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Abstract
effects of different types of plastic film mulching on the growth of flax under the same climatic conditions.Four kinds of film materials, namely
ordinary film (T1), biodegradable film (T2), light-transfer film (T3) and black mulch film (T4), were used to cover the whole film of the

flax in the whole growth period, with the uncovered drilling as CK. We compared the effects of different material coverage on soil water con-

In order to provide a theoretical basis for the choice of efficient and environmental friendly mulching materials, we compared the

tent, economic traits of flax, roots, biomass, yield, and water use efficiency. The results showed that the treatment of covering plastic film
showed an advantage over the soil moisture, root index, biomass, yield, and water use efficiency. At the seedling stage, 0-20 cm soil layer,
the moisture content of T3, T1, T4 and T2 was 16.67%, 15.29%, 14.85% and 7.75% higher than CK, respectively. The highest yield treat-
ment was T1 (1 548.52 kg/hm®) , which was significantly higher than that of CK. There was no difference between the plastic cover treat-
ments, and also no significant difference between T3, T2, T4 and CK. The water use efficiency of T1 was up to 7.25 kg/ (hm” *mm) , followed

by T3,6.6 kg/ (hm®-mm). T3 is a new type of mulching material, which provided a possibility for mulching cultivation.
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Table 1 Effects of different treatments on the agronomic characters of flax

JLEL i REs M TAKE EER e AR B BRI AL

Treatment code Plant height // cm Technical length // cm Effective stems Effective branches Fruiting number
CK 77.12+0.37 cB 55.73+£0.73 bA 0.35+0.13 bA 5.98+0.51 bA 13.60+0.56 eD
Tl 89.71+8.84 abA 65.97+8.56 abA 1.23+0.26 abA 7.57+0.24 abA 23.55+1.15 dC
T2 87.85+3.23 bAB 64.11£4.65 abA 1.37+0.47 abA 6.02+1.67 bA 30.70+1.90 bB
T3 97.22+4.99 aA 68.11+£2.88 aA 2.10£1.57 aA 9.08+1.43 abA 38.83+0.93 aA
T4 96.17+3.67 aA 62.14+9.71 abA 0.85+0.65 abA 9.68+2.72 aA 28.75+0.98 cB

T : (RPN RN FRERORTE 0.05 K225 B3 5 [RFIA RIS T BERARTE 0.01 /K22 574 2%

Note ; Different lowercases in the same column indicated significant differences at 0.05 level; different capital letters in the same column indicated extremely

significant differences at 0.01 level
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Table 2 Effects of different treatments on root distribution of flax at different growth periods

HEH Rb T 4 EHK FHEA Main root diameter // mm W& AR %5 B Lateral root density //g/m’
Growth Treatment Main root Root dry
period codelengtyJem  TOP=0 TOP=5  TOP=10 it ey O~10em  10~20cem  20~30cm
MEW CK 5.98 bA 1.83 bA 0.82 bB 0.42 bA 0.161 cA 44 bB 20 bA 14 cB
Budding T1 6.69 aA 2.57 abA 1.06 aAB 0.54 aA 0.222 aA 74 aA 30 bA 21 abAB
period T2 6.59 aA 2.41 abA 1.03 aAB 0.53 aA 0.200 abcA 69 aAB 24 abA 16 beB
T3 6.27 abA 2.85 aA 1.10 aAB 0.53 aA 0.207 abA 69 aAB 27 abA 26 aA
T4 6.73 aA 2.16 abA 1.22 aA 0.53 aA 0.171 bcA 46 bB 29 aA 26 aA
FFAE CK 7.41 cB 2.90 bA 1.25 bA 0.61 bA 0.269 bAB 77 bB 31 bA 27 cA
Flowering T1 8.67 aA 2.96 abA 1.26 bA 0.66 abA 0.225 bB 79 bB 33 abA 29 abA
period T2 8.61 aA 3.00 abA 1.52 aA 0.73 aA 0.251 bAB 83 bB 34 abA 31 aA
T3 7.65 beB 3.08 abA 1.54 aA 0.71 aA 0.239 bB 79 bB 38 abA 27 beA
T4 7.90 bB 3.16 aA 1.31 abA 0.68 abA 0.316 aA 112 aA 40 aA 30 aA
T CK 8.70 bB 3.20 bA 1.57 bA 0.89 aA 0.327 bA 123 bA 58 bA 31 bA
Filling Tl 8.95 bAB 3.39 abA 1.63 abA 0.90 aA 0.382 aA 133 abA 62 abA 43 aA
period T2 8.92 bAB 3.38 abA 1.62 abA 0.97 aA 0.354 abA 136 aA 62 abA 43 abA
T3 8.84 bAB 3.53 aA 1.82 aA 0.91 aA 0.346 abA 134 abA 66 aA 32 abA
T4 9.31 aA 3.33 abA 1.61 abA 0.91 aA 0.345 abA 129 abA 67 aA 39 abA
R E CK 9.67 cC 3.54 ¢B 1.84 bA 1.04 bA 0.462 ¢B 137 bB 84 bB 72 cB
Mature Tl 10.24 aA 3.88 beB 1.93 bA 1.06 bA 0.542 bAB 139 bB 97 bAB 88 bcAB
period T2 10.27 aA 4.56 bcAB 2.01 abA 1.12 bA 0.556 bAB 251 aA 109 bAB 102 beAB
T3 10.00 bB 6.46 aA 2.26 aA 1.32 aA 0.503 beB 237 aA 120 abAB 100 abAB
T4 10.20 aA 5.17 abAB 2.12 abA 1.12 bA 0.623 aA 157 bB 149 aA 140 aA

T [FFAR/NG FHRERRTE 0.05 K225 035 5 RIS RIS FRER IR AE 0.01 KP- 22 574 B 2%

Note ; Different lowercases in the same column indicated significant differences at 0.05 level ; different capital letters in the same column indicated extremely

significant differences at 0.01 level
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Fig.3 Comparison of biological wet weight of different treat-

ments during flax growth period
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Fig.4 Comparison of biological dry weight of different treat-

ments during flax growth period
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Fig.5 Comparison of the dry—fresh weight ratio of different

treatments during flax growth period
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Table 3 Effects of different treatments on the yield and its component factors of flax
REPRGRYS BRRE RCR AL SR TR0 BARRE HRAEYTE a1V I X DA AR s
Treatment Pod number Seed number 1 000-grain Output per Dry weight B2 Actual output
code per plant per pod mass // g plant /¢ per plant//g YHI kg/hm’
CK 10.00+1.48 bB 6.18+0.95 aB 5.15+0.68 bA 0.37+0.05 bB 1.87+0.21 aB 0.20 1 032.94+21.56 bA
Tl 21.65+7.46 abAB 7.30+1.77 aA 6.34+0.20 aA 0.67+0.40 abAB 2.83+0.27 abA 0.24 1 548.52+59.77 aA
T2 23.35+3.58 abAB 6.45+1.05 bAB 6.38+0.33 aA 0.65+0.08 bAB 3.13+0.17 abA 0.21 1 310.29+45.05 abA
T3 31.27+3.89 aA 7.23+0.51 aAB 6.18+0.45 aA 0.92+0.26 aA 3.95+0.45 aA 0.23 1 347.62+23.64 abA
T4 24.38+4.95 abAB 6.97+0.48 aAB 6.09+0.04 aA 0.70+0.22 abAB 2.76+0.92 abA 0.25 1 271.17+£53.42 abA

T : (AP RN FRERORTE 0.05 K225 B3 5 [RFA RIS T RERIRTE 0.01 /K28 574 .2

Note ; Different lowercases in the same column indicated significant differences at 0.05 level; different capital letters in the same column indicated extremely

significant differences at 0.01 level
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Table 4 Effects of different treatments on the flax yield and water use efficiency

st aes A+ HEIFKE Soil water storage //mm YEMIFE K i FPRL™ KGRI RCE
Treatment &R e Water consumption Grain yield Water use efficiency
code Pre-planting Post-harvesting mm kg/hm” kg/ (hm’ -mm)
CK 412.32 342.73 306.39 1 032.94 3.37

T1 431.43 454.63 213.60 1 548.52 7.25

T2 430.35 417.80 249.35 1 310.29 5.25

T3 428.51 461.11 204.20 1 347.62 6.60

T4 436.55 442.21 231.14 1271.17 5.50
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L= AN T ] VR4, 2017 ,43(4) :571-580.
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#2,2013,30(9) :53-55,67.
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Table 4 Multiple comparative ananlysis of different factors on survival rate and rooting rate of cutting propagation

ik KT W I K
Variable Level Survival rate // % Number of roots // H2 Root length // cm
A HARF R Kind of rooting agent 1 71.34+18.646 a 5.96+0.75 a 5.71+£2.55 a
2 80.13+19.352 a 7.83£1.23 a 5.93+£2.37 b
3 76.57+2.646 ab 5.37+1.75 a 5.47£1.38 a
B AR M e 1 76.00+15.732 ab 6.81+0.91 ab 5.42+£1.94 b
Concentration of rooting agent 2 72.24+9.033 b 6.53+0.63 b 5.86+2.08 b
3 82.44+3.055a 7.53£1.33a 7.02£2.71 a
C 4L F Cutting substrate 1 92.77£0.577a 15.11£1.02 a 25.71£0.12 a
2 58.63+3.528 b 13.23+191 b 23.08+1.56 b
3 80.03+1.033 ¢ 14.64+1.33 ab 25.37+3.32 a

T : [RIF IR PR BB A F)/INE FRE 3R Rl — R R AE AR [ K P[] 28 5 3% (P<0.05)

Note: Different lowercase letters in the same colum indicate significant difference at 0.05 level between different levels of the same factor
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