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The use of polyethylene film has a problem such as increasing rural environmental contamination, collection
costs and farmers’ workload. The objective of this study was to evaluate bio-degradable films in terms of yield
of maize and soil environment. Treatments were bio-degradable film A (BDF A), bio-degradable film B (BDF B),
high density polyethylene (HDPE), and non-mulched (NM) soil. Daily mean values of soil temperature (10 cm
depth) under BDF A, BDF B, and HDPE were higher than in NM soil by 2.2, 2.8, 3.1C respectively. In the
mulching cultivation of maize, bio-degradable film began to degrade from 50~60days after the planting. The
degradation was much progressed in the harvest time and almost decomposed in the following spring. The
weight of ear of maize was not shown significantly by mulching treatments. There were little changes of soil
chemical propetties for the bio-degradable film mulching. After using bio-degradable films, the contents of
biomass-C and dehydrogenase activity increased from 92 to 137~147 mg kg'l, and from 87 to 123~168 mg kg'1
respectively.
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Weight of ear of maize by type of mulching materials.
SBDF A (Bio-Degradable Film A), BDF B (Bio-Degradable Film B), HDPE (High Density Polyethylene), NM (Non-Mulched).
"Treatment with the same letter with a column are not significantly different (Duncan test, p < 0.05).
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Introduction

BAL 2= Al Al F2EAE flske] 9 o]85=
A, -glubetol| A= 1980 o] M7kA|RtE S= HiFl 5
O] 25FE o833, Eejoddl BRoIU FolFE M
dh- o]8 sH3TE (Jeon et al,, 2006). A=A A] HA-S
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shxlo)ar afek Eaid 37Nl thet @77F obA|aL
AL} (Jung et al., 1999). &34 EetEle Alxol AN
Sz A EafEe el mek A, s, A

2o e= ol itt (Doane, 1992). Aey/d Soh
ojgt 7]@&A oz Eejofddl Fof My} 22 ndE
of ol 7hedt Ede 4 T Ak SEe
i

713 9ok et o83t EelAgEe B

|

mlo

Table 1. Chemical properties of the soil used in this experiment.
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Materials and Methods

Sl SaeIon, 17 A B ot
AL Table 13} 2t} EQRAE (pH)= 7.28 o7t =9F
A7AEE (BOQ), EXG7]E (SOM) §82 0.1dS m'™
3115 g kg 'R e WOIT, AT TS ARl
U A3k Zreleh ok, SECIAL TS ol A
O Hulsl f=20] Eofo|Qit) H|EHL EoFAA | ol3|
AFEElg o, A4 23 kg 10a = 50%4] 23] HA] 5191,
QLAY (14,93} 72 (14,9), H¥] (2,000 A7 Hel
Ssick
Aol ARGRE ARl 52 A Eeoll2aH (PBSA,
Polybutylene—co—adlpate terephthalate)©]] PLA (Poly lactic
acid)Q} HAJHAE (Theomo Plastic Starch)S &3}, AYS-0|
370 Well Aul7h Bif= A o= 3 BDF A (Bio—
degradable Film A)€} 37]¢ o]$-of Zul7} Eth= 2HEo]
Z-9351= BDF B (Bio—degradable Film B)& L3}
71 9] HDPE (High density polyethylene)7-2} NM (Non—

4 0

H Electrical Exchangeable cation
P e rl,cé Organic Matter Available P,Os g
(H20, 1:5) conductivity K Ca Mg
ds m’' g kg_I mg kg'I ------------ cmol. kg'I ------------
7.2 0.10 11.5 128 0.4 5.0 1.2
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mulched ?—i e)stct AETts Ja sukE o 2 by
25193, AFERL v 25 RA]AE)= 7030 em, Tt
$o 103, 2da w48 210, Sk 74 219 oot
oIk, AJETe] ARl 3 309 13] 4] s}, S5
of % WSS AW BERAG] 2L (RDA,
2003), A} ko] FAEA SAS (9.2)5 AME-5FY] Duncan
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Al B4 (NAAS, 2000) 5}9&‘:}. pHE} EC= EFa
FRde] M-S 152 dof &
S71EE Tyurin®], S8 JARS Lancastert, %o]22 IN
CH,COONH, (pH 7,0)2 553h0] S Agiset =t 29
=4 (GBC, Inductievely Coupled Pasma, Victoria Australia)
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Results and Discussion
Fig. 1& 244 27| 3 EY A5 10 cm FE2] A

Table 2. Mulching film degradation degree.

Temperature('C)
ra
5]

Fig. 1. Change of soil temperature at 10 cm depth of soil as
influenced by type of mulching materials.

O O \

& UEblh A87] B9 Y A129] e HDPET
]H 1,711C 2 7} =9)31, BDF B-= 1,690C, BDF A+
£ 1,649C NMF= 1,497C 0]t Yun et al. (2011)-2
5Y2NE 69U/ At 2| 20] HDPETV} NMF- Bk
2C thal B 5ol 2 Alg A% HDPET-2] U3
o A o] NMT X} 3.1C &9}31, BDF A9} BDF B+
ESF NME ®Bof zhz 2.27C, 2.8C =4 A= Qo
Table 2= $=2] ASAI7H WAL F| &2t 2oll=
9} 3] %% ARG UEh|a I} BDF ATE 915
% 50¢, BDF B+ o6 & 604747 H F5 SH vk
TrgollA Ea7F A=l THE 3 50~60Y A=A o
AR EEo] EolElole K] AT HESlo
Frzupgo] ARSI, 48] Fepgtato] o Hofhg
L BDF A7} 30%% =931, BDF B 25%, HDPE= 1% 9T},
Fig. 2= AEI|A L2 BPL2 o] BIAEE Ho]
Z=11 QIt} 60X40<10 cm ARZ; EZEo| E9RS 2% HDPE
o} BDF B& HAgt & 7|4 0= yesial s 25
o] B s Wt Autolrt (D). 1™olA LPEM 4
e} o] Algto] qI9)H o g2 F=shA] o= 3 WA £ 90
A 7 WHEIE 44 T S e ACR oAEw,
1809 o] Fojli= a7} gol MA HUrh Lpso] 2]
vOHL Al el ix%ol A =9eH (@), =%
T S AR 2 BdS AlASHA] gar 2He] &
o] 73] Ao Holdo] Fr|Hoz = H Ao
2 Aoty HdS AASHA @2 AldTE olEdl =l

Degradation degree (Visually, %)

Visually decomposition start time

Treatment' . Flowering stage Harvest time Weight reduction (%)
(days after planting) (624) (721)

BDF A 50 7 35 30

BDF B 60 5 30 25

HDPE - - - 1

NM - - - -

'BDF A (Bio-Degradable Film A), BDF B (Bio-Degradable Film B), HDPE (High Density Polyethylene), NM (Non-Mulched).
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JS-2 Table 33} Zt} 7HA-S BDF B

L9 ‘r:d'7]
)7} 195 em® 714 731, HDPE > BDF A > NM 220]9]

out NMTE Al2lehn FAH felBe g1l
oAt AR, olAtds, AU H2AZ B4 Rl
e o], e BECR W3 Shd Uy (HDPE)ZHe] A
& ol 9 Aoz AzbELH
Fig. 32 A2l Seee] o|AES WOl 9k, BDF
B WA olAteS 195 go = 7H A al, HDPE >
BDF A > NM 08Itk NM+-5 A &Jstal A F-2o/4d-
RO Lee et al, (2009)8] A1} 7 % kot A
2 /K]—/\O HHFQ_,] Pﬂ- %Z}oﬂ _,] H 7_(}—5 /U-]/\ ko _3_7]_

o= o

. o1,

Table 3. Growth and yield components of maize at harvest time.
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Fig. 3. Weight of ear of maize by type of mulching materials.

A|Z1A9E (Dodd et al., 2000), 2] AE8e]= 52
25 7HA]AL itk (Paulsen, 1994), A& e]= A4 o]
Sho| A 2| st Ak ST 9] ARIAE HolX]
TF (Paulsen, 1994), 522 o]/4+2] 2|2 52
a4 dekar A Ak (Cooper, 1973), & *l?ﬂoﬂ
A HDPET-9] UB+ A2 BDF BHETH 0.30C &9ro
u o]At50] Bl 238 R AiE UEhdl o=
Lol AZo| 31 I WA Ao 7|oEl= &
Qlo] A2 £jof| A9, BEFET, EYTIE T o] aglo]
W7l dml Aow AzEn, 25 wud eV daw
o Aot} FateiiH, AEE D5 ANSE o S5
o] By ded e HE gl 2ow wokEd

s At & B4R 39 *év"« Table 49} 2t}
pH: 6.5~7.0, EC 0,12~0.17 dS m ', 97]& 16,5~21.2 g
kg ', QAF 256~383 mg kg SO zjo|o] EL At}

)

A A BgFo] Autsto] B|ZANEAA o wet B|RE A

Treatment Plant height  Length of ear ~ Width of ear Ear setting lengh  Ear row number Kernel number in a row
(cm) (cm) (cm) (cm) (rows) (kernels)

BDF A 192 a' 20.6 a 436 a 19.0 a 14.6 a 376 a

BDF B 195 a 20.7 a 432 a 193 a 148 a 378 a

HDPE 193 a 20.8 a 425 a 195 a 142 a 385 a

M 181 b 212 a 41.7 a 185 a 147 a 362 a

"Treatment with the same letter with a column are not significantly different (Duncan test, p < 0.05).

Table 4. Chemical properties of soil after maize cultivation.

pH Electrical . . Exchangeable cation
Treatment (H:0, 1:5)  conductivity Organic Matter  Available P,Os ” Ca Mg
ds m’ g kg'l mg kg'] -------- cmol, kg'1 --------
BDF A 70 a' 0.17 a 212 a 383 a 1.0 a 5.2 ab 13 Db
BDF B 7.0 a 0.15 a 175 b 313 b 1.0 a 46 b 14 b
HDPE 65D 0.15 a 16.5 b 263 ¢ 1.1 a 6.8 a 2.1 a
NM 6.8 ab 0.12 b 17.0 b 256 ¢ 09 a 46 b 09 ¢
Before experiment 72 a 0.10 b 115 ¢ 128 d 04 b 5.0 ab 12 b

"Treatment with the same letter with a column are not significantly different (Duncan test, p < 0.05).
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Table 5. Soil microbial distribution of the soil after experiment.

Treatment Bacteria Actinomycetes Fungi Biomass C Dehydrogenase
(x10") (x10") (x10°) ;
I mg kg oo
---------- CFU soil g ---------
BDF A 03 b' 09 a 32 b 137 a 123 ab
BDF B 03 Db 01D 22 ¢ 147 a 168 a
HDPE 1.0 a 01D 5.6 a 127 a 8 b
M 1.1 a 04 b 22 ¢ 9 b 81 b
Before experiment 09 a 0.1 b 24 ¢ 92 b 87 b

"Treatment with the same letter with a column are not significantly different (Duncan test, p < 0.05).

2Jsle] BOS} f7183tae AR A Bk ot obAlc) 2
o, aulgE 2 Aol aae
o

S
of Z=AI7} Fthe A QAT o, A 1t ozt

2y n]gEAl H3H= Table 59 2tk AR

™

= =1
afl/d "Eo] EelEH Al AR Eo] dnbyo g n|E
Aol wWold Aog dif Fout Al 0,3~1,1X10

CFU soil g '0]2l3, HDPET:Q} NMTLo|A ZHz} 1.0<10",
1.1X10" CFU soil g '& BDFT- Y.t} sul] 715 &9k} o=
HEARS 7150 BE4E okt Bl (Lee
and Ha, 2011; Kim et al,, 2012)9} t}= A1}9i=1|, Lim
et al, (1979)0] 1~23]9] EQFAF A 7|thgt AatE 47
= YEthe Baret o] A 27elA g ekle g
A7 QAG710l WEe eV Had Aow AztEct W
A2 BDF A7} 0.9X107 CFU soil g & 714 wofch, Ab
AFFS AR 2 2~5 6X10° CFU soil g '©.& HDPE >
BDF A > BDF B = NM <=0]¢l o1}, flofA] A3 viet 2
o] gk aelo) o3t AuE A== Y=t} EYuE
S tj#Esks Aeka 2 3#<Q] Biomass CEEFS 99~147 mg
kg ' Y22 BDF B > BDF A > HDPE > NM <=0]} 11, H3
45 A 1F BAA F42 §loltt. EFAEHAL AA
A A FEE 0] 85|31 )= Dehydrogenase ZAl- BDF B A
2|77} 168 mg kg ' O2 71g &3kl HDPETS} 4-2]22]
ZpolE Ko, AR dEOR HAY st EGUYES]
%ol =obxl Ao R ket

Conclusion

aL, A 7 D27 9] ZaBo] 25~30% &
o, o]53| Hof gl Eav S=EHACE S

o] /|G o]415-& BDF B A2| A] 195 go.2 714 FAR
31, HDPE (191 g), BDF A (189 g) <090, EAHo2
Y A= Abolis UEhA] oottt A&l & A
o8 EoFo| 3l Widh= A9 gl ASRE wdEL, 1)
AEALO] 4L Biomass C, Dehydrogenasse 4J-2 BDF A
2] A] 2z} 137~147 mg kg ', 123~168 mg kg ' ©.& HDPE
127 mg kg ', 85 mg kg ' HTF ek wheha S5 Al
of HEslY BEZ AFESHH RS St vdeA

wESE AU 5 9ol FURFNA o877 B2 A
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