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Abstract - Chrysanthemum is a cut flower species that normally lasts for 1 to 2 weeks, in some cases 3-4 weeks. This has
been attributed to low ethylene production during senescence. Reduction in cut flower quality has been attributed to the
formation of air embolisms that partially or completely blocks the water transport from the vase solution to the rest of the cut
flower stem, increasing hydraulic resistance which may cause severe water stress, yellowing, wilting of leaf, and
chlorophyll degradation. Standard type chrysanthemum can be harvested when buds were still tightly closed and then fully
opened with the simple bud-opening solution. Standard type chrysanthemum can also be harvested when the minimum size
of the inflorescence is about 5-6 cm bud which opened into the first flower full-sized flower. While spray varieties can be
harvested when 2-4 most mature flowers have opened (40% opening). Cut flowers are sorted by stem length, weight,
condition, and so on. Standard chrysanthemum is 80 cm length for standard type and 70cm for spray type. Pre-treatment
with a STS, plant regulator such as GA, BA, 1-MCP, chrysal, germicide, and sucrose, significantly improved the vase life
and quality of cut flowers. It is well established that vase solutions containing sugar can improve the vase life of cut
chrysanthemum. Chrysanthemum is normally packed in standard horizontal fiberboard boxes. Chrysanthemum should
normally be stored at 5-7C. Precooling resulted in reduction in respiration, decomposition, and transpiration activities as
well as decoloration retardation. There was significant difference between “wet” storage in 3 weeks and “dry” storage in 2
weeks. In separate pulsing solution trials, various germicides were tested, as well as PGRs to maintain the green color of
leaves and turgidity. Prolonging vase life was attained with the application of optimal solution such as HQS, AgNOs, GA,
BA and sucrose. This also retarded senescence in leaves of cut flower stems. Fresh cut chrysanthemum can be transported
using a refrigerated van with 5-7°C. Increasing consumption and usage of cut chrysanthemum of various cultivars would
require efficient transport system, and effective information exchange among producer, wholesaler, and consumer.
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. . Standard (bud flower 50-60mm)
Harvesting time .
Spray 2-4 flowering
4
Gradin Objective standard:stem length, weight etc.
= Standard (90cm, 70g), Spray (75cm, 60g)
L 2
Water absorption more than 4hrs
Pre-treatment . ..
Pre-treatment:germicide, chrysal, etc.
¥
. Bunching: 10 stem
e Packing: 100stem/box
L 2
Pre-cooling Storage condition:5-7C
4
Transportin Refrigerated van:5-7TC
P £ Bending 2 boxes
¥
Preservative Vase life extending, leaf yellowing reduction
solution Post-treatment:sucrose, HQS etc.
> 4
Usage Bouquet, bunch of flower, flower arragement

Fig. 1. Major postharvest technology in chrysanthemum.
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Table 1. Standard grade for cut chrysanthemum

=9} 49 F P71 22 A7 5%

Condition Special grade (The 1%) Good grade (The 2™) Middle grade (The 3“)
Uniformity Different size would be nothing  Different size would be less than Different size would be less than
of size or equal to 5% or equal to 10%
Flower The original appearance of The original appearance of The original appearance of
varieties and vibrant leaf colors  varieties and good leaf colors varieties and good leaf colors
Stem Strong, unbowed stem, and Strong, unbowed stem, and Strong, unbowed stem, and
constant thickness stem constant thickness stem constant thickness stem
Flowering Standard (Bud with about 1/2 Standard (Bud with about 2/3 Standard (Bud with about 2/3
flowering) flowering) flowering)
Spray (bud with 3-4 flowering)  Spray (bud with 5-6 flowering)  Spray (Less than good grade)
Postharvest Removed thoroughly with dried  Removed relatively with dried and Removed relatively with dried and
management  and contaminant leaf contaminant leaf contaminant leaf

Heavy defect” Nothing with heavy defect

Light defect’ Not exceeding 3%

Nothing with heavy defect

Not exceeding 5%

Nothing with heavy defect

Not exceeding 5%

“Severely defect of weekness, cuts, bad shape, *Light defect of quality.

Zo] AL Hol lo]ofof Fieh(Table 1), 2713 A
2lo] st F14) ghom 717 astelof gtk mh2gl
oI ool ARl ARSI 38, T A
onf AAxo] 3% o|5kql Zlojofof FITHNARS, 2006).

2 2o BERAL Y ARACE HelFe]
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ol Al L BPAIH () 2 LY QA (AL
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2 3xgo] 3= ‘Choppin’ Alg]Z, ‘EBuro’ Alg]Z%, 'Noa’
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°]7} 70 ecmo]iL FA7} 50 g2l AL 7|F
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Table 2. Standard size for cut chrysanthemum

Special size (The 1%)

Good size (The 2™)

Middle size (The 3"

Type Plant part

Domestic” Export” Domestic Export Domestic Export
Stem length (cm) >80 =85(90)" 70-80 75-85(80) 30-70 55-75(70)
Weight (g/stem) - 70-80 - 60 - 50
tan .
Standard Flowering - Not open petal - Open 5% - Open 5%
No. of bundle 20 10 20 10 20 10
Stem length (cm) 70 75 60-70 75 30-60 75
Sora Weight (g/stem) - =60 - 51-59 - <50
pray No. of flowering - =>4 - =>4 - =3
No. of bundle 5or 10 10 5or 10 10 5or 10 10
“NAQS, 2010
YKMC, 2010; SAES, 2004; OTA Market, 2010
*Parenthesis is average stem length
ol AEA st @S frAlsleTh ot =535k 4 qtoF HolE SA] ZASHA] Ghethd 8 3 At §oljof
F ARSI AAE] i em deA e, A ©7F Fotof slth(Van Meeteren and Gelder, 1999). &

(siver)& o 2#llo] 2R A5t} Halrrge Al

2] 5] AHEE AL 9lth(Reid, 2007). 3}atslo] 238} B
“ =3} ‘Chunkwang & 48 %

ge] HT BIE ww
5 deAE] aurt £

/\EH];]_:
5

7l A3t F457] 41 29 FHl= Silver thio— SRS Ao WARH & F=A| dgA st ARt
sulfate (STS)o|tt. STS A&l =38} =37|7Hst A5 SR Ay P IthH(Lee and Kim, 2002), o2l 84|
&, 4\*‘1’“‘4‘”7\] G &4E AAAZItHWeiMing et al, £ Apdets B 7] SRkES 22 HHE 1-methyley -
1997). o] A5t E9 49} 314 (capitula) clopropene(1— MCP) o A3lo] S AAAY = a3t

A=} QWIEJWWeﬂthg et al,, 1997). o[, spMe} E7]9 X*O]

A (sucrose)©] A 2] ¢lo] I (fructose) T = (glucose)

At} 1-MCP+ u]=t North Carolina =4l Sisler
a4o]| OJaf] WA E|o] EthylBloco] 2k AFRH 02 FAIE S
o] o] k= 78 o] Hrt, wehA =3k 59 FE T}, 1-MCP(C4He)= AR oA oA E 7FAAd el o]

FABHA +EEAE HRA7]AL Sl] Hetleo] SAEE i, A e ms ol ZTFEHE Hol Atk
£ sto] A3REEE FIAIZIH Petridou et al,, 2001), ©f o] gx}o] WolA wRo| Buder JLuste] B-o H7ls)
gl e Aol W Aok =ote] STS Adp7E §le W 7RA7h WAt (Hassen, 2005). =2k2] 1-MCP A2
AL R Holuf 127|9] AZo] wglof STSO 1847k At F7H Y ARl sl Bol ofFoiXitt. Hassan
FeA7IE o Feht 29 §l= Ajlo] 7heshttal 8 3} Gerzson(2002)= =8} ‘Sunny Reagan'E TR
ATHRDA, 2011). 3HH o2&l =9} 2kA] A 22 HoE AAH118 X 28 X 44 cm)] 0, 0.3, 0.5, 0.7 g-

oA % 7151 tHvan Doorn et al., 1989), A3}=3} me(EthyBloc/air cubic meters)?] FEE 6A|7F A 2|s}

9] STS+10% sucrose A 2|A| o=l FFH-S AAA7] At 1-MCP 0.5 g-m™” 2|7} =1 $1ko] &x}2]o|%)
a1, 8kE E21S A THBurzo and Dobrescu, 1995), om, FA 29 8 3%of nvlsf 21.3U7F F ]E] et GAs9t
Bt AMAS 3} 22919] -3} 2 AT} climacteric EFY BAX= ‘Seolpoong’ 9} ‘Baekyang’ o] gEA THeFS SX

of et w5} 2 Ao Al T2 whSoleln Bkt A)7]R Q9] 1518 7H4AI7IcKSub and Kwack, 1994), A

(Hassen, 2005), & =3} $52 Zw-oket s A 2A] sucrose=

297} Jfslel=t] &2l AHo|

A ogdo] w9 =45ttt B s AN dH 220 CHRoncancio et al , 1995), Z-%8-@ 2= 8—Hydroxyquinoline

oddlef 783871 stch(Bartoli et al, 1997). og#l citrate(8—HQO)Z
o]9]9] w=3}o] Qlo 2= Aol ot AEE =0]7] 9 g AFgeEN FES OA T £

M 2 & SN 5T AT S50 2ag =
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(Song and Lee, 1999). 121} &0 wlehi= A A2 A|
o) kgl W o] Yo A9V} gor ol
ofF 3tch(Shin, 2002). A2 €M O 2= STSY| sucrose
zb-l:(s]- _Q_oH E_‘: /\]-—LQ_Q :—iﬂ*k(Chrysal) __o] A ol—g;]
A ek, Aol A o] STSE] 7|2 2 ke3ks F7IA]
o o =de] WS olAjsha A AHg-S Firka 2 4
Ao, sucrose= AEAU Q] A BpdlEs tiAsH
B LS A 5, S L A
B 3719k 4BA 2 ugele BAHS wy, As)
1oAY Ak Bl o 7171 5o} blocking
W-go] Loluh A5} 2718 Bdo] BILE S olFL
T o] oix) GReck, HEE 2417F oA B71%0] WA
S 2 MgEle] 4SS oA e 15 mM
tropolonesr 5AIZF A 2|oPH RHE-FoE LA 4= At
(van Meeteren et al, 2006).

\Ll

oZi
Zi

o 4o

i3

el 1ot B} YIS Hoje] BULLE A9
o] H:2{o|cHRDA, 2011), 83} F 27] A8 L5
S WRE S Agelet ol oS B S EA,
Rz, WAAE, S0 SO BUE 28 4 Unt

(Lee et al, 2010), =+3k= Wajjof v|w2] 735t Aoz &
A QUe} =3t WAEAS #ol7] flste] dat & A%
SHA| =318 AAZAE AFgStaL 5-7C A2ol|4 44
7k ol Al sfoF Ake] ANHES #olal Hilee
S FAG 4= UtH(Lee et al., 2010), F-&%ulol 4
et 2= 5-7Colu] YA7I7E Hfo] Bad i of
3C A== {5k 7|3t 358 AA| 3T}, Reid(2007)
+ 0-1C 9] 2AoA 5227t 6 e off 583t =3
T oh= 3] AR 4 vk
319}, o] 7| 7tHTt AL Ao A @ EeL BIksiE
Z29] Hofo] BEEZgI=(flat—topped) O &2 W3t 4~ 9]
o} ePds] ubliet e EFjoddlor 24sto] HxA
Aetozn] 0C oA 3~433F ek 4= Qlrk, ¢lo) 33}
L 27} o2 A dAscH(Reid, 2007), AA2E
2 CollAe] T5eFo] 20T 2 1/6& Aslstn A& Aaf7}
A YA genw FARE Fi7h ol ErH(Lee
et al., 2010). 20C Ao|A A3} A st0] 5T AL
Akate] o AEA7F Aoz Dol 7|7hA] 12417k
o] 29I YAE 4ot F oW 18-24470] AT

2%, 10 cm¥

'l
%

e}

I8} 48k F el AT A7 B
(Shin, 2002), 10 28 & 123} oW} A 2ds
o] Waerolr), weh FEa) oWl Aesdeis

Ao £7 HZo] GaslthRDA, 1998).

=%
dols xS &4 vsjel sEdde WAl %
T Aslf| sz o niE Haks Hod 4 9l
th, A7t Fdolle SWAE ARShE Alo] 7P Fom,
e A5 208k 2 HT AL 87 o]
AS A 4~ & g EE0oF TrhLee ef al,, 2010).
Hld Ex Fol2 HskE st A= o)A ok He
O 2SI 4 Yok o] i 2 WY O H
Sl COp= 7SR o] F1 A3} ZAAE A
stz Aol oA olth(Reid, 2007). =8}¢] AFA=
0-1.7 COW 3—6F7rol2kaL sHANE 7 A A4l PEZ
2RYA Aol g A= 2Coll A 25:7F A%l 7k

l‘ ulm

Of

1 SAA A A= 3537F A AFo] 7Hs8lckal 3HH(Shin,
2002), Ygor QY SFHe SHAE ol&skal 73X
37X20 cm, 101X36X30 cm, 110X36X30 cm®7}4]7} o] %
HI(NAQS, 2006), & §02L AHTS 23} 91x
43X15 cm, A~ZF o] 23} 80X50X23 cm o] HIAE o] &
sko] ZATHKMC, 2010). SFAYE 2006 ©]%- —“'57‘]"?
2o thgk W&ol AAIEATHNAQS, 2010), H3l=EA]
ZZdA(PE) Y ZT|ZZFYU(PP)S ©]83F modified
atmosphere(MA) Ao 5552 ZFAaAFIth MAZA

ol-gsto] AtiEtE Fefoll A 42sto]

ARG EstA7E 24T

T

i@}: 801 dne Fe #—%%—ﬂ Aoz
1

2uke 2 WA SEARAA A3
. ueb A 45 e Bajslor shd) 53
2 548 e ALAFE ol glolof s LEL 5-
TCo} b AR A 8 shelu] A7 9j3) RS
she ol Zaktict =24bol A9 W dysia

: AR 2 37
Sof3golof st 4z}

3
£ o 2l 4 f—AE Sfeto.2 olofd 2% 1
= 2

4
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ot = A =
7o) ez WA UrbA| ofms ot Auked
PSR 7HA 0] Ao 87| to] Aug %
do] FA|Eojof FthLee et al,
2010), F=&A7to] AdojA45 Al o] UEE = B
S HY, TFFE A9 rH(Song and Lee, 1999). %
+ 20~60krad®] 7} WA A
27 =3t T glo] FafgAlel A o]3dtk(Chiu,
1986). =2}o] Hutol3off +5 WA= 484 dicofol
Bl 159 g- L7 8 WA 2ot 2y sutE]o) oA
Zgol2)Zof(HA)E FUsHH 12 &t o HaiE F

)

A& 4= Ik (Lee et al, 2006

)':lo

43 ¥ 347

2 2 BT o
AN

Aol <jg oleld A Erpe
WAl AR Y55 Brh Auat Aelshs o
54 2= 8—Hydroxy—quinoline sulfate(HQS) 100~200
ppm|| sucrose 1-3%5 Z&3t &-H0o| Qe Aslr
< 15-28) F= AFA7]E &7t ltk(Shin, 2002),
A3t =39}k +EE9 A48t (rehydration) & 48
& Asle] k3kE A MAI7]AL AE40 EohE Tol Ao}
$HE AN 4=ttt SF+citric acid+sucrose+
HQS A2 E& AgNOs+GA A E]7F A= E| Q=0 (Florez
et al,, 1996), HQS= &H& AHA3lsta S RE4E 27
Al Bk op et At AR sto mlAE Y S oAl
AA =S ARG =H dolery A FEH A
o a7} th(Lee et al, 1996), 8—HQS+sucrose A&
Al Aslgo] IA AaEA] goriA Aol AAEI
(Anju et al , 1999) Methanol, ethanol, BA ¥ paclobutrazol
&= H5}e] Qo] kedfE= 2 AAAIIHGuo et al,, 1997
Petridou et al, 2001). ‘Mountaineer &} ‘Kundan'-& HQS
250 ppm+sucrose 1,5%2] HEgM 0 2 x2|g | A} &
Frgo] 7 AAEL, Sho] Frek, AAISY] SAE 1)

431}, ‘Chandrama’+= aluminium sulfate 2%+sucrose 3%

AE]olA] Aalrrgo] 123U = 7H £t} ‘Kyungsoobang’

7} ‘Chunkwang' @] 48 & T XA 2= sucrose 3%+

HQS 150ppm+AgNO; 50 ppmo¢| 24| &3} A Z0]

Z7teh Aol 4-5ui® Y53] F7HE7] wolch

(Lee et al,, 1996). AAA A= 35 4= U= TY
A

ol H 7] wzell FA2E T3 T= A%

o u

go] AR E= Ao A ET 11 5il= of
Bl A BarE v Qith(Lee et al, 1991; Lee et al,
1996; Song et al . 1996). Z-3}2] BA 0.5 mg/L Hz)& ¢
] 4=rgo] B AA HERTHLee and Kim, 1995). 7hdjo]4
o] A% ogdll S AN CEA Ao w3kE
A A 7= BI}A O] A RHCook et al., 1985), =3}ol|A]
L #Ip} Urha Bast 9% QIrHD Hont ef al, 1991),
A d ez Alo|E7de] ofsf Aste] g3} 9l =317} 7|
A= char s cH(Yakimova et al, 1996), E3SF CO, HaF
1000—-2000 ppmC.& Eol= AL 2%, AAS, A+
7 710 Askers AAIXItHTanigawa et al.,
1995), X A2l At EAE FEL} &5 0|§S
of Au|, 7hlolAd, Folxo AtAg} At A%

A7le = AEAL S Byun et al, 2009).

wu o

87} 7M88o 8 dAS| F7Ist= FAlolth(Lee et al,
2010). S-2ygtol A= =37t |, Wk, dat §A e
o] Fulj=|aL glom FFo] Yo, Fr|ay, g, F
A, G o] Fo& thofFetA o]&E L Qlth(Lee et
al, 2010). $ORE= f5 F5, FTY o3t 4%
FaAAL AgH] o] AT Aoty AA|ofA = AHR;
o 7|5 9l =8 o] Yol Ao R FFskL 4|
FEE Algsid, AnfEe AR] AARMA] ABjR; 7] 5
o] Mzt 4 Ay R F-& AFshe Aol st
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HQ

Aolghe rgol 125001, o 3—-45371A] HAH
i gk 2SS R3F G4 JAREA e
non—climateric AJE2A4 oJgdlof st 7FpAdo] W
Amolrh, Aok= 2 Yo] flx, I 4729 o]Fo]

Jollefo] GEart Eotear 9o =37t HX % of 7|5}y
A Fotez FZo] Wojxinh, o] prle F5 4\@1@
Auied, $8 & 25, F, 3, 4 T YFedd 2 7]
Ao T+, A 2 B0 58 fA4, iy 22 o
2E, 8284 ¥ 5o fiadl ]JOHJJr %E} =3}
FEAEE 2 2717 R0l ¢
=719 skt drgshy o] 2 A3l 740101"][ 0}‘:‘1 e
3, 3P| FF 2o EAE A5l R gstoof 5t
o] ol w7k gelE x| grom, X@} 2717} A7)
ol Aojofof gt} A”iTtE =3k 8227} 5-6em
A o pEetar, Axg|o] k= 40% JNEHIEIQL 2-47)
o] g7t FdstA Hatetd EkRict o] wf B 7R
AFE 10 em 9= A2t FASE £7]15 AASH £7]
offE&e] A 1/34%= AAst g7t & o]FolA|
=53t 48 5 d3ls SR e Had Ak
dolet A, £ MeHHE 7w ® 6}&} 2EGE =
She Welisoel lat, &717F el gl o =77t
o] 2 g 7‘@}*}0] 80 cm, %71 17H94 FA7
70 go]”4 7?** i swaold, 2xgo] wgk= d3ky
cm, 60 go]al, 7H§]r% 2—4F0] 7N
ﬂﬂﬂ, tgo vol %i% MERE el 97t 15aelth
Aol S AFstr] flote] =29 %/\l‘)ﬂ A A=
AFE8=1], STS, GA, BA, 1-MCP, Chrysal, A4,
sucrose 50| o-§HIL vt H3to] T HA Fufjzta,
AR, AT S19) o 5-TC oAl 4A12 o)
ot o] Foh Aokl PEEUEO R ZA|A] At
dom 2CollA 237F Ao] 7hgdtal, HAlollA= 35
Tk A7ko] Thssitt, 2ol B wdke ARLAGE o &

ato] 5 AL 2 51 l A7Hs Yl 247 Fol &3t
S}, 2R} AKSE 28 0 SiEek e 98l HQS,
AR, sucrose 5 ©]85to] =8 & SA & it A

5} S310] An] o o] 82 ThAS] SJsdE 45 B2
3 B0 thopsl, SEAAS A, A AR AR

~2) 0] ARIEF Fol WA Holch

=9} 49 F P71 22 A7 5%
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o
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