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ABSTRACT The main challenges for the development of
agricultural bio-degradable mulching film concern the degradation
during the lifetime of cultivated crops. A set of rice by-product
(rice-hull and rice-bran) based bio-degradable mulching films
was developed and tested, following the measurement of
standard bio-degradability rate and adaptability in a large scale
field experiment. The standard bio-degradability of bio-film
passed the KS (Korea standard) regulation. The result of mechanical
analysis of bio-degradable mulching film presented a higher
mechanical strength and elongation rate compared with polyethylene
film. In addition, bio-film could be degraded into fragments
within 4 months under the field condition of several upland
crops. Bio-degradable mulching film indicated great potential
as a new source of agricultural bio-degradable material.
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Fig. 1. Developed bio-degradable films for field test and
commercial use.

Table 1. Composition of bio-degradable mulching film using rice by-product

Rice hull(%)

Rice-bran(%)

Bio-degradable material CaCO;

120 ~200mesh

100~ 150mesh

(%) (%)

Contents 55

30 5
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Table 2. Comparison of carbon contents in samples and standard.
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Table 3. Components analysis of standard compost.
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8.1 54.5 45.5 54.4 0.65 20.90 2.30 21.20 32

(%)




102 OHEIX|(KOREAN J. CROP SCI.), 57(2), 2012

Table 4. Accumulated CO, contents during 45 days under the standard degradability test procedure.

Days Blank Standard compost bio-degradable mulching film
(g COy) (g COy) (g CO2)

0 0 0 0

7 3.0 5.4 6.1

14 7.2 10.3 11.6

21 9.8 13.6 15.0

28 11.7 16.1 17.2

35 13.5 18.7 19.0

45 15.8 21.8 213

Table 5. Final bio-degradability of bio-degradable mulching film under the standard composting state at 45 days after treatment.

Samples ThCO,* Bio-degradability(%) Final bio-degradability(%)
Cellulose 8.0727 74.5" -
Bio-degradable mulching film 11.1137 55.5° 74.5
* ThCO; : theoretical CO, emission contents measured by carbon contents.
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Fig. 2. Biodegradability of bio-degradable mulching film under
the standard degradability test procedure.

AR =E Asret A=
lT[AlEA 3714 EHigt =
A ( M 3100-1: 2003) A} AE=
i* ﬂ%ﬂl 70% o[ %—18}& Axto|t,
= Aol o2 =214 E4 W
& 54 HEE ik =
94 7= vlaof A Lyl HAEd
ﬂ%%zdﬂvliﬂ Z‘M 1A=t 345 go] U HhH, AR
A AAEEE 429 go A AT Stk B



Bio—degradability and cultivation characteristic of mulching films containing rice by—product 103

WO A= 74%S} 171%2A AR FHu]do]
o Algeo] $eehS Bk o] e 719 Han et al.
(2011)9] AFtel= T2 F o= o] A2 V]Eo| T2 F7 9
HE S ARESIA Blaeh Aib= t2A AA FAke] e
AHEE = 0.018 mm 7|9 wjdae] wlao] ofsf xo]7}
WA Aot vido] Fold Zol® 52 cm®} 12.0 cmE
26l o|A} Z}o]7} wrAEe 1) I’-E‘ 32 Hdef HyE
(stress) 5743 A=A AUE

Lol A
i o)F A&HoR AT §YlE Tl glofob
Lot 477 FolA

245 A 7\7ke] w4

&= Hasty| el S70ek sl TLEal spepo] oisiA
W& AdS sk S0 9 Atk ek 1
A e IR A w7k Aokl Ald el A
636}%14. A3 wid o) Aulz|ke] w714 54
Hi= vpe o] o) A 27] 431 g9 A
7k g ?% 325 g0 & Fo] S0, FEol A= 253
gW}XI w43 EolSdlth AERE 2719 171%4 1A
4 3= 31.5%, 283 2709 T 6% 74 EAEQ &
77H4 e AFFEIE 270Y Fofl 412 g, 370Y F= 297
g7t &3, A& 270 Qo) 36.4%, 37§ Lo 19.3%=

oS30t vk A= T 27 ol 444 gO 2
7ol A a7 QS 37490) 380 g, 474 o] 323 o
Zolu= EAth A& E FARBH 27HEed 83.6%,

Table 6. Mechanical characteristics of commercial bio-degradable mulching film.

Force(g) Elongation(%) Elongated distance(cm)
LDPE film (control) 345° 74 5.2°
Bio-degradable mulching film 429 171° 12.0°
* LDPE : low density polyester
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300.00 400.0
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250,04
300.0
200.0 250.0
150.0 200.0
100.0 190
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Fig. 3. Force and elongation comparison between two types tested film. Left

mulching film.
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Table 7. Final force values and elongation values of bio-degradable mulching film according to the cultivated crops.

Crops Force at Elongation at Field covering

2 months(g) 2 months(%) rate by crops(%)
Sorghum 253" 6.0 60
Perilla 297 36.4° 80
Sweet potato 323 83.6° 100

Fig. 5. Photographs of covering of sweet potato field with bio-degradable mulching film, growth state after 2 months, and

degraded films after harvested in 4 months.
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