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Effects of biodegradable mulch film on the growth and quality of

open-field watermelon
HE Ying', LIU Yisong"’, Nazar Nurzoda', ZHANG Wei', YUAN Gaopeng"*, ZHU Yingchun"*

(1. National Melons Engineering Technology Research Center/Western Agricultural Research Center, Chinese Academy of Agricultural
Sciences, Changji 831100, Xinjiang, China; 2. National Key Laboratory for Germplasm Innovation & Utilization of Horticultural Crops/
Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China)

Abstract: To investigate the feasibility of replacing tranditioanl PE (polyethylene) mulch with fully biodegradable mulch
films in open-field watermelon production in Xinjiang, this study used the watermelon cultivar Zhongnong Meiguan No.
2 as the test material. Two biodegradable mulching treatments were established: Transparent fully biodegradable mulch
film (TD)and silver/black dual-color fully biodegradable mulch film(SD), with transparent PE mulch film serving as the
control group. The study examined the effects of these diffterent mulches on soil temperature and moisture, watermelon
vegetative growth, and fruit quality. The results showed that during the vine elongation stage, the PE treatment significant-
ly promoted vine growth. However, after the fruit enlargement and maturation stages, both SD and TD treatments signifi-
cantly enhanced the daily soil temperature range, the rate of soil water consumption, and plant growth vigor. Notably, the
average fruit mass and yield per plant under the SD treatment showed no significant difference from the PE control,
whereas its soluble solids content in both the fruit center and rind-side flesh was significantly higher than that under PE,
with increases of 5.4% and 11.1%, respectively. In contrast, the TD treatment resulted in significantly lower single-fruit
mass and yield than the PE control, with decreases of 7.4% and 7.0%, respectively. While its soluble solids content
showed no significant difference from the PE group, it was 5.8% and 6.0% lower in the fruit center and rind-side flesh, re-
spectively, compared to the SD treatment. In conclusion, the silver/black dual-color fully biodegradable mulch film(SD)
demonstrated significant overall advantages in stabilizing yield and improving fruit quality, providing a valuable reference
for green and efficient open-field watermelon production in Xinjiang.
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Table 1 Basic information of mulch films

Ab R LS Bt JE R B B
Treatment Mulch film type Color Thickness/mm Width/cm
PE PE i Polyethylene mulch film %W Transparent 0.10 125

TD A B fEHBE Fully biodegradable mulch film 1% M Transparent 0.10 125

SD AW LR Fully biodegradable mulch film 4R T 2 Silver/Black 0.12 125
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Table 2 Growth cycle of watermelon

S 34 v (L= Ak S5 (PN R

Stage Establishment stage Vining stage Fruit-setting stage Expansion stage Maturity stage
HiH 04-27 & 05-07 05-07 % 05-25 05-26 % 06-02 06-03 Z2 06-22 06-23 % 07-05
Date 04-27 to 05-07 05-07 to 05-25 05-26 to 06-02 06-03 to 06-22 06-23 to 07-05
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Table 3 Plastic film degradation
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Effects of three types of saline-alkali stress on germination characteris-

tics of cucumber seed

CHEN Jiyu', LI Yuan', QIN Haiying’, DU Huaping’

(1. Chongqing Three Gorges Vocational College, Chongqing 404155, China; 2. Chongqing Municipal Agricultural School, Chongqing
401329, China)

Abstract: In order to evaluate the effects of different saline-alkali types and levels on the germination characteristics of
cucumber seeds, three varieties of cucumber seeds, Baisitiao, Liiruyi, and Pamanjia, were used as materials. Seed germina-
tion related indicators were measured under different concentrations of Na,CO;, NaHCO;, and NaCl stress. Regression
analysis and calculation of membership function values were used to determine the tolerance threshold of cucumber seed
germination to salt-alkali stress. The results showed that all germination related indicators of cucumber seeds significantly
decreased with the increase of salt-alkali concentration. The tolerance to Na,CO; stress ranked as Liiruyi>Baisitiao>Pa-
manjia. The tolerance to NaHCO; stress ranked as Pamanjia>Liiruyi>Baisitiao. And the tolerance to NaCl stress ranked as
Pamanjia>Baisitiao>Liiruyi. The inhibitory effects of the three types of saline-alkali stress on cucumber seed germination
was NaCl<NaHCO;<Na,CO:;. In conclusion, all the three varieties tested exhibited a certain degree of saline-alkali toler-
ance and can be used as cultivated cultivars for cucumber production in facilities during of soil improvement processes.

Key words: Cucumber; Saline-alkali stress; Seed germination; Membership function
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