SIEIX|(Korean J. Crop Sci.), 69(2): 123~132(2024) ISSN 0252-9777(Print)
DOI : https://doi.org/10.7740/kjcs.2024.69.2.123 ISSN 2287-8432(Online)

Original Research Article

2 220| RE 4R 2YES0| 140l Y=ol Dixl= S
o 2

=41 1 2 3 2
gAY - S - mew - YTRP - wHfEl - s

= -

Efects of Biodegradable Mulching Films Containing Rice Powder on Sweetpotato
Growth

Sin Young Park', Ju Hyun Im', Eun Byul Go', Kil Ja Kim?, Jae Min Park®, and Dong Kwan Kim>'

ABSTRACT In this study, two types of biodegradable film prototypes were produced using plastic resin containing rice powder.
The application of these biodegradable films in sweetpotato (Ipomoea batatas L. Lam) fields and their impacts of plant growth,
yield, and the soil environment were assessed, in comparison with Polyethylene (PE) film. The light transmittance of the
biodegradable film containing 30% of 350 mesh rice powder (BF30-350RP) was 0.8%, which was lower than the 2.0% light
transmittance of the biodegradable film containing 40% of 500 mesh rice powder (BF40-500RP) and 2.7% light transmittance of
PE film. Surface temperature measurements on clear day indicated that the PE film exhibited the lowest temperature, with the
minimal difference observed between BF40-500RP and BF30-350RP. Assessment of the damage ratio resulting from agricultural
work revealed a ranking of 0.4% for the PE film, 3.3% for BF500-400RP, and 5.3% for BF350-30RP. Visible decomposition of
BF40-500RP and BF30-350RP commenced after 40 and 30 days of outdoor exposure, reaching 62.3% and 70.4% decomposition
at 90 days post-exposure, respectively. The decomposition of biodegradable films applied to sweetpotato fields progressed more
slowly in BF40-500RP than in BF30-350RP. The BF40-500RP film on the surface of the ridges was decomposed by 5%, 30%,
55%, and 90% after 30, 60, 90, and 120 days after planting sweetpotato cuttings, respectively. Both types of biodegradable films
at the ridge and furrow borders were completely decomposed after 75 days of sweetpotato planting. In a field where the surface
was sealed by mulching without growing sweetpotatoes, the soil moisture and its deviation were lower in the order of PE film,
BF40-500RP, and BF30-350RP, but the differences were not significant. The soil temperature was higher for PE film mulching
than for the biodegradable films containing rice powder, but the differences were small. Two months after sweetpotato planting,
the daily average soil moisture decreased by 2.5%point for BF30-350RP mulching, 1.5%point for BF40-500RP mulching, and
1.1%point for PE film mulching over seven days. Soil temperature was similar for both biodegradable film mulches, but increased
steadily for the PE film mulch, reaching a daily average of 0.1°C higher than for the biodegradable films. Sweetpotato vine growth
and tuber yield were similar for all the mulching films tested.
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Table 1. Soil chemical properties in the experimental field in 2023.

pH OM. Av. P,0s Ex. Cat. (cmol(+)kg) CE.C E.C.
(1:5) (g/kg) (mg/kg) K Ca Mg (cmol(+)/kg) (Ds/m)
7.36 15.0 235 0.37 9.00 3.57 14.48 0.62
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Table 2. Light transmittance and damage ratio resulting from agricultural work of biodegradable films versus polyethylene film.

Mulching film type

Light transmittance (%)

Agricultural work impact damage ratio (%)

BF40-500RP
BF30-350RP
Polyethylene film

2.0+0.05 a*
0.8+0.05 b
2.7£0.04 a

33+1.01 b
53+132 a
0.4£0.15 ¢

BF40-500RP: Biodegradable film containing 40% of 500 mesh rice powder.
BF30-350RP: Biodegradable film containing 30% of 350 mesh rice powder.

*Means separation within columns by DMRT at 5% level.

BF40-500RP
Sunny day(June 23, 2023, 15:21)

BF30-350RP

Cloudy day(June 21, 2023, 14:40)

Fig. 1. Photographs of relative surface temperatures of biodegradable films and PE film on sunny and cloudy days.

BF40-500RP: Biodegradable film containing 40% of 500 mesh rice powder.
BF30-350RP: Biodegradable film containing 30% of 350 mesh rice powder.

PE: Polyethylene film.
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BF40-500RP: Biodegradable film containing 40% of 500
mesh rice powder.
BF30-350RP: Biodegradable film containing 30% of 350
mesh rice powder.
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Fig. 5. Decomposition photographs of each mulching film in a sweetpotato field.

BF40-500RP: Biodegradable film containing 40% of 500 mesh rice powder.
BF30-350RP: Biodegradable film containing 30% of 350 mesh rice powder.
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BF40-500RP: Biodegradable film containing 40% of 500 mesh rice powder.
BF30-350RP: Biodegradable film containing 30% of 350 mesh rice powder.

PE: Polyethylene film.
ST-15D: Soil temperature at 15 cm depth.
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Fig. 7. Changes in soil moisture and temperature at a depth of 5 cm after two months of planting sweetpotato cuttings.

BF40-500RP: Biodegradable film containing 40% of 500 mesh rice powder.
BF30-350RP: Biodegradable film containing 30% of 350 mesh rice powder.

PE: Polyethylene film.
ST-5D: Soil temperature at 5 cm depth.
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Table 3. Sweetpotato vine characteristics as affected by biodegradable films and polyethylene film mulching in 2023.

Mulching film type Vine length (cm)

Vine diameter (mm)

Node no. of vine Branch no. of vine

BF40-500RP 190+8.2 a*
BF30-350RP 204+3.5 a
Polyethylene film 184+16.4 a

4.9+0.2 a 45+2.3 a 1.8£0.5 a
4.7+0.1 a 50+2.5 a 22422 a
49+04 a 45+£3.5 a 1.4+0.3 a

BF40-500RP: Biodegradable film containing 40% of 500 mesh rice powder.
BF30-350RP: Biodegradable film containing 30% of 350 mesh rice powder.

*Means separation within columns by DMRT at 5% level.

Table 4. Sweetpotato tuber number and yield as affected by biodegradable films and polyethylene film mulching in 2023.

No. of tubers per plant

Tuber yield (ton/ha)

Mulching film type

Marketable(>30 g) Total Marketable(>30 g) Total
BF40-500RP 5.1£0.7 a* 9.4+1.7 a 33.3+4.0 a 37.8+4.6 a
BF30-350RP 53404 a 9.54£0.5 a 29.8+3.1 a 34.1£3.3 a
Polyethylene film 5.0+1.1 a 9.4+1.5 a 35.0+6.8 a 39.8£7.0 a

BF40-500RP: Biodegradable film containing 40% of 500 mesh rice powder.
BF30-350RP: Biodegradable film containing 30% of 350 mesh rice powder.

*Means separation within columns by DMRT at 5% level.
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