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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 (Sagez) 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.
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Table 1. Some ecological characteristics of the studied areas of research in Kurdestan province.

Climatic factors*

Research Annual temperature of the research site . . Annual Annual  Annuall .
site Relative Annual rainfall evaporation  sunshine freezing Climate
0, 5 0, 0 1di 0, *
Tmax. (°C)  Tmin. (°C) Topt. (°C) humidity (%) (mm) (mm) hours days (Domartan)
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
Rescarch Position in the E— Field slope EC S rei)url;mic
. . . . o .
site province Longitude (E) Latitude (N) Altitude (m) %) pH (ds m) TNV (%) carbon(%) Soil texture
Saqez West North 46°19' 36°12' 1440 8% West 7.5 0.92 16.75 3.02 Loam
Marivan West 46 °24' 35°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).

Flower

Flower yield Essential oil

Traits Flower fresh b Essential oil

statistics wegeit (g) nun;l;:;tper perplant (g)  ha (kg) ratio (%) 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 0.004 444
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
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Table 3. Results of variance analysis effect of location, genotype and year on some traits of Rosa damascene.

Mean of squares

Source of variation df  Flower fresh  Flower number per ~ Flower yield per Essential Essential oil
weight plant plant oil ratio' per plant

Location (L) 1 0.00028 ™ 3304747 2687829" 0.0512427 0.026027"™
Error a (R/L) (Ea) 4 0.33153 27161 356565 0.000927 0.009346
Genotype (G) 4 0.06553™ 205777 164025 0.037560" 0.035579™
Location x genotype (LG) 4 0.05786"™ 17830 64902 ™ 0.002691™ 0.003192™
Error b (GXR/L) (Eb) 16 0.07989 3685 41256 0.0033414 0.006880
Year (Y) 1 1.50417 4873527 7596656 0.013676™ 0.352968"
Location x year (LY) 1 2.9008™ 179896™ 2967636 0.000806 ™ 0.092886™
Genotype x year (GY) 4 0.0009 ™ 8926™ 60954 ™ 0.003725* 0.011109™
LGY 4 0.0021™ 5412™ 38265™ 0.000872"™ 0.001755"™
Error ¢ (Ec) 20 0.05772 4816 46408 0.0008518 0.003664
Total 59 - - - - -

SIS s Dglas 390 g do 0 ) 9 O Jluol e jols gine Sglds oS a4y ms g s e
59 shal slael N

JOW PRV ST PR

*, ** ns: Significantly difference at 5 and 1% of probability level, and non-significantly difference, respectively.
1:The primary data are multiplied by 1000.
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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 Flower number Flower yield Essential oil Essential oil
weight per plant perplant (g)  ha (kg) ratio perplant (g)  ha(g)

* 2014 2.15b 24691 b 529.98 b 588.81b 0.018 b 0.094 b 104.43 b

* 2015 248 a 487.44 a 125231a 1391.32a 0.021 a 0250 a 27775 a
Sagez * 2.16a 353.55a 847.38 a 941.44 a 0.016 b 0.193 a 21442 a
Marivan * 2.19a 22497b 509.27b 565.80 b 0.022a 0.150 a 166.65 a
Sagez 2014 193¢ 266.73 ¢ 51994 ¢ 577.65 ¢ 0.014 b 0.076 ¢ 84.44 ¢
Marivan 2014 2.38b 22691 ¢ 539.63 ¢ 599.53 ¢ 0.018b 0.112¢ 12443 ¢
Sagez 2015 2.69a 614.87 a 1680.35a  1866.87 a 0.021 a 0309 a 34330 a
Marivan 2015 2.26b 355.08 b 807.69 b 897.34b 0.023 a 0.187b 207.76 b

Wl e )8 B Lozl sy (g ls pire glds oS e By S Blas b sla oKl g 20 5

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

Blam el ouds 5,155 WYY ol 0ldje) a0
Ol iS1am 5 (VYF e olesls o) 70 1o (s Cugh,
los bgie sl oalds pMlel (VYPY ologgo) 74
3 VAY aieS loo Lawgio VY/IVA ddlaie ain
g 0,8 cile ax 0 VoY dalaie aigy slod Lawgie
Sk FAVIF (. S0he b bl (Sw)b byt
5 sk yetedd Glsiye slse 9 T AT Jl 0wl o
obel bl azy 51 YL (LOA) o s Zugb,
Sga i el (al 5o plaind oy, Lawgie .l
adhio diin sloo lawgio .l oals oMl 59, AD
ddlio digy slod lawgie 5 £/ aiaS loo YV/F
OMPK, ) cuwl oals )55 ol 5 ol a0 VYV
O 5o Olesye (2018; Hanafi & Hatami, 2013
YAA) (So,b i s bl glaybiw o
5 yolisS ddlaio pl o oy 050 Job g (o beo
ogdle el sl bl audy ) i o1 5o Lo lawsie
31 e e e dey30 S bl 5 Gleisle ol
55U (Y-Y+) Omidi et al. oy olg e ac)i0 Sk
5 Sdnimd 5 Sgediee S SRy 2 Sied S5
Yousefi ef .aisges (0,15 1) gaeme 5 ol Sals
o,fles glul a0 o2 (2009b)  al
Rosa damascena ) gosse 5 it sl i’
sl Gl (So5elesT iz lalpi o Ml
iz Slas gly @lize Gl 1y ()l soe
S5 Ll 55 ol S ) ameS
S8 sl ;o (> 00 sl p ol
p e U (Gl SO o ddhie g ausle)

Slao (Sl oo Olpare g 3w B 99 G

ok a e o b 5o Sdee g il yo S slows
o33k Sl Ll o9 Gloape S i sl e
Sl i (oys 1Y) Gl e o Koy il
B 059 oSl pired g (w)d +[+1F) i
Wl 5o ool oShee g i 5l iy Glonye 5o S5
w5 7)) bee ke (om0 i jhe )3 Se
Blod 51 VYAF i Lame ooy 2 350 (Lo oS
(P<e10V) Gylodxe 6550 sy )90 Slio e
Sl Jaad Ll ol las Ko sladaze 4y cad |
LYY oo3b L WYWAY- g po dae il 003l
O J5s 5 ¥ suz) op ladanme 4y I jiin oo
23 eon e OB g0 BB g g9 929
(Ol S Ll 58 o yo 5 i Bblie) Bdod (n
L Slio oig ) anllas o5 Slio il Ll
g Sl wile i e spdy 55U ez
Jooz @lhe g jUal 5l g0 (aly )0 5 o Shee
3 e dibie (VJsu2) (SddsST sla S
Aol 51 6ol 59) Sy sl SiSans Gblis
59 WY L (el je28 L 5oy e i
s o FAY g0 AVl Sai)b ¥l laisy
5 omiaS o Alols wil o Jlo o Sis oo ¥y
Sl S 0 a8l GlaceeS polie (o yiien
5 Olioy yo Lo S cwsl o e 5l i
S5 b azyo Vesgam ay g ol jhe jo Ly
ax,0 VY B gliey 0 s Sogp ) o0
B) b ol sloS 5 (V0D olosd) ol 5 tile



YAD

Aoy euissy w40 (0,5 YNY 4 V/VA

S Frn bl m om e 55 S92
oo G Gl s oy
S 5l a2 YZ2 5 IS8 IS4 IS3 KR2 slacuisi
S8kee g 033l g sl yo S o Shes g olass claso
S E9S Sery ewwd la bl o il
3 oy (S dgme 5 el Ol 5 cenlin
3575 Ablion 3T anle (Mol (slahg, b
Slp e J slacaisy ol e IS
5 ool g S5 o Shes slizl g 0 Shoe wiile Slaw
RS S TS RS ST I NC
Tabaei-Aghdaei et al., 2002, 2004, 2005; )
Jaymand et al., 2004; Babaei et al., 2007;
Kazemi et al., 2007, Zeinali et al., 2007,
Yousefi et al., 2005, 2009 a,b; Haghi Kashani et
Sl oals 3,158 @l., 2012

0)5«0 (G0

- J5 slesiss o Ll lizl 5 el 5 JS 0 Slee
3l (gdesre

SLeiss Gm o ows)S oplal S axily
Slio Sl ) G825 (nl )3 (o) p 3)90 e S
3 bl & Sloe 5 bl 003b sl jo S olaws
by U 3,Shee Blod 515 1) Jlaio) s 53 il
¥ ooge bl cils vszg o gme S0 o jo
O Sl lis g hle pae WS b iedy e IS
ol 0 s 90 Shee [ S Gie &Ry
g5 (YZ2 4 IS8 IS4 IS3 KR2) Geivs
U5 5 Skae 5 JS slass ol oYl sl SKR2
VEFITD g sae YFV/) Jobwo iy ) 4l o
5 o33k (el (i L IS8 Gudgis (p )5
g YD Jobw cus iy a) 4l o uilul o, Sles
Orzped (VIS8 9 0 Jguz) sy (a5 +/VYY
shls KR2 g (oppoefin sl 184 59
e esiae 5o oSl b) 5 on S

1.680

0.520
0.309

0140 576

I 0.210

Saqez 2014 Saqez 2015
H Essential oil (%) (% 10)

i Essential oil Yield (g)

0.230
0.180 0.112 ‘ 0.187

0.808
0.540

Marivan 2014 Marivan 2015

4 Flower Yield (kg)

bz (Jlom oK) slalaze ;o sawoe 5 il 5 J50 ,Slos ¢ bl duoyo ) s
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.



v Gz S5 5 slacuiely (uilel o U5 0 Sles p aoe g4 ;30 5108 5 sag YA#

Table 4. Mean comparison effect of genotype on some traits of Rosa damascena genotypes.

Genotypes Flower fresh  Flower number per Flower yield Essential oil Essential oil
weight plant per plant (g) ha (kg) Ratio per plant (g) ha (g)
YZ2 2.16a 252.03b 591.95b 657.66 b 0.011¢ 0.089 b 98.88
IS3 2.16a 286.36 ab 682.31 ab 758.05 ab 0.019b 0.163 ab 181.09
IS4 229a 283.28 b 699.10 ab 776.70 ab 0.024 a 0.212a 235.53
IS8 2.14a 289.89 ab 669.98 ab 744.35 ab 0.025 a 0.227 a 252.20
KR2 2.12a 341.01 a 76445 a 849.30 a 0.016 b 0.163 ab 181.09

W5l a0 0 Jlesa ! sy (gl pire @glds oS e By S Blas b sla oKl g 2 0 5

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