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4. Superoxide dismutase (SOD)
5. Catalase (CAT)
6. Peroxidase (POX)
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1. Blueing
2. Botrytis cinerea
3. Vapor Pressure Deficit (VPD)
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Figure 1- Light intensity setting by using LUX meter.
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Figure 2- The effect of light intensity on the postharvest longevity. Means are not significantly different
according to LSD test (5%b).
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Figure 3- The effect of time on the anthocyanin content in petals. Means with the same letters are not
significantly different according to LSD test (1%6).

g5,
ols e ) e 53 SIS WS 55558 sade Ol
o $alle 53 S & A58 Slde p SVL Ll
DY slie L s an a3 3l s 5, Y 55 @
Sl 5 055 p 8 p e S ke TIEY 5 TIPA XD
S5 Sols s S 57 T glagy, S S

(F S8 ) sl

42 o
o 5 JS aupa D 58 a5 Olge S o510 3
O Sl sdalle (g5ls e Q}L&j@b@a Ay e
L U8 s ol 3 e IS 08 S e S 85
S Se e an OF 5l e 0 s 5 esls el
ol @l st e o3 b blS e OLL slacadle
Al ol e 5 ol (gls e oS sls DL oialesl
DlEs 3 (6ol3 e i 5 CBl S (S s Olpee

i edalice HJ«.M:

A

P s L i it 1


http://dx.doi.org/10.29252/flowerjournal.4.2.74
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.2.6.2
http://flowerjournal.ir/article-1-163-fa.html

[ Downloaded from flowerjournal.ir on 2026-06-10 ]

[ DOR: 20.1001.1.26765993.1398.4.2.6.2 ]

[ DOI: 10.29252/flowerjournal .4.2.74 ]

VE-AS (Y (IFAA) 25 0blS 5 IS

g5l
~ o o
| |

Carotenoid (Mg/g FW)

o B N W
1

a
ab

| | l
0 3 6 9

Time (Day) 3, sl

PR Py PRCIP Py Al ch.aJa LSD o}aﬂ)@)‘ Ol Dy~ sl,ls s u:gal._.ﬂ A5 g5 9,8 Hlude p Ol S -F IS

Figure 4- The effect of time on the carotenoid content. Means with the same letters are not significantly
different according to LSD test (1%0).

ol Vs 5l Sl aals i, VUK cles 5
s Rl S s pal o)Ll Sl 4 Ol e e
SloaisS olis bl s catls s Gl o se o5
Sl SG ol a4 SVBLS 5 eds 0S| Jlad
odd B ,me i gla 455 pl b ablis (5 Sla S

ol

SIBL 5T e
A Ol slass 5 0L) SSan 53 (5ol e i
55X sl e A sdalie 1) Jlazs sl 53 VG
ot 2 Jns,See 10 Slas 5 VUL Ol o VLA
8L sl aw a3 (0 JS3) ad sdaline 43U
3 28 s Jsb s |y ials W, SYBIS Slaie Ol

S Gl L as sl ol @Lﬂ (5 U ) sl Ol 5 g

=N
o o

70
o
2 60
S
3L
J2£40
He
|_
<
(@]

o

15

25 50
Light intensity (umol m2s1) 5 us

Sols g gl ) c‘a.»J; LSD dyﬂ,k;ﬂ LSS Gy lyls s u._.(:L_w SYBE CIld Ulgm p 58 OAd 5 Ol Sen p -0 S

Figure 5- Interaction of time and light intensity on catalase activity. Means with the same letters are not
significantly different according to LSD test (1%6).
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Figure 6- Interaction of time and light intensity on catalase activity. Means with the same letters are not
significantly different according to LSD test (1%6).
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Figure 7- Interaction of time and light intensity on peroxidase activity. Means with the same letters are not
significantly different according to LSD test (1%6).
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Figure 8- Interaction of time and light intensity on peroxidase activity. Means with the same letters are not
significantly different according to LSD test (1%6).

San g 5 (Sl gme SVl s (6 8 el s

SLaiss o3 A edalie 7Y Jlal s 53 Sl 5 0L
sl e (ol gme BVl s 5l 59,4 5T
O Sl 53 s Olpe o VL P 55 03 0 e
Die (4 JS8) At s 56y e e e S
B e 2 eSO 5 Y0 N0l a5 s

)‘?Q‘ﬂﬁwjvh));’;_&‘)j)|w%)})).)cA.:JL“LJJ

bl lnlS as r ege ISt 5T slagy i
Sl My 53 s sy OSUAS Gl am s
‘@\omr@l@,gﬁ&ful>ﬁ)lm41;-).‘:):)}3
5 3AeST o la 5Tl e Gl oS a4
500 Sl 3 o5 Lol e 03y a2 5 VLS
B S s e U e e 2 Jses S V0

bl a5l as Sl sdls s o 5l e a6 s

RIS
7
2
. .
3 2 u
2 g9~ 4
» 8 3
~ g E 3
o 2 m6
g
= 1 m9
& 0
15 50
Light intensity (umol m?2 s1) |, ous

L1 s me g LY e 53 LSD Oga3l i 51 0Ly Sy sl sla 5Kl g Ol p 58 DaE 5 Dby pSen -4 S0
Figure 9- Interaction of time and light intensity on proline content. Means with the same letters are not
significantly different according to LSD test (1%0).
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Figure 10- Interaction of time and light intensity on proline content. Means with the same letters are not
significantly different according to LSD test (1%6).
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Figure 11- The effect of light intensity treatment on relative fresh weight. Means with the same letters are not
significantly different according to LSD test (1%6).
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Figure 12- The effect of time on relative fresh weight. Means with the same letters are not significantly
different according to LSD test (1%0).

s 2 Sl 50 7 5T Sleas 03 s Sl m e e
e sl S s ootk bt ar S LS sdalts
5 VUL Sl st 5T slag sl el o LnlS
o550 V0 L5 Sl 53 g 5 055 sl 5 luenS]
05 SIS WIS e s DS el a3 e e
Red Alert’ o3, Sy 5, IS MK Gl mulis
sk
) el

wlealy gl S ame e S5 BT Ol

D o ngbiwl.;.w Laesls (5815 5o

S5 e
)S@)jjgugﬂ:&uducb_dégl:;)u@t&
S 3o S es ol me LAl sl s 4y
d(}gﬁd;lé)}aﬁduchﬂiﬁlw.w\x
| TR P I N U VPR WSIC | P PSS S
S 53 5 4 STy 5 SV sla 3T s
Al sdalie a3l G,’Juﬁd,ﬁ,&w PRI Y
Olgen o AVG 5 Sl Sl Oles o30S L oy 0 e
elalie il o e e Jpes S 00 555 ot 3 O

2 J305, 50 V0 Hled 3 o 5 05 e o iy A

GL’.«

Arnon, A.N. (1967). Method of extraction of chlorophyll in the plants. Agronomy Journal, 3, 112-121.

Bates, L., Waldren, R., Teare, I. (1973). Rapid determination of free proline for water-stress studies. Plant and Soil,

39, 205-207.

Bradford, M.M. (1976). A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing

the principle of protein-dye binding. Analytical Biochemistry, 72, 248-254.

Bredmose, N., Nielsen, J. (2004). Effects of thermoperiodicity and plant population density on stem and flower

AY

o g L


http://dx.doi.org/10.29252/flowerjournal.4.2.74
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.2.6.2
http://flowerjournal.ir/article-1-163-fa.html

[ Downloaded from flowerjournal.ir on 2026-06-10 ]

[ DOR: 20.1001.1.26765993.1398.4.2.6.2 ]

[ DOI: 10.29252/flowerjourna .4.2.74 ]

VE-AS (Y (IFAA) 25 0blS 5 IS

elongation, leaf development, and specific fresh weight in single stemmed Rose (Rosa hybrida L.) Plants.
Scientia Horticulturae, 100(1-4), 169-82.

Chakmak, 1., Horst, W.J. (1991). Effect of aluminium on lipid peroxidation, superoxide dismutase, catalase, and
peroxidase activities in root tips of soybean (Glycine max). Physiologia Plantarum, 83, 463-468.

Daneshi Nergi M.A., Ahmadi, N. (2014). Effect of 1-MCP and ethylene on postharvest quality and expression of
senescence-associated genes in cut rose cv. Sparkle. Scientia Horticulturae, 166, 78-83.

Fanourakis, D., Pieruschka, R., Savvides, A., Macnish, J.A., Sarlikioti, V., Woltering, J.E. (2013). Sources of vase life
variation in cut roses: A review. Postharvest Biology and Technology, 78,1-15.

Grene, R. (2002). Oxidative stress and acclimation mechanisms in plants. The Arabidopsis Book/American Society of
Plant Biologists.

He, Sh., C.E., Joyce, Irving, D., Faragher, J. (2006). Stem end blockage in cut Grevillea ‘Crimson Yul-Lo’
inflorescences. Postharvest Biology and Technology, 41(1),78-84.

Hongbo, S., Zongsuo, L., Mingan, S., Shimeng, S., Zanmin, H. (2005). Investigation on dynamic changes of
photosynthetic characteristics of 10 wheat (Triticum aestivum L.) genotypes during two vegetative-growth stages
at water deficits. Colloids and surfaces. Biointerface, 43, 221-227.

In, B.Ch., Lim, J.H. (2017). Potential vase life of cut Roses: seasonal variation and relationships with growth
conditions, phenotypes, and gene expressions. Postharvest Biology and Technology, 135,93-103.

Kuiper, D., van Reenen, H., and Ribot, S. (1996). Characterisation of flower bud opening in roses; A comparison of
Madelon and Sonia roses. Postharvest Biology and Technology, 9(1),75-86.

Kumar, N., Pal, M., Singh, A., Raj Kumar, S., Girish Chand, S. (2010). Exogenous proline alleviates oxidative stress
and increase vase life in rose (Rosa hybrida L. ‘Grand Gala’). Scientia Horticulturae, 127(1), 79-85.

Lynch, D., Sridhara, S., Thompson, J. (1985). Lipoxygenase-generated hydroperoxides account for the
nonphysiological features of ethylene formation from 1-aminocyclopropane-1-carboxylic acid by microsomal
membranes of carnations. Planta, 164, 121-125.

Mori, T., Sakurai, M., Shigeta, J., Yoshida, K., Kondo, T. (1993). Formation of anthocyanins from cells cultured from
different parts of strawberry plants. Food Science, 58, 788-792.

Rasouli, O., Ahmadi, N., Behmanesh, M. and Daneshi Nergi, M.A. (2015). Effects of BA and TDZ on postharvest
quality and expression of laccase and aquaporin genes in cut Rose ‘Sparkle. South African Journal of Botany,
99, 75-79.

Sahebjamei, H., Abdolmaleki, P. and Ghanati, F. (2007). Effects of magnetic field on the antioxidant enzyme activities
of suspension-cultured tobacco cells. Bioelectromagnetics, 28, 42-47.

Teixeira da Silva, J.A. (2003). The cut flower: Postharvest Considerations. Biological Science, 3(4), 406-42.

Urban, L., Six, S., Barthelemy, L., Bearez, Ph. (2002). Effect of elevated co, on leaf water relations , Water balance

and senescence of cut roses. Journal of Plant Physiology, 723, 717-23.

AD

P s L i it 1


http://dx.doi.org/10.29252/flowerjournal.4.2.74
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.2.6.2
http://flowerjournal.ir/article-1-163-fa.html

[ Downloaded from flowerjournal.ir on 2026-06-10 ]

[ DOR: 20.1001.1.26765993.1398.4.2.6.2 ]

[ DOI: 10.29252/flowerjournal .4.2.74 ]

VE-AS (Y (IFAA) 25 0blS 5 IS

Zhang, J., Kirkham, M. (1996). Enzymatic responses of the ascorbate-glutathione cycle to drought in sorghum and
sunflower plants. Plant Science, 113, 139-147.
Zieslin, N., Mor, Y. (1990). Light on roses. A review. Scientia Horticulturae, 43(1-2), 1-14.

AF

P L i i T o


http://dx.doi.org/10.29252/flowerjournal.4.2.74
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.2.6.2
http://flowerjournal.ir/article-1-163-fa.html

[ Downloaded from flowerjournal.ir on 2026-06-10 ]

[ DOR: 20.1001.1.26765993.1398.4.2.6.2 ]

[ DOI: 10.29252/flowerjourna .4.2.74 ]

Flower end Orsaccsersd Flaces

Flower and Ornamental Plants (2020), 4 (2): 74-86
Article type: Research article
DOI: 10.29252/flowerjournal .4.2.74

Improving the postharvest quality characteristics of cut rose
(Rosaxhybrida L.) ‘Red Alert’ in response to light intensity

Mohammad Fazli, Nima Ahmadi*, Alireza Babaei

Department of Horticultural Science, Faculty of Agriculture, Tarbiat Modarres University, Tehran, Iran

Ed ahmadin@modares.ac.ir
Received: 2020/04/15, Revised:2020/06/16 , Accepted: 2020/06/20

Abstract

Cut roses are one of the most important flowers in the ornamental plant industry that are widely cultivated
all over the world. Longevity and postharvest quality is the most important characteristic in evaluating the
quality of cut flowers which is influenced by various pre and post-harvest factors. Light, as one of the
environmental cues in the postharvest condition of cut flowers, can play an important role in its qualitative
characteristics. To the best of our knowledge, no detailed study has been reported so far in this case. This
study aimed to investigate the intensity of light required for preserving the quality of cut flowers during the
postharvest handling. This experiment was carried out as factorial in a completely randomized design with
three replications in a postharvest room. The area was divided into three sections by optical shutters and the
light intensity levels were applied in each section. Treatments were designed at three levels of light intensity
of 15, 25 and 50 pmol m2 st emitting by LED lighting bulbs. The studied traits were vase life, activity of
catalase and peroxidase enzymes, proline, relative fresh weight, anthocyanin, carotenoid and chlorophyll
content. Results showed that the highest activity of catalase and peroxidase enzymes were at light intensity
of 15 and 50 umol m2 s, respectively, and their activity decreased significantly during the vase life. The
proline content increased with time and the highest level was observed in all three treatments on day 9 after
harvest. The highest relative fresh weight was observed at light intensity of 15 umol m2stand in the vase
life on the third day after harvest. The lowest relative fresh weight was also in the light intensity of 25 pmol
m2s? In spite of these observations, however, there was no significant difference between the vase life,
carotenoids, chlorophyll and anthocyanins of cut flowers at light intensities of 15, 25, and 50 pmol m=2 s,
According to the results of this study, in order to improve the qualitative and quantitative characteristics of
cut flowers during the post-harvest period, the light intensity of 15 pumol m2 s is recommended for flower
shops industry.
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