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SUMMARY

The morphological characters of the leaves, flowers and fruits as well as
the growth of vines and fruits of the Korean native bottle gourds
(Lagenaria siceraria) collected from around the country, differing from
shape and size, were investigated. There were four types of leaves which
have different shapes, but no differences were observed in pollen and
trichomes. The flower shapes of male or female flowers were markedly
different, and these can be divided into six groups by the marginal shape
and size of petals. The growth of fruits and vines was also very different
among the native varieties. The stem length of 'Koseong' was over 20m,
and that of 'Habcheon’ was under 10m. Genetic diversity exists not only
in fruit shape such as globe, oval, pyriform, club-shaped and
dipper-shaped, but also in fruit size such as ’'Dangjin’ 17,050mL and
'Jeongseon’ 746mlL. The rind color of fully ripe fruits showed nearly pale
vellow—green while the ’'Dangjin’ remained deep green. The flowering
habit and sex expression for 36 native bottle gourds{Lagenaria siceraria
Standl.) collected from around the country, differing from fruit shape,
were investigated. The blooming time of male or female flowers was all
around eight to nine o’clock at night and optimum temperature for
flowering was 20~25T. Days to flowering of the first female flowers
after sowing was approximately 73 days, but ‘Andong’, 'Danyang’ and
"Ulreung’ need 60 days while 'Jeju 1’, 'Naju’ and 'Taean’ were required
over 80 days. Female flower did not bear on the main vine, but instead

was produced at the secondary and tertiary vines only. According to the



bearing habits of the pistilate flowers, the Korean native bottle gourds
can be divided into six groups. The optimum temperature for germination,
and the effects of storage temperature, media condition and storage
duration of bottle gourd pollen on pollen viability were examined in
Korean native bottle gourd. A suitable germination temperature was
around 25C. The coil shaped pollen tube and abnormal growth, however,
were observed at temperature >30C. The longer pollen viability was
continued in the cut flower which is in water bottle at a room
temperature(20C ~25C) than that of flower attached to the plant. The
optimum storage temperature of pollen was 5C. When pollens stored at
5T, the pollen was germinated to 55% at 10 days after storage. The
basal medium with supplement of Ca® 100 mg - L™ and B 100 mg - L},
pollen germination rate and pollen tube length were markedly increased.
The germination features of the Korean native bottle gourd(Lagenaria
siceraria Standl.) seeds were examined on the effects of temperature,
maturity and light quality, along with the investigation of the formal
distinctions. Most of testa colors were pale brown to brown, but some of
them were white. The shape of most seeds was rectangular with
prominent margin, but some of them show a round form. The number of
seeds per fruit were about 115 to 705, The optimum temperature for
germination was 27+X2C and most seeds were rarely germinated under 1
5C or over 35C. The seeds of 'Kogseong’ and 'Ulreung 1’ that were
harvested 40 days after pollination showed over 90% germination, but
"Wonju' were not germinated at all. All the seeds gathered 70 days after

pollination were germinated. The life span of seeds was different among



varieties. The germination of bottle gourd seeds was considerably lower in
Petri dish than in Paper Towel. The removal of the seed coat markedly
increased the germination rate. The bottle gourd seeds did not nearly
respond to light in germination, but 'Buan’ was inhibited under the light
exposure. All of seeds of the bottle gourd varieties were not germinated in
the blue light. Fruit characteristics, chemical compositions, and taste were
compared to get the basic data for immature fruit quality evaluation in 39
varieties of XKorean native bottle gourd(Lagenaria siceraria). Proper
harvesting time of immature fruits for using vegetable was 15 to 17 days
after anthesis and moisture content was from 95% to 97%. The flesh
thickness was proportioned to fruit size. Fruit weight was varied from
053 kg('Danyang 2’) to 13 kg('Koseong'). Only fructose and glucose
were detected and highest sugar contents were observed on 5 to 9 days
after anthesis. No difference was observed in sugar content among
varieties. The flesh tissues contained 14.2% to 32.3% cellulose on a dry
weight basis. The 15 amino acids were analyzed and total amino acid
contents were the highest in 'Koseong’ and 'Dangjin’. 'Yeongyvang 1°,
‘Muan’ and 'Naju 1’ were classified to sweet taste, whereas 'Anseong’,
'Danyang’ and ‘Koheung’ were grouped as a bitter fruit therefore these
gourds were not useful for food. From these results of immature fruit's
characteristics, chemical compositions, and taste, 'Koseong’, 'Taean’ and

'Dangjin’ were obtained highest score in Korean native bottle gourd.
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Fig. 1. Leaf shapes of the Korean native bottle gourd(Lagenaria

siceraria) plants.

A : Seocheon, Taean

B

C

Andong, Anseong 2, Anseong 3, Buan, Cheongdo,
Danyang 1, Danyang 2, Jeju 2, Jeongseon, Kimhae,
Koseong, Muan, Naju 1, Naju 2, Seonsan, Ueiryeong,
Ulreung 2, Wonju, Yeongcheon
Bonghwa, Dangjin, Habcheon, Jecheon, Jeju 1, Jindo,
Koheung 1, Koheung 2, Kyeongsan, Ulreung 1, Yeongworl

D : Kogseong, Yeongyang 2
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Table 1. Comparison of leaf size among the Korean native bottle gourd.Z

L Leaf Petiole
ocal

variety width length area length

(cm) (cm) (cm?) (cm)

Andong 33.2%30 23.4%0.6 694+ 129 20724
Anseong 1 344%26 249*16 907194 19.8+3.0
Anseong 2 381x22 276%t16 1,030+ 151 246%3.0
Anseong 3 34.8F0.7 262*18 929+138 206*14
Bonghwa 320*1.0 2171038 699+71 1565+14
Buan 288+1.7 21.0109 517136 162*1.3
Cheongdo 36.1x3.1 24.8+0.8 902+131 23.0%£4.0
Chilgok 380*22 24.8+1.0 1,077£75 219140
Dangiin 400%£0.7 26.7*16 1,046 +21 20.0+23
Danyang 1 354*+1.2 23.1%1.0 785170 22.8+4.1
Danvang 2 188+1.0 286+20 526174 19.2%06
Habcheon 212+1.3 33.2%£35 768160 13.8*+14
Jecheon 375*F1.7 256*0.8 9551107 19.2%£35
Jeju 1 448+29 295+23 1,321*179 27.8%£3.0
Jeju 2 362*1.8 227108 868+ 62 238*1.7
Jeongseon 196+0.8 277*1.0 498+ 29 16.7£1.0
Jinan 33.1*1.1 23.6*0.8 786+ 33 162+18
Jindo 30.7t1.8 23.3%10 644153 212134
Kimhae 439*1.7 273*t14 1.352*145 235*1.3
Kogseong 296+1.4 232%1.0 623+ 46 185+2.3
Koheung 1 34.0%20 256%1.1 869+ 160 239*3.1
Koheung 2 240+20 186%20 40464 175+6.0
Koseong 342%25 254+1.2 74x77 16.2%£2.0
Kyeongsan 40209 274+13 1,169+92 189x35
Muan 36.4*1.0 246%1.1 871£65 21.7£31
Naju 1 355+0.8 259%10 817+36 251+5.4
Naju 2 33.3*+26 24.0*1.0 800+ 110 201+27
Seocheon 405*1.4 26.0*0.6 1,199+ 82 220*23
Seonsan 19.1£09 288120 555+99 16.0£3.0
Taean 187£40 328*1.1 75651 21.3£1.3
Ueireung 435%34 272121 1,313£211 25.8+2.8
Ulreung 1 181+2.7 22027 376+46 13.9x23
Ulreung 2 328*1.7 226*10 735+57 176+2.1
Wonju 35.0x1.6 243*14 807189 21.8*1.1
Yecheon 283%1.0 200*1.0 535+39 192108
Yeongcheon 384126 258+1.2 1,034+131 2065*1.1
Yeongworl 343%09 227108 716+39 205145
Yeongyang 1 340*+19 226109 73084 17.7x2.0
Yeongyang 2 31.2%17 22107 63660 148*1.3

“Mean + SD, n=5.
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' Dangjin :
" T as.ekv

Fig. 2. Morphology of leaf trichomes of the Korean native
bottle gourd.

Leaf trichome : A; adaxial, B; abaxial.
Cultivar : Left; Dangjin, Light; Ulreung 1.
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Fig. 3. Morphological differences in flowers of the Korean native bottle

gourd.

A : Andong, Bonghwa, Koheung 2, Naju 2, Ueiryeong

: Danyvang 2, Jeongseon, Kogseong, Kveongsan, Seocheon, Seonsan, Yeongyang 2
. Anseong 2, Dangjin, Danyang 1, Jecheon, Jeju 2, Jindo, Koseong, Taean, Ulreung 1
: Koheung 1, Naju 1, Yeongcheon, Yeongworl

© Cheongdo, Jeju 1, Kimhae, Muan

© Anseong 3, Buan, Habcheon, Ulreung 2, Wonju

TEHOOX
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trichome
ovary

- flower
stalk

Fig. 4. Stigma(left) and anther(right) type of the

Korean native bottle gourd flower.

Fig. 5. Pollen shape of the Korean native bottle gourd flowers.

Cultivar : Left; Dangjin, Light; Ulreung 1.
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Vine length (m)

24

18
16
14
12
10

'Koseong'

Ocl. 8

"Habcheon'’
A
L~
e
e
Apr. May June July Aug. Sept. Oct.

Measuring date

Fig. 6. Difference in vine growth of the two Korean native

bottle gourds, 'Koseong' and 'Habcheon'.
Seeding : Apr. 12, Planting date : May 15, 1997.
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Table 2. Growth of main and lateral vines of the Korean native

bottle gourd plants.

Local Vine length(m)®
variety main’ 1™ lateral® 2" lateral®

Andong 158+1.9 48+1.0 52%05
Anseong 1 143=x22 59x0.2 40%0.1
Anseong 2 166£1.3 54%05 54102
Anseong 3 149£23 51102 44+04
Bongwha 15.3%16 - -

Buan 13216 45:05 45%03
Cheongdo 19.00.0 6.3t05 6.11+04
Chilgok 158+0.0 6.3+£0.3 58+01
Dangiin 157105 58%0.7 50+09
Danyang 1 16712 56%0.1 5804
Danyang 2 132104 51401 46%0.2
Habcheon 9713 43108 4.0%=02
Jecheon 153%+1.3 5603 28+0.1
Jeiu 1 16.3£0.4 4905 49+04
Jeiu 2 146+0.0 50101 54+03
Jeongseon 13513 - -

Jinan 175%19 58+0.2 6.1+0.3
Jindo 14.2+0.7 59x0.1 6.1+02
Kimhae 156104 48*0.2 4800
Kogseong 10606 40%0.0 3.610.0
Koheung 1 15610.3 56+05 5206
Koheung 2 126117 54104 53+0.2
Koseong 205%1.3 43*08 45104
Kyeongsan 14117 45+0.3 47103
Muan 13.2%2.1 52+0.0 47+03
Naju 1 151+14 54102 5202
Naju 2 144+0.0 50+04 50+0.3
Seocheon 157x0.1 43%03 36104
Seonsan 16.4*0.1 57105 4.7+0.3
Taean 149+10 59+0.1 591+06
Ueireung 150£1.2 56+0.3 48+0.0
Ulreung 1 109+04 40=05 45+05
Ulreung 2 160£1.8 6.3£0.7 59%0.1
Wonju 13.2+0.8 52107 5309
Yecheon 169£05 60104 5704
Y eongcheon 159+0.0 6.3%0.1 59+06
Yeongworl 166121 56+0.3 4.9+0.7
Yeongyvang 1 199+1.3 53x04 48+0.3
Yeongyang 2 189*1.8 57 +05 55%05

“Mean*+ SD, n=3. Seeding date : April 12, planting date : May 15. 1997
"Measured on Oct. 8, 1997.
*Measured on July 9, 1997.
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Fig. 7. Increase in size of immature fruits of Korean native bottle gourd.
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HEol BEET 7Heold BYE T A ‘&F 2° o 7EFe] R
ANz creyrstadct.

Bofoll= ThA Xjol7} UAIF FARFLT FFRY

o} ‘Aabojgi=d o] AA & Tt TIELE IF EE ol¥IY 2
e AAFhl HEFIA 9l a

2
2 gl 27 B 5%l gl WAL wol A3 glon Hipert Y

A RE vt olProte] JAE u 10AF, vzd T PHEA AL
nto g 1822S EH3 v} 93, Kim 5(1996)2 40%2] xj=j& & UH
ub, vz & uh, 2Euh Aoy b, 54 3 5O% veged o] & £
Sute BAMR oz Fxie olFo| yr] wiEel £ Al AY AL 3§
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e 7= B RE BROE RS Ayl wletds FYSA
HAYE o glol e FMEE UehigcHTable 3). o] &30l
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Seonsan , Nitju 2 ' Danyanp 2 Ulreung ) Jeongseon § Koheung 2

Fig. 8. Various shapes of mature fruit of the Korean native bottle
gourd(Lagenaria siceraria Standl.) collected from around South

Korea.
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Table 3. Characteristics of mature fruit of the Korean native bottle

gourd.”
Local Fruit ) Volume Fl—luit git}?lk Thickness Cavity”
. weight  height width en; )
variety” b m (om) L) @ ey

Andong 26%01 280*08 20.0*0.7 6490+1237 10305 7.0%0.4 191+48 143%06
Anseong 1 3409 29417 224*07 3920%12% 98+04 76*08 136%56 187+09
Anseong 2 21+¥02 340%+11 151+1.0 4190470 84*06 49+04 188*16 0
Anseong 3 3.0%01 381331 18.0%1.0 41501660 9.2+05 66%1.1 141241 209%23
Bonghwa 22102 254%17 19.0%06 3442+625 104*0.7 65107 188*52 1.49%0.2
Buan 20%¥03 21010 21.0*11 3580%250 8703 55%08 104*19 153%05
Cheongdo 24%01 26.0*13 19311 5687%736 92+0.7 6704 194*74 038*04
Chilgok 26104 190*13 221%11 61751598 10.0£06 63105 136*1.1 214*05
Dangjin 49306 322%24 282*24 17,060%2900 116*14 78*2.1 288+57 284%+1.0
Danyang 1 18+02 200%1.1 194*05 10810490 9.1%11 45*04 112%18 253%04
Danyang 2 05+00 21.0+x1.0 11.3*09 878 +120 69+08 54*05 49%29 576104
Habcheon 47105 250+33 240*08 5231+738 106%09 50%£06 376%52 0
Jecheon 34+05 260*04 260F18 17010*679 108+05 80*1.0 127x55 273*10
Jeju 1 55X0.7 251*11 268%*0.7 98961614 87+09 76*0.7 212130 279%81
Jeju 2 44701 247%19 144*26 1140120 11.0*X06 42305 73%13 0
Jeongseon 0.8*0.1 168+43 134*08 7461 96 71x05 62+£05 108*52 1.03*11
Jman 31%01 273%05 27.0%40 16981580 10105 81%09 63%733 4.04%1.0
Jindo 59%04 27.0+08 290135 1393011930 105*0.3 7805 232*64 26506
Kimhae 38%01 231*x12 169%x38 5895%855 85x1.1 59%09 139%21 118%99
Kogseong 38+02 182+29 260%34 60731630 95+04 62+07 168%26 127*+13
Koheung 1 5405 260*1.1 29.0%06 97001780 100*04 7106 215%41 290*09
Koheung 2 02*00 203*21 69%02 1280+20 6.1%0.2 35%04 9.4%09 0
Koseong 81+09 330x27 332*16 16920320 140%11 75*09 274+44 513*1.1
Kyeongsan 40%03 243*+12 243%08 5750+650 102*04 66+07 191%36 306x20
Muan 26102 234*11 200x06 5520130 10.0%05 86*+1.0 176%30 201*06
Naju 1 22%02 242+07 214t04 6420%10 106105 75*05 80%41 340*09
Naju 2 1.0%£02 21.1%15 160*+09 1490%300 68202 53*04 151%15 0
Seocheon 54*09 300%+04 235*15 8130*900 157114 44+03 293%03 0
Seonsan 14102 29.0x14 150x06 1806%:61 81104 77104 14.7%26 0
Taean 35103 25.0*1.1 24.0%11 16,020% 520 105303 59+05 166%3.0 221*05
Ueiryeong 32%05 21.3%11 186105 3630150 88%0.3 76%12 177%22 0
Ulreung 1 04%01 160*25 95+0.7 970+ 169 65%0.7 65105 46*1.4 656105
Ulreung 2 20%01 26009 173304 55182927 86102 73*0.7 155*48 056205
Wonju 21+05 241*14 201*16 45031899 93%07 71106 11.0%40 27408
Yecheon 1603 229+14 18.0+09 2160125 8.3+09 61%+05 102%32 034%03
Yeongcheon 36*+06 273103 254x14 10750%1.050 99X06 75+12 139%39 399+13
Yeongworl 37102 273*15 280X06 15000*x626 9.7*04 68*07 260%64 309x07
Yeongyang 1 26+0.7 230102 220+10 7,250*563 87304 72*+09 261%68 135%09

Yeongvang 2 28+09 284+16 240+18 6246725 103410 67+10 49+22 395%08
“Mean* SD, n=5.

*An aperture between placenta and flesh.

_33_



A4d o o

Aol mekzt 7|7 thE 39708 ¥EAE  H(Lagenaria
siceraria Standl. )& +3X3te] o, ¥ 9 i Fely HH3 &7)

ot e 4e AT U Bofo] T} 43H7} 9

gted 2ol wet 671 2§22 Vs + ULk E719 BFS F
217} 20m ol AH( ‘A7) Aehe 2z 10mn( YA )A R 5 EFT
xto] 7} ottt RBL U (globe), FEFHHLR Y (pyriform), o}F

(club-shaped), RRY¥ (oval), FAE %} (dipper-shaped) % 313l
oo, BEY A7l FHrh 17,050ml( ‘G )ollA FHA 746nL(‘FA)
2 ztolzl wisith REBE @531 Ao HolxMN e A ¥

Moz FHu ‘¢S mAoE opglglrh

23828

Cho, H. J, H. H. Kim, Y. K. Park and M. S. Ahn. 1996. Collection of the
Korean landrace squashes and bottle gourds, p. 502-508. In: ‘97 Research

Report, National Ins. Agr. Sci and Tech. RDA(Suwon) Korea.

Chung, H. D, S. J. Youn, Y. J. Chot. 1998. Ecological and morphological
characteristics of the Korean native squash(Cucurbita moschata). J. Kor.

Soc. Hor. Sci. 30 : 377-384.

Decker-Walters, D. 1998. Underexploited germplasm resources of the
Cucurbitaceae, p. 17-30. In: McCreight(ed). Cucurcitaceae ' 98, Evaluation

and Enhancement of Cucurbit germplasm. USDA.



Harris, J. G. and M. W. Harris. 1994. Plant identification terminoclogy.
Spring Lake, USA.

Provvidenti, R. 1995, A multi-viral resistant cultivar of bottle
gourd(Lagenaria siceraria from Taiwan). Cucurbit Genetics Coop. Rept.
18 : 65-67.

Robinson, R. W. and D. S. Decker-Walters. 1997. Cucurbits. CABI.

Soule, J. 1985. Glossary for horticultural crops. John Wiley & Sons, Inc.
NY.

_35_



N 2 & @B 5k #E Y (Lagenaria siceraria

Standl.)2| BETEEE: A #H&RHA

A1d A o

2}(Lagenaria siceraria)Z & 02| z2juiE 2} 57 B4 Mol ded Z
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Decker-Walters, 1997). 3 X2 &H, ## 24 § og 7I# &&=
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WEo ¥sted el Held Hidol RAIEAS Eolvh wUAHREL oE
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A3d 24 W 23

1. BAJERRRD o WEE - 2f 2o AANZE &, £ EF 2F %A ¥
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gl Atefold Fo] ¥ 7AFE Zelo] AEI] Alztste] i 9AIF (7Y 28
Aol B Arsigct o] A T ANAENME et Aol UL
U M2 oF 5AFH JEslr] AlRpste] i 94
o] EHABIH L o] Ed otHeld A EAUTE TejA 2t Zo] o AEte
S o] 32 ofiEd Ao A7 xo] wE EGLE ZABHACH
F 4] 3080 EEelo I AF YA Histd & FEI /Y
Rejof ol % 10, 15, 20, 25, 30 W 35T A7)0 Yol A|ZHEE &
gdo| AMEE =8 ZA3lArl. Table 12 3712 t}E EFof tfsle &
=8 AEE AR AR
Al wrfo] Zirtgent 2
tl. olmf thERFE ¥ 9
gy, A ‘HF 2= 15T9 20T 75° 8 Fglo] bzt wejxs
Tol IHI ‘BA L AW RN E A sBslA] gt o] AAUE &
o uf 22 20~25C AFY oA Azt XE AN 2HE zehid
AHEE & e FFof ulel 7i3hbgo] A3 ci2ches S 4 F A
gt EI A EFo| ozt AFTEE At HENH LT S£ES M
gt SAARBEGAAN ANBAY Azx EFol utet xolst wolch it
3R] B4 FgAolAM FEAY B2 AY Asgn YA SE ¥

chatgich. - vt Zol &F &2 el Aste Flo] HEe] HY{A|

oE
i
4
)
g
2,
ok,
o
PO T

ﬂll

Rl ‘RS 25TolN ZEYUAHN =7t 120°8
20C o]3te} 30T o]idollde= ALY EStA] o
7ol 204°2 ofn] wtiistE =l ojof 7]29] 23T

i?-

oi

(Lapichino®} Loy, 1987; Matlob2} Kelly, 1973)& |3} &% w]EQx] yte]
723 W o FUx] E= S 9o o3t FAdAo il HHI| U £



Atk 2#} FEol 7 E v} 9bE o] 719 Fo| I gowmzg Ui
T BAV Sl Aoz welr.

2. 0 —3F ME, HETE BHAE A 19 & FE9 Asdd 3F F g7
A9 28955 2AMSE A Table 29 20h 42 iR FFl 6
o F, gheol Agtstded ge, g, uE U CEeY, dEe 78 2%
of /Mststdet. $t A QbE, ‘G 2 T 1, 2F 68 g JFstd #F
Fol R} o) Mzstd WAEMYS YERRAL, AT U, A,
YT, CERPE 80Y o) g ol iAo Mot 1A S
vk AeE wre) A 1 FEANE 2edeE HE #F F oF 13U 154
o 9E AulEE 60~709 (Naga, 1990)c] P2 EE7F FAAH S Bt}
22 A9 viguig AAst 2% GEETY 5~9U A
o QbEe oA,

% 602

2

r
)
4

oA
m
i3
o
=
o
SL

_39_



Time(PM)

Fig. 1. Flowering time of the Korean native bottle gourd,

Lagenaria siceraria, plants.
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Table 1. Effect of temperature on flowering of the Korean
native bottle gourd(Lagenarja siceraria) plants.

Angle(®) of petal opening”

Temperature =
() "Buan’ "Jeju 2’ 'Kyeongsan’
10 0 246*75 19.0x£6.6
15 9x8 72.0%33.0 240%2.0
20 66126 75.0£205 2247150
25 12062 60.0x13.8 19.0*£86
30 23126 182F1.8 19.0%£49
35 13*13 180*15 146+38
Cont.” 204

“Data are means of 10 flowers*SE, and immature flower
stalks were put in the wet sand and held in a dark
room for 5 hours.

"Cont. : Field condition
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Table 2. Flowering date of the first male and female flowers of

the Korean native bottle gourd(Lagenaria siceraria) plants.”

Female Male
Local
variety Flowering Days to Flowering Days to
date flowering” date flowering”
Andong June 10£1.0 59 June 19%2.1 68
Anseong 1 June 2316 72 June 1720 66
Anseong 2 June 2300 72 June 15+£34 64
Anseong 3 June 22£34 71 June 1628 65
Bonghwa June 27%15 76 June 20£1.0 69
Buan June 24109 73 June 2009 69
Cheongdo June 22+1.7 71 June 18£1.0 67
Chilgok June 2410 73 June 18+14 67
Dangjin June 2016 69 June 13£19 62
Danyang 1 June 30+09 79 June 22*10 71
Danvang 2 June 12+18 61 June 7*19 56
Habcheon June 29124 78 June 2314 72
Jecheon June 3009 79 June 2324 72
Jinan June 14+14 63 June 15*1.1 64
Jindo June 30£1.0 79 June 23£1.3 72
Kogseong June 18147 67 June 1329 62
Koheung July 1*+14 80 June 24*15 73
Koseong June 29t15 78 June 1971.1 68
Kyeongsan June 28+t15 77 June 2111 70
Muan June 2316 72 June 1924 68
Naju 1 July 5%17 84 June 22%46 71
Naju 2 June 2507 74 June 1922 68
Seonsan June 23t35 72 June 14109 63
Taean July 4710 83 June 2520 74
Ueiryeong June 22£2.0 71 June 1710 66
Ulreung 1 June 13£38 62 June 13£36 62
Ulreung 2 June 12+2.1 61 June 9%29 58
Wonju June 1518 64 June 12+26 61
Yecheon June 1614 65 June 1614 65
Yeongcheon June 2514 74 June 18%=1.8 67
Yeongworl June 1507 64 June 1500 64
Yeongyang 1 June 20128 69 June 1418 63
Yeongyang 2 July 3*x15 82 June 1824 67

“Seeding date : April 12, planting date : May 15, 1996 and 1997,
Mean=*SD, n=3.
"Required days for flowering of the first flower after sowing.
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ublzt 2o KRB MW £+ M(Whitaker2} Robinson, 1986)e] VAt xlo]
7} 9l E B7(Wien, 1997)of wel I A xjo|7} Qdria 3td=d ¥ &35
22 Ho] xR og okzte] Aol glovt T2 Fbofa AuistaA 39
ZF ZARY Az A WEZ xjo] olglo]l T2 AYFA sfuirie] W= L
odth. Chung 5(1998)0] T+2zizf Zifollq o F2] o] ujet FFT MK
1€ whgofl xloj7} glgirhal st oLt vl 28 S & F fUsch

3. MTERE - 2 P dXel HUMElE FAIT Zo] Fig. 2d ohAl
Hog 6712 2FLE UE £ Ygdrh. WA ARE 9 dol=s dE Aol
ALl ¢ F, A9 otE7IA] Hulrie] g siAe] dRo] HAAHE Ao
‘et 3 EFo| gt BEE Fx|o] telHoM 2 ol57Hx] 2] 3~5n}
tloll A U £xp7iR|of] 3 Ao dZo]l HAshed AR Eeprid of
Solalol ni2 o] A o' whk 1Y, ‘A, ‘AF U Foldd
T} CHE Fx]&] il Hof LT olEIHA] 10miT] ool A 2 EXPAEA|
of d%Aog @ Y ¢Fo] HAFHIL FA FHHAA UL okt
A g2 oitizt F2] 8ujr] o] oA L ohEtAlof A AT
A7 Ao E A7t AFH R ¢Fol HAEYEY I ol A of
ZFARE & ¢tio]l A HAHA e Foz AF 1, 27, ‘W, ‘A
', rojalt o] ofrlof &slgnt DEE FA| 9| AL) &AM EFHAHL
2 oFo] E = FHAANE 2 oir] AU ThA] U2 oFETHX|
AN A7 Agstel dFo] A4EE Feog ‘g 11, HE, 'R

:-‘11',, “%"7“1', ‘gi‘,’ ‘Xﬂi"’ B

fu4 “—

)

- ol =
= ¢go]

2
o

X

T, A3, R, UE 2, tAdab,
A gy 20 B IR W EF0] ofrlel TEHACE EWE F]4 5t
SIANE FA R E ExAol ¢ Aol Wk FHAE AT F
&ExprtAlo] AHE wE7 Aol A9 AL olE7HA] 1~2uit]el] viE UF
o] ZIE L Fog ‘oby 27, ‘P I, ‘w27, WY, ‘3F, UF

1, ‘&F U, ‘gA, ‘gA Solddrh FRL e okgriet &xpt



22} 2= FEATRZIA] o] o] AN T ASET ZelUsE
EXR 9 A7t Holx FE oberiXMnt dEol A EY I £}
AR Eepded FHoAoh 2y ANFoR iy W AXLE Ko
UR HAgo] T U0l & of 47 o|FE Foz UF, ‘2¥F 2,
‘¥, B}, 'FY Bo) dlsich

ute] R HAgol tiste] 2 Aol el o] ZARRE o= o} ZolE £ ¢
ot ik FFol et xtolzt dcia e UEFIF H2 FFo) &S
B3 WIetoAlY ofF fERME A-g Aulst 1 9%z Ych(Rabman 5,
1991).

2 24z fevtele] X513 g AE ute] #RB2 n)¢ 1Y
o} FAle ol" EF3E ¢l HAHA e Zo] S0t} ol 2
ol, ¥up 4l ut2 FA|9} olETIA|o] FE Yol s BWE(McCollum
5, 1987: McGlassonZ} Pratt, 1963)2 olS7lajol, ol &x7lx|e] <R
ol Aste A wixdtd e WEH Helo HAUE BE /1 #FRE ¢
& B4ch

E Az 1996132} 1997d2) 237 Aol ZAME 71 v} HEH &
42 &, Fujr] Az ztol glont A nlkdgdEd 1998d%E= 71
7123 ALoeT Rl chh BTl AFolN Asigict ute
RACE 3t ARME ¥ hREY BY8d 25 2Fuojeln 2= MR
Boz st ARME o vitist I+ Aside by #gol
Fasirh 53 %42 5o WEo) miel L2 ¥ £ Qe 7] of¢
Aol 7] o) AYAHA = £¥7) AFE mj$ Fasich 2za
Fatolut HENY 3 A 2pduiciel] By 42 U4 2apelx] Tof of
stof oba] ZAH 227 gIoER oyl AFERE Haslo AAAYS A

Rz A AR Ay Hilo] of RE3HA o] &Y Zlog xgd

it

'~

cl



Fig.

Bearing habits of female flowers of the Korean native bottle

gourd, Lagenaria siceraria Standl., plants.””

“Main e, secondary —, tertiary vine -—, 4th vine -, female flower e,

YCultivar; A : Taean,

B:
C :
D :

Danyang 1, Kogseong, Koheung 1

Jeju 1, Jeju 2, Kimhae, Seocheon, Ueiryeung

Anseong 1, Cheongdo, Chilgok, Dangjin, Habcheon, Jecheon, Jindo,
Kyeongsan, Muan, Naju 2, Seonsan, Wonju, Yeongyvang 2
Anseong 2, Anseong 3, Danyang 2, Jinan, Koseong, Naju 1,
Ulreung 1, Yecheon, Yeongcheon

: Andong, Koheung 2, Ulreung 2, Yeongyang 1, Yeongworl
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N 3 2 BE, i, FFBEA2 Bl (Lagenaria
siceraria) {E¥re| &N

AlE A o
2}2}(Cucurbitaceae) 7h&dl FA Zd& 7 FAEE dFE A 5A&
AF3te] F3stI] AlRfsled oF o AlErh HEL T 24 94 o]Hoj
¥ 104] ol F7t EHH ZAAMEo] VA3 Wolzrh(Hayase, 1960: Kurada,
1992). & &elo] MMl vl(Lagenaria siceraria)Z Q-F 5AI%¥ 7]
Al Zpsto] vt 9A| Foll ghiRTH(Chung &, 1999). 2fe] ofzto] 7 #3}= o] F
t Zdol YAolER ilof ZFE FAUSH] 47 wiEelET e HEY
BYRAE iAW 2E& sl Zo] oldit St 5SS ¥ + 9
Tl AAZ o] ¥ v} 32 o]gd 2Fol= &3] npEr
HEY] Y2 ZAA A AfFo] slojA mig Fa3d HEL] FRol —et
2] Bl tidt 2go] WA ci=ch Yuh= thgol Fdtil(0gava,
1961), ®H= 1-&(Kurada, 1992; Robinsonz} Decker-Walters, 1997)of
ZeHA wbgRTh I2|a AE2 Ao P de & FHik-RAE
ol oME BHAELYA(ALZ, 12, @F, pH 2F ZFH)o U
#gtdo] xtol7b Qi (Sari-Gorla, 1994), FEHo] Y& E7ls A
2, AFYE 5 e 2 A7, £E e HYEY AFo] E Zojel

3 ¥cH(Lush %, 1998: Malho®} Trewavas, 1996). uwialx] o] ofztel 73}

e A2 HelH LR ofd o|f7l & AeE F5Y 4 th
ofztoll K= HEE Ad 2 AF e §FL AT AFFES L
of & A3t ‘S slokste olaRo] Jrh a1 ZeA HES



AHY = g o, MY =28 Eo §A 297 AdE 4yt ¢st
o £ Y AZE LA UAY AFAIZEY Apol7t A& W= HEY
Aol adrh ol ¥HZo £} HE FFAYS AT 2ol FIH
ol gloem ujf R&3tA o|8H 4 9& Zo|th

dHA & dYolAs #4d 2= o HEY ol 3o ML
E 9 ARzl 32 FYo| A= F¥E AT T2 ol A
Aol Eol e el EohE FojM BHEIUS oo HEFFH] iy
oje} olujz| 2] 2ol 3 dol W HEUMNYO nA= F¥E 2t vl

steict.

Ax

(o]

—_—

o,

Azd A 9L Y

1. % FF - 83 AHF o FF5 I (Chung 5, 1999)& 217} 84
A AT FAE mE3t G 3ufrt AAHAS o FMSetLE HES
2 HAY olgle] dnx6mtAL T T Xy ATt E7E AR YUoE
ZtetA sto] o} E7HAo] A} £EE o] &3tArt.

2. MR - dol AlHE A= FRgol TA 1%E Y3 sucrose
0%, 5%, 10%, 20%& H7}ste] A7 sucrosed& ZAP3ITh. o] oAm|4dEHol
Al sucrose 10%7} %2 o] wia At TefA cir] I 1%} sucrose 10%S
Y& wjzlo Ca®(CaClz) 0, 100, 200 B 400mg-L'S Y2 7 Ca¥%s o
B(H3;B03) & 0, 50, 100 I 200mg-L"'& z}zt Briste] 2§3t wixjo) A 32
dtol-g ol BEH AL AT o7]A Ca* 100mg-L' e} B 100mg L' 7}
71 L AUE YoBE olF BE wolA¥E L 43 J|E uiAE FF

.‘._g

Z=of 3t 1%, sucrose 10%, CaCl; W boric acid 100mg-L'& M7}l ¢

“

R & o] &3}t cH(Brewbaker £} Kwack, 1963).
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3. 3ol @ ARA AP &% : A E slide glassol 2ml%] Fof
Aol A T th AE FA] AT HES &S F F4) 10, 15,
20, 25, 30 W 35CE ZAY AP (UF, RH 40%)o) 4 oA A2} 25C
ol wolgo] 7t Fodrh olF RE woldHL ¥ slide glassT 50~
100702] BHEE X|445tg o 25ColA wWolAlZ R, X4 142 Fof Holg
U HEW Zolg§ FFstdrh Aol A 3752 BE AP o]&3tAd
ch.

4. o] el : Eol M ¥ F AddelolA FHEL 4o dnplAE
o7l glste] EAolA AlEA o] o US wiel MY L& ol AulioA
Boll Zol FoU& ol 3o ¥Y S ATEE 2AslgTH

5. ARLE : Aztdd 2L iy -30, -10, 0, 5, 10 ¥ 30TolA 12,
18, 24 % 48AIEG ZHZ AYY 7 HEL doly g ZAPSILCh ol
5ot LEolA At L AR AU 2EE3E A F i
o} A¥& 3tadrt.

6. 3Fe £ : Txof WE AY AEE ¢ ZAY S5ColM AHY HE
ol 713 "o golr(Table 4) 3HE& ZAtFURE 16€7bA] 5TAAM A
g F o) 29 Ao e wold g FHFstAch

A3d 2z A 2%

1. BBER © FF5ol B3 1%2} sucrose 10x& Y2 WA (Iwanami &,
1988)F 7|2 S8 3} sucrose 0, 5 10 W 20 FHIIsti wWold¥E S 3
ZHFig. 1) sucrose 10%2} 20wolx 100%dolstdout 3ET Zol:
sucrose 10%0]| 4 #=3] Zalt}. Sucrose@7Igto g x wWolg 2 Fgtor} 3}
w32 mtdo] watch

ajxlo] Ca’'e] ¥rl2 HER Hel wdg Hg 4 3, 7o boron(B)
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filo

H71sd L ZzpHojzt= H 31 (Brewbaker®} Kwack, 1963)of ulz}
CaCl,2} H:B0:& A 713}girh. Table 104 & 4 9l ule} o] Ca”’glo] B
o] FFWOTE 100mg-L'7Hx] = shEudorg st sEBAAo] Fristolct
o 7)ol CaClaE 100~400mg-L"' 2} boric acid 100mg-L'E H7l¥S wje

&2 10053 BHEY Zo|x B(100mg-L™) wHE H7lol uldte] 3uj o|4
29t 2y Cad) Z H=oA 3EH Zoj: B 50mg-LlofA W& 2 A
e Rojon} wolge B 100mg - LolA WS wgtrh izt zHEe) spiy
ofof= boric acid 0.1%2] Hrgtozw wolg FEH AlAo] Frj
(Vasil, 1960)chal std=wt & Aye] ZAzk: B BHEHETH:E Ca”e] #7t
of 2l3le] WL AEAAUE €& + Adrh A ofF A& CaCle
100mg-L™" + B 100mg-L'S H7lste] 7|2 wix| 2 Jgcl.

3pRubotoll 9ol Ca¥el Zzbol tislM o|n] W K3 (Brewbaker®}
Kwack, 1963, Hepler &, 1994; Pictoni} Steer, 1983)7} Ql&=t] | Zoj=
Ca®* 7} pE el AlAIEro|E Boj(Malho®} Trewavas, 1996)%tcist stgict.
2 AT Cad} B FTFL HA3] 3o wolg F7iet HEU AXE

A5 &7 Aot

itz AEAS BEYE FIMIIAL AAES
CHNyomora 5, 1997: Nyomora 5, 2000). 22 J127lolEs oF A UdF
483l ZAlo] ¥x] ¢kt) o7 3HEe Al Adte Ao
ol ol MY ZAje] wEW oju] Ca¥o} BE FBAHTIE ALY

ZAFHE 7Y £ UL Ao EHcf

& A3 gAdria 39

e
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Fig. 1. Effect of sucrose levels on pollen germination and pollen tube
growth of Korean native bottle gourd cv. Kyeongsan.

“Medium containing 1% agar in distilled water.
“Vertical bars=sk.
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Table 1. Effects of calcium and boric acid levels in
medium on pollen germination and pollen tube

growth of Korean native bottle gourd cv.

Kyeongsan®.
Mineral lﬁvel Germination Pollen tube

_ (mg:LD rate’ length®

Ca B (°5) (um)

0 0 59.1 d 197
50 84.2 be 39*13

100 800 ¢ 45+ 4

200 66.7 d 297

100 0 310 e 186
50 N9 b 135*+22
100 100 a 127+£29
200 100 a 94=13

200 0 66.7 d 44+9
50 100 a 14443
100 100 a 11511
200 100 a 9315

400 0 415 e 289
50 100 a 145%49
100 100 a 10938
200 00 b 88*29

*Medium containing 1% agar and 10% sucrose in
distilled water.

*Mean separation within column by Duncan’s
multiple range test at P=0.05.

*Data are means=SE of 10 pollens.
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2RFRE - M3dY 45T HEE FAAE A 2o wWE U
oldHE ¥ A3}(Table 2) 10TAME 3 dotsta] oot 15T
83.3%2] wWol&g HAI 25To| ol 100% otstgict Iyt dnZe
T ZAAY HBL Tk Yol PSS T AT} I5TAAFE 35T7# 100%2]
Wolg g RYT IR Lol 0THAE AR BTN A3
th. 2y 25CHche Ak o] A¥E Azt v 3t wolk=x 15T
A BT7A] W U E RPou} 20Co[3toll M= 30TRr} HEF 2lF o]
=gk, 22U 30Tolel e BERO| coil FElE Tojes RYE 3
32, HED oA A E-o] thHE L callose plug(lvanami 5, 1988)&84
(Fig. 2)& B u BE2 30T oj4te] n2stolMe AU i A%
of dojuial Rithe AL B Fc) ojfizto] Lo HEo] uie
242tz shi vl B BEPo] £3o) Aol gEAle o + Uk o] o
Toll A2o] Hi= ofte] o] sFstAle] e 42 A7 gHrt

% 2}(Hayase, 1960) EX 42}(Kurada, 1992)2} Z+& =t} 2Ee] 3HES
T&o] F3iA A 104 ojHe) FEAA AANEE wY
th. %= Zuty ol oF L2277 HE 4E Al ofF
Y Qo JFTETE HEo] olF W2 AL B I ZFAUH
A 7Y 9t ek
3.22 el : A 2 AEA 22 E A3 A% FA M E
Holl B2 F Aol FHA 3EY ¥ ZAPsIATE. el AEA ] £
gt RE 7 F AZZIXE 1005 LolStA L 1641 o= 89. 36T K
wolg & BY oL} 2047 o] Fo= A iolstx] odglrh ey X A
g Aol Zot £ A 3t ¥ 24A1ZolA 100% wolstH T 364 7R
87.5%.} Wolst Q=] FET A3 204 7t o] £ RE 7ty A&
Aol M 48412 & & As wobsta] ¢lgkri(Table 3).



Table 2. Effect of temperature on pollen germination
and pollen tube growth of Korean native bottle

gourd cv. Kyeongsan.”

Germination rate(%)

Temperature Pollen tube
() random healthy length”
sampling pollen (um)
10 0 0 0
15 83.3 100 36x2
20 94.7 100 59+14
25 100 100 122+21
30 100 100 21828
35 100 100 163+ 64

‘Medium was used containing 1% agar, 10% sucrose
and Ca and B 100 mg-L"' in distilled water,
respectively.

*Mean of 10 pollens £ SE.
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Fig. 2. Effect of temperature on pollen tube growth of
Korean native bottle gourd, cv. "Koseong’'.

A: 25C, normal growth, B: 30C, pollen tube showing coil
shaped(arrow) and callose plug formation(C), magnified
the pollen tube of the B.
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Table 3. Effects of flower conditions(intact or cut) on
pollen germination and pollen tube growth of Korean
native bottle gourd, cv. 'Kyeongsan’.

Time after  Germination Pollen tube
Flower . v
condition anthesis rate length
(h) (%) (um)
Intact 0 97.8 ab 114+22
(field) 2 936 b 9%£10
4 100 a 106+13
8 100 a 108+19
12 96.3 ab 92+7
16 893 b 93*8
20 0 ¢ 0
24 0 ¢ 0
36 0 ¢ 0
48 0 ¢ 0
Cut 0 91.3 ab 10026
flower” 2 98.6 a 91+28
4 980 a 113+15
8 100 a 113+12
12 9.3 a 105%21
16 100 a 10710
20 970 a 9112
24 100 a 7018
36 875 b 40*8
48 0 ¢ 0

*Flowers were inserted in the beaker filled with water
at room temperature(23~257).

YMean separation within column for each flower
condition by Duncan’s multiple range test at P=0.05.
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Ut og g EAFOAM ARIHE £
oled o] M¥ojMEs 23|83 A3 ZolA .
olfol tisiNE F JIAZ AZY 4 gled A, T 72| AuURr}
¥ &€ & ke A x4, AR & EWYol Rol oA FEIF
o ¢y B Zog AzZEL} olo] i YoR Lt FE A
elofl oyt Bt AEIF 9 4EHe Ao Rl

4. EBER S5 0 2d A £E At -30ToA 30THHA] A
2= eloll A 482177k A ASIHEA olgt BER Zo|E ZAHTable 4)
st A AL ETE -10To|slof A& 10sn|qke] wol& & Ko 4840l ¢
243 0ColA = 48412 o] Foll= 10%2] wWol&& B3t U 5TolX =
48A] Zto] At Fo % 70%0l Zi7hE oS R YT 10THAME 62.9%7F U
opstdrt. 2ot BEHL] Zol: 92| Table 204 A2oA A A3t Zof
H]3to] WA gotch 2f HE A APLEE 5THUEH o] =& 7t
e WA A oleity ko] HIYHER o] & o] §3td Held Ze
2 Azidr}

5. M RRIRE - 32 MY HALEr 5T Ze® YWHzeng 5C
o A A ARt BHEo] duppet E sl ARH £ U=AE AT
Fig. 3& E 5TollA 24A1 Z7tA| = 90%o]4te] ol #HEH Zolx 150
mE ZAgdEsd o] F Holgo] ZAste B F 10do& 5052 WolgS
Ak 2213 AF 14dols 302 Lolgd /AU A 16dofE= A
o] wholsta] sttt o] AT Kol b HEFEE 5ToA AAsHH 10¢71
e BFeE ARY 4 o3 Hd 14d F A F 23U7A= A Aol
7Hestoth. BHEY AUIA AL AL, dAUL E& etherd} T2 {718
of & o]-&3h= WY (Iwanami &, 1988)0] gloL} 53 HFo] opd 154
BE ARty 30%2] Wohg S A3 A&H T EAe & Aoz X
Arh Ao T 5ToA AT HEE AF 7 AFE oo HAs U F=2|

HAol thgr AL R HC)



Table 4. Effects of duration and temperature during

storage on pollen germination and pollen tube growth

of Korean native bottle gourd, cv. 'Kyeongsan’.

Storage Storage Germination Pollen tube

period temperature rate” length”
(h) (C) (%) (dm)
12 =30 25 d 24*9

-10 71 d 5637

0 364 ¢ 74+12

5 9.0 a 121 =10

10 830 b 101 +20

30 339 ¢ 42*19

18 =30 18 ¢ 12*0
-10 27 ¢ 166

0 267 b 30+20

5 882 a 82*t12

10 812 a 54121

30 1.7 ¢ 9=0

24 =30 20 c 10£0
-10 65 ¢ 376

0 372 b 40+ 20

5 800 a 70+21

10 766 a 49+19

30 00 ¢ 00

48 -30 31c¢ 138
-10 93 b 103

0 100 b 114

5 63.0 a 508

10 629 a 31x11

30 47 ¢ 22718

"Mean separation within column for each storage period
by Duncan’s multiple range test at P=0.05.
*Mean of 10 pollens £ SE.
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Fig. 3. Effect of storage period at 5C on pollen germination and pollen

tube growth of Korean native bottle gourd cv. 'Kyeongsan’.
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B F wf 2L wolAZ, 3EY AYZE W 7| 7] i Y
of njxj&= J¥of chste] ZaApstgTt. FpEuol 2 25CTAFYTE 30T
o] Lo FHEHO] coil RYO T vl ZAFHA AL o). ol
MEA B0 A& afEct At Ao E¥o] o} RS o HEY
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that = 3ol 2 zlo|7} glria ¥cH(Provvidenti, 1995), g tiFo=
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Fig. 1. Shape and testa color of the Korean native bottle gourd(Lagenaria
siceraria Standl.) seeds.
1: Danyang 1, 2: Kyeongsan, 3: Jeju 1, 4! Yeongcheon, 5. Anseong 3,
6: Anseong 2, 7: Wonju, 8 Buan, 9. Dangjin, 10: Cheongdo, 11:
Muan, 12: Naju 2, 13 Koseong, 14: Yeongyang 2, 15: Yeongyang 1,
16: Jindo, 17: Kimhae, 18: Yecheon, 19: Naju 1, 20: Seocheon, 21:
Anseong 1, 22! Jinan, 23: Chilgok, 24: Yeongworl, 25: Koheung, 26:
Ueiryeong, 27: Habcheon, 28: Koheung 1, 29: Taean, 30: Ulreung 2, 31:
Seonsan, 32: Danyang 2, 33: Ulreung 1, 34: Jeongseon, 35: Jeju 2, 36:
Bonghwa, 37: Jecheon, 38: Andong, 39: Kogseong.
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Table 1. Seed characteristics of the Korean native bottle gourd.”

Seed Weight of No. of seeds’ .
Local 0 Testa
. length width thickness 100 seeds  per fruit .
variety color & margin
(mm) (mm) (mm) (g) (ea)
Andong 148107 724+02 285102 16.1+0.4 560+ 84 B. Pro.
Anseong 1 164+10 72107 322+€01 205%18 552122 DB, Pro.
Anseong 2 150704 6.08+02 3.02%0.1 13.7£0.2 467 £87 B, Pro.
Anseong 3 143106 622402 256+£00 104+0.3 576126 DB, Pro.
Bonghwa 15003 7.06+t02 299+01 164+£0.1 387196 WB, Pro.
Buan 15202 644%*03 311+0.1 158+0.2 305+32 PB, Pro.
Cheongdo 140107 6471704 291+0.1 13.7t03 620+ 101 PB, Pro.
Chilgok 159+02 730*02 307+01 182+0.1 458+105 B, Pro.
Dangijin 160*04 737101 327+01 19.0%01 502+ 130 B, Pro.
Danvang 1 142106 637102 296+01 120+05 310+23 PB, Pro.
Danvang 2 152+05 57602 3.10+0.1 15.4+0.1 39820 W, Pro.
Habcheon 139+12 654703 286101 142%01 705+9 WB, Pro.
Jecheon 174108 7.19702 351+0.1 18.0%05 47456 PB, Pro.
Jeju 1 164+05 733701 218101 17700 657 62 PB, Pro.
Jeju 2 144+03 579+02 257101 11.0%00 251 41 WB, Pro.
Jeongseon 145105 567+03 28*01 116+04 212134 W, Pro.
Jinan 149+t06 744+0.1 295+01 17.2+04 471+114 DB, Pro.
Jindo 168+03 687+t03 323102 197+05 481 +117 PB, Pro.
Kimhae 14005 587*F02 271%01 126+0.0 468 =58 B, Pro.
Kogseong 161103 773105 416+02 202+0.1 282+116 DB, Pro.
Koheung 1 16108 811+03 325+02 199+03 38189 WB, Rou.
Koheung 2 121706 515102 233+04 54+0.2 115+47 PB, Pro.
Koseong 162104 721+02 323+0.1 199%t05 528t 148 PB, Pro.
Kyeongsan 162*T06 763+07 301t00 165£09 49562 PB, Pro.
Muan 152+04 658+0.1 3.04*0.1 15.8+0.4 245+113 PB, Pro.
Naju 1 144705 742+0.2 321102 154103 284+ 54 B, Pro.
Naiju 2 151712 617101 29810.3 14.010.1 350+39 PB, Pro.
Seocheon 143105 650101 3.03+0.1 11.1+0.2 454100 W, Pro.
Seonsan 163706 533702 312102 14.610.1 333+33 DB, Pro.
Taean 147+05 770103 330+t04 175104 490+ 139 PB, Rou.
Ueirveong 148+02 615102 250+0.1 134100 501+ 140 PB, Pro.
Ulreung 1 145703 596 H0.1 295102 139100 238+ 65 W, Pro.
Ulreung 2 158704 7.191T0.2 298+t0.2 175102 388+ 43 DB, Rou.
Woniju 159703 661102 327101 150+10 495+ 100 PB, Pro.
Yecheon 168106 661100 3.16+0.3 172117 538+119 PB, Pro.
Yeongcheon 166+0.0 610700 320100 19.810.2 495+0.0 PB. Pro.
Yeongworl 162106 691+03 275+02 16.0+0.6 464+96 B, Pro.
Yeongvang 1 156101 712102 3.12+00 16.810.0 381+142 PB, Pro.
Yeongvang 2 183709 6983+04 324+0.2 197+1.0 4041124 PB, Pro.

*Mean* SE, n=10

*Mean of 3 fruits £ SE.

*B: Brown, DB: Dark brown, PB: Pale brown, WB: Whitish brown,
W: White, Pro. Prominent(wing), Rou: Round.
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Table 2. Effect of temperature on germination in percentage of bottle
gourd seeds at 3 days(in parenthesis) and 7 days after seeding

on paper towel.”

Local Temperature( C)

variety 15 20 25 27 30 35 40

'Anseong’ 0 433*165 400x255 850%*21.2 833x235 233%230 0
- (0) (1331 1.0 (71.7%26.2) (23.3£6.0) ()] -

‘Buan’ 0 467%85 283x105 850%+108 233x205 0 0
- (33%45) (17125 (45.0x122) (3.3t45) - -

"Dangjm’ 0 50140 433t365 383F47 6.7£95 0 0
- (0) (8.3%+25) (283*125) (0 - -

"Danyang’ 0 183*25 683%*130 750*00 550*270 100x14.0 0
) (46.7+13.0) (36.7£6.2) (283%33.0) (3.3*45) -

"Naju’ 0 16720 583%295 250*165 30.0%350 0 0
- (0 (11.7£13.0) (11.7+16.5) (10.0%14.0) - -

'Taean’ 0 0 50x7.0 1723  117*165 1725 0
- - (60x7.00 (1.7%23) (83%120) (1.7£25) -

"Ulreung’ 0 1560x145 183x85 267t62 283x165 33%45 0
- (0) (6.7£6.0) (13.3%£4.7) (10.0*80) (0) -
"Wonju' 0 100%x40 450%80 533t287 36.7t45 50%7.0 0
- (V) (13.3%12.5) (46.71205) (16.7£6.0) » -

*Mean £ SE, n=3.
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Table 3. Effect of fruit harvest time after pollination on seed

germination of the Korean native bottle gourds.

Days after Germination rate(%)*
pollination
(days) "Koseong’ "Ulreung 1’ "Wonju'
40 90.0t8.2 972%59 0
50 89.0+14.1 96.71+4.7 30.0£0.0
60 96.7+4.7 922*11.1 402*14.1
70 100 100 100

*Seeds were stored for 60 days after fruit harvest.
YTemperature : 27+17C, dark condition.
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Table 4. Effect of storage period on seed germination of the

Korean native bottle gourds.”

Year of seed production

Local
vartety 199 1997 1998
"Kogseong' 100 90.0+98 90.0+7.6
'Dangin’ 50+12 0 40.0+22
"Ulreung’ 95.0-5.0 95.0-5.0 100
"Wonju’ 10022 80.0£35 95.0+50
“Tacan’ 100+82 450150 45049

*Seeds were stored in the paper mbvags at room temperature,
and germination test was performed at same time on Jan.

10, 1998.

Table 5. Effect of seeding conditions on germination

of the Korean native bottle gourd seeds.

Conditions
Local
variety .
Petri dish paper towel
~ Germination(%)

‘Dangjin’ 1.1 40+3.2
'Kogseong'’ 478 9029
"Taean’ 0.0 45150
"Ulreung’ 10.1 100*+3.8
"Wonju’ 44.4 95*5.0
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Fig. 2. Effect of seed coat removing on germination of Korean
native bottle gourd(cv. '"Wonju') seeds.

Table 6. Effects of light qualities on germination of the Korean
native bottle gourd seeds.

L o
Tray Germination rate(%)

color  Danyang’ ‘Buan’  ‘Wonju' 'Anseong’ ‘Naju’

Transparent 100 22103 300x31 95050 50x17

Red 100 89%+13 11200 86.7%6.7 0
Yellow 100 67112 233%£72 784*117 3432
Blue 0 0 0 0 0

Dark 82283 20098 356+113 950x17 3303

“Light intensity(mol-m >s ) in the tray; inside in the Incubator
=32.22, Transparent=29.3, Red=058 Yellow=801, Blue=488, and
temperature; 27+17C.
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N 5 & ®mBE 73k#E Y (Lagenaria siceraria)2|

RBRS mE, By X mEAE

AE A oA

}H(Lagenaria siceraria) #33, ¢}7], Z7}8(Robinsonz} Decker-
Walters, 1997)2. 2 o|&HJ|% 3t F2}. Al @ Rgl= ok=|(Gugl Chen,
1989) 2= 2oLt 713 F23 AEALS KBRE AN4LE o] &3t Zo]
th 2 A AAFez de AjEV ojsE AReR st Uzt ¥
=, 33, A%, &, oJejgl T 2 vzl By FF= YERT} Fo}
(£M)E T2 ol &5t d&& ¥ A8 A2Y IAE W& Hetv} ¢
Vel g 2 4SS Mot UEE g2ldle] HE el WA Yt %
Adete} AFAdsjolxe Vot uiel o] oY zujEo] fon AFAHoT
E250] glrh wh}E2 olF HET gtz 55T o] 9lo] Il 71|
of$ 5 AAEA JHHol &2 Mot 2-d 2o njga= £¥AIL
¢ P Holojq FHAIE X HFo] TSt MEIIAE AT
c}.

Seluelols R Qefd S4o] ke w2 AA g Fol =vl(Chung
5, 1999a; Chung %5, 1999b) ©ol& EFol uidt AHe &Y £ BFH
Z Aol it A7t ALY gich 2 AZ7HA] sItelA Artan| gL 4l
o] ¥ g Anfste WY FIFHIL Urh oL YolMxE IRl
STEF Ao} cheEajuido] AU 9l ot AHH zui7}t o]

Foixx] ¢z gyl whRolrt e F4EFY UL ST slxARIL
il



2 AgaAE faUlA £ET 3970 ARANFL PR Sl 1)
S3te] B4, £BAVZY, 2E L2 U AKRES St $4EF A
wolu} 8% WR 72ARE ABsed 1 HHE FArh

H2d e L WY
. BEARE 0 A3l £ 2V Bofo] tfE 3978 FF(Chung F,
19992)2 AZIHEAA 42 FAE AP EAA Auisigct. ERF 1027
N:P:K=15:10:15kg, EJH] 8%, AA3] 250kg& @ol o] ZolZ 331 & 4n
o] olatg WHEo] ZMEtAE WELT IEY F 2 iyt AAY EE
o2 Agrh HEd YAE 25l "o sAEe A4S 4
3 ARASA 3 ARHd oz Afuistsct
2. BR U 47 HRE : olE7Ixol 2AA4Y 24 FE MAE AFSE
& st} AT AE F odAYE e AR} A7 oE 6719
EZo) Ozt 29 AR 4 F 194#7HA] ¥ et A8 FEE FF
st} ¥ e] ZA = Penetrometer(McCormic TF 011)& o] &3l ZfAIEH
8 w8 Eorlsu A7s o (ke ¢8m)S FH 3l Newton(N)2& 3
Arstol EAlstgh ol9f Balof UL w £HIIE dotRs WYY &
Eo03 Hug FolA Ui FEE Hol £ty =2 w FEE
zAslgTh ol FYAoT AEY Azt FF o 4] Aole AW
AF o g sizt F 15~179 Ato]d Zo g sictFo] o]F RE FF2 1
%3 82 A F 15900 st o] ol st U B, 4E
W Ao AALE AAlstgct. Y] SRS edol AMsA 1A &7
ES @2 ¥ UL ¢208 =9 8As] AL o Bold £ Se=
ZAstgc). 3 FFof ciste] 5708 d L o) &3talrt
3. OMEE T Ak A ZolE Akl FEe] ARE At

<)

m 2t

o]

53
N de

2
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of Fg MM WEALTAG NDE ZAste] Brixe EAlsigich. 12lm
of R912] 3h& 1082 MAstel 80% ot 5uLE Hlstel iy The

100ml. HZhEetATo] Wil 80T ARFZo|A 3087 F&3idct. o9

22 WHoE 3 A Rof thste] 33 wIEFEst BE AlRAL 8,000xg
oM 5&2t AHEEIst de 4ANE eHste] Y BALE 33 5 F/

+2 2oLE|A Hch o] X9 Al§HE Sep-pak C18 columnz} 0. 45um
millipore filtero] F2}A|Zict o]& RI ZAZ7]7} A=Y high performance
liquid chromatography (HPLC, Waters 410)% &3 3}gt}).

ofAsEH Al W cellulose : % AlE 10go]| 5% metaphosphoric
acid(MPA) 10mLE E7}sted = olafi3t ¥ 2g8& 2|5t A7) MPAR S 10olE
7t YA F ZUgAAsidct. AARH AR E 3Elo] 2%
2,4-dinitrophenylhydrazine © 2 vl A]# v| WA (UV-160A, Shimadzu)E =}
ZF 530nmoll A FHEE ZAH 3l Axbsiedt). Cellulose:= $A3] AxH vt

2328 a3t thS 10mge 2}3ted 2N TFA(Trifluoroacetic acid) ImLZ

¥

N

It F 120 Coll Al 14]2H5 et autoclavestTt. o] AJE & 8,000Xgol A 14]
s

A7

N
2

QalEegt ¥ 78% HS04 1nLE AL TS 1A ZHEQF 30TollA] ¥kg
ol A& FF4 12nLet TSIt o] & CiA] autoclavedts] 7pi

3fA[Z] Tl& anthron reagent 3mlE Z{Zt F 90ToA HHEA|F|Z UV

K

spectrophotometer 2 620nmofj A SFHEE ZASIPTE EEFEL glucoseE
Al23to] A& 2P Sle] A arstgci(Ashwell, 1957).

5. ofmji 4t @ ki : 218 100gE 0.15M NaCl 100mLE ‘do] m}23
Th& 24X et 5CT(LF oA zumet TR AZRE At 42 o

o
& 5,000xge 2 303 HAlEelstct 2 A ool (NHy).S0E 3] A

—

ZistiA of 90x2 EEAZ F ThA] 5000xgo 2 HalEelsia 4N
Heldl e YAES FRTE BNY F 5ZARsl o) ThE NEER

stglch o] Al& Smgd frEl FHol ©3 6N HCl 10nlE F7I¥ ohZ Np gas
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2 Z2AAA A5 YR F 100T ovenoll A 2447+ THEEHA AL o] &
33X ¥ 0.2un membrane filter® ofRt thE ofm|x4t abF E47]
(LKB-4150, Phamacia Co.)E HEFFE& ol&sld HA W FF3iAdct
(Pharmacia handbook, 1987). olul 7}/ w3l are Bradford(1976)Y
& AHg-3te] st

6. mE : Jiz ¥ 15d¥ e A pARUe] GES REI
(Minolta CR-300)& ©]&3le 'L’} 'b'3tE& FHAsiAct olwf zpale] F7
9l 3 ST FAULE FEAFAL AHol 82 F2 A 93tAch.

7. MBES  AS5S 85ToM HA AR F uopsie] 0.5 23yt
o] H& Y (HS0s ¢ HCI04 : He0p=1 : 8 : 11, V/V/V)S 20mL Hr}dle] dxut
gloll A @d WMol H wiztx| B3 F FHFTE 43} Toyo No. 2
2 FFLE oAAZCh o]& i AYY 2T MY AE dA FHE
#7)(Perkin-Elmer, Model 2380)E K, Ca W MgE ZAsln, AAAL
indophenol blueX} 2.2, Q412 ammonium meta-vanadate®] & 2 W] A aks}a
T}

8. RKME : £HY AL A2 9 R E AANT E2
& 43 U2 AN JE Bl @S F AAA EVIE AAT F @
& HA stddch olul Rangana(1979)7} A|AI3F Axie} el £33l AAjs}
deul ZAMAl 1A 130 B3te] 2 Lhgo] oy 43 AAE 3ty
BE 2A sttt 22 olEd 20B( 8, o 128)& UAULE AKRKRE
& AAlstach o] 2hutEol oidte] whgl, 23 A (zAZ) 9d FAFY
A stell diste 2 53 A 1HE FEF 3t 1 & FIFstAch ©
Ete]] tisix s AT BE7E 2 Aol 5F, AL AL 1A S wiAFstct o]

@ EFE AUE F UEA EE 4S ¥ F oSS I¥AHLL
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AH3d A3 & a1

1. Bl L RARERS & o] uls3) +HAI Y UdPyeE
FTE SFLE FojA I BY AT Uxste Zo] YA o] YHL
2 ofm 7EE A + gk 1A o] WESHE s34 53T B
To} Ao £HHI| e AFHE AVIE ZAIY £HAIE WG
th Qo2 Muigt Rppzt 277} ok 671 AYARlF (o8t FF)ol chst
o] Azt ¥ 9URE 199712 of 29 TAHLT ¥ 9} Ko FES A
ZA3HTable 1) 3] Z=7} 93.IN(ZF 7 8mm, ©o]3} )P wirt ABA
A %379t dxstPed olwhzt A3t F 154 AFHch Ay FEIt
73.0~93.0NAtoJo]l Qlom 2 UESA o &st=ul HBE A7]2ti B o
A71E dAF o2 73t ¥ 13~17d Alo|gledl 17¢ ol F& 3HFR Aux
Agog F7lo] WRE detstA =odch A A3t F 15do] A FFS
g5t u|et &g ZARE ZA3H(Table 2) ‘B 29 o] 115.6N2
olu] AZIXE AT AE U ‘A 33} o] TLNEE WR o
= glou} tiRE gold AAT ZE=Ee dol o TFAAF 4 vs
I 4"71= A 159 AFE &
1~29 ] $8815 784N o|5td AL 3T kA FHIH tiAAd %

A717 © Aog ugiElgct o Auie A% FEIF AL Bl

ﬂll

o
Y }m

gich. B ET7E 98Nol de A

=

QA AxBEA] kot AW vl ® go] FE RS FF 58U
oz norh 8 A=r W FF0FY, A 5)E e =584

o] AR TS} 29, dNojato] TS W FEshH AW YT werst] 2
2 97 4 g AEo|EEZ ojd EFE o] dsllx FUAEE NE
og 4utsle Zo| uigAY e mych

eel SAL 3% Kk ARsIs 1R F2T 2 A&zt
HEEAL Talo] 2 AYLE TR L EFS YUTHTable 2). ‘4
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TR 40mm o) ol gla, ‘wheF 17, ‘AlF 1’2 15mm O3t ofF &

i3

2 EZoldd AZFAIL 15m oj4oli AVt A= FE HE FFolzt
& E202 A4 7IXE dB3Y 4 dch v 22§22 siusiaz} shd
g2 SAe AT L7 S0l Nagai (1996) 0] &J5td Qo] ut 7x&
EFANBAANZ)L 7IAZ HuE HAUYILE HKFA7} 0m FE HE
2 H4A 35mm o]AHY] AR FAE 713 FFoletol  ZoT BAT) g
o] EFo £HAIE FE F 15~25¢ Alojgtn st HoR Hol A&
of Hldle] ¥l Hest vady W A& & + Ut #FAAFS
o] &3t 7}2-& £ sito] 27 EY ofH Aol AFFAZE 40mm O]

HEE gd’, B30l £ el E 4 e ALeE Hlrh

O
-
N



Table 1. Change in firmness of pericarp and flesh with the
course of time after flowering of Korean native bottle
gourd fruits.”

. Days after FirmneSS(N/ ¢8mm)y
Accessions .
flowering pericarp flesh

Anseong 3 9 56.6+£3.9 t

11 73.0x49 t

13 783*20 216120

15 81.2x20 451%78

17 h 41.2+49
Bonghwa 9 66.11+11.8 36.4*+88

11 71429 41.2*69

13 833*29 39288

15 84.0%6.9 470+88

17 h 50.0£9.8
Dangjin 9 91.2%39 63.2=10.8

11 92.0£39 6337108

13 92.0%£39 686+12.7

15 922*29 77.4x2.0

17 93.4x39 h
Koseong 9 772139 t

11 88.0£29 t

13 895x29 793139

15 956+2.0 69.318.8

17 100.0+2.0 62.5%6.9
Naju 2 9 90.8+49 t

11 970+39 t

13 98.8+49 t

15 99.0*+9.3 t

17 h t

*Value are meanst St of 3 fruits.
YToo tender(t) or hard(h) for measuring the firmness.
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Table 2. Moisture content, flesh thickness, and firmness of
flesh and pericarp of the immature fruits(15 days after

anthesis) of Korean native bottle gourd.”

Firmness(N/ ¢ 8mm) Flesh Moisture
Accessions thickness content

pericarp flesh (mm) (%)

‘Andong  921%20 43159  26%3 9%5.7
Anseong 1 84.3*39 36.3+t49 328 9.2
Anseong 2 87298 265129 22%2 96.7
Anseong 3 715120 45178 252 975
Bonghwa 84.3*+6.9 470+8.8 29=+2 %.6
Buan 85359 323+39 35+4 9%.5
Cheongdo 93.1+9.8 43.1%9.8 252 95.6
Chilgok 102.9+9.8 57.8r9.8 28+4 96.6
Dangjin 92.1+29 774120 41+1 97.1
Danyang 1 794120 304+29 28+4 96.9
Danyang 2 87.2x49 323+29 14£1 %.4
Habcheon 75539 5391t6.9 38+3 95.8
Jecheon 862120 470+11.8 23+4 9%.9
Jeju 1 74578 549+69 25+3 95.8
Jeju 2 715t69 284£10 11£1 9.8
Jeongseon 92198 245t29 19+2 %.3
Jinan 88.2+9.8 46178 26£2 %.8
Jindo 99.0+9.8 48088 25+3 9.4
Kimhae 75559 50.0*t49 25+3 96.7
Kogseong 91.1%+88 235%39 23+3 974
Koheung 89.2+29 304£29 30+3 97.3
Koseong 96.0*+2.0 69.6 £ 8.8 35+4 9%.1
Kyeongsan 101.9+9.8 402*6.9 3614 9.0
Muan 85.3+49 372%59 34+3 97.0
Naju 1 79478 42.1+49 27+4 9%.9
Naju 2 99.0+2.9 252115 23+3 9.5
Seocheon 84.319.8 42.1 159 315 9%.3
Taean 95.1+9.8 51.0+9.8 37+0 95.8
Ueiryung 76.4+29 50.0*t6.9 22+5 9%.1
Ulreung 1 1009+1.0 476+3.8 18*2 95.4
Ulreung 2 10095*1.0 46.1*+59 31x2 PHb
Woniu 92.1+9.8 343+29 30+4 95.4
Yecheon 823198 284%29 15+1 9.2
Y eongcheon 87.2+98 31420 29+5 9.3
Yeongworl 91.1+39 431+£29 445 9.0
Yeongyang 1 97.0£29 314+39 35+4 95.3
Yeongyang 2 1156+29 333*49 3414 95.6

“Value are means=*SE of 5 fruits.
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2. B2 K 3 F 15de] £HY njse] 37§ ¥ H(Table 3)
SEEo] 0.57kg("AF 27)ollA 9.13kg( ‘A" )22 168} xjo|7} Qg A
717b chE 10719 EF2] FHMES FFY A= 2,800wlol A 13, 1050l71%]
xpo| 7} whokrt. il zpalel Zolet £ F Ao|rt gledl Fig. 16iA &
4 9Ro] YPo] T2 RS 7|22 = 37| wfFoisdrh

o|%zhe] Hels U8 (Fig. 1, 1~14), e} (15~26), FA18(27~29),
FEREF(30~31), o}HH(32, 34~37) W FEFuH(33, 28)F Uiyt 2
ol Ezistydct. ml&e] AP A FHRREY 2dE FAI=H A
(Chung 5, 1999a). o] BH-S HWZE(variety)?] EF7|&(Ishiuchi, 1989)0]
Hed GO DNAFFolA olg] &7/ W fABAE HY "ert ot A
Ztsjglet. Rpe] B2 Zldde SAolu FSEEA Sy waog
= el gF4rE B ] djEolct. 2N nj& £HI)de A
o g xAMog Fiy oo Hy|e FHA I MEIIEU HE(CL')
o} HEE(D)S AT AIHTable 3) TE I xfo|7} Wttt B3] ‘g’
ol 7% g4 ¥¢Ho] 249 mgg 07 TIE EFol viFty U EAUE
ol Fig. 1& BE o] 'Za’2 2437t A w4 A& o 4 Utk o] &
22 Eol3lA V&V E AL IUIE §x3t8thH Chung, 1999a). A ‘A
Pt

Ar, kg 2, RRY, YW 52 E54 @Yol o

o
pis
32
il
2,
84
Jnu

ek o] B = B, Al ofE AV A RASHA B3}
gdout A 45 HAstes 72 € 5 ok 2dd Rk alEE
t 'L'2 b’ 2R 2 Aol glo] Hixd e Bt

3. B, ojA3=H i W cellulose ¥& : BFz} A77} 2 77 £F
of thsled M3 PdRE 20 HH2E s F 19U7A] @ FF QL U
2438 A3 Table 4) BRE EZFolA gzt 2wt Fagdct I
2} Zewte g dFT BY glol FAHed F B W FHS O

fllo
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2o EFol AR F 5~79 Aolol A B WA ‘S A
¥ 1] HohAE Bach 223 A EFol olF Agsie] Rasis 7
%E Byrh oA0E Mol £+¥Hs|L Y 4 U= A% ¥ 159 IFE
tel 23 WolME Mrlekn ¥ 4 gdch YE(Brixs 3.08%2 £3
22 aolzt gedn Ay Tuwe FUE ANEYY HATE fAR
THE BoUcTable 5). oIS VT AelF T nl4AoNE 24, =

EY, YELA 9 2 F UZkA| o] Eajglort Fafo] 1.0xn]giel Zo)

o

ol

=< Zlofl vlshH (Chung} Youn, 1998) ®he &2 Tyt vehfglch

ofAz 2 HAL Yek(Table 5)2 Al 100gY 2~3mg o]g=n] ‘A4 3,
BT, ‘FIW T2 4.0mg o|FoE B ‘FA, whop 27, ©hAY,
FY 2’ 1.90g °l8te] W& S et ojAIEHANL £,
gt e Heof o juf RA wlelyE xlol 7} w2 d|(Mozafar, 1999) o]
W Al % GRSl Ty YL FFsidch 23 ke
olamEHA WIS THE MAEBo| Wst] AI we P ohyrt
(Mozafar, 1999: RDA, 1991).

3t cellulose ¥a3k2 Ty 100g o 14.2~32.3g0.8 E2E 7 xjo|7} v

.3

WA dnt A of [t & &S LEhASICHRDA, 1991). MHH
A2 Ao HsH ol wet YFAeI7 WE £ e AUF AAF o
olA FFZL Aol FF BAE AT 2HhE HE5FEY 2ol

o2 Rt gko| Table oA 73 F Fadfo] wjE BE 2 A=
=52 B, Bkl wel FsA7]o] xolst U] wiEQ HeE Ro|x o
H42 HEE cellulosed] ¥z} alo] Q= Hos Mzt B ZAjolA

H

AETY 14~32%4 cellulosed AA|3IL Y= 2o Z Ul ol A

4 Zhed i &2 $ro|dTH(RDA, 1991, Thibault &5, 1994).
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Fig. 1. Shape and rind color at optimal harvesting stage(15 days after

anthesis) of immature fruits of Korean native bottle gourds.
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Table 3. Size and rind color of the immature fruits(15 days after anthesis)

of Korean native bottle gourds.”

Fruit Hue value
Accessions Wei : ; ; v ?rirlltg ts}ia?li Chlorf)phyll
eight  Height Diameter  Volume (mg-g ' FW.) v o
(kg) (cm)  (em) (mL) (em) L b
Andong 153200 183102 147£03 14.74£38 85914.0 69.014.0 332152
Anseong 1 390+0.7 286+32 20.3*05 14.2+2.1 2.34+2.0 76.8*1.0 245%26
Anseong 2 193102 338%05 143%1.1 123124 1.46£20 80.9+1.0 185108
Anseong 3 3.00102 314112 170102 109x24 904117 77.0£20 240%+24
Bonghwa 310X04 241%21 182%£09 7,510£810 10.3x1.7 9.89+45 729140 350%52
Buan 273£03 200X07 189%1.1 108+1.6 46524 759+12 294+27
Cheongdo 220207 223%42 16110 122+17 4.92+30 75.2+22 281130
Chilgok 24804 16608 196Lt1.2 10.0+0.6 2.72+20 757125 21.7£45
Dangjin 800+13 279%27 266+19 13105+1905 163*t13 2490120 62.8+9.0 37.0*+41
Danyang 1 210+05 17211 165%1.7 151£15 8.33%3.0 73.1%£29 325%31
Danyang 2 053£0.1 181+07 97+07 9.8%+0.8 4.93£3.0 69.9+29 236*+39
Habcheon 450£09 220*+13 212+12 76*+18 9.85+39 73.0£33 252+56
Jecheon 326704 20714 206108 11,220£380 122%+19 544130 741+10 18025
Jeju 1 6.0011.0 254*11 247414 135+05 480+1.8 725%22 34.0*17
Jeju 2 057£02 21.1+48 100+1.7 31%19 47016 777+1.3 183%+09
Jeongseon 081£02 19.0+21 11.3*12 86+17 050*1.0 76.8+€2.0 193+3.0
Jinan 27010 187129 17.7%£22 7490%40 8228 625150 765+39 251+6.3
Jindo 279%08 198*21 189+20 15516 13.20+£54 28033 325x25
Kimhae 510£05 233*1.1 227108 11.8+0.8 3.10+1.7 755105 294%3.7
Kogseong 1.73£02 138%15 174%13 95*+21 13.70%54 67645 368+22
Koheung 370F05 222*+12 206%07 150*+18 325+14 736+£26 271%52
Koseong 9.13£0.7 31.1£0.7 292+1.1 14210 4.40£3.0 71.8+36 30.2%34
Kyeongsan 508*+03 232+07 227+0.7 6,160+160 80%12 5.53%£24 769148 28.0%87
Muan 30605 215*1.1 186+%15 146+19 150*1.1 772118 262%41
Naju 1 310707 225706 19.0*10 12.0+33 40330 744115 240%25
Naju 2 1.23£03 21.0%24 137%x12 54+16 1250%35 720£38 282%64
Seocheon 283107 273%£37 178%x1.2 8350+1650 123%06 34024 79.1%13 203%28
Taean 79816 270x1.7 26825 146+16 7.81£2.4 715145 319+45
Ueiryeung 27005 188*21 179+0.7 228+t43 11.00x18 81.1£08 16.0*+04
Ulreung 1 0.70£01 19915 108+05 41%£16 - 77916 16.0%33
Ulreung 2 18605 222+30 14.1%24 75%1.0 4.96+34 76.4%t24 226+46
Wonju 248105 223%25 184%19 13.3£1.3 6.99£2.0 743133 284159
Yecheon 067+0.1 136+05 11.6£0.7 2800%25 9.8+0.5 518+4.3 756122 235+46

Yeongcheon  4.10%£0.7 227%18 21.8€18 8450£1250 132*+15 6.47+3.4 76.7£22 29.1%+48
Yeongworl 413+12 221%+24 229%33 9525+1925 125%24 18721 788*25 257154
Yeongyang 1 380%*04 21010 216%10 14925 255%20 80012 183+08
Yeongyang 2 38010 260%31 200*19 6735%18 120%3.1 6.82+2.0 81.0%£18 17.0+23

Data are means*SE of 5 fruits.
YDays after 17 days after anthesis.
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Table 4. Changes in sugar content with the course of time in the flesh
of the immature fruits after anthesis of Korean native bottle gourds.”

Days after anthesis

Accessions  Sugars
1 3 5 7 9 11 13 15 17

Content(%, FW.)
Anseong 3 Fru(F) 000£00 057100 1.02£0.0 089£0.0 096+0.1 07701 0.90+00 087+0.1 091+00
Gle(G) 025200 073200 121201 102700 114301 0.76+0.1 110100 086+0.1 106100
F+G 025100 130100 223£0.1 191400 210*0.1 153+01 200+00 1.73%0.1 1.97+00

Bonghwa Fru(F) 040100 047£00 149200 151+00 1.19%00 1.04£00 1.04+00 101102 0.70+01
Gle(G) 071200 053+00 1.69£0.1 152101 1.4010.0 090£0.0 0.98+00 1.02£02 06801

F+G  111*00 1.00£00 318%0.0 30301 25900 19400 202100 203104 1.38+00

Dangjin Fru(F) 020100 028+00 083200 041100 1.22£0.0 127100 084100 1.28€02 1.02+00
Glc(G) 000200 020£00 113200 03700 1.26£0.0 1.31£00 07800 1.1420.1 0.99+00
F+G 020100 048%00 1.96%0.0 0.78£0.0 248+0.0 258+0.0 1.62+00 242£01 20101

Habcheon Fru(F) 031£00 025£00 1.09+00 12101 162£01 - 107200 1.01£0.1 0.76+00
Gle(G) 067100 044£00 177200 145100 L96+00 - 117£00 111£00 096%01
F+G  098%00 069£0.0 286+00 266101 35701 -  225%00 212+01 1.71%01
Koseong Fru(F) 034+00 075200 0.74%0.0 056100 0.38£0.0 140200 1.34+00 11602 1.05%00

Gle(G) 041100 10500 0.840.0 046+0.0 029100 16300 165200 1.15+03 116200
F+G 075100 1.80£00 1.58%0.1 1.02£00 066+0.0 30300 299+00 231+04 221100

Naju 2 Fru(F) 01900 -  127%£00 146100 1.28+0.0 09500 096£00 055103 07700
Gle(G) 035100 - 179700 182+00 150200 098£0.0 1.06=0.1 1.06£03 096200
F+«G 05100 - 306201 328%00 279200 192+01 2.02£0] 1.9t05 17300

Ulreung 1 Fru(F) 041%00 046£00 15800 139200 117400 1.13200 091+00 1.09£02 1.05200
Gle(G) 084100 055100 1.8410.0 16000 1.34£0.0 13700 1.01+00 11401 L10+0.1
F+G 125700 101£00 341+0.1 299100 251£0.0 249101 1.92£0.0 223104 215%01

“Data are means S of 3 fruits.
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Table 5. Content of sugars, ascorbic acids and cellulose in the flesh of
the immature fruits(15 days after anthesis) of Korean native bottle

gourds.”

Sugars(%, FW.)* Soluble  Ascorbic acid  Cellulose

Accessions solid (mg-100g”?,  (g-100g7,
Fru®  Glel® F+G (°Brix) FW) DW.)

Andong 0.67%0.1 0.51+0.1 1.18%0.1 3.02x0.1 247202 273x3.1
Anseong 1 0.87%0.1 1.0910.1 1.96£0.2 260+04 26702 2661 0.8
Anseong 2 0.7610.1 0.73%0.1 1.49t0.2 252104 242%0.3 216140
Anseong 3 0.87x0.1 0.86x0.1 1.73£0.1 2.80*0.2 4447+0.1 142£29
Bonghwa 1.01£0.2 1.02+0.2 203104 3.00%0.0 223+0.1 25.1%39
Buan 07702 090=x0.1 16703 26501 245104 18.7x£3.1
Cheongdo 1.03£0.1 1.05%0.1 2.0810.0 3.6310.3 203%0.1 16.1£1.7
Chilgok 1.21+0.2 1.09%0.1 2.30+0.2 26004 24403 28427
Dangiin 096100 1.05%0.1 20101 3.00x0.0 191£0.1 18238
Danyang 1 1.00£0.1 1.04x0.1 2.0410.1 3.13*+0.1 237%02 236*+3.3
Danyang 2 092101 0.89+0.1 1.81 0.1 2.60+0.1 1.87+0.2 32.3*57
Euiryeong 11906 1.36%0.6 255109 3.20+0.1 2.30+0.3 -
Habcheon 1.01£0.1 111200 212101 28000 20001 18128
Jecheon 0.98%t0.2 1.02£0.0 2.00*0.2 2.87£0.3 3.01%0.1 -
Jeiu 1 0.81x0.1 0.98+0.0 1.78 0.0 3.60x04 3.25%0.1 -
Jeu 2 0.67*+0.1 0.95*0.0 1.62+0.1 3.18%0.1 2.61%0.1 -
Jeongseon 0.76+0.1 0.92x0.1 1.68+0.2 2.83x0.3 227101 16725
Jinan 1.22£03 124202 24604 3.13x0.1 36605 242205
Jindo 1.11£0.1 1.05x0.1 216101 2.88%+0.1 28505 -
Kimhae 0.6510.0 0.71£0.0 1.36+0.0 3.08x0.1 40510.1 -
Kogseong 1.22+£0.2 1.13%0.1 235103 3.10£0.1 1.86+04 16,739
Koheung 1.05*0.2 1.09%0.1 2.14%0.3 2.38%0.2 37002 189%1.3
Koseong 1.34+0.0 1.15%¥0.3 249*04 3.35%04 296+0.1 246X 1.8
Kyeongsan 1.2170.2 1.1620.1 237103 3.30+0.2 242103 265137
Muan 094102 0.99 0.1 1.931£0.2 260102 232101 -
Naju 1 1.19%+0.1 1.21%0.1 2.40*0.1 3.22%0.3 231%0.1 179£36
Naju 2 0.95%0.3 1.05%0.3 20005 3.00£0.0 3.401+0.1 260*39
Seocheon 0.81 0.3 098103 1.79%0.6 294101 3.15%0.1 -
Seonsan 0.58£0.0 0.78%0.1 1.36 £0.0 3.55+04 392+0.2 -
Taean 092102 1.00%0.1 1.92+0.2 3.33+0.2 255203 196134
Ulreung 1 1.09£0.2 1.14£0.1 2.23X04 2.80=0.0 4.10%0.1 24.0+47
Ulreung 2 11502 1.35+0.1 250103 3.03x0.1 242103 162x22
Wonju 1.29£0.2 1.25%0.2 254104 3.03%=0.1 212%0.1 247143
Yecheon 09902 099+0.1 1.981£0.2 297102 37004 21810.1
Yeongcheon 0.83£0.0 0.72%0.1 1.55*0.1 2.93+106 28204 267x1.1
Yeongworl 0.88:0.0 09700 1.85%0.1 3.03x0.3 215102 17.3%31
Yeongyang 1 0.95£0.0 0.85x0.1 1.80x0.1 26203 1.96+0.3 19.1%£1.3
Yeongyang 2 1.01£0.2 0.88£0.1 1.8910.3 292104 1.71£0.1 20.1%£24

“Data are means*SeE of 3 fruits.
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Table 6. Content of amino acids and total soluble proteins in the
immature fruits(15 days after anthesis) of Korean native bottle

gourds.
Kind of Content of amino acids(mg-g ',JFW)*
amino acids Bongwha Dangjin Koseong Naju 2
Aspartic acid 1.16 1.14 1.39 0.76
Threonine 0.58 0.64 0.73 0.41
Serine 0.58 0.66 0.77 0.42
Glutamic acid 1.68 1.93 2.09 1.27
Proline 0.38 0.36 0.42 0.25
Glycine 0.4 0.57 0.67 0.38
Valine 0.73 0.68 0.7 0.49
Methionine 0.04 01 0.14 0.08
Isoleucine 0.50 0.54 0.60 0.32
Leucine 0.81 0.90 1.03 0.54
Tyrosine 0.47 0.50 0.61 0.35
Phenylalanine 0.45 054 0.57 034
Histidine 0.22 0.23 0.25 0.19
Lysine 0.38 0.76 0.88 0.50
Arginine 0.35 0.44 0.49 0.24
m:ztzld “ 8.87 10.0 11.39 654
Souble protein 7.44 11.09 9.69 873

(mg-g . FW)

Value are means of 2 fruits.
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Table 7. Mineral content in flesh of the immature fruit(15 days

after anthesis) of Korean native bottle gourds.”

Minerals(%, DW)*

Accessions
N P K Ca Mg
Andong 161£0.04 0.36+0.07 8.56+0.79 0.36£0.03 0.32£0.03
Anseong 1 1.03+0.01 0.09+0.00 7.02£0.01 0.74+0.00 0.24+0.00
Anseong 2 1.06£0.01 0.35£0.04 7.7220.26 0.73£0.03 0.221+0.02
Anseong 3 1.13%0.20 0.1720.06 8.370.68 0.92+0.08 0.28+0.02
Bonghwa 0.87x0.16 0.18£0.05 7.09+0.20 0.7510.05 0.23+0.01
Buan 1.03+0.03 0.3210.08 6.7910.03 0.85£0.05 0.23+0.01
Cheongdo 0.73£0.02 0.20£0.05 6.35+0.12 0.33+0.05 0.16 £0.01
Chilgok 0.44%0.01 0.12+0.01 6.56+0.16 0.46+0.10 0.20+0.01
Dangjin 1.29+0.04 0.28+0.03 8.4511.03 0.60=0.04 0.27+0.02
Danyang 1 1.09+0.02 0.23+0.04 6.39£0.56 0.70£0.11 0.23+0.00
Danyang 2 0.85+0.03 0.20+0.01 8.09+0.25 0.54%£0.03 0.22*0.01
Habcheon 1.02+0.11 0.21x0.07 6.53%+0.20 053£0.09 0.2410.01
Jecheon 0.86+0.04 0.22£0.07 7031054 0.86+0.05 0.26+0.03
Jeju 1 0.80+0.01 026x0.01 5.75%0.03 057+0.00 0.17£0.01
Jeju 2 0.38+£0.02 0.18=0.01 5.85%0.07 0.36£0.01 0.16x0.01
Jeongseon 0.71£0.03 0.12+0.01 10.20+1.14 1.01x0.10 0.28+£0.01
Jinan 0.70t0.11 0.11£0.01 424+0.14 0.7410.02 0.2410.01
Jindo 0.660.09 0.18+0.05 593+0.70 059%0.07 0.22+0.02
Kimhae 0.86+0.02 0.28+0.00 7.60£0.08 0.600.02 0.21%£0.00
Kogseong 1.06£0.15 0.28=0.07 9.28%+1.10 0.97+0.06 0.24+0.01
Koheung 1.10x0.05 0.2610.02 861+0.88 0.56+0.07 0.26x0.02
Koseong 1.24+0.10 0.280.06 5.88+0.50 0.56+0.09 0.2510.01
Kyongsan 0.72£0.05 0.19+0.05 6.12+0.44 052+0.09 0.22+0.01
Muan 1.32+0.24 0.25%0.10 799117 0.64+0.02 0.22+0.03
Naju 1 091005 0.30£0.07 7.35x£0.76 0.50£0.06 0.24£0.00
Naju 2 0.62+0.00 0.18+0.01 460+0.04 1.0620.01 0.21+0.00
Seocheon 0.63x0.01 0.28+0.01 5.12%0.04 0.65%0.00 0.14+0.00
Seonsan 057£0.02 0.25+0.00 4.85+0.04 0.34x£0.01 0.14x0.00
Taean 0.96+0.03 0.27+0.08 6.76+0.81 0.55+0.06 0.2510.03
Ueiryeung 1.34£0.10 0.43£0.06 448x0.02 0.4810.02 0.21£0.00
Ulreung 1 0.53x0.00 0.0720.00 5.24%0.06 1.18+0.01 0.17:0.00
Ulreung 2 1.05x0.18 0.26+0.08 6.01x0.68 0.87£0.09 022+£0.01
Wonju 0.82+0.08 0.23=0.04 54610.17 0.69x0.06 0.20£0.01
Yecheon 0.60£0.01 0.08+0.01 6.88x0.02 0.71£0.01 0.28+0.00
Yeongcheon 1.06+0.22 0.29x010 7.60£0.79 0.70£0.08 0.27£0.01
Yeongworl 0.80£0.03 0.18+0.03 501018 0.60£0.03 0.220.02
Yeongyang 1 1.25+0.01 0.25+0.01 6.82£0.37 0.87%0.04 0.28+0.01
Yeongyang 2 1.06x0.11 0.23+0.05 5221042 0.571+0.03 0.22+0.01

“Data are means*se of 3 fruits.
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Table 8. Palatability test of the immature fruits(15 days after
anthesis) of Korean native bottle gourds.”

Score
Accessions

Sweetness  Bitterness Texture Overall
Andong 2.4+0.7 22*+1.0 29*+1.1 27108
Anseong 1 1.0+00 50%00 1810 1.0£0.0
Bonghwa 26t1.1 21x11 31%1.1 28109
Dangjin 25*1.1 25%1.0 3.1£09 26109
Danyang 1 16£10 47106 24108 1.1£03
Habcheon 31+1.1 19*10 3.0+£08 32%+1.0
Jecheon 28+1.0 19+10 32+08 2807
Jejul 20109 34*1.0 2607 2.0x05
Kimhae 2.8+0.7 22+089 32+08 27+07
Kogseong 28109 1809 31%1.2 26+07
Koheung 15098 43+07 23112 1710
Koseong 26*+1.0 1807 29106 26+0.7
Kyongsan 2.7+0.7 19408 28108 30104
Muan 35%06 19+11 34%10 29*08
Naju 1 34+1.1 17109 32+10 33x1.1
Seocheon 32109 20x10 30110 32*09
Seonsan 28*1.0 1.8+06 36%0.8 3110
Taean 2107 21*t11 33x10 25%08
Ueiryeung 26%1.1 2.0%09 27+09 27109
Ulreung 1 31%1.1 1.8109 32*09 32*08
Ulreung 2 2.4+0.7 2.1*+1.0 321+09 2.810.7
Wonju 2508 1808 2608 24106
Yeongcheon 22+10 26+1.3 2608 24%1.0
Yeongworl 26107 19%10 26108 2706
Yeongyang 1 3.6%09 15+06 3210 32*10
Yeongyang 2 26+1.0 21£10 32.£0.38 283+£07

“Tasted boiled flesh tissues without salt.
YAllotting : Sweetness, Bitterness ; 1(lack)~5(strong),
Texture ; 1(bad)~5(good).
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Table 9. Selection of good cultivars of Korean native bottle

for culinary use.

gourds

Distribution of marks

.

Factors

' 8 7 6 5 4 3 2 1
—

I

| Fruit wt. Koseong | Dangjin Taean Jeju I | Kyeongsan | Habcheon | Yeongworl | Yeongcheon

Flesh . i X
. Yeongworl |Dangjin | Habcheon Taean | Kyeongsan | Koseong | Yeongyang Buan
thickness
-
Volume Koseong | Dangjin Taean Yecongworl | Yeongcheon | Yeongyang 1| Kyeongsan | Habcheon

j 0 . .

‘ Brix Cheongdo | Jeju 1 Taean Koheong | Koseong Uerryung Danyang Jinan
Sugar content | Ueryung | Wonju | Koseong Naju Jinan Kyeongsan | Kogseong | Chlgok
Ascorbic acid | Ulreung 1 | Kimhae | Koheong Jinan Yecheon Jeju 1 Seocheon | Jecheon

Cellulose Chilgok | Andong | Yeongcheon |Anseong 1| Kyeongsan | Bonghwa Koseong | Danyang
Sweetness | Yeongyang 1| Muan Naju 1 Habcheon | Ulreung 1 Seonsan Jecheon | Kyeongsan
Order(score) 1, Koseong(31); 2, Taean(23); 3, Dangjin(21); 4,
Kyeongsan(18); 5, Habcheon(15), Jeju 1(15) and

Yeongworl(15).
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25 & computerd] UBAIHA digital value® 7]A|ZIt}l. o] datad
computer(100um per pixel)ol]l &3A ZRAEEF color® YERAA 3l
printstE2 A Z o] E¥H “Cad] 558 Mol wlz} BRIt o] A
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ERiAl 3t4 £ Blueolr Red® Z4& =7} ¥ & Yepdch

3. ®Ca?] specific radioactivity(JbEHeE)e] &3 @ A=" Y& 500
9] A7I2oq #d K{bAIZITh ol AlY thi IN HCl 3ul& Yol & &

A3 54k 223 hot platef|olld =7 E& FUAZCH A7A

s

< FAEE 2l FHFE Ho] W A3} LSC HE ococktail @ (Ready
organic, Beckman)o| 1:42] u|&o] EA AojA 10nl viale] gaich. o]
vial & Liquid Scintillation Counter(LSC, Model 6500, Beckman)=Z WA}l

P& ZA 8] kBg-g ' DW. & EAlstgch

A3d 243 4 2

1. B23

vt ¥ 7d=] 2tgo] ¥ AW EH LA ZAIE Fo] Table lojrh
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Koseong

9 v B @ i B 6

Days after sowing

Fig. 1. Formation of cavity into the hypocotyl of the bottle

gourd seedlings.
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Table 1. Growth of bottle gourd seedlings at optimum stage for

grafting.””
Cotyledons Hypocotyle Root W/
Culvar — ength  Width  Area  Weght  Length  Diam.  Cavty  Length Weght  Seedime
(g)
(cm) (mm) {em?) (g) (cm) (mm)  {(mm) (cm) ®
Andong 513403 237101 178410 081401 92702 239+00 0691002  99+04 0294002 170400

Anseong 1 44701 230101 149%07 082%01 607£01 274101 066%018 8912 026%001  157%01
Anseong 2 497101 23301 173%05 087101 767106 244*01 0681002  88%02 031+011 186101
Anseong 3 410203 210101 119%65 074201 630104 263103 0651012  9.0*10 034*011 1502
Bonghwa 525102 225%01 186103 095%00  640%01 250+00 0721002  96*18 027+002 156100
Cheongdo 445101 233%01 162113 074101 730109 245%01 0681008  76%03 0321004 14302
Chilgok 46702 227102 185402 07201 70407 24701 077004  93%14 032+010  158+02
Danyang 2 457x02 257x01 176*10 082%00 610302 258+01 087003 102*10 039%003  158%01
Danyang 3 510103 240100 196*10 039+01 67313 246%02 0661002 100%06 0341007 16301

Dantose 447103 20701 146%14 085%01 535106 22702 067003 73105 029004 13910t
Habcheon 427101 243%01 161%16 080100  577%03 24700 074006  76x01 027+003  135%01
Jecheon 533102 253101 191%17 096101 83307 271101 0711006 104104 041008  203%02
Jej 2 520101 230102 206+22 106:01 667104 237£01 080002  88%04 0.32+003  163+02
Jeongseon 55003 250%03 210*23 097101 733107 245202 066%002  90%03 0351010  181+01
Jindo 507105 250103 172%02 074202 860105 278+03 0771008 92+02 041¥011  196*03
Kimhae 540102 27101 22903 055%00 723104 260101 0741003 107+10 0463005  2.03*01

Kogseong 513402 221101 229*17 137%01 600109 29700 103002 105X09 067010 255+01
Koheung 2 430202 203%01 131%07 150200 567102 216102 0641006  76%1l 016001 030+09

Koseong 620103 29701 276%23 1421015 747105 289%01 0611007  41%04 054%012 26403
Kyeongsan 53701 253101 223213 084%005 670%02 24901 0771002  97+13 0381004 180101
Muan 400102 200101 128+12 0671004 647106 249+01 074+001  84*05 033x001 14100
Naju 1 433103 22%02 150%16 071F008  690X04 242%¥02 174%021 88207 0331010 150%02
Naju 2 45301 23301 154*13 0761006  430%04 252%01 0651001 79105 0311004  140%00
Seochen 423101 213%01 145%09 096007  743*05 303+03 055%025 9007 038:001 20401
Seonsan 507£01 221701 162411 0751005 803t09 259102 061*+003  88t07 033t008  169+02

Uetryeong 437103 190401 118+03 068£001  700*11 237+02 0531009 103+10 0352003 11901
Ulreung 1 517¥01 228%D1 185%03 084005 67705 2501 061*003  75%04 027t006 163x01
Ulreung 2 41301 223301 142+12 0731002 887104 259%01 045%005  75*11 027004 164%01
Wonju 553%05 257x01 199%23 097+013 927104 250101 075+005 104*16 031-001  187=02
Yecheon 537102 250102 206+17 092005 833+01 23600 063£003  84*03 033£007 17502
Yeongcheon 38304 230101 118+20 0671013 62703 266101 000£000  94%08 0301004 133201
Yeong worl 46701 230101 15814 082+005 79705 253+Q1 062003 9619 030x006 16901
Yeongyang 1 510104 233103 182%24 08+000 823f15 256102 0831005 105%04 034¥007 161202
Yeongyang 2 44000 200300 129%00 068%004 840100 283%00 076000  81*00 021£000  155%00

10 days after sowing
"Mean £ SE, n=10.
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16.

Anseong 1, 17. Anseong 2, 18. Yeongyang 1, 19. Yeongyang 2, 20.
30.

35. Jeju

10. Muan,
15. Andong,

29. Jinan,
, 34. Jeju 1

28. Jindo,

33. Habcheon

2, 36. Kimhae, 37. Ueiryeong, 38. Dantos

23. Ulreung 1, 24. Ulreung 2,

)

14. Seonsan,

cultivar’
27. Jecheon,
)

31. Chilgok, 32. Taean

_109_

, 22. Yecheon

13. Seocheon,
26. Jeongseon,

12. Buan,

’

10 necrotic dried.

2. Degree of chilling injury of plants 7 days after cold treatment
Wonju

during 68h at 2T}

Z

Omo symptom, l:about 10% of browning from leaf margin, 5:about
%,

’1: Kyeongsan, 2. Koseong, 3. Koheung 1, 4. Kogseong, 5. Naju 1, 6.

Naju 2, 7. Danyang 2, 8 Danyang 3, 9. Dangjin,

Yeongworl, 21. Yeongcheon

25.
Cheongdo,

50
Bonghwa,

Fig.
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Cul tivar

Fig. 3. Difference in absorption of BCa between cultivars of
bottle gourd seedlings.
Room condition : 25°C, 100 pmol-m °-s ' RH 45%

Cultivar @ 18; Seocheon, 24, Anseong, 32; Yeongcheon,
45; Chilgok

3.5

Seocheon Anseong 2 Yeongcheon Chilgok

Cultivar

Fig. 4. Activity of accumulated “Ca in the bottle gourd seedlings.
Bar=sk, n=3
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Temperature(C)

Fig. 5. Effect of temperature on accumulation of *

leaves of bottle gourd seedlings.

2.5

2.0
=
015
T@ "--‘
g A
S 107 .
O A a i
L

0.5

0.0 !

Temperature(‘C)

Fig. 6. Effect of temperature on absorption of “Ca in
gourd seedlings.
Bar=SE, n=3
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Light Intensity (tmol-m °-s™%)

Fig. 7. Effect of light intensity on “Ca absorption of the bottle

gourd seedlings.
Room temp.: 25°C, RH :@ 45%

25 i

™
(=}

—
6y

*Ca(kBg.g '.DW.)
o

&
3}

00

Light intensity (umolm?s™)

Fig. 8. Effect of light intensity on “Ca absorption in the bottle gourd

seedlings.

cv.: Yeongcheon, Room temp.: 25°C, RH :@ 45%,
Bar=SE, n=3
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30 90

Relative humidity(%)

Fig. 9. Effect of relative humidity on ®Ca absorption of the

bottle gourd seedlings.

Room temp.: 25°C, Light intensity : 100 pmol-m -5’

0.4
0.3
0.3

0.2

0.2

0.1

“5ca(kBqa.g'.DW.)

0.1

0.0

30 90
Relative humidity(%)

Fig. 10. Effect of relative humidity on PCa absorption in the
bottle gourd seedlings.
Bar=sk, n=3
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Allan, A.C. and PH. Rubery. 1991. Calcium deficiency and auxin
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the mineral composition of tomato plants with special reference to
calcium distribution. Plant and Soil 52:427-435.
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Fitter, AH. and RKM. Hay. 1981. Environmental physiology of
plants. Academic Press. N.Y.

Fujifilm. 1996. Bio-imaging Analyzer, Operation Manual. Fujifilm co.
Ltd. Japan.

McKersie, B.D. and Y.Y. Leshem. 1994. Stress and stress coping in
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Fig. 1. Fumigation by SO: gas for inhibition of mould formation

on the surface of dried bottle gourd shavings.

Fig. 2. Effect of storage temperature on color changes of dried
bottle gourd shavings.
Left o 5C, Right : =20C
cv. ¢ "Dangjin’
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Table 1. Palatability test of the noodles and dough flakes.*"

Materials* Gumminess Aroma Color Bitterness Overall
(soft—gummy)  (low—high) (white—green) (weak—strong) (bad—good)
"Wheat dough 1.43 0.33 1.00 0.86 1.14
“(‘;i‘fé’;g 414 450 3.14 257 371
ey 3.43 2,67 2,00 2.43 286
“?ﬂﬁg" 371 367 3.29 114 429
Dangjin 329 250 229 1.00 357

(dried shavings)

“Left—Right : 0—5,
‘Dried shavings - wheat : dried bottle gourd shavings = 2 : 1
*Addition 30% of juice or dried shavings of bottle gourd tissues.

Table 2. Texture of boiled noodles prepared from bottle gourd flesh
tissues(Juice or dried shavings).’

Materials” Hardness Adhesiveness Springiness Cohesineness Gumminess Chewiness

Wheat dough  29.7 248 0.48 061 182 8.85
Koseone. 37.3 ~25.30 065 061 22.9 15.06
( drigogﬁ‘;‘;%l;gw 115 -3381 059 058 6.7 391
Dangiin’ 20,9 ~1872 0.65 061 12.8 8.18
(arig2elin gs) 256 ~33.80 0.64 068 169 10.78

’Means of 3 replication.
YSee Table 1.
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Table 3. Texture characteristics of dry noodles.”

Materials’ Hardness Adhesiveness Springiness Cohesineness Gumminess Chewiness
Wheat dough 293 -17.19 0.69 055 162 11.36
1%‘}3?3551 22.2 -17.03 0.52 0.60 133 6.97
(@rspseong. g 5 -9.90 051 0.39 152 773
Danglin’ 3.1 -14.03 065 059 200 1351
( dﬁ;’é’a;fg}};lgs) 169 -14.98 061 0.50 8.4 5.22
*Means of 3 replication.
YSee Table 1.
Table 4. Comparison of noodles color.”
Dough Dried Boiling
Materials”
L b L b L b
Wheat dough 8839 1875 81.34 16.60 7797 1853
Koseong' 88.20 1899 82.63 17.58 76.83 19.37
( drig"gﬁ‘;‘;%;gg 88.65 17.75 79.78 1891 7401 15.09
'?j‘fl‘félc};‘ 88.26 18.72 81.20 1491 7655 19.51
Dangjin 88.33 1858 82.66 17.28 76.85 16.80

(dried shavings)

*Means of 3 replication.
YSee Table 1.
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