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Abstract. This study was conducted to improve light environment of oriental melon cultivation in winter
season. Three polyolefin foreign films (J-1, J-2, J-3) and three polyethylene domestic films (K-1, K-2, K-3)
with different film thickness, ultraviolet ray interception and infrared ray absorption were used. As the result
of this experiment, soluble solid of oriental melon fruit in K-3 was 14.3°Brix, those in J-3 and J-2 were
higher by 1.3 and 0.8°Brix, respectively. Chromaticity (a value) of pericarp in K-3 was 0.5, those in J-3, J-1
and J-2 were higher by 3.3, 2.3 and 1.9, respectively. Especially, fermented and malformed fruit rates in J-1,
J-2 and J-3 were decreased and marketable fruit rates were increased. Marketable yield in K-3 was 1,622 kg
per 10a, those in J-1, J-3 and J-2 were increased by 31.2%, 23.8% and 18.5% compare to K-3, respectively.
In this study, Polyolefin films (J-1, J-2, J-3) with thickness and infrared ray absorption ratio keeping higher
heat conservation, therefore, soluble solid and chromaticity of fruit were increased, fermented fruit rate was
decreased, and marketable fruit rate and yield were increased.
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Sefuet o) FAAYGL R AFAGe ke
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e A2 F ¥Hoz ol AFo) EFdL
FAY olieol Bt FE F 27 ¥
AEZ oFf ZRME G9d, T, AT, BET
2 BPEH R FFo) AAsH fFo] HopA]
I sucrosedt AR FHA ko] FAFTHlee T,
2003; Sin 5, 1991). 3t &7} 2o Ago] A
=1 Fdo] YolR|aL Fgo] adty] gl ol
SE3L7] A3 A= JH] Siok(Shin 5 2005b;
Lee &, 2003). 3] Tk AujA] ofte] WS

AAB}7] sl F7tel Gg Bol FHsh= Fol F
231 o]F gJsiM H2Ao] %t RO R vES}
£ o] FAHTE F23THChun 5, 2006; Choi
T, 2007). FEURtelA olgEL Sl s i
Hdo) gifR-g Zdgd ¥g5oE Ay Ay
Al4d 48573 ha T 86.1%%] 41,821 haB ARS8l
AUTHMAF, 2006). 9] Aol ALSET Qe &
Hlde Az g o] 48l FHE7} ol 3 &
g A go} wipd wAlZt a7EEY), wAlsA go
A DEAe) ooz Ago] Bapsiar Fho] A3t
THChun %, 1997; Shin 5, 20052). 1%2 S
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Table 1. The plastic greenhouse structure of used in experi-
ment.

Cultivation . .
region Width (m)  Height(m)  Length (m)
BWSG? 5.3 2.3 85.0
SFVESY 6.0 2.6 50.0

“BWSG; Boamri, Wheolhang, Seongju, Gyeongbuk, Korea.
YSFVES; Seongju Fruit Vegetable Experiment Station.

Well M o}8] ulE3 Fo]th(Choi 5, 2007). Tt
A B dATe 1A A ek dE
9 Ao F5eES gelel] ol R 5
& Bxog FHt)

g R

B AEL 20064 AR U7 ATARFEAEE
ol  60m, T 2.6m, Zo] 50me] BG4 3¢
29} AB A7 43 Bl o] Aulsriel
53m, 2 23m, Z°] 85me] EdE seE Z
7} 654 Adxjele) 3PSFATH(Table 1). Al@ol AR
& TZo AAERFHPo| QEES) FHIEF
92 AP vEn FESHTEP T EHEt
71292 HEFHT 2EE st on, AMlErt
A IR 7 AL el Aul
ErlMe 19 319, AFAFAIE M 24 2
Q) 180cm ©|Fo) 40cm THAS R NG A4
UhE Aol 65579 BES 47t DE3Itt Al
ol8¥ BEL 9FolA FYS POAl FFE 3F(-1,
12, 1-3), TAE PEBE(K-1, K-2, K-3)& B8k
o}, 9257, A 2P, HAH FFEol e 6
Zo] JAYE| B4 54L& Table 291 20t =
Ago|| AME BE o) FA|, A ATk E AL

580 2 639 7154 48l 49 5AS
oeg 2ok 9 IiEE polyolefind] BER] J-1,
12, 132 FA7E 282 0.1, 0.15, 0.13 mme]az, A
oA Q1EFA(550 )R AT APH FHEe
BT 93%0]aL, A B 76, 62, 0%0)3L,
9 FHEL 66, 91, 90%elUTh. oA A4t
=)= polyethylenel BER! K-1, K2, K3E 77
7} 42+ 0.1, 0.08, 0.06 mmo)iL, AhHollM AFFH
(550 )2 243 AFA B8 BT 92%°|1L,
A EFEL 76, 68, 70%C)LL, HAX F5-E2
65, 55, 48%°|ATHTable 2). B4 7HYE Aol 102
B BFEEE] 1,500 kg, EAIS} 200 kg, A, A,
£ 187, 63, 109kgS AvlstRom, Aot Z
g 60%= FHIZ 53] BAEkE VrAE A 7]
H)Z Al83F 3 A3t ool B8 913k 3t
o Yo Zo] 24m AHCE AFEDE AR5l
=7 0.03 mme} EEE vldd 1222 B RAY
2 333 R AZ 571 Ablsirt. Hade A
2] ol FA] 4] wlrioA] AArjEle] 1 & 279
OFEES felskd 17Tl A At Fahks
olsHE smlY o) deld U EAgE HHAA
& 7)o 4~5709] Thado] Eelxs g &, HAFFA
Ao M= == (4-chlorophenoxy acetic acid, 4-
CPA) 508183} GAs(gibberellic acid) 50 mg-L™'E,
Afs7lolMe dojd @ E g, vFa iR
7, FTB2E)E T3 7lis 3L Aol A
A, 71e-e AEL T 7|2 A(TR-71S, T&D, Japan)
2 olgdle A B AT 35 4 H
HB2 =3 T FEA(Atago N1, Taiwan)2 7H&-
A IFE ks A8, A T FURe
#7)E AT (NR-3000 Denshoku Ind. Co., Japan)
7 248191, FE 9 57 44 12958 64 19

;
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Table 2. Characteristics of the plastic greenhouse covering films used in experiment.

Covering materials? Film thickness (mm) Light transmittance (%) Ultra violet transmittance (%)Infrared ray absorption (%)

J-1 0.10 93
J-2 0.15 93
J-3 0.13 93
K-1 0.10 92
K-2 0.08 92
K-3 0.06 92

72 66
62 91

0 90
76 65
68 55
70 48

zJ.1, J-2 and J-3 were foreign polyolefin films and K-1, K-2 and K-3 were domestic polyethylene films.
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Fig. 1. Changes of aif temperature during 40 days after transplanting in plastic greenhouse covered with various films. The
transplanting date was on February 2, 2006 at Seongju Fruit Vegetable Experiment Station.
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=7} 13.5~14.3°Brix AEolA )1, J2, J3dAE
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Table 3. Soluble solids of oriental melon fruit by cultivars and covering films.

Cultivars
Cultivation Covering ‘Obokggul’ ‘Supergold’ ‘Supergeumssaragi’
region” materials” Flesh Placenta Flesh Placenta Flesh Placenta
(°Brix) (°Brix) (°Brix) {°Brix) (°Brix) (°Brix)
J-1 14.2+0.8* 17.7+1.1 142405 16.7+0.6 - -
J-2 13.410.5 17.4+09 14.8+0.8 16.810.7 - -
1-3 145107 17.6£0.7 14.7+£0.9 17.1£0.9 - -
BWSG
K-1 14209 17.3£0.9 14504 16209 - -
K-2 13.6+1.3 17.0+1.1 14.5+£0.8 16.3+0.7 - -
K-3 13.5+09 17309 13.9+0.6 16.7£09 - -
J-1 14.7x0.6 17.1+0.8 15.2+0.8 17.6x0.4 15.0£0.9 17.4+0.5
J-2 15.1£0.9 18.0£0.7 155104 17.5+£0.8 149+1.1 17.5£.09
SFVES J-3 15.6+£0.83 17.5+0.9 152409 17.7£0.6 15.0+£0.8 17408
K-1 13.5+1.1 15.6£0.8 14307 16.9+0.7 14.4+1.1 16.6+0.7
K-2 13.9£0.7 163+1.1 14.5£0.4 16.9+1.2 14.5+1.2 16.7£0.4
K-3 143109 17.1£0.9 14309 16.1x£0.9 14.1+1.1 163108

zSee Table 1. *See Table 2. *Mean+ SE (n=10).
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Table 4. Fruit characteristics of Obokggulchamweo by different covering films.
Cultivation region” Covering F ruit Fruit . Fruit ' Flesh
materials” weight (g) length (cm) diameter (cm) thickness (mm)
J-1 437.0+£15.4* 12.0£0.5 8.1x0.3 233154
J-2 443.0+20.7 13.0£0.7 8.5+0.8 23.8+6.7
J-3 43631134 12.0£0.9 8.1+04 22,6139
BWSG K-1 433.0+10.8 12.0x£0.4 8.1+£0.4 22.8+4.0
K-2 441.0+14.3 12.3£0.5 8.0£0.6 212138
K-3 4243+13.5 12.0£0.8 8.1+0.5 21.9+54
J-1 294.5+£12.5 10.1+£0.5 7308 18.0+6.4
J-2 317.3£14.1 9.810.3 7.3£0.7 18.3%5.7
J-3 301.1+£10.7 9.5+0.7 7.5£0.6 17.3+7.1
SIFVES
K-1 306.4+11.9 9.510.9 7.4+0.8 17.416.4
K-2 317.3x12.5 10.1£0.8 79104 17.5+£6.8
K-3 280.2+13.8 9.6£.06 7.7£08 17.5+8.1
“See Table 1. YSee Table 2. *Mean+ SE (n=10).
Table 5. Fruit skin color of oriental melon fruit by cultivars and covering films.
Cultivation Covering ‘Obokggul’ ‘Supergold’ ‘Supergeumssaragi’
region”  materials’ L a b Yl L a b Y1 L a b YI
J-1 82.0 2.8 86.0 1103 843 0.1 857 1100 - - - -
J-2 71.5 2.4 828 1103 833 09 870 107.0 - - - -
J-3 80.3 3.8 82.0 1137 79.0 1.1 783  106.7 - - - -
BWSG
K-1 830 22 850 1020 797 0.0 8.7 1027 - - - -
K-2 80.0 1.8 84.7 1123 803 06 843 1100 - - - -
K-3 80.0 0.5 770 1113 8.0 -03 850 1097 - - - -
J-1 75.5 2.7 73.5 1100 79.6 25 80.8 1099 754 23 688  98.6
J-2 78.4 2.8 753 107.6 764 25  75.0 1090 76.8 2.1 77.1 1073
SEVES J-3 74.2 3.0 70.7 107.0 753 28 71.7 1072 723 2.5 66.5 104.9
K-1 68.1 2.4 739 1113 776 22 708 1134 763 2.1 762 1118
K-2 71.4 2.5 68.5 1068 76.1 23 780 1124 711 2.1 684 1053
K-3 70.5 23 60.5 1012 723 2.1 676 986 727 1.9 76.7 106.5
2See Table 1. *See Table 2. *L=Lightness, a=bluish-green/red-purple, b=yellow/blue, Y. 1.= Yellow Index.
TE K1, K2, K314 156~17.1Brix A=o|T £ HLEI} opA o]0 /M8 1R EA &

J-1, 12, 13 APAME o8}t 0.9~1.5Brix =
Eﬂ wgron), FHIE 2 fruEME MR e A

srolch. Fgel Zv1 2 Aleja Age] AdEHT=
*é =7 4 A Fgol Eob B Aol
oJs) Fale] Frr} okl Ao AZE olgh
A A7) A Auial 71 B A2o] £&
42 gwr} Z713ths Shin 520056y Sin 5
(1991)0] B9} ISl ek, B3| e IHelA
T3 gzl 7 EF 2 e 9ESR w2t
A zlolE YA Ao F5eeh FiAdo] =R

)z

A Ao Y7k,
ST AIAN Mitel 7oA B3 S

)

Yot g AL AA FHVL €R7] dEeE A
Z}==d), Sin #(1991)4 Chung 5-(2002)c1 ol&pd
ool g 4, & T #aclo] A 283}
Ak A Rl ek FHP, A R 7H8A
UFE gl BERATAL Masle] o} FeAsia
ek o] AT HAAFAIF NS ErEEE-

chlorophenoxy acetic acid, 4-CPA) souf 7} GA,
(gibberellic acid) 50 mg-L'E, AplEriolrs oflo]
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HAs AMSEIE T, FAFAER] Fde g
FEo] Fo} HFo) 7P FEFAF gR v, A
HlE7 ol A Ak sl mlds sZo] Zo] o)
AL 3554 F
A9e] zlolnth= A FHol| WE Aot
(Chung 5, 2002), 9] #H4F, I%, A= 5 F2
L 2lke] R} AUk A2} Hag AoE A
ZAL2l=

g NS AR A, ARG FEol
me} the zole ot HFeZ L, a, b B YI
25 K390 Blsk )-1, )2, 13 HETelM B
73%0)tH(Table 5). FFEE R AR S} BA
glol LB agho] 71T U FHIEE, T
sHENEl] ol 53] AR 100% A J-3
] Tol A ARG FF BAQC] agho] 7
=2 e BY=d, 55 25 2 3P g B
o} A Ago] B3t Aoz A7) #Hlo] 4
T F agkd AAEE veilie Bo= 9o 45
suje] Aze] A3 =TUASLE agre] 7] Wiz
5% Zlo® ke, AelErielA Ak o8
B age] A% K3 AT 0.5 Blsl 1.3,
J-1, 12, K-1, K2 2] FlA ztzt 338, 2.8, 24,
2.2, 1.82 HeAo] 95855 Fed F4-80] o}
RHLeAo] Alelo] 257} wo} 32 B-catotene T
Zo] Folzl RoF AZHY. ANAZRENA p-
catoteneS ¥]%3+ phytochemical®] 497} 32 2
£9} Fo] g3 o] wh=t|(Atkinson 5, 2005;
Welsch 5, 2000), B carotenoid®] AEAdol A
gHog Q3R gov 25t 1124 AEe) A
30°C FollA Hohe] S Holm citruse] -]l
= 20~25°C7} 7P EHolgka SFATKSimkin 5,
2003; Kitagawa 5, 1978). o] AFo|M= Fafe] Z
71l W EFtEthe Be gyl o3t Aoz e
o w224 FER] Fol= diFHE 30°C7HA
EL oxv) AL fefeiAl 2He3 ZleR Azt
HckChoi 5, 2007).

o) mpae] wadg, VTS, AEHES AET
FoF AR 2 EF5o) et thh zjole AT
K-3 ATl misle] 32, 13, K-1, K204 ast
&3 7172 Ao AEHS e 5
7YEITH(Table 6). AulE7IoNA] AAkeE QEEZ9) <]

$ Aoz JehK(Table 4) Al -

Ae WrEAES K39 18.0%° HISk J-1, )2, J-
3, K-1904 22t 1.9%, 4.2%, 5.3%, 1.9% F= &
Al 12.7~16.1% AE 74T ¥, K 20X+
16.0% A= FAsL 2.0% AL AAsk] HEFA
7} TR Hd F80] BEE AAIlE A
& Yt AZHET K39 78.1% BlEle] K-
3, 12, J-1, 13, K290 22 11.2%, 10.5%,
8.4%, 8.2%, 42% AE F7I8lY e AT HY
o}, FAFAIE AN ket QBEEele] 102 FF
SR K39 1,622 keoll HIBRA J-1, J-2, J-3, K-1
A 185~312% AE F7Ht oy K204 =
6.9% A% ST

Sin $(1991)y2 9] Wiy A A4S 2%9
Bt BEFE Ak xR B Tl
a1, Y] ethanold] FHE S5 9 J&rt
WERE 3] Frksled Frrte 259 o
o] Ity &jgdct, B WEAEL} ethanol EHFHe
o) Ago] 9o, ethanol F2-E FF7H] zlol7}
e, 2 o2 IRl ] 23] Bisl] AL
o¥3sloll A AW ethanol 22j0] B A0k B
a3 dgo) o] Ehar st} o] AFolM=
polyolefind] DER! J-1, 12, I35 TP 42 0.1,
0.15, 0.13 mme]3, HFA Fo8& ZF 93%°|1,
AN FLEL 66, 91, 90%0|213L, polyethylene]
FE4Q K-, K2, K35 FA7F 2+ 0.1, 0.08,
0.06 mmo|xL, HFA EF-ELS TF 92%0]31, Z e
E582 65, 55, 48%CIUtH= A& 7ARISIH(Table
2), ) ay) WS T3 Hoe 259 o]
£ Aoz Az, 2y FUg RPN A
Bl ot 2 JFS won o] HAY Fert
ko 9] Qle] r1Fo] H=sl, 257} Yol d
g FatA 58 ZAsle] FkEse] d
o)A wEy PAo] FRITRE AT 2 Lee T,
2003; Leonardi &, 20007} o &% AYUS HE
7} 388 Ao AZE. oPfe] AR E o J-
1, J-2, 1359 polyolefind &2 554V 74
I AN F4-80] Zof Begap} e o]
2 1Bl BAe] gert Frslal Aert 9t A
o2 yzrEd w3k dhE e dAlo) Al AFERE
o] Zylske & F4o| PN FEHE U
Aoz AZhEr)

)

H R
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Table 6. Quality and yield of oriental melon by cultivars and covering films.
Cultivars Cultivation Covering Fermentated Marformed Maketable Yield
region” materials” fruit (%) fruit (%) fruit (%) (kg/10a)
J-1 1.9 9.4 88.7
J2 42 83 87.5 -
J-3 5.3 8.8 85.9 -
BWSG
K-1 1.9 11.3 86.8 -
K-2 16.1 8.1 75.8 -
. , K-3 18.0 11.5 70.5 -
Obokggu
J-1 1.5 12.0 86.5 2,129+153.9%
J-2 1.6 9.8 88.6 2,000+159.7
J-3 2.0 12.0 86.3 2,118+144.5
SFVES
K-1 2.7 8.1 89.3 1,923+135.8
K-2 2.5 15.3 823 1,734+1384
K-3 6.4 15.6 78.1 1,622+127.4
J-1 5.5 9.0 85.5 -
J-2 43 10.6 85.1 -
J-3 3.6 7.3 89.1 -
BWSG
K-1 3.7 9.3 87.0 -
K-2 5.6 5.6 88.8 -
5 W& K-3 9.8 14.8 75.4 -
er,
Uperg I 04 124 872 22274134
J-2 2.0 8.7 89.3 1,997+ 148
J-3 1.6 4.8 93.6 2249+137
SFVES
K-1 3.7 6.9 89.4 2,143+129
K-2 7.0 10.0 83.0 1,842+134
K-3 7.6 10.5 81.9 1,786+ 125
J-1 5.7 9.3 84.7 2,259+ 144
J-2 6.4 9.3 84.3 2,137+ 158
geumssaragi’ K-1 4.6 13.0 82.4 1,916+138
K-2 7.4 11.0 81.6 1,869+ 131
K-3 15.7 83 76.0 1,775+ 125

“See Table 1. YSee Table 2. *Mean+ SE (n=10).
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