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macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
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Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea
Hydrangea

macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
macrophylla
serrata

serrata

serrata

serrata

serrata

serrata

aspera

aspera

arborescens
arborescens
arborescens
arborescens
arborescens

Hydrangea paniculata

Hydrangea

paniculata

Hydrangea paniculata

Hydrangea paniculata

Hydrangea paniculata

Hydrangea paniculata

Hydrangea paniculata

Hydrangea paniculata

Hydrangea paniculata

Hydrangea paniculata

Hydrangea paniculata

Hydrangea paniculata
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macrophylla SUBSP.
macrophylla SUBSP.
macrophylla SUBSP.
macrophylla SUBSP.
macrophylla SUBSP.
macrophylla SUBSP.



89 vidg Ty = Hydrangea paniculata
90 A= Hydrangea paniculata
91 Al A B 24 Hydrangea paniculata
92 f2d= Hydrangea paniculata
93 M=ol E Hydrangea paniculata
94 Ay Hydrangea paniculata
95 Z | o Hydrangea paniculata
96 371971 Hydrangea paniculata
97 FHEEHZ Hydrangea quercifolia
98 HY Hydrangea quercifolia
99 ey Hydrangea quercifolia
100 2 FAO|AE Hydrangea quercifolia
101 253 Hydrangea quercifolia
102 AEFg= Hydrangea quercifolia
103 a2~ Hydrangea quercifolia
104 HUASE Hydrangea quercifolia
105 4 Hydrangea quercifolia
106 SRR Hydrangea quercifolia
107 i pd el R Hydrangea quercifolia
108 g ety 2~ Hydrangea anomala SUBSP. petiolaris
109 vk == 24 Y Hydrangea anomala
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Annabe

5

5. 7% #F EF &4 YR dwH 57

Hat ) Iflaesae
. . Inflarescence Sepal colour Time of
No. Cultivar Plant form height depe (RHS chart) bloomi Danater
(m g (m
1 Adri Upright 20 Mophead Red-Purple Ma 180
a
& P Group(73A) v
. Red-Purple
2 Greomurngda Upright 240 Mophead May 150
Group(74C)
3 Suri Upright 10  Mophead Red-Purple Ma 145
Url
prie Group(N74D) v
4 Ro Upright % la Red-Purple April 168
mance
g cecap Group(65A)
5  Hanpungcha Upright 20 La Red-Purple M 194
C
& I Group(62B) v
Red-Purple
6 CH Shrub 170 Mophead May 140
Group(N66C)
7 F Upright 30 Lacecap Red-Purple Ma 17
eV
orever prie Group(73B) v
8 I Upright 18 Mophead Greyed-Green Ma 140
VOI
Y e b Group(192D) v



10

11

12

13

14

15

16

17

18

19

21

31

Ocean

KwoKwon

Green fire

Casino

Emerald

Rodeo

Snowball

Bwalsuguk

Kurenie

Aiehime

Annabel

Hrk Sastion

Early Rose

Vanilla Sky

Verena

Upright

Upright

Upright

Upright

Upright

Upright

Upright

Shrub

Shrub

Shrub

Shrub

Upright

Upright

Upright

Upright

Upright

Upright

Upright

Upright

Upright

Upright

Upright

Upright

g £ 8 E

2

z

g £ 5 8 Z

210

210

210

170

370

Mophead

Mophead

Mophead

Mophead

Mophead

Mophead

Mophead

Lacecap

Lacecap

Lacecap

Mophead

Mophead

Mophead

Mophead

Mophead

Mophead

Mophead

Mophead

Mophead

Mophead

Mophead

Mophead

Mophead

Red-Purple
Group(65D)
Red-Purple
Group(62D)
Yellow-Green

Group(144A)
Red-Purple
Group(64C)

Purple Group(76B)

Red-Purple
Group(67C)
Greyed-Green

Group(193C)
Violet Group(NS7C)

White Group(NN155D)

Red-Purple
Group(N74B)
Yellow—Green

Group(145B)
Red-Purple
Group(60D)

White Group(NN155C)

Red-Purple
Group(60D)

Blue Group(100B)

Viloet Group(91B)

Red-Purple
Group(63A)
Red-Purple
Group(62C)
Red-Purple
Group(63B)
Red-Purple
Group(66B)
Red-Purple
Group(68D)
Yellow—Green

Group(145D)
Purple Group(77D)

March

March

March

March

March

March

March

March

March

174

196

150

107

126

138

123

114

119

179

163

215




OE W0l &, FRE, o, B
e RS SR ‘e ST

Kising', Wy B Jong’, Jn

e Chonreem Natonsl Urwersry. G o136,
| Mo GARDENFLANTIC). Grangis 61188 Rocea ilananco At

0353008, wgeningrSharm st Tectrlogy

KOREAN JOURNAL OF E g o
HORTICULTURAL SCIENCE & TECHNOLOGY A%0| O} 2010] XpIo wARIA BjO|EY
24

A New Breeding Zintedeschia atfiopica White Ring’ with
Short Plant Height of Suitable for Pots

2016 BHR0ISHE| 27|SE) W H104%t EAEEYES| X2
Program & Abstracts
the Ke for

2016

FH ANLE 20 (Smart Horticulture)
Urt2 222016 5.25(+)~28(=). HUTHHE(CECO)

o] sifa} ol

e =
P} OFYO] Q40 AGHCEE| 0| ‘DR 2
Breecing of Standard Rose 'Mana’ with Good color Shape

CL A

e L

o
B =R
A3 FPILS AL FTGY 1 U v
ng a7

Collection and Crossability of Hydrangea Germplasm for
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FA AN Hydrangea macrophylla 287\ %<&, H. arborescens 57V ¥%, H. serrata 47
%% H. paniculata 187Y =%, H. quercitolia 67\ EF3 H. anomala 17 =% (F 627
=)

=4 w0 slEdtel & WX = Sucrose 10%, Boric acid 100mg-L', Agar 0.8%% %A
sto] Algstd o, #AFEe WX E Egol= Fgie 02m =X §F SHES R 239 &
PG HEZUA G SRTFE T8 AAl golHE Zof & H 1 9ol FHlE &2t
= 2YaE 29 TS 2ol WA mtEA A F AA=@25T)d 12413 B %
Au|F & o83t FF T 10007) 4 5S¥bEclo] dolsS WE &R FAIG

=4 AY © H macrophyllao| A+ ‘JH03 ] 81.7% =% 7V& =kil, H. paniculata®l A+

'paniculata hydrangea’ 7} 8850% %2 7} =&, H. serratac AAA Sz spiE #olg o]
vretomw  'Heukhui hydrangea’ 7} 4867% % 7V ®=$ke. H. arborecsens= 'Pink
annabelle’ ©] 73.23% % 7} =k3l, H. quercifolia= 'Oakleaf hydrangea’' 7} 88.44% =% 7}



F =to mpxwr o 2 H. anomala 'Petiolris' = 39.01%

L FE FW EFY AT el

Cultivar Average(%) Mxx (%9  Mn %
Mountain hydangea(H. serrata) 23.65+4.83 40.51 12.26
Aihime(H. serrata) 26.04+10.42 55.05 9.09

lryun(H. serrata) 39.83£7.75 61.99 18.76
Heukhui hydangea(H.s errata) 48.67+9.15 73.30 18.60
Magical pinkerbellH. aborescens) 59.29+1.50 63.60 56.66
Sweet annabelle(#. aborescens) 12.77£1.27 16.91 9.00

Annabelle(H. aborescens) 29.02+2.83 35.34 18.40
Incrediball(H. aborescens) 56.14+1.86 63.49 53.22
Pink annabelle(®. aborescens) 73.23+3.82 80.61 60.00
Limelight(H. paniculata) 64.20+1.41 68.58 60.21
Living little lime(#. paniculata) 0.00 0.00 0.00

Little lime(H. paniculata) 0.00 0.00 0.00

Magical montblanc(X. paniculata) 54.88+1.61 59.74 51.17
Magical summer(H. paniculata) 79.74+1.60 84.07 74.41
Magical kilimanjaro(#. paniculata) 46.58+2.25 51.34 39.30
Magical fire(H. panicuiata) 66.23+1.27 69.16 61.98
Magical himalaya(#. paniculata) 43.70+3.84 53.67 32.90
Magical moonlight(H. paniculata) 72.80+3.64 79.72 59.36
Paniculata hydrangea(#. paniculata) 88.50£1.80 94.30 84.70
Vanille fraise(X. paniculata) 59.15+5.68 73.98 48.77
Silver dollar(H. paniculata) 60.02+2.78 65.98 50.54
Angel’s blush(H. paniculata) 55.18+3.86 67.16 42.91
Wim'’s Red(#. paniculata) 19.61+4.22 36.26 13.10
Candlelight(H. paniculata) 71.85+3.12 78.55 60.55
Phantom(#. paniculata) 39.47+5.07 56.60 27.90
Polar bear(H. paniculata) 65.64+5.24 79.05 53.48
Pinky winky(#. paniculata) 55.15+1.88 61.81 51.71
Burgundy (H. quercifolia) 27.74£5.95 50.14 16.40
Snow giant(H. quercifolia) 61.79+4.74 77.46 48.70
Tennessee clone(Hd. quercifolia) 62.59+6.73 77.46 37.20



Harmony (H. quercifolia)

Oakleaf hydrangea(H. quercifolia)
Ruby slippers(H. quercifolia)

Petiolaris(H. anomala SUBP. Petiolaris)

Green fire(H. macrophylla)
Adria(H. macrophylla)
Coral(H. macrophylla)
Alps(H. macrophylla)
RB(H. macrophyila)

HR(H. macrophylla)

Red ace(H. macrophylla)
JHO2(H. macrophyila)
Casino(H. macrophylla)
Snowball(H. macrophylla)
Barue(4. macrophyila)
JHO6(H. macrophylla)
Amiseuteu(#. macrophyila)

Pink sensation(H. macrophyila)

Cantata(H. macrophylla)
Early Rose(H. macrophylia)
Blaumeise(H. macrophylia)
JHOX(H. macrophylla)
Ocean(H. macrophylia)
Topaz(H. macrophylla)
Verena(H. macrophylla)
Ivory(H. macrophyila)
JHO3(H. macrophylla)
Suri(4. macrophylla)
Rosita(H. macrophylla)
Kwokwon(H. macrophyila)
Emerald(4. macrophyila)
Freefone(H. macrophylla)

56.24+7.09
88.44+1.92
66.78£7.35
39.01+6.73
0
66.70=1.00
0
8.00=1.60
9.00£1.60
20.00£3.30
50.00£3.30
23.30+3.30
0
0
26.70£3.30
0
20.00£3.30
43.30+3.00
0
28.30£3.30
0
73.30£3.30
2.30£5.00
0
33.30£5.00
56.70£3.30
81.70=1.70
35.00=1.70
23.30+3.30
63.30£3.30
18.30+£1.70
0

75.95
95.31
81.50
54.40

70.10

10.25
3.33
25.46
60.00
33.30

33.50

25.23
50.23

36.30

75.20
10.30

38.00
60.36
85.17
37.00
26.60
69.00
20.30

42.25
83.60
44.78
21.25

99.8

5.00
7.90
13.30
39.29
18.56

19.68

16.36
41.30

18.30

69.33
2.00

27.80
52.00
75.62
33.30
20.00
99.70
16.33
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Breeding of a New Bi-color Chrysanthemum ‘Sunny
Summer’ for Summer Flowering

P39

B, due', dag, 2

'PURSERY BoEHTY, "FRaa R

Hyun Seok Kim'*, Im Soo Kim', Tae Young Kwon', and Chang Kil Kim*
"Division of Horticuftural Management, Gyeongsangbuk-do Agricultural Research
and Extension Services, Daegu 41404, Korea, “Department of Horticultural
Sciences, Kyungpook National University, Daegu 41566, Korea

e Bl AR 23 WL E 48 AR R
2oz 20134 Rifslel AT FFoIch BES ¥ES 25 78
A FRY UoHE &3 FFoE e B4 g
o|T FES MGHQ ApZErolch. 2014WRE 29t FAH, A
Aok L AR 2ol SRS ANstelck AUEeT S 2%
4o AYYe] TF Yo WS BAOE RS o]
T Ee Asoln), ShQERs A Yolch RARRE T B9
79 Z¢ol Zigieinl, 2o B 6.5eme 2Fe2E oK E Hel
7 ERUoke 119m, £F et 154780]ck 39 239 Bt
Aol W28 AT 49 20978 BARAT S92l
£ BN AsiAe) 2047} S5UIT 2L 108.7em,
B Hoit 154702 RaAuleh 2okes), BRUok AdAR
o B 6.5molgl, o) AAE 6.0cmol3ict 79 168 AR
39 139 AeE FuE A FYolNE AL8UFTH FAA
) 2y w59 AE who, BHYSE 178, RELelke 6lem
oItk

T. 0533200254, F. 053-320-0221, kimhskkk@korea ks
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DA SE po] AHCIEY FH|OM, ‘Sun
Green' MEF

A New Hybrid Camation ‘Sun Green' with Bright Green
Flower Color of Standard Type

oK, FAol, WEW, L8], USZ, REA"

P-3-@

IunasHAUY
Mi-Seon Kim, Jae-A Jung, Jong-Taek Park, Hak-Ki Shin, Do-Kuk Kim,
and Bong-Sik Yu*

Floriculture Resesasrch Division, National Institute of Horticultural & Herbal
Science

i) e ok BAAZI(oMON, 2ol avlgke 3
Yolglort Aol AP, Wik FAE B2 44 Wol A8EIT
Slch. B3] S| charska = et Fotsch Gl AR
HSLEA} 10°C 2 sob ARY WHIE AR el sick
Fhflol & 20149 71 71@ A 72ha, P4} 13001902 A
BhgaI 491E RO, SeluetolA o1l FBSR e TR
o} 7hiloldl EES olgeloh 25 FolM K4 SATFTI 8
2jERelwst e £ FRUVH 3 S00-700802 v 5713

PYZ]  Korean J. Hortic. Sci. Technol. 34 (Suppl Il October 2016

sigto) At} B3] H2ofe F34 Ash Fhlol e £UF 37l v
£ SyAHEAE 2a34el g0l TR FAHE ATE BT A
wis7he) FRo) Herigel B oF Al 8 Fudd
SAEUoAE St TAEE A4S AT @7 SRR 2
o}, 20159 F-EsHe] Axo] FF ‘Sun Green' s S 7
lo}'Sun Green'& 20104] 44 AHckE FF Harbey'sh
“Royal Green'& |8, Béisto} A % H4473 ¥ 20154 583
33 ATREFUINE A HgHos FEAc el
‘Sun Green'S AShe 2dc=YoR 24 vgae] A4l Jie
H5et g FEe] o2 S8 Sholn Fo| 2u FYoI7
Q)3 BBl Stk 53, Yol FALHeloA Wst £l A
2 o488 1] el AT %ol Zu AR H4o) Atk
ERHAN $7h Ao 71540] ol 05U EAAA A
Agu|Folth. 187 ShgaU L7 30°CoIA T A EF
o goyal St Slom A Sorerlohe oRISER SCoK
FoiZT FULEE 25°C7 WA RES B

T. 063-2384810, F. 063-238-6805, kimms290Bkoreagokr

| 102 ammn
Evaluation of Pollen Characters on Hydrangea
Macrophylla, Hydrangea Paniculata, Hydrangea
Arborescens

P-3-0

May Thinn Khaing ', Gap Chon Go', Seang Hwa Park', Hyun Jun Kint',
Hyo Jin Jung, Jae-Sin Lee’, and Toe-Ho Han'**

IDepartment of Horticulture, Chonnam National University, Gwangu 61186,
Korea, “Division of Plant Biotechnology, Chonnam Natioral Universty, Gwangju
61186, Kores, “eollanamdo Agricuitural Research and Extension Services,
Neju 58213, Korea, ‘Insttution of Agricultural Science and Technology,
Chonnam National Universiy, Gwangju 61186, Korea

Limited information is available on the reproductive behavior of
Hydrangea. Therefore an experiment on pollen study in Hydrangea
was conducted in Department of Horticulture, Chonnam National
University, during the summer, 2016, The objectives of this study
were to investigate pollen characters in this popular omamental plant
for the future breeding program. The flowers of 35 cultivars of Hydrangea
species including Hydrangea macrophylla, Hydrangea paniculata,
Hydrangea arborescens were used for this study. All the plants were
maintained under the greenhouse condition. Pollen grains per anther
were examined by using Haemacytometer, pollen germination and
pollen tube length was observed by using fluorescence microscopy
as soon as after collected. High level of pollen germination was
observed in Hmacrophylla ‘Red ace” (93.33%), H. paniculata ‘Limelight
(89:33%) and Harborescens *Annabelle’ (88.33%), respectively. Likewise,
the longest pollen tube growth was noticed in ‘Limelight’ (42um)
and H. macrophylla ‘Adria’ (40 um), which also contains high level
of pollen grains per anther (46.4 X 104). According to these results,
it can be observed that pollen characters were different among the
cultivars and pollen germination and pollen tube length were
significantly correlated. Pollen germination did not occur in some
cultivars. This finding indicates the quality of pollen grains and
warranted the investigation of ploidy level. It will be useful for the

2016. Evaluation of Pollen Characters on Hydrangea Macrophylla, Hydrangea Paniculata, Hydrangea Arborescens. Khaing, M.
T., Go, G. C.,, Park, S. H., Kim, H. J, Jung, H. J, Lee, J. S., & Han, T. H. 3= Q83| st =], 204-205.

W =Z7HF A A3F
- A A= AN F(H. macrophylla, H.serrata, H. arborescens, H.paniculata), 127 ¥ % (
uhd gt ~7ko] ) FAMA o], of=glo} H ool HAHA ofolHE YA wixAE et
o|E, EetolE, ofvpl Aol Fo])
- A% g Edol 8wl X = Sucrose 10%, Boric acid 100mg L™, Agar 0.8%% %43}
AREetR o, b Jfekst Ak S FReke] ZH2E 4T, -20C, 72T By &

B el FA, 28 ¥, 6% ¥, 108 F wR

=AY A3 gt Holg2 ths BE AR 29 Ao Wolgo] oz FolEial 3HE ol
& e £ 4CHY e W g 27 29%E waA welele A8 B
-20CE 697kx 9] drolgo] 4T 2249} H52ek Aoz Hol 20T oA 6709 A
FE/GelGn B 5 92 o ARE. 720 1094 3 An AAw ool
RS Gl o By Aol -72Te shiEs ®H#ste o] AHEET Aow A7tE™
Ask A7 e FES wmE gE 720 Aol A
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Pollen germination(%) stored for different period

Cultivars Month after storage
0 2 6 10
H. macrophylla ° Vanilla sky’ 75 b* 33.75 b 0c 0 a
‘Pink sensation’ 36.67 e 18 de 4Db 0a
‘Adria’ 19 14 ef lc 0a
‘Red ace’ 3bHe 10 f 0c 0a
‘Kowkwon’ 23 f 11f 4 b 0a
‘Ivory’ 36 e 22 cd 4 b la
H. paniculata *Womseuredeu’ 85 a 42.5 a 4b 1a
‘Magical moonlight’ 81.67 ab 41.25 a 5 ab la
‘Candle light’ 80 ab 24 ¢ 6 a 2 a
H. arborescens ‘Annabelle’ 75 b 32D 4 b la
‘Pink Annabelle’ 56 d 23 ¢ 5 ab 0 a
H. serrata ‘Kurenie’ 65 C 31.25 b 5 ab 0 a

? Means separation within columns by LSD test at p = 0.05.

®8 g FF H 20 T A sEe Tols(%)

Pollen germination(%) stored for different period

Cultivars Month after storage
0 2 6 10
H. macrophylla ° Vanilla sky’ 75 b* 30.25 d 22.5 b 1.0 d
‘Pink sensation’ 36.67 e 18 e 12.0 ¢ 95D
‘Adria’ 19 f 9.75 f 4.25 d 1.0 d
‘Red ace’ 3D e 10 f 4.0 d 0d
‘Kowkwon’ 23 f 11 f 4.5 d 0d
‘Ivory”’ 36 e 16 ef 6.0 d 3.0 cd
H. paniculata “Womseuredeu’ 85 a 63.5 a 20.75 b 11.0 b
‘Magical moonlight’ 81.67 ab 42 ¢ 19.0 b 175 a
‘Candle light’ 80 ab 57 b 11.0 ¢ 10.0 b
H. arborescens ‘Annabelle’ 7 Db 475 ¢ 225 Db 6.0 c
‘Pink Annabelle’ 56 d 56 b 29.0 a 0d
H. serrata ‘Kurenie’ 65 C 33.75 d 20.0 b 0d

?"Means separation within columns by LSD test at p = 0.05.
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Pollen germination(%) stored for different period

Cultivars Month after storage
0 2 6 10

H. macrophylla ° Vanilla sky’ 75 b* 35.75 d 36.25 b 175 d
‘Pink sensation’ 36.67 e 18 14.2 ef 40 e
‘Adria’ 19 f 105 g 7.0 gh 3.0 e
‘Red ace’ 35 e 10 g 4.0 h 20 e
‘Kowkwon’ 23 f 135 fg 9.5 fg 30e
‘Ivory’ 36 e 15.25 fg 8.25 gh 6.0 e

H. paniculata *Womseuredeu’ 85 a 66.5 a 555 a 13.0 d
‘Magical moonlight’ 81.67 ab 44 c 20.0 d 165 d
‘Candle light’ 80 ab 47+1.0 350 Db 350 Db

H. arborescens ‘Annabelle’ 7 Db 45.75 ¢ 27.0 ¢ 245 ¢
‘Pink Annabelle’ 56 d 5 b 52.0 a 52 a

H serrata ‘Kurenie’ 65 ¢ 24 e 18.0 de 16.0 d

" Means separation within columns by LSD test at p = 0.05.
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ion of Pollen ination and Storage of Hydrangea
accessions under Various Temperature and Period
May Thinn Khaing *, Seong-Hwa Bak', Choi Ho Jeong?, Tae-Ho Han'2"
“Department of Horticulture, Chonnam National University, Gwangju 61186, Korea
2GARDEN PLANT (Co., Ltd), Gwangju 61186, Korea

Abstract

XIil ISFBHP 2019

Il International Symposium

on Flower Bulbs and Herbaceougl'lﬁérgnials

» ay 1 -3, 2019 / Grand Ambassador, Seoul, Korea

Results

2019. Evaluation of Pollen Germination and Storage of Hydrangea accessions under various temperature and period, Tae-Ho
Han, M. T. Khaing, S. H. Bak & C. H. Jeong., ISFBHP2019 Abstract. 80p.
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Mean pollen tube length(mm)

Pollination Hours after pollination
24" 48 72
H macrophylla ‘lvory’ selfed 0d 0.27 b 0.38 ¢
‘Ivory’ x ‘Cheunpongcha’ 0.08 ¢ 0.22 b 04 c
‘lvory’ x ‘Adria’ 0d 032 Db 1.23 b
‘Adria” x ‘Red ace’ 0.23 a 2.2 a 2.67 a
H arborescens ‘Annabelle’ selfed 0.17 b 0.23 b 0.23 ¢
‘Annabella’ x ‘Pink Annabelle’ 0d 0.17 b 0.24 c
‘Pink Annabelle’ selfed 0.12 b 0.17 b 0.18 ¢
‘Pink Annabelle” x ‘Annabelle’ 0.06 ¢ 0.22 b 0.25 ¢

“ Means separation within columns by LSD test at p=0.05.
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# 11. Randomly amplified of polymorphic DNA (RAPD) X &glojH &=
No. of
No. of Total Pol his
Primer Sequence (5'—3’) o o 1o Polymorphic oymorpsm
Bands (%)
Bands
OPA-01 CAGGCCCTTC 12 8 66.67
OPA-02 TGCCGAGCTG 12 10 83.33
OPA-03 AGTCAGCCAC 13 10 76.92
OPA-04 AATCGGGCTG 11 7 63.64
OPA-05 AGGGGTCTTG 11 8 72.73
OPA-08 GTGACGTAGG 12 9 75.00
OPA-10 GTGATCGCAG 12 8 66.67
OPA-11 CAATCGCCGT 11 8 72.73
OPA-13 CAGCACCCAC 12 8 66.67
OPA-15 TTCCGAACCC 9 6 66.67
OPA-17 GACCGCTTGT 14 9 64.29
OPA-18 AGGTGACCGT 13 9 69.23
OPA-20 GTTGCGATCC 14 10 71.43
OPI -11 ACATGCCGTG 11 8 72.73
A-15 ATCGCGGAATAT 10 9 90.00
N8034 GCCGCTACT 15 11 73.33
N8054 CAGTGAGCG 10 8 80.00
N8072 CTTAGGGCA 10 6 60.00
N8079 GTGTGCCGTT 11 7 63.64
Similarity
25 © & o & © © © o
5 & B 28 % 8 3
T 5 % § 9 ¥ 7 ¥
93 I?{auwisqgu ’
ni .
L Ne?l'::nl.‘ee }.Hj rangea serrata
a1 Blaumeise
a1 Red Ace
Pink sensation
Vanilla sky
Rost
51
L Elmersﬂ
& Frg‘;fone
Kwokwon
62 Verena — Hydrangea macrophylla
Ocean
Rodeo
Casino
Snowhball
Green fire
RB
Cantata
Suri
[ Cheonpungcha
Barue
Romance
q{ 1”;3?;;:3"3118 Hydrangea arborescens
24 Candle light
Magical moonli
Womseuredeu
Lime light Hydrangea paniculata
Vanilla fraise
5 Little lime
Angle blush

19 12, RAPD A3 dlolH 7|8 UPGMA =213, Bootstrap #-(%) 6007 o

A2,



O-1. A¥(er=3x 14, SCIE =+ 17)

. PISSN 1226-8763
©ISSN 2465-8588

e anZAN

DIMEE HHogy3A

Q{ONASITIRX]

HORTICULTURAL SCIENCE & TECHNOLOGY

2017 #220l2t3] 718 X A106%} EsEUEs| X2y

Program & Abstracts

2017 Annual Spring Conference of the Korean Society for Horticultural Science

= HOIZHE) 02NN AISHE SISt TIS A A HY W BS

S3 &

WA B2 2017, 5. 24(4)~27(=), CRAMSME|(DCC)

WO &

2D (petapiojats|

€D UH - CHEOBIEBAL S1a30ie | GERISIEE  SATIBY
HIAT|QIE|LAME - BEH - TARED - SRH0IL - Zi5 - JRIMOIA
OFE - OIAIOIER - HojAtirle

YAIsiIRe - 2plETl0}
IHSTIMALOIRIE]S] - UeHSfo]

200910} =3} Ao S2fo} oA {448 #-ZARHS color chart 2]
R56D) g0 o] ‘Z22jstE" HF 440l 2010 100Gy <] vt
A& 24412 52 A2isjo] $718 Hewiol 2015vo] B2
FFE Sk Aohie Hed Al E F 2 34 o) ARF
AY(RHS color chart o] R49A)Q] WO\ A& Austol 124} SRS
AlAsiglon), 2014W0] ‘Ui D1-275" AgYow 33 BdPAt
FHWHRE Folo] AF Adslel ‘FRYAY o2 FYsiAL ‘B
2P HEL R FAUR Mol AFHoR Pk g, B
AROZ F Yt A2WolR AH A2 Wrolch. RY BY
ERtgole} ZPgAUY WL FUYEC 2L Y, @)
o) b4l Sl ok Ack. Qo) e ofstul, 241 AgAe) ¥
ARG YA b opsiet. iz EF " BReshErst vlisiy &
7 g A4 ¥ 309 Z1ESA 2714R0| 268cmB 95810,
Aseye Y2 129 At
T. 063-2386951, baramdosa@koreakr

| 354 ==}
A New Cultivar of Kalanchoe blossfeldiana ‘Pink Star'
with Pink Colored Flower

Ji Hye Lee', Min Woo Shin', Yun Hee Kim', Jae Hong Lee’,

Sang Dug Lee', and Jung Jin Lee’

"Cactus and Succulent Research Institute, Gyeonggi-do Agricultural Research
and Extension Services, Goyang 10224, Korea, *Horticultural Research Division,
GyeonggiDo Agricuitural Research and Extension Services, Hwaseong 18388,
Korea

‘The new cultivar of Kalanchoe blassfeldiana *Pink Star’ was developed
at Cactus and Suceulent Research Institute, Gyeonggi-do ARES. in
2016. Breeding line ‘GK09123-2" and K. blossfeldiana ‘Middler’
were crossed and we got 62 seedlings from this combination in
2012. *GK120351-1" had been selected among 7 breeding lines from
2013 to 2014, The test of specific characteristics had been conducted
for the evaluation of breeding line from 2014 to 2016. A cultivar
was finally sclected and applied for the protection of new cultivar
named as ‘Pink Star’. *Pink Star’ has deep purplish pink (RHS color
chart, red purple group, 61D) double-petaled type flower and
scallop-edged and ovate leaves. The plant height reached to 162 cm
6 month after offset planting. The number of flowers and branches
were 46.4 and 2.9 per plant in ‘Pink Star’, respectively. Morphological
characteristics of this cultivar can be maintained through vegetative
propagation.

T. 031-2296172, dwfljh012@koreakr

Hydrangea has a number of attractive characteristics and commonly
cultivated for omamental plants. There are many hydrangea cultivars
for genetic resources and breeding. But it cannot utilize them
effectively for breeding purposes because of a lack of phylogenetic
information. In this study, phylogenetic relationship within o
collection of 4 species and 51 accessions of hydrangea was
evaluated by using RAPD markers. The samples were collected from
hydrangea cultivars which maintained under greenhouse condition in
Chonnam National University. The dendogram was subjected to
clustering analysis using UPGMA in the program of SPSS. RAPD
analysis indicated that among the species, Hydrangea macrophylla
was separated into three major groups and the two groups are
closely related except Topaz varicty. Hydrangea paniculata was
occurred in one major group and Womseuredeu is genetically
distance from other varieties. Hydrangea serrata was divided into
two subgroups and one of this is same group with H. macrophylla.
Hydrangea arborescens was indicated into two major groups and one
is similar to H. serrata and next one is same group with H.
paniculata. Dendrogram suggested that H. macrophylla and H,
serrata were genctically similar and the genetic diversity of H.
serrata greater than that of H. macrophylla. Hybridization within this
group of species may have a greater chance of success than between
more distantly related species. The present study provided useful
information for breeding hydrangea cultivars and further investigations
are still needed to evaluate to develop the improved hydrangea
varieties.

This research was supported by Export Promotion Technology
Development Program (315041-0), Ministry of Agriculture, Food
and Rural Affairs.

T. 062:530-2066, wageningen@hanmailnet
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A New Pachyveria spp. ‘Finger Baby' Intergeneric
Hybrid of Echeveria and Pachyphytum

Ji Hye Lee', Jae Hong Lee', Seung Min Hong’, Gee Young Lee',

Min Woo Shin', and Sang Dug Lee'

"Cactus & Succulent Research Insttute, Gyeongg-do Agricultural Research &
Extension Services, Goyang 10224, Korea, “Crop Research Division, Gyeonggi-Do.
Agricultural Research and Extension Services, Hwaseong 18388, Korea

The new cultivar of Pachyveria spp. ‘Finger Baby’ was developed
at Cactus & Succulent Research Institute, Gyeonggi-do ARES. in
2015. Echeveria *Morning Dew’ and Pachyphytum oviferum were
crossed in 2010 and we got the only one intergencric seedling from
this combination. After pedigree selection from 2011 to 2012, one

| 355 0
Estimating Genetic Diversity Between the Species of
Hydrangea Verification by RAPD Analysis

Tae-Ho Han'?*, May Thinn Khaing', Hyo Jin Jung'?, and Jae-Sin Lee’
"Department of Horticulture, Chonnam National University, “GARDENPLANT(Co),
JJeollanamdo Agricultural Research and Extension Services

EIXN  Hortic. Sci. Technol. 35 (Suppl 1} May 2017

cultivar was finally selected through the test of specific characters
in 2015 and named as ‘Finger Baby’. ‘Finger Baby’ cultivar has
moderately pruinose leaves and yellow-green (144D) base of the
leaves which shows grayed-red (180A) tinged around the edges:
22.1 leaves are clavate, apiculate at the ends, shallowly concave
above, about 4.0cm long and 1.7 cm wide, thick and fleshly. ‘Finge"
Baby' makes almost stemless and mostly solitary rosette, 4.1 ¢™
long and 7.1 cm wide, of densely packed. In cultivation test I

2017. Estimating Genetic Diversity Between the Species of Hydrangea Verification by RAPD Analysis. Han, T. H., Khaing, M.

T., Jung, H. J., & Lee, J. S. (2017).

f=Adsts) eBE x|, 188,

RESEARCH ARTICLE

https:/fdol.org/10.12872/kihst. 20180060

Characterization of Hydrangea Accessions Based
on Morphological and Molecular Markers

May Thinn Khaing', Hyo Jin Jung'?, Jong Bo Kin, and Tae-Ho Han'*"

"Department of Horticulture, Chonnam National University, Gwangju 61186, Korea

*GARDENPLANT(Co,, Ltd ), Gwangju 61186, Korea

*Department of Biotechnology, Konkuk University, Chungju 27478, Korea

*Corresponding author: wageningen(hanmail .net

2018, Characterization of Hydrangea Accessions Based on Morphological and Molecular Markers. Khaing, M. T., Jung, H.
J., Kim, J. B, & Han, T. H. 9| %%}7]&|(SCIE), 36(4), 598-605.
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(A. Dry seed, B Wet seed, C. Seedling)

Seed germination rate (%)

300

100

&
o0

1 2 3 4
a9 15, 3 o] wE = £ Polg 1. In the soil, 2. Under the water, 3. On the
petri dish 4. On the rock wool; The values are the means +SE(n=360), and the means in a

column followed by the same letter are not significantly different according to Duncan’s
test (p=5%).
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Study on the germination efficiency of Hydrangea = |
hybrids by various seedling methods
Seong-Hwa Bak', Tae-Ho Han'" Study on the Efficiency of Hydrangea hybrid Seeds by Seedling

1Department of Horticulture, Chonnam National University, Gwangju 61186, Korea

Methods
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CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS

¥ F W 5:  A8056E F oo ¥ 3¢ | 2019-52%
GRANT NUMBER Nao. 8056 APPLICATION NUMBER No. 2019-52
3 i ! H: 20098 019
FILING DATE 280172019
5 @ 20204 044 289
GRANT DATE 28/04/2020
e @ 3 gy e
COMMON NAME & BOTANICAL Hydrangea macrophylia
NAME OF THE PLANT
3 9 8 4 gyx
DENOMINATION Moonpeace

HEAEE7N 0 2020049289 ~20404904 Y

£

PROTECTION PERIOD 28/04/2020 ~ 27/04/2040
FEF R oE A A dddiausgeEs
TITLE HOLDER INDUSTRY FOUNDATION OF CHONNAM NATIONAL UNIVERSITY
# A 2 #eE
BREEDER Han, Tae-Ho

A FFLS "HENEFHIY, A4z wEt FFHE
THELR FFHASE FHE

This variety Is to certify that plant variety protection right is registered
according to Plant Variely Protection Act

20204 049 284

28104 2020

= o = 2 bk

‘THE COMMISSIONER OF THE KOREA SEED & VARS

CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS

&85 F o4 oW = 4] 2019-508
GRANT NUMBER APPLICATION NUMBER No. 2019-50
& € 4 20199 01 29
FILING DATE 28/01/2019
= 5 @ 20208 049
GRANT DATE 28/04/2020
g Ay 2 sy 3
COMMON NAME & BOTANICAL Hydrangea macrophyfia
NAME OF THE PLANT
% o 9 4: gru
DENGMINATION Moonstar
FT R I AESV 0 202004 928U ~2040304 92
PROTECTION PERIOD 2B/04/2020 ~ 27/04/2040
EFF L 2R A
TITLE HOLDER INDUSTRY FOUNDATION OF CHONNAM NATIONAL UNIVERSITY
&l 4 2 wEE
BREEDER Han, Tae-Ho

e FFL THEANEFRIY, A5z get EFRE
TELF F5HMSE TR

This variety is to certify that plant variety prolection right is registered
accarding to Plant Variety Pratection Act

20200 049 284
281042020
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CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS

FF A E:  AIB058E F 4 9 3@ 7 2018-36%
GRANT NUMBER No. 8058 APPLICATION NUMBER No. 2018-38
T 9 9 20184018199
FILING DATE 19/01/2018
5 &% o 20204 044 289
GRANT DATE 28/04/2020
Zge) dutny o Hn o 55
COMMON NAME & BOTANICAL Hydrangea macrophyila

NAME OF THE PLANT

g5 9 3 oeas
DENOMINATION Macncandle
THEAESY 2020044289 ~2040004 9279

PROTECTION PERIOD 2810412020 ~ 277042040

gz sE e
INDUSTRY FOUNDATION OF CHONNAM NATIONAL UNIVERSITY

E N N
TITLE HOLDER

& <l A BEE A
BREEDER Han, Tae-Ho. Jung Hyo Jin

A9 F3L THEAFZIRIY, Asiz] ge} FFRE
TEURY SIS FHE

This variety Is to certify that plant variely protection rignt is registared
according Lo Prant Variety Protection Act.

20204 049 289
2810412020
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CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS

3 8 o5 Ag059E & 9 W s: sl 2018-35%
GRANT NUMBER No. B05S APPLICATION NUMBER No. 2018-35
T d 9 coed 014199
FILING DATE 19/01/2018
F % 9: 20204 049 289
GRANT DATE 268/04/2020
2o guie 9wy 43
COMMON NAME & BOTANICAL Mydrangea macrophyfia
NAME OF THE PLANT
B % o w 3 FaoE
DENOMINATION Moonlight
FEHEA247 0 20200049289 ~20401104 9279

PROTECTION PERIOD B/0412020 ~ 27/04/2040

E3 8 32 4 A Addzzsngyd

TITLE HOLDER INDUSTRY FOUNDATION OF CHONNAM NATIONAL UNIVERSITY
& 4 % TelE, BEZ
BREEDER Han, Tae-Ho, Jung Hyo Jin

9o EFL rﬂ%’ﬂ%%ii‘ﬂj 54z Mt FFET
AR FSEHUASE FEHUT

This variety is to cestify that plant variety protection right is registered
aceording to Plant Varisty Protection Act

20204 0449 289
2810412020

A8059&

CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS

3 HE 80625 2 9 9 3 A 2018-34%
GRANT NUMBER No_ 8062 APPLICATION NUMBER No.2018-34
z g Y 201840149 19Y
FILING DATE 190112018
S 8 9 2020d 049 289
GRANT DATE 28/04/2020
o) Quy g oy L3
COMMON NAME & BQTANICAL Hydrangea macrophyila
ME OF THE PLANT
b # g o 4 gen
DENOMINATION Moonlove:

202060411284~ 20400404 9 27
28/04/2020 ~ 2710412040

Avko skl obel g

PROTECTION PERIOD

¥ 2 n o5 @ A

TITLE HOLDER INDUSTRY FOUNDATION OF CHONNAM NATIONAL UNIVERSITY
k3 K 7 geE, FE
BREEDER Han, Tae-Ha, Jung Hya Jin

e FFL THENEFHIY, A54zo] el FFRE
FEERA SIS FEHUS

This variety is to certify that plant variety protection right is registered
acsording to Plant Variety Protection Act

2020 044 289

2810412020
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DCear Author,
Your manuscript has been submitted in HST Online Submission System
After an initial check, your manuscript will be formally submitted.

Manuscript Info
« Temporary ID ;: *14200831-1
= Submission Type : General frack
= Title : Breeding of Hydrangea macrophylla cultivar ‘Moonlihgt’
= Author: Ef= 3F SEONG-WHA BAK
« Abstract

Hydrangea 'Moonlight', the cut flowers and garden plant cultivar developed domestically, was bred in 2015 at
Chonnam Mational University. In 2015, mophead type H. macrophylia 'Adria’ and mophead type H. macrophylla
'Ocean’ were crossed, and progenies were obtained in 2016 We screened and selected for powdery mildew
resistant lines during the field trial in 2016, and investigated for flower type, flower color and growth type. Finally,
we preferred out breeding line D15009. The showy sterile flower (calyx) color is basically lilac(RHS Color Chart
Purple Group 75C) and flower head type is mophead. Inflorescence width and height are 7.80 cm and 14.84 cm,
respectively. Average number of showy sterile flower (calyx) per inflorescence is 152.3 and is scentless. Average
plant height and growth type are 56.83 cm and semi-erect with stem droop. Leaf length and width are 11.22 cm
and 7.20 cm, respectively. It is a late flowering cultivar. Flowers begin to bloom in mid-April in the heated
greenhouse and begin to bloom in early June in outer fields. There is a wide change in flower color according to
pH, and various flower colors of dark purple, blue, and pink can be seen depending on the aluminum
concentration of the medium during garden cultivation and pot cultivation. Thereby it is recommended for
gardeners interested in various flowers color during cultivation season. New Hydrangea cultivar 'Moonlight' was
registered at Korea Sead and Variety Service (plant variety protection number: 8059)

2020. Breeding of Hydrangea macrophylla cultivar ‘Moonlight'. Tae-Ho Han & Seong-Wha Bak, €| #38}7]<>|(SCIE), il
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O 2EAE : 'Blaumaise’ shoot

O W UMY AToE wEozl ZIW wigAE Aliwidsted 22 MS
midium®} B5 mediumol] X]AFskc} v %] 242 MS or B5 midium, sucrose 3%,
gelite 2.4%, pH 5.8 ©]t}. (8]#] : Gamborg B5 basal medium, MS midium)

O A¥dA B Wit =4 @ At shiddst A4 38/ - 16/8 h, 24T

O A3ZA : 7| #F viAl= MSHIA| & ©]§ & wjrt} B5 #iAE o] &3 uf %
fAos =& F3&d ASES BHIow AHEE 3 FAS Aol7t UG
MS HjiA A= Fol =FA He A97F v A Gamborg Booll A= A=
A7t =)A= A7 A9 ¢l Sucrose FEo| od ol wig- Ao}

[e)
3% wZoA 71 & AFES BHYY BoUiAE 71E WX 2 1 T &3t

>~

(3) 7l At =40 =AY
O 2]E A& : 'Blaumaise’ shoot, Vanilla sky shoot
O Wl @ UMY ATor wEoxl 7JW wMiFAE Amdete] 27 s=320] 0, 0.5
1.0, 15, 20mg-L"! 8 ¥ B5 mediumd] X3}, wix] 24 S B5 midium, sucrose 3%,
gelite  24%, BA 0-2.0 mg-L", pH 58 ¢t} (WA : Gamborg B5 basal medium +

hormone)
O AdgAdas 9 Mg =221 Az st dds 284, W/ - 16/8 h, 24T
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[Blaumeise]

[Vanilla sky]

g 23 AN TEE W AEA v

AEAQE ¢ ‘Green Fire’ x 'Annabelle’ 9 1970 nwf =3 v

b w2 149 o) AS s 2= o W B ¢4 3 70% EtOH| 5E7F A%

skt 1 % 1.0% NaClool Tween-20 7+ #7Fsle] 20w7F A55te] 7oA 4=
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33 FAHY. iy d5E =FE o] &35t g FH(
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MName of crossing Number of Number of Remains
(7 X 4} ovules germination plantlets

Green Fire x Annabelle
Green Fire x Pink Annabelle
Cheonpungcha x Annabelle

Ivory x Pink Annabelle

Alps  x Annabelle

ol 385
0 fem
Jek

Green Fire x Kurenie 29 12 5
Green Fire x Aiehime 82 9 7
Kowlwon x Kurenie 13 13 13
JH 07 x Kurenie 66 3 2
Casino ¥ Kurenie 71 3
Rosita x Kurenie 14 1
Faorever x Kurenie 55
\Verena x Kurenie 6

Cheonpungcha x Kurenie
__—_

Green Fire x Womseuredeu
Adria x Womseuredeu
Amiseuteu x Womseuredeu

88

E

I';o

(el

Green Fire X Adria (5]
Redace X Kwokwon 26 26
Adria X Reuneiteu 12 12

Total 119
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In vitro Regeneration and Propagation of Hydrangea macrophylla
Explant

May Thinn Khaing, Hyo Jin Jung'?, and Tae—Ho Han'#*
"Depariment of Horiieullure, Chonnam Naiional Universiy, Gwangiu 67186, Korea
SGARDENPLANTICO,, Lidh, Gwangis 61186, Koroa

Tie famly Hydrangeaceae cludes woody pents and comprises 17 genera and aboul 170 soecies. /darangea
macraoheli is one o the most well-known speces In the genus and used as cut flowers, potted fors:s plarts and garden
pants. Ih commercial pracice, hydrangea is propagated ether oy seeds o stem cuttings. But seed olencs vary and don't
allow the oropagetion of desvable forms, Moreover, plerts “fom cuttings are slow to estebiish end lack good basa
branching, Thus, tssue cuture mexnods for vegerative propegation of hydrangea have becore increasingly importar., In
s study, microoropagetion of two beautiul cutivers ‘Balumeiss’ and ‘Venila Sky under the speces o 4 macranhyia
wee dorie by tisse culiure method, All e ures were ncubated in growtn room at 25 L 2:C emosrature Jnder 16

oeriod using cookwhie (Lo
& Analylos) sofy s
lrelions (05, 0, 1.5, and 20 mg-L), sgniicenty increesed (he nuber of shools and leaves per exolants

compered to the comrol in botn vereties, Data snow tha: in Baureise’, 1.0 mg-L™ BA w e oest conoentrazon on
shoot number and eaf number: they were recoded 12.5 and 93,25, respectively, I Venlle S<y found the: 15 mg-L"

BA g the h\g’vss! fuber of shoots

5) and aumoer of leaves (29). The longes: shoor 1 ‘Ba.meise’ (2,10 om) and

0 evel of BA, The nghest number of rools in ‘Blaumese (1) and n Vailla

s “ecis of BA and IBA concentralions on shooling end rooing
behor of £ imacronbell wers sgrificanlly et bewey the-treaments end wiheut eny rowh guletors were best
eaiment for snoot elongation, The present study provided el nforaton for merooropagation of /4 macraohelia

Development of Interspecific Hybridization among the Species of
Hydrangea through Ovule Culture

May Thinn Khaing?, Hye-Jin ang"? , and Tae-Ho Han*®

("Department of Horticulture, Chonnam National University, Guwangju 61186, Korea, “GARDENPLANT(Co., Ltd),
Gwangju 61186, Karea)

In the genus Hydranges, H, macrophylizis very popular species because of itslarze and
brightly colored inflorescences and many of these cultivars have been bred since the early
1900s. Breeding efforts in hydrangea have involved interspecific and intergeneric crosses
attempting to intredice useful characteristics However, incongruity prevents interspedific
crosses within the genus in hydrangea, In vitro methods allow developing an integrated
procedure for overcoming fertilization barriers. The objective of this study wasto investizate
the possibility of creating interspecific hybrids between three hydranzes species This study
chowed cross- pollination between &, serrers and &, arboresesas with 5, mecrophylie and
hybrid plants obtained by using svile culture in vitre conditions and verify their hybrid nature,
Hand pollination was performed in May to June 2017 and seed pods were harvested B0 to 90
days after pellination, In vitro germination was applied to few ovules cbtained from seven
croes combinations and these were germinated on 1/2 Gamborg BS-medium supplemented
with 20g.L " sucrose and Tg. L “Agar, The success of this hybridization was confirmed by RAPD
markers The masent study provided useful infermation for obtaining of interspecific hybrids
via embryo rescue technique and using relisble markers for hybrid venfication to produce new
improved hy drangea cultivars, This research was supported by Export Promotion Technelozy
Development Program(315041-05), Ministry of Agriculture, Food and Rural Affairs.

species and further commercal varetles e st needed to propegate by using tssue culure technque ‘or mass
producion

(Tns reseerch wes suoported by Expot Promotion Tecmnology Development Program (315041-08), Miistry of
Agriout.re, Food and Rurdl Afrs)

. . . 2018. Development of Interspecific Hybridization Among
2017. In vitro Regeneration and Propagation of Hydrangea

macrophylla Explant’, M. T. Khaing, H. J. Jung & T. H.
Han, ?=3}353], 26(1): 10p

the Species of Hydrangea Through Ovule Culture. Khaing,
M. T, Jung, H. J., & Han, T. H. 3594 s3] stz
A, 54-54.
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Effect of Plant Growth Regulators on Regeneration and Proliferation
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Abstract Micropropagation studies of two Hydanges,
macrophyla cultivars, ‘Blaumsise’ and Vanilla Sky', were
performed by tissue culiure, The results showed that
supplementing B5 medium with different concentrations of
&-Benzylaminopurine (BA} (0.0, 05, 10, 1.5, and 2.0 mgL™)
significantly increased the number of shoots and leaves per
explant compared with the control in both cultivars, In
‘Blaumeise’, 1.0 mgL" of BA was the concentration that
achieved the highest number of shoots and leaves, ig, 125

or stem cuttings, However, seed plants exhibit variability and
do not always produce the desired chamcteristics or forms
(Hartmann et al, 1997). Because of the donal uniformity, most
of commercial propagation of A macopdndi s done by mot
cuttings (Hanmann et al, 19970 Jacobs et al, 1990), Then,
plants from cuttings: are slow to establish and lack of good

hasal branching, Morecver mother plants requirement is high

and 9325 respectively, In Vanila Sky' 1.5 mgl" of BA
resulted in the highest numbers of shoots (4,25) and leaves
{29), The longest shoot in both ‘Blaumeise’ (2,10 cm) and
‘fanila Sky' (1.18 cm) was obtained at 0.0 mg - L' of BA.
The highest number of roots in both 'Blaumeiss’ (11) and
Vanila Sky' (6.5) were obtained with indole-3-butyric acid
(BA) 1.0 mgL' of IBA,

Additional key wordls: BA, explants, IBA, mass production,
micropropagation, regeneration

in multiplication by cutting for the commerncial production,
Therefore tissue culture methods for vegetative propagation
of plants have become increasingly important (Thomas and
Heuser 19871,

Tissue culture method is part of biotechnology that is
used for mass propagation especially for horticulture crops
and omamental plants, %o many factors such as growth
regulator, plant and explants twype, environmental condition

influence organogenesis and in wire multiplication, Among

2018. ‘Effect of Plant Growth Regulators on Regeneration and Proliferation of Hydrnagea macrophylla Cultivars’, Khaing,
M. T, Jung, H. J, & Han, T. H. 3}37, 26(3), 84-89.
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7h A aw AsANS

18 22 T 3 EEAlIg s ARt R s = )
Ak Azl AT R dFAHE

(1) =1 AAA7] ol W& sloptst B /HsE 54 9
O A&7k 2015. 8¥ - 2016. 9¥
O AAFA  Aatgesdrlsd NEEH
O ANEFE 1 258, W=y
O AHZUWE @ AAGAI7] 342 (3Y, 49, FH4)
O AjuiH
A & 4 Hl vl 2] 8- & A a2
AT E+ 19 A4
150016, | © S((;;:]e;’eld %;_r—l;}gg_ | %glég%kgf 3 B 2
O A4
i 12, AAA]O] wE ‘awE S 54 (4. 5.)
AN 7] =% Nz 3l ey AF FA = npu)
(AL (cm) &) ) (cm) (cm)  (Spad Value) (=)
39H4@E. 15) 15 24 0.0 2.4 0.8 48.6 3.0
49744, 15) 37 15 3.2 14.3 8.9 40.8 6.1
R 36 16 3.5 14.2 9.0 40.9 6.2
(5. 9)
AHA 7] =% ANz ZEF A AF P = nht 4
(HA"Y) (cm) om Nl= (cm) (cm)  (Spad Value) &)
3EHAE. 15) 44 33 0.5 15.7 9.7 46.8 6.0
49744, 15.) 16 30 0.1 2.4 0.8 29.4 2.7
T4 48 17 54 23.7 9.3 50.1 6.9
(6. 2.
A 7] 2% ANz ZEF s AF A= nho
AA-Y) (cm) om M= (cm) (cm)  (Spad Value) (&)
3LdA@E. 15) 62 18 7.6 22.5 9.5 44.1 94
4L AA 4. 15) 38 17 0.1 17.3 9.1 42.5 8.3
T4 63 32 4.7 21.8 9.3 46.3 6.2




£ 13w AR mE w2y A5 54 (4. 5.
A A7) 2% AMzg 3EF | AE JA = nhH
A8 (cm W= Ol (cm) (cm (Spad Value) ()
39dA@E. 15) 11 14 0.8 3.4 1.6 50.7 3.0
494, 15) 29 8.6 7.6 13.4 8.8 47.0 5.3
T34 28 8.5 7.4 13.7 9.1 43.0 5.3
(5. 9)
A A 7] e - Ny AF HAE nho 4
AAY) (cm) )] =) (cm) (cm)  (Spad Value) (€))
3EHAE. 15) 36 15.5 6.2 134 8.2 43.5 5.4
49 HA 4. 15) 13 17.2 0.1 3.0 1.5 26.4 2.6
4 43 8.5 7.2 15.9 10.3 45.7 6.5
6. 2.)
A 7] =% N - Ny AF JA = nho 4
(AAA) (cm) o) =) (cm) (cm)  (Spad Value) (&)
3EHAE. 15) 39 15.7 6.2 18.9 11.2 45.2 7.4
4944, 15) 33 17.1 54 17.9 10.9 46.4 7.2
K 24 24.4 0.0 182 111 42.8 3.6
¥ 14 AAA 7)) e 2z 9y 3 W) (2/5)
HAABANZI(HEY) 5€ 62 74 A
3EHAE. 15) 0.0 0.4 6.2 6.6
49244, 15) 0.0 0.0 0.0 0.0
744 2.7 5.2 3.4 113
& 15 AAZA7] e A2 EY] 9l 24y FA4d Wt (3 ¥/10a)
AARAZI(HA D) 5¥ 64 74 A
3EHAE. 15) 0 1,407 16,785 18,192
494 4. 15.) 0 0 0 0
TR 9,375 18,289 9,204 36,868
#E 16, AAZA 7O wE w2 9l d3t a5 W) (/)
HAABANZI(HEY) 5€ 62 74 A
3EHAE. 15) 0.8 5.4 1.7 7.9
49744, 15.) 0.0 0.2 5.6 5.8
T34 6.2 3.2 0.1 9.5




¥ 17. A 7o wE ‘W2 9 Z5%] FA- A W (H<4/10a)
HAAAZI(AAR L) 5¢ 6 74 A
3€YAAG. 15.) 3,851 18,089 5,581 27,521
4L A4, 15.) 0.0 670 18,386 19,056
T3 29,842 10,719 328 40,889
10 /
| > A =
—-—cEEE
P ——sgEE
/ ——omy
=
—o— 2y
a9 25, 2B iE2YEhHe AR e A Ak Mt
E 18 AN G 22w Uw QaEd (cm)
AR A 7] 5¢ 6 72
(AAY) A3tz sZE Fu "I F=E sty AH3A  FE 3l
39 #A3E. 15) - - - 37 15.3 9.1 78 15.5 7.8
IRARU 15 - - - - - oo
A 43 22.0 10.2 57 18.3 9.0 83 134 6.5
¥ 19, AAZA 7|0 wWE w2 d A3t =7 (cm)
AR A 7] 5¢ 6 72
(AAY) Hdstx stz a1 A = sty A3 = sla
39 AA3E. 15) 25 225 12.0 38 18.7 13.5 47 10.7 4.3
49 A A4, 15.) - - - - - - 55 13.9 4.5
FEAA 43 23.7 13.5 37 18.2 9.8 - - -
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A=
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0
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7N
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¥ 21 ‘2B F

A dgz=old s

T . Hsid  AA v gE  AsST AFFE/F)
ARzl s (cm) (mm) (cm) (cm) (@) A 718 =2
5€ 3+ 20.8 6.5 10.7 16.9 46.7 7.1
64 25 27.1 7.8 10.9 18.5 60.5 2.4

=IeRS|
A 6¥ 45 32.8 8.5 12.1 19.4 72.7 2.7 13.5
74 25 43.2 8.8 11.2 17.9 69.2 1.3
6¥ 25 441 7.4 10.9 17.7 69.8 2.2
6¥ 35 57.8 8.1 11.2 18.0 78.0 5.6
XM 79 9= 692 78 109 183 734 1.1 9.3
84 1+ 75.6 7.5 94 14.2 70.1 0.4
64 25 46.2 8.3 10.9 18.8 72.4 2.4
10cm 6¥ 4 57.1 7.9 11.5 17.8 73.5 11.1 13.9
74 25 71.2 7.9 11.3 18.0 72.2 0.4
322 W2V FA dAEolE 27 ASEA (4.17.)
!}
agge R A2 24 G4 Gz Ad e dzs sos e
cm) (cm) (cm) (cm)  (mm) ) ) m Value)
FAA 49.1 18.2 13.9 10.0 7.79 5.7 10.5 5.3 57.11
5cm 50.0 45.9 14.7 10.7 9.13 7.0 10.0 3.3 56.92
10cm 50.1 28.0 14.6 10.3 8.38 6.6 12.3 52 59.86
% 23 ‘WE2W A4 dAz=old It 5
AR=o]  AsAy] SHE A s G dsts s (EF)
b (cm) (mm) (cm) (cm) (@) 78 FA
OJ ==
o 5¢ 15 26.7 8.4 12.2 19.6 78.6 5.6 76
74 15 38.0 8.5 11.4 19.4 93.3 2.0
6¥ 25 53.6 9.1 10.8 22.0 90.7 5.4
5cm 74 15 65.1 8.2 9.8 16.3 81.3 14 8.1
84 2+ 82.2 7.5 7.4 13.5 95.1 1.3
64 15 49.5 8.4 10.9 16.3 71.2 3.5
10cm 6¥ 37+ 48.4 9.3 9.4 15.2 85.0 4.7 9.6
74 15 66.6 8.9 9.7 15.0 63.0 14




TI]—E
1%mﬂﬂﬂ7wha}

A st

‘113 3}9-‘/]' 5Cm;ﬂ Xo

2y s

FAA 7670, 5emd A 6.8cm, 10cmA A 9671 =

649 27 JHgtel A 3t% 22cm, 3+ 10.8cm= i

stEdol A
(3) &= stolist & A7 7]7ko] AMsfel] wA= FF
O Agd7|zk 16\ 11€ - '17d 5¥
O ANFZAE YT dedesdri<d
O NFFEZ w24
O A2x4¢g :10¢, 30¥, 60<
O AjulH
=R &t 243 1) 4] Hl] 2] 8- A al) 22
DA C. Sonneveld | 233 E+ o 129 B o (5°1)
C1om B4 Gy | ke 1Ly, - AgAe ew o
SR g 1153 * o A2AE F ozt HA &&= 15T
o Ag4
X 24 A2AY A w2 BS54 ‘16. 12. 5.
27 i | = E S = 27](mm) YA =
(cm) (cm) (cm) om =7 37 (Spad Value)
9.2 16.5 9.9 1.8 25.3 9.5 57.34
25, AeAE 7 WEWe 27 A4S 54 '17. 2. 3.
CRAR) =7 Qe A% A=
T (cm) X&) (cm) (cm)
0L (FA &) 8.81 5.63 4.11 3.31
10 10.2 5.7 4.8 3.7
30 11.6 5.8 6.8 5.1
60 7.8 4.9 3.0 2.0




F 26, A2A e e weawe sty As 54 '17. 4. 3.

A &8 &5 & &S B B & & (Spg%&%/%ue)
0A(EHe) 3.6 151 109 902 52 37 126 195 5485
10 376 156 121 926 56 39 128 214 5283
302 430 173 117 933 55 42 129 212 5562
60 405 149 113 938 57 40 130 205 5571

% 28, A2 A 717k wE w20 sfstEA

F 27, AZAYC wE W= e sz dE 54

A %+ N SHA| 7N &t sty 5= s}ar 37 =k 7N &
712 Olsta28d) A7 (cm) (cm) (cm) (cm) m (E/5F)

44 25 159 17.3 13.4 7.1 5.3 0.7
47 44 3F 163 18.2 14.1 7.2 5.3 1.3 43
e 1149) 5¢ 1+ 324 21.9 14.2 8.1 6.2 1.5 '
5¢ 2+ 369 23.1 15.2 7.9 6.8 0.8
Ht 25.9 20.3 14.2 5.9 7.6
44 1+ 232 21.8 134 7.5 5.0 0.4
44 2 311 224 15.5 9.1 9.5 1.9
102 4, 5. 44 457  36.6 23.0 14.8 8.2 5.5 3.0 9.2
(102) 5¢ 15+ 422 23.3 14.1 8.0 5.2 2.0
5¢ 27 499 21.8 12.3 7.1 5.4 1.1
Ht 38.2 23.0 14.9 8.3 5.3
44 15 301 22.8 13.9 8.2 5.4 0.7
44 2 351 22.0 14.0 8.7 5.4 3.5
302 4, 5. 44 45 415 23.1 14.3 8.3 5.3 31 9.0
(82¢) 5¢ 15 458 21.8 12.2 6.6 4.5 0.6
5¢ 27 640 24.5 13.7 10.8 8 1.9
T 39.4 224 13.8 8.2 5.3
44 257 305 21.5 14.6 5.9 8.1 1.3
44 37 38.0 23.2 15.2 6.0 7.8 0.8
410 44 45 3938 23.9 15.5 5.8 8.2 0.8 3.3
60 (579)) 5¢ 15 428 23.9 14.4 5.3 7.9 2.0 '
5¢ 25 475 22.5 12.9 4.9 7.9 2.8
5¢ 3F 569 24.6 14.4 6.2 8.9 0.9
it 43.8 23.2 14.1 5.4 8.1




O AnQcF
- A A zxol 31.6cm, 3% 195cmz A Fo] B, A>xe 7)7tol upgl 3t
A717F &7 MepEAL = globits & 30¢ A2AHNA =4 430cm, 3%

_I_4

d dxA7t s QS Jstel vA= 9F
O AE7IzF - '17d 949 - 18 5

O Agga : 4FA Addrsdred, 33T 7 24
O AFFZF + H=Y
O A&
- UF o FAx Az 12407 Az 4AL 5 33 E (AU EES 150w/h/3.3m2)
- s7F s FAE AZ 16A%E A 2447 5 3HE (YU EFS 150w/h/3.3m2)
O AHgAl7] : 9¢ - 11¢¥
O Ajuiy
5 FA=xA Hj A vl 2] -8 =F A vl 2]
- e | 11Eg c AeAE F ozt HA = 15T
o AgA¥

ZAEL  gang 23 UOF A7 9% 9T I ARAS  gas

(ZAFY (cm) OB  (mm) (m) (cm) (cm) on) (Spad Value)
24N7F 139 59 827 134 105 5.5 5.30 39.3

7?‘1?%57)} 1642 125 60 771 123 97 46 5.70 37.9
(xiﬂiw 105 62 719 98 69 3.3 4.40 95.6
1447 135 68 812 144 9.1 31 10.7 46.5

U

Ey 124z 93 61 775 113 81 25 10.6 428
(Zf;ﬂiu 81 53 717 89 58 1.8 8.8 36.6




ENER ggna 9% AZ FE  #n 9% 9% 94=
(FAD) ° (em)  (mm) (cm) (cm) (cm) (cm)  (spad Value)
2477 329 900 234 121 190 114 45.0
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O AdFA : YF(d 6¥)
O ANIEF : 2x=2(A)
O Aglsk @ ¥, 5ppm, 10ppm, 20ppm, 50ppm, 100ppm
O A7y d : 10¥ 20¢, 3¢ 20¢
O AjwlH
59 FHFA Hj 2] jj 2] 8- A vl 2]
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10 18.1 5.49 15.8 8.8 14.8 10.5 5.1 59.51 1. 22.
20 18.2 5.87 16.6 9.0 15.3 11.1 5.5 63.73 1. 18.
50 25.3 6.02 17.3 9.2 15.6 11.8 5.7 66.41 1. 15.
100 28.8 5.93 17.4 9.3 15.9 11.7 5.8 62.48 1. 15.
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T4 g 33.07 5.90 18.9 94 14.1 8.1 6.3 57.40 5. 2L
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20 47.3 5.95 25.4 10.7 15.7 11.2 6.8 43.20 5. 10.
50 49.2 5.90 27.8 10.8 15.8 11.7 6.7 41.90 5. 4.
100 49.4 5.97 28.4 11.3 16.9 11.9 7.2 40.91 5. 2.
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(cm) %)) )] (cm) (cm) (Spad Value) (€<))
10€-11¢ 40 6.7 6.8 13.7 9.3 57.1 5.5
11€-12¢ 42 7.8 7.2 14.6 9.8 57.7 5.8
1€-2¢ 38 7.2 6.7 13.1 9.3 54.3 55
& 37 FArEFrE A7l mE 2velENsE 54 2 sk (5.9)
A2 A7) ke e 3} 3}a1 3} % 5] A
(cm) (cm) (cm) (cm) (RHS COLOR CHART #)
o] 110 Hlo| &g &5
10€-11¢ 40 16.7 10.1 2.9 (Violet Blue 95D)
o] 190 d= HE
11€-12¢ 42 18.0 10.3 2.9 (Red Purple 70D)
= %
1€-2¢ 38 17.5 10.0 2.6 (Red Purple 58C)
=3 =g
= et
- et « : i
= ' =

.....

a9 35, 34k

N

_  '

dFulE A7 A 24 7316, 5)



5%)
38. Akt (4. 5.)
- 3} P = Ela=ia
A A7 (cm) ) ) cm)  (cm)  (Spad Value) (&)
10€-11¢ 19 14.6 7.4 10.2 6.5 52.9 5.3
11€-12¢ 20 9.9 7.9 10.5 7.1 53.9 54
1€-2¢ 21 6.9 6.0 10.0 6.7 53.3 54
(5. 9)
2] A7) Z=% Az 3l 4 Sikely i A= L=
(cm) M %)) (cm) (cm) (Spad Value) ()
10€-11¢ 27 10.0 8.9 11.9 7.8 61.4 4.9
11€-12< 26 9.7 8.7 11.2 7.3 58.3 5.3
1€-2¢ 29 7.5 6.8 11.8 7.9 64.1 5.2
¥ 39, kR ulE A7) mE ‘=z s 54 2 sk (5. 9)
22 A7 s Rl B 3= ol 3% 3}
(cm) (cm) (cm) (cm) (RHS COLOR CHART #)
\:l E
[o) [e) ;\—ﬂ%
11€-12¢ 26 14.7 8.9 2.1 (Purple 76A)
Q-92¢ 2 A
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a9 37 A7 &gl A el w2 E ST A (6. 5)

F=HE 104, 11¢, 1¢¥ A=

1400 1200

170 /V \ 1000 A
1000 / \
/ \ 800
800
/ \ ~108%2 "
500

- =E=1125E / =E=112% 2
{ 1247 . 2 Eke
A— L —
400 / \\ \\ .____—.—/
200 e S . — a0 - '\./ =
0 - 0
R gRY BIRY GRY  BIWR B/BIR FME EER Y¥EE  BURE GREE FER  FRLE  F6R

a9 38 AtdFulE A A7 R FEFEs(E 0 2o, § 0 ZEE)

340, FdFuE AY F 2UoE R <o dFvg st (ppm)

AEARe AgA 5¢ 10 15 204 25¢ 30
6t 83.79 108.26 183.13 155.97 66.36 39.71 33.57
5utt] 65.77 63.47 148.45 71.53 62.72 70.86 52.11
4mit] 42.58 71.44 243.53 52.34 79.62 47.26 46.48
3t 31.43 54.98 204.89 207.92 43.91 59.85 93.5
2rt 39.53 36.09 156.00 125.79 45.95 35.13 29.35
19 49.78 26.23 125.44 49.51 37.00 29.93 26.4

# 1-20be) : AR, 3-4vke] ¢ HBA F0R, 560k A R
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F AL FAAdFrE Al F BdelE 1 &7]9 &Fvw s (ppm)
A=AFS AYA 5¢ 10 15 20 25¢ 30
6rtt 60.85 137.83 161.48 268.71 24.77 16.49 16.99
5t 62.66 51.92 220.5 551.19 14.63 13.42 52.09
4t 94.68 95.71 48.82 336.77 15.86 33.01 26.03
3uit 49.44 46.49 77.99 352.29 24.08 46.41 26.95
PAIR= 70.85 106.87 28.37 453.14 7.98 10.53 41.65
1rit 55.35 131.28 274.48 593.02 12.93 19.92 12.39

# 1-2vbd] A= AISHE, 3-4mbT - A=Al SRR, 567 L A EA G

2X4g| sg 10 152 20 253

9 40. ‘BUolERH ] FAdFuE Ay ¥ E7]9 &FvE
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sxel 2x a4 7¥ e¥ 111%™ 14 16 15 21 232  25% 28 50 32 35 37 39 42 44 46 40P

—ie1E4RY
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——1Ea EEE Y
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N\ e ! // \\/A(\ s AT
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" /

\
—N // Y

22Xz 2y ag 7 s 1%  14%  1s%  18%  21%  23% 252 28% 302 322 35% 37y 352 42 44 45T 49

T 43 ‘2ol BN s ARl Ay § Ao dFvw s
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Kol 3L
AGA 71 =2ZE 109 A8 186em, 11¥9 199cm, 19 21.2cmE 5 A7 A7) w&
5

Nz, sEe, 9%, 9% F 71E AS5AAE 2 AUt FAES S
- Skt El Aol wEl 2uYlo]ESt ZulE F FF BT 10¥ Ao dFuw FEol
=X, A7 =odaE dFrEY 2 A
- o TR AT rE Ay F dFeE TR g 169l g =qkar, 2090
T 9438 o] 7HaF
- =715 A= F 10¥€dd E=%or, /st oA A F 109, 7] 16 E=3he
H, 92 SEHS 719 v S BIoy ARG = A7l me Wste] %
o] &
(2) WA FFel e $AEFrE Ay a3 73
O Alg7|zk 166 9¢ - '17d 7€
O AgHa  UFA Agd=Esdrlsd A2
O NFEZ : 2YoE
O A&
- WA FF ¢ AT E+FgolE &3}, HbolE @ A RF A (FY)
- AR AgA7E A=A 0 108-1195), 1-292F)
¥ % 0 2000ppm, ¥ 500ml
O Ajuiy
5y Az v 2] 8- A vl -2
P C. Sonneveld o 19 AAAHY .
Cl6m B4 ) s | P A TR C
O AgA¥
I 42, ‘2EdlolEY wiAFFE 7] 554 ‘17. 4. 13
P 2% A% o 7373 npt JAE
(cm) (cm) (cm) (mm) 70 (Spad Value)
deolE 30.2 14.0 10.8 7.7 8.1 67.9
Al -l A] 32.2 13.6 10.2 7.0 8.3 69.1
gguﬂx}l 25.9 13.6 10.5 6.9 7.8 66.9
' EgulA c Felole + mAYE 11 £
3 43 ‘BEdlolEY wiAFFE stEA
R dsd AA 3} stu Al 7H§‘rj 321
(cm) (mm) (cm) (cm) (€] (¥/3)  (RHS COLOR CHART #)
HelolE 64 8.7 21.3 12.0 104.3 7.1 A (Blue 100C)
A 3] A 60 7.5 20.0 11.7 88.2 9.8 3 Z(Purple 75A)
sty A’ 57 8.0 21.8 12.5 96.2 9.4 H}-0] &3l -E-Fwiolet Blue 96C)

PEGEA  Belele + maYE 111 EF
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T M4 FAEFuE A A ARl mE2velE AEA FedE FUle I

W A F -9 T-N P20s K20 CaO MgO Al
s alo| E A 2.15 0.41 2.74 1.74 0.63 88.85
= - =7 1.82 0.37 1.11 0.92 0.29 51.49
NEEEY A 2.23 0.32 2.54 3.09 0.67 47.87
~ =7 1.99 0.38 1.01 0.73 0.27 17.21
S50 7) z%l 1.94 0.35 3.03 3.48 0.60 65.90
=7 1.87 0.43 1.34 0.86 0.30 28.29

F 45, FAdFulE Ay F ARl W ‘BEdolEY] AeA FHd e &

AR 29 T-N P205 K20 Ca0 MgO Al
agoe 9 331 053 2.3 113 0.46 174.95
=] 2.72 0.48 2.01 1.53 0.34 104,50
B} o 311 051 2.82 147 051 173.25
AR 2 2.81 0.41 2.18 147 0.37 121.81
samg 2 3.50 052 2.52 1.86 0.47 431.22
el 2.50 0.42 1.84 1.25 031 169.93
sgax o 2.01 0.37 411 1.98 0.61 44,61
FAE) 2] 1.64 0.36 113 091 0.25 10.22
%46, A 2ulo 2o WX FRol upE AR R To)% g
w2 =5 22 T-N P20s K20 Ca0O MgO Al
Ex 231 0.50 1.54 113 0.28 168.20
ool 9 3.32 0.40 1.47 1.80 0.80 255.59
=71 213 0.47 1.07 1.08 0.35 91.83
33 2.51 0.48 1.35 1.03 0.21 151.75
AgA 9 3.57 0.37 1.44 1.34 0.64 189.22
=] 2.31 0.37 1.05 1.14 0.28 60.58
EX 2.44 0.49 2.07 141 0.28 233.98
gAY 3.41 0.35 1.92 2.29 0.75 416.63
el 2.27 0.38 1.15 1.27 0.29 107.33
_ EE 2.30 0.54 1.78 0.81 0.27 95.96
Y e 3.71 0.32 1.67 2.06 0.90 124.80
Z7] 2.43 053 091 0.79 0.24 17.45
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- ‘2YjolE’] uiX] FF{o w2 S ZAMA 7] ASS AT A7 58 A Fdo|le
L gpAlo] vt o S (H ol E+Z AT ENR], HEfo|E Al FH]A] o] A
(3) AL 93 FardFulg g WEE JlE 54
O Al&d7|zF 173 949 - 1843 7€
O HHA  UFA dgdesdriEd
O AFEZE: 2YolE
O HgWE : ardFuF 34 (A3), FALdFrE o385, 10g, 15g)
- &3 I 34 83(10€- 249) / % 2,000ppm, = 500ml/13]
- oAy A7) 10¥
O AjwiH
0¥ AFNzA Hj) A & 3F A vl 2]
- 19 A9A9
213 AY C. Sonneveld 10L 12 Ad= S .
. . o 12-1¢ =& o7t HA &% 2C
(‘1ed Xéé}) (Xol—u]) 10=%) o 29 ;;%_;g_ Oiﬁkﬁxf%il{ 5C
O Alg4Ax
¥ 47. L FulE A 2ol wE2olE’Y 27| ASEA 4. 20.
} Y == o1 =} qZ A A nhr] = g =
A (cm) (cm) (cm) (mm) G (Spad Value)
A(FsY) 30.2 14.0 10.8 5.82 8.1 57.9
=9 bg 32.2 13.6 10.2 5.85 8.3 57.6
=9 10g 32.5 13.9 10.5 5.79 8.2 58.4
9] 1bg 30.4 13.7 10.4 5.74 7.9 56.9
¥ 48, kg FulE AWy Eoldkd g ‘EylolE’e] 3] ASEA 5. 25.
- ' Z Ak %17(1- oﬂ% 7 A *—HE
A (cm) (cm) (cm) (mm) (Spad Value)
A=(H3) 67.5 19.1 10.7 6.23 64.81
=9 bg 65.3 18.8 10.8 6.36 66.65
=9 10g 67.3 18.7 10.9 6.28 63.41
2] 15g 63.1 18.2 10.8 6.16 64.77
¥ 49. gardTuE ey Eold wE ‘EuolE’Y /3 EA 5. 25.
2] EShBAy 3} 3} s} 3144
(cm) (cm) (cm) ) (RHS COLOR CHART #)
() 55.8 10.6 19.7 7.8 VIOLET BLUE 96C
w2 bg 54.8 10.8 19.6 6.9 VIOLET GROUP 85C
2] 10g 56.0 10.5 19.7 7.7 VIOLET BLUE GROUP 92A
=9 15g 53.7 10.5 19.5 7.8 BLUE GROUP 101B
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ol ‘BUolE’ AEA] e &g §FH(ppm)
A =71 5}
843.7+£225.8 282.9+43.2 429.3+68.6
1,266.8+259.8 441.5+25.9 772.9+138.8
1,535.8 £302.7 489.0£73.7 859.6+113.6

oA ol W ‘BEUolE A=A FoE e FH(%)

A 2] & T-N P20s K20 CaO MgO

5 2.31 0.18 3.39 2.51 1.18

2.23 0.12 3.42 2.33 1.10

2.39 0.11 3.49 2.16 1.15

1.84 0.20 3.06 0.84 0.43

= 1.63 0.14 3.06 0.73 0.43
1.68 0.17 3.23 0.85 0.47

1.13 0.48 2.09 0.76 0.57

= 1.12 0.07 2.07 0.71 0.57
1.08 0.08 1.95 0.72 0.61

o
I

>
ne ko
4

(

Eoﬂi i

i)
=2
2

M RO E BRI A Aol =X Rom FHAVAL Sgi
bol-28l, 10g o Aol A whol &2l B7, 15g4 o)A EFa0E
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(3) Asta= M zd Ve A5 ('18-'19)
O A& 717k 2018. 9 - 2019. 6.
O ANdAA A A0 7%
O AlgEFT - W=y
O ASUE : dFug HoA
T AISO, = 2] =+Hy
AZF7} o 10¢€ 15¢ 13] BolAe], Ael&F 1bg/+
31 o 10 1501 B F13] 714 83] A&
e o HPFEE 2 OOOppm(SOOml)
O Al
A 24 F A Hj| <] Hj| 2] &% 2wl -2
o 6€ 1xF 8 9 Az /7]
B A - 10L o 127](6-9¥) %M F= EC 2.0ds/cm
20169 | (Enieg) | TEAE] q0s®) |- 10:00-16:00 70% A
o 8¢ GA 12 50ppmA] 2|(h =+ FA2])
Alg 4 =
¥ 52. GAAE 109 3 s EA (ZAFY '18. 11. 22.)
s Tal A5 =% A AH oY 323
= (cm) (cm) (mm) (cm) 7
AISO4E-2] A 2](15g) 48.3 3.75 8.52 3.41 g4
D gy 2y
2 GA H2d '18. 11. 13, AZAZF 16h, YA AA =o] 5em
¥ 53. 3to} =& T S EA (FZAFY '18. 12. 5.)
an A& =AF A7RY o A = s Z SRR
s (cm) (mm) (cm) (cm) (cm) =
AISO4E-2] A 2](15g) 5.80 7.00 6.34 4.24 2.50 27.06
Voxtgs Az
2 gy onhy
¥ Mionlta SPAD-502
¥ 54, Fo7IF 2 AHT T oA A (1)
=5 3} =ol&F FHa7}t FH A7} 7}
ohal o 528 9,750 3,500 5,827
]g_l,}l) — 113 10,000 5,850 8,533
H3 3,541 7,000 720 3,043
=3 488 8,450 1,250 4,031
Z‘iiﬂZ) 479,734 11,180 310 2,312
Y2019. 1. 1. - 15.

22018, 1. 1. - 12. 31.
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S
- P E LAYE FHEE W AwNH

- NgEA A AEE S wek AR wskel dFvES Aestel Y4 wd
3]

G) = A dS 9T FAETFrE A A2 (2019-2020)

O A&7z 1199 109 - '20d 59

O AgHA  Ys(dd 611 =4)

O APAEF © 2¥

O AHU-E @ SALFrF FA2(15g), S Frw B 15g, 1P AH

o Au
B FHzA Hl 2] 8- A vl 2]
1 C. Sonneveld ° 19 A A i

C168 B2 (4 Wz |G ER O A9 ex o
= &) - ° 29 ¥ ozt A L= 5C

FrlE AgydE e 2 EFve g3
——

. 715 %) Al
A e AT T-N P:0s K20 CaO  MgO  (ppm)
32 2.33 0.99 3.02 0.41 047 235.74
R 3.13 117 3.67 175 12 385.34
FH 2.91 1.29 4.34 2.12 145  321.38
Bolxe] 15g  aHRd 2.67 1.27 43 1.85 108 31228
2745 1.46 1.01 3.46 0.58 045  73.89
271%7 1.04 0.73 2.8 0.6 039  72.34
Z7)5H 0.78 0.58 2.7 0.69 035  64.17
E] 159 Ll A ]
DA F el #] g
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F 56, GArdFrE AgUHd A5 2 g EA

A ig (ﬁ% Ugﬁl (@mﬂ;m) %% %%
oA 2] 15g 58.9 9.6 7.1 52.08 16.65 23.12

E]® 15g Ll A Z]

EEPE ) 3 7
O A3acf

- BoA M= e dFrEdEe] =i d - 3F - FV|eoR dFvg F

Fol =3k

- TR Ak 198 g 2 ugdA Ald 4] AdyYdo dd¥are 48 AR 2
6) #d AFAT 4
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e 3 0 AeEAR R SR R 20T g LS g1 t0mg - 2w S 1,
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A 2 EC 0.5
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O AulH

A 4 *F 4 HlJ =] Hlj 2] 8- A ul
16. 2.15. |C. Sonneveld | I E+ 10L el ool

W=51012) gy | e | Q0w P S YR =4
O AlgAx
¥ 57 RV FAFH TR WE ‘An$E1A 4 A AS 54 4. 4.
AEaAE EC =% Nz4 slE S F A& M= nl o) 4

(ds/m) (cm) W= Ol (cm) (cm)  (Spad Value) (&)
0.5-1.0-1.5-1.0 20.1 1.8 0.5 12.0 7.6 42.5 5.3
0.5-1.5-2.0-1.5 19.9 1.8 0.5 12.0 8.6 42.6 55
0.5-2.0-2.0-1.5 19.8 2.0 0.3 16.3 7.6 38.4 5.3
¥ 58 7] FAFH TR wE ‘m@1A F4 A S EA (4. 4.
AsaAE EC  2# Mz sk Ny HE M= nho]

(ds/m) (cm) N O (cm) (cm)  (Spad Value) ()
0.5-1.0-1.5-1.0 23.3 2.5 2.3 13.9 9.0 50.0 6.1
0.5-1.5-2.0-1.5 23.3 2.3 2.1 14.2 9.5 49.8 6.1
0.5-2.0-2.0-1.5 22.6 2.5 2.3 14.1 9.2 49.9 6.0
¥ 59 FHY] FATF s wE ‘2B 13 g4 T AS 54 (5. 9)
AsaAE EC 2% Nz sk FE HE M= nho

(ds/m) (cm) W= O (cm) (cm)  (Spad Value) (A)
0.5-1.0-1.5-1.0 10.7 12.5 0.2 3.1 1.5 27.0 2.7
0.5-1.5-2.0-1.5 11.7 12.3 0.2 3.6 1.6 32.0 2.7
0.5-2.0-2.0-1.5 12.1 11.3 0.2 3.2 1.7 27.0 2.8
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360, FE7] Fdew s e ‘Z3 1A A4 F A 54 (5. 9)
AgTAE EC =% Nzg 3ES A% BE A= nho] 4
(ds/m) (cm) N ORI (cm) (cm)  (Spad Value) ()
0.5-1.0-1.5-1.0 10.9 20.9 0.2 2.6 1.1 32.0 2.6
0.5-1.5-2.0-1.5 11.7 18.7 0.2 3.2 1.6 30.9 2.5
0.5-2.0-2.0-1.5 13.0 23.9 0.3 3.3 1.3 32.4 2.5

3 (6. 20.)

w4

(Spad Value) (&)

0.5-1.0-1.5-1.0 27.5 18.5 0.0 16.5 8.1 38.3 6.8
0.5-1.5-2.0-1.5 31.6 18.2 0.0 16.0 9.4 39.2 6.9
0.5-2.0-2.0-1.5 30.1 16.5 0.0 16.3 9.7 41.5 6.6
T 62 FE/ FNBF sE me = 2R A4 A A% 54 6. 22)

ASHAE EC 2% Nz glEF AR = AT L N
(ds/m) (cm) N O (cm) (cm)  (Spad Value) &)
0.5-1.0-1.5-1.0 23.3 13.6 0.0 12.7 6.8 45.1 6.3
0.5-1.5-2.0-1.5 22.8 14.8 0.0 14.1 7.3 45.1 6.7
0.5-2.0-2.0-1.5 24.3 14.2 0.0 14.2 7.4 49.6 6.6
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(2) F==49] slolislry] ATy T=7F A5 nA= Fg
O Al&71zF 16 9¢€ - '174d 6¥€
O AHEda @ Y-(d 611 =4)
O ANEFF © I, 2T 5
O A& @9 - ds/m
T 5 10€ 11¢
8] 1(&3Y) EC 1.0 EC 0.5
g 2 EC 2.0 EC 1.0
8 3 EC 2.0 EC 0.5
O Al
A 2 ol A Hj| 2] Hj| 2] 8- A vl -2
o%%jkﬂlﬂoq GATw =4
- o 1€ A3
34 |C. Sonneveld | LI E+ 10L iod g OBt HA 2% 2C
(‘153 A2} () Ti’y{f (105%) o 29 XA o7t HA &% 5HC
A H o& ™M 7] : EC 0.5ds/m
oA v 717+ : EC 0.5-2.0-1.5 ds/m
O Alg4dx
¥ 63. 3}olitst ¢ ECHE A wE A 5 A5E5EA (4. 17.)
22 Tl Nzzx% Nikey AE AxF AHE qag FolyA
(cm) (cm) (cm) (cm) &) ) (Spad Value) (7N
1.0-0.5(&&3Y) 42.1 22.5 12.3 7.9 18.5 6.0 65.51 18.1
2.0-1.0 50.7 23.1 12.4 8.3 17.6 6.2 58.24 16.9
2.0-0.5 48.1 26.2 13.1 8.8 16.4 6.1 61.54 16.2
¥ 64. slolitst ¢ ECHE A g 298 59 AS5E5EA (4. 17.)
217 Tl Nzz% iy AdE  AxF b AR sy A
(cm) (cm) (cm) (cm W) W) (Spad Value) (7))
1.0-0.5(438) 18.2 11.9 8.1 11.0 6.2 53.8 35.55 10.6
2.0-1.0 19.1 11.8 8.1 14.3 6.6 52.3 47.30 14.1
2.0-0.5 17.8 11.7 8.2 13.0 6.4 56.0 41.97 12.9
¥ 65. 3}olitst & ECHP A wE A FF2 MetEA
7] A s} 7374 El= R k=1 3= dAE Ase AF
(Cm) (mm) (7H ) (Cm) (Cm (Spad Value) (7H /%‘) (g)
1.0-0.5(3+3)) 40.5 5.8 5.9 12.1 17.0 65.1 10.4 53.2
2.0-1.0 49.3 6.9 6.2 12.8 19.3 66.4 12.4 63.2
2.0-0.5 48.9 6.4 5.9 12.0 17.2 64.7 12.7 56.4
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¥ 66, SoHits ¥ BECA o] whe 2wE FEo NEH5A
A A4 A4 ddsE sn 3E JuE Ass daE
(cm) (mm) (7 H ) (cm) (cm) (Spad Value) 7 H / ‘Zl") (g)
1.0-0.5(z#3)  50.6 5.6 6.0 9.3 15.6 71.1 16.7 45.4
2.0-1.0 52.8 5.9 5.6 9.9 16.0 76.7 15.6 53.5
2.0-0.5 54.4 5.9 5.4 9.4 15.4 72.7 20.0 49.1
3) = AeAdy F FATF v 4S54
O A&7z 17d 9Y - 189 64
O HElFa  UFA datgd=Esdried Ndxd
O NFEF : 298 =7
O A& @9 ¢ ds/m
2n e &
3L(ESA 20 =EA]) 4L (s}ot g A
RERIE)) 1.0 1.5
g 2 2.0 2.0
g 3 1.5 2.0
O A=l
=i FH =4 vj =] | R &2 A v -2
I E oA 2] 71(12-2¢) FA#Ae] % ECO.5ds/cm
34y |CoSonmeveld 52 liet) 101 |z @Alol el 2do1d AAH Y
(15 A2 () L1eser | A0Z®) [o12-19 24 ofzk HA 2% 2T
e H 29 T ol HA 2% 5T
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O Alg4d

F 67 A2A2 F &5 ECol & 4 sto} AF7] 2 FF9 AFEA (4. 20.)
AYAZIE ECdslem) 1 azx odx oZ Nz ogs  gGAaw s}o}
wolom] By (@m  (m  (Cm (m ) OB spad vawe BB FON)

1.0 1.5 15.2 9.5 11.0 6.5 14.3 6.2 35.55 10.6
2.0 2.0 19.8 13.8 143 8.1 11.2 6.6 47.30 14.1
1.5 2.0 17.8 12.1 13.0 7.8 10.9 6.4 41.97 12.9

#F 68 A2Ae F FF ECol wme 54 stof AF7] 2xe9a FF9 554 (4. 20.)

HEAZIE ECAslem) 24 nzg 94 9% Az dgs Q8= soldy
( (

®ojow) slEaxy (Cm  (m  (m (m O M pad vawe TR
1.0 1.5 42.3 216 133 69 16.5 6.1 46.51 8.1
2.0 2.0 49.7 212 164 94 14.5 6.2 65.24 8.9
1.5 2.0 45.5 243 151 8.2 16.4 6.1 58.54 8.2
E 69 A2AP F Fw ECo W& =7 #F9] M54 (5. 25.)
AAZIE BCdsfem) 514 A7 2 sa sgs Ay QA=
Boom 3 & A (cm) (mm) (cm (cm) o) HI5) (Spad Value)
1.0 1.5 41.3 6.1 17.0 12.1 6.2 114 58.1
2.0 2.0 48.5 7.1 19.3 12.8 6.3 11.3 66.4
1.5 2.0 43.6 6.5 17.2 12.0 6.3 114 62.3
F70. A=A F FH ECol wE A8 359 354 (5. 25.)
% e
AT BCSem) gy a4 s= gn wos Ags Q4=
%C‘S‘ZUH §]_ ﬂ 33 )\6] 7] (cm) (mm) (cm) (cm) (7H) (7H / “l‘) (Spad Value)
1.0 1.5 48.8 5.6 15.4 9.2 6.0 12.7 63.2
2.0 2.0 54.3 6.2 19.8 9.9 6.0 12.6 68.5
1.5 2.0 52.1 5.7 17.2 9.3 6.1 12.4 66.3
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O Alg4dx
% 71, sZFAA st A7 A A s 54 (2019. 5. 24.)
_ ~ 51 3 sla &k 737
A EEeE (cm) (cm) (cm) (r?m(l))
FH(T7Y) 18.7 1.1 9.0 5.9
19 7% =% 17.8 10.1 6.4 6.2
3 7% = 18.0 9.9 5.3 6.0
F 72. Al Ass FArE A bR H) A5 54 (2019.9.20.)
: . % 7373 3% 9T ga=  E5
A EGATE (cm) (cm) (cm) m  spavae O
F(7Y) 57.26 6.01 20.04 13.03 55.87 21.20
19 71& =% 57.98 5.97 20.08 12.73 56.29 20.47
3 7E =% 62.62 6.26 20.73 13.46 55.02 18.60

ZoA o] eAolEH wd

% 53, TEACl AE3t &

(¢

% 73. Asst TEAY 5 A dF5 & 27 AS 54 (2020.2.4.)

g Z=a1(cm) Al zZo](cm) NESS )
FH3H(7Y) 3.0 2.1 12.3

19 71+ 5% 3.2 2.5 11.1

3 7+ TF 3.4 2.8 12.5

(2020.2.14.)

= g “a1(cm) Al ZzZ)(cm) Al z5(7N)
H3B(7Y) 3.1 2.2 12.3

1€ 7=+ =% 3.4 2.7 11.5

39 7= THF 3.9 3.3 12.8
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R 74 AEs TFAl T A stoll ] A5 54 (2020.4.22.)

PO Tal Nilely = 737 A= Al x4 s34
(Cm) (Cm) (cm) (mm) (Spad Value) (7 H ) (7 H )
AP (7L) 53.5 16.6 12.8 7.3 63.1 27.0 6.8
19 7= 56.2 17.4 13.1 7.8 60.0 25.7 5.6
3 =T 55.5 17.0 12.7 7.5 61.5 26.9 7.1
(2020.5.2.)
A 7 Il Nile'y = 737 A= A x4 3= 4
(cm) (cm) (cm) (mm) (Spad Value) D) )
H3(7Y) 55.6 16.4 11.5 6.9 58.1 27.2 6.7
19 7&=F% 59.7 17.8 14.1 7.9 61.2 25.9 7.1
3Y JETH 56.4 16.7 11.5 7.3 59.7 26.5 5.7
X 75 Asst TEA 5 A sr] S 54 (2020.5.23.)
A g Il biloy A= 737 A= k=i 3} Mk
(cm) (cm) (cm) (mm)  pad vawe)  (Cm) (cm) )
#H3Y(T7Y) 66.3 17.7 13.2 6.7 57.5 7.4 18.4 8.2
19 71&FH 71.3 18.8 14.1 7.1 59.6 7.9 18.5 10.4
3 JETH 65.7 18.1 13.9 6.8 58.4 7.0 17.8 8.3
X 76. A3t A € dd Hd g wst (ml)
- '20. 3¢ 44 54 64 74
H3B(7Y) 205 230 505 314 258
19 7&=5% 231 267 539 352 243
3 TETH 210 253 514 325 210

[ ¥

X il 2

a9 54 AFEIIE) R ASTI(S) TEA AEst 5o AdER
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(2020.3.2.)

Mz0N 500

74 74(mm)

A =Z(cm)

(cm)

-

XO
Ba

Za(cm)

14

15.1 10.0 4.8 12.1

31.3

5712+ (o] )

2.3

12.7

4.0

9.5

14.9

32.5

o
Nfo

W

—

0

(2020.4.10.)

3= =(H)

F&cm FFm) AAmm) P

“a1(cm)

15.8 9.6 6.4 46.2 0.5

40.2

s7H 3 (ko] )

0.3

49.1

6.4

9.8

16.0

40.6

o

1€ 71+ =
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2. 97 GARDENING 2493, 4195 813 5 & F3e 27(2018. 2.

23 o) 4% F EARAS AW A4 A% AT D AFHE v AR 285 - BRgsh)
AR G-AAY N A D AFAE

(1) A5 53 A7) B oy 25 71
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- A AR - A3} 4= ‘Snowball White’
- FEA]7] 201569 9¥
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- dy 2% 4T, 7C(E@A AFE T Ay 2%), A2/ 2487 A
- A Aelay AAsHests, TRESTYE, 954, vHg ol HA, st AW

’
sh A=F, 9EF 548 =

- B A : SAS ver. 9.0(SAS institute Inc, USA)E ©]£3}o] Duncan® © s34 Ho=w %
AAE, p < 0.05 FFoll A &4

19 56. A3} 4= ‘Snowball White” A v H<5
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A3} 4= ‘Snowball White’ &2 oW 2% & A5 7C oW Al 62¢9=2 4
2 A A 489 R o 149 AFHE AOE UehrhE 80). 429 AT w3
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¥ 80. 99l 83 A3l =3 ‘Snowball White’d] oWl %o & A3+ 2 w3 UAt

Precooling Vase life Senescence(%)
temperature (days) Wilting Sepal brown Leaf brwning
4T 5.2 ab” 100 40 0
7C 6.2 a 100 40 0
Ambient 48 b 100 80 0

“mean separation within columns by DMR test at 5%

% 57. A3} 3 ‘Snowball White'e] oWy %o w2 23 294 T3
(A; 4C, B; 7C, C; Ambient)

19 58. A3} == ‘Snowball White'e] oW %o wE A3 7dx G
(A; 4T, B; 7C, C; Ambient)

@ el glol 3174
A3} 4= ‘Snowball White’'e] oW & ulglgol A4 Az A 2z Jo) Ak vk o}
7} AEFQom (1Y 59), 4TS 7C oY A= ALoz s urgglol APS oA
sto] e glol FHEo] HA ¥ How Hehd
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25

15

10

Dry weight (%)

A 79 Ambient

Treatment

1Y 62. A3} 3 ‘Snowball White’d] dW %o & A&EF Iz

= el 9l

gl e o2 A FET 548% U B Aoz ZALHEQUh

AAE ST spde] A 24 A3 a @ Felake fllev Latel A5 23 69 A

Ao AgTe 72622 v S 2AMEAY 7TCAHE e A AT bgkel A
71 O

=

y
GHa FHe BAG AV 8, 4Y 294 GBhE
4

3% 8l. A3} 3 ‘Snowball White'9] oW %o M2 JE54 3 9 stute] Ay} AE
Chlorophyll
Precoolin a Hunter value
& content(mg-g™) — —— AE
temperature ay ay
Day 2 Day 6 L a b L a b
4T 559 a” 548 b 818 a -11a 37a 779ab -07a 61Db 84.8 a
7C 60.5a 583 ab 753 a -09 a 3la 794 a -05a 76a 411 b

Ambient 642 a 608 a 775 a -09 a 35a 726D -05 a 74 a 511 b

“mean separation within columns by DMR test at 5%

@ A&

9¢€e] &3t A3} = ‘Snowball White’®] oW %o w2 F2 A 23 d34H
S 7C A A A 6292 FeHE Bt AdFEE ASE Yehyth & At vl
sto] Z7ldl&= Aol7b flv EFoldou, Ad 7d Foe 4THE S F=Agd v
stybo] AWy 22 wshetdo] vlawA AA ety BrEE ol A4 Ade A2 AY
N Rt wre g ol7t HEF AW 4T 7C AHPolAME Aoz A3t utg o} A4 o
Az vt o7 AEHA e Ao Addy AATY FEZTFIES T F 4UA
T 43 7asteE Aol yetgon 53] g v B AT ftAas 4
FEEFS ] Yehytt geE A A3k 7C Aol Ay sty mF o2 Ay
i =4 JEiga, AEF 24 A £33 7C A AEFo tE T A vl
=4 Yelyt ol AT FEREESFYE A 29 =2 S vEhd Ayer dx89
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h=]
Al AR - A3t = ‘Verena’

120159 124

- %A : SAS ver. 9.0(SAS institute Inc, USA)E ©]&3}9] Duncan® Us#HA Wo=E &
AAE, p < 005 ==X 4

a9 63, 22 U A3} 437 ‘Verena AWEF
©® Ay % 1z

eh Aot R =S FY

A3} 3 ‘Verena' %% S ‘Snowball White' #Fol nlal A3t

o,
k)
B>
i)
N
-
o

9

LA, A AY Al sFAARE dEH] oF 49 dstrE S YErHtH(E 82). ey
2 AP A AT g2 Addoy dPds Al Wdsto] of 17C + 3TC=
LE=7F Ba ol At S Fe AR AU A2 AT =5 dY
AME ot o] AWMALo]l e F Al HlE v A =AY AE 2d
A A} = Verena'®] EF2 19 93 Zom x7|d= Aol7t §le EHFOINoH, A
& A7t deleoel Bk Al A 5dA= 19 65 #Zo] AlESe #e] iR
& et Al#ets REeR A

F 82, 11€ell 83 A3} =57 Verena'?] oW 2k w& dstew 3l =3¢

Precooling Vase life Senescence(%)
temperature (days) Wilting Sepal brown Leaf brwning
4C 52 a“ 80 0 0
7C 54 a 80 0 0
Ambient 40 b 100 0 40

“mean separation within columns by DMR test at 5%
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Dry weight (%)
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3 83 A3l 5 Verena'd] oW ko wWE JF4 FF F s AA AE
Chlorophyll
Precooling  content(mg-g™) Funter value AE
temperature Day 2 Day 4 3 Daay 2 s - Da;z 4 s
4T 536 a* 555a 668a 21.7a -33b 692 a 209a -30Db 84.6 a
7C 478 a 496 a 665a 189 a -22a 694 a 189a -20a 288 b
Ambient 485a 494 a 690a 202a -27 ab 669 a 182a -l14a 46.3 ab
“mean separation within columns by DMR test at 5%
@ A&
A710 AvjE= A3t =7 ‘Verena' # &2 ‘Snowball White’ &0 ]3] A3}y o]
O #e o= UrE}Mﬁﬂﬂ o = '}«1 SAA FrelAbe AT o 7T AT
AET ol F=2 R 4T A7 vla Al A Uewoen, ol AATHEEd
EETEo] =2 s ved 23 dAsdn A A ?‘éﬁ‘r 4= ‘Verena' 9] A3}
THS F 4dA4ER 2 AP Asdd Ao, AuelA sl oF 17C =
3CE 2=7F tha ol dalgrwdd d3F2 v Ao=m Bt Iy A2 A2 A 3t
Aoz, 4 AHAY 5 oA A va] stdelx B o AW WS =L o
vebste whekA, A271el e E = A3t 3 'Verena' o] FE S fldiA= 7C o
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Change in Quallty of Cut Hydrangea Flowers as
Affected by Storage Period and Temperature
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A New Spray Chrysant hemum Cultivar, ‘Snow Sense' with

TN e . o Toret, 34 e My 26

2019. Change in Quality of Cut Hydrangea Flowers as
Affected by Storage Period and Temperature.. Lee, J. H.,
Oh, S. I, Lee, J. S, & Lee, A. K. HORTICULTURAL
SCIENCE & TECHNOLOGY, 37(2): 256-263.. =, (SCIE)

2016. A3t F=9o £ & QU 257} FL3 A
mx= &3 olxE, 949, & olfA. H=Ud|sE Bt

W Q ], 182-182.
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(2) A3} FAFAE AT HA AA Ve &4

(7} A3} 4=+ ‘Snowball White'®] A =FAZ 913 & AAg a3 24

DO &3 dxgo wrE A3} 4= ‘Snowball White'®] =2 <3k 4

¥ 84. A3} 3+ ‘Snowball White'®] A3 2]
No. Pre-treatment
1 Control(Tap Water)
2 Chrysal RVB 2mL-L"
3 Citric acid 50mg-L"
4 Citric acid 100mg-L"
5 Sucrose 1%
6 Sucrose 3%
7 Vital Oxide 2mL-L"
8 Vital Oxide 5mL-L"
9 NaOCl 2.5mL-L"
10 NaOC] 5mL-L"
11 Hot water
12 BA 50mg-L’
13 BA 100mg-L"
14 GA; 50mg-L"
15 GA; 100mg-L"

—

2GR Ay, JAFNNE, FRESY, 22T Y, el 14, shwe] AW
8, AEF, TP
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7

of

Al SAS ver. 9.0(SAS institute Inc, USA)E ©]&3}t4] Duncan® UsHAH Hoz
A, p < 005 FFolA 4

A

=1

&)
i)
:;1
N
K

ob A sl
A3l ¢ ‘Snowball White’e] d3t+H ZAMAI(E &), FAHTE 692 ZAEAOH,
Sucrose A&7} 992 A4 o] 39 AFEo] FAe Aow ey o) Citic acid
S50mg# 2] 7-2F BA 100mgA & 75 A&l Ao Fox7F idieh. T4 7F =3
Hol Astero]l i A3 6Y A EEe 19 149 Zow FAHE T = A x, 25
W, Sk 2o AW Aol B uEuteon, Q1o fx 9 AWdANE A =AU



t}h. Sucrose A @] T-oll A F-A g ol Hl&) Y=
2 AA verd At dF B w8E =

(19 69)

o, s 4w A BE ol o
23971 9t Aoz BuAAY

3 85, A3} 43 ‘Snowball White’e] A A go] W& A3} 449

Treatment Vase life(days)
Control 6.0ab”
Chrysal RVB 7.0ab
Citric acid 50mg-L" 5.0b
Citric acid 100mg-L" 7.5ab
Sucrose 1% 9.0a
Sucrose 3% 6.0ab
Vital oxide 2mL-L™ 6.0ab
Vital oxide 5mL-L" 7.5ab
NaOCl 2.5mL-L" 8.0ab
NaOCl 5mL-L"! 6.0ab
Hot water 7.0ab
BA 50mg-L" 6.0ab
BA 100mg-L" 5.0b
GA; 50mg-L" 5.5ab
GA; 100mg-L" 6.5ab

“mean separation within columns by DMR test at 5%

13 69. A3} 4= ‘Snowball White’®] Hxgjo] wE A& 644 R<5(A; Control, B;

Chrysal RVB, C; Citric acid 50mg-L_1, D; Citric acid 100rng-L'1, E; Sucrose 1%, F;, Sucrose

3%, G; Vital oxide 2mL-L™", H; Vital oxide 5mL-L™", I NaOCl 25mL-L", J; NaOCl
5mL-L' K; Hot water, L; BA 50mg L', M; BA 100m-L'g, N; GA3 50mg-L", O; GA;
100mg-L 1Y)
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7‘**%3101] w2 A3} 4237 ‘Snowball White'e] A F W 3t&3 FEES Do tiste] 2A}SH
A A 5 2 sucrose 1% BA 100mg A2 F+& At A2 FEdA
"‘@ 3‘?:_1’/4177}1] 7ttt A ste Aol et SRS e AY - 39A7A
Z Bl

a u

ok § sk AEde] dEhveE Ao 2ARESITY BA 100mg AT AE

3EA Y ABATHEE] TUkskA] Kehal FAasty] AlAsrlom olek miszst i

T B 42 Adow 2AERY. o= A3l 50dE HAY T UM v ALl

2 Ak A Bl Sl Ae® dddd. QAT Wskeo] vE Aol v v

Sotd BA 100mg Ael 7= AT Wsks A vlszsiA R S0l A2 slew
ZALE oW, o= Hslero] #2 A= dde] = Aew vy
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@ G
A F AR &, A3} S ‘Snowball White’®] o I3t 3 o Al
Control A g]groll Al tha vre ol @gafo] AME A S ™, Sucrose 3% A2l 77F o F3
g st FEEF = E2 S 7HA e AoE ZAEJATHIE T1). ol BEH =
A Al 3%9] sucrose FEE A3 ThE AT &, st BEE ®Bu =A JERd RS
2 JIaE
1,00 1.00
®
_% : & 080 |
g _ Eose I
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‘g’ . 5‘0.2{? |
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Pre-treatment Pre-treatment

1Y 71. A3} 4= ‘Snowball White’e] dx]glo] w& o3 3}luto] Fataf
& o g5k, 9 s I
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@ =5 TF
A3} 4= ‘Snowball WhlteA AETS AP A3(29 72), Sucrose 3% A<} Vital
oxide 5SmL A2l A=F FiFe] th& Aol vla i 5L Aom ZAEHIH. o
o we} Sucrose 3% X%ﬂﬂ A8}l 437 ‘Snowball White'?] F®3&S F25] 1 o
d 9 FE FA a9 Ao Ay

Dry weight(%)

Pre-treatment

a9 72, A3 3 ‘Snowball White'e] AA o] & AEF &

AE 4 otk W slvhe] AA
A3l 4= ‘Snowball White’e] s}gke] A7d A4 AIH(E 86), Aol =4™ Sucrose
1% A7 M ghol dshee] Yok BA 100mgH g 7Rl S 3oz ZAE
ol ol S w3l Al 2 AW dgow o AT glo]l ¢ vA 2AME Zlow
e

& 86. A3} == ‘Snowball White'e] A gfel m& F=F4 oF B st 443 AE

Chlorophyll

Treatment COHtent(glgyg ) Hunter value L AE

Day 3 Day 7 Day 3 Day 7
Control 80.3 a* 79.7 a 63.27 abc 66.65 a 444
Chrysal RVB 825 a 786 a 62.22 abc 63.90 ab 6.15
Citric acid 50mg-L" 778 a 753 ab 69.20 a 61.15 ab 8.02
Citric acid 100mg-L" 793 a 75.7 ab 64.30 abc 63.12 ab 4.52
Sucrose 1% 812 a 76.7 a 59.35 ¢ 5822 b 5.45
Sucrose 3% 808 a 760 a 65.87 abc 62.87 ab 7.80
Vital oxide 2mL-L" 800 a 734 ab 67.22 ab 63.75 ab 9.30
Vital oxide 5mL-L" 781 a 752 Db 64.35 abc 59.65 ab 13.85
NaOCl 2.5mL-L* 755 a 774 a 66.60 ab 62.75 ab 8.86
NaOCl 5mL-L* 795 a 674 b 61.22 bc 59.57 ab 7.92
Hot water 801 a 729 a 62.82 abc 61.47 ab 8.28
BA SOmg-L'1 784 a 73.0 ab 64.92 abc 64.97 ab 6.65
BA 1OOmg-L'l 779 a 727 ab 60.90 bc 64.70 ab 12.21
GA; 50mg-L" 79.7 a 74.7 ab 67.10 ab 63.15 ab 9.75
GA; 100mg-L™" 774 a 795 a 65.85 abc 63.60 ab 7.57

“mean separation within columns by DMR test at 5%
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A3} 4= ‘Snowball White’®] Hre|g]o} HA A3} FF5
A mRte 2 wAEkA EASATH Y 73). dgte] 9
el Ayt 5 HAE ST Q3 =y "o Fo folow
AE AP & g olrt BAEA] kA, wAlEHAl A E
dolo]l A3l o Helgeu S 945t /M 2 dUd2 om o=

&

a9 73, A3} = ‘Snowball White’e] A gld] wE 3 5 29 & qtd o} A (A;
Control, B; Chrysal RVB, C,; Citric acid 50mg-L71, D; Citric acid lOOmg-Lfl, E; Sucrose 1%,
F; Sucrose 3%, G; Vital oxide 2mL-L™', H; Vital oxide 5mL-L", I; NaOCl 2.5mL-L™", J;
NaOCl 5mL-L", K; Hot water, L; BA 50mg-L™", M; BA 100m-L'g, N; GA3 50mg-L ", O;
GA; 100mg-L ™)

@ A&
A3} ==+ ‘Snowball White’'?] 4% Sucrose 1% A& A 9=, ZE5+S, 3t 29 A4
ol ta AA vEhd "t A 2 w3tE Foled B e Ao ® UEwETh
Astero] wtd BA 100mg A2l 7oA+ A7 3dA4FH AAFTHES}E] F
star zHAastr] A FEgTEe] Aden, Azt ¢ Aslage] F
de Aow FdHY FeHy AEFS FA F?} A3} Sucrose 3% * 2]
AEFol & Aol B8] ti =2 Ao yeytow o= G R AL A
Sucrose FE=E Qa thE AT Hoh =2 3s A= Adow dddn wep, ds)
= ‘Snowball White’®] #*g] Al Sucrose 1% A&7} 9 d& 2 F2 {FX o &3}
Aol Aoz dety

(1}) ‘Verena'® A=A glo] wa Za BA

O H3x: AA ol & 43t 53 Verena'd] F2 9 4
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Pre-treatment
Control(Tap Water)
Chrysal RVB 2mL-L*
Sucrose 1%

NaOCI 2.5mL-L"

GA; 50mg-L"

Sucrose 1% + NaOCI 2.5mL-L"
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oft
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oft
Ay~

- 574 : SAS ver. 9.0(SAS institute Inc, USA)E ©]&3}% Duncan®] Y314 Ho=
AL, p < 005 FFoA 4

of

b Azt

23} 4+ ‘Snowball White'®] A3E vlel o2 ‘Verena'o] A e|dt A3(FE 83), T8+
o] A3l 39, Sucrose’t 5392 9F 239 AFEO @Al Ao FAFHT T3l
=3t FHEA A sucrose’t RO F, HiEsr S, sty AW, shyko] AWt Q1o 9z
o] AW TS5 U43AA aHAA AR BEFEHATHTH 74). GAse ‘Snowball White' #&
NME ik FHHo)A 22 oz YER oy Verena FFolAE FAE ol vl&E st
2w Aol oF 25% point thar A A yERsEaL, Astergo] of 159 A EHo Ast £=o F
o et 29U e AR dvd

¥ 88. A3} = Verena'd AA o] & A3+

Treatment Vase life(days)
Control 3.00c”
Chrysal RVB 4.75ab
Sucrose 5.25a
NaOCl 3.25bc
GA; 4.50abc
Sucrose + NaOCl 4.25abc

“mean separation within columns by DMR test at 5%
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a9 74, A3} Verena'd AA o] whE £33 5 494 25(A; Control, B; Chrysal
RVB 2mL-L", C; Sucrose 1%, D; NaOCl 25mL-L "}, E: GA; 50mg-L !, F; Sucrose 1% +
NaOCl 2.5mL-L™")

G AAFVEE, FREFY, FETY

A5 5% Verenw'el AAel W AAFVHEN FEFFAS B ALY 75),
A 3 FREFFS F/HMoW, AAFTAI vulstel FREFP Aol gl

K

= ‘Verena' 9] FEE&57} ‘Snowball White'3&Fol H]&l 2+ o] F
i #e Aoz AAHAet a8} o] F sucrose AAE 7 A
go] gz M tih w2 #FE Uehd dslgeyo] AXFH A

Fresh weight (% of init

—e—GA3 —— Sucrote= NalC!

Water uptake (ml)

Water balanceimi/flower stem)

oy 75, A3} = ‘Verena'@ Ao u}
(A; AAFTHIE B,
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= ‘Verena'¢] 23 3dA <} w=std AlHQ 23 5849 gAML, a, b)Z AE
=245 AFH(E 89), =3FA| do Chrysal RVB # 2l e] Liko] 7F4 A A A,
sucrose, sucrose + NaOCl *gl¢t= FAA o2 {9zt YEA] &kt Chrysal RVB

-

ogHew Bvjst: SR A bk 9ee BAST Beiss Adtsl AN G

N
o

# 89. A3} =37 Verena'e] Aol wE 544 3 AE

Hunter value

Treatment Day 3° Day 5 AE
L a b L a b

Control 7263 ¥ 2282 a -152a 6993 bc 2056 a -4.78 a 9.25
Chrysal RVB 7191 a 2474 a -2.65 a 76.68 a 2356 a -272 a 5.50
Sucrose 7209 a 2504 a -28la 7482 ab 2095 a -343 a 7.57
NaOCl 7378 a 2510 a -187a 7041 bc 2026 a -354a 7.00
GA3 7237 a 2773 a -340 a 69.02 ¢ 1862 a -444 a 1230
Sucrose + NaOCl 7227 a 2757 a 298 a 73.09 abc 1785 a -470a 1044

“L, Lightness (100 = White, 0 = Black); a, Redness (- = Green, + = Red); b, Yellowness (- = Blue, + = Yellow)

mean separation within columns by DMR test at 5%

A3l = Verena'® &7] ¥Hlglo} HAF A3 ‘Verena' FFl = v glolrp A 1A
g Aoz ZAHJT (Y 76). d3te] FHE "S5t 49 T FEAHE g A
5 s FAo07 Q% v wio] Fo delo® BuEor B AFoaE AA

A F kg ozt WASEA] ek AY, wASHA TS Y] wite] =3 uhgle] ¢
Aol A3l o] Al e dEsts /M 2 YA ofd o= Fuy

L

-

’

r
4

e

a9 76, A3} 3 Verena'o Ao ©rE 43 19 & b g o} WA(A; Control, B;
Chrysal RVB 2mL-L", C; Sucrose 1%, D; NaOCl 25mL-L", E: GAs 50mg-L"', F; Sucrose
1% + NaOCl 25mL-L™")
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5} = Verena'® 7% FA 2ol B8] Sucrose Al A 1%, EHwa, st 2H AN

tha A yetd dsted A 2 w3tE Foled EHUt e ALSE ey
‘Snowball White’ EFol e thh T3Ho]x &dd GA; *8l7} Verena &F ol A
Aol vlal skt 2 @do] oA AA YEwem Foxe oy daaey
159 dFso] d3t 59 FFo wgt a397t & Ao=w ddd, b A
A&kl Verena' #%2 7% ‘Snowball White'oll B3] 4=mdo] Hlu 2 #H Fo=
Fe] Wstrt wH|ste] FRFF7E & o] FojA A L)

°]

g,
5
ok
2
H

Hh. 28y o] F Sucrose A7t AAF, FEESF
=& s YER Aol v Addd A 1|
=+ ‘Verena' %% % 'Snowball White' =53 2

of ZHHA Aow By

(7h) 23} +£29 ABA %o w2 7 12X

®

2]

23 Fmo] o ABA Aeiv} Bah £3e FA nAE 9F 24

A
TAAR B3 5
A7k 7

FAN 23 3 AW 7t

Treatment
Control (Omg-L™)

ABA 250mg-L"
ABA 500mg-L"
ABA 1,000mg-L"
ABA 2,000mg-L"

ZAVSHE o shelf life, =394, A8l &4 A 4=(NDVI=Normalized difference vegetation
index, SR=Simple ratio index, PRI= Photochemical Reflectance Index) &

S A © SAS ver. 9.0(SAS institute Inc, USA)E ©]83}4 Duncan® YsHAHOZ F7
A, p < 005 F=oll A A4

A Az

shelf life ¥ *=3}47

ABA F%¢] wE 23} F39] shelf life ZAPATHIE 90, 18 77), 2000mg-L"' A& A
86U=E tix7o Hl3] ¢ 2¢d AL AFH = Aoz Ao, st 9z AW
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Aol o] Aol Ao FHAFA A A Ho= YeRth Ed ABA %7
$SFE ws Bgso] e AoE AU ofF Fsl ABA ALt nFEdASE
HERA 2 Fdol EHAA Ao g
%90 ABA BEo] mE 2 5o 5y 2 wmsheby
Treatment Shelf life Senescence(%)
) Sepal Leaf
concentration (days) Wilting Browning Wilting
0 7.1b" 100 25 25
250 7.5b 100 25 50
500 7.1b 100 25 50
1000 7.9b 75 0 50
2000 8.6a 50 0 0

“Different letters within columns indicate difference based on Duncan’s multiple test at p < 0.05

09 T ws el U B R
(A 195}, B : 394, C : 793, D : 995}

@ A BAF B4
B3l o] g4 B A3(2Y 68), NDVI, SR, PRIZ=
2Ae 55U Ay el Aol= gl e, PRIC F
e R "ol oy Ay 3H
H 2000mg-L '8 7F 08 °]

O /\1 64

oz e Aol H& =

Lo

2000mg-L " A7t 10 o]de] oz thE Al Hle Ee
S\th NDVIE A9 SAH=E yehlls AFEA, 081704 A3 48
2000mg-L " #27F 08 ool ge uEhfo] FEfA e T3 dAvH

7P v e AAFRA, 2000mg L
27F A g2 Fog dudr o= #3) S ABA ilF
MAlE 2dsta SAES dAAA E3F o U T FAd 234d
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A
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#

PRI
, B bio B b S G
I B 2 REBEGR S
- W
Fo
=Im

13 78. ABA Fxo & 23 39 NDVI, SR, PRI(A; NDVI, B; SR, C; PRI)

ih)
rf

F79 ABA AZ Al 2000mg-L 9 shelf lifert 86¥= thxTol w& tha
e Ao vEtth w8k e A, 2000mg L Aol shwke] 91z, 2w
A 2AFEeH, ABAS] w7t Foldes wsh mA&o]l vl yEhd
Al Aoz dAotdv 3, Ay @gdx2l NDVI, SR, PRI 25 29
A7A = A b Abol7h gldlen, NDVISl 44 shelf life7} tha
Ad 2000mg-L’ A7k 08 o)de ghom the A Hd A zAEACH,
E3 te ARt 2000mg L' AHelrt 10 oo ke ow yeurh ok

pA

o ML
ot

r

N 9 ox
)
o
)

Jo
NN
=2

© ol

e

>,
N

R ofN o ofn
hut
ko,

02i f g

wn
j=y)
i)
A/
o

B3 £ ABA n¥ER Aol S A V1T AAE 2qsdu FAREL A4
B3 5% 0 48 G40 EHYU Aow @tk uehd, B35 43 ABA Ael A
2000mg Lol AL W FA FAN BAAY Aon e, FFo whel sl
Fol7k e  lomE FrbHel dFst Wad Row Ay
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() 2=t

B

= =
A BEABRO] AR A4 Archsia
s =] L O Y

Effact of Subcraw Volunwisic Water Comants. on
Perfoamance of Arcfia pusils Grosn in Indoor Condtion
M S,

THEIN R S, TN A,
S Yo, i o R, amd e e
et @ Sasyoen wnd Bnwdvsiagy, G ey, S
T e, ik o U6 ks, S Uty S TBAY R
Tovaion of By, Neves [ty Lond ST, e

5 =

EEa e 24
i el 2 %

4 T B i
o ue f91
SRS 45 P

T, M i

e =53
DAPH. o BEHTE S| o] Otjl YE QU FE
| gy

Effects of Substrtes and Reoton Hoarone on Rocting of
Oregano and Peppermint

o, T

PRSI

R L ot Ot Eameang®
G = A T, AT NERE (P Ly,

w1, s

2 W e
S E LT L]

s

Towatrvwnt i Cil Chiysantveenum Teiky S

SR, WO, S GRS
A

WY S

sy

Ak R e e

T @20 P it sming

Er
0} 430 Y /XIS WO Y ABA wE Y

Determination of ABA Dptimal Concentration for Cuaality
Misintensnce of Potied Hydangs

£am wn s cum oe

LR et ]

8.ty O, Sy B Oy WA P, . i L,
[rps—ye

bt 2 v e s Gl o B s
o ————

=<

[ [ -

e et Toome. 34t ¢ vy 10 [N

of Wet Shipping Schetion by NaCCl

~ry

W0t B0t WIIAE Y NaOC! M0 T S48

T 1451, e

E
Posiharcest Manageme st Condition and
Contaminart Cegrog in Handling Cut Roug Fiowers
for Bxport

Bt o st o
[N ———

et e and
ol o clamimans of the

[—
g, et cledk et et s e W0 CFL

ol Do snponied b Japary s,

2018, 25 750 F4 wAE A%
2 4], 163-164.

A ABA ¥% T4, 49,

234, R, o)AE], & ol F=AAEI SGadw

(4) =%

(7h) ae7]e] #HA dAe 5 odu A

© =% +F F
4
@ A7

h=]
- IANANE : Hydrangea

AAe 7l e dAAE

azr)el A 2ody Aerr dat e A

macrophylla ‘Snowball White’

18 79. A3} 4=+ ‘Snowball White’
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- FEA17] 2016 7Y
- Fb ASEE RS 28 d s =gl

- A

No. Pre-treatment
1 Control(DW)
2 Chrysal RVB 2mL-L"
3 Sucrose 1%
4 NaOCl 2.5mL-L"
- oY% 4T, 7C, M2
- AN L Ak, w3, ATk, FEeTE, dtHget A4, 7l ar] Wk
-

- Z7 : SAS ver. 9.0(SAS institute Inc, USA)E ©]&3}4] Duncan®] tsHAHoZ T4
2], p < 0.05 FFo A 4

138 80. A3} 4= ‘Snowball White'®] =3}9FA4¢
(A; 339 %, B; 349, C; 2543, D; o 9% E o 2)

Azt W w3okaS BA3% A3 Sucrose 1% AA gl 2 7Co A7 A3t 129
A | PSS R e EHZ“_TLJ Aslprgo] 84U = oF 49 AE AAH o

=<
e Aasgel By AR £3 ¥ 9delw, & A TE 929
Wol Asky wel, Sucrose 1% AAel 2 7Ce AelFe] A e Fdol fA9
o2 A

= a

EyAQd Aom 2AEAT 9 NaOCl A2 § 7T oW AHe4= 11742 A3t ol
AFE AT 92). Sucrose 1% A2 B 7Ce A7 =3FdolA v Aol nla) s
T 27 i A deda st At Ao fE27 YEuA e Jles Hel #4
FAE Bl Hew 2AEUT 29 812 2Tl AALE A i FolA A
g dd ol et
Bt

A
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¥ 92. x27)o) AulyE A3} 423+ ‘Snowball White’e] Aot oo wE A3l 2
= RN
S %
Pretreatment Precooling Vase life Se alenescence( : Leaf
temperature (days) — P - o
Wilting browning Wilting
Ambient 84 d 100 25 100
Control” 4T 104 bc 100 40 100
7C 10.0 ¢ 100 25 0
Ambient 94 cd 100 25 100
Chrysal 4T 104 bc 75 0 50
7C 10.0 ¢ 100 25 100
Ambient 84 d 75 0 100
Sucrose 4T 10.7 abc 100 0 25
7C 120 a 75 0 0
Ambient 94 od 100 25 100
NaOCl 4T 10.7 abc 100 0 100
7C 11.7 ab 25 0 0

“Control; Tap water, Chrysal RVB 2ml-L", Sucrose 1%, NaOCl 2.5ml-L?!

“mean separation within columns by DMR test at 5%

a9 81, 7)o Awje A3} == ‘Snowball White’©] A2 9} oY% }E 23
94 A =<5(A, B, C,D; 4C,E, F, G, H;, 7C, I J, K, L; Ambient, A, E, I, Tap water, B, F,
J; Chrysal RVB, C, G, K; Sucrose, D, H, L; NaOCl)

@ AT}, FEISTE
43} = ‘Snowball White’gl AATHS &Y FEEFFE AMAI (Y 82), AAFTHS}
&2 Ay 5UA7A FME F Aaste AdoR UEhyon Sucrose 1% A A g e 43}
T= 4T R 7C A9 Ay va AATHEES FA8ts Aoz 2AEAY. F

o

¥

BEFSS AT 243, 49 3970 378 F 348 gadt 4Fow Yeuon
A Pike] SEFFFS A2 va AFow YEE Aow FAH
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Fresh weight (% of initial)

uptake (mh

Water

Days

a9 82, aL27]ol AwiE H3} = ‘Snowball White’®] A 2] 9} @k wE

= R
BAZEEE D FREFHE AATAGE, obdl: FEFFD)

@ v 2loh 714

48k 45 ‘Snowball White'®] shelelol 74 A7H2¥ 83), wHelelo} PAk: of
5413 2

=
o

[e]

i,

a4

9L A 9

TR AHA A9 926 AAHgon, mE AN Heolr}t AEH
ZAET. 53, e A A Aench vHelol} ta Bl AEHen, 7C
AT Loz A weeel 442 oAlste] wHelcl A AEH oz

A B c o
E F G H
1 J K L

83. aL-7)o) AujE A3 =3 ‘Snowball White'd] dxgl ¢} o ero] e Ay
vk go} 9HAI(A, B, C, D; 4C, E, F, G, H; 7C, I, J, K, L; Ambient, A, E, I, Tap
water, B, F, J; Chrysal RVB, C, G, K; Sucrose, D, H, L; NaOCl)

A

€ 71&a7] ¥dte

A3} 4=+ ‘Snowball White’'e] 23d A
AIH(1Y 84), Sucrose 1% HAAg 2
gl o] HlE] tAh Fe Ao ZALE]

Cel xm%u CEE cu E R
ok ol AAZEREEI v=d Az JTas

J L)
=
7
]
AN
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W L=at m Sepal

8 84, 1270 AulE A3} £ ‘Snowball White’e] 23 3y oty} wdkgo] u}
71Ea7] AskE

it

®
h
rfu

C oy

Al dstergo] 1209 % 7B EdAollon, dAeAl B ooy fr-Fo Adagle] =3

staat ¢lo] flxddo]l A dUehdes AR ZAMEAT. ®gh w27l 2 A

AL ARt vt eobrt A wWel AEFHA S, Sucrose 1% A F 7C oY Al

71E&27] Wskgo]l Aol FE fAdE ZHHo|drt wmEkA, 7 dsh S

‘Snowball White” Auj Al 2 A7ZAAe] HA AAA 2 g¥L%== Sucrosest 7T
o7

7)o g A3} = ‘Snowball White's A &) A & Sucrose 1% 8
| A
Al

]

A

A A FAFF) ZAAY AR AU

(b A7 HA A % oy A

O BE: £} F AL/ AA % Ay Azt A5 £ FA U £y v 9P
L

@ Ay

h=]
- IANANE : Hydrangea macrophylla “Verena’

I 8. A3} 4= ‘Verena’
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- Al AR 27 4% £E%7)
- Az

3 93, A3} £ Verena'd AAe 2 L=

Pretreatments Precooling temperature

Ambient
Dry AT

T . Ambient
ap water AT

1 Ambient
Chrysal RVB 2m{-L .
4C

S 19 Ambient
ucrose 1% AT

- EAFE QR A Aol A R B 2AGHE A2 2 29, z 2
29 5), U mel % F A 24 AN AEEY L wstey, AAFUS, S
§4Y 42299 5

A, p < 005 FFolA 4

Heslo] Aue A5 53 Verena'®l ASFEE A2 zke] w7k §lY
A 5TAR A @e AoE zAEYon, ALsldE sun 4o 9=

o] F8 o]Ft Aow EINITHIE 94, 18 86)

3E 94 A27lol AmE A3t = Verena'®] A H ALk wE A3

A ——

bR

ok

w
e

do .~
o 2

y 1
g

r (

Senescence (%)

Storage Vase life Sepal Leaf
Pretreatments temperature (days) Wilting Bent neck Change Wilting
of color
Dry” Ambient 43 a 100.0 100.0 66.7 100.0
4¢C? 50 a 100.0 100.0 33.3 100.0
Tap water Ambient 50 a 100.0 100.0 66.7 33.3
4C 50 a 100.0 100.0 33.3 66.7
Ambient 57 a 66.7 100.0 0.0 66.7
Chrysal RVE 4C 43 a 1000 100.0 333 66.7
Sucrose Ambient 50 a 100.0 100.0 33.3 0.0
4T 43 a 100.0 100.0 66.7 66.7

“Dry, Tap water, Chrysal RVB 2mL-L’l, Sucrose 1%
Y4°C, Ambient(22+3) / 24h
*Different letters within columns indicate difference based on Duncan’s multiple test at p < 0.05
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Tap water

Chrysal RVE

a7 86. A7l AulE Asl = ‘Verena' 9 A ¥ dui%d mE Ad 144 B
(A, C, E, G; Ambient, B, D, F, H; 4C, A, B; Dry, C, D, Tap water, E, F; Chrysal RVB,
G, H; Sucrose)

Ao 29 7tAo R TAZAE AP o AHL7|o Aujd A3} 3 ‘Verena'2 &

oF 4-5UA=Z 7] wEol F 239 FARAF AAFHAT

I FERETES DA wE Aolo] FEnt gotd = g oem(2y 87),

B9 Agzkel 2 Aol YERUHA Gskow, FaEFe] A A E ¢

7MY =2 fgoe® ZAMEJAT. A3t Fue i 8T =T
A % =

guol = A3t = A

Frezh weight (% of initial
Water uptake(mi)

Dy

a9 87, A27]e A6y

& =2

et

&
A7) AuhE "st F Verena' o dAA g H du2o e g54 g At
= 2

Fol watd w99 9 @Y UEorl, 4%a Fel W Aolst flE Ao
ZAAUGE 9%5) E8, 455wl Assh BAsA A 2ol Felde vheA eg
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% 95 Aol AuE A3k £ Verena'e] AAz] R ol Lwo] uhE dS4 F
Chlorophyll content (mg-g)
Pretreatment Storage temperature Days
1 3
Drv? Ambient 48.1a" 49.0a
y 4¢Y 58.3a 60.3a
Tap water Ambient 54.6a 56.0a
ap wate 4C 55.5a 57.7a
Ambient 55.5a 53.9a
Chrysal RVB 4C 52.7a 541a
Sucrose Ambient 51.7a 46.5a
4C 54.1a 53.1a

“Dry, Tap water, Chrysal RVB 2mL-L ", Sucrose 1%
Y4C, Ambient(22+3) / 24h

*Different letters within columns indicate difference based on Duncan’s multiple test at p = 0.05
@ A&

L7119 Az 43 ‘Verena's L27]d nlE] JAZTAL 9rgor) Helswe
434 - 57d® v gokow, A7 Aujd A3t e A arerlel Hl s

3AA T Sl Fojgo] AAAA FAZAL 28 Aww AANEHAG weslE s
Q9] 9= @gol F= vhehon), AevlE @it Ao AzdY R TEFL AN
WAHE o ARG R, AAFWSHES FREFY, 952 Y
Aaterel Asksk BASA AN Aele flE Ao

3T

5 =

Jot
i
-
Jo
X
i)
%

2
kel A3l s 8
A

ow Ay

- IA A" . Hydrangea macrophylla ‘Snowball White’

S AT AR A S £E%)

¥ 96. A3} 4= ‘Snowball White’®] dxg] ¥ oy &%

Pretreatments Precooling temperature

Tap water Amlflent
4T

Chrysal RVB 2mL-L" Am‘tonent
47T

Sucrose 1% Amlo)lent
4T

- 2S4S 23 g ) dolHEAR AAse] £F £F BA(2FE, VPD) 24
A Al Aol dah ] B ARG 9l % AW, o] = 3 AW 5
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Wilting Bent neck  Browning
20

4C
Ambient

4C
Ambient

4C

“Control Tap water, Chrysal RVB 2mL-L", Sucrose 1%

Y4C, Ambient(22+3) / 24h

Precooling
temperature”
Ambient

z

Pre-
treatments
Control
Chrysal
Sucrose




Ambient 4C

Control
{Tap water)

Chrysal

Sucrose [

3} 4= ‘Snowball White'®] F&=(d) =2 & A 2 oz uw&
%(A, B; Tap water, C, D; Chrysal RVB 2mL-L", E, F; Sucrose 1%, A, C, E;
Ambient, B, D, F; 47C)

U 2olgF Al dslan 2 FAun A(E 98, 17 92), Chrysal A2t A3}
=r‘Snowball White’®] A3 o2& A5 Buy 9 2~4¢9 AR AFHANL
Chrysal A*g] & 4CTAHS d3} 59 A4y 12342 =7 2o oF 54 A

2 4> ot &

dFEl FE FA BaAQd AR AT ERE A2 A2 B 4T A2 A
Al FEw A, A T =3 2] v HA YEhd Ao R AT uebd, ds)
= ‘Snowball White'¢] Chrysal A2 § 4T A% Al =3pTALS AAAA D3t

ol a3 Aoz ddd
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® 98 = B % ¥ A3} = ‘Snowball White'®] dxjg] @ oo & A3t

2 e 5hop
Senescence (%)
Pre- Precooling Vase Sepal Leaf
z g ture’ life . Bent ) Change o _
treatments emperature Wilting Browning Wilting  Browning
neck of color
Control Ambient 74 43 71 100 29 0 14
4C 8.0 bc 57 43 100 0 0 0
Chrysal Ambient 103 ab 14 43 100 14 0 0
4C 123 a 29 57 100 29 29 14
Sucrose Ambient 8.6 Dbc 29 14 100 14 14 14
4T 8.0 bc 43 0 100 14 14 14

“Control Tap water, Chrysal RVB 2mL-L", Sucrose 1%
Y4C, 7°C, Ambient(22+3) / 24h

*Different letters within columns indicate difference based on Duncan’s multiple test at p < 0.05

Ambient 45

a9 92, A8} 4= ‘Snowball White’'e] Az 2 oy %o & 53 F 3UdA HEF(A, B;
Tap water, C, D; Chrysal RVB 2mL-L", E, F; Sucrose 1%, A, C, E; Ambient, B, D, F; 4C)

O AAFASE, FREFT L ST

A3l Farol AAFTHIE FAF A3 (2™ 93A), Chrysal dxg] & A2 g3 43 &
To] AAFTHEES g2 AgFrg di =4 fFAENeH, FESTE A A3
d 93B), 4CAH = AAg d3} ¢35 FEFTEF] B Aom ZAHYY. o8& EU R
TETHES A A3 (29 930), A2Ht 4T A2 A 23 =2 g2 g+
Hop e g ta =4 o= Ao ZAEAY. kA, 43 £ 4T A= A%

A GREEGe Bn 5% 78 440 ARA Qox wusm, 485yl tha o
A Chrysal AAel F 4C A2 A4 A FEEFT] n YAFAGES ¥
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- A g
¥ 99. &3 79 ABA % A

Treatment
Control (Omg-L™")
ABA 1000mg-L"
ABA 2000mg-L"
ABA 2500mg-L-"

- ZAYEE : oshelf life, =-0Fgke] W& 7]F A7) WEtE 454 s HU Bsistd 28
(Fv/Fm), A2 &4 % 4(NDVI=Normalized difference vegetation mdeX, SR=Simple ratio
index)

- %7 © SAS ver. 9.0(SAS institute Inc, USA)E ©]&3}4] Duncan®] tUsHAHOZE T
A, p < 0.05 FFoA FEASEF o, SPSS Z 2 13 (SPSS 23.0 Statistics, SPSS Inc.,
USA)E &3l w3 79 23 F2 82 7+ Pearson’s ¥4 A A

® 29
@ Asiid 2 sy

Ea g ek 1000mg- L' B Al 5
(o3}

o 747 593 529 o]glom, 2000mg-L !t BF A
= 74E FAHEEY 2d AFEHJAG(E

kS

] < THE 100). v 2500mg-L ' B% HEe F9L 6
2 Yy g2 AT fFos Zolvt gle Aoz vEETh E35H AIHQD Ad 5
o] Ao wE w3t FEA 1000mg-L BFE HEdA @ e $x7
100% 2A3E wkdol], 2000, 2500mg L' 5 AgdME xdgdol A LA,
ABA 2000mg-L ' #% Age s 9o 9x w0l 333%E o2 Agur 27|
ahgste] B3l A Ao A Ao® yEykth E3 ABA 2000 mg-L ' B A

N we

M= kel ZAWE 2 Awstel e A WEyL g2 Aol vE HA dAYste] &
3] BA7A FA o EFHoldrh. B3 S ABA BF A Al 9 HHS Fo F
Mo AGAZ F gen 2000mg-L’ oo BF At 32 Aow wddr.
o, A Aol AAIEE A8 ABAS wEv 1000ppmO 2 . Ao A EHAR] F =
Hop @A ydEgtom ) o= 23 oY #F 52 279 259 2 ABA Ay W
w44 ABA s=7F th27] e St 35S dste iestd dAFEA Y =0

—
)

Aet Aoz Bod

3 100. &3} 5 ‘Speedy Red’® +% R THETE A0 A3 5449 =54
ABA i Senescence at the day 5(%)
Shelf life
concentration Sepal Leaf
(mg'L'l) (days) Wilting Change of color Wilting
0 50 b? 100 a 66.7 b 100 a
1000 52 b 100 a 833 a 100 a
2000 70 a 333 ¢ 333 ¢ 333 ¢
2500 6.0 ab 66.7 b 66.7 b 50.3 b

“means separation within columns by Duncan’s multiple range test at p < 0.05
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T892k ABA 1000mg-L°
7o WA A 7] o]
95E, 95F). F*12 ¢k ABA 1000mg-
A ol2 Qg FRFEHoR F3)

A F5H
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=

e
o
s
o E
=l
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o > o

4 Ol
4

by

B3l o] ok o] wE 7]y =27
T A7) WslES ABA 5 A BXo
g Et ABA o A wsk e 7

Do A N

A H A= 7] F o] 2 glo] dAdH ] 7
2 FdarE (Y 95G). E=3H A
A2 71E A7)

o
o

B0 381000 @2000 M2500 E

000mg L' 5 Hals A8 54714 g2 A

Iy 95, 3} = ‘Speedy Red’©] ABA

2000mg.L"

T oA wE A3 193 5dAe] VRS
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® 95x I, A Faerd BE, ABALAS

B8} 4% ‘Speedy Red'dl A9 952 FFS 2AG A7 %6A), 27 19 454
e 7092 Azl ko] Aozt Atk FAY B £ ey 9w A4 4Y
5o = AF 19 Hd FE4 o] FratE AIFS WPo, ABA 2000mg L
Age A A2 ABA 1000mg-L' 25 g Ha] & SPAD #<S A8
o7 FAEAY. o= At Fwo]l F & w3t HIs W dF54 o]l AT
Sl AP HA =4 FheFo] 7t

2
iy

%

©

N

Y

s

Lee et al., 2019), &3} &% =3}7} 33
=

o
-

%@Oﬂ _]?L o 71 T N — .

FEw & 5 e AE B4 wsl me 2o WS selarlde WAL
th Aol AEAAE Wow, BA Nsh 2 BFA /B A pPHoE £4e
glovl, BA Ie) Mg 4= FF 4L 5o A%an R gor Aad >

JEL PYLS FAOR TS B A AR FH F 5 9lo] 4=

* 30 Ay 30 g@ B orfr oW o
B[l
o

2EY A SA {83 AR ARSI 9t (Pagter et al., 2008)
Bs A A3 (29 96B), A ”5}6”4 a8
o A% 598 ABA 2000mg-Lt 25 A
=okom YAE 7t 06302 Mg WA UElEth A &9
78 - 0.84(Pagter et al, 2003)= ABA 2000mg-L' ¥
g AAHARY Yol 2EYAE B Qe Ao
F_Prb}” Byt SR FHoR 3 ~EY
At fFAFE 3L (Choi et al, 2001), ©l&
£ Azl aAoly, Ao F3}
A Ag 2o e Aow we
oh o2 H2 3 gy gy 7o) AFAAAFEE AR A3 96C,
42D), NDVI¢} SR A4 = 7] 2l gl o]zt gilen, A 5deE A
g ol web xtol7b uEbwth Ad 596 ABA 2000mg-L #E At FAE ot
ABA 1000mg-L "' 2% Agedl vl %/ vestot, 2E 277t 058 - 0672 44
9o &3 Aoz yeygrh E3 A3 59 SR A4E ABA 2000mg-L ' EF A
7b o2 Aol Hlal =A vEhon, ymA HEeAe] SR A 38 - 489 WA
e (2E. 96D), &3t o]l & Fwol oy sl wet 2EH A wAPowE SR AT
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oy
>
o
AN
~
=
3@

—

R
AL
2
o
oy
o
4o
r =
dpx
5 ol
ol
&
W
A
Z N o Hf
0 2

7

HE-S-o 2 F/Fn7F 06 olst= 7hash
23 ABA 2000mg-L ' % A=
A g8 Frow B3 £ F

i Mo
Hu-1>r§_1
>r2HJ
lo

W ol

ps

PNRE]
T
3} =
=]

42
o
O::,‘
-

—1r1

i

[S—

e

rlo
U

- 161 —



g

= o o = = o
8 8 8 § &8 *°
(anjes Qygs) suayues hydois

Duys

Days

B0 21200 22000 @200

3} ==+ ‘Speedy Red’ @] ABA % A glo] W& =4

=]
Run

1% 96.

, C; NDVI, D; SR)

NDVI, SR(A;

i

3} == ‘Speedy Red' 9]

A2 I
-0.545, p < 00D= YEtskon, o= ABA

=]
RLN

A

2oyt )

101),

3T
it

&

ZA}

o
T

=

Ho
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A
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=]
4

4 9o (Payero et al., 2004), AAAA=

7}A) a1

0.0)E

<

Al = 0.719, p

o)/
HH

0|

< 0.01)E ZAFE AT

p

’

-829

A e 2ok

e

2=
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==
RUSS

ABA 2000mg-L!

Ho

H] 5%

¢l NDVI¢t SR=
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¥ 101. ¥3} 4= ‘Speedy Red’®] ABA % A g W& B34y 7|37 HEg v g

A8 A5 g

Change of Chlorophyll

Shelf life ) NDVI SR
stomatal size fluorescence
Change of
] -0.545** 1
stomatal size
Cholorophyll
0.870* -0.702* 1
fluorescence
NDVI 0.549** -0.502%* 0.620* 1
SR 0.832** -0.829** 0.540* 0.719** 1

* % Significant at p < 0.05 and 0.01, respectively

@ Z2E

- E—ﬁ 3 ‘Speedy Red'®] #2F4E 918 ABA A7 Al FHel9 ABA 1000mg-L ' +#
o2 A% FAk, o= Q1Y FEFFor bt o

AP A AHHR] Ve 49

—

-4 Az7F 100% 2 F b, 2000, 2500mg-L " B A g oA = HZZﬂ’“O] & 71] Ay

skolth. 3 ABA 2000mg-L ' #F AHele] 4% FAe9 ABA 1000mg-L’
of Hla} %<& SPAD #s #FAstE SR ZAEHSY. ABAE A =9 F4t

T A

= ‘1111]/‘174

BB TFE 4B 249 w8 ASHND F Yot £ FHAE AL 03

28 3= Ao=w H a5 rHKitamura

H,
s
i
otk
o3
2
a
o I
> o
N
N
=)
Sl
ol
ol
2
Lo
_|.|>_‘,
ol
i

AElo] ALg3F ‘Speedy Red %52 7% ABA 2000mg-
g7t 71 %&T}Z‘ioii 2
3} =3ro] ABA Ao o}

g 198 Ael 2 ol Yot Ad 5

il
TR

|

i
J

W

gk webd, 23 5% o fERY F U £ Ak B 0 FE S48

ol A= ABA A7t 2w, 2000mg-L ! =7 AAS Ao dArty

P ¥
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Ll HU i‘]

1 Aoz vehgt I 2
AR A3h, Ao gstetA A& (R Fa)e
2 ABA 2000mg-L' #5 A7t 0.79%
2 Aol vs wokom, FAst 06307 b v dEhdth AEe Ao 2t
4 5& AdUYE 078 - 0.84(Pagter et al, 2008)2 ABA 2000mg-L ' 5 g
gaM el ek, UmA A2l AR sop 2EHAE B s ASR UE
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An Analyss of Seasonal Variation in the Vase Life
ond Gene Expression of Cut Rose (Rosa hybrols L)
Flawers

==

Hyung Won Chai, Sang TT. Ha, Seung i Kang, Byunig tuam i,
el Sin Hew Uit
Deparmean of Bondury and Bomsarce Engnaemng, Saang Unvessy,
Seoni 05008, Kores

The langvity {vie il ol cu flrwers varieh with growih conditions
= well 35 by cohivam. Previow sulis demosmed 3 smng
rdationship between preharves enviromen and fongvity af ca
romes. This amdy wes suecdoced 10 dewermine dhe varihon in dhe
vase lfe of cu e (Rt fbrids L. *Lovely 1

]
gowlh semons =l ideiify e bt beiwesn prediayed
anvirmments] factors, gevetic facurs and e yase life As qan of
s amdy, expresaion lovehs af ethylens bioiyraliesia genet were
determined ttroughant the yeurs. The rembts showed thai vee life
ol cut s variel considembly Groughon the sowing semom, Ot
Hawir stuwed s ket e life in spring (161 days) bt shorisit
vee e W mmmer (175 doys). RT-POR amabynis sherwed fhot
WA CF2 (ACC symthase 2) sfel RIACOH (ACC axiedase 1) ineressied
significamly in sumnmer hut decremed in spring seasons, In contrst,
alylene signaling genes showed an apposite expresion atem &
the aibylene bimymabesis genes The wanscript leveh of chylene
raeptrs (RAETRY, RAETRI, RRETRY and RAETRS) somsilably
incressed i summer b decregl in qring. These revin sugen
#m the vase i af cn flowers it affected by growth sondiions
trough the sherstion of yanetic and fhenaypic chercerisics.
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Quality and Vase Life as Affected by Pracoaling
Temperatire and Pretreatment in Qut Mydianges
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. Hydrangea macrophylla ‘Snowball White’

19 97. A3}t 4= ‘Snowball White’
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Packing II
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Perforating sleeve

Customary sleeve
Functional sleeve
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Perforating sleeve (E}3&
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X
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Packing 1
Functional Hanji

=
: SAS ver. 9.0(SAS institute Inc, USA)
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¥ 103. A3} 4= ‘Snowball White'®] T A FE5Fo & A3y 2 w3 %A

Senescence (%)

Packine I 2 Packine [T’ Sepal Leaf Vase life
i i Wilting  Browning Change Wilting  Browning (day)
of color
Customary Hanji 100 10 50 80 0 1150 ¢*
sleeve Functional Hanji 100 50 30 100 0 13.20 ab
Functional Hanji 100 50 20 80 0 11.60 ¢
sleeve Functional Hanji 100 20 20 80 0 12.80 bc
Perforating Hanji 80 30 10 50 0 13.80 ab
sleeve Functional Hanji 70 30 10 50 0 1470 a

“Packing in box
YPacking of cut hydrangea
*mean separation within columns by DMR test at 5%

19 100. A3} 4= ‘Snowball White'®] XA FFol wE A3 494 2H5(A, B, C;
Egur ] A (Packing 1), D, E, F; d3t8& Z&A(Packing II), A, D; Customary

sleeve, B, E; Functional sleeve, C, F; Perforating sleeve)

9 101. 23} 4= ‘Snowball White’e] ] FF/Hol w2 23 1244 Z5(A, B, G
Eut ] A (Packing 1), D, E, F; A3}8 Z% A (Packing 1I), A, D; Customary
sleeve, B, E; Functional sleeve, C, F; Perforating sleeve)

@ AAFALE, FEEFY

A3l = ‘Snowball White'®] 7154 A AHg & AATHIEN FEFTHS 24
3 A9 102), AATHEES 73 F 8UA S § i dFor FALE
Row, BEd Vs 2FAE ol &ste] g A3l Fue] AATHEE] tE A
Tol vlE) thAa E=e Aow ZAMFAU. T3 7]E FrtolA Abg&stE wWhwlo]l v
A x2S 3 AT A3 S FEITTEHS 748kl WEdo] wh 4
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Day 10

Chlorophyll Content (mg-g )

Packing IT”

z

Packing I

57.4b
62.1a
58.5b
59.3b

61.9a
68.9a

61.3a"

62.6a
61.9a
60.1a
64.2a
60.4a

Haniji
Functional Hanji
Hanii
Functional Hanji
Hanji
Functional Hanji

mean separation within columns by DMR test at 5%

Packing of cut hydrangea

Customary sleeve
Functional sleeve
Perforating sleeve

YPacking in box
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¥ 105. A3} == ‘Snowball White’®] A2 ZFHo| & 3t79 34 2 AE

Hunter value

Packing 1” Packing IT” Day 4 Day 10 AE
L a b L a b

Customary Hanji 8452 -1.0a 3.2a 67.5b -11la 3.2c 21.2a
sleeve Functional Hanji ~ 80.0a -0.8a 3.3a 77.7ab -1.3a 5.7ab 8.3ab

Functional Hanji 83.1a -1.0a 3.4a 61.7b -1.4a 4.5bc 20.2a
sleeve Functional Hanji  86.3a -0.9a 3.5a 72.9ab -1.4a 4.5bc 12.3a

Perforating Hanji 80.7a -1.0a 3.5a 72.7ab -1.3a 5.5abc 7.7b
sleeve Functional Hanji  84.5a -0.9a 3.8a 80.3a -0.7a 6.4a 7.4b

“Packing of cut hydrangea
YPacking in box
*mean separation within columns by DMR test at 5%

@ A
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Day 1
in Japan
(5days
after
harvesting)

Day 3
in Japan
(8days
after
harvesting)

t»

9 108. A3} 4= ‘Snowball White’e] F&=(€E) =2 & Ay A3 34 ZH(A;
Control, B; Control + Hanji, C; Water tube + Hanji, D; Water tube + Functional Hanji, E;
Water bag + Hanji, F; Water bag + Functional Hanji)

ep At B =S
U Roled & Astew 3 FEH A3 107, 19 109), =FHUS Vs Ad A
A T7E e v AFEA, S Aol SRl A & U1147} shato] &4+
= 7é‘—°r7} ”a“ 3@% AetA s Aoz AEEAY 1 ﬂ =% 7<4ﬂ T 75 @

o=
&ot= HJXLL AL
_‘5’3:

Chrysal RVB # =] g
Aqgre Aow Ay

# 107. A3} = ‘Snowball White'®] = RolF § FAEFE7] 2 2402 f 44

of e sy R sty

Water Packing Vase life Senescence(%)

] Sepal Leaf
treatment materials (days) Wilting  Browning Bent neck  Wilting  Browning
Dr Non-packing 6.6b" 80 80 40 0 0

y Haniji 5.8b 60 80 60 60 40
Haniji 7.8ab 40 80 20 0 0

Water tube g, ctional Hanji  8.0ab 20 60 20 0 0
Haniji 7.0b 60 80 60 20 20

Water bag  pnctional Hanji  8.8a 40 40 20 0 0

“Different letters within columns indicate difference based on Duncan’s multiple test at p < 0.05
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29 109. 23} = ‘Snowball White’e] =] Eoj5% & FAEGE7] 9 2Agdra
EAA e Ad 594 2<5(A; Control, B; Control + Hanji, C; Water tube + Hanji, D;
Water tube + Functional Hanji, E; Water bag + Hanji, F; Water bag + Functional Hanji)

@ AT} E, FETTE % T D

A3l o] AAFASE A 232 ™ 110), Dry Ag T FE5EAANA 22HS )
A Bt 7] WiEe| FESTYE 2 AT Tol w45 s ASs E 5 dden,
A3 59 o] FRgrFo] 0 o]t WA= Ao Z YERY =317t AlZtE o] Hslar o]
Fus AdY 2e A9z Jehg

® 2&
2018 649 dEom A3t Foo 5 A 25k HolHE AT 2y el 4
>=

st2 FAst] o]F Al Aol Rr=Al AAACk ) dE = T FUPJA BRI
Ul A o] o]Fojxor & Aoz nHAYt e HAsl a2 WAl 8 F Chrysal RVB
2 AAYE s, 2ZA 71 EdES AHESE, EUEY B9 RS s Fo

slob & Aoz ey
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A Ash FEe FUEE olfE A4 2 gAsa 9ol Azdrhs oju)Erielol
3852 7b3 Wekor AR W) £F Fafol it we TAAY Baw
A7V AT Tl EahEo] TojdThe
o e SE As Fae) BARS 24
Ak A 5 EAFo] 23.7%, Al 16.9% T2
& 3 5 wel o B0 KA H, ol £y«

A A4S AaE A

= 9-10€°] d3b e A Ve #
BE B AF AL 2GR oUF FI £ A BAT 97 45402 Ba
¥ Aoz WHETE 111, depd, B 48 A% Fa @34 A5 2o F 53
A Aol dEoAe] AF AHFES o)y YalAe FEe A7 3E 15-20cm, =%
50-70cm = XHHHQOJ"]E st AujAl7IE 2=dste] 9ol A F8UF 2 5 EE ok &
Aow guuth BE, B £9%0l val @F4 A8 £ AEE) Bobd & dws
= A 7ol ‘?}"35]1 T3 5wy vlgol ANtH ol Hd FFom dAFHI A3t
TEo| olFoAA Al Ao Huwrt mobd g RS ndd Ay 48d Ao
dorg
H 108, ARl el s QB wulEIele] AukEy
Information Category Frequency (N) Percentage (%)
Sex Male 19 95
Female 1 5
Age < 29 4 20
30-39 6 30
40-49 8 40
50-59 2 10
60 < 0 0
. 5-10 4 20
Empl t d
mployment perio 11.20 6 20
21-30 5 25
31 < 0 0

“means multiple choice(n=20)
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3109 ¥ =viAlE ol AiE = edah A e e

Item Export country Frequency (N) Percentage (%)
Favorability Colombia 5 20.0
Korea 1 4.0
Netherlands 15 60.0
New Zealand 3 12.0
Others 1 4.0
Total 25 100.0
Quality Colombia 3 131
Japan 9 39.1
Korea 6 26.1
Netherlands 2 8.7
New Zealand 2 8.7
Others 1 43
Total 23 100.0
“means multiple choice(n=20)
E 110, 48 F3e] BulbAe ARste 49
Factor Frequency (N) Percentage (%)
Color 15* 36.6
Country of origin 4 9.8
Flower diameter 11 26.8
Freshness 9 22.0
Stem length 1 2.4
etc. 1 24
Total 41 100.0
“means multiple choice(n=20)
e - =

than 15em 15 A More than Ao Dot Enpa Less than 30oT 300 S~ HMiem Don't ko

Flower dizmeter stem langth

29 112, AR A 13 53] 94 54

o
fols
£.|L
rr
mN
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F 1L Ak Asp ool Hagh A7k o)y, deal dah el FE EAA

Item Factor Frequency (N) Percentage (%)

Reasons Optimal shipment time 5 12.8
Price 15 38.5

Production and shipments 11 10.3

Others 4 10.3

Total 39 100.0
Problem Abscission 9 15.3
Disease 3 54

Damage 14 23.7

Irregular quality 16 27.1

Flower diameter 3 51

Stem length 2 3.4

Wilting 10 16.9

Total 59 100.0
The period January, February 1 24
March, April 12 29.3

May, June 8 19.5

July, August 0 0.0

September, October 13 31.7

November, Dcember 5 12.2

Others 2 49
Total 39 100.0

“means multiple choice(n=20)

®
i
rfu

o
o

FEA @ A, AR, BRI FAWE, 8%, 9
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(\}) A3} 4= ‘Snowball White’?} Ruby red’e] 43+ |3l Alo] u& F2 v

o2t
M
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O =3k 78 A AstAEATE 78 & A3t £ FH HAE g
I=]
- IA AR . Hydrangea macrophylla ‘Snowball White’, ‘Ruby red’
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- 43+ &4 : ‘Snowball white’ 1, DA, ‘Ruby Red I, M4
(I @ 7hstsbA] e A, O : 50% 7H8t7t o] Fo X1 A=)

‘Snowball white’

‘Ruby Red'

1% 113. A3} 3 ‘Snowball White’ 2 ‘Ruby red’ 23}etA 25

- AN dsted 2 w5 g, sk R M, AATHEE, TESTE, TR s
- %7 : SAS ver. 9.0(SAS institute Inc, USA)E ©]&3}lo] Duncan® tsHAHOZ 57
e, p < 005 FFAA FA]

@ 7 23

b A3} =7 ‘Snowball White'e] Z3}l4 2L =3} A+
A3} 4= ‘Snowball White’ &F2] A3} ©Alo wE Ha4yS A A3(F 112, 2
d 114), [GAZ Astst dst 59 dstedyo] 13.04= ODaA vl& of 29 A=
i AFEon, EE5yad Ao 9 2 AW Aol A AT wekA], skt
2 d A dEelA AMIE Fue Az 2 AW w35 A AAA dste Aol
4ol Aoz Aoy

ot
Bop

3 112, A3} 4= ‘Snowball White’®] A|stdAlo] w& Astgw 31 w=sh4d

Senescence(%)
Harvest Vase life Sepal Leaf
d i . Change of I .
stage (days) Wilting Bent neck  Browning X Wilting Browning
color
I 13.0 a° 80 20 80 0 20 20
il 110 b 80 80 80 40 80 40

“Different letters within columns indicate difference based on Duncan’s multiple test at p < 0.05

9 114. A3} = ‘Snowball White’e] A 3tctAlo] & 3 & 8
(A T9A, B: IvA)
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Lo
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& A3} 3+ ‘Snowball White'e] 3% 2 317
A3} 4= ‘Snowball White' #=F2] 3} Ao wE 3}=
115), 3}Z2 Ao Aol 23 4dd= F2ol3 ZolEs H
[e]

A9 8ol TR AFF A5 £l B FES fASAT ol
b A ey el Asst dagel we As 5ol HFol

o

1% 115, A3} = ‘Snowball White’®] AjstetAlo] m& 31% 2 514

(A: 3}, B 314)

@ A3} 4+ ‘Snowball White'e] BAFW & FEESTZE @ RT3
AASHE} ST FESSFHS A 23(29 116A, 116B), 1 9AZ A stst 23 4=
o

of ATt =A FAEHNeH, FEFTFE £ B2 A
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1% 116, A3} = ‘Snowball White'e] A stetAlol] W& A FTHsLE, F&
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P =]
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€@ 43} = Ruby red-4 Zqﬁ}

i=i]

=

-3}

o
A3t =7 Ruby red #F %Hﬁ} Ao W& Astew s AR A3 113, 19 117),
[GA= Azt d3s} T%A Aslgeo]l 90Y = OekAlel vla) oF 19 AL ta d9F
HAou Fosk o7t gl Aoz ZAE YT ‘Ruby red EEL AstdAd wel 4
shrrgoll g3Fe w x| A ‘E%E— Ao g oy
¥ 113. A3} 4= ‘Ruby red’@] A wE Aaerd 2 w314
Senescence(%)
Harvest Vase life Sepal Leaf
Ch f
stage (days) Wilting Bent neck  Browning anlge © Wilting Browning
color
I 9.0a” 80 80 60 80 60 60
I 8.0a 80 80 80 80 80 80
Different letters within columns indicate difference based on Duncan’s multiple test at p < 0.05
a9 117. 23 7= ‘Ruby red’®] AstdAlo] wE 7 £ 83U H5F
(A T <A, B: T&A)
A3} = Ruby red’e| 3}= 2 3174
A3l 3 Ruby red 39 A3 Ao wpE 3} 9 3748 A A23(29 118),
T A e e
= Aoz ALY

9 118 A3t 457 “Ruby red'd] A stetAol & 8% 3l 3174 Wsk(A: 3}%, B 314)

‘Ruby red’®] A& s}4
Azl ool AATHILE
Astet A3t FaHoh o

RRERY L FETY
ZAF A" 119A), OHA= A3
N

3T

= AASHEES FAs o
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I 114. A3} ‘Snowball White’'s] 4 A 52

Shipping container
Dry
Water tube
Eco-jelly

a9 121, FA A (FE: B F, water tube, $: ol A, Eco-jelly)
- o) ZA g (Eco-jelly): L size 150g, M size 100g, S size 7bg, S size 7]+ 1box(70) 7}+4:

5331 ¥ = 54,0009(2018.08.17 & 7]+) — /N °F 770

a9 122, gt A7) o = A2 (Eco-jelly)
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33
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Bent neck
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Senescence(%)
Color
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Sepal

100
50
67
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9.6ab
Different letters within columns indicate difference based on Duncan’s multiple test at p < 0.05
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- FANAME  Hydrangea macrophylla ‘Snowball White'.
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¥ 116. A3} ==+ ‘Snowball White’®] kA 2] & HZA|7F

Treatment
Non-treatment
0 hr.
6 hr. (&7} &3 A3
24 hr.
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& 117. A3} = ‘Snowball White'®] oFA] A% A[Zte] W& A3ty 9 Ww3hF4

Senescence(%)
Vase life
Treatment Sepal Leaf
(days) o . o .
Wilting Browning Color change Bent neck Wilting Browning
Non-treatment 11.3a” 50 50 50 83 0 0
Ohr. 6.7b 100 83 83 83 50 0
6hr. 8.7ab 67 83 83 100 67 0
24hr. 9.0ab 50 67 67 67 50 0

“Different letters within columns indicate difference based on Duncan’s multiple test at p < 0.05

a9 125, A3} 43 ‘Snowball White'e] kAl Zx Al7te] mE A3 7H9 BF
(A: Non-treatment, B: Ohr., C: 6hr., D: 24hr.)

@ AT} E, FETTE B TFETd
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3E 119, 7 2oFF S AL A3t o ‘Snowball White’®] Ao mE d4r 2

w3k

T DAY 5 Senescence(%)
reatment Sepal Vase life
Pretratment Pesticide Sleeve Wilting Browning (days)
X X 60 0 2.2bc”
Tap water X O 20 80 3.0bc
X X 0 0 5.0a
Chrysal RVB X O 20 20 3.8ab
O X 80 60 1.8¢
“Different letters within columns indicate difference based on Duncan’s multiple test at p < 0.05
%X =220 5% 0 =28 X
Tap water
Chyrsal RVB

@ A&

A3l = ‘Snowball White'®] soF3 X4 F-Fol] W& F4 vlw A3 FAAstE %

7l A= =2 F HdA e Chrysal RVB A2 & sfoF 8tH, FoF A3 43} ¢

state] 912 oz ldl FA Astrt wAste] AMES AASord Aoz Helth
3 FERA T Edr TAT A3 e EYE U 5717F TSR oy 2
H5et7] feiAe EYrE ol&e xgo] Fastua FU|7F AA @A el &
vt g

- 190 -

ORI



)

(th) -2

g ol

!
i

o Ash 3 rtel WRtol

RLRDE

oo, F7kelA

xg

7wl

E
E

- 191 -



52 59
Oh) BE: Ak £79
(b AP

- s F3e) dy eE
a4 A9 3

=3

T el ek F

7S E3)
(th) A7a7 2 43}
AT ANE ngor iy dst £33 58 T pe /&S AW Brbe TR
o] AGWE AMYLS AA AT 201595 20208744 & 2879 7} wSA LS A
A3t
M5 A FEX] ?ﬁm%EQ%%4ﬁ
T A8 2 dXgAe) BAM, A By
=
sz Axe @8 Bd A
1 2015.08.26.
Al
D @A A 29 A A BAH, AxE ¥
W w5
3 AAE @ D uks
2015.09.21. 24 pa ANE
-%ﬂ/4%:“ﬂﬁﬂﬂﬂwl$ﬂ@,éﬂa‘%ﬁ
= A9 Ave] BE S5 ANE A=
sz AAE 49 A 2 '
2015.10.01. “_r':’jf 1] >
d3 7 AAdE
CE@A Ae o AdgAe EAY 2 wHe
AY Avte] W2 $5d AHu e AP @
F% ARAY BE Az | AR
2015.12.05. | AlA © Axg |3 A=A
740l

- 192 -



AdE S8l 7EE A AAY &Y B
eE 5
dg = AA B o
5 20160010, | o T S H N
A A3 #4d dAdE | :
Ade T 7T AA A &Y 3 oY
==
A3} £ HAx 2 o
6 | 20160630, | Sor T HHE S A
A9 A3 B A4y
7 2016.07.29. | = 2A #d HAH
A SblA ASste AR AZelA A
| A= Ve 2AA v, £ U S
5% A 2R R X
8 0160824 | 00 e
TE @ Ul 0L A5 o olnA I &4
wdste] JIER{ W& AW 9 43 =9 5
st % o) AWA D] AAE
A = o, AAg, — :
9 2016.0830. | A% &%= 9 7|z #A
A4Y
Sz AW BAE 7}
A sl wjol Wl A3l fate
10 |2017.0214. | © e o e
w3 & el sh Bk
A4

- 193 -




=2 Qe BEH =7}
8 mhot gl A3l 3o
11 2017.03.28. | AxFA <] XHHHH'L] g, A
3} =0 3 3 A}
HEste] AME
s EFE Au A3 9
12 2017.0424. | ¢} 9 A3} =] FF
% Fe HAAdE
3 q i
23} T%«l ZHHH L ALY, £33 A7), 99,
Metzd Bd A4E
v ol A 2R B | el
3] 71 A3 mel o
13 2017.05.08. }?q G JH
F3A 7], G4, MEtxd
e AME
@Al sotelA Aot EANts 0 x4
5 UE #d HAAdH
14 2017.08.18. | = XA I ALH
A3l F2o] 3 5 AYEFA 9 o= 2 A
e BEste] HAE
T FEE AN 43 9 |
15 2017.0824. | ¢} % A3} =] F3F
Z Ay #A-
Ha} o] E3d 38 A3 71101] w} Zz
A A e R FH HAH
F=o Mg P Asich LA
16 20170007, | o) AMek S Aera
of & 4 g #AHE

- 194 -




K
oy
T
= :
,A : o_u -
o : M
: <M
M s
Jo ;
4l < ;-
s :
Ie PR K
_,% . | (-
: S
. |
& ::
ﬂ L [ B
i aﬂ ;
mw _ o)
ﬂ_ ﬂ =z
o Do F q
- " % ._
t g i me iy v e
G+ 5 W ok Hp i .
CIE G i > ¢ :
£ : g o Hi o=
+ o MR . a1 . :
™ H gl g . : : U.T
G w o R oE '
. o @E m - o N
m | ; U_x J._v ;oT .._.mE ~ m
N X E
m M : L T oo RV
m ; : - T do He
i 2 |
: b
1 o
9 N
Ll
m
N

- 195 —



7

- A3 4= ‘Snowball’, ‘Verena’ S F= EZZ9
AspeAd de +% F ARey B EL A
S EFE AsHA o
2 0180820 | oy o
S A7 2 weslel FEet A rael oy
AR2E 2 FHZ AAHYA A Y& 714H
7%- 2~ 3 A 7
23 20181213, | 25 TF Tﬁf} ! ]oﬂ_ w}
2 4du 2 dAgA &3
2= A y =0
24 2019.07.09. _T;’L A A, we
Ao g 4 Hn
s % 5% 5 ]
25 2019.0823. | =& Algtell wWE Fd vl | §
bl
s} 2o M4 ABA HE9 Al ol
we @ 4 va
23 520 &3 A
2% | 20000514 | o T =B A ABA
o e =4 A3}

- 196 —



D AS 5% 53§ AY 37 =% AdH 44
ge9 A Yt 49 Ase A N
5

27 2020.05.27. | 91+ HA £ & Hg
=3
i=]

dst =9 T4 TS
28 2020.06.22. | 9% HAH S5 T Hg
g

2-4. A3} F=o] oA R R FE(A 3PE - dHeEwER)
7h Aspge] oAl AR 24 9 FE Al S
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3120, 201599 F-F 2019 Ate] Hopd® o s7F Y A5 AE 74

2015 2016 2017 2018 2019
3 gn () - 21,450,587 23,846,375 - 15,708,395
SHI() - 15,374,236 13,942,381 - 14,422,565
A2kl (91) - 36,824,822 37,789,356 - 31,279,810
A5l () - 7,043,099 13,209,145 - 4,451,951
T - 28,493,685 37,055,520 - 20,160,347
25E(%) - 24.7 35.6 - 22.1
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