Investigation of Genotype Variation of Damask Rose in Iran Based on the
Rate of Essence and some Morphologic and Physiologic Traits

B. Kaviani!*, R. Mohammadipour?, D. Hashemabadi!, M.H. Ansari?, R. Onsinejad® and A.R.
Berimavandi?

!Department of Horticultural Science, Rasht Branch, Islamic Azad University, Rasht, Iran
2Department of Agronomy and Plant Breeding, Rasht Branch, Islamic Azad University, Rasht, Ir

*Corresponding author; E-mail: b.kaviani@yahoo.com, kaviani@iaurasht.a«

Introduction

Damask rose (Rosa damascena Mill.) is used as a multi-purpose le, medicinal, aromatic and
ornamental). The flower essential oil of this plant has many applications in dustries. There is a wide variety
of morphological, phonological, flower shapegyield and vyield ssential oils among genotypes and different
populations of Damask rose in various ecologic luation of genetic diversity among Damask
rose of Iran is important in order for breeding purpo notype, essential oil and genetic diversity
were also carried out among different cultivars of rose fl par‘f the world. Significant diversity has

been reported among the populations and genotype iff nw: logical conditions for many traits.
Identifying superior species, ¢ nt for erci@kcultivation and more essential oil
production. It is difficult to un i i ses becalse natural hybridization and spontaneous

mutations with high abundan}oc in thi . gical differences can be due to the geographical
coordinates, natural hybridigation and ions. it isimportant to identify the genetic diversity among the

Iranian rose flowers to im‘ve the g th appropriate garden features. The purpose of this
study was to investi etig\variety of Damask rose in Guilan, llam, Golestan, Tehran and Kashan
in order to introduce sWperior geno on essence content and some other morphological and physiological
traits.

Materials and

Five genoty
as plant materials. als were collected from mentioned-above regions as root-sucker and transferred to the
farm of Research Institute,of Forests and Rangelands of the country. The design used was a completely randomized
block design, which was performed in 3 replications and was considered for each 5-suckers’ repetition (total: 75
suckers). In each replicationythree specimens of each genotype were planted in pits with diameter and depth of 50-60
cm. The distance between ns per rows was 2.5 meters and row spacing from each other was 2 meters. During the
experimental period, the es were irrigated using drip (trickle) irrigation method. The sampling was performed to
measure morphological and physiological parameters after the blooms were opened in early May. Evaluated
parameters were plant height, leaf length, leaf width, leaf area, petal number, stamen number, carpel number, fresh
weight of petals, petal anthocyanin levels, petals essential oil levels, chlorophyll content and leaf carotenoids. Data
were analyzed by ANOVA and, if significant, Tukey analysis was used. SPSS software was used for statistical
analysis.

Results and Discussion
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The results showed that the highest amount of essential oil (0.042 and 0.038%) was extracted from the petals of llam
and Kashan genotypes, respectively. The highest petal weight (2.70 and 2.30 g) was related to the petals of llam and
Kashan genotypes, respectively. The highest petal length and width were obtained in these two genotypes. The largest
number of petals (71.80 per each plant) was related to Guilan samples. The highest amount of chlorophyll a was
related to Ilam genotype and the highest amount of chlorophyll b, carotenoids and anthocyanin was related to Kashan
genotype. Stamen number, carpel number, leaf area, leaf length and plant height were also measured. In the present
study, rose flower genotypes collected from different parts of Iran showed significant diversity in relation to
morphological and physiological properties, especially essence. The results of the present study showed that there was
a significant correlation between the amount of essence in the petals and the weight and dimensions of the petals, so
that the llam and Kashan genotypes with more essence in their petals had higher weight and dimensions. Similar
findings related to the correlation between flower yield and its components in roses flowe¥hwere presented in some
studies. The number of flowers per branch, the fresh weight of each flower and the number of flowers per branch can
be a suitable choice for improving flower yield in rose flower genotypes. Some studies have shown<that the weight of
the flower has a very strong, positive and significant correlation with the flower yield. The fi of the present
study confirm the results obtained in these studies. Despite the geographical distance betweer_some otypes, the
high similarity coefficient between them may indicate the common origin‘continuous and p | genotypes.
On the other hand, the low similarity coefficient between genotypes proposes relatively low gee@raphical connection
: tnt of essence in the
petals and the weight and dimensions of the petals in the llam and Kashan gent . Golestan and Guilan
genotypes. Finding the high correlation between the more important traitShis i breeding programs and
the selection of superior genotypes. Some reports have been presented b flower genotypes based on
morphological properties. Generative traits, including flower characte : ore suitable for genetic and
researchers in Iran and elsewhere in the world
showed that flower yield per plant is associat i its, including flower number, dimensions and
weight of flowers, and the number of branches m& . i lysis of rose flower genotypes showed that
some genotypes collected from different areas are d some are separate. This subject shows
effective role of ecological conditions in changing and nt species and varieties. The results
ly influenced by environmental and
% il efficiency and yield in different
i nt genotypes of this flower indicates the
presence of germplasm and the pro its and the ability to select the best genotypes using
morphological markers to

ha ield i . @Verall; Ilam and Kashan genotypes are suggested as
superior genotypes for brp&w :
A N\
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Table 1. Analysis of variance of the effect of different Damask rose genotypes on measured traits.

©la e n0be
MS
. . B W, owlw! O] _ ) Slaxs ey Jsb 039 Slass
O oS A AP ae.l8 J'.‘.SS)‘K J‘.‘.SS)‘K ‘5)"5«‘9“’ . = = 5)'35‘“‘“ el _ = _ = - = _
b ol SS9l A, ~PY9) b a Leaf g 5)-.\15 Jxl; Leaf h > J,{JS J,{JS 55”15 J,{JS
S.o.V df Carotenoid 1) chi.a  length Plant Petal Petal W surface Stamen  Petal  Petal Petal Petal
height essence  anthocyanin number  width length weight  number
&%) 4 6.19** 15.40** 21.80**  212.05** 962.10** 0.80** 0.31* 14.82** 1.75*%*  65.50** 2.08** 614.60**
Genotype
El::;r 10 0.052 1.33 0.806 1.55 20.8 0.00006 0.0079 16.05 1.003 0.089 0.604 0.022 1.001
() el g2 - 1.67 9.44 3.75 10.29 3.69 6.76 1.11 11.25 24.84 7.60 2.08
C.V. (%)
Y Js..\b'
genotypes on measured traits.
Py 35559, b Jady 5 odbogil g ol ol o S Slgjy ol
Genotype Carotenoid (ng/g) Chlorophyll b S5 Sy 4y pege S5 Petal Petal S5
(ng/g) Petal Leaf Pistil Stamen Petal I?Qr?]t)h weight (g) Petal
essence  anthocyanin  surfac  numbe number  width number
(%) (uM/g) e (mm) r (cm)
Ii:rﬂm 13.04b 9. 152.00a  0.042a 0.50c 68.70a 58.58b  95.40c 3.90a 3.80a 2.70a 42.65¢c
GOILLJ: 13.05b 11.55b 148.00a 0.024c 0.48c 55.40c 55.54b  110.70a  2.55ab 3.14ab 1.30b 40.60c
olestan
GOB_}:"'S 12.34c 11.90b 9.80c 120.00b 0.031b 0.78b 42.70d  43.80c 52.60d 1.90b 2.30b 1.50b 71.80a
uilan
T:h):; 0 13.64ab 12.65b 14.20a 92.00d  0.034ab 1.03a 60.60b 93.50a  93.20c  2.40ab 3.10ab 1.95ab 34.60d
K‘;;:Zn 15.98a 15.69a 23.0 12.80b  105.00c  0.038a 1.21a 57.20c  4490c 100.10b  2.50ab 3.30a 2.30ab 50.54b

1 I xe glds ( So5 g0l 2o pd O Jleis! e )3 it e g gy 45 Sla . Sile g yp

Means with different letters on the same column are significantly different (p < 0.05) based on Tukey test.
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Table 3. Simple correlation between measured traits of Rosa damascena"ll.

Fas BooS A s Job gyl ol w.:t,.\i,:.:l ?Iaw s Job 3Y) fu’f
s4is =9 P 5, ay S SAF Sn e S5 S S
Chlorophyll  Chlorop : i . Petal Leaf  Pistil . : Petal
Carote b hyll a Leaf  Scion Petal anthocvan  sur numbe Petal Petal numbe
noid length  height  essence in Y e‘ r width  length  weight r

5995 1 000

Carotenoid

D Judg is

Chlorophyll -0.273  1.000
b

3o 703% 751% 1.000
Chlorophylla =

S dob 0.484* 0.755** 0.895**  1.000
Leaf length =

G W)l asox 0216
Scion height =«

Sl ol g 210% 0,083
Petal essence =

S 5 0.803* 0.755**
Petal *

anthocyanin

Sreke 5078 0184

0.142 -0.148 1.000
Leaf surface

‘b" s -0.076  0.970** 0.037 0.590** 0.283 1.000
Pistil number

2 2 dlaxs

Stamen  -0.028  0.009 0.353* 594** 0.217 -0.410*  0.229 -0.922** -0.112 1.000

number

okt 0.669* -0.156 0.135 -0.278  0.594** 0.622** 0.206 0.507** -0.252 -0.576**  1.000

Petal width =
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0.429* 0.719** 0.145 -0.297 0.350* -0.915** 0.079 0.968** 0.646* 1.000
Petal length ‘ *
bl ‘?59 0.115 -0.048 -0.203 0.556* 0.099 -0.142 -0.282 0.886** -0.003 -0.723* 0.546**  0.828* 1.000
Petal weight * *
S IS Sl -0.215 0.417* 0.353* -0.016  0.457** -0.096 0.245 0.750** 0.372* -0.4
Petal number

** 0.528* 0.839** 1.000
\ *

et g ofo N Jlain] o (5l dxe sy 4 F g FF
**: Significant at the 0.01 probability level
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Figure 1- Grouping of Rosa damascena Mill.'genotypes in cluster analysis using essence and some morphological and physiological traits based on the Ward method
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