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Effects of different film mulch and ridge-furrow cropping patterns on yield formation and
water translocation of rainfed potato. QIN Shu-hao', ZHANG Jun-lian', WANG Di', PU Yu-
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Abstract; This paper studied the effects of different film mulch and ridge-furrow cropping patterns
on the yield formation and water translocation of rainfed potato in the semi-arid area of west Loess
Plateau. Comparing with those under traditional harrowed bedding without film mulch (T,), the
potato yield under harrowed bedding with film mulching (T, ), completely mulched alternating nar-
row and wide ridges with furrow planting (T, ), completely mulched alternating narrow and wide
ridges with ridge planting (T,), mulched raised bedding with furrow planting (T;), and mulched
raised bedding with bedding planting (T, ) was increased by 50. 1% , 75.9% , 86.8% , 69.6% ,
and 60. 6% , and the water use efficiency ( WUE) was increased by 47.0% , 82.7% , 84.0% ,
75.2% , and 54. 3% respectively, with the increments being the highest under T, and T,. All the
film much and ridge-furrow cropping patterns improved the yield component of potato, and T, and
T, were most beneficial to the increase of mid and big tubers, tuber number per plant, and tuber
yield per plant, and to the decrease of the proportions of green and blet tubers. It was concluded
that completely mulched alternating narrow and wide ridges with ridge planting (T, ) and completely
mulched alternating narrow and wide ridges with furrow planting (T;) were the two better cropping

patterns in water-saving and high yielding for potato cultivation in semiarid areas.

Key words: film mulch; ridge-furrow cropping; rainfed potato; yield; evapotransportation; water
use efficiency.
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Fig.1 Mean monthly precipitation in 2007-2009 and for recent

10 years in study area.
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Table 1 Yield and water use efficiency ( WUE) of potato
under different cropping patterns

s Foutw KA Bgr=%  WUE Hig
Treatment ~ Tuber yield %% WUE  Yield growth WUE
(kg - hm™) (kg + hm™ - rate increment
mm™!) (%) (%)
T, 26590. 1d 77.8d - -
T, 39909. 2¢ 114. 4c 50. 1 47.0
T, 46764. 1ab 142. 1a 75.9 82.7
T, 49657. 8a 143. 1a 86.8 83.9
Ts 45107. 6b 136. 3b 69.6 75.2
Te 42708. Obe 120. 1c 60. 6 54.4

[RIBNAN [)/IN G 5k 2 7 b B IR) 22 53 2. ¥ (P <0.05) Different small
letters in the same column meant significant difference among treatments

at 0. 05 level. F[d] The same below.
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Table 2 Yield components of potato under different cropping patterns

b3 READNR RERE  HEM PERE NEME NERE SEX SRR RREER bR
Treatment Ep Hor% B HTER Hor% HorHE Green Blet Potato Potato
Big tuber Big tuber ~ Middle tuber Middle tuber Small tuber Small tuber tuber tuber number per  yield per
number mass number mass number mass rate rate plant plant
rate (% ) rate (%) rate (% ) rate (% ) rate (% ) rate (% ) (%) (%) (kg)
T, 14.2¢ 37. 6¢ 39.7d 46. 1d 46. 2a 16.3a 3.9a 6. 5a 5.1b 0. 58b
T, 14. 3¢ 35.3d 60. 2b 59.2a 25.5b 5.5b 1.8¢ 1.0c 6. 5ab 0. 88ab
T, 17.2b 38. 6¢ 61. 6ab 58.0a 21.2c¢ 3. 4cd 2.0b 4.0b 6. 6a 1.03a
T, 18.5b 38.5¢ 63.8a 56.5b 18. 6¢ 5. 0bc 1.0c 3.4b 7.9a 1.09a
T 18. 8b 41.6b 53.5¢ 56. 1b 27.7b 2.3d 3. 1a 4.2b 6. 4ab 0.99a
Te 20.4a 46.0a 53.4c 49.2¢ 26.2b 4. 8bc 2.6b 5.8a 6.9a 0.94a
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Fig.2 Accumulation characteristics of dry matter and relative

A 5 4

growth rate (RGR) of aboveground organs for potato under dif-

ferent cropping patterns.
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Fig.3 Average water storage at 0—50 cm soil layer at different growth stages of potato under different cropping patterns.
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Table 3  Soil water storage and total evapotranspiration
(ET,) in potato field under different cropping patterns
(mm)
Ak i 07 Wk AT AT MR
Treat- K & K T Evapotrans-
ment Soil water Soil water  Precipitation piration
storage storage during during
before after growth growth
sowing harvesting stage stage
T, 255.2 301.9a 278.8 341.7¢
T, 255.2 294. 7a 278.8 348.9b
T, 255.2 314. 5a 278.8 329.1d
T, 255.2 296. 7a 278.8 346. 9bc
Ts 255.2 312.8a 278.8 330.9d
Te 255.2 287.9a 278.8 355.7a
120 1
100 |
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Fig.4 Evapotranspiration in potato field at different growth sta-

ges under different cropping patterns.
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