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Abstract

In order to evaluate the postharvest life of chrysanthemum
(Chrysanthemum morifolium Ramat) cut flowers using
calcium chloride, chitosan, and menthol, a factorial
experiment was conducted in a completely randomized
statistical design with 11 treatments, three replications,
and each replication containing five flower branches, a
total of 165 chrysanthemum cut flowers. The treatments
included calcium chloride, chitosan, and menthol, each at
three concentrations of 50, 75, and 100 mg/L, along with
3% sucrose. Also, 3% sucrose and distilled water were
used as controls. All treatments were applied as a
continious treatment. Sampling and evaluation of the
desired traits were performed on days 7, 14, and 21 of the
experiment. The results showed that the highest relative
fresh weight, solution absorption, and cell membrane
stability index were in the treatment of 100 mg/L menthol
with 3% sucrose. Chitosan treatment at 75 mg/L along
with 3% sucrose had the greatest effect in improving
protein content, superoxide dismutase and peroxidase
enzyme activities. The highest petal carotenoid and total
leaf chlorophyll content was obtained in the treatment of
75 mg/L calcium chloride plus 3% sucrose. Also, the
highest and lowest postharvest life of chrysanthemum cut
flowers was 25.7 and 16.3 days in the 100 mg/L menthol
plus 3% sucrose and control treatments, respectively.
Keywords: Calcium chloride, Chitosan,
Chrysanthemum, Menthol
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Fig 1- The effect of calcium chloride, chitosan and menthol on relative fresh weight of
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of chrysanthemum
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Fig 3- The effect of calcium chloride, chitosan and menthol on percentage of cell membrane
stability index of chrysanthemum
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Fig 4- The effect of calcium chloride, chitosan and menthol on petal carotenoid content
of chrysanthemum
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Fig 6- The effect of calcium chloride, chitosan and menthol on amount of protein of
chrysanthemum
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Fig 7- The effect of calcium chloride, chitosan and menthol on superoxide dismutase enzyme
activity of chrysanthemum

e Comre

-

e Cal22 Mg me NI

e CACT] Vg ST
CACL) Mgt S

L e

Ol Mg S0

~ O "y o e
" = - — 0y g+
= AN —~ > .
¥ \ ~ Mesbat Mg %
- \ Aol Vpm e e i
5 m \ Mewbel S0y % YR
2 \
3 o
) \ ~—
. -
" ~
\\
N
L
. 14 0

523313 J8 ST w51 b J gt 5 01558 S L JS 1A S
Fig 8- The effect of calcium chloride, chitosan and menthol on peroxidase enzyme activity of
chrysanthemum



r)l.@;;a)wcrﬁéj}a)jzcQ\J.L\&)juwj)eL.SMM Yo

Vo dpme gl s S a SVVY
JﬁMLj)M})V})SL&G‘M@fﬁJJJ?ﬁ&A

(4 Js)

26.00
2500
24.00
23.00
2,00
L0
26.00
19.00
15.00
17.00
16.00

:.,‘-u) Sl py) g

:LS"JJ"’ oy e Jf w‘:ﬁ j‘ Bl et
o S o e S 513 Ol LSl anlis

YoV L7 Lgb_gjb oy L LSLAJ? Cﬁ.:s‘)f J\ o

6:33‘: a.\.;ﬁ L 6\.&‘}5 &il:x}‘ o e d_,:.'m; O‘)_,:.‘S “..3..45 .\.3,15 Jﬂ—* JS.‘-'-
Fig 9- The effect of calcium chloride, chitosan and menthol on vase life of chrysanthemum cut

4 S ($25505 0y 4L G IS il 5 e
Lo ass ool clasyslies (ool il csls
L S Ol &5 201D) Ol 5 Cortes (glaazsl
Gib 3 il 5l g 53 eedS DS 5 Sl eslind
S e i el plSoil D 3 s
03 o f 03 5 sk flis DS sl Ao s
oot )l Cllas s S 550 s gl S
I3l 3 50t b S 51 ealinal &8 ol 0 3158
A e S 5055 5 ol Ul
P 6&J§ S
L 0l 5nS o3LJ sk=s (Geshnizjany et al., 2014)

L ‘f)) BE
PN K WP T YN RO PR g
BB) é.)viﬂ &L&&Lﬁﬁwaj\wﬂjw
Jste 3l eslanal pioean .(Jodi etal., 2024) .,l.i:]f

(SIanST 5D w5l slacdles 2l 5 b

flowers

e gla 8 gl 5 CodS B, Ces
(Posr eusd b Ak el s w e
il Al e GBI Codls Sl e 5 Sl
Olsae oy 5 4l L;L;\,Lf Cls 3l e S e
o Sl glaslil e 1) 8 OS5 cudd e
OLlS 5 5w S, sk .(Mercurio, 2002) .S
Jold oS ol s J S 5 pslist il 3 S
5 SruR (SPnp (SO DR
LdsSdpe Cis 28 o se 45 Sl ol L
Sals 5 gl 5 b daoss,y dex
sy 0LES fass s (Igbaletal., 2017) 55 S
Gl Dotk el Jalos 1 eslizad oS
308l elen 4 Jse 5 OAS (eedS 4 1S
5 bt (S5 500 50 Dlhs S s

o a3 S A Ll s sl 3T s



A\l 63})\3 °"\J..J'.' aLs 6[.&(}5@\)];)\&]&.9)) JF}Q‘))S:S«W.LSJ{JG)\ a)u’;w‘J;U

jjlsuo\)@@)::l)srjful:»\“ J}Mdu)w
.MJ.«,&\;—MLZJMJJY'

@l:..a

| oS e LJ‘}.;('.MG e ch.\a\ DR e cr.ﬁ‘ O
1203 edip e S CudS S Caloie
Ol GLEL psle 4 0 .(Gerbera jamesonii L.)
Yya-vig (v)ov

3,06 56 NVEY L S d s o cesliss sl (Y
Slaasls (5 o 5aS 005 5 S sp o
Catharanthus ) ils s olS s 5 Ol 5 oo s
el 5 S Jas d,lrsum > (roseous
AR FARCDLI]

o ) | £ (S ss (- Lo “z gL;l:.,...o- (Y‘
bl 5 S i dead 56 U N ENY L S g
cxj&uﬁwaﬂwﬁf‘jwﬁtlﬁu
Cawsy 3 oLS aslilad .(Polianthes tuberosa) =
.0'—de (\)\\/ cg)\ﬂ‘ 6)}[..3

LY £ ‘u"j’jb’:- o ‘da?la.w o ‘6‘3}.“5- (f.
S Goss S5 Sl S 0l aS EE Ve
oS 53 3Tt 5 T slalst T G b
sl ia s al=s (Portulaca oleracea L.) « >
o Sl S TR Lesl3 B s o (S (0
SIS e OS5 s 08 D30 W ges
‘White Liberty’ o3, S ghp esls IS

Comar ol dad e S e e Sl 5SS
slye el 5 dne slge D 0 SS das S
PR R I VORI PN PG PR NI R
Sl s ke OF ey B Sy 0w o
S o8 2 e ol S L 5 WSS
5 ) A e ek w5 LE G IS el

(8 Oas

M RS ams
ol b B s LSt oo ey
Sl LSS 0 5SS A ol V) L islas SLlS
oby 8 ala VN0 paaze > (8l
el LIS el bajles el (63550
R 03 p 8 Jes Vev 5 VO 00) Jyme 5 Ol iS
s doyn ¥ 55l s dos ¥ L ol s
Sladslme A 4 5 L s dals Olyea jhis
L O ot (635313 oy 4L gla S oIS
0> Slio GLisl s ol i sed S eslinal (e
A el YN 50 E Y (il gars slaiss
Ao e S dee Ve e e slas S sls OLE ras
PO b A e A T L ol e
5 ok e b el e Dl (s
S e Ol ptie Sl HBSKE Aoy
ST 5 56 s oSy g (sla 5T e
3oL ol enas 2 53 0 S Le VO 0528 Hlas 5o
L5 (Slgmme o it el Sty o3 T
Vo dS IS Sl 53 S IS s S 5 SIS
et 3 30 deo 3 V558 ol ey 2 o g’)fdb’
s Sl IS dls Sl g o (S s

0 S a S VY 5 YOV L (gossls e



pL@;;a)l.‘,;:‘(..M)'jja)jzg;)\ﬂ\‘_;)jtéc,.ﬁ.)‘}alﬁuu@ Y'Y

cv. Sorbet. Iranian Journal Plant Physioogyl, 7
(1): 1943- 1947.

13) Danaee, E. and V, Abdossi. 2019. Effects
of Some Amino Acids and Organic Acids on
Enzymatic Activity and Longevity of Dianthus
caryophyllus cv. Tessino on at Pre-Harvest
Stage. Journal of Ornamental Plants, 9(2): 93-
104.

14) Danaee, E., Abdossi, V., Mostofi, Y. and P,
Moradi. 2010. Effect of GA; and BA on
postharvest quality and vase life of gerbera cut
flowers. International Horticultural Congress
on Science and Horticulture.

15) Dareini, H., Abdossi, V. and E, Danaee.
2014. Effect of some essential oils on
postharvest quality and vase life of gerbera cut
flowers (Gerbera Jamesonii cv. Sorbet).
European Journal of Experimental Biology,
4(3): 276-280.

16) Geshnizjany, N., Ramezanian, A. and M,
Khosh-Khui. 2014. Postharvest life of cut
gerbera (Gerbera jamesonii) as affected by
nano-silver particles and calcium chloride.
International Journal of Horticultural Science
and Technology, 1(2): 171-180.

17) Igbal, N., Khan, N. A., Ferrante, A.,
Trivellini, A., Francini, A. and M.l.R, Khan.
2017. Ethylene role in plant growth,
development and senescence: Interaction with
other phytohormones. Frontiers in Plant
Science, 8: 475-483.

18) Jodi, V., Matloobi, M., Ebrahimzadeh, A.
and G.R, Mahdavinia. 2024. Evaluation of the
Foliar ~ Spraying Effects of Chitosan
Nanoparticles and Salicylic Acid on the Petal
Senescence and Postharvest Quality of Cut
Roses cv. “Samuraie”. Journal of Ornamental

Plants, 14(3): 211-228.

19) Mercurio, G. 2002. Gerbera cultivation in
green house. 206p.

20) Mirdehghan, S.H., Zeidabadi, S. and H.R,
Roosta. 2012. Interaction of medicinal essential
oils with calcium chloride and silver nitrate on
quality and vase life of rose cut flowers. Iranian
Journal of Medical and Aromatic Plants, 4(28),
669-683.

21) Soroori, S., Danaee, E., Hemmati, Kh. and
A, Ladan Moghadam. 2021a. Effect of foliar
application of proline on morphological and

VY (e (($53S ade als) alS Sl

A
b\}:‘_;q.?b- ‘wrso e ﬂdlbéju o ‘L;"L:)LS -\
S399ls oy ‘_}f SlS as s NENY
o slae 3l sl L (Chrysanthemum morifolium)

esle e D30 5 P8 Al =Ll
FAY) OOFA LiL

Aol FTAYA0 L e A B s e e S (Y
CetS 5 pbelS e S LIS Sl
s oBy i e e S el 5l e

e 3 LBl Ll ey S i
BTN sl B e s e (S 7 Ghame (A
B Ll e ol 58 U gloes oy gm0 Ol 28 5L
0 s oy p axli S Cdls p 5l e i

Lpl GG e e Jo o KS'ens Tabor
AYAY LS s S wm gl (4
e 5 dld ey olS S A ol

IS el Ol 5 Sy I glie o las Sl 5T

dﬁl.:g .LJJS 6\.&‘_}:‘&)53 .65}}\) ol.:g alises fB)‘

10) Braga, P.C., Culici, M., Alferi, M. and M,
Sasso. 2008. Thymol inhibits Candida albicans
biofilm formation and mature biofilm.
International Journal of Antimicrobial Agents,

31: 472-477.

11) Cortes, H., Arriaga, F., Gonzélez, M.,
Mandujano, P., Cruz, G. and S, Gracian. 2011.
The effects of calcium on postharvest water
status and vase life of Rosa hybrida cv. Grand
Gala. International Journal of Agriculture and
Biology, 13(2): 233-238.

12) Danaee, E. and V, Abdossi. 2016.
Evaluation of the effect of plant growth
substances on longevity of gerbera cut flowers


https://www.sid.ir/fa/journal/JournalList.aspx?ID=4217
https://www.sid.ir/fa/journal/JournalListPaper.aspx?ID=63144
https://jhs.um.ac.ir/?_action=article&au=71937&_au=%D8%A8%D9%87%D8%B2%D8%A7%D8%AF++%DA%A9%D8%A7%D9%88%DB%8C%D8%A7%D9%86%DB%8C
https://jhs.um.ac.ir/?_action=article&au=173572&_au=%D8%B3%D8%A7%D8%B1%D8%A7++%D8%AD%D8%A7%D8%AA%D9%85%DB%8C+%D9%86%DA%98%D8%A7%D8%AF
https://jhs.um.ac.ir/article_40710_1a8315b915e2ea153a7707c736572cbf.pdf
https://jhs.um.ac.ir/article_40710_1a8315b915e2ea153a7707c736572cbf.pdf
https://jhs.um.ac.ir/article_40710_1a8315b915e2ea153a7707c736572cbf.pdf
https://jhs.um.ac.ir/article_40710_1a8315b915e2ea153a7707c736572cbf.pdf
https://jhs.um.ac.ir/article_40710_1a8315b915e2ea153a7707c736572cbf.pdf
https://jhs.um.ac.ir/article_40710_1a8315b915e2ea153a7707c736572cbf.pdf
https://jhs.um.ac.ir/article_40710_1a8315b915e2ea153a7707c736572cbf.pdf
https://civilica.com/l/6743/
https://civilica.com/l/6743/
https://civilica.com/l/6743/
https://ganj-old.irandoc.ac.ir/articles/963138
https://ganj-old.irandoc.ac.ir/articles/963138
https://ganj-old.irandoc.ac.ir/articles/963138
https://ganj-old.irandoc.ac.ir/articles/963138
https://ganj-old.irandoc.ac.ir/articles/963138
https://www.actahort.org/books/934/934_55.htm
https://www.actahort.org/books/934/934_55.htm
https://www.actahort.org/books/934/934_55.htm

Y 6)}}\3 °J‘..J'.' aLs 6[.&J§CM\)J;)\MNJJ JF}Q\))}}S«MJ{%J a)l.a.f;w‘];u

physiological traits of Calendula officinalis L.
under drought stress. Journal of ornamental
plants, 11(1): 13-30.

22) Soroori, S., Danaee, E., Hemmati, Kh. and
AR, Ladan Moghadam. 2021b. The metabolic
response and enzymatic activity of Calendula
officinalis L. to foliar application of
spermidine, citric acid and proline under
drought stress and in a post-harvest condition.
Journal of Agriculture Scince and Technology,
23 (6): 1339-1353.



