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ABSTRACT 
Environmental compatibility assessment is the most important needs of Rosa damascena genotypes as one of the most 
important aromatic and medicinal species in the country. The present project was conducted with the aim of evaluating the 
flower and essential oil yield of five superior genotypes for five years (2011-2015) under two climatic conditions of cold 
semi-arid (Saqez) and semi-humid (Marivan) in Kurdistan as split plot with three replications. The results showed 
significant difference for flower and essential oil yield between locations (L), years (Y) and genotypes (G), and their 
interactions. The total mean of essential oil ratio was 0.02 % and flower and essential oil yield were 757.2 kg/ha and 188.9 
g/ha. The flower and essential oil yield of Saqez was more than Marivan, but essential oil ratio was more in Marivan, then it 
seems that flower yield to be higher in the cooler areas but essential oil ratio to be higher in warmer areas. In general, the 
genotypes of KR2, IS8 and IS4 are recommended for planting in Kurdistan and similar regions. Regarding to the fluctuation 
and high flower yield, KR2 genotype is recommended for the purpose of flower production, but Isfahan group of genotypes, 
such as IS8 and IS4 for essential oil purpose. With consideration of the combined yields of flowers and essential oils, the 
genotypes of IS8, IS4 and KR2 are recommented for cold and semi-arid areas such as Saqez, and the genotypes of IS4 and 
KR2 for the semi-humid regions similar to Marivan. 

 
Keywords: Adaptation, cold and semi-arid area, Rosa damascena, semi-humid area. 
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Table 1. Some ecological characteristics of the studied areas of research in Kurdestan province. 

Research 

site 

Climatic factors* 

Annual temperature of the research site 
Relative 

humidity (%) 

Annual rainfall 

(mm) 

Annual 

evaporation 

(mm) 

Annual 

sunshine  

hours 

Annuall 

freezing 

days 

Climate 

(Domartan)* Tmax. (ºC) Tmin. (ºC) Topt. (ºC) 

Saqez 17.8 1.9 10.3 46 497.4 1241 2823 114 Semi-arid- Cold 

Marivan 21.6 6.9 13.7 58 788.4 1352 2725 85 Humid 

Research 

site 

Geographic factors Soile test results 

Position in the 

province 
Longitude (E) Latitude (N) Altitude (m) 

Field slope 

(%) 
pH 

EC 

(dS m-1) 
TNV (%) 

Organic 

carbon(%) 
Soil texture 

Saqez West North 46 º 19′ 36 º 12′ 1440 8% West 7.5 0.92 16.75 3.02 Loam 

Marivan West 46 º 24′ 35 º 26′ 1220 5% East 7.2 0.42 6.75 1.02 Loam-sandy 

* Hanafi & Hatami, 2014 
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Table 2. Descriptive statistics of studied traits of the Rosa damascena genotypes (based on the total mean). 

Traits 
statistics 

Flower fresh 
wegeit (g) 

Flower 
number per 

plant 

Flower yield 
Essential oil 

ratio (%) 

Essential oil 

per plant (g) ha (kg) per plant (g) ha (g) 

Mean 2.18 290.48 681.54 757.19 0.02 0.17 188.87 
Coefficient of variation (CV) 23.66 68.27 88.07 88.09 38.27 79.48 79.48 
Minimum 0.93 7.00 10.19 11.32 0.00 0.004 4.44 
Maximum 4.97 917.02 3979.25 4420.95 0.03 0.74 822.14 
Range 4.03 910.02 3969.06 4409.63 0.03 0.74 817.70 

  
 R��F3 . {$��4 34�$��� ?$ZX&(%�  �
�.�6'&#45 R�" �c�!a  K(- (- 127�	+�.  

Table 3. Results of variance analysis effect of location, genotype  and year on some traits of Rosa damascene. 

Source of variation df 
Mean of squares 

Flower fresh  
weight  

Flower number per 
plant 

Flower yield per 
plant  

Essential 
 oil ratio1 

Essential oil 
per plant  

Location (L) 1 0.00028 ns 330474** 2687829* 0.051242** 0.026027 ns 
Error a (R/L) (Ea) 4 0.33153 27161 356565 0.000927 0.009346 
Genotype (G) 4 0.06553 ns 20577** 164025* 0.037560** 0.035579** 
Location × genotype (LG) 4 0.05786 ns 17830* 64902 ns 0.002691 ns 0.003192 ns 
Error b (G×R/L) (Eb) 16 0.07989 3685 41256 0.0033414 0.006880 
Year (Y) 1 1.5041** 487352** 7596656** 0.013676** 0.352968** 
Location × year (LY) 1 2.9008** 179896** 2967636** 0.000806 ns 0.092886** 
Genotype × year (GY) 4 0.0009 ns 8926 ns 60954 ns 0.003725* 0.011109** 
LGY 4 0.0021 ns 5412 ns 38265 ns 0.000872 ns 0.001755 ns 
Error c (Ec) 20 0.05772 4816 46408 0.0008518 0.003664 
Total 59 - - - - - 

* �**  �ns: ?- r'&(&c��!&  *A�R�	�v� t,"����� 5 � 1 �a��  � c��!& �#V4 *A����.  

1.  ��  /a� ���0�1000 .C"� B�
 o(e  
*, **, ns: Significantly difference at 5 and 1% of probability level, and non-significantly difference, respectively. 
1:The primary data are multiplied by 1000.  



784   :������ �  !"#$%�&'( )#*& +�',  (- �(./	0 12 � 34�"� &#45'6 7�8 (&(- 12 7�	+�  ... 

 
 

 R��F4 @'J4�'� ?�$�:� .
�.� (%��   K(- (- R�" � 
�.� 1-�:�� (%� � R�"7�	+� 12 c�!a.  
Table 4. Mean comparison effect of location, year and interaction effect of location and year on some traits of Rosa 

damascene.  

Location Year 
Flower fresh 

weight 

Flower number  

per plant 

Flower yield Essential oil 

ratio 

Essential oil 

per plant (g) ha (kg) per plant (g) ha (g) 

* 2014 2.15 b 246.91 b 529.98 b 588.81 b 0.018 b 0.094 b 104.43 b 
* 2015 2.48 a 487.44 a 1252.31 a 1391.32 a 0.021 a 0.250 a 277.75 a 

Saqez * 2.16 a 353.55 a 847.38 a 941.44 a 0.016 b 0.193 a 214.42 a 
Marivan * 2.19 a 224.97 b 509.27 b 565.80 b 0.022 a 0.150 a 166.65 a 
Saqez 2014 1.93 c 266.73 c 519.94 c 577.65 c 0.014 b 0.076 c 84.44 c 
Marivan 2014 2.38 b 226.91 c 539.63 c 599.53 c 0.018 b 0.112 c 124.43 c 
Saqez 2015 2.69 a 614.87 a 1680.35 a 1866.87 a 0.021 a 0.309 a 343.30 a 
Marivan 2015 2.26 b 355.08 b 807.69 b 897.34 b 0.023 a 0.187 b 207.76 b 

@'J4�'� 
#�"(8�� * *A� c��!& �s(�;� h(v Q$ 1j��v �- 7�8���7 R�	�v� t,"��5 �a��  .�4���4  
* In each column, means with similar letters are not significantly different at 5% probability level. 
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Figure 1. Percentage of essential oil, flower and essencial oil yield of Rosa damascena in different environments 

(location - year). 
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Figure 2. Mean percentage of essential oil, flower and essencial oil yield in the studied genotypes of Rosa damascena.  
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Table 4. Mean comparison effect of genotype on some traits of Rosa damascena genotypes.  

Genotypes 
Flower fresh 

weight 

Flower number per 

plant 

Flower yield Essential oil 

Ratio 

Essential oil 

per plant (g) ha (kg) per plant (g) ha (g) 

YZ2 2.16 a 252.03 b 591.95 b 657.66 b 0.011 c 0.089 b 98.88 
IS3 2.16 a 286.36 ab 682.31 ab 758.05 ab 0.019 b 0.163 ab 181.09 
IS4 2.29 a 283.28 b 699.10 ab 776.70 ab 0.024 a 0.212 a 235.53 
IS8 2.14 a 289.89 ab 669.98 ab 744.35 ab 0.025 a 0.227 a 252.20 

KR2 2.12 a 341.01 a 764.45 a 849.30 a 0.016 b 0.163 ab 181.09 

 *@'J4�'� 
#�"(8�� *A� c��!& �s(�;� h(v Q$ 1j��v �- 7�8R�	�v� t,"�� 7��� 5 .�4���4 �a��  

* In each column, means with similar letters are not significantly different at 5% probability level. 
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