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Degradation effects of a strain of purple
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Abstract: To obtain strain resources that could efficiently degrade polyethylene mulch, a strain M2 with the
potential to degrade polyethylene provided by Plant Protection Institute of Academy of Agricultural and Forestry Sci-
ences, Qinghai University was used as the research object to explore its ability to degrade different colors ( white
transparent, black) of polyethylene film. The strain M2 was identified as Purpureocillium lilacinum by morphological
observation and ITS sequencing. Under the condition of 30°C , 150 r - min~' shaking culture, 30 d and 60 d sam-
pling once respectively. The degradation effects of the strain on different color polyethylene film were analyzed by
high resolution field emission scanning electron microscope, water contact instrument and Fourier transform infrared
spectrometer. Scanning electron microscopy showed that after 30 days of degradation, both films showed slight frag-
mentation. After 60 days of degradation, both films showed obvious holes, the surface roughness increased signifi-
cantly, and the black film was degraded more obviously. By measuring the weight loss rate of the film, the degrada-

tion rate of M2 on white transparent film reached 7.27% , and the degradation rate of black film reached 8.45% , in-
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dicating that the degradation ability of M2 to black film was greater than that of white transparent film. After 30 days

of degradation, the hydrophobicity of black film was significantly lower than that of white transparent film by

5.51%. After 60 days of degradation, the hydrophobicity of black film was significantly lower than that of white

transparent film by 21.35%. In addition, the surface hydrophobicity of both mulches decreased to varying degrees,

and the hydrophobicity of black film was significantly reduced. Fourier transform infrared spectrometer analysis

showed that M2 introduced ether bonds into the stable chemical structure of white transparent film, while black film

was introduced by hydroxyl groups and ether bonds. The absorption peak intensity of black film was greater than that

of white film. It was preliminarily determined that strain M2 had good degradation effects on black polyethylene

film.

Keyword : purpureocillium lilacinum ; polyethylene film;degradation ability; film color
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Fig.4 Observation results of white transparent film surface by scanning electron microscope
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(A)CK2-30d

(C)CK2-60d
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Fig.5 Observation results of black film surface by scanning electron microscope
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Table 1 The change of water contact angle of white transparent film and black film before and after degradation

30 d 60 d
Ak
et T A TR T T G
Angel—Left Angel-Right Average Angel-Left Angel-Right Average
CK1 84.62+0.26 86.77+0.20 85.70+0.13 85.14+0.29 86.17+0.36 85.66+0.33
T1 82.47+0.12 84.73+0.32 83.60+0.10 80.96+0.32 81.53+0.26 81.24+0.16
CK2 91.47+0.10 91.84+0.66 91.66+0.38 94.13+0.51 94.13+0.16 94.13+0.25
T1 84.75+0.81 83.97+0.17 84.36+0.49 69.57+0.22 68.79+0.64 69.18+0.21
TE: A M2 A KETHIEEIES B M2 A KR HTEEIES; C: M2 BRUER,
Note: A: M2 colony morphology in early growth stage; B: M2 colony morphology in late growth stage; C: M2 micromorphology.
1 B M2 RS
Fig.1 Morphological structure of strain M2
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Fig.6 Fourier infrared spectrum analysis results of white transparent film
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Fig.7 Fourier infrared spectrum analysis results of black film
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