.1 to 4.6 percentage points. The full plastic-film mulching on double furrow and full film double row planting are
suitable to be popularized in semi-arid area.
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Table 1 Growth stages of different treatments
b3 FERIH (D/M) i (D/M) BT (D/M) THEWI(D/M) B (D/M) AFHWI()
Treatment Sowing Emergence Bud flower Flowering Maturity Growth duration

T1 13/04 05/05 22/06 01/07 01/10 149

T2 13/04 05/05 22/06 01/07 01/10 149

T3 13/04 05/05 22/06 01/07 01/10 149

T4 13/04 09/05 29/06 09/07 09/10 153

TS 13/04 09/05 29/06 09/07 09/10 153

T6(CK) 13/04 09/05 29/06 08/07 08/10 152
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Table 2 Economic characteristics of different treatments
FPREE S0 (No.) Tuber number per plant FRR# E (g) Tuber weight per plant
PNUEE & KR R sEa
LIPS ST SN Kb¥s (%) K& ¥ N Large-  H(%)
A (em) Large— Medium—  Small- s Large—and  Ratioof = Large— Medium— Small- s and Ratio of
Treatment Plant sized  sized  sied - mediume large— and  sized  sized  sized T edium- large— and
height wber  wber  wber o sizedwber medium-  wber  wber  twher o sied  medium-
number  number number number  sized tuber  weight  weight  weight tuber  sized tuber
number weight weight
T1 88.4 35 1.6 2.1 7.2aA 5.1aA 70.8 730 150 90 970 bA 880 bA 90.7
T2 89.8 2.6 2.3 23 7.2aA 4.9 abA 68.1 590 320 120 1030aA 910 aA 88.3
T3 87.1 2.9 1.9 2.1 6.9abAB  4.8abA 69.6 550 220 100 870 cAB 770 ¢B 88.5
T4 89.9 2.5 2.2 1.8 6.5bB 4.7 abA 72.3 610 130 90 830 cdB 740 dB 89.2
T5 90.7 2.6 1.9 2.1  6.6bAB 4.5 bA 68.2 540 210 110 860 cB 750 cdB 87.2
T6(CK) 85.5 22 1.5 20 5.7cC 3.7¢B 64.9 360 320 110 790 dB 680 eC 86.1
e IS EILACRITLSD . T
Note: Significant difference is tested by LSD method. The same below.
®3 0~25 cm TERE(C)
Table 3 Soil temperature in 0-25 cm
il i ] THAEM] i Sy
Treatment Emergence Bud flower Flowering Maturity Average
Tl 16.8 21.3 225 15.6 19.1
T2 16.7 20.5 22.0 15.0 18.5
T3 15.2 20.0 21.8 14.6 17.9
T4 14.1 18.8 20.2 13.1 16.6
TS 139 18.6 20.2 13.2 16.5
T6(CK) 15.1 19.1 21.4 14.2 17.5
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T3. T4 FITS K 2 5 & Fb 43 51 %5 T6 (CK) 34
46, 22, 24, 31 LAIANES S, WEEDS .
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Table 4 Soil moisture content in 0—100 cm

pisil i LAY THEW] AN 2y
Treatment Emergence Bud flower Flowering Maturity Average
Tl 24.9 22.5 23.7 17.2 22.1
T2 24.7 229 23.9 17.8 223
T3 24.3 21.3 23.5 17.0 21.5
T4 23.8 20.9 22.9 15.6 20.8
T5 239 20.3 22.3 15.8 20.6
T6(CK) 232 19.7 21.7 15.1 19.9

x5 KOFAYME
Table 5 Water use efficiency (WUE)

SNF FHZd 2% 5 Sh=n
T2 m K () BOF 2 mA (mm) K Gnm) FERTRE Rk (ghm) TR BECK R

b (kg/hm®-mm) (kg/hm®»mm)
Water storage before Water storage after Water (mm) Yield & &
Treatment Lo Lo . . WUE Compared to CK
planting in 2 m harvesting in 2 m consumption  Rainfall (kg/ha)
(kg/ha*mm) (kg/ha*mm)
Tl 505.5 362.6 571.3 4284 50 837 89.0 aAB 21.8
T2 505.5 366.1 567.8 428.4 52989 93.3 aA 26.1
T3 505.5 359.6 574.3 428.4 45246 78.8 bBC 11.6
T4 505.5 340.6 5933 428.4 43 406 73.2 beC 6.0
TS 505.5 347.7 586.2 4284 45072 76.9 bC 9.7
T6(CK) 505.5 333.9 600.0 428.4 40314 67.2 cC -
x6 FEREFNHE
Table 6 Yield and economic benefit
INX P (kg/28.8m?) 2054 (OG/hm?)
b HR Plot yield Prér it (kg/hm?) il (%) Economic benefit (Yuan/ha) B
T ) Equivalent yield | Value cost
reatment . I . (ke/ha) ncrease e ﬁ WA Ll A Latio
Output value  Input Net income
Tl 148.6 142.9 147.7 50 837 aA 26.1 40 669.2 7 896 327732 5.15
T2 154.1 155.9 147.8 52989 aA 31.4 42391.2 7 896 344952 5.37
T3 137.6 1253 128.0 45246 bB 12.2 36 196.8 7896 28 300.8 4.58
T4 125.6 124.6 124.8 43 406 bBC 7.7 347244 7 842 26 882.4 443
TS 128.6 128.8 132.0 45072 bB 11.8 36 057.6 7872 28 185.6 4.58
T6(CK) 122.4 115.7 110.3 40314 ¢C - 32251.2 6312 25939.2 5.11

e DA 0.8T0/ke, MUK 1470/ke, 4N 470/ke, 21P.055.870/ke, 4iiK.0 6 i/ke, FEFF0.370/ke, ¥ 170k, AT.5070/d,
Note: Potato is 0.8 Yuan/kg; plastic film 14 Yuan/kg; pure N 4 Yuan/kg; pure P.0s5.8 Yuan/kg; pure K;O 6 Yuan/kg; maize straw 0.3 Yuan/kg; seed
potato 1 Yuan/kg; and labor 50 Yuan/d.
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