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Effect of Biodegradable Film Mulching on Soil Environment and Onion Growth and Yield
Ji-Sik Jung', Do-Won Park?, and Hyun-Sug Choi®*"

ABSTRACT This study was compared the soil environment and growth and yield of onion (A/lium cepa L.) treated with
non-mulching (NM) and mulching polyethylene film (PEF) and two biodegradable films (BFI and BFII) commonly used in
farmhouses. Visual observation confirmed the degradation of BFI and BFII films after 150 days after tansplanting (DAT). BFII
increased light penetration into the films and reduced the weight maintenace after 180 DAT, with a high decompostion at 30 days
after soil tilling. Soil moisture contents much fluctuated between —14 kP and - 0 kPa in NM plots, increasing the minimum soil
temperature of BFI plots. Mulching treatments decreased soil organic matter contents but did not subtantially increase soil mineral
nutrients, soil bulk density, and number of bacteria compared to those of NM plots. Onion root growth was increased by PEF and
BFI treatments at an early growth stage, 60 DAT, with the most remarkable stem extension observed for PEF and BFI treatments
after 150 DAT. PEF and BFI treatments increased the bulb’s diameter, length, weight, and lodging at 180 DAT. BFI treatments
exhibited a high portion of the “very large” category producing with 55.3 tons ha™ based on the classification into bulb size,
followed by PE (49.3 tons), NM (9.4 tons), and BFII treatments (2.7 tons) at 230 DAT.

Keywords : biodegradable, mulch, nutrients, onion, soil moisture
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RameshKumar et al., 2000; Somanathan et al., 2022; Yang
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& Ngouajio, 2012; Lee et al., 2009; RameshKumar ef al.,
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Ngouajio, 2012; Sintim et al., 2019; Somanathan et al.,
2022; You et al., 2015; Zhang et al., 2022). = oA += 2t
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Fig. 1. Average temperature, minimum average temperature,
and accumulated precipitation in an experimental farm
station, Gumi, from October in 2022 to June in 2023.
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Fig. 3. Visual decomposition (panel A), light transmission
(panel B), and film weight maintenance (panel C) of
polyethylene film (PEF), biodegradable film I (BF 1),
and biodegradable film II (BF II) applied with an
onion field at 30 days interval from 0 to 210 days
Fig. 2. Photo view of polyethylene film (PEF), biodegradable after transplanting (DAT), Gumi, 2022-2023. *, **,
film I (BF 1), and biodegradable film II (BF II) in an or *** indicate significantly difference among treat-
onion field at 30 days interval from 0 to 210 days ments for 30 days interval, p<0.05, 0.01, or 0.001,
after transplanting (DAT). respectively; ns, not significance.
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Fig. 4. Amount of residual film (panel A) and decomposition (panel B) of non-mulching (NM), polyethylene film (PEF),
biodegradable film I (BF 1), and biodegradable film II (BF II) at 30 days after tilling the onion field, Gumi, July in
2023. Means separation among the treatments among a column by Duncan’s multiple range test, 5%.
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onion field at 210 days after transplanting as affected
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film II, Gumi, 2022-2023. Means separation among
the treatments among a column by Duncan’s multiple
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Table 1. Soil mineral nutrients, bulk density, and number of bacteria at 210 days after transplanting as affected by applications
of non-mulching (NM), polyethylene film (PEF), biodegradable film I (BF 1), and biodegradable film II (BF II), Gumi,

May, 2023.
H EC oM NO;-N P,0 Ex. cation Bulk  p cteri

p 3- 205 1-ke! . acteria
Treatment 1 B (cmol-kg™) density 1

1:5 dS'm % % mg-k % CFU-
() @S ) k) mgke) — o Mg Memd (CFUED
NM 7.07 a' 0.13 a 3772 a 00015 a 2674 a 0.29 a 185 a 224 a 127 a 5.8x107 a
PEF 7.09 a 0.13 a 345 b 0.0017 a 183.3 a 023 a 21.1 a 2.19 a 127 a  6.0x107 a
BFI 7.13 a 0.17 a 3.49 ab 0.0018 a 252.1 a 0.24 a 193 a 2.14 a 126 a 5.8x107 a
BFII 7.06 a 0.12 a 3.49 ab 0.0021 a 207.0 a 0.24 a 19.8 a 235 a 129 a 32x107 a

'Different letters indicate statistically significance, p<0.05.

of mrbe A% Fo) AR WA ATNE s At
£ R 5ItHCiryjeda et al., 2012; Shehata et al., 2019).

=9 sksbl pH, EC, A4k A, Q4L Tt o]
g A gl §o04 9 Aol trehtA eigret

(Table 1). oleh= yhej, ARa)4 W7 PELES T
off A8 Aol PER 2] ol A EC 9 AAkg s 4

o] E3=tl, ol= "ol s -7t AtEol §HE
7] 4 WA 58 WAT ZuE HusetHMoon e
al., 2016). B 471 S5 WY AelolA vmH o
A bk, 243 e B RES dubdon Su
shepah o] wobd f71%0] Hajrh AuE Az
A= AHChen et al., 2023; Sintim et al., 2019). B2 A
oA AR A BEL EE Qlste] nAE
WAl W Bk EB4do] SUkske JleR gt
(Somanathan ef al., 2022), ¥ AlgoA= EoF &4UE W
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Fig. 7. Stem length (panel A), root length (panel B), number of leaf (panel C), and total leaf FW (panel D) of onion crops
at 30 days interval from 0 to 210 days after transplanting (DAT) as affected by applications of non-mulching (NM),
polyethylene film (PEF), biodegradable film I (BF I), and biodegradable film II (BF II), Gumi, 2022-2023. *, ** or
*** indicate significantly difference among treatments for 30 days interval, p<0.05, 0.01, or 0.001, respectively; ns, not

significance.
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Fig. 8. Bulb diameter (panel A), bulb length (panel B), L/D ratio (panel C), and bulb weight (panel D) of onion crops at 30
days interval from 0 to 210 days after transplanting (DAT) as affected by applications of non-mulching (NM),
polyethylene film (PEF), biodegradable film I (BF I), and biodegradable film II (BF II), Gumi, 2022-2023. *, ** or
*** indicate significantly difference among treatments for 30 days interval, p<0.05, 0.01, or 0.001, respectively; ns, not

significance.
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Table 2. Classification of four catergories of bulb size at 240 days after transplanting as affected by applications of non-mulching
(NM), polyethylene film (PEF), biodegradable film I (BF I), and biodegradable film II (BF II), Gumi, June, 2023.

Treatment e 5 om 510 am o em Sum
Number per ha
NM 0a' 0b 250,500 a 19,500 b 270,000 a
PEF 0a 0b 164,250 b 105,750 a 270,000 a
BFI 0a 0b 153,000 b 117,000 a 270,000 a
BFII 0a 9,750 a 224,250 a 6,000 b 240,000 b
Weight (ton) per ha
NM 0.0 a 00 b 63.6 a 94 b 73.0 b
PEF 0.0 a 00 b 509 b 493 a 100.2 a
BFI 0.0 a 00 b 46.7 b 553 a 102.0 a
BFII 0.0 a 04 a 50.6 b 27 b 538 ¢

'Different letters indicate statistically significance, p<0.05.
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Fig. 9. Bolting and lodging (%) of onion crops at 160 days
after transplanting (DAT) as affected by applications
of non-mulching (NM), polyethylene film (PEF), bio-
degradable film I, and biodegradable film II, Gumi,
2023. Means separation among the treatments among
a column by Duncan’s multiple range test, 5%.
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