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Effects of different processing patterns of used plastic film on
growth characters and yield of dryland oil flax

WANG Shi-hong', WU Bing®
(1. Wheat Research Institute , Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
2. College of Life Science and Technology, Gansu Agricultural University , Lanzhou 730070, China)

Abstract: A field experiment was conducted to investigate the effects of 5 processing patterns of used plastic film on
leaf area, dry matter accumulation, net assimilation rate (NAR), relative growth rate (RGR), yield and yield compo-
nents of dryland oil flax. The results indicated that, compared with the treatment of T6 (collecting used film just after
harvest with land preparation and no-mulch sowing in the next year), the treatments of T4 (collecting used film with re-
placement by new plastic film and no-tillage sowing in the next year) and T5 (collecting used film with replacement by
new plastic film just after harvest and land preparation and sowing in the next year) increased the leaf area significantly
during vegetative growth period before flowering, while there was no significant difference among the 6 treatments in and
after flowering stage. Total dry matter of oil flax was accumulated rapidly under the treatments of T4 and T5 before flower-
ing, and TS expressed the highest accumulation after flowering. Meanwhile, dry matter accumulation in stems and leaves
also presented an identical trend. NAR varied as a result of different treatments and different growth stages, i.e., it was
the highest under T4 in early growth stage but under TS in late growth stage. RGR under the treatments of T4 and T5 was
also increased by 20.45% and 16.12% , respectively, compared to that under the control (T6) during fir shaped stage
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to budding stage, but that under TS was the highest in flowering stage. All of the 5 processing patterns increased the ef-

fective branching number and 1000-grain weight of oil flax, but no significant effect was found in capsule number per

plant and seed number per capsule. Under the treatments of T4 and T5, the yields of oil flax were increased by

120.91% and 114.71% , respectively, over the control, but there was no significant difference among the yields of T1

(keeping used film in field with no-till sowing on it in the next year), T2 (keeping used film in field with soil covering

and no-till sowing on it in the next year), T3 (straw mulching on used film just after harvest and straw removing and no-

mulch sowing in the next year) and the control. In conclusion, the processing pattern of T4 was beneficial to improve the

growth rate and dry matter accumulation, and to realize high-yield of oil flax; considering the production benefit, T1 was

the best choice to reuse plastic film for planting oil flax in arid and semiarid regions.
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Table 1 Treatment design

AbF A T TH AR By 5
Treatment Processing patterns of residual plastic film in the field
- WS B IR, LA R
Keeping used film in field with no-till sowing on it in the next year.
™ WA B TR, 25 AR B T 4
Keeping used film in field with soil covering and no-till sowing on it in the next year.
- WA, IR S VR RE AT, AR BRRS AT o
Straw mulching on used film just after harvest and straw removing and no-mulch sowing in the next year.
- WS B T, 2L AR S S B R R o
Collecting used film with replacement by new plastic film and no-tillage sowing in the next year.
s WO BRI e b R 6%, SR AR % A
Collecting used film with replacement by new plastic film just after harvest and land preparation and sowing in the next year.
T6(CK) WG BRI, 2R AR R AR A N

Collecting used film just after harvest with land preparation and no — mulch sowing in the next year.
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Fig.1 Leaf area per stem of oil flax under different

processing patterns of residual plastic film
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Table 2 Dry matter accumulation in various organs at different stage of oil flax under

different processing patterns of residual plastic film

IHBEFIF 775X Patterns of residual plastic film

EEW wNE
Stage Organ I ™ T3 T4 TS T6(CK)
i % Stem 0.114£0.003>  0.121£0.012b  0.111£0.007b  0.166+0.013a  0.159=0.037a  0.055+0.007¢
Seedling M Leaf 0.200+0.016b  0.214=0.000b  0.211£0.003b  0.321+0.05la  0.310£0.06la  0.113+0.018¢
W 2% Stem 0.780+0.067ab 0.624=0.192bc 0.815+0.179ab  1.156+0.500b  0.933=0.314ab  0.171+0.032¢
Fir shaped M Leaf 1.220£0.075a  1.819+1.292a  1.088+1.071a  1.855+1.258a  1.54720.210a  0.363 +0.010a
B 2 Stem 3.690+0.806a 4.752+1.880a  3.675+2.536a  7.034+3.889a  5.353+2.574a  2.940%1.095a
Budding M- Leaf 3.162+1.080a 4.300=1.582a 3.932+1.717a  5.953+2.905a  4.756+1.765a  3.414=2.383a
2 Stem 2.992+0.185a  3.975+0.599a  3.398+0.454a 4.437+1.214a 4.648+1.77la  2.814+0.518a
Flf‘ﬁng M- Loaf 6.035+1.010a 7.163+1.253a  5.776+0.908a  7.848+2.506a  8.097+4.501a  5.5002.320a
H Fruit 2.991+1.306a 3.060+0.984a 2.534+1.643a  3.399+0.780a 3.837+2.324a  1.356+0.692a
e 2 Stem 10.021 £1.515a  7.914+0.895hc  6.443+0.34lc  8.788+0.353ab 10.484=0.913a 7.844 + 1.146hc
Maturity 5B Fruit 11.294+2.139  10.252+0.429ab 7.958 +1.653bc  9.614+1.292abc 11.622+2.365a  7.057 +0.582¢

TR AN T b KRR —AT A IR B 77 200 T B 9 225 (P <0.05) 0 T lo

Note: Different lowercase letters in the same line mean significant difference at P < 0.05 for dry matter among different processing patterns of residual plastic

film. The same as below.
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Table 3 Characters of dry matter accumulation during growth course of oil flax under different processing patterns of residual plastic film

WH T M IHBEF A 728 Patterns of residual plastic film
Item Growth course Tl ™ T3 T4 T T6(CK)
s 1 T
Hi 0] - I
Seedling to fir shaped 8.95 9.45 7.14 10.66 8.06 4.09
A LR (NAR ,
I (NAR) B - A
Net assimilation ratio : . 9.65 11.88 10.96 15.14 13.14 21.57
I Fir shaped to budding
/(g' m~2-d™ 1)
IR - AES
JLEE.%H ] . 23.94 21.24 17.98 9.29 89.63 15.23
Budding to flowering
T T
EH%H.— W\}b%ﬂ 0.1094 0.1168 0.1038 0.1079 0.0987 0.0703
Seedling to fir shaped
XK F(RGR ’ e
FIXPAEIC R (ROR) BB - S
Relative growth ratio . . 0.0585 0.0626 0.0662 0.0695 0.0670 0.0577
oo Fir shaped to budding
/(grg™t-d™h)
BRI - FES
JLEE.B;H ] . 0.0561 0.0450 0.0430 0.0187 0.1839 0.0420
Budding to flowering
®4 ARBEMAAXTHRSEMBEERRTETLR
Table 4  Yield and yield components of oil flax under different processing paiterns of residual plastic film
fh BRI B RS PR RLEL TR HPRL™
T ‘th " Effective branching Capsule number Seed number 1000-grain Grain yield
reatment number per plant per capsule weight/g /(kg*hm=2)
Tl 16.06 = 3.40a 12.93 +3.28a 8.10+0.51a 7.03+0.07c 876.15 + 11.68ab
T2 16.26 +3.94a 13.40 £ 3.51a 8.20+0.45a 6.92+0.08¢ 866.25 + 24 .54ab
T3 14.73 £0.75a 11.93 +1.62a 8.26+0.58a 7.07+£0.07be 756.15 £ 14.37ab
T4 16.66 +0.30a 13.60 £ 0.20a 8.70+£0.10a 7.60 +0.05a 1024.95 +16.02a
T5 16.46 +0.30a 13.80+0.52a 8.36+0.32a 7.25+0.22b 996.15 + 8.06a
T6(CK) 12.73 £2.24b 10.26 +2.38a 8.50+0.51a 6.70 +0.05d 463.95+5.10b
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