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Effects of plastic film and ridge-furrow cropping patterns on soil
nutrients movement and yield of potato in semiarid areas

QIN Shu-hao'?, DAI Hai-lin'"?, ZHANG Jun-lian'?, WANG Di!
(1. Gansu Key Laboratory of Crop Genetic & Germplasm Enhancement , Lanzhou, Gansu 730070, China;
2. Gansu Key Laboratory of Arid land Crop Science , College of Horticulture , Gansu Agricultural University Lanzhou, Gansu 730070, China)

Abstract: In order to investigate the effect of plastic film mulching on the movement of soil nutrients and yield of
rainfed potato in semiarid areas of Gansu Ding-xi, Six treatments were conducted, including harrowed bedding system
without plastic mulching (T1), harrowed bedding system with plastic mulching (T2), completely mulched alternating
narrow and wide ridges with furrow planting (T3), completely mulched alternating narrow and wide ridges with ridge
planting (T4), plastic mulched raised bedding system with furrow planting (T5) and plastic mulched raised bedding sys-
tem with bedding planting (T6) . The results indicated that plastic film and ridge-furrow practices can increase the con-
tent of soil available nitrogen, phosphorus, potassium and soil organic matter. In O ~ 20 cm soil layer, soil available ni-
trogen, phosphorus, and potassium showed similar trend, increasing in the first stage, and then decreasing. The nutrient
contents were highest in July, the content of soil organic matter of film and ridge-furrow treatments in 0 ~ 40 cm soil layer
were higher than that in T1. Moreover there were higher nutrient contents in film and ridge-furrow treatments than T1. In
20 ~ 40 cm soil layer, the content of soil available nitrogen, phosphorus and potassium was also changed the same, de-
creased in the first stage, then increased, and decreased finally, and the nutrient contents were highest in August. Com-
pared with T1, the yield of T2, T3, T4, T5, and T6 was increased by 36.3%, 59.7% , 60.5% , 47.6% , and
46.0% , respectively. Plastic film and ridge-furrow cropping patterns increased the yield of potato, especially the ratio of
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large and medium tubers, with the treatment of completely mulched alternating narrow and wide ridges with ridge planting

(T4) showing the highest values.

Keywords: plastic film mulching and ridge-furrow cropping patterns; rainfed potatoes ; soil nutrients movement ; yield
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Table 1 Soil fertility status before sowing

AR BRI Soil depth/em
Soil properties 0~20 20 ~ 40
pH 8.13 8.04
A HLBL Organic matter/(g-kg™") 20.93 22.94
HAA Available nitrogen/(mg-kg™") 19.00 13.00
AL Available phosphorus/(mg-kg™!)  15.95 10.40
AT Available potassium/(mg-kg™!)  114.33 101.75

1.2 A%t
D2 23 A B K BRI 3  A a E

W6 LI, 735 R P REASE R (T, 5847 70 em,
ZEAT 40 em, VE N B SEIEE IR (T2) , 984T 70 em, %5
17 40 em, JBEE FREF 247, ETE 60 cm; 2B £
(T3), K/NZEFPHE , 28 VR BB T, F AP e vh, K 2B
& 15 em, 2258 70 em, /NEE 8 em, ZETE 40 cm; £ JIK
W ZEZERE (T4) , RK/ANERIE , 28 B NR 3G Fh e 28
F AT EATFLA R F R B A, KZE S 15
em, ZE 95 70 em, /NER 8 cm, ZETE 40 cm; f: JEEEAN]
FPAE(TS), 22 1 I, 225 15 em, 2258 70 em, I 5%
40 cm , FEFILEVE PIRE 0 WG 07 &, REVA D 2 47 5 2 K
HZE7E4% (T6) , 28 LM, 2815 15 em, ZEFE 70 em, 4
B 40 em, FEFPLELE LR 217

REET 2011 4F 4 A 10 HEE,4 A 25 S4&Fh,
FALFARIE LA 40 em, % 5 R 45 465 #K - hm ™2, /)
XA 8.0 mx 5.5 m, XAH[EHE 100 em, /NX [a]FE
70 cm, LA 150 em MIPRHAT,3 IRE A, BEALHE
G, HERDIE D8 B L R 750 kg hm=2 (N : P,0s :
K,0=8:7:10), [Fl B B A WA HLAE 30 m’,
1.3 MEmMBRF X
1.3.1 2%A5454% HWFSH25HB.7H2S
H.8H25H.9H 25 HH A S EMRIX 0~ 20
cm F120 ~ 40 em + )2 89 HRE RISEEG =, fFH A B
SR, 43 00 I - 38 00 (ol i 20 ) 8 A0 e
(Olsen ) \ - AU RA ML & i, b H 4
AR TSl R R AR R - A A A BT T
A LTS SR A B AR FR AT A AL 2
1.3.2 FEAFEHK FEEA/NXIGH, T
AT 5 (PR i) BN 10 BRF R, 20
PR R R N PR AR U K 250
g I F, 3 50 ~250 g,/NE 50 g LT,

2 ZER540r
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Fig.1  Available nitrogen content in the 0 ~ 20 c¢m soil layer

under different cropping patterns
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Fig.2  Available nitrogen content in the 20 ~ 40 cm soil layer

under different cropping patterns
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Fig.3  Available phosphorus content in the 0 ~ 20 cm soil layer

under different cropping patterns
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Fig.4  Available phosphorus content in the 20 ~ 40 cm soil layer

under different cropping patterns
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Fig.5 Available potassium content in the 0 ~ 20 c¢m soil layer

under different cropping patterns
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under different cropping patterns



%1 ZRETIE 55 Y 2B O AR AR ISR 0 1a B8 S ™ 1 ) 5 41
2.4 AEBEBEXNTEFIRSEMNZN R B
12 12 ¢
gg 10 + —Ebf‘_z 10
T8 st £ 88}
o O 2y
= EE o)
%: £ <:§
E\’LE) 4l \i\’g 4t
o =+ N
C 21 o T] -o-T2 —&-T3 T4 —%T5 ——T6 ——T1—0— T2 —— T3 T4d—*—T5-0—T6
0 L 1 1
5 7 8 9

(=}

7 8 9

H 43 Month

E7 AEMEEXTOO~20cm TETEFNRESE

Fig.7 Organic matter content in the O ~ 20 cm soil layer
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under different cropping patterns
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Fig.8 Organic matter content in the 20 ~ 40 cm soil layer

under different cropping patterns
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Table 2 Yield components of potato

under different cropping patterns
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Treatments Ratio of Ratio of Ratio of potato per (ke hm-?) /o
large tuber medium tuber small tuber plant g7 7
T1 14.2¢ 39.7d 46.2a 5.1b 28181.0c —
T2 14.3c 60.2b 25.5b 6.5ab 38409.0b 36.3
T3 17.2b 61.6ab 21.2¢c 6.6a 45000.0a 59.7
T4 18.5b 63.8a 18.6¢ 7.9a 45227 .0a 60.5
TS 18.8b 53.5¢ 27.7b 6.4ab 41590.0ab 47.6
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