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Abstract - This study was conducted with the purpose of examining the suitability of Euphorbia jolkinii Boiss. as cut flower,
so that it may be introduced as a new ornamental crop. For this purpose, effect of various holding solutions on vase solution
uptake rate, vase life, and relative fresh weight of cut flowering branches of E. jolkinii was examined. After harvest, cut
branches were treated with 10, 50, and 100 mg-L" of 8-hydroxyquinoline sulfate (8-HQS), 0.1 and 0.2 mM of silver
thiosulfate (STS), Chrysal, and Floralife. The cut branches of E. jolkinii were placed under the environmental conditions
maintained at air temperature of 22.6°C, relative humidity of 45%, and 9/15h photoperiod that was controlled using
fluorescent lamps (light intensity of 9.89 umol-m?-s™). A holding solution containing 10 mg-L™" 8-HQS was found to be
significantly effective for vase solution uptake rate compared to control, 50 mg-L™" 8-HQS, and 100 mg-L™" 8-HQS
treatments. However, no significant difference was found in vase life between the branches treated with 10 mg-L™ 8-HQS
holding solution and branches of the control group. Increasing holding solution concentrations of STS was found to have
negative effect on the vase life of cut E. jolkinii branches. Relative fresh weight of cut E. jolkinii branches were significantly
decreased by two commercial holding solutions, Chrysal and Floralife. It is expected that these results would aid further
studies on utilization of E. jolkinii as cut flower crop.
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N =H(FBuphorbia jolkinii Boiss, )2 $-2ug} H3 jokA]
< ‘3—! A7tz of] AHYsk= th=r2k(Euphorbiaceae) o] ThAY =
Eo]tHKNA, 2019), ZAE 40~80 cm, £7]= F-24lo]
% 3o 2 oy t7} B Xo] AHHKim et al,, 2006). v
FoHA ) =AY 223U E] 5U7HA] mlof i} 7]7to] 270
71 A1&E7) w2 ol W8 B AskzA] o A 7|7} A,
= UWol| AAYek= Euphorbias; A& ti=, o=, Alsth=
S 170] 202 oA QI OLHKNA, 2019) BARE-© 7 285}
7] S1a AL heje] B8t 54 B7HOR et al., 2018)

b frodsteh, Ala Aol A dst gheh=e) o] 4T 2=
271004 83U A o] MM EEA 7 e Eelstgle
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nian et al,, 2018; Su et al,, 2019), A3}Fe] AR 2 wo]
AREE = B 77 e, e A7 9
3f) AtA] e 2 ARE-5h= 8—hydroxyquinoline sulfate (8—
HQS), Z& »3MA]7|= ofddle] HAS AA5H= silver
thiosulfate (STS), WA S] G} A=tA|= o] FojA] ¢4
02 3hf|E]E Chrysal ¥ Floralife 50| QtHKim et al,, 2017;
Rabiza—Swider et al, 2015).
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Fig. 1. The photograph of Euphorbia jolkinii Boiss. in a native
habitat. The photograph was taken on 3 April 2018 at Seop-ji-
ko-ji in Jeju Island, Korea.

2259226 +1.1C, AEE 45 + 7.6%, B 9.89 ymol -
m” s (Fluorescent lamp, Osram, Ansan, Korea), 4%

9/15h et

HEEN A 9 A3l =4
A3} REgNOZE 240l FH4(distilled water),

8—hydroxyquinoline sulfate (8—HQS) 10, 50, 100 mg - L,
silver thiosulfate (STS) 0.1, 0.2 mM, Chrysal (Chrysal Clear
Universal, Chrysal International BV, Naarden, The Nether—
lands) 8 ml - L', Floralife (FloraLife Express Clear 200,
Smithers Oasis company, Cheonan, Korea) 10 ml - L& A}
oI, Z750] MEGOLS 7iEek A0 300 mL A 23
T AE B 420 292 O] Sioio] AT S
T2} E(PM992 Parafilm M, Whatman, Country of Origin,
USA) S & UE3IAT, A= A2 1070414 2 ¢ oful
A spglon, e gdstE vl Ao, g, Al
SHsES AT, doler o] 7| 423K (floret) E=
i (bract)o] ek o4 vk27A} 2 A0 R Wekels)
O EER I S NSRS olelo} 2 0% A
910 7t Ajeje Ml F2271) 29I Chamani
and Esmaeilpour, 2007).

S=E5 9 (vase solution uptake, mL - g - d ) = g =
gt | 2 AAE

YA S5} (relative fresh weight, %) = Y& WA=/ %
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Table 1. Vase life in cut Euphorbia jolkinii Boiss. as influenced by different holding solutions

Holding solutions Concentration Vase life (days)
Control 10.4 a*
8-HQS 10 mgL! 108 a

50 mg-L! 102 a
100 mg-L?! 9.0 ¢
STS 0.1 mM 10.1 ab
0.2 mM 9.3 be
Chrysal 8 ml 9.0 ¢
Floralife 10 ml 88 ¢

"Mean separation within colums by Tukey’s HSD test (P < 0.05).

FAAE

AF AT BAL SAS X2 I(SAS 9.0, SAS institute
Inc,, USA)& ARE-8I1CH, 794 A2 Tukey ] T34
P<0.05 o)A BA519 T 18| Sigma plot system
(version 10,0; systat software, Inc,, IL, USA)= ©|-85}o] A
Al8FSiet,
Zat YW o

8-HQS9| th= A3} HEA 2 A 9] Fofe dolir] fial
Ageh A, Malaeryg g2t 8-HQS 10, 50 mg - L A2
of| A Z}7}10.4, 10,8, 10.2 Y& A 2| 7k Zfo|7} YERAR] 20k
CHTable 1), ¥HH 8-HQS 100 mg - L oflAl= 9,04 & th2 A&
of Hsto] WA Uepgtt, HEGHO 8-HQS A 2|7} Rosa
hybrida ‘Beast’9] &7|4HEAS O Fth= AiKLee and
Kim, 2014)2} 8-HQC 54| AtA|7} 54 5k odolA= 4l
Eof| 54& UGtk A2 Van doorn et al,, 1939)5
u] o] Kok, 8-HQS 100 mg - L' A2} 7} A3} e 2o E44&
et Ao Heloh +R5rao] A5, AR 7Y A A
2] 7k 2fo|7} YA okokAll 8 215HE] 8-HQS 10mg - L™
oflA 035 mL - g - 9] RG-S e o, B
8-HQS100mg - Lo A= 017mL - g ' - d'9 $SEE458S
UeRf SlckFig, 24), At AAF2] -, 8-HQS 10 mg - L™
oA 81L1%% 7FE & 2T A AASSE UEe
8-HQS 100 mg - L™of|41 25 Al AA50] 63.0%= ZAFE S
thFig. 34). 8-HQS 10mg - L™ A2l M3l S AA717]
SR A EAS T o] o Aol Blste] =7
UEPITHFigs, 2 and 3), ©]2|3t ZA¥l= 8-HQS7} A 2] 23
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=3}0] A|Fo| F7HE e o) AtATHKwon et al,
1999)9}F fFAFSHILY, ol= 8-HQS7} 7157l FaFe H|A
SakE AN AT RS AT S SRS AR
I TH(Rogers, 1973), TbA] 8-HQS HEE9 A2)= 10
mg - Lo W& pmol M AAAF d SRS S T S
ZHNZIA] G Ay AR Gl A0 weEw, 100
mg - L7 o] 5= Ao} o] A4S U Ao®
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URFA O & STS+= 428} &) 9ol A 2]sto] At o dal &
A oAste] dalpgS Sstal 29 =315 WAsE A

2 4 A QItH(Ohkawa et al , 1999; Song et al., 1996), &
Aol A=, STSE AA 2 g-Ho] opd A3} HEFH O = A 9]
FAE Yol7] 9180 STS 0.1, 0.2 mMg HEEH O = ALE-
shict, Aol g2, STS 0.1, 0.2 mM A 2joflA] 22
10.4, 10.1, 9.3Y4 & eI TtHTable 1), 212} STS 0.1 mM
oAl A3l of Afoli= e bA] ghotom STS HEgol 5
%71 0.2 mM ool Al= folstA| Zobsltt. olefeh Axk=
0,02 mM STS HZ8H A 2|7} At gulofA S4& doA 4
3} FA3 rgof] £ FE v o (Sudaria et al,
2017), STS 155 )7}t 5] A3} zejzjote] 45 74
AR o)A AF+AIHKwon et al,, 1999)2} F-AFsFGiTt, o
2hA A3} =0l Al STS 0,1 mM o]4Fe] HEgM 42| of
el YA S B3 Aslart ATt o AlEAo 54
Z-gol o & AR wetdr, A3} A=) S EEES
STS 0.2 mM HE8H 2] A| 8YAHE Tk A 2ol ulsl gt
o] WopA 2% SR 0,022 mL - g - d 'S YERT
(Fig, 2B). A3} Ieh=r2] oA A| 52 STSE A 2j3h =8
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Fig. 2. Changes in vase solution uptake of cut flowers of
Euphorbia jolkinii Boiss. as influenced by different holding
solutions of 8-HQS (A), STS (B), and commercial solutions
(Chrysal and Floralife) (C). Error bars are standard errors of
the means (n = 10).

o)A 8UARE a7 AlAteRGl oL 2 AT AASS A
2] 7t Zpo|7F LAl ek Qtek( Fig 3B).

AFol 8 BT AA| S HE QN0 B ARG AT} g2,
Chrysal, Floralife &]2]of|A] @E} A=Y TS 64
2 8-0]35} 2jo) 7} TkE] 9l o 82 2} Z+2F 0,35, 0,15,
014 mL-g'-d'2 Ag] 7| 713 046} 2}o|7} LRt
(Fig. 20). &3} Adh=9] LhYAES 2, Chrysal,
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Fig. 3. Changes in relative fresh weight of cut flowers of
Euphorbia jolkinii Boiss. as influenced by different holding
solutions of 8-HQS (A), STS (B), and commercial solutions
(Chrysal and Floralife) (C). Error bars are standard errors of
the means (n = 10).

Floralife Ag]o|A] 7 2}5E L-0l5) 2}o]7} Uel} 7] AR}
o 99 2}o] 712} 82,8, 59.9, 65.0% H 2|7t 7P $-0J3k jo]

7} AL ek (Fig, 30), AtAYAIF- SRt @2k A7t
Ql=AoZ AdHA QJ=d|(Kim et al, 2017; Lee et al, 2011),
B AS A As) =] A A M dde] RS
2o 3RS Wk A o & ALk} Chrysal & Floralife 2|2
Al =] Aol o] A 2o v &) --2]81A 1A =T
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Fig. 4. Response of Euphorbia jolkinii Boss. cut flowers accor-
ding to different holding solutions at 9 days after treatment.

(Table 1 and Fig, 4), ol= Aot =9 a3t A
A2 a7t delergol Jake nixl A o= w49
& Al AIAE ARESE o] AEolA el dd &
Wb el oh HarE v ) OvH(Ahmad et al, 2014;
Carlson and Dole, 2014; Dole et al., 2009), Chrysal X =8l
A2 Al A} A o] Aol FAf ol vl foJshA| 7
ki 2% vl QJHKim et al,, 2017), E3F, Chrysal7} %]
1 A3} 2] ‘Saphir’ FEollA Halrgo] tiztol Blsf 59
SHA| 2= U Wb, A3 4] ‘Red Sandra’ F50lA Al
g0 Chrysal A|2|2} 2] 2fol| A Zpo|7} ke A] oiolet, o5
o, dot 5 9 F5ol meh g Al A Al o] aat
7t HEA e Ao R ek,

Ao, Aol A=l qlofAl A=tAlel 8-HaS, oE
| A AN Q1 STS, “FH 2] AA2|A| 2 Chrysal, Floralife HE8
Aol a7t glomn, @5 Majery 9 HolE/dol 74
ol P 7N A= A= ek ok, o Aol 3¢
of] 83t oef=9] Mool 144 o AL E UAAITHOR et
al., 2018), & Ao A= 109 A= A&5E QI o= F=5)
‘Chianmail Pink’ 2ol 4] S1Z7}F 8oy 2] 7] AJ2FS|= TA|of| A
Skel At sl Wolzl vAof A 8et Malrct o)
°F 8% A= A= th= A¥HHwang and Kim, 2014)2} 25}
ol 5ol &gt Halrt 6dof 2Rt oot of 2ulf7}
o] FAE ks oA AF-AIHCho et al,, 2001)E 7|
Fojiol $:8MA]717} = Aalrrgol Gk nA= A ow
T 323 kA 7]of wpE ol At e Alow
Hele}, ofgiet A2 Al WA= A= dalery A
& Aol ol fr85 A= ARE Aol

i,

»o1e

M Q

2 A 7] Hahgo g e At dtise A
& WHAEE NLE] Sl - Y RERY
£ 43 A= S A RS, ok
g, AR SS AT, 48 & M3k 8-hydroxyqui—
noline sulfate (8—HQS) 10, 50, 100 mg - L™, silver thiosul—
fate (STS) 0.1, 0,2 mM, Chrysal, Floralife®] & &-8olo] 2|2]
EJQict, Aol 25 22,67, ATEE 46%, ¥4 9/15h, F=
9.89 ymol - m* - s~ B A == Qlt, W} ko] 4
FETE2 8-HQS 10mg - L HEGHo] A2 A FAje)d
ShEThFo8HA wA S = ek v et A=)
2 FA2|o8-HQS 10mg - L™ HEGY 2] A] Ajo]7} 2]
A] okokct, M3} g STS H28ol A2 A] Helsert 57t
Sholl whet ashgiet, At =) A YA 48 A
SR QAN Chrysal B Floralife HE-84 22| Al 412
B} fofslA axstoit. of=et Avk= dst fth=9] A
off lof 783 2Ak=7} 2 Ao,
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