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Introduction
Cut carnation flowers have high economic importance in the floriculture industry.
The postharvest life of cut ornamentals, including carnation, is important in determining
their quality and consumer preference. High production of ethylene is one of the most
important factors that reduce the postharvest life of this flower. High ethylene
production causes the aging of some cut flowers. In order to increase the vase life of cut
flowers, many researches have been done and various preservative solutions have been
introduced, and in some of these solutions, disinfectants have also been used. One of the
effective compounds in stopping or reducing ethylene production are alcohols. Ethanol
stops ethylene synthesis in cut carnation. Cut carnation is climacteric flower and
sensitive to high levels of ethylene. Therefore, the aim of this research was to
investigate and compare the effect of different amounts of propanol, butanol and
pentanol on the vase life and quality improvement of cut carnation flowers cultivar
‘Nelson'.
Materials and Methods
In the present study, propanol, butanol and pentanol were used at the concentrations
of 2, 4 and 6% for 24-hour pulse, in order to reduce ethylene production and increase
the vase life of cut carnation cultivar 'Nelson' flowers. In February 2020, cut carnation
flowers that were harvested at the commercial stage were prepared from a greenhouse in
Mahalat city and were immediately transferred to the Postharvest Laboratory, Faculty of
Agriculture, Islamic Azad University, Rasht Branch for treatment and evaluation of
traits. This experiment was conducted as a completely randomized design in 30 plots.
For each treatment, 3 replications and 5 samples for each replication and a total of 150
flower branches were considered. Some traits such as vase life, water absorption, dry
matter, petal protein, leaf chlorophyll, ethylene production, fresh weight loss, flower
opening index, Brix degree, lipid peroxidation and activity of antioxidant enzymes,
peroxidase and superoxide dismutase were measured. To evaluate the vase life of cut
flowers, the main criterion is the turning of the petals inward and the apparent wilting of
the flowers. Data analysis was done using SAS statistical software and mean
comparison based on Duncan's multiple range test.
Results and Discussion
The results of variance analysis of the data showed that the effect of different
amounts of propanol, butanol and pentanol application was significant at 5% and 1%
probability level on vase life and most of the traits measured in cut carnation flowers.
This research revealed that propanol had a more effective role in reducing ethylene
production and increasing the vase life than butanol and pentanol. The results showed
that the longest vase life (14.11 days) was observed in cut flowers treated with 2%
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propanol. This treatment also caused the highest amount of water absorption, percentage
of dry matter, petal protein and leaf chlorophyll, as well as the lowest amount of
ethylene production. The lowest vase life (8.91 days) was observed in control cut
flowers. The mean comparison of the different alcohol treatments showed that all
treatments of propanol and butanol alcohols in different concentrations increased the
absorption of solution by cut flowers compared to the control. Maintaining the water
balance in cut flowers is one of the important factors in the vase life of cut flowers. The
content of water uptake by cut flowers depends on the hydraulic conductivity of the
water channel in the stem and the water potential difference between cut flower tissues
and the preservative solution. The least plasma membrane damage was caused in cut
flowers treated with 2% propanol. This treatment also caused the hsgest SOD activity.
The short vase life of cut flowers is a global challenge, and efforts are being made to
increase their vase life by using appropriate compounds in the vase solution. One of
these compounds are alcohols, which have been used by some resea order to
increase the vase life of various cut flowers. Alcohols are usually toxi s in high
concentrations. Propanol and butanol in low concentratons inhibi synthesis of

ethylene and therefore increased the vase life of cut ca f s. These anti-
ethylene compounds prevent the senescence of the sually associated
with the browning of the petals. Alcohols in optimal s act as a signal and
increase the vase life of cut flowers and improve thei est quality by reducing
lipid peroxidation and inducing the activity ofsantioxidant enzymes. Similar findings
were reported in cut alstroemeria, S0mg, carnati ivars and chrysanthemum flowers.

Conclusion A\
The present study showed the positiv isinfectant and antimicrobial
compounds on increasing the vase life Waracters and antioxidants
activity. This researcly revealed that pro | had@more effective role in reducing
ethylene production and% i than butanol and pentanol. The results
showed that the life w. d in cut carnation cv. Nelson flowers

treated with 2% anol.
“F’QP

Keywords: Et@iene escence, postharvest life, Climacteric flower



O g’ 055 Ss oy pasls 8 kS 5 sl e p Iy 5 Il Il S
(Dianthus caryophyllus cv. Nelson)

pohocs ol o 5 (S 3 ¢ Sladdus o ol ‘*@\Jv.m s4ls
Ol ey ool 331 oKkl ety dmlg « GLEL 0 5

davoodhashemabadi@yahoo.com A\
LRV
Jolos 51 (o ol apee EAS B e gun i g sl oS e 5> (Ko ales | i) b S
a5 b bl oo olaa Jla sl 4 9 L5518 S el (sl 3L 5 Ay ~l3) | ey yoe
Loy £ g ¥ ¥ slackle jl ol jimgh 0 (ol jiwgn SialiNy cu P loeuS 5 pids
S5 bdS pee (a8l g ool A ials jelate 4 catele VY & Joln 9 Joibor (Josbg
cdale dw U,I);Lu .\ww;,lm)a Jald )‘ |9.& FURNY: T eolie! u;««l}’ o) Soue oy padli

5 Bgemmnd denSlpgu) o
o3l g sl g als

<5 5 (59, \\9/\\)%&{

|l slaml 5 (L3S uk’&»)’ ) el (Jolre ol
oo Ui Iy Sl Gimggy el b (5 S el (jlasmsly
5l Joiliy 5 ol 4 Cuns b5 yes
o3l suoy o] !‘m % o ol o saaliie Jgiligy doyd ¥ L oddjlags oy sl
sbds D9 Mo (nyieS (pimen «Sp Jde)lS 9 Sl gy «Suis
5 oniS Seacte LSy c ol ikeh b odalie Jald en pasls b S o 55, AAY)
b 5 € pguls” 08y Soen 01y a8l IS SllS jae I3l 2 1y (29)Ssers

LS8 U5 sl j) o yos o5 om0l 158 (slajl
Ao o
dls x> LS LCaryophyllaceae oy 51 Dianthus caryophyllus L. e b b S
ol od il G IS cppare o)) ladss g 3,5kl glgil 0hg 4 (St Canl Candiio sladbls |
Teixeira ) sy oxpasls b 5 ©)log g g 0 aljwn miw (S5 Egiie sl JSi 9 S, b oS el
S 3 Sl ped 03y 3 5y 5l e Mg ks 5l IS ol (da Silva, 2003; Naing et al., 2017
axel ol lyie 4 g iwn Lble dlo x> LS s Sen a5 3)ls w5 Yoo Lio Dianthus s
(Onozaki, 2018) w540 031> b ygy oy peslis 5 (SIS (]


mailto:davoodhashemabadi@yahoo.com

$9) ie syl i (Hashemabadi, 2011) wib o whes Hlaws Bl 4 5 1,513 (S

Lee et aI ) 3, JL_:J aly SIS 095 Sopep & cuwl il g 5l 86 o_\iﬁb[w s 5
S ol @5 4y Blabse Jsb o ol g > GRIE S L LSS gy «SSue (1997
(Kim et al., 2005; Amini et al., 2014) col olyon Ll 232y 5 (Sdpe 9 LS WIS phlbics,
2 S 5l bl 8 B sge > boj il g cwl om b by lags (B ol Jgies Ol
5 159y Ol ol olpan il i g S (Bge 9 ST LRI L Ysane Soue aile L5j15 s JS
G0 5 Sl uiSas (5 sleplsl (i) oS a8 b cege onpadld s S 55 Loy
(Gupta and Dubey, 2018) wle e 3940 | slagae ol @)los pol gl &5 3980 SIS
Lee et al., 1997; ) k)5 lojg olSls bogeo 9 b5 cuildy jl o 45> 55 il 1o sl los

5 LS (e Loy w0y Olgwes wle il Mg claoxsylssl Syl , 2016
Col 0sd o3lil Soue aler ) onpasls (b5 cutly g e U S g
dos | ol claodls 5, (Hashemabadi, 2011; Amini, 2018; et al., 2019)

(Khandan-Mirkohi and Arabi, 2018) wsla: %1 ,5 o3 Yokare Cpl 4 55 e
0151185 (slaglre g Cunl oad plosil (3L slagyingy «Soue o :
Seven ) wlas 3 1,8 eslatwl 390 oaiS \S 3199 L
By phe sbbeuS s 5l S (and Jogg ., 2005; Tanazad et al., 2016
—FN s 4 psb a4 pd e SSue 3 Bl ¥ ol it W JSI ol Ay ptalS L
i o bgio |, ACC S5 (izan 9 415 00 85 CO) MRS 5251~ g oS g
oialidl el Jobl sy ¥ B Jolbee (WU et al§ 1992‘Podd and van Staden, 1999)
ol e oyl .(Kar'@ﬂn and, Tehranifar, 1) ws aals 4 cuns Soe J5 belS pos
5 ool AM“ ‘ > isl58 T o ¥ ol g dopd ¥ Jgll Jele 48" widls
93l om e GRIP Gln Jple 5 JPUT Lo p ALY clackls
I (Wu et al., 1992; Petridou et al., 1999) ..l
chocki and Salachna, 2019) _u; wy» U 5 (Taha, 2020)
NOWRPEER {10 8 98 X) Sl Jsbno 13 00305005 osBlomsd ot sla S 305
(Farokhzad et al.§2005) cusls 5kl g 5 1) (S85,I550 51 oyt duoyd & bl g aiils salis
o pasls b 5 3 1) B W oy 5 o ¥ gl atelo VY gbayle oS ol lis (2018) Amini
3 ool ad S Gla 5 (SbdlS yos b dne Gl 4 mie g Wl Rl (Sl b 4 SSue
Bougainvillea ) icls 5 a5 sl Ll cel aop Vo g A F Slackle L Jgbl
o padls 5 (¢o, adlas > (Sharif Hossain et al., 2008) .s sals 4 s (Spectabilis
Ay okl Wy e xSedn gl L Jgle 5 Jebl & a5 jasuie “Senst’ o3 S
s 59, I 1 (Amini et al., 2014) sus ciby jl pw jos il cel o SauS Sgaeas
ob) €95 e Ll b SeolisS g polio) o] 0, e g Clale g 4 ok padld oS slxlS
A dex 3l K> olSy sp (Wu et al., 1992; Petridou et al., 2001) s,  Suw
SblS Jslore 4 od pedls o J§ Gl joe (A1 jslaie 4 j 5510 g lilgw (giS (uS'g e

Sl o il ol
3l Byt 33 4 Wlokds pmo _ailiska




@ 35 )k )l g See (S 0 I Casilae 53 (6550 (A Sllgwr 9SS 5)0=A 358 00 033
8L ez 5l )8 clachiam 5,5 555 o )8 0 b ls (Sl S5 edlatl 3)50 (5l pite S e
ok ya3lS 55 b5 Jolone )3 35290 oy See ln cuslie (238 aiie S st 4 Sl oo (pimen
Jahanifar et ) sss 0 (xS poe LialS aes o ol Gls Lials el sl 5,5 3ghue b a5 il
Gl Jsbre 3 Slilg (s S g yhenA ailen glboriS sisas 3, s L(@l., 2016
Ay e VO el e Sl 4 gy (0SS Jole lsie @) 8L b olyen
b gl o padld b JS CudS g pled (il gme yob 4 )L woyd 93 9 Sl (ngiS uSg) e
Slgw pdgiuS S gyhm—A yid 5 p)S Lo Yoo g Ver ol . (Arab et i, 2008) sls )38l
wzily Loyl g3 1) oS jes pyiin oy VUSE 5 VUAY L iy 4ty B 5,8l b olyen

2olae il duslio g wyp pils idgh il Bud (Souwe (g0 paBhi Sl it 4 a5 b
EC oJ.;):d&L» d‘&:ﬁ wb)) )I o™ WSLS u,w‘)ﬁ‘ 9 d)lf.)ul.o )

9 Y Jpbgr & (Jobgy &5 (5yob 4wl U‘L‘w IS g m wl 53 o sloog S 3lass og; “yguds” o3
A
A N

.t L 595 9 319
LS g

ode el gl JS VYRR Jlu olayae 5
Jloss ploclegly alolidl 5 505 4y Sloe s o slailsls
WL )8 Jite cuby daly oMl ol ol8isls (559l 048l
bl b 9
CCI i 0 lp S Il e Y Bolas oS b cyge a4 islejl o]
() JK5) 15 45,5 a5 3 JS 45L3 VD+ cggusnn 5 5 4513

A

)‘ cJJJy ol &uf:bﬁ d& al>

LLw':B‘.))g )] = o@‘da [P
A\


https://www.sid.ir/search/paper/%20ساکارز/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%20شب%20بو/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

b)) GO oo byl ps
Cannygls glacaaY g5 Lauwgs 45 g1 olids, Fhlu 1Y Lo VYl inlol e Ll

Cugby g oS o ax > Ve £ Y (U1 glod il g o VY e Oud A WL.\M
adiéﬁ;;% Qo Ve BFe o 55 s
Joikss I sl ol g WS (5Lwalel a5

on 5 54 o 3,5 AR 4o b b & sl o8y e (slaasls Ly
@ e Jiems soil 5 b Gy )l Bz p b JS 3 )5 Bl ol Sl pgw 05 U laS

Lol dlod g pols Widgs 43 03wl 350 (s skowi =Y Jgun
Table 1- Used treatments in the present research and their symbol
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Propanol 6% (15 mg.I)
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(day) (¥ oi9 Petal  Chlorophyll Dry Flower  Fresh Solution Decrease of
Ethylene (nl I protein a(mgg? matter opening weight  uptake (mlg? Brix°®
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Control
P1 (2%) 14112 1.154 4,322 8.472 20.162 1.244 9.09d 2.632 1.97¢
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B2 (4%)
B3 (6%)
T1(2%)
T2 (4%)
T3 (6%)

9.81° 1.34¢ 1.92¢ 4.87° 18.76P 1.63° 12.91° 1.33¢
9.07¢ 1.39¢ 1.91¢ 4.79¢ 14.244 1.64° 13.26° 1.30¢
8.09¢ 1.61° 1.81f 5.11° 13.87¢ 1.68° 13.49° 0.94¢
7.21° 1.782 1.699 3.34d 14.49¢ 1.842 15.722 0.26f
7.13¢ 1.732 1.609 3.46¢ 14.61¢ 1.832 16.172 0.24f

3.46¢
3.71¢
4,19°
4,140
4.612
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Means with different letters on the same column are significantly different (P<0.05) based on Duncan’s test. P:
Propanol, B: Butanol and T: Pentanol.
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**: Significant at the 0.01 probability level
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Table 4- Mean comparison of the effect of different concentrations of evaluated treatments (propanol, butanol

and pentanol) on the content of MDA and enzymes activity of SOD and POD cut carnation ‘Nelson’ flower
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B1 (2%) 2,012 40.16° 61.14°
Bs (6%) 0.97° 20.34¢ 62.31¢
Ts (6%) 0.39¢ 27.86¢ A | 71.012
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