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ABSTRACT

This study was conducted to determine the optimum concentration of cactus standard nutrient
solution for hydroponic culture in potted succulents, Echeveria derenbergii, Sedeveria ‘Letizia’
and Cotyledon orbiculata, and to select the optimum temperature and growth regulator for
maintenance of potted succulents after transport. As a result of concentration nutrient solution
treatment, it was considered that 1/4 level of nutrient solution was economical concentration for
hydroponic culture due to the no plant growth difference among the concentrations of nutrient
solution. In case of transport simulation experiment, 12°C, 15C, and 18°C storage treatment
inhibited overgrowth in E. derenbergii, and 12°C for S. ‘Letizia’ and C. orbiculata was effective
on overgrowth inhibition and ornamental value maintenance. Consequently, 12°C was the optimum
temperature for transporting potted succulents in this experiment. In the experiment to select
effective growth regulator and its optimum concentration for inhibiting plant elongation, each
treatment of Paclobutrazole 100mg-L", Daminozide 13,600mg-L", Prohexadione-Ca 100mg-L" and
200mg-L"' reduced overgrowth of E. derenbergii. Paclobutrazole 100mg-L" and Paclobutrazole
100mg-L" and 200mg-L"' were effective growth regulators for S. ‘Letizia’ and C. orbiculata,
respectively. In conclusion, Paclobutrazole 100mg-L"' treatment could be used as the most

inhibitive growth regulator and concentration in potted succulents.

Key words : Potted succulent, Export, hydroponic, Transport temperature, Growth regulator
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% AEEAe 103ha®  AF 313hadl 40%F  Afstm e
AAEGAT 0 R F(UAT%), DR(211%), WEF194%), HH14.1%), EF(0.7%)

ToR FEHR glen 2016W FEAL 22v$E wid FEs Srbsta

ATHCE A2, 2016, KATI, 2016). o548 FE& Ps AAS wAF

FEE o AduE S ol oA Qleom £EA FAE 49 AAE 7Y w4
E

ol A3 gz Avlely ghol Q7] Wiel dale] WAL, wste] Fde]
s wAZF JHChoi et al, 2011). 584> AH] dA
FAFANE 2AH FBS VA Hme gud $PA0 7 Basht FAH
o

B odgE 201597 201697H4 BrIEEdvIEd AAATS A=A A0l A
FPsg o ANIAAEREE  Hok(Echeveria derenbergii), # E A oH Sedeveria
‘Letizia), W5 (Cotyledon orbiculata)s AH&3tA T S A2 SAS(SAS 4.3,
SAS institute Inc, USA) X218 0]&3t9 Duncan’s multiple range
test(ODMRT)E AAlste] A2 1+ Fods A4t

7l 28 4SAE &3 FAAMIE AT

APAEL 3~5eme ATE o]&ste] ITERA EFH|A(Sunshine mix 4,
Sungro)7} Xl @75cm XEC At wjgd EA WUAE 9 vsAE
A= Qo] wdE Zol FAAM] WEE AMAsPa AAE tgsAEd
HERrEs 98 F 13 HAor AsigsE AW #asigiv ddo] $4Ed
o]FRE EBAH 2F oEH 1F Fow AMAFEFWIAS 1/45%E, 125E L
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E L RHEAANA e Fme] wE Aoke] 4% 5A

w24 2Z a4 @z  amA a4 E
M = D @ @ am o 3 SR
e 23 45D 17 14 40 288b 191C 43

v ke 1/4vn Y 2.5 5.0ab 1.9 1.5 41 326ab 191C 4.4
v ke 1/2v <Y 2.5 5.0ab 2.0 1.5 42 3lzab 191C 4.6
HjFH(EEFE 2.6 o5.1a 2.0 1.5 42 336a  191C 4.2

vl Fro] wE #HE Aot FA F 709 AFEALS E 29 #o 1/46]
T olAbo] wjk FFA F2EZ 72em, ¥F 32cm, ¥F 17cm, FH EASF
L17Ret G 44170 oo = wikd Azt Zol7b gllovt, A A= uj g
1/4vf o Al freolgk zpol7F ATk gk vk 1/2u] ) o] Fe A= 1929} ol
AEAe] =] vEy BT droldledl vl 1/4ni e A3t

£ 2 RAFAANA g FEo] hE e Aot ASEA

W v= Y T B G G oi o 9 3P
A st 3.4c 6.0b 24b 1.5b 4.2 0.1b 31.3b 144A 34

a kel 1/4n8] <Y 5.5b 72a 32a 1l7a 4.7 l.la 44.1a 146A 4.1
Wepe] 1200 62ab 762 332 18a 45 12 46da 146A 36
HgA(EEFE) 6.8a 76a 33a 18a 4.5 l.6a 52.5a 146A 2.6

¥ DMRT at 5% level, A2 : 425, ZA} 1 74.(84 & 709)
J " RHS colour chart, D &&ZAF 1 1 vl¢ Y& 2 B 3 HE 4 F5 55 =2
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W RAGE g qe Hri
FOAF Aolh giglom, 2g; @LlAE wMF 14l folT ol
Atk el 1209 FE olgelA HEAL mPwAor s up
golglont wiepe) 1AMl FER AAF ABAL Hx 1§ANISIDE
FAST WPHAE mob RakSA A 1Y AFF FEZ BaHAh

o2

N

% 3. B A ke Hre] w2 weiae] MSEA

24 2T g3 @F A% Bxs 9o . By
HES F= ) m @@ @ @ o o 8N R
2] 514 5.7c 0.7b 3.8b 2.5 11.9 0.5b 11.4c NI8D 3.7

vk} 1/4mj<}  6.5bc 7.2ab 4.1a 26  12.0 2.4a 15.6bc N18ID 4.1
Q¥ 17289 7.3ab 7.5ab 4.1a 26 121 2.8a 17.2ab 191A 3.7
HjgFH(EEEE) 78 78a 4la 26 120 39a 204a 191A 3.2

¥ DMRT at 5% level, A2 : 425, ZA} : 74.(84 & 709)
J " RHS colour chart, D &&ZAF 1 1 vl¢ Y& 2 B 3 8E 4 5 55 =2
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Hj el 1/4ul <Y wj

a9 3. g Fre wE e
71E ATl usAE FAAMA vUAH(Crassula  ovata)®t  E71¥
(Euphorbia miliD2- vl 1/2v] o] FroA ASFo] 7M4 Egvhe Hia(o] &,

201D)7F Aot vk 14w} Hels 23E A 42 AR 2 AgolA s WY
o 1/4mf e A 7F A5 Bg7AE 1H T o A4 =9 Ao AdHn.

e =g 22X g3 9E 9% 9% =mue By
© m  m  m @ ol % B
12 2.3 4.3 1.9 15 3.4 28.7 9.7b 4.3
15 2.3 4.2 1.8 15 3.3 27.1 11.1b 4.0
18 23 41 18 15 34 258 1Lb 36
21 23 43 19 15 44 274 2922 36

DMRT at 5% level, 2|71}k : 8.22.~9.1., ALY :

P
JERHAE) = B AgAS / A N“xﬂT x 100
P a

=9o o = 0O
EE,4 T, UHT T =

PRAL S U, 2 U, 3

18T

21C
wo me o] 4% L A
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R | 2 #HEAole AS = FAHLS 12~18T A oA =4 2.7~29cm,
%% 55~56cm 2 ¥ 23~24em WHHAE A= 53 Aot gllon,
21C Aol vs) A=A =] adHow AAHJTHES). 53] 12T A=
AEA =TS 14%= 7B Bgd WA YT = 442 7P E=o)
AE Ao} FESo] AHFe exw FIHrH(E 5 2 19hH).

¥ 5. G EA oo SELw WE S D EF

e 23 2Z 9 95 =ius By

() (cm) (cm) ?C;I% (cm) (mm) W) (%) 7B
12 2.8b 5.6b 2.3b 1.5 4.3a 32.6 1.4c 4.4a
15 2.9b 5.6b 2.4b 1.5 4.3a 30.7 18.8b 2.5b
18 2.7b 5.5b 2.3b 1.5 3.9b 29.8 27.8b 3.0b
21 4.0a 6.3a 2.8a 1.6 3.5¢ 324 91.7a 2.3b

¥ DMRT at 5% level, A& 7]3F : 822.~9.1., ZAFY : 9.1.
JERTAE(%) = BT AEAT / dA AEAF x 100
PEFA 1 WS U 2 U 3 BE 45 509 5

18T 21C

2 dEA ek A5 H FH

sHewe mE Peuge 4% L FLS 2% 9 9% 5 gy
AR AL 3 Aelrt gRou HEAe 2%e 12CAA 59mz b

Zgkom e =EAERE 139%% A UEhsith 7R 12TCdA 4307 7HE
=39 S 8@ v ey FEEF AT e 12T AR 6).



¥ 6 HEEYo S5 ro wE S 2 =4

e zw 2% 94 9F 9 ¥As 9% wenle o
(‘) (cm) (cm) (cm) (cm) mm OV ORI (%) 7 ]‘Z]P
12 5.9¢ 6.8 3.8 2.4 9.9 1.1 10.1 13.9¢ 4.3a
15 6.3b 6.8 3.7 2.6 9.7 14 11.2 31.9bc 4.0a
18 6.5b 6.8 3.7 2.3 10.0 0 10.0 33.3ab  3.ba
21 7.1a 7.1 3.8 2.3 9.9 1.6 11.0 58.3a 1.8b

¥ DMRT at 5% level, 32717} : 822.~90.1., ALY :

JEZRAAE(%) = 24T AEASF / AA *]Dxﬂ-r X 100

DE@HEAN 1 v Y 2 YW 3 HE 45,5 WY 5

71E AFATgA B3 E FEESA AR x5 10~15TeH, Z=so|
12Cel H]s) 18TeolA FE<o FHeo] FHolxltta K5 th(Sterling and Molenaar
1986; Kwon et al, 2003). & AFo|xe AP EY FE5&5dd A3 225 4
oF 12~18T, #lEx|ofse} W&ol 27 12CTE verY Al Edd & 2 A
£ F e Agne 12C2 #Add $= A

AFEZA F7 R Fxe WE Aok F AF FH W= £ 73 Zo
2] ZARRECA A diH] 594 Zol7b gl ey Paclobutrazole
100mg-L!, Daminozide 13,600mg-L !, Prohexadione-Ca 100mg-L ' % 200mg-L*
Ag Al AEAY 2% 04em oldt= FA P 06ecm thH] FolstAl 3HAdhe
=G a7t e Ao® AuE gl
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= B =X % d= d5A A *
ARERA L) (Aem) (Acm) (Aem) (Aem) (Amm) (AW T
FA g 0.3 0.6a 0.3 - 0.7 1.8 4.0
50 0.1 0.6a 0.4 0.1 1.0 0.0 4.1
Paclobutrazole

100 0.2 0.1b 0.2 - 0.4 0.7 4.3
) 6,800 0.2 0.8a 0.1 - 0.4 0.5 4.2

Daminozide
13,600 0.1 0.1b - - 0.2 0.6 4.3
) 100 0.2 0.4ab 0.3 0.1 0.1 0.8 4.2

Prohexadione-Ca

200 0.2 0.4ab 0.2 - - 1.2 4.3

% DMRT at 5% level, H2] : 0.1(&% 794), $+&$4%7 : 18T, 1097H9.8~18), A : 9.28.
w FA AR = 55 A - & %
JETRFAL LS g 2 U, 3 BT 4 22, 5 WS 2

F IFTHA] g zol7b Aot
Paclobutrazole 100mg-L'¢} Prohexadione-Ca ZOOmg-L UoAge] e AEA 9
243 E 01~03cm WOR  zydHor  AAHJY. =TI AXVIAE

Paclobutrazole 50mg-L ¢} 100mg-L ! HgolA ztz} 399 4307 7bF =9ke=1),
A gt #A7FAE 18w Paclobutrazole 100mg-L 7} # €] % o}l 7}
A& w2 Ay

= 23 2T 43 9% 9% #AF 95 By
AREAA e LY (Aem) (Aem) (Acm) (Acm) (Amm) (A A AND )
g 1.0a 0.8 0.2 0.2 0.3 0.1 1.6 3.2de
50 050 06 03 02 01 02 1.6 3.9ab

Paclobutrazole
100 0.1c 0.4 0.1 0.1 0.1 0.2 3.0 4.3a
6,800 0.6b 0.7 0.2 0.3 0.1 0.1 2.2 3.3d

Daminozide

13,600  0.5b 0.6 0.1 0.3 - 0.2 04 3.8bc
100 0.6b 0.6 0.3 0.1 0.2 0.1 1.9  3.7cd
200 0.3bc 0.5 0.3 0.2 0.1 0.0 1.9 29

¥ DMRT at 5% level, HE| ¥ : 9.1(F 797, FE+527 1 18T, 1087H9.8~18), ALY : 9.28.
* Fd HshARD) = 2% SHA - A 2
JEBEAL 1 W R 2

Prohexadione-Ca




Paclobutrazole(mg-1. ™)

Daminozide(mg-L ™)

Prohexadion-Ca(mg-1. ™)

%
50 100 6,800 13,600 100 200
O 7. AFEAA FHF Z s wE gE Aol A v
AGZAGA 75 2 FXd e we&qEwe] F4 ¥stes 1 99 k. A =AY
=4 W3EFS  Paclobutrazole 50mg-L !¢ 100mg-L'x & oA  04dem ©]3t=
AAE o #A7IA = Paclobutrazole®t Daminozide *2lo] 9l 4.1 o]do =
= fAEAg. wEs wEEwtd A3 FEE Paclobutrazole 50mg-L'e}

100mg-L o] it}

X9 AFAGA TH L wRo wE WEEHe] +F A9 FE W)
A Az A A = == == SR AE  AFA EAF T
= (mg-LY) (Acm) (Acm) (4cm) (Acm) (Amm) (A 7H/—.—)(A7H/—.—) 7};<]J
T 1.2a 0.7 0.2 0.2 1.9 0.2 0.9 3.5¢
50 0.4d 0.5 0.2 0.2 1.6 0.1 1.2  4.1ab
Paclobutrazole
100 0.4d 0.3 - 0.1 1.8 - 0.8 4.5a
o 6,800 0.6¢ 0.4 0.2 0.1 2.4 0.1 1.1 4.1ab
Daminozide
13,600 0.6¢ 0.4 0.1 - 2.6 0.1 0.5 4.3ab
100 0.9b 0.5 0.3 0.1 1.9 0.2 0.9 3.7bc
Prohexadione-Ca
200 0.9b 0.5 0.3 0.1 1.3 0.1 0.3 3.8bc

¥ DMRT at 5% level, 2] :

¥ 4 Hskagh = 5% Z,ng] - %
JEHAZAL 1 w9 iR 2 L3 HE

724 |

20163% Alg

AT HIL

A

27 1 18T, 1047H09.8.~18), A : 9.28.



71¥& ATl A Paclobutrazole 10mg-L™', 20mg-L' % 50mg- L' X3S u
St (Crassula capitella ‘Campfire’)= =%, 9% 24& AR st
=255 gHoldut W (Choi et al.. 2011). ¥ Ao A= Paclobutrazole
100mg-L ! 879} Daminozide 13,600mg-L' g FolA A =3F&S g+
41% div] 13%<F 12%=  ZAAEHA S Daminozide A olA oz FHo]
AstEom, BT A A FEld A H7hE Paclobutrazole 100mg-L1 &7}
gy el Aoz FekE ArHIE10).

10, BEEAA Ao e =8 24 s

=2 9L -8(% J
e (maL ) A of aﬁx{’of gi;;%% e
T2 g 26.9 48.1 48.1 41.0
e 50 25.0 333 167 25.0
100 16.7 111 111 130
Daminozide 6,800 22.2 33.3 22.2 25.9
13,600 16.7 11.1 8.3 12.0
Prohexadion-Ca 100 13.9 30.6 44 4 29.6
200 19.4 417 278 2.6

JEADAAE(%) = =R A/ AA A=AF < 100

4. 3 &

TFEE& USAEY] A JidY FEIES 98 EskrAAel Ade mgd wE

FEEE g2 2 2AAE A% AEAA A sEE AES Ay vdet 2k

7h oA E FA A A vk 14} A2t e Aok A5kl 7t
oL TATEA7E smol wiFe] 1/4ufe} At s Aol AAA] sEE
k= ot

U 984T 5294 2% o A@An goks 12718ToIA wAwA] ol
HAm e Aol WEETgS 12ToA Z=FuAo] AA|E 7T
gt 12C7F o8 AES FAd HAstY FEY AS dAnkHo=
A5 FAFA A 2= RE AdHIAT

th FEEE F 2AY9A4E 93 AAEAA Ay A, AHok: Paclobutrazole
100mg-L-1, Daminozide 13,600mg-L-1, Prohexadione-Ca 100mg-L-1 %
200mg-L-1  AgelA %9 F7H7F AJa #EA = Paclobutrazole



100mg-L-1, <85S Paclobutrazole 50mg-L-1 % 100mg-L-1 =] 2]l A
249 77 Ao AR 7 kel A2 A Paclobutrazole 100mg-L-1
A 7F AFGAEY =FAdA e 7 a4 AoR dAdE AT

71+, 2000, A H v52E A pp.117.
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o]z, AL, wEul, BFelE). 2011, Th52lE EsA A Tl Al A7 =
TH7EY AFATFRIA. pp.816-823.
Bulle, ALAE., G. Slootweg, and C. Vonk Noordegraaf. 2000. Effects of vibtarion
during transport on the quality of pot plants. Acta Horticulturae. 518:193-199.
Cushman, L.C.,, HB. Pemberton, and J.W. Kelly. 1994. Cultivar, Flower stage,
Silver thiosulfate, and BA interactions affect performance of potted miniature rose.
Horticultural Science. 29:805-808.
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