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Effects of plastic mulching modes on yield, water use
efficiency and profits of linseed ( Linum usitatissimum L. )
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Abstract ; Different planting patterns were designed to investigate linseed (oil flax, Linum usitatissimum L. )
yield and water use efficiency in arid and semi — arid rainfed area in 2014 (normal rainfall) and 2015 ( drought ).
These patterns included whole field plastic mulching with soil covering the top of mulch and bunch - seeding (T1) ,
bunch - seeding directly on the double ridges and furrows mulched with plastic film system used in maize last season
(T2), ridges mulched with plastic and row — seeding in furrow (T3) , and two control, uncovered bunch — seeding
(CK1) and uncovered row — seeding (CK2). In this study, earlier seedling emergency and shorter growth of dura-
tion(0 — 7d ) were observed under mulching cultivation than uncovered plantings in two years. More shortened
erowth stages (16 — 20d) but with weaker effects on ripeness were displayed under all the planting models in
drought year (2015) than in normal year (2014) , and lower yield was obtained in 2015. It was suggested that the
yields of linseed were significantly higher and WUE was also remarkably increased (P <0.05) in T1 and T2 pat-
terns than in other 3 patterns. Moreover, income analysis showed that the best and the better profit were gained with
T1 and T2 patterns respectively in both years. It was concluded that among the 5 patterns, T1 and T2 were optimal

in arid and semi — arid regions with 350 mm rainfall.
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Fig.1 Average monthly air temperature and rainfall in 2014 —2015 compared with the 30 year average of Yuzhong
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Note : CK1 ; control 1, uncovered bunch — seeding; T1:whole field plastic mulching with soil covering the top of mulch and bunch - seeding; T2 :bunch —
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Fig.2 Effects of cropping patterns on flax growth stage during 2014 ( normal) —2015 ( drought)
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Fig.4 Effects of cropping patterns on flax economical characteristics (2015, Longya 10)
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Table 1 Effects of cropping patterns on seed yield, water consumption and water use efficiency ( WUE)

- N HDFPRLA FNIFEK
FPRL e SFEIK VI EEYES Per kilogram of linseed Per cubic meter of water
Ak B . Water Water use o . R -
Tres Yield | trater, ici ik Tk e e
reatment 2 consumption etliciency . ]
/(kg + hm™) /mm /(kg - hm=? - mm-1) Water saved Percentage Yield increased Percentage
& /(mm - kg™') /% /(kg - mm~") /%
CKI 1353.15b 209. 15 6.47 b
T1 2091.45 a 226.04 9.25 a 0.70 30.08 0.19 43.01
2014 T2 1822.05 a 258.81 7.04 a 0.19 8.10 0.04 8.82
T3 1344.30 b 253.44 5.30 b -2.36 -110.01 -0.11 -24.07
CK2 1468.20b 210.17 6.99 b
CK1 1183.05b 152.60 7.76 b
T1 1 659.60 a 169. 35 9.80 a 0.40 78.20 0.14 26.41
2015 T2 1518.90 a 166. 60 9.12 a 0.29 14.97 0.09 17.60
T3 1165.20 b 166. 10 7.02 b -0.39 -15.36 0.07 13.89
CK2 1075.35b 181.10 5.94 b
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Table 2 Effects of cropping patterns on economic benefits and WUE

s AL Cost/ (Yuan -l ) oA FCA el IR
Treatment a3 125 b Income Net income Water consumption Economic WUE
Fertilizer  Pesticide Film /(Yuan + hm~2) /(Yuan + hm~?) /mm /(Yuan + hm =2 « mm~?)
CK1 750 150 0 8 659.5 7759.5 b 209.15 2.47b
Tl 750 150 1267.5 13 386.0 11 218.5 a 226.04 3.31a
2014 T2 750 150 0 11 661.0 10 761.0 a 258.81 2.77 a
T3 750 150 975.0 8 604.0 6729.0 b 253.44 1.77 b
CK2 750 150 0 9 396.0 8496.0 b 210.17 2.70 b
CK1 750 150 0 7572.0 6 672.0c 152.60 2.91 ¢
Tl 750 150 1267.5 10 621.5 8454.0 a 169.35 3.33a
2015 T2 750 150 0 9 721.5 8 821.5 a 166. 60 3.53 a
T3 750 150 975.0 7 458.0 5583.0 b 166. 10 2.24 b
CK2 750 150 0 6 882.0 5982.0 be 181.10 2.20 be
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