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SUMMARY

In growing cucurbits with grafting, appropriate rootstocks become
different depending on scion crop plant, cultivar, and growing time of
the year. Therefore, it is important to use rootstocks adapting well to
the respective growing conditions.

In forcing culture of non—netting melon, plant growth is relatively
poor due to low temperature during the growing season and quality
also may be deteriorated once wilt syndromes occur at the later
stage of growing. In forcing culture of oriental melon also, plant
growth is delayed during the cold season resulting in reduced yield.
Therefore, it is considered desirable to graft on vigorous pumpkin
rootstocks to alleviate the problems.

In contrast, when growing melons during hot season, pumpkin
rootstocks with stable vigor are considered desirable.

In growing cucumber with spined fruits, production of bloomless
fruits (without white powder on the surface fruits) is desirable to
meet consumer’'s demand and for farmer’s income. Only way to
produce bloomless fruits at present is growing cucumber plants
grafted on pumpkin rootstocks with bloomless function, in other
words, that can cause cucumber scion to bear bloomless fruits.

In this project, therefore, we developed various F; hybrid pumpkins

for rootstocks that meet the demands for different crop purposes.
I. Roostocks for melon for alleviation of wilting syndrome
Initially, six C. maxima lines including 'Yakmo’ and 14 C.

moschata lines including 'Kure2’ were selected for maternal and

paternal parents, respectively. In the tests of the cross combinations



between the parental lines, cross Yakmo x Kure? was selected as the
best combination for a new rootstock variety and named as

"Wipungdangdang’.

II. Rootstock for oriental melon with stable vigor

Five lines of ornamental pumpkin including 'Shumo’ and 'Geumto’
as a selection from 'Delicious’ in C. maxima were selected for
maternal parents. Fourteen lines including C. moschata were selected
for paternal parents for interspecific hybrids or for hybrids between
oriental pumpkins. Using the basic materials, C. maxima *x C.
moschata, C. maxima * C. maxima, C. moschata, * C. moschata
crosses were made and their performance was evaluated for selection
for rootstocks. C. maxima % C. maxima crosses were too weak in
vigor to result in low yield as C. moschata x C. moschata crosses
and increased low quality fruits. C. maxima x C. moschata crosses
performed well in general and several 'Shumo’ combinations were

selected as the best cross group and were named as 'llsacheonri’.

III. Bloomless rootstock for improved cucumber fruit quality

Parental materials for hybrid rootstocks were selected from 9 lines
including 'Bitna’ in C. moschata carrying bloomless-inducing function.
Genetic relationships among the new selections and pumpkin materials
used as rootstocks were studied by molecular markers. Crosses were
made on the basis of the research results and selection experiments
were conducted thereafter. 'Bitna’ x 'KureZ’' cross was selected as
the best combination for bloomless rootstock and named as
"Together’. 'Daenun’ x 'Bitna’ cross was selected as the best

combination for bloomless rootstock and named as 'Kkalnawon'.
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Table 1-1. Cucurbita species rootstocks used in the experiment.

Species Cultivar Cultivar type Origin
Cucurbita Jangto Pure line Jangchun Seed Co.
maxima Kimo Pure line Jangchun Seed Co.
Keumto Pure line Jangchun Seed Co.
Yakmo Pure line Jangchun Seed Co.
Seongto Pure line Jangchun Seed Co.
Ilmo Pure line Jangchun Seed Co.
Cucurbita Jangbu Pure line Jangchun Seed Co.
moschata Yakbu Pure line Jangchun Seed Co.
Kibu Inbred line Jangchun Seed Co.
IIbu Inbred line Jangchun Seed Co.
Jang8 Inbred line Jangchun Seed Co.
Uni356 Inbred line Jangchun Seed Co.
Bitna Inbred line Jangchun Seed Co.
Nunbu Inbred line Jangchun Seed Co.
Kurel Inbred line Jangchun Seed Co.
Kure2 Inbred line Jangchun Seed Co.
Syubu Inbred line Jangchun Seed Co.
Jangsinbu Inbred line Jangchun Seed Co.
Sek55 Inbred line Japan
Sek3 Inbred line Japan

e 5 A
2 A9 54Tl W] 2 Fon,

al
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A T Cucurbita maximad® %3le 6741% F
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A}y, Cucurbita moschata®) <3h= 45 (Jangbu) & H4AISES A=
Hj=o] e Aol ot ‘A8 (Jangl)o]l 82cmZE 71 Ho|Atr}. o]ES

FANREEA 25t dAl A= Aow AdH AT

Table 1-2. Seedling characteristics of Cucurbita for rootstocks of

melon.
Cultivar Germination ~ Hypocotyl Hypocotyl ~ Cotyledon  Cotyledon
rate(%) Length(cm) Diameter(cm) (cm) green”
Jangto 100 7.2 051 4.21x6.19 3
kimo 100 7.3 0.44 4.08%5.96 3
Keumto 100 6.6 0.47 4.49x7.19 3
Yakmo 100 74 0.46 3.93x6.88 3
Seongto 100 77 0.53 4.39x7.18 3
Ilmo 58 47 0.44 3.71x5.01 3
Jangbu 96 6.9 0.33 2.63x4.54 5
Yakbu 62 3.7 0.40 3.25x5.03 7
Kibu 100 4.7 0.32 2.46x4.17 7
IIbu 100 3.9 0.31 2.18%3.89 5
Jang8 98 8.2 0.37 2.72x4.41 5
Uni356 100 4.8 0.34 2.65x4.29 5
Bitna 100 b7 0.42 3.31x4.88 5
Nunbu 100 5.3 0.36 2.19x4.74 5
Kurel 98 5.2 0.39 2.83%x4.45 5
Kure2 96 4.3 0.33 2.56x4.02 5
Syubu 98 3.9 0.35 2.73%4.45 5
Jangsinbu 100 4.6 0.35 2.95x4.13 5
Sekbb 98 6.6 0.37 2.68%4.09 5
Sek3 92 3.7 0.26 3.19x4.21 3

“3. light, 5. medium, 7. dark
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Fig. 1-1. Seedling characteristics of Cucurbita for rootstocks at research
farm in China

Table 1-3. Growth characteristics of Cucurbita for rootstocks of melon.

Cultivar ](D)lfarsrgtrir (I)‘ferrll%gfla Leaf size” patsclkll\efgr of ElecaifSioblil; dgvg
(cm) (cm) leaf blade”
Jangto 1.05 20.5 5 1 2
kimo 1.15 26.5 7 3 2
Keumto 1.28 18.8 7 1 2
Yakmo 1.26 16.6 7 1 2
Seongto 1.21 19.2 7 1 2
IImo 1.35 20.4 7 1 2
Jangbu 1.02 14.6 5 5 1
Yakbu 0.97 12.3 5 5 1
Kibu 0.73 16.2 5 5 1
Ilbu 0.95 13.7 5 7 2
Jang8 0.85 16.5 5 3 2
Uni356 0.88 13.8 5 7 1
Bitna 0.90 14.0 7 7 1
Nunbu 0.68 16.4 5 5 2
Kurel 0.92 15.3 7 5 2
Kure2 0.81 15.8 5 3 1
Syubu 0.92 13.7 5 3 1
Jangsinbu 0.91 125 5 7 1
Sekbb 0.89 14.0 5 7 1
Sek3 1.05 154 5 7 2

’3. small, 5. medium, 7. large
"l.absent or very small 3. small, 5. medium, 7. large, 9. very large
“1. absent, 2. incised
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Table 1-4. Number of melon fruits produced on the plants grafted on

rootstock of melon.

Cultivar Cultivar No. trar}\slgia(r)lfting heallt\}lgf. g{ants I}Tr?l'it%f
Jangto JC70 12 4 0
Yakmo JC76 14 3 0
Seongto JC78 11 4 0
IImo JC80 13 6 0
Jangbu JC71 13 0 0
Yakbu JCr7 14 1 1
IIbu JC81 14 1 1
Jang8 NO8 16 0 0
Uni356 Uni-0-1-1-1 14 0 0
Uni356 Uni-0-1-1-7 14 0 0
Bitna BIT-1-1-2 14 0 1
Bitna BIT-1-4-1 14 0 0
Nunbu NUN-1-1 13 0 0
Nunbu NUN-1-8 12 0 0
Nunbu NUN-3-2 15 1 0
Nunbu NUN-3-5 14 0 0
Kurel GE0311-1-1 13 1 0
Kurel GE0311-1-3 15 1 3
Kurel GEO0311-4-1 14 1 3
Kurel GEO0311-4-5 14 3 2
Kure2 GE0305-1-2 13 1 2
Kure2 GE0305-1-6 14 0 0
Kure2 GE0305-4-3 14 0 1
Kure2 GE0305-4-5 13 0 2
Syubu JC87 12 1 3
Jangsinbu JC&5 14 0 0
BNZbu JC83 14 1 0
Sekbd SE-0-0-1-1-1 13 0 0
Sekbb SE-0-0-1-1-3 14 0 0
Sek3 Sek-0-0-3-3-1 14 0 2
Jangchuntojwa F; 14 11 4
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Fig. 1-2. Net house, outside(left) and inside view(right), at research

farm in Thailand.
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Table 1-5. Crosses between two distinct groups of selections for

development of F; hybrids for rootstocks of melon.

Cross combination Strain cross pro digteign( o)
Jangto x Ilbu JC70 x JC81 29.0
Jangto x Jang® JC70 x NO8 60.5
Jangto x Sekbb JC70 x SE-0-0-1-1-1-1 -
Jangto x Bitna JC70 x BIT-1-4-1-1 36.0
Jangto x Nunbu JC70 x NUN-1-8-9 26.0
Jangto x Kurel JC70 x GEO0311-1-1 60.5
Jangto x Kure2 JC70 x GE0305-1-6-8 385
Yakmo x Jangbu JC76 x JC71 31.0
Yakmo x Ilbu JC76 x JC81 56.0
Yakmo x Jang8 JC76 x NO8 235
Yakmo x Sekb5b JC76 x SE-0-0-1-1-1-1 112.5
Yakmo x Bitna JC76 x BIT-1-4-1-1 29.0
Yakmo x Nunbu JC76 x NUN-1-8-9 14.0
Yakmo x Kurel JC76 x GE0311-1-1 28.0
Yakmo x Kure2 JC76 x GE0305-1-6-8 24.5
Seongto x Jangbu JC78 x JC71 35.0
Seongto x Ilbu JC78 x JC81 32.0
Seongto x Jang® JC78 x NO8 485
Seongto x Sekbd JC78 x SE-0-0-1-1-1-1 59.5
Seongto x Bitna JC78 x BIT-1-4-1-1 50.0
Seongto x Nunbu JC78 x NUN-1-8-9 11.0
Seongto x Kurel JC78 x GE0311-1-1 41.0
Seongto x Kure2 JC78 x GE0305-1-6-8 195
2370 =%
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Table 1-6. Seedling characteristics of Cucurbita cross combinations

for rootstocks of melon.

Hypocotyl

Cross combination Length  Diameter . L, céf;z)l.eggn §'?il§§

(cm) (mm) Uniformity cracking
Jangto x Ilbu 85 4.2 3 0
Jangto x Jang8 8.0 45 5 0 ©)
Jangto x Bitna 8.2 4.1 3 1
Jangto x Nunbu 8.3 4.3 3 0
Jangto x Kurel 8.1 44 3 3
Jangto x Kure2 84 42 3 0
Yakmo x Ilbu 7.2 4.7 5 2 ©
Yakmo x Jangbu 8.1 4.3 3 0
Yakmo x Jang8 8.0 4.4 3 1
Yakmo x Sekbb 8.0 4.8 7 1 ©
Yakmo x Bitna 77 45 5 0 ©
Yakmo x Nunbu 7.6 4.4 5 1 ©
Yakmo x Kurel 75 4.4 7 0 ©
Yakmo x Kure2 8.0 4.0 5 0 O
Seongto x Jangbu 8.2 4.2 3 0
Seongto x Ilbu 7.9 4.4 3 0
Seongto x Jang& 8.0 4.3 7 0 @)
Seongto x Sek55 7.7 4.7 7 0 @)
Seongto x Bitna 8.0 46 5 0 O
Seongto x Kurel 8.3 4.3 3 0
Seongto x Kure2 55 4.3 5 0 @)
Jangchuntojwa 6.0 46 5 0
Escort 6.0 4.7 7 0
“1. very poor 3. poor b. acceptable 7. good 9. excellent
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Fig. 1-4. Root-knots form on the roots of ‘Seongto’ x ‘Sek55 (upper)
and ‘Yakmo' x ‘Kure2'(lower).
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Table 1-7. Growth of melon plants grafted on rootstocks of melon.

Plant length(cm)

Cross combination

30days 40days 50days
Jangto x Jang® 28.7 875 155.4
Yakmo x Ilbu 32.2 95.4 173.8
Yakmo x Sekbb 33.3 97.7 176.3
Yakmo x Bitna 31.9 89.9 170.4
Yakmo x Nunbu 34.1 98.2 173.8
Yakmo x Kurel 31.8 92.6 165.0
Yakmo x Kure2 41.1 108.5 182.9
Seongto X Jang® 335 99.1 175.0
Seongto x Sekbb 33.1 96.0 173.8
Seongto X Bitna 29.8 90.3 163.8
Seongto x Kure2 32.3 95.0 169.2
Jangchuntojwa 29.9 89.2 163.8
Escort 33.8 95.9 168.3
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Table 1-8 Number and weight of melon fruits produced on the

plants grafted on rootstock of melon.

Cross combination 1;11:'11?; TO(Efa l(fgnetlg n M?)%n(fgu:fgf n ?leg
Jangto x Jang8 44 32,220 732

Yakmo x Ilbu 35 27,950 799

Yakmo x Sekb5 51 36,030 706

Yakmo x Bitna 54 36,830 682 O
Yakmo x Nunbu 58 39,570 682 @)
Yakmo x Kurel 45 31,390 693

Yakmo x Kure2 57 39,140 687 O
Seongto x Jang8 50 37,380 748

Seongto x Sekbb 55 38,990 709 O
Seongto x Bitna 49 33,030 674 O
Seongto x Kure2 54 37,420 693 ©
Jangchuntojwa 51 38,100 747

Escort 49 37,010 755

Fig. 1-8. Growth of melon plants grafted on the rootstocks in the
field.
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golg, E719 AFA, -

A5, QE x ‘T2 I 2e Adkst

Table 1-9.

% 58 nese] O x FHTY HE x
]

ratio of melon rootstocks.

Germination rate, seedling characteristics and survival

Roo.tstock gﬁgg; HYDOCQDtiSZme COtyledOH' 81,11;\1/}(\)7211
cultivar rate Length —ter Length  Width (%)
(%) (mm) (mm) (mm) (mm)

Yakmo x Bitna 43 54.8 3.2 44.3 25.1 69.6
Yakmo x Kure2 58 41.3 3.6 44.6 276 82.2
Seongto x Sek55 50 50.5 3.6 43.7 279 77.9
Seongto x Bitna 32 45.1 3.6 46.3 284 83.0
Seongto x Kure2 96 54.6 3.5 44.8 25.0 83.3
Jangchuntojwa 89 72.3 3.2 48.9 30.4 95.5
Escort 98 55.7 3.3 54.2 30.2 91.7
Table 1-10. Growth of melon seedlings grafted on rootstocks.

Fresh .
e
Yakmo x Bitna 155 17.8 21.1 2.8 15 0.4 34.3
Yakmo x Kure2 29.0 22.4 194 3.7 1.8 0.7 375
Seongto x Sekbb 21.2 174 13.8 2.0 1.3 0.2 36.6
Seongto x Bitna 20.3 22.2 20.1 2.3 2.2 0.4 36.3
Seongto x Kure2 26.7 20.0 154 3.1 1.8 05 374
Jangchuntojwa 26.0 18.0 16.5 2.2 1.6 0.3 35.5
Escort 19.6 172 172 19 1.6 0.3 30.2
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Fig. 1-9. Growth of melon seedling grafted on the rootstocks.

Table 1-11. Growth of melon plants grafted on rootstocks 30 days

after transplanting to greenhouse.

Rootstock hoght N0 of o ofleat ' leat . SPAD
cultivar (em) ~ nodes (cm) (cm) (cm)

Yakmo x Bitna 56.4 14.1 9.8 79 8.8 46.8
Yakmo x Kure2 60.0 15.2 9.3 8.0 9.1 46.6
Seongto x Sekbdd 58.2 14.0 115 9.3 10.2 46.3
Seongto x Bitna 56.3 15.2 85 7.9 9.2 45.2
Seongto x Kure2 52.2 14.1 8.8 7.8 8.3 47.0
Jangchuntojwa 497 14.1 7.9 7.3 8.4 45.8
Escort 56.6 15.2 75 6.8 7.9 44.7
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Table 1-12. Number and yield of melon fruits harvested from plants

grafted on rootstocks.

Total Marketable fruit

Rootstock Malformed
cultivar No. of  Yield No. of  Yield f(ﬁ)}l)t

fruits  (kg/10a) fruits (kg/10a) °
YakmoxBitna 46 2,682 41 2,525 6.2
YakmoxKure2 50 2,650 44 2,474 3.8
SeongtoxSekbb 47 2,669 46 2,642 2.6
SeongtoxBitna 48 2,367 46 2,300 2.9
SeongtoxKure2 53 2,874 50 2,790 54
Jangchuntojwa 40 2,406 38 2,338 5.6
Escort 48 2,555 45 2,443 6.1

Table 1-13. Characteristics and soluble solids of melon fruits

harvested from plants grafted on rootstocks.

ROO.tStOCk WFeriléiﬁt lgrllﬁlglgl digrrnuc}ger thli:crlfr?SSS Ss(z)lllilgie
cultivar (g) (mm) (mm) (mm) (°Brix)
Yakmo x Bitna 758 137 104 2176 119
Yakmo x Kure2 786 139 105 2715 12.1
Seongto x SekbH 754 135 104 28.1 125
Seongto x Bitna 732 134 103 21.7 125
Seongto x Kure2 780 138 105 275 11.6
Jangchuntojwa 870 142 111 295 12.2
Escort 770 134 106 28.3 115

_39_



(71 A=A 72 A

22 ME i 23 AL APl A Addd 3 23 dnES T
45 (Mubyeongjangsw & ‘T-gto]opdl &' HEAujate] Az 4%
a APe Fgstgth WE 20119 1249 279 HEEu gEEe
HEate] 2012 2€ 10¥el @53 FexgdEate2od JERE 25
ZM gy 3urE o s AAsle] 59 2203 59

e ol JEIo] w3 Ao 54
of HEAEN 24, 4F T FH AFS 24

del 2%, A 5 AF5S A

22 W2 OiE 23 A AlgedA AddE 3 23 duEToR
GG E Cohatolopdl el HEAujste] Muxd deHlal AlES
Sttt 28 20119 12€9 270 HEstn dEEE =l
o 953y FHaEdE T2 HEEE 1074 ¢

1 3te] Al rtEe] a4 E

o Zypi= gk 7HAMEEH Y &vk Avigel ok sjskA el 3
4 298Y 29712 F9 6709 ol Z3A[PCPA 75ppm(EFFEE
208 )+ (A ¥ el E 50ppm)]E sk AHAFAoH A= dHA] %
t}.

5
o
3‘:
:1:1
ok

=)
&Y

_40_



°] 99% o©]

1
H

0.

2 ap =

hid

o

R

(Table 1-14)

ol

ol

21719 FBA=(Table 1-15, Fig. 1-10)

ol

A} %(Table 1-16)

&
4 %

g

A

o, ‘AE x ‘F-4

-
T

],

of EFFTHY =%

Tox FREI27F 15.4°Brix 2

TN 7P FARA, A

A

Tox SRl A 11.4% = 7P =9ka,
ol

MNE x ‘FH27 48%FE 7HE wEokth
- 4‘] -

R

1

@
¥

P

=]
=

4

A
hug

[e)

(Table 1-18)2 WxF+FF

=
K3

Tt 3}

B ox ARl ZHE 7 sl

% (Table 1-17)

o

]

3

Y

x 4|55



Table 1-14. Germination rate, seedling characteristics and survival ratio

of melon rootstocks.

Germina Hypocotyl Cotyledon .
Rootstock —tion o Sl;rxgval
cultivar rate Length ,ligl}e Length  Width (a%())

(%) (mm) (mm) (mm)
(mm)

Yakmo x Kure2 100 67.0 3.6 51.0 30.6 98.1
Seongto x Sekbb 99.0 66.5 34 51.2 33.1 99.4
Seongto x Kure?2 99.5 72.2 4.0 56.1 32.4 99.4
Mubyeongjangsu 99.5 57.8 3.4 54.5 32.7 98.4

Table 1-15. Growth of melon seedlings grafted on rootstocks.

Plant

Fresh weight(g)

Dry weight(g)

RooFstock height No. of

cultivar (em) 186 oot Root Shoot Root
Yakmo x Kure2 114.8 111 14.7 5.3 1.1 0.6
Seongto x Sekbd 96.0 124 149 3.7 1.3 0.5
Seongto x KureZ 114.2 12.6 17.0 3.7 1.3 0.5
Mubyeongjangsu 86.6 104 13.1 41 1.0 05
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YakmoxKure2 [l SeongtoxSek55 |l SeongtoxKure2 [l Mubyeongjangsu

Fig. 1-10. Growth of melon seedling grafted on the rootstocks.

Table 1-16. Growth of melon plants grafted on rootstocks 30 days

after transplanting to greenhouse.

Rootstock Plant N ¢ Length Length  Width Diar;lfeter
. height 0. Ol of node of leaf of leaf

cultivar (cm) nodes (cm) (cm) (cm) hylzoa))tyl
mm

Yakmo x Kure2 93.7 19.2 13.7 116 14.6 85

Seongto x Sekbb  81.1 179 135 109 13.2 8.0

Seongto x Kure2  92.7 18.7 145 11.7 14.0 7.9

Mubyeongjangsu 83.2 18.3 10.9 10.7 13.1 7.5
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Table 1-17. Number and yield of melon fruits harvested from plants

grafted on rootstocks.

Total Marketable fruit
Rootstock Mallfomgled
cultivar No. of  Yield No. of  Yield (50)
fruits  (kg/10a) fruits  (kg/10a)
Yakmo x Kure2 133 5,046 108 4,458 114
Seongto x Sekb5 129 4541 111 4,052 94
Seongto x Kure2 150 5,351 132 4,924 4.8
Mubyeongjangsu 101 4,243 &5 3,644 6.3

Table 1-18. Characteristics and soluble solids of melon fruits

harvested from plants grafted on rootstocks.

ROO.tStOCk vferllgﬁt lgrllﬁlglﬁl digrlglc};[er Ss(z)lllil(?ée
cultivar (g) (mm) (mm) (°Brix)
Yakmo x Kure2 968 153 110 154
Seongto x Sekbb5 863 151 105 13.4
Seongto x Kure2 964 156 108 14.3
Mubyeongjangsu 986 151 113 14.6
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Table 1-19. Number and yield of melon fruits harvested from plants

grafted on rootstocks.

. Unmarketable

Marketable fruit fruit Total

Rootstock ] . ) SSCY
. Fruit Fruit Fruit e

cultivar I\(I)(E weig—  Mw” 1\(1)? weig  M.W. N(;)f. weig-  Mw. (Brix)

fruits (}g) (2 fruits Eg @ s &t) (@)
Yakmo x

69 43100 625 2 500 250 71 43600 614 138
Kure2
Seonglo X oo 49000 676 6 2300 383 64 41500 648 138
Sek55
Seonglo X oo asen) 645 16 7750 434 71 43250 609 142
Kure2
Mubyeong oo 99500 685 8 3200 400 66 42700 647 135
-jangsu

"M.W. : Mean weight of fruit

YSSC : Soluble solids concentration
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Fig. 1-11. Growth of melon plants grafted on the rootstocks in the
field. Gwak. G. H.(left). Si. O. T.(right)
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Fig. 1-12. Growth of melon plants grafted on the rootstocks in the
field.
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Table 2-1. Cucurbita species rootstocks used in the experiment.

Species Cultivar Cultivar type Origin
Cucurbita Syumo Inbred line Jangchun Seed Co.
maxima Jangsinmo Pure line Jangchun Seed Co.
BNilmo Inbred line Jangchun Seed Co.
B5 Inbred line Jangchun Seed Co.
B6 Inbred line Jangchun Seed Co.
Keumto Pure line Jangchun Seed Co.
Cucurbita Syubu Inbred line Jangchun Seed Co.
moschata Jangsinbu Inbred line Jangchun Seed Co.
Uni356 Inbred line Jangchun Seed Co.
Jang8 Inbred line Jangchun Seed Co.
Jangbu Pure line Jangchun Seed Co.
Yakbu Pure line Jangchun Seed Co.
Kibu Inbred line Jangchun Seed Co.
Nunbu Inbred line Jangchun Seed Co.
Kurel Inbred line Jangchun Seed Co.
Kure2 Inbred line Jangchun Seed Co.
IIbu Inbred line Jangchun Seed Co.
Sekbb Inbred line Japan
Sek3 Inbred line Japan
Sek4 Inbred line Japan
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Table 2-2. Seedling characteristics of Cucurbita for rootstocks of

oriental melon.

Germina  Hypocotyl — Hypocotyl

Cultivar 71%(%2 Length Diameter Cot(sgile)d on C?ﬁggg n
(%) (cm) (cm)
Syumo 98 35 0.36 3.01x4.19 5
Jangsinmo 100 3.4 0.31 3.22x4.26 5
BNilmo 100 3.8 0.35 3.02x4.74 5
B5 100 4.7 0.38 3.19x4.52 5
B6 100 59 0.41 2.86x4.74 5
Keumto 100 6.6 0.47 4.49%7.19 3
Syubu 98 39 0.35 2.713x4.45 5
Jangsinbu 100 4.6 0.35 2.95%x4.13 5
Uni356 100 4.8 0.34 2.65%4.29 5
Sekbb 98 6.6 0.37 2.68%4.09 5
Jang8 98 8.2 0.37 2.712x4.41 5
Jangbu 96 6.9 0.33 2.63x4.54 5
Yakbu 62 3.7 0.40 3.25x5.03 7
Kibu 100 4.7 0.32 2.46x4.17 7
Nunbu 100 5.3 0.36 2.19x4.74 5
Kurel 98 5.2 0.39 2.83%x4.45 5
Kure2 96 4.3 0.33 2.56x4.02 5
Ibu 100 39 0.31 2.18%3.89 5
Sek3 92 3.7 0.26 3.19x4.21 3
Sek4 98 6.7 0.35 2.96x4.85 3

“3. light, 5. medium, 7. dark
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Table 2-3. Growth -characteristics of Cucurbita for rootstocks of

oriental melon.

Diameter Length Silver Incisions

Cultivar of stem of node  Leaf size” patches of of Leaf

(cm) (cm) leaf blade”  blade”
Syumo 0.97 154 3 1 2
Jangsinmo 1.08 20.5 3 1 2
BNilmo 1.03 15.8 3 1 2
B5 0.99 15.6 5 1 1
B6 0.87 145 5 1 2
Keumto 1.28 18.8 7 1 2
Syubu 0.92 13.7 5 3 1
Jangsinbu 0.91 125 5 7 1
Uni356 0.88 13.8 5 7 1
Sekbd 0.89 14.0 5 7 1
Jang8 0.85 16.5 5 3 2
Jangbu 1.02 14.6 5 5 1
Yakbu 0.97 12.3 5 5 1
Kibu 0.73 16.2 5 5 1
Nunbu 0.68 16.4 5 5 2
Kurel 0.92 15.3 7 5 2
Kure2 0.81 15.8 5 3 1
Ilbu 0.95 13.7 5 7 2
Sek3 1.05 154 5 7 2
Sek4 0.85 145 5 7 2

“3. small, 5. medium, 7. large
Yl.absent or very small 3. small, 5. medium, 7. large, 9. very large

“1. absent, 2. incised
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Table 2-4. Survival ratio of oriental melon seedlings grafted on

oriental melon rootstocks.

No. of No. of

Cultivar Cultivar No. grafting healthy d egiobgfrlt S
plants plants
Jangto JC70 34 26 8
Keumto JC74 32 21 11
Yakmo JC76 33 24
Seongto JCT78 37 35
IImo JC&0 32 14 18
Jangchuntojwa - 34 33 1
Syumo JC86-1 34 27
Syumo JC86-2 32 28
Jangsinmo JC84-0 33 20 13
BNilmo JC82-0 32 24 8
Ggothobak - 63 50 13
Startojwa - 32 17 15
Jang8 NO8 34 25 9
Syubu JC87 34 28 6
Jangsinbu JC85 34 34 0
Uni356 Uni-0-1-1-1 18 18 0
Uni356 Uni-0-1-1-7 36 33 3
Sekbb SE-0-0-1-1-1 32 25 7
Sekbb SE-0-0-1-1-3 20 17 3
Bitna BIT-1-1-2 35 30 5
Bitna BIT-1-4-1 37 34 3
Nunbu NUN-1-1 34 30 4
Nunbu NUN-1-8 32 30 2
Kurel GE0311-1-1 36 33 3
Kurel GE0311-1-3 34 33 1
Kure2 GE0305-1-2 33 33 0
Kure2 GE0305-1-6 34 34 0
Kure2 GE0305-4-3 35 34 1
BN2bu JC83 38 37 1
Sek3 Sek-0-0-3-3-1 21 20 1
Sek4 Sek-0-0-4-1-1 32 26 6
B5 B5-0-0 24 18 6
B6 B6-0-0 32 29 3
Jangbu JC71 32 31 1
Yakbu Jjcr7 34 33 1
IIbu JC81 32 24 8
Daegacheon - 19 19 0
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Table 2-5. Growth of oriental melon plants grafted on rootstocks after

transplanting to greenhouse.

Cultivar Cultivar No. }Eeliagrgt No. of No. of tlgl?t.iaﬁg
(cm) nodes leaves vines
Jangto JC70 133.0 19.0 19.3 5.0
Keumto JC74 112.0 17.3 15.3 4.3
Yakmo JC76 108.7 18.0 18.0 3.7
Seongto JC78 119.3 17.7 17.7 2.0
IImo JC80 105.7 17.0 15.0 2.7
Jangchuntojwa - 115.3 18.7 19.0 4.7
Syumo JC86-1 80.3 15.3 13.0 0.3
Syumo JC86-2 45.7 77 7.7 0.3
Jangsinmo JC84-0 67.7 12.0 11.3 0.3
BNilmo JC82-0 65.7 12.7 9.3 1.0
Ggothobak - 120.0 18.0 20.0 4.7
Startojwa - 81.3 16.3 15.7 1.3
Jang8 NO8 133.7 19.0 16.7 2.0
Syubu JC87 91.0 173 14.0 2.0
Jangsinbu JC85 116.7 187 16.7 2.3
Uni356 Uni-0-1-1-1 113.3 17.7 16.0 2.3
Uni356 Uni-0-1-1-7 133.3 177 15.3 2.7
Sek55 SE-0-0-1-1-1 101.7 15.3 15.0 2.7
Sekb5 SE-0-0-1-1-3 91.0 19.0 18.0 3.3
Bitna BIT-1-1-2 131.0 19.3 19.0 3.3
Bitna BIT-1-4-1 112.3 17.7 16.3 2.3
Nunbu NUN-1-1 98.3 16.7 14.3 2.7
Nunbu NUN-1-8 9.7 17.0 15.0 2.7
Kurel GE0311-1-1 117.7 18.3 17.0 1.7
Kurel GEO0311-1-3 143.7 21.3 25.3 5.0
Kure2 GE0305-1-2 119.3 19.0 16.7 3.3
Kure2 GE0305-1-6 136.0 19.0 18.7 3.0
Kure2 GE0305-4-3 133.0 20.3 20.0 5.3
BN2bu JC83 69.0 14.3 12.0 2.7
Sek3 Sek-0-0-3-3-1 96.7 16.0 13.7 2.7
Sek4 Sek-0-0-4-1-1 127.0 177 20.7 4.3
B5 B5-0-0 114.0 18.0 16.3 4.7
B6 B6-0-0 109.3 18.3 17.7 3.7
Jangbu Jc71 104.3 16.3 16.0 4.0
Yakbu jcrr 101.3 16.7 15.7 4.0
Tibu JC81 111.3 183 16.0 2.7
Daegacheon - 91.7 15.3 15.0 2.7
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Table 2-6. Survival ratio of oriental melon plant grafted on rootstocks

and root-knots form on the roots of rootstocks.

No. of No. of No. of No. of
Cultivar Cultivar No.  transplan h alt%ly eag root
-ting plants plants -knots

Jangto JC70 12 2 10 85
Keumto JC74 12 0 12 121
Yakmo JC76 12 2 10 89
Seongto JC78 12 6 6 107
IImo JC80 12 6 78
Jangchuntojwa - 12 11 1 88
Syumo JC86-1 12 1 11 108
Syumo JC86-2 12 0 12 91
Jangsinmo JC84-0 12 3 9 86
BNilmo JC82-0 12 1 11 112
Ggothobak - 12 1 11 98
Startojwa - 12 10 2 98
Jang8 NO8 12 8 132
Syubu JC87 12 2 10 120
Jangsinbu JC85 12 3 9 110
Uni356 Uni-0-1-1-1 12 2 10 9%
Uni356 Uni-0-1-1-7 12 3 9 38
Sek55 SE-0-0-1-1-1 12 3 107
Sek55 SE-0-0-1-1-3 12 11 1 32
Bitna BIT-1-1-2 12 8 4 110
Bitna BIT-1-4-1 12 11 98
Nunbu NUN-1-1 12 10 2 90
Nunbu NUN-1-8 12 6 6 105
Kurel GEO311-1-1 12 11 1 132
Kurel GEO311-1-3 12 6 6 90
Kure2 GE0305-1-2 12 8 110
Kure2 GE0305-1-6 12 10 2 95
Kure2 GE0305-4-3 12 4 87
BN2bu JC83 12 9 96
Sek3 Sek-0-0-3-3-1 12 4 90
Sek4 Sek-0-0-4-1-1 12 10 2 78
B5 B5-0-0 12 2 10 33
B6 B6-0-0 12 10 2 140
Jangbu Jcn 12 5 7 89
Yakbu jCcr7 12 7 5 130
Iibu Jjcal 12 6 6 120
Daegacheon - 12 3 9 110
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Table 2-7. Number and weight of oriental melon fruits produced on

the plants grafted on rootstock of oriental melon.

Total Marketable fruit

Cultivar Cultivar No.  No of  Weight No. of  Weight of
fruits fruit(g) fruits fruit(g)

Jangto JC70 57 13,580 40 11,360
Keumto JC74 48 8,360 27 5,920
Yakmo JC76 36 6,200 24 5,400
Seongto JC78 48 8,180 36 7,300
IImo JC80 42 6,540 29 5,400
Jangchuntojwa - 27 8,300 18 6,260
Syumo JC86-1 27 5,140 17 3,920
Syumo JC86-2 15 3,620 2 840
Jangsinmo JC84-0 21 4520 10 3,340
BNilmo JC&2-0 18 2,940 10 2,160
Ggothobak - 55 12,320 41 10,280
Startojwa - 26 7,560 17 5,280
Jang8 NO8 16 3,380 8 2,300
Syubu JCc87 1 160 0 0
Jangsinbu JC85 14 1,800 2 440
Uni356 Uni-0-1-1-1 4 480 0 0
Uni356 Uni-0-1-1-7 15 3,200 4 1,180
Sekd5 SE-0-0-1-1-1 19 4,080 2 720
Sek55 SE-0-0-1-1-3 16 3,860 3 1,260
Bitna BIT-1-1-2 16 2,380 2 700
Bitna BIT-1-4-1 3 830 1 400
Nunbu NUN-1-1 10 3,340 8 2,900
Nunbu NUN-1-8 15 5,040 8 3,440
Kurel GE0311-1-1 27 9,480 13 5,940
Kurel GE0311-1-3 16 5,120 4 1,660
Kure2 GE0305-1-2 5 1,420 2 900
Kure2 GE0305-1-6 5 1,180 3 920
Kure2 GE0305-4-3 14 3,300 4 1,400
BN2bu JC83 10 1,580 4 1,000
Sek3 Sek-0-0-3-3-1 13 3,360 5 1,980
Sek4 Sek-0-0-4-1-1 10 2,000 2 660
B5 B5-0-0 6 1,580 3 960
B6 B6-0-0 5 1,660 5 1,660
Jangbu Jc71 25 4,800 18 4,240
Yakbu Jjcr 24 5,140 14 4,000
IIbu Jca81 40 8,940 21 5,500
Daegacheon - 23 4720 11 2,900
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Table 2-8. Characteristics and soluble solids of oriental melon fruits

harvested from plants grafted on rootstocks.

Fruit Fruit Fruit Soluble
Cultivar Cultivar No. weight length diameter solids
(g) (mm) (mm) (°Brix)

Jangto JC70 343.0 108.1 81.0 15.7
Keumto JC74 238.3 95.0 69.2 145
Yakmo JC76 289.7 975 76.8 15.9
Seongto JC78 242.7 90.9 72.2 16.1
Ilmo JC0 246.0 91.1 72.1 14.3
Jangchuntojwa - 355.3 103.0 82.0 15.2
Syumo JC86-1 236.7 94.3 70.4 11.0
Syumo JC86-2 426.0 117.3 83.3 9.1
Jangsinmo JC84-0 316.8 101.8 78.2 11.3
BNilmo JC82-0 217.7 87.4 71.1 12.8
Ggothobak - 332.0 102.6 81.7 13.2
Startojwa - 306.4 1045 76.9 13.9
Jang8 NO8 2876 101.7 76.4 12.6
Syubu JC87 - - - -
Jangsinbu JC& 2155 94.6 70.0 129
Uni356 Uni-0-1-1-1 - - - -
Uni356 Uni-0-1-1-7 318.0 111.2 74.4 10.2
Sekbb SE-0-0-1-1-1 355.5 116.7 81.3 114
Sekbb SE-0-0-1-1-3 422.7 1184 84.2 125
Bitna BIT-1-1-2 356.5 109.9 82.6 12.7
Bitna BIT-1-4-1 403.0 114.6 86.6 15.0
Nunbu NUN-1-1 409.8 1175 829 14.3
Nunbu NUN-1-8 443.2 121.0 8.9 14.3
Kurel GEO311-1-1 424.3 113.8 84.9 12.7
Kurel GEO0311-1-3 330.6 119.3 8.2 11.9
Kure2 GEO0305-1-2 450.5 121.8 86.3 13.9
Kure2 GE0305-1-6 299.0 106.4 80.5 13.9
Kure2 GE0305-4-3 344.8 111.1 80.8 139
BN2bu JC83 260.5 9.4 74.4 115
Sek3 Sek-0-0-3-3-1 400.0 121.2 8.9 14.4
Sek4 Sek-0-0-4-1-1 3285 106.4 78.6 13.3
B5 B5-0-0 321.3 102.4 79.7 14.9
B6 B6-0-0 331.4 105.7 80.0 11.0
Jangbu JC71 285.7 97.2 74.4 155
Yakbu JC17 265.3 95.0 71.0 14.8
Tlbu JC81 266.3 94.8 739 13.9
Daegacheon - 259.0 96.6 72.4 11.2
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Table 2-9. Crosses between Cucurbita moschata two group of

selections for development of F; hybrids for rootstocks of oriental

melon.

Cross combination Strain cross l\pl)?éé)gctsi%%d
Jang8 x Jangbu NO8 x JC71 570
Jang8 x BN2Zbu NO8 x JC83 670
Jang8 x Uni3b6 NO8 x Uni—0-1-1-1 730
Jang8 x Sekbb NO8 x SE-0-0-1-1-1 1,230
Jang8 x Nunbu NO8 x NUN-1-1 410
Jang8 x Kurel NO8 x GEO0311-1-1 370
Jang8 x Kure?2 NO8 x GE0305-1-2 590
Jang8 x Kure2 NO8 x GE0305-1-6 330
Jang8 x Kure2 NO8 x GE0305-4-3 280
Jang8 x B6 NO8 x B6-0-0 180




Table 2-10. Crosses between Cucurbita maxima and C. moschata of

selections for development of F; hybrids for rootstocks of oriental

melon.

Cross combination Strain cross Seed production(g)
Syumo x Jangbu JC86 x JCT71 31.0
Syumo x Ilbu JC86 x JC81 37.0
Syumo x Jang8 JC86 x NO8 12.0
Syumo X Sekb5b JC86 x SE-0-0-1-1-1-1 55
Syumo * Bitna JC86 x BIT-1-4-1-1 23.5
Syumo x Nunbu JC86 x NUN-1-8-9 -

Syumo x Kurel JC86 x GEO311-1-1 11.0
Syumo x Kure?2 JC86 x GE0305-1-6-8 8.0
Jangsinmo x Jangbu JC84 x JC71 24.0
Jangsinmo x Ilbu JC84 x JCR&1 165
Jangsinmo x Jang8 JC84 x NO8 21.0
Jangsinmo x Sek55 JC84 x SE-0-0-1-1-1-1 175
Jangsinmo x Bitna JC84 x BIT-1-4-1-1 14.0
Jangsinmo x Nunbu JC84 x NUN-1-8-9 125
Jangsinmo x Kurel JC84 x GE0311-1-1 6.5
Jangsinmo x Kure2 JC84 x GE0305-1-6-8 3.0

Table 2-11. Crosses between Cucurbita maxima two group of

selections for development of

melon.

Fy; hybrids for rootstocks of oriental

Cross combination Strain cross Seed production(g)
Syumo x Jangto JC86 x JC70 175
Syumo x Yakmo JC86 x JC71 485
Syumo x Seongto JC86 x JC78 12.0
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et 2ol C. maxima x C. maxima Z3¥E°] dLdAFANA s
Kel

C. maxima * C. moschata Z35< wl=%o] &L Holda, C
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C. moschata 671 %%, C. moschata x C. moschata 5/ %3 5 % 16

N 2%e A2ekith(Table 2-12).

Fig. 2-1. Seedling characteristics of Cucurbita cross combinations for

rootstocks of oriental melon.

_63_



Table 2-12. Seedling characteristics of Cucurbita cross combinations

for rootstocks of oriental melon.

Cross HypOC(l))t.yl - No. of .
combination Length Unifog 1arrrle te Uni'fog CCO;L;/clﬁ?I;)g Selection
(cm) —~mity (am) -mity

Keumto x Syumo 7.0 5 4.2 5 2 O
Keumto x Jangsinmo 6.0 5 4.0 5 0 O
Syumo x Jangto 5.3 5 3.2 5 1 O
Syumo * Yakmo 55 5 3.2 5 1 O
Syumo x Seongto 5.7 7 32 7 - O
Syumo * Jangbu 4.8 5 3.3 5 - O
Syumo x Ilbu 3.8 7 45 7 - @)
Syumo x Jang8 52 3 3.1 3 2

Syumo x Bitna 38 7 35 7 - O
Syumo x Kurel 3.8 5 3.0 5 -

Syumo x Kure2 4.3 7 4.1 7 - O
Jangsinmo x Jangbu 5.1 5 4.0 5 -

Jangsinmo x Ilbu 5.2 7 4.0 7 - O
Jangsinmo x Jang8 5.0 5 35 5 -

Jangsinmo x Sek55 3.8 5 35 5 1

Jangsinmo x Bitna 3.7 5 3.3 5 -

Jangsinmo x Nunbu 4.3 5 3.4 5 - O
Jang8 x Jangbu 7.8 5 4.0 5 - O
Jang® x BN2bu 79 3 39 3 -

Jang8 x Sek55 8.1 3 3.7 3 -

Jang8 x Nunbu 8.2 3 39 3 -

Jang8 x Kurel 76 7 4.1 7 - O
Jang8 x Kure2 8.0 3 4.0 3 -

Jang8 x Kure2 8.3 3 3.8 3 -

Jang8 x Kure2 78 5 4.0 5 - @)
Jang8 x BN 79 3 35 3 -

Uni x Jangbu 8.3 3 3.8 3 -

Uni x Nunbu 85 3 39 3 -

Uni x Kurel 75 5 47 5 -

Uni x Kurel 8.0 3 4.0 3 -

Uni x Kurel 85 3 3.9 3 -

“1. very poor 3. poor b. acceptable 7. good 9. excellent
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Table 2-12. continue

Hypocotyl
CrOSS- . - = giame - cg&eg{;n Selection
combination Length Ungfog “ter Um.fog Cracking
(cm) —mity (mm) —mity’
Sekb5 x Ilbu 8.3 3 3.8 3 -
Sekb5 x Kurel 8.0 3 3.7 3 -
Sekb5 x Kurel 82 3 3.6 3 -
Sekb5 x Kure2 84 3 39 3 -
Sek55 x Kure2 76 5 4.0 5 - O
Sekb5 x Kure2 79 3 3.5 3 -
Bitna x Jangbu 85 3 3.7 3 -
Bitna x Ilbu 8.0 5 3.8 5 -
Bitna x Nunbu 8.1 3 35 3 -
Bitna x Nunbu 8.3 3 3.4 3 -
Bitna x Kure2 8.2 3 36 3 -
Bitna x Kure2 84 3 3.9 3 -
Nunbu x Sekb5 79 3 3.7 3 -
Kurel x Uni356 7.8 3 3.9 3 -
Kurel x Sek55 7.6 5 4.2 5 - O
Kurel x Jangbu 79 3 3.8 3 -
Kurel x Ilbu 8.0 3 35 3 -
Kurel x Sekbb 8.1 3 3.4 3 -
Kurel x Sek55 8.1 3 36 3 -
Kurel x Jangbu 8.0 3 3.9 3 -
Kure2 x Ilbu 7.6 5 4.0 5 -
Kure2 x Sekb5 7.7 3 3.6 3 -
Kure2 x Jangbu 79 3 3.8 3 -
Kure2 x Ilbu 7.8 3 35 3 -
Kure2 x Sekb55 7.7 3 3.4 3 -
Kure2 x Jangbu 75 3 3.6 3 -
Kure2 x Jangbu 76 3 3.9 3 -
Kure2 x Ilbu 74 5 4.2 5 -
KureZ x Sekb5 76 3 4.0 3 -
Kure2 x Uni 7.9 3 3.7 3 -
DGggottohwa 5.1 5 3.8 5 -
SDggothobak 53 7 4.0 7 -
EDggothobak 55 7 4.0 7 -
Daegacheon 53 5 3.3 5 -
Jang8 8.0 3 3.8 3 - -
“1. very poor 3. poor b. acceptable 7. good 9. excellent
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Fig. 2-2. Root-knots form on the roots of rootstocks for oriental

melon.

Fig. 2-3. Root—knots form on the roots of 'Jang8 x ’Jangbu’(left) and
'Jang8 x 'Kurel’(right).
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Fig. 2-4. Growth of F; rootstocks grown at 13C at day and 8T at
night for 14 days in the growth chamber.
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Fig. 2-5. Comparison of growth of Fi rootstocks grown at 13C at
day and 8C at night in the growth chamber.
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> x2EEY A AL, 2 ta Bt (Table 2-14).
C. maxima % C. moschata® F3t3%°l C. maximailt %3 C.
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Table 2-13. Growth of oriental melon plants grafted on rootstocks of

oriental melon.

Plant length(cm)

Cross combination

20days 3odays
Keumto x Syumo 75.0 104.0
Keumto x Jangsinmo 875 107.5
Syumo x Jangto 85.0 1075
Syumo *x Yakmo 82.5 105.0
Syumo X Seongto 75.0 104.5
Syumo X Jangbu 92.5 115.0
Syumo x Ilbu 95.0 115.0
Syumo X Bitna 95.0 1155
Syumo x Kure2 95.0 1145
Jangsinmo x Ilbu 85.0 115.0
Jangsinmo x Nunbu 90.0 1125
Jang8 x Jangbu 715 105.0
Jang8 x Kurel 80.0 105.0
Jang8 x Kure2 95.0 107.5
Sekbs x Kure2 875 107.5
Kurel x Sekbb 875 107.5
SDGgothobak 725 105.0
EDGgothobak 67.5 105.0
DGggottohwa 91.0 111.0
Daegacheon 725 1125
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Table 2-14. Number and weight of oriental melon fruits produced on

the plants grafted on rootstock of oriental melon.

Total weight Mean weight

Sorrc;sbsination llj;issf of fruit of fruit Selection
(g) (g)

Keumto x Syumo 159 57,450 361

Keumto x Jangsinmo 156 54,100 347

Syumo x Jangto 156 60,650 389

Syumo x Yakmo 158 60,800 385

Syumo x Seongto 162 60,250 372

Syumo x Jangbu 163 66,600 409 O

Syumo x Ilbu 174 76,500 440 O

Syumo X Bitna 169 75,900 449 O

Syumo x Kure2 156 65,950 423

Jangsinmo x Ilbu 164 75,000 457 O

Jangsinmo x Nunbu 160 63,450 397

Jang8 x Jangbu 155 62,450 403

Jang8 x Kurel 158 64,150 406

Jang8 x Kure2 156 64,300 412 O

Sekbs x Kure?2 137 61,200 447

Kurel x Sekbb 134 59,250 442

SDGgothobak 162 63,400 422

EDGgothobak 161 66,350 415

DGggottohwa 166 80,800 487

Daegacheon 162 66,350 410
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Fig. 2-6. Oriental melon fruit produced on the plants grafted on the

rootstocks.
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Table 2-15. Germination rate of rootstocks, seedling characteristics

and survival ratio of oriental melon grafted on the rootstocks.

: Hypocotyl Cotyledon

Germi :
Rootstock —nation Diame Surv%val
cultivar rate Length 4 Length Width r %tlo

(%) (i) er (mm) (mm) (%)

(mm)

Syumo X Jangbu 82 57.6 2.8 47 3.1 815
Syumo x Ilbu 96 535 2.8 3.7 2.6 73.4
Syumo X Bitna 97 50.9 29 4.3 2.8 88.5
Jangsinmo x Ilbu 97 59.9 2.7 5.0 2.9 83.0
Jang8 x Kure2 100 74.4 2.8 5.1 29 62.5
Premium 97 585 3.0 55 3.3 91.7
Sacheolggottojwa 94 49.6 3.3 51 3.2 73.1

Table 2-16. Growth of oriental melon seedlings grafted on rootstocks.

Fresh D
Plant No. res ry

Roojtstock height of weight(g) weight(g)
cultivar

(em)  nodes Shoot Root Shoot Root

SPAD

Syumo X Jangbu 14.3 14.4 13.3 14 14 0.3 39.2

Syumo x Ilbu 12.6 12.6 10.9 1.8 1.0 0.3 414
Syumo x Bitna 13.8 116 12.2 1.8 1.1 0.3 41.3
Jangsinmo x Ilbu 14.8 134 12.1 1.8 1.1 0.3 42.8
Jang8 x Kure2 13.8 12.0 12.2 2.5 1.1 0.4 35.1
Premium 14.6 116 12.1 19 1.0 0.3 35.2

Sacheolggottojwa 10.0 114 95 1.5 1.0 0.3 40.1
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Table 2-17. Growth of oriental melon plants grafted on rootstocks 30

days after transplanting to greenhouse.

Rootsock G Nooof 0L NGE of ll  SPAD
(cm) (cm) (cm) (cm)
Syumo X Jangbu 39.0 12.0 6.9 5.2 6.2 38.2
Syumo x Ilbu 449 124 8.4 59 7.2 35.8
Syumo x Bitna 41.7 12.3 8.0 5.7 6.9 40.1
Jangsinmo x Ilbu 40.8 12.0 6.7 5.0 5.7 39.9
Jang8 x Kure2 33.8 12.2 5.3 4.7 5.6 34.9
Premium 44.7 131 7.3 5.4 6.3 38.7
Sacheolggottojwa 39.7 12.6 6.8 54 6.4 41.0

Table 2-18. Number and yield of oriental melon fruits harvested from

plants grafted on rootstocks.

Marketable Fermented Malformed

Roo.tstock No.. of Yield fruit fruit fruit
cultivar fruits  (kg/10a) (kg/10a) (%) (%)
Syumo x Jangbu 89 2,493 1,545 20.5 8.6
Syumo x Ilbu 94 2,742 1,462 32.9 8.5
Syumo x Bitna 92 2,746 1,490 26.7 54
Jangsinmo x Ilbu 97 2,632 1,593 20.9 8.9
Jang8 x Kure2 75 1,838 1,285 14.7 7.6
Premium 34 2,499 1,395 20.0 10.7
Sacheolggottojwa 96 2,582 1,846 84 14.2
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Table 2-19. Characteristics and soluble solids of oriental melon fruits

harvested from plants grafted on rootstocks.

Rootstock Fmit Fruit .Fruit Fresh Solqble
cultivar weight length diameter thickness SthS
(g) (mm) (mm) (mm) (*Brix)
Syumo x Jangbu 349 106 79 18.3 12.3
Syumo x Ilbu 351 106 79 179 136
Syumo x Bitna 357 105 80 18.3 134
Jangsinmo x Ilbu 334 106 79 18.1 13.0
Jang8 x Kure2 324 104 77 17.0 13.1
Premium 373 110 80 18.8 13.2
Sacheolggottojwa 360 107 79 20.1 12.8

Table 2-20. Skin color of oriental melon fruits harvested from plants

grafted on rootstocks.

Rootstock Hunter value

cultivar L a b
Syumo x Jangbu 68.6 16.4 100.4
Syumo x Ilbu 68.7 17.3 100.9
Syumo X Bitna 67.7 16.9 100.1
Jangsinmo x Ilbu 68.2 174 100.7
Jang8 x Kure2 67.8 17.0 100.0
Premium 67.4 18.1 101.2
Sacheolggottojwa 68.6 18.2 102.7
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Survival
ratio
(%)
96.9
975
98.1
975

(mm)
33.4
31.0
39.0
31.3

Cotyledon

(mm)
48.6
65.0
47.0

Length Width
52.3

(mm)
34
3.3
4.1
3.2

Hypocotyl
- 8 0 -

(mm)
63.5
72.6
54.6

Length Diameter
65.9

ratio of oriental melon rootstocks.
Germi
—-nation
rate
(%)
93.5
96.5
99.0
99.5

Rootstock
Syumo x Ilbu
Syumo X Bitna
Mubyeongjangsu
Geumhongtojwa

Table 2-21. Germination rate, seedling characteristics and survival
cultivar




Table 2-22. Growth of oriental melon seedlings grafted on rootstocks.

Roojtstock }f:iagr;;tt No. of Fresh weight(g) Dry weight(g)
cultivar (cm) leaves Shoot Root Shoot Root
Syumo x Ilbu 87.9 13.0 7.4 2.3 0.7 0.3
Syumo x Bitna 76.6 10.1 8.1 14 0.6 0.2
Mubyeongjangsu 115.8 12.6 9.6 2.1 0.8 0.3
Geumhongtojwa 87.2 9.7 79 19 0.6 0.2

SyumoxIlbu Mubyeongjangsu |l Geumhongtojwa

Fig. 2-7. Growth of oriental melon seedling grafted on the rootstocks.
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Table 2-23. Growth of oriental melon plants grafted on rootstocks 30

days after transplanting to greenhouse.

Plant Length Length Width  Diameter
Rootstock ) No. of of
. height of node of leaf of leaf tvl
cultivar nodes ypocoty.
(cm) (cm) (cm) (cm) (mm)
Syumo x Ilbu 78.0 195 114 10.2 11.7 8.7
Syumo x Bitna 78.6 19.3 13.1 10.0 11.7 9.2
Mubyeongjangsu 72.3 189 105 9.7 11.1 7.7
Geumhongtojwa 75.0 18.8 12.2 8.9 10.6 12.1

Table 2-24. Number and yield of oriental melon fruits harvested from

plants grafted on rootstocks.

Rootstock No. of Yield Marketable  Fermented  Malformed
X " fruit fruit fruit
cultivar fruits  (kg/10a)  (kg/10a) (%) (%)
Syumo * Ilbu 89 1,910 1,533 44 10.0
Syumo X Bitna 89 1,656 1,284 1.3 16.3
Mubyeongjangsu 98 1,861 1,351 2.0 214
Geumhongtojwa 94 1,597 1,237 0 15.9
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Table 2-25. Characteristics and soluble solids of oriental melon fruits

harvested from plants grafted on rootstocks.

Rootstock Fruit Fruit Fruit Fresh Soluble
cultivar weight length diameter thickness solids
(g) (mm) (mm) (mm) ("Brix)
Syumo x Ilbu 402 117 81 22.9 12.7
Syumo x Bitna 406 116 83 22.4 12.7
Mubyeongjangsu 392 115 81 22.1 13.0
Geumhongtojwa 321 106 80 20.4 13.6

Table 2-26. Skin color of oriental melon fruits harvested from plants

grafted on rootstocks.

Hunter value

Rootstock

cultivar L a b
Syumo x Ilbu 68.9 16.4 99.6
Syumo x Bitna 68.6 16.3 98.5
Mubyeongjangsu 68.6 16.4 98.2
Geumhongtojwa 70.1 16.1 98.7
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Table 2-27. Number and yield of oriental melon fruits harvested from

plants grafted on rootstocks.

Marketable fruit Unmarketable Total
fruit

Rootstock ] . ) SSCY
. Fruit Fruit Fruit )
cultivar l\(l)? weig-  Mw’ 1\(1)? weig  M.W. N(?f weig-  MW. (“Brix)

fruits (kg) (2) fruits Eél)t @ frits &t) ()
ﬁgﬁmo 109 35000 321 14 3100 222 123 38100 310 138
SYumo Xgogg00 368 18 3000 167 99 32800 331 135
Bitna
Geumhon o o06sh o 18 3000 167 94 23650 9252 135
gtojwa
Mubyeon
) 82 27700 338 15 3300 220 97 31000 320 128
gljangsu

z
M.W. : Mean weight of fruit

YSSC : Soluble solids concentration
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Fig. 2-8. Growth of oriental melon plants grafted on the rootstocks in

the field. Shin. H. S.(left). Park. J. S.(right : SJ-E type)
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2 dmom ofgstuor, dEd= o FFo

L3 so® A
Aolth et 23E AAH(Fig. 2-9).

il

Fig. 2-9. Growth of oriental melon plants grafted on the rootstocks in
the field.

=

7.2y B A

o

A

238 617) 2ol diake] 20093 69 iy gz ~2dS A
st ®eol EAol 43 C maxima x C. maxima 57 %%, C.
maxima x C. moschata 67} %3}, C. moschata x C. moschata 57\ %3
T % 1671 232 skt (Table 2-12).

R AR 1671 232 2009 69 240l L& dFete] 79 7Y
H3ato] 109 544 F&stAth. 1 A3 C maxima x C. moschata®l
z A5 SRR x YUY SRR x

¢ =R ’
T A AR x

20109 119 1990 E5t0] 49 19U RE s}

ok R« Y ) 282 Awstg
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A 34 Qo] AEA NS 93 Bloomless W&

1. A5SA

B A= 20079 5-H 2011971R] HEFH ASS5TATAS (A
HE AR obEW HAgU)S RO RO dol g Gube
2o Qad 54 3 2PARARS FYSd 2ew F3 9
oo AAjsts AgAdFANA SHAATESY Az 2 ATHALTS
AX T

A A SAEA

(1) A= %8y

Qo] Bloomlessth&<& F43t7] flsto] AMEE ARES FETHIL
1995 F-¢ =ruj 9ol Al 438 s 9H(Cucurbita moschata) 298 4~64)
ol 23 A §43 24 7A% (Inbred line) 783 2007d Aukr]ol A
G el A R FEll(Kurel), ‘T2 (Kure2) & X33 971 AlsS
A8 A tH(Fig. 3-1).

Bloomless WH] & &0 2= AlAE il & ST5M (Nunbusyeo), ‘F-4F
) #3'(Busandaemok3)S ©]&3lg o, BloomEogys ‘ZZF5uly

3
A
3

4

E X (Jangchuntojwa) & A&t HT8 o|FF> A27|d &=
‘&7 4’ (Jangchuncheongjang), al-27]o& ‘9944’ (Powersamchuk)
= Ab&3t tH(Table 3-1).

_89_



Table 3-1. Cucurbitaceous species rootstocks and scion materials used

in the experiment.

Species Cultivar Cultivar type Bloom Origin
Rootstock plant
C. moschata. Duch. Uni3 Inbred line No Jangchun Seed Co.
Sekbb Inbred line No Japan
Bitna Inbred line No Jangchun Seed Co.
Nunbu Inbred line No Jangchun Seed Co.
Kurel Inbred line No Jangchun Seed Co.
Kure2 Inbred line No Jangchun Seed Co.
Sek3 Inbred line No Japan
Sek4 Inbred line No Japan
Sstl4 Inbred line No Japan
C. moschata. Duch. Nunbusyeo F No Takii Korea Co.
Bigben Fy No Nanto Seed Co., JP
Busandaemok3 Fi No Erﬁggtmein?oﬁntéﬁg ‘
Busan
c. IHCZ.XI'IIZZO SXC hata Jangchuntojwa F Yes Jangchun Seed Co.
C. ficitblia Figleaf gourd Pure line Yes Sakata Korea
C. moschata Jangbu Pure line Yes Jangchun Seed Co.
IIbu Pure line Yes Jangchun Seed Co.
Scion plant
Cucumis sativus L. Jangchuncheongjang F Yes Jangchun Seed Co.
Powersamchuk F Yes Jangchun Seed Co.
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Fig. 3-1. Ripe fruits of Cucurbita moschata materials collected and
used in selection for rootstocks. Uni3(A), Sek55(B), Bitna(C)
Nunbu(D), Kurel(E), Kure2(F), Sstl4(G), Sek3(H) and Sek4(I).
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108 5= S48ttt FAFHE A - 20074 62 99 o= A

[e:

ABFANA Al §FEZ AN FH BelaEdole] sEse], 69 16
A FRRYNA A% G 674 HAstel ¥ - AFe] o), 44 5 #
BEAS AT B9l 4~50 AE 69 309 =AxFe =
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=
lly
k1
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ol
Ik
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(11
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&
o
o
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=2

o §3tE Azt a7 Aol FolEAE AMuTE JMstEd o] & ol
A7 A F BA] BAE A E7HFY 2d9s WA AlH]
= W58 Eute] SN AV AetrE dERE AlEshA stk 10
4 Tooll AAE FFste] F5A4121 F FAE AH AT

EAZANE FEFAAEE 2HEAY AEFFAAE A A2 5
Az YA &9 (Cucurbita moschata Duch.)oll <3l ZA}s}

i -
3 tHhttp://www.seed.go.kr).

.\.L4

(2) A% 2 nz
1995345 F3ste] 4~64E AHAA U AAAT R FAF e

| HU3 5 T AES 2007d A AR A e AL, T
A2 5 o7 Al kel Aeld Y& 2Abskgh
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Sek3 Kure2 Kurel

Bitna Sstl4

11,

(X1

Sekb5 Uni3 Sek4

Fig. 3-2. Seed shape of Cucurbita spp. accessions used in the

experiment.

o

AuEee FyMe wF dow FH 5(2003)0] FAS vieb 2k
(Fig. 3-2). del= ZHol7F 11 ¥lo® Fo] FOoWA F39 FHUL thi
AX =740l A& AFAQ T%EF ¥ (Cucurbita moschata Duch.)®]
TAHEHE B H(Peirce, 1987). TAH¢] e 54L& Table 3-2¢ %
t}.

T2 dole ‘=, Al ‘FeE27F 57~63m= 4.1~4.6m<l ‘A
4, A55 U3 Bk 71 HelQa, FAe o e, ‘E2, fuUd
o] 45~46m=E Y AolRow, FA Fr= ‘], ‘FE2 ‘A3l
FALS 28 i 10089 FAE ‘S G2, ‘A3e] 10.0~125g2
2 53~89gQl thE AlEol Hste] dA s FASITH
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Table 3-2. Seed characteristics of Cucurbita spp. accessions used in

the experiment.

Rootstock Seed length  Seed width  Seed thickness Seed weight

cultivar (mm) (mm) (mm) (g/100seeds)
Uni3 149 8.2 1.6 6.3
Sekbb 14.0 7.5 1.7 53

Bitna 15.2 7.5 1.7 6.4
Nunbu 16.3 74 2.2 8.3

Kurel 154 8.7 2.6 12.5
Kure2 15.3 8.3 2.7 10.6

Sek3 14.1 7.8 2.5 10.0

Sek4 134 7.0 2.1 6.7

Sstl4 154 6.9 1.9 89

gl Aol v, ‘T, ‘2, ‘ol 2o ~E]147F 55~6.3m=E A
pom, Wl Zo S, ‘G277t 83~88m=E e AleHT W A
o]t Wale] meFe ‘Aol ‘A4 YW Bl Yol I v ERY
Folddrt H el

=4 AR dxAn Axdon BFHor, AR
g w4 Jmi gole] M3t SAsATHTable 3-3, 3-4). W5 2ol
A 2 o°

JemA =2 HlwA e Heolgla, w59 #F7]+ 3.3~4.6m=
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Table 3-3. Seedling characteristics of collected Cucurbita spp. for

rootstock.
Rootstock Cotyledon Hypocotyl
cultivar Length Diameter Shape’ Greelg Length Width Green
(cm) (cm) color’ (cm) (mm)  color”
Uni3 44 2.8 1 3 24 3.5 5
Sekbd 4.1 3.0 3 3 2.2 3.3
Bitna 49 3.2 1 3 2.2 3.6 5
Nunbu 59 3.5 1 7 24 3.7 3
Kurel 6.3 4.0 1 7 2.4 4.6 5
Kure2 5.7 3.8 1 7 2.7 4.5 5
Sek3 5.6 3.7 1 3 2.5 4.5 3
Sek4 4.6 3.1 3 3 2.6 35 3
Sstl4 5.5 3.7 1 7 2.5 44 3

1. elliptic, 3. broad elliptic, 5. obovate
V3. light, 5. medium, 7. dark

gEoRA F2F YA dF FrlE FA A% 10085
o Ao APHAE etk Table 3-4). o= $47 41 FH
2 Wolalel 4% Wt 9 & 9ee Hed
Fe W 47, Woe] Aol % E Fae FAS Fey

=
o] iAo, wiFe] Zelehs =R okt
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Table 3-4. Correlation coefficients between seeds and seedlings

characters.
Hypoco Hypocotyl Cotyledon Cotyledon Seed Seed Seed 100
Chara  -tyl . . ) . Seeds
diameter length width length  width  thickness .
—cter length weight
(HL) (HD) (CL) (CW) (SL) (SW) (ST) (HSW)
HL 1.00 0.53" 0.38™ 0.43"™ -0.07" 0.06™  0.65"™ 0.50"
HD 1.00 082" 093" 030™ 041" 078" 0.949"
CL 1.00 093" 063"  036™ 079" 091"
CW 1.00 043 032 084" 0.94""
SL 1.00 0.23™ 015" 0.38"™
SW 1.00 0.47™ 0.55"
ST 1.00 0.88"
HSW 1.00

" non-significant

* significant at 5% and 1% probability levels, respectively

4a 5 ool EAS ®uW(Table 3-5) 249 ZA7E ‘FU3o] & Ho
i, A7y #Fe o gtk Sl (leaf blade) $IW 9] ’“—‘.‘% “Fryz, A3,
AL= Aol ar, FH A, Oﬂioﬂiﬂléf% 75 A o] 2t

A= 9 ﬂiﬂﬁ?‘%(sﬂver patches)= 3 WA ZSI5-E B3] i
Rom, FRe el flov, KU, AL, By, A3 Al = W

*tHFig. 3-3). 53] T ATAA= dAXFHY # - 59 %

o) [e] =] o
o =7 g A 2 f - 3 tR= Sho
FR8 5402 2818 5 YL Aoz AuHATY
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Table 3-5. Leaf -characteristics of collected Cucurbita spp. for

rootstock.

Rootstock Leaf Green color ~ Trichome Margin of Sgt‘é%res of
cultivar size®(m)  of leaf blade”  of leaf® Leaf blade™ Eeaf blade”

Uni3 7 3 1 2 6
Sekbd 5 5 1 2 6
Bitna 5 5 1 2 6
Nunbu 5 7 1 2 1
Kurel 5 7 1 2 1
Kure? 5 5 1 2 3
Sek3 5 3 1 2 5
Sek4 3 3 1 5
Sstl4 5 7 1 2 3

3. small, 5. medium, 7. large

3. light, 5. medium, 7. dark

*1. absent, 9. present

1. entire or very weakly incised, 2. weakly incised, 3. moderately or

strongly incised

"l.absent or very small 3. small, 5. medium, 7. large, 9. very large

Fig. 3-3. Silver patches on the leaves. Sek3(left), Nunbu(right)
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Table 3-6. Growth and floral characteristics of collected Cucurbita spp.

Rootstock Plantz . Green Color Color
cultivar le?ng]t)h Branching C(S),ltgn? f of pistil of stamen
Uni3 7 medium 5 yellow yellow
Sekbb 7 medium 5 orange orange
Bitna 7 medium 5 orange orange
Nunbu 7 medium 3 yellow yellow
Kurel 7 medium 5 orange orange
Kure2 7 medium 3 yellow yellow
Sek3 6 medium 3 yellow yellow
Sek4 6 medium 5 orange orange
Sstl4 7 medium 5 yellow yellow

“ 3. small, 5. medium, 7. large

¥ 3. lIght, 5. medium, 7. dark

ofustdel EWAS FUF B 5AFC] dAxAold, wRF A
solv], a2 i =
Eag 99, 2 sle AEEL 3

3-4, Table 3-7).
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2007707724

Fig. 3-4. Young fruits of Cucurbita spp. collected for rootstock.
Uni3(A), Sekb5(B), Bitna(C), Nunbu(D), Kurel(E), Kure2(F), Sek3(G),
Sek4(H) and Sst14(I).
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Table 3-7. Young fruit characteristics of collected Cucurbita spp.

Rootstock Color Mottng?  ConSpieuousiess
Uni3 light green 9 3
Sekb5 light green 9 3
Bitna light green 9 3
Nunbu dark green 9 3
Kurel light green 9 3
Kure?2 whitish green 9 3
Sek3 whitish green 9 3
Sek4 whitish green 9 3
Sstl4 light green 1 -

Z 1. absent, 9. present

V' 3. weak, 5. medium, 7. strong

2

Table 3-8914 & F A= A=A JHle HAdS A== &
9] R % (Shape in longitudinal section)© 2 ‘F43, ‘=4, ‘41,
2, ‘A3, toll e ¥ 14’ = AFthE] & (trapezoidal) o] $1aL, ‘AI55, ‘1;11/}’, :
4 FEE 7Y ¥ (transverse medium elliptical) & F e d o 2
g HoldoeH, dF2 FE %‘iﬂri/ﬂ thFshA] %Skt
T Ao, AR = gAY wlg ek
Bloomless 7ls°l = THHE2 Ao FH, Ao
A7), A=A d=7] A% T ddFH 5452 WS AR A
), o= Az W7

]_
9A Q] REHE )

é

= o, H
TR
B2 M
32 oo
2o
o B oo &

o,
@ >
lo
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Table 3-8. Ripe fruit characteristics of collected Cucurbita spp.

Rootstock  Fruit Weight Length Width  Color Color

cultivar shape” (g) (cm) (em)  of skin ﬂe(ghy Grooves™
Uni3 6 235 89 8.0 brown 1 1
Sekbd 2 790 85 12.0 brown 2 9
Bitna 2 410 8.4 105 brown 1 9
Nunbu 6 590 87 122 brown 1 9
Kurel 6 1,210 145 125 brown 1 1
Kure2 6 750 9.5 11.2 brown 1 9
Sek3 6 375 6.3 9.7 brown 2 9
Sek4 2 300 6.4 9.7 brown 1 9
Sstl4 6 700 10.6 11.3 brown 3 1

“ 2. transverse medium elliptical, 6.trapezoidal
¥ 1. yellow, 2. yellowish orange, 3. orange

" 1. absent, 9. present

. AT
(1) A= 2wy

Table 3-1°1 A" 97019 BloomlessAl5ES Aud A3 AE ol
A AR dA el st o okte] £t v AR votH
Aotk webA TGO A7 Aekar, 2ot b EW, sl A
7] B3 SolA e stttal JdAE s F 20 ASe At o
E AF oA FEE 5ol AR = 1570 AlTE s gel A Al
sttt o] Aol A EE AmEe] nAFHAoHY, ‘FEHS A
Fe A FHAA oA EElEH = Aol 9ol 27 ATE F7hst

T 10 Ase Addstslen, AR AseEe BF 24" Aow <

~
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EQAA AEE 137 AT ARE AT A
15

AN ASS 20079 102 30 Bl o] 9=

gl o] 1571 AT mAS FAR o] Astr] flste] s
PEEE 54 7|Fow sto] F o] TFom FEsle] Mwuatqdrt
(Table 3-9). 1 A3} ZA7F st Adsapde] A77F 23 o] e
AEH7E JAY w A2 =, Tl 2 el F 12 AlEE
Adregla, olgd 54 tidHs doRsE U3, ‘@155’, Wy, n)
W, A6, ol ol <E 14, Al A47E Pl olE T O5HEE 54E

_ﬁ_

Ho|x| ¢ Ml ‘Alnle6’, ‘of o ~E]14, ‘AlY ‘ML S EEfA
U3, ‘Ass, awy well A 57 AES st 2aid F 174 Ase
2709 o2 el A3t (Table 3-10).

-

A
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Table 3-9. Fruits of inbred lines of Cucurbita spp.

selected for

rootstock.
Group ii)l(zsgrmk Line 51;112.1111;; WI;rgu}iE (@) Uniformity

I Uni3 UNI3-0-1-1 6 520 Uniform
Sekbb SEK-0-0-1-1 2 490 Uniform
Sherpab6 SEL-0-0-0-1 6 520 Uniform
Sstl4 ST-0-0-0-1 6 545 Uniform
Bitna BIT-1-1 2 470 Uniform
Bitna BIT-1-4 2 470 Uniform
Sek3 SEK-0-0-3-3 2 515 Uniform
Sek4 SEK-0-0-4-1 2 510 Uniform

o Nunbu NUN-1 6 720 Uniform
Nunbu NUN-3 6 710 Uniform
Kurel GEO311-1 6 750 Uniform
Kurel GEO311-4 6 745 Uniform
Kure? GE0305-1 6 815 Uniform
Kure2 GE0305-4 6 800 Almost

Check Bigben F 6 520 Fi

“ 2. transverse medium elliptical, 6.trapezoidal
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Table 3-10. Lines of Cucurbita spp. finally selected for rootstock.

Roojtstock Line No. of seeds
cultivar secured
Uni3 UNI3-0-1-1-1 180
Uni3 UNI3-0-1-1-7 180
Sekds SEK-0-0-1-1-1 1,140
Bitna BIT-1-1-2 850
Bitna BIT-1-4-1 850
Nunbu NUN-1-1 470
Nunbu NUN-1-8 470
Nunbu NUN-3-2 430
Nunbu NUN-3-5 160
Kurel GEO311-1-1 350
Kurel GE0311-1-2 260
Kurel GE0311-1-3 230
Kurel GE0311-4-1 320
Kurel GE0311-4-3 420
Kurel GEO0311-4-5 450
Kure2 GE0305-1-2 420
Kure2 GE0305-4-5 500

Total 17 lines
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Table 3-11. Number and weight of cucumber fruits produced on the

plants grafted on bloomless rootstock selections.

Roo'tstock Line Bloom No. of fruits Weight of
cultivar /16 plants fruit(kg)
Uni3 UNI3-0-1-1-1 Bloomless 160 285
Uni3 UNI3-0-1-1-7 Bloomless 152 285
Sekdd SEK-0-0-1-1-1 Bloomless 17 34.4
Sekdd SEK-0-0-1-1-3 Bloomless 174 31.7
Bitna BIT-1-1-2 Bloomless 202 35.1
Bitna BIT-1-4-1 Bloomless 180 30.1
Nunbu NUN-1-1 Bloomless 187 33.7
Nunbu NUN-1-8 Bloomless 170 30.5
Nunbu NUN-3-2 Bloomless 171 314
Nunbu NUN-3-5 Bloomless 158 273
Kurel GEO0311-1-1 Bloomless 143 27.6
Kurel GE0311-1-3 Bloomless 151 285
Kurel GE0311-4-1 Bloomless 159 29.6
Kurel GEO0311-4-5 Bloomless 182 34.2
Kure2 GEO0305-1-2 Bloomless 161 29.6
Kure? GE0305-1-6 Bloomless 150 28.2
Kure?2 GE0305-4-3 Bloomless 145 29.1
Kure? GE0305-4-5 Bloomless 163 334
Sek3 SEK-0-0-3-3-1 Bloomless 185 34.1
Sek4 SEK-0-0-4-1-1 Bloomless 199 374
Sstl4 SST-0-0-0-1-1 Bloomless 156 25.2
Bigben BIG-1 Bloomless 158 30.7
Bigben Nanto Seed Co. Bloomless 214 35.2
Busandaemok3 g&eﬁgnﬁk}gﬂiﬂ?;u «n  Dloomless 191 35.7
Nunbusyeo Takii korea Co. Bloomless 203 38.0
Figleaf gourd Sakata korea Bloom 120 23.6
Jangchuntojwa Jangchun Seed Co. Bloom 185 35.1
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Table 3-12. Growth of cucumber plants grafted on bloomless

rootstocks.

ROO.tStOCk Line }Feliagrgt digljtgg:ler (I;ferrll(g)gé Syrr{bi'otic
cultivar (cm) (nm) (cm) affinity
Uni3 UNI3-0-1-1-1 205 8.9 10.2 high
Uni3 UNI3-0-1-1-7 206 9.6 10.3 high
Sekdd SEK-0-0-1-1-1 207 8.8 10.3 high
Sekbs SEK-0-0-1-1-3 213 8.9 10.6 high
Bitna BIT-1-1-2 212 9.2 10.6 high
Bitna BIT-1-4-1 208 9.2 104 high
Nunbu NUN-1-1 214 9.1 10.7 high
Nunbu NUN-1-8 211 9.2 105 high
Nunbu NUN-3-2 207 9.1 10.3 high
Nunbu NUN-3-5 212 9.3 10.6 high
Kurel GE0311-1-1 206 9.0 10.3 high
Kurel GE0311-1-3 205 9.1 10.2 high
Kurel GE0311-4-1 211 8.4 10.6 high
Kurel GEO0311-4-5 209 9.0 10.5 high
Kure2 GE0305-1-2 212 8.9 10.6 high
Kure2 GE0305-1-6 198 8.6 9.9 high
Kure2 GE0305-4-3 191 75 9.6 high
Kure2 GE0305-4-5 210 8.9 105 high
Sek3 SEK-0-0-3-3-1 213 9.2 10.7 high
Sek4 SEK-0-0-4-1-1 211 9.1 10.6 high
Sstl4 SST-0-0-0-1-1 207 8.6 10.3 high
Bighen BIG-1 211 8.2 10.6 high
Bighen Nanto Seed Co. 213 9.4 10.7 high
Busandaemok3  poeaea it 211 86 106 high
Nunbusyeo Takii Korea Co. 210 9.3 10.5 high
Figleaf gourd Sakata Korea 208 8.4 10.4 high
Jangchuntojwa Jangchun Seed Co. 215 9.2 10.8 high
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&g v AR5 FABAE £487] 9ste] BloomtiHo = C
maximal) ‘““FE’(Janto : 1), ‘FE(Geumto : 2), ‘9%’ (Yakmo : 3), ‘A
2’ (Seongmo : 4), ‘4%’ (Iimo : 5)¢ C maxima x C. moschata®l &3t
wgEQl ‘AFE 2 (Jangchuntojwa : 6), C. moschata?l ‘75 (Jangbu
C7), ‘FF(Yakbu : 8), ‘d¥'Tbu : 99 F 9 AT oL
Bloomlesstl &2 2+ ‘F143'(Uni3 : 10), ‘455 (Sekb5 : 11), ‘A13'(Sek3 :
2), ‘B (Bitna : 13), ‘“=4%-1'(Nunbu-1 : 14), ‘=%-3(Nunbu-3 : 15),
‘T’ (Kurel : 16), ‘“F#l1-1'(Kurel-1 : 17), ‘Tdl1-4'(Kurel-4 : 18),
T2 (Kure2 : 19), ‘“TF#E12-1'(Kure2-1 : 20), ‘“TF#2-4(Kure2-4 : 21),
‘of] 2~of| 2~E]14'(Sstl4 = 22), ‘Hlal’'(Bighen : 23), ‘FAF)E3 (Busandaemok3
2 24)9) 1570 AleS xdrete] F 2400 AE 2 FEFES FASHATH

A BAs 98 AHgE ®A3EA= RAPD 3270 23(UBC004,
UBC006, UBCO008, UBC016, UBCO017, UBC023, UBC030, UBCO038,
UBC063, UBC072, UBC073, UBC078, UBCO084, UBCO085, UBCI106,
UBC149, UBC155, UBCI186, UBC302, UBC304, UBC305, UBC308,
UBC348, UBC368, UBC389, UBC402, UBC405, UBC437, UBCA457,
UBC534, UBC574, UBC774)% AFLP 127} Z=3HE-AAG/M-GGC,
E-AAG/M-CCG, E-AAC/M-CCG, E-ATC/M-CGC, E-AGT/M-GAC,
E-AGT/M-GGG, E-TTT/M-GGC, E-TTT/M-CCG, E-TGT/M-CGA,
E-TGG/M-GGG, E-TGG/M-CGA, E-TCG/M-GAG), SSR 1671 =%
(CM007, CMO11, CMO017, CMO022, CMO033, CMO037, CMO038, CMO042,
CMO058, CMO063, CM074, CM082, CM084, CM089, CM092, CM093)= A}
&3] A ST

RAPD(random amplified polymorphic DNA) #4] & t}g-3} o] 43
st th. PCR HHS-2 20ng template DNA, 200nM primer, 200uM dNTP,
0.5unit Top Tag DNA polymerase (Corebio Co.), 10X reaction buffer
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£ Yo F WS He 0= $3F3, T1 PCR machine (Biometra Co.,
Germany)E ©]-&38}9] first full denaturations 95C oA 5&7F WH$-A1 7]
o™ 95CA 60%7F denaturation, 36 Col4] 60%3}t annealing, 72Tl
Al 907t extension A7) S 403 REESE $o 72T A 523t
full extensiorﬁ‘f?ﬂ th. PCR AFE2 1.5% agarose gelol 7%7]%-5 3k
EtBrol 94138 % UV trans-illuminator “ell A #2135} o},
AFLP(amplified fragment length polymorphism) ¥4 Vos %5 (1995)

o WHS oFF WIstel FAFALd, WAHEAALE A8 B

1_4

o

I silver staining kit(Bioneer Co., Korea)& ©]&3%lo] PCR At&<S &
skt

SSR(simple sequence repeat) +42 tS3 o] F3h33th. PCR
HE-S-2 20ng template DNA, 200nM primer, 200uM dNTP, 0.5unit Top
Tag DNA polymerase (Corebio Co., Korea), 10 X reaction bufferE %
o] & Wkg#ES 20ul®E w33, T1 PCR machine (Biometra Co.,
German)E ©]-83}9] first full denaturations 95Col A 5%7F WA
o™ 95T A 30%7F denaturation, 55 C 4] 30% 7%}t annealing, 72Tl
A 30%7%F extension A7)+ FAE 353 HHESH So 72TolA 5%
full extensionsl%th. PCR 4H=2 5% polyacrylamide gelel #7193}
o] silver staining kit(Bioneer Co., Korea)E o] &3] A & Koto g

el it

EAFEA 9] scoring> MEZE e AS U, gl AS Vo= 39
data matrixg& AAdste] FABA 24
2 ONTSYS)&  o]&stel AT #d4  #FAM=S  NTSYS
computer program< ©]-&3te] Dice WHol| F3l] A4 FAIE e
&G AL, o] #Fe &AZ UPGMA (unweighted pair group method
using arithmetic average)E ©]-83 SHAN clustering WHo = Hy &

23lo] dendrogram< ZHA 31t}
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Table 3-13. List of the 24 Cucurbita cultivars used for RAPD

analysis.
Species Bloom Name of cultivars
] Jangto(1), Geumto(2), Yakmo(3)
C. maxima Yes

Seongmo(4), Ilmo(5)

C. maxima %

Yes Jangchuntojwa(6)
C. moschata
C. moschata Yes Jangbu(7), Yakbu(R), Ilbu(9)
C. moschata No Uni3(10), Sek55(11), Sek3(12), Bitna(13)

Nunbu-1(14), Nunbu-3(15), Kurel(16), Kurel-1(17)
Kurel-4(18), Kure2(19), Kure2-1(20), Kure2-4(21)
Sst14(22), Bigben(23), Busandaemok3(24)

(2) 43 % uZ

g 58 AR5 FAAAE 4871 91ske] Table 3-13° 9l
= vke} 7ol Cucurbita maxima 5A%(1~53 FT1EF Fi6), C
moschata 37 A% (7~9), Boomlesst &2 2 C. moschata 1571 A%
(7~24) 5 ZF 247 AT FABAE 370 A0 ZARAE o] &
sto] ATk

71 A7 s primer 2O 7Y Be Oy Wi=EE dS

AE WS AFLP #4013, vl RAPD it} & 641709 ¥
74

]
al
xo

O

Y
=
[
N
=

N
|
[

TE3g o o]F 458719 vy w=E At} o]yl st
72 C maxima®t C. moschata®) FoloA] 7]¢1s Ao=w 7
el A tdst M= aox] wx] Zshoh, A8 o2 C maxima, C.

o=
maxima * C. moschata, C. moschata®] 37) &S 2 YE & Jddom

oflt
=

= =

¢

o~

219

o\
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C. moschata WA= 7-8-9-1471%, 10-11- 12725, 19-20- 21 -
2271%, 16-17-18-2371%, 13-1571%F, 242 Y& 4 A} (Fig.
3-5).

T A e #3A z2afo g tgikst shE o] &dlo] AlTHA 4
(Phylogenetic Tree)E& #Hd3 A3, 7 ZZ oA fASE @S 4
T AUAgH o] Aol A Bloomless7] 5ol U= Al
3 19-20-21-2271%, 16 - 17 - 18 - 23718, 13 - 15715, 24. 5719 Z1&
o2 U = Atk 28y Bloomless”] 5°] & ‘T=%-1'(Nunbu-1 :
14)2 BloomAlIR! C. moschata Lw(7-8-9-14)3 e o8 &5
At 223 Bloomless”]s¢] 3= ‘T4t 53 (Busandaemok3 : 24)<
Bloom7l+= =& tE BloomlessAl¢t = FHolxl A3E Hola g3t

SEE-rUelv RAEII o]l tA oAl A= oy
dendrogram % BloomZ| ¢} BloomlessAl7F A2 FEEH P Z Qo g o

AZES o] &34 Bloomlessoll A3E HAEA E= FHAAE ol

moschata =202 Z7 A= Wl
T A= AAHA e dfHe dAsHEA

E
]
Aol7k Lhebith 06M e o T Fe] Frtugd EEOE FE W= ®
KeN
=

rir
z
Iy
i)
il
o
re
ol

S 7FAA AJY METE e AS T, MEvE gl A

= =
T=
58 Rolsel 2ARAT BHIAL
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(A) UBCO30

| (B) UBC149
M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

X

(C) UBC457

Fig. 3-5. RAPD profiles of UBC030(A), UBC149(B), and UBC457(C)
for 24 Cucurbita cultivars. M, 100 bp DNA size marker (Bioneer
Co., Korea); 01-05, C. maxima cultivars; 01, Jangto; 02, Geumto;
03, Yakmo; 04, Seongmo; 05, Ilmo; 06, Jangchuntojwa (F; of C.
maxima % C. moschata); 07-24, C. moschata cultivars; 07, Jangbu;
08, Yakbu; 09, Ilbu; 10, Uni3; 11, Sekbdd; 12, Sek3; 13, Bitna; 14,
Nunbu-1; 15, Nunbu-3; 16, Kurel; 17, Kurel-1; 18, Kurel-4; 19,
Kure2;, 20, Kure2-1; 21, Kure2-4; 22, Sstl4; 23, Bigben; 24,

Busandaemok3
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10.9682540
20.9207022
30.9401496
50.9313469
40.3791116
60.6350851
70.9282407
80.8997430
90.8680562
14 0.8396755
10 0.9498747
11 0.9385976
12 0.8750970
19 0.9256595
210.9051544
200.8956108
22 0.8707943
160.9116945
17 0.9020017
130.8835170
23 0.8461068
13 0.8945055
150.7631939
24 -

Fig. 3-6. Dendrogram obtained from cluster analysis with 24 Cucurbita cultivars.
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QoA EA R olFsl= HAAA 53] qta Adel
Fo] HA &eo 24 BloomlessL ©]

Bloomless”]'s& #71% & v E5EE 9o FHA¢AS rHsH]
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A2ksk et Bloom& A A 918 Alwi= 20109 3¥ 179 Ho=
FJAAE gFetal, fiFoR AR Fi, Fy, BCOF T2 3
2290l stgate], 39209l AFFHM o w FIsto] 449 27 &

A stATE. A H S Bloomless A 7o H7bel 2 WRo g 3
Ao, Ao Bloom HAFFE Y VFoz 339 AH St
= ZAbe AT

e o
o

Bloomless 7159 %2 s 4817 flste] A48 E2dd 1A
TAHE FAG A= Table 3-14014¢F 2ol ‘fFU3(P)L EF
Bloomlesso] 3L, ‘&4 2% Bloom¢] Y9o+= AFolth “HFUy3 x
FFHEE g Frol A= 25 Bloome] 2ASHA 1L, Fooll 4= Bloom(B)
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Table 3-14. Segregation of bloomless character in F» and backcross

populations of a cross between Uni3(P;) and Jangbu(P2).

Number of plants Expected

Generation Total . X P
Bloom  Bloomless ratio

Uni3(P1) 10 0 10 0:1

Jangbu(P-2) 10 10 0 1:0

Fi(P; x Py) 10 10 0 1:0

Fi(P; x Py) 10 10 0 1:0

Fo 90 65 25 3:1 0.179 0.673

BCiPi(F, x Py) 50 23 27 1:1 0.160 0.689

BCiPa(F; x P2) 30 30 0 1:0

e FE A 204 2dPE FARSE A Table 3-159F 2]
‘T 1(P) 25 Bloomless©] il ‘A (Py)= X5 Bloom©| %]t}

TE x AR E wE Fielld s 25 Bloomeo] A8 AL, onﬂ/ﬂ
+ Bloom : Bloomless7} 53 @ 172 Z&d XAtk Fiol Bloom?l ‘Y-
ol wrjgt A= 2% Bloomeo] A&, Fioll Bloomlessel ‘&1’
o] gt Z3+= Bloom : Bloomless7}F 12 @ 92 YRSt

rr

mlo m
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Table 3-15. Segregation of bloomless in Fs and backcross populations

of a cross between Kurel(P;) and Ilbu(Po).

Number of plants Expected

Generation Total . X P
Bloom  Bloomless ratio

Kurel(P1) 10 0 10 0:1

IIbu(Ps) 6 6 0 1:0

Fi(Py x Py) 7 7 0 1:0

Fi(P; x P1) 10 10 0 1:0

Fy 70 53 17 3:1 0.010 0.922

BCiPi(F, x Py) 23 12 9 1:1 0.225 0.635

BCiPa(F; x P) 3 3 0 1:0

AP ARRRE Fr fdollA QolE e HEaske] Auig A3
Qo] FAo] FHFo] Bloome & YHEE MAIES] FHAAES &

Bbolal, F, oA E @ P o] Bloome=z UQe= /A& FA%E
2 BB/BbelH, @3] BloomlessZ Y4eE ANAES ZF bbATH Fy
FAZ slel BB ouzst BC, e 25 Bloome]Sth 1¥
Fi& F7A2 sto] bbilel ougtdk BC: e #dE2 Bloom¥}
Bloomless”7} 1 @ 12 85, o599 FHAF Bb =
& g AAT WekA Bloomless 7152 ©IAEA FH& o= Aow

Helt

K N10

r1r
o
o
rO
N
o
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Table 3-16. Crosses between two distinct groups of selections for

development of F; hybrids for rootstocks.

No. Cross combination Strain cross

1 Uni3 x Nunbu UNI3-0-1-1-1 x NUN-1-1

2 Uni3 x Nunbu UNI3-0-1-1-1 x NUN-3-5

3 Uni3 x Nunbu UNI3-0-1-1-7 x NUN-1-8

4 Uni3 x Nunbu UNI3-0-1-1-7 x NUN-3-2

5 Uni3 x Kurel UNI3-0-1-1-7 x GE0311-1-1
6 Uni3 x Kurel UNI3-0-1-1-7 x GE0311-4-1
7 Uni3 x Kurel UNI3-0-1-1-7 x GE0311-4-5
8 Sekbb x Kurel SEK-0-0-1-1-1 x GE0311-1-1
9 Sekb5 x Kurel SEK-0-0-1-1-1 x GEO0311-1-3
10 Sekb5 x Kure2 SEK-0-0-1-1-1 x GE0305-1-2
11 Bitna x Nunbu BIT-1-1-2 x NUN-1-8

12 Bitna x Kurel BIT-1-1-2 x GE0311-1-3

13 Bitna x Kurel BIT-1-1-2 x GE0311-4-5

14 Bitna x Kure2 BIT-1-1-2 x GE0305-1-2

15 Bitna x Nunbu BIT-1-4-1 x NUN-3-2

16 Bitna x Nunbu BIT-1-4-1 x NUN-3-5

17 Bitna x Kure2 BIT-1-4-1 x GE0305-1-2

18 Nunbu x Sekd5 NUN-1-1 x SEK-0-0-1-1-1
19 Nunbu x Bitna NUN-1-1 x BIT-1-1-2

20 Nunbu x Uni3 NUN-3-2 x UNI3-0-1-1-1

21 Nunbu x Uni3 NUN-3-5 x UNI3-0-1-1-1

22 Nunbu x Bitna NUN-3-5 x BIT-1-1-2

23 Kurel x Uni3 GE0311-1-1 x UNI3-0-1-1-7
24 Kurel x Sekb5 GE0311-1-1 x SEK-0-0-1-1-1
25 Kurel x Sekbb GEO0311-1-3 x SEK-0-0-1-1-1
26 Kurel x Sekbb GEO0311-4-5 x SEK-0-0-1-1-1
27 Kurel x Sekbb GE0305-1-2 x SEK-0-0-1-1-1
28 Kurel x Sekbb GE0305-4-3 x SEK-0-0-1-1-1
29 Kure2 x Uni3 GE0305-4-5 x UNI3-0-1-1-1
30 Kure2 x Uni3 GE0305-4-5 x UNI3-0-1-1-7
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Table 3-17. Seedling characteristics of Cucurbita cross combinations

for bloomless rootstocks for cucumber.

Cross Hypocotyl Cotyledon

comtiaion gl D U b e g
Uni3 x Nunbu 55 7 35 5 5.7 3.1 2/10
Uni3 x Kurel 7.8 7 4 7 52 3.7 0/10
Sekb5 x Kurel 74 7 42 7 5.7 4.0 1/10
Sekb5 x Kure2 7.8 7 3.7 5 53 3.4 0/10
Sek55 x Kure2 6.9 7 36 7 54 32 0/10
Bitna x Kurel 6.8 7 4.1 3 57 34 0/10
Bitna x Kure2 6.2 7 37 7 5.6 34 0/10
Bitna x Kure2 7.0 5 3.3 3 5.1 3.1 1/9
Bitna x Nunbu 7.3 5 35 5 54 3.4 0/10
Bitna x Kure2 53 7 3.6 5 5.8 3.1 1/10
Nunbu x Sekb5 6.0 5 34 5 52 3.4 7/9
Nunbu x Uni3 7.3 5 4.1 7 6.0 35 0/10
Nunbu x Uni3 46 5 35 3 6.2 35 2/10
Nunbu x Bitna 4.6 5 34 3 6.0 34 2/10
Kurel x Uni3 74 7 4.6 5 6.0 3.5 2/10
Kurel x Sekds 6.5 7 4.1 7 6.0 3.5 2/10
KureZ2 x Uni3 4.6 5 34 5 4.7 2.5 2/10
Busandaemok3 8.2 5 3.2 7 4.5 3.2 0/10
Nunbusyeo 7.8 3 35 3 7.0 3.9 0/10
Figleaf gourd 5.0 3 35 5 52 3.7 2/5
Jangchuntojwa 72 3 3.6 3 5.7 4 6/8

# 3. poor, 5. acceptable, 7. good
(2) A=Al o gk =34
b AR R P

20099 39 13Y Qo] EF HAFAHAS Fda, FEADA A
‘%‘ [e)

Aurel 1771 %33 =28 Fuk g 2EZ 0 2= Bloomless 2EL ‘H
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o] AEEE 49 10€° dsd ZTHLHIFs20 854, vt
dagor AAsdn. AuEH e Bloomless A& F7kek 2k 27

i FEER = Bloomel #AEAtHTable 3-18). Bloome] A2
Tgx7]Q0 59 12¢ddl= A AU =38 Ao, 54 29FH y
Efu7] Alztstel JA kst 69 195 wol wAs o A
= Matsumoto (1980)¢] ZsAjufjol A FZA|7]el ofgb2 %7} AEet
+ A w& Bloom@A o] FrhsthE Halet dAHE= AolH,
Yamamoto & (1991)¢] WA Avi= 59 5E 69 AAH, <A 0 (3
<349 59)= 69 FHEH sheAdd BloomZ Aol Wtthe WietE
A A€t} Bloome] HAe= el B¢ tHEFEel wE Blooma A &
o] Apol= U3t Bloomlessth &5 Awisto = A WA= 7] 43 A4
Sl = WA S (Tetsuyuki 5, 1992; Yamanaka®t Sakada, 1993; 1994),

a8l He2e d7FFH(Sakata 5, 2006), ZAFH W (Wataru &,

1993) seol Harxo] ot & AP KA ASNAE ol F
& R A G
FHFE A5 x ‘FEH2 % 5 Z2Fo] hu|EEF vuFdS o

ol

F w9 0 AFo] wAG nzagh ol A% FFstel A
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Table 3-18. Number and weight of cucumber fruit grafted on F;

bloomless rootstocks.

CrOSS‘. ) Bloom 1}Ir?iit%f V;I‘e?gillt V%iegﬂt
combination /20plants of fruit(g) of fruit(g)
Uni3 x Nunbu Bloomless 241 63,200 262.2
Uni3 x Kurel Bloomless 320 84,120 262.9
Sekbb x Kurel Bloomless 300 79,460 264.9
Sekbs x Kure2 Bloomless 318 85,320 268.3
Sekb5 x Kure2 Bloomless 329 87,850 267.0
Bitna x Kurel Bloomless 304 81,810 269.1
Bitna x Kure2 Bloomless 301 80,710 268.1
Bitna x Kure2 Bloomless 312 83,200 266.7
Bitna x Nunbu Bloomless 318 84,920 267.0
Bitna x Kure2 Bloomless 331 87,970 265.8
Nunbu x Sekb55 Bloomless 331 88,480 267.3
Nunbu x Uni3 Bloomless 316 85,160 269.5
Nunbu x Uni3 Bloomless 321 82,800 2579
Nunbu x Bitna Bloomless 319 85,080 266.7
Kurel x Uni3 Bloomless 313 82,910 264.9
Kurel x Sekb5 Bloomless 306 81,250 265.5
Kure2 x Uni3 Bloomless 310 81,840 264.0
Busandaemok3 Bloomless 296 78,330 264.6
Nunbusyeo Bloomless 323 88,790 274.9
Figleaf gourd Bloom 307 80,390 261.9
Jangchuntojwa Bloom 322 82,610 256.6
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Fig. 3-7. Root-knots form on the roots of rootstocks for cucumber.
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Fig. 3-8. Roots of ‘Nunbu' x ‘Uni3’(upper) and ‘Nunbusyeo (lower)

showing difference in root knots.
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Fig. 3-9. Growth of F; bloomless rootstocks grown at 13T at day
and 8C at night for 14 days in the growth chamber.

e
ox
Ho
Jm
oX

>~
el

(5) 22k =g
7h A=s = W

20109 19 189 Qo] #F HEHL S FFste] ATt FHE(
HAE o] &t on, tEg sHre 1z Add S5 = o

o2 Bloomless¥ &2 ‘FAtd &3 ‘wHA'E dAsta, Luty)
2E S35y FEERXE 2] E
o stFate] 149 29U AFFHHeE HEsIA T

- 127 -



el Aot 2

Al S Bloomless Al &

= 42890

o

-

tHH] &S

o

ol

el

ol
o]

o)

il

i

az

ol
=

(th) 2t

Wox Rl xR

55 x ‘a2,

A
all

At

@] Bloomless ©H]3

3}
ol

o %

e

[e]

b, AR T

=13
15 A

]

253

o &3 5.t}

jm]
2

S«

ok
QF

-
.

T 1] ol A

29} A55 x 2 2§ el sk tH(Table 3-19).

- 128 -



Table 3-19. Number and weight of cucumber fruits harvested from

plants grafted on bloomless rootstocks(4/6~6/5, 6ldays, 25 times).

Marketable fruit Unmarketable fruit Total
CI'OSS No Total Mean No. Total Mean No of Total Mean
combination o f' weight weight o f' weight weight fruits/ weight weight
fruits of fruit of fruit fruits of fruit of fruit 20 of fruit of fruit
(g) (g) (g) (g) plants (g) (g)

Sekd5 x Kure2 469 8305 1771 2 230 1150 471 83280 1768
Bitna x Nunbu 418 7314 1750 4 750 1875 422 73890 1751
Bitna x Kure2 475 8436 1776 4 700 1750 479 85060 1776
Nunbu x Uni3 470 81,80  174.0 5 960 1920 475 82760 1742

Nunbu x Bitna 452 7868 1741 11 1,20 1091 463 79880 1725

Busandaemok3 424 75,96 1792 8 1,19 1488 432 77150 1786

Nunbusyeo 458 80,79 1764 6 1,05 175.0 464 81,840 1764
Figleaf gourd 392 6524 1664 8 890 111.3 400 66,130  165.3
Jangchuntojwa 429 76,70 1788 6 640 106.7 435 77340 1778
non-grafting 363 67,60  186.2 - - - 363 67600 1862

Y 7

2070/03/31

A S
2010/05/25

Fig. 3-9. Seedlings of rootstocks(A), and growth of cucumber plants grafted
on the rootstocks at early(B) and late(C) stage of growing in the field.
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Table 3-207 #Zo] wj=e] dol= ‘Ab55 x ‘G277 68om= 7Hg A3

3, ERAE 526mE 7Hg Aekh A x T2 568mE A

Hrps Hdolov dnbror wise] o7l gus Sy vste)
of HjSo] dolod= Wy x ‘27 A5 x 2 ET 553

rlo

Wl Z9] Frle ‘EEEuPo] 463mE MY FYoU OB 27 =%

A S v ek,

oo asl 2le 2P BE wRARE 4, 4G x4
AEs wRAE 23, 2 23 28 Aol

Table 3-20. Seedling characteristics of bloomless rootstocks.

Hypocotyl Cotyledon

Rootstock . ]
cultivar Length  Diameter Length Width Green

(mm) (mm) (mm) (mm) color
Sekbb x Kure2 68.5 4.18 52.1 34.0 light
Bitna x Kure?2 56.8 4.23 52.4 34.3 light
Nunbusyeo 52.6 421 61.1 37.7 dark
Figleaf gourd 55.8 4.63 56.4 459 medium

A Fol HELHES A ZAFs Table 3219 #o] A4 1|
o] “H55 x FH27E 100%, W x FH2E 975% 2 hEFEE 2
Ad =3k AiEEFERE fE5ete] &34 ol AFALs Table

3-229% o] 2 WU x FAY WEHEI EPA L H55 x T
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Table 3-21. Survival ratio of cucumber seedlings grafted on

bloomless rootstocks.

Rootstock Healthy plant Dead plant Infected plant
cultivar (%) (%) (%)
Sek55 x Kure?2 100 0 0
Bitna x Kure?2 975 0 2.5
Nunbusyeo 975 2.5 0
Figleaf gourd 92.5 75 0

Table 3-22. Growth of cucumber seedlings grafted on bloomless

rootstocks.
i Fresh igh
Rootstock Plant Dlar(')neter No. of Length Width res ( gv;zelg t
. height hypocotyl lealves of leaf of leaf
cultivar (cm) (mm) (cm) (cm) Shoot  Root
Sekbb x Kure?2 95 45 4 7.9 7.0 3.3 1.9
Bitna x Kure?2 6.5 4.5 4 8.7 7.8 3.6 1.9
Nunbusyeo 95 4.8 4 8.3 7.6 3.8 2.4
Figleaf gourd 55 45 4 7.4 6.3 3.2 2.4
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Table 3-23. Growth of cucumber plants grafted on rootstocks 20 days

after transplanting to greenhouse.

. Diameter
Rootstock Pl.ant No. Length No. of Length  Width of
. height of of node leaves of leaf of leaf h 1
cultivar (cm) nodes (cm) (cm) (cm) (mm)
Sekbb x Kure2 30.7 ab” 6 a 51 ab 10 a 138 a 143 a 6.3 a
Bitna x Kure2 32.0 ab 6 a 5.3 ab 9ab 153 a 155 a 56 a
Nunbusyeo 32.7 a 6 a 54 a 11 a 142 a 150 a 54 a
Figleaf gourd 297 b 6 a 49 b 9ab 143 a 150 a 6.9 a
Non-grafting 14.7 ¢ 6 a 24 ¢ 7b 138 a 130 a 51 a

"Mean separation within columns by DMRT at 5% level
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Table 3-24. Growth of cucumber plants grafted on rootstocks 60days

after transplanting.

Rootstock El,ar;]tt No. of Leg%th No. of L;:rigtkfl V}fildthf Diameter
3 e1g Ol lea ol lea
cultivar (cm) nodes ngﬁ)e leaves (em) (em) h%(;tyl

Sekb5 x KureZ2 2183 a” 240 a 91la 250 a 260 ab 268 ab 104 b

Bitna x Kure2 2100 a 230 ab 91 a 240 ab 285 a 2717 a 102 b
Nunbusyeo 219.7 a 250 a 88 a 26.0 a 270 ab 268 ab 137 a
Figleaf gourd 1903 ab  23.0 ab 83 a 240 ab 275 ab 280 a 156 a
Non-grafting 159.7 b 203 b 79 a 213 b 243 b 230 b 9.0 b

"Mean separation within columns by DMRT at 5% level
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WS Wub ohel Ry Habel gl AR o 20% Btk 4
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Ao oo AFHAPNAE FHREETG FHRF AFo] $53)

olzgt A¥+= H(1996)°] Qo] #F “WMA'I ‘G=135'E Bloomlesst
s

wel ‘e Re E ] FEa] AR 4% HAEAL A A
2HZ ekl AEa o] AmA] WG ot BAFA S5
G sacta @ Avel §AE

24A%E FEHoR nHSE WL x 2 2ol FEA 2
Sghero] @wokom ASMLAA UEE v FrowA Fod 54
A fu WFe] Holsh A WEe] He Wow 4o HEHow
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Table 3-25. Number and weight of cucumber fruits harvested from
plants grafted on bloomless rootstocks(3/29~5/28, 6ldays, 24

times).
Marketable fruit Unmarketable fruit

Rootstock No Total Mean No Total Mean

It of. weight weight of' weight weight
cultivar fruits of fruit of fruit fruits of fruit of fruit

(g) (g) (g) (g)

Bitna x Kure2 168 a 33,980 a 203 a 2 a 280 a 93 a
Nunbusyeo 158 a 31,840 a 202 a 4 a 550 a 167 a

“Mean separation within columns by DMRT at 5% level
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welq ghgarell AT ET pol Qo] A
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Fig. 3-10. Growth of cucumber plants grafted on the rootstocks in
the field. Grafted on Gangdongtojwa(left). Grafted on Together(right).
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Fig. 3-11. Growth of cucumber plants grafted on the rootstocks in

the field, and cucumber fruits harvested.
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Fig. 3-12. Scanning electron micrographs of bloomless and bloom

cucumber fruit surface. A(x150), C(x300) and E(x1000), bloomless

cucumber fruit surface;

B(x150), D(x300) and F(x1000), bloom

cucumber fruit surface; BC, bladder cell; EW, epicuticular waxes;

PT, particles; ST, stomata
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Fig 3-13. Bloom(upper) and bloomless(lower) cucumber fruits.

Table 3-26. Comparison of skin color factors of cucumber fruits on

the plants grafted on rootstocks.

Rootstock cultivar L a b

Bitna x Kure2 26.5 b* -39 ab 6.7 ab
Sekbb x Kure2 268 b -42 ab 73 a
Nunbusyeo 270 b -4.1 ab 70 a
Busandaemok3 274 b -4.0 ab 71 a
Jangchuntojwa 30.3 a -38 a 59 b
Figleaf gourd 29.8 a -4.3 b 72 a
non-grafting 314 a -4.2 ab 6.6 ab

* Mean separation within columns by DMRT by the 5% level
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Fig. 3-14. Silicon contents of cucumber leaves on the plants grafted on

the bloom(Figleaf gourd) and bloomless(Busandaemok3) rootstocks.
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Fig. 3-15. Silicon contents of cucumber fruits on the plants grafted on

the bloom(Fig leaf gourd) and bloomless(Busandaemok3) rootstocks.
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Table 3-27. Silicon contents of cucumber leaves on the plants grafted

on rootstocks.

Rootstock cultivar 20days’ 40days 60days
Uni3 0.14 ¢ 023 b 015 Db
Jangbu 0.52 b 191 a 1.16 a
Uni3 x Jangbu 0.70 ab 1.70 a 1.16 a
Jangbu x Uni3 0.75 a 175 a 117 a

“Days after grafting
YMean separation within columns by DMRT at 5% level
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Fig. 3-16. Comparison of sugar contents in cucumber fruits from the

plants grafted on different rootstocks.
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Fig. 3-17. Comparison of amino acid contents in cucumber fruits from

plant grafted on different rootstocks.
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(1) #FrRo=d A

Fig. 5-2. Melon plants grafted on the rootstocks
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Fig. 5-4. Ilsacheonri rootstocks.
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Fig. 5-6. Cucumber plants grafted on the rootstocks.
Bloomless Together(left side of figures), Bloom(right side of figures).
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Fig. 5-8. Cucumber plants grafted on the rootstocks.
Bloomless Kkalnawon(left side of figures), Bloom(right side of figures).
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