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ABSTRACT This experiment was conducted to determine
the usability of biodegradable plastic in the mulching culti-
vation of sweetpotato. For this, we investigated the physical
characteristics, biodegradability, leaching, vield, workability,
etc. of biodegradable films. Compared with general mulching
materials, biodegradable Poly butyleneadipate-co-butylene
succinate (PBSA) and PLC+starch showed 2~27% higher
tensile strength, but 2~22% lower elongation and 2~6% lower
tear strength. In the leaching test on the biodegradable
films, heavy metals were detected very little or not at all.
As to difference in ground temperature according to mulching
material, the temperature was high in order of PLC+starch
> PBSA > Low Density Polyethylene (LDPE) > Control
during the period from late June to mid July, but in order
of LDPE > PLC+starch > PBSA > None during the period
from late July to late September. In the mulching cultivation
of sweet potato, biodegradable films PBSA (EA, EB, EC)
and PLC+starch (DD, DE, DF) began to degrade after 60
days from the cut planting of sweet potato, and over 95%
degraded after 120 days. The quantity of roots was 3,070
kg/10a for PBSA, 3,093 kg/10a for PLC+starch, and 2,946
kg/10a for LDPE, showing no significant difference according
to mulching material. Considering the physical characteristics,
biodegradability, environment, convenience in harvesting work,
yield, etc. of the films in the mulching cultivation of sweet
potato, biodegradable films are expected to be very useful.

Keywords : Mulching, sweetpotato, PBSA, PLC + Starch,
LDPE

"Corresponding author: (Phone) +82-61-450-0143
(E-mail) jsl@rda.go.kr <Received April 30, 2008>

135

>~

k

ha

DO} 70 AAE ool e HAA A
80%2 ApA|star gl Lejvhehe 1965 1527
Ao w0 A= ot Age Ao o
A WA RELEPE 32 91 172 ok A
o Bl AAECR AHHUA A&Hes A
Aol Z7bsle EAoltH 454,
o) Aol Aol ke 2t
Be 5o & A3 HER 1535C
EAJEWEA@w ASHHWoolfe, ww) aq&
S A & ] o §IAsted az-tub A&7|7ke] WA
& Hol} o &i’ AR ] Fob Al
ol “Pi QhskA Aju 4
%W%%ﬂgﬁ,wmlEﬁ9MﬁWﬂ€ﬁJHMPZﬂ
Al B el 7]eo] BaEluA Al 2717} 349 F7
2| el gl o g aatupe) & 247 sh=
Z48 Q9olo] 5|9t Adam, 1967, SR8, 2002). St
B %?joﬂ 9\101"1 31714 ¢l HHS 7FA & P.E(Polyethylene)
o altubE MRSk of] gl GlojAm:
71015 aFqlal, Al 7124 o)
z7)&5 FoaH 7}7—% EolA E7t
SoEIgch ARl gloiAd PE HAE B
| H & x]%]?jg} O%xﬂ EOFA]A] tﬂ—;q Zrz0] of

[

ofl
&ru o

1

2

i
2 o
X

=t
,-E IO

i

2007).

ﬂlEZ
=
fo ot

=7l
._L
o] 8

1ol A

fr r

> nﬁo 3]

7} 9
] - iy

i

&

1
L_%He

>

the

Mﬁrﬁ

H
o]

ol

00 B N oz pE
C Ay din o o o
—Orl—"

r{u:
:[o

Xﬂ a3p7h em B Yol & EE COy 7127} A
o) v g Foto] g oRA FPAIE S8

5 SHEHCui et al., 2000; Hwang et al., 1996; Kim & Hong,
1996). Zeuf v d ulg A= o] eeh A ool E 7HA]
BAEL ¢t olck b PE BASHe] A & A

el Hol vdg ojthok s, of v Fol £

Ko
T



136 OHEIX{(KOREAN J. CROP SCI.), 54(2), 2009

=dl 29 7]7te] 7“31 °o“9~ L
oF7] A|717]%k st Wi W Ho| FEH W
71% qheh fEjuete] - 20059 w3 Hujd Iy
323 B0l ot FAMAL 258E0R oF 80%WHo] 427
S5 A SEA e e wWed Aoz way
1 9Lm, 2 QAR el Hald 4 2 RelE sl
o] wke. w2yl vjge 2ESFL 9= AA ot Schonbeck,
1995). P.E Ze}AE L H]th Hojzok W ol a} 7% |
Ush Eeba $719 2O ARAHIIST ) Aztolut
ol oE FHTEE +&, P54 tolA Y T2
= ALSA Q] BA|E of7]3t ItKGarcia et al., 1992, 7]
e, 2002; @71 F/H R, 2003). wEkA @A HUE
HAARY BZE7]o) Bo] o8I Sl EdEd
(Polyethylene, P.E)Sl] FAE 45t ¢ste] 2A4E& PE
SULE FowA HeAE T B3 AR Fole B
& uldE, B4, A Sl g A EalE 5 e 83
spalo|al Fafigt oA SeAE Nl tidt 817 ot
Z]2 QltHAlbertsson et al., 1992; Huag et al., 1990; Jung
et al., 1999). E3] &, n|=, 4B = AL ZA|5tE A
Azl &7, ke Ao e AR S
£ ojnsisi Bl Zehaciel Agsle] dia A 7|
g AREE gis] AEIT Sltk(Lee e al, 2001;
Narayan, R., 1993; Scott, 1990). £3j4] ZelAE L xﬂl
AEEE 279} Bolehe wheo) ue Adires 4%
4, BEAY, RN EHLHL R YetH(Chung ef al.,
2003; Doane, 1992; Albertsson et al., 1992). AJENA &
g ot nlsr FoflA 1990\ d ol go] o] §H W He
2, H|&E344 ZetAE el polyethylene(P.E), polypropylene
(PP). poysyrene 0] 33 4 4 213 2 )
e 2R QY BE Aok Selrgo] $HEE 5
ﬂomwwm 2003). ZE o) of Mol ¥
o SRIT A, BHT AL T AL opui,
2hag) AR)e] ABo] ofx uls AR 29
4 gith. A7bE WEel 9Rs

_\“__a

fr

<
Z:

=

rf
2
03‘:
m{r
2

e

= i}
T e
2

o AT
1o
Eh
o
HU
\“N
-li
c
<
X
=

" o
ol

A
Y

i
¥0,
10 o @ e o o

i)
>
i
=2

A
o
ox

él'
fr ox

X, 8
ol
=2
E

ehaslo) 27} wol, 7}
Hrk(Doane, 1992; Narayan, 1993) BH 3|
ST A BfkEe A-gof st £

ris

["_L,

ok

i
-}

. ofe

N

> 1o

9rste, 1940 DuPontof A 83t of & (E)- LAtehe
Z2A 5ol olo] ATk o] Yel= 7|z v
s4 SEAE(PE, PP 5ol F5HA, a4, g2
o kA A|eRS Atk ALE glo o]
FEIAEC] BHLEE 4o SRt @
F3 Y Helots SelEel A3t
Q1 Th(Scott, 1990; Albertsson et al
B4 ZaAaEl n|Eo] AR SEtA
e, Mot AYE Eeldlad2 Fel
T sto] Axdbe A 7)o EeE=
2 H=3% 4 QItK(Shin ef al,
1995; Shin et al., 1997). o5& 2%  &of = vtk
Gof weFH Algolu 27, FFole &2 Ad] A
st uE] o RajE ol ARASEC] HAT F
FHog B oXsigtA: B £ HE rfaz WA
Eth(Bloembergen et al., 1993; Ruy & Kim, 1998).

2 A7E Tpeh YAl EAZ 5 gl 48
A B 2 =g Agety, $EIE 099
29lo] Fi 9l Huld A 5o ZAE HZE 575k

atuk BAA A AFEEA EekaE S8R o) Vs
Y Aestust 49 sy

A
Q
e
o

> ojo o & Az B o
i
i)
m¥
o

Iz W

5.0, 2005~2007 ¢ o) Z-ENEY EEZAFHA
sheon, AET AL WY suRoR
IBEE DA01S 63 15900 23 443
479 AR7IZHE ALk DFoHE S8t
CHAR R = Aﬂ)_:,’_oﬂ/d ﬁg}/\a g2 oz AYE Zg
H|Z(PBSA, Poly butyleneadlpate-co—butylene succinate)7}
ZABol Aul 5x]of AE-E 7135t Z(PCL, Polycaprolactone
S sarch)® 202 A e 354 AgatEos
TEA dutdAA Rl Z 9 9A(LDPE, Low Density
Polyethylene) & AHEEHE. AL 521 70 em, 22
20 cmZ 4H4] stlom, AJH|FFE N, P.0s, KoO-& 212t 5.5,
6.3, 15.6 kg/10a® A 7|82 ALt 44 B
D70ke ARAekE 1 9o WA RSl DU R Aol7h
27ko] A7|A HES WY Fgom A4 F o] At
A Wto] 2Ry the HE 1% AlFth(Nakasuka & Andrady,
1992).
71AH B4 %7}»‘: InstronA}2] UTM(universal test machine)
42025 o] g3t A=} JIEAE, A& T VA &
e ST, QRS A ASTMEIFAZTA

1

o
9‘L
2
lo “‘
_EL
> ~
ol of _—?—; H:l
R o

=2

NI>—C‘~mE



B2 LHEES

A EE3]) D882 7] 23] MD(machine direction)@} TD
(transverse direction) F71%] g2 SalAEirz-e 0t
o] strain rate2 500 mm/min© 2 314 3}o] =235}
E7F=+= ASTM D1004 F4] &l MD, TD

FAE 27ZHS WS strain rateS 50 mm/min

=
AL,
repo 2

H
S
oZ2 1

ox
ol
ot
acd
R
i
ot
b
o}
i,
o
ox
uj
=2
x
ro
o3
o3
H1
]
to > o
X o O o

d
B A ARY 277912 ZAske] A D SR
A 358 BIAT FIAUL. FiE &3 ABL ICP-
AES(Inductively Coupled Plasma-Atomic Emission Spec-
trometry, Varian, USA)E AM23lo] B A5t AlE ool
2AE ARy Behae BE 100 g HYF o} 2
Fof GArE o] pHE 58~6302 31 Lnjjo A]Z : &uj
=10 : 10(W:V)9] H]2 Edsi9ch Zaag o)A 6
A7 Bt Agstel felke R e  ofmag
Hs] Ffeto] YRS HASITE Tnte] 422 50 g o]
Ae] ARITL 71207 2ARG O, ZEYEAPRIOL
ATAGO, Japan)E ARgste] W= (Brix®)& A3k

oot 2
e g
o
do,
rE
0
I\
o2l
pl
2
&
>
w2
3
=
o
P
N
Sl
2

0|8t 150t RHHH 137

o 3 370 3R
7 ol AHgE T ¢
EOESE SEN

PLC + Starch(DD)9] 7|AA &
Aol A AR AY

lEg7|Ztol mE S4o| ¥ist
T 57]7ke] wE <l

EB, EC, DD, DE, DF&] A%

T 245 gaetoirt 1 F e

D). Az dad2e Eoad et Aol 34y

DE, DF7} Za]o A8 22 EA, EB, ECo| H|3}e] A7

H3}8o] Yekon I F A% ECe EAlo] oo x5}y
'

—4—0pE —B-DF

~—&-EC

120 ¢ ]

—#—EA ——EB
—+PE

3
2
nEA BAR e ARAY Zetage BB f
[
4 D16, oA, wEl B SR AREYS A 2
1 gl §H F AT Aol FUk Yok 18 3
uoojee AR BEL $UL0R AREY] Qe F
SAle] G BAS ZFolob BT Yolrh Agoluf 4 o
Eokoﬂ 9»)]\0.]/\‘15 T’l?fzﬂ7]' %}\40.]0}: @_q’(%_éﬁ‘%y_;‘g’ 1998) Table 6/15 6/30 7/ 7/30 8/14 8/29 9/13 9/28 10/13 10/28
Lol A 434 PBSALF PLC + Starche AvHsHH S bay aftermulcting
E¢h2EQl LDPES} H| W el & off QAR E 2~27% A4 Fig. 1. Changes in the tensile strength of films in sweetpotato
SO A8 2~22% W9, AP EE 2~6%7F Wk field.
Table 1. Physical and Mechanical Characteristic of Plastics.
Plastics Tensile strength Elongation Tear strength Thickness
(kg.flem®) (%) (kg/cm) (m)
EA 435 401 174 25
PBSA EB 420 382 172 20
EC 360 370 170 15
DD 445 412 175 25
PLC + Starch DE 430 395 173 20
DF 400 380 176 15
LDPE 350 420 180 30

* EA, EB, EC, DD, DE, DF : Flim name.
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Content standard of hazardous elements of Korea Eco-Products Institute on Bio-Degradable Plastic.

*Means of not detected.
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Fig. 4. Visual degradation changes of films at different mulching test period.
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Table 3. The percentage of working hours in harvesting. (Hr./Day)

Classification Vine cutting Films remove Digging Collection and transport
Percentage (%) 10 50 15 25

Table 4. Yield characteristics of sweetpotato by mulching materials.

Mulching materials Vi(nkeg/\ivgght Vin?mlf;;lgth R((;((g/l}(f)iz)ld Averargontw(egj;ght of Brix® %
EA 3,417 167 3,125+64 139 20.8
PBSA EB 2,931 147 3,070£72 134 19.7
EC 3,250 160 3,014+85 137 214
DD 2,750 167 3,223+64 136 19.2
PLC + Starch DE 3,100 164 3,064+52 134 21.7
DF 2,850 164 2,991+43 137 22.1
LDPE 3,125 144 2,946£106 135 22.0
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