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ABSTRACT

This research was carried out to investigate the genetic diversity among local Rosa damascena Mill. genotypes of
Kurdistan province for flower yield and its components in Zale research station in 2014. Studied traits was measured
on the 4 years old plants that were planted in a randomized complete blocks design with three replications and three
plants in plot at appropriate times. Results showed significant difference (p<0.01) among the genotypes, for flower
yield and its components, plant height, number of leaves in plant, leaf length and width, number of flowers in plant,
diameter of flower, fresh and dry weight of flowers and petals and the ratio of petal to flower weight, that could
provide a basis for improvement of flower yield. Total mean of flower yield was 965.2 g in plant and the accessions
of Kamyaran 1, Baneh 2, Sagez 1 and Sarv Abadl with 1518.55, 1334.91, 1316.43 and 1262.88 g/plant respectively
produced the highest flower yield. Flower yield showed a positive and significant correlation with flower number,
plant height, number and length and width of leaves, flower diameter, fresh and dry weight of flowers and petals.
Results of cluster analysis (CA) classification was in accordance with flower yield and ecological characteristics of
genotypes. Results of principal component analysis (PCA) showed a high consistency with the CA result, but in terms
of flower yield, its genotypic separation was more clear. In general, the accessions of Kamyaranl is recommended as
a superior genotype for development of Rosa damascene in Kurdistan province.
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Table 1. Characteristics of the studied genotype and their habitat
Genotype Origin of the LongGitZ %%aphlﬁt?& e;elflcauz?tsitu 0 Annual rainfall of Annual temperature of the origin site Climate
iain si . (O 0f *
code genotype name ©) (N) (meter) (mm) the origin site Tmax (°C) Tmin (°C) Topt (°C) (Domartan)
1 Sanandaj 1 46° 53’ 35°07' 1310 458.4 36.8 -5.4 134 Semi-arid
2 Sanandaj 2 47° 08’ 35033 1666 458.4 36.8 5.4 134 Semi-arid
3 Kamyaran 1 46° 50 34050’ 1492 458.4 36.8 -5.4 134 Semi-arid
4 gzg’ Abad 1 %03 3Bo0g 1818 991.2 354 46 128 Humid
5 Sarv Abad 2 46° 29’ 35013 1285 991.2 354 -4.6 128 Humid
6 Marivan 1 46° 09 35027 1331 991.2 354 -4.6 128 Humid
7 Marivan 2 46° 06 35030’ 1298 991.2 354 -4.6 128 Humid
8 Marivan 3 46° 17 35031’ 1399 991.2 354 -4.6 12.8 Humid
9 Saghez 1 46° 12/ 36022 1531 499.4 343 -8.1 111 Semi-arid- Cold
10 Baneh 1 45047 35055 1626 499.4 335 -24 137 Humid
11 Baneh 2 45° 51" 36°02 1477 499.4 335 -2.4 137 Humid
12 Divandareh 1 47°01 35055 1863 3958 29.4 9.7 79 Semi-arid -Cold

p2ld Gaeme S 10 (Hgamls ) (6055 )90

Tabaei ) oopnd (Soij £95 9925 w0y
Aghdaei et al., 2002, 2005; Rezaei et al., 2003;

Jaymand et al., 2004; Babaei et al., 2007;
5 o ST o (Yousefi et al., 2009 a,b, 2011
5 IS 0, Mes Bl I goeme 5 il slocdsi)
el 00 )55 e Lansg 5 OB )] (gl
sheolatnl b ooy o)l Claw ke anglas
ar Oz e slataST (Sl a5
o @l Slao gl 1y plws S bl aame J5
Gllae (¥ Jgo2) Sgei s Sglite slaog S
Sl ol 8l 5 U5 Lawsie 3,Slee s
5 5,Skee JS 0o j) 58 45 350 0,5 APOIY
YWAF/) oS oo 5 loppianST a0
(2009 a,b) Yousefi et al. lawgs oals 5,138 (p,5
» F oSee 5o GShe G0 S s
OLasd S bl (gezme J5 gy 9550 (S rdnnnS]
@S] (B S92y i IS 4 Cons
Sloadis slans slopinsl 00 ¥ o ¥ ) (g o il
OB g sloadle oS el sl Gl pe Gl ot
5 (S B s Job L) SSes sbS
SrlS s S5 Sis 5036 0j9 5 9 S5 0S5 ey
Coral b Ll bl 5 slagais) acks 4 S yioS
O Sy o0 it Nog (Bde 08 9 Fa e 5SS
aile Gls e (Sa3glsST ol Ll Jsles oo S5
bawgle) Gyl cnl SYL [C Casby 9 (S5l
ol Blae 5o s oo VY- g o AWl Sl

(Hanafi & Hatami, 2014) o8l Sledbl 3L 3

Sl Slocses e b jshaiear (ires
Principal ) Lol sboadie a4 a0 soeme 5
o yile 5l eolazwl L (Component Analysis-PCA
Mges 5 plxl laosls (55, 2 (Kwwer ulyd
e P30 9 Jol adlie 95 ululy (BI-PlOY) abss: o
Gz g)lol Julo g 4320 lises Jolhe y0 0
MINITAB-14 5 MSTAT-C Ll sl ,lile 5 5
0,5 oolazw!

o g b
slocsys om owbly 4 @l ey
g0 Slaw ples Ll 5l owyn 390 shea J5
S oolaws wlS gl )| Slaw) Gadss cpl jo gy p
awi S 256 Lawgie o5 Jobo Lawgie ks 5o
(S5 Sl iy o 5 o Shes 0 S
bugie (J5 S (59 bawgie (S5 5 09 bawgte
(5 @ Spl5 09 Comd 9 S8 S 5 5 039
(Y Jgoz) ol sdnlie (P 1Y) g,lo gime B
Syge o 8es Dlao lp (28 (S £95 S92
390 3 b 60k 9> b lagpianST G 53 (o) 2
@ Bl oy d9e SlapaaST 1 s
9,500 9 Lpaldl g lial (So5elsST alide 3ble
5 05 mell L olsaye laprinSh) gsite sl LSl
5 O 5 S w Bl L Ghe slappienST ogb e
Slp o (S5 55 92y J 2 )3 o (opd
ol Sloladl 6l 1) p3Y aiw) Wil 0 Slao
5 (OgeaSlo)  insF Sglie slaghy, wsble



yYY VWAA 5l ¥ 8Les B0 5,90 ool SLEL psle

isls las bl gy 9,50 GlocpionST o o 1)
(F Jp) Slic o (Sron lis il
Ot @Yl (Ko S)lge im0 wes o0 LA
Wl jo Spoolass Lol glas)l o) 052y Olaw
15 U5 3,Shae il 3 5 Slasi o5y aie 5 sk
B Sl Giy Cand (5 0jy hawgie @y
AL (P=e0 1) o g 5 Sote (Stanen sl
Mo sre 5 St (e gl S5 55 5 IS
50 plple sl plas ey O sl gl o
o, les il Cy e J5 >Nol slaasl
» Ol a5 s mlBl S
gl & lacussly 5l peleend slagin S
Sgad ooleiwl o Slae goldl Cyo Wl (g
Wby 5 olaws wlS el)l L asly o Sy olows
@SS g Cad 9 S5 0jg il p3 S5 0 Shee
ghe ;o b 5 Cte (Snen lls 5
5 k8 S pye 9 Jsb by ey ) Jlim
5 Sabe (Kwes s SIS 5y lawgie
L Sr Job og o) 8 Jliol mhaw s 6)ls s
5wl o B ool I o el el
Mg 5 St (Snen )l aly jo S5 ,Sloe
Job olS el b pa Sy (bye 0 (P =0/0Y)
i 5 il 3 5 35k ey 53 S slass o5
5 St S gl 54 S5 S5
9 Somd b g 2oy ) Jliol mhaw )3 (6)ls S
Josine 5 e Siesan sls JS 4 5,8
2 sesiss lnle og we s Ol mlaw o
B ads o 35,5 sbSpoejlalb g S g7l

X G990
rte szl 5l S plsear Al o S5 sl
3 sl 5 5 Slass ol S £l S 5 Shac

SS9 03l Gje el 3 S5 o See (S 550
S s S & S sy e s
B Ly seye ) Jliol mhav s (6 )ls e 5 Sute
5 St (Shaned Gl ST 59 bawgie 9 S5
B o Sles 09 woy0 B izl maw,s g s gxe
2 Bae 5 solal 5 ppe o Sy plsrear 4l o

ol eyl ;o J5 olaws b csoeme J5 5595

5 Slanye bl andl il (e Loe FAD sga> Lo
Oliglis g5 Coamaz o iden sl (3blie 932 oblg
ogdle 4S5 by Wiwd 1925 5 liul > (Gaeme 5
Rosa damascene Jli>l slocwssST g bbeuis;
Rosa sladisS Jolis ROSA izl 550 aig8 7 JSlos
R. persica R. orientalisR. elymatica foetida

3,8 84>9 bl pl ,o Rmoschata ¢ R. canina

3,90 o st IS sbay .(Yousefi et al., 2005)
S| e ol o s, bl (gase S oy
S8 JB 5 gl 4 eg)S aw o 5o Shee S
QO Ko 5T Jgaz) disgs

S8 b goeme S slagptannS sl 05,5
S piannST Jalis (2l 55 0,5 YYOANE) YL JS
3 8bee S0l b Vbl ) i (Yl ) LS
s VRVEEY ATTEAY OMARD cwpa S
Al 0 e S VYEY/AA

bogie J50,8lee b glaipbanS] a9 09,5
g slacpiannST ol (@l ;0 5 V- VY)
5,50ee 1 Silo L) zodiw o ¥ oblgpw ) &l WY
5 VOVIVE OSVARY ODAYVA s S
Al o 6 S YFO/VE

3o b goorxe S lagpinnnST ipgus 05,5
bt Jol (0l )3 2,5 OYITY) (o0l J5
ele b Voyulens 5 Volnye A olpye Fole ye
5 FYYAQ SAYNY VY-8 ity J5 o,Slos
al 0,5 Y-Y/AR

VOl ST - Joozr Billae (reizeen
oty ol VY)Y aly el 3V (ol
JF olasy oy iig ((0ae WWEXIV) al 0 Sy ol
a5 U5 oSl sVl (oo YAEYR) aly
4 Sl (S9 Cas (n i 5 (25 VOIATD)
039 9 (@S VAN S 5 s S LWl CUAY)
G Vi (ST 01 (p,SVIFF) SIS S
OIFF) Sy 2o 9 GRestlo PIMY) Jsb it
L) 5 5585 sl Vs (ST (o gl
P OS85y ST g (o ils PIAY Lo
V¥ plp csia 5 Sas 5036 09 bawgio L) JS
(05 Y1+ 0) S5 5 039 Vb 55 (5 YIVY



g 5 e i3 VY o o] sl s U o Slee (S 95 (2l e 5 sy VYA

S sre 5 St (Ko s S5 4 S5 S5 5 5 ohd b o Sp ool (S oye g Job
(2007) Zeinali et al. .05 do oV Jlaiz! maw o 5 Cude (Swod lils 5 4 SU5 S5y S
slaaiss o B ol g oSles G L, O)9 bwgie b g 9oy0 ) Jletol mlaw s (g)ls S
039 45 dged @dlel g (o0 1) ledol Saee S5 S (g hwgie 3 S 0j9 gt (S5 S
2l e AoVl b s S s 5 U b ol 5 Sate Shren sl 5
g ol o I8 ol cplplo wassls las J5 o Slee 3550 S olseas S5 58 09 oy Ol
sy Sy e ] lme e o3 el gl s U5 5 Shee b oS o Slee (sl
L a5 wil saama S slooaisiy o JS o8lae g el o S slass JS LSl s 5 slas

Syl s pol> iolejl @l Cmd g S plS St 39 S lS 59 oI5 Sz

G 5 Slacuisll )d (o )50 Dlao il jly 42525 Y Jou
Table 2. Analysis of variance for studied traits of Rosa damascene genotypes

MS
SOV. df Plant Leaf number/  Leaf Leaf Flower Flower  Flower Flowerfresh Flower Petal fresh Petal dry petal/
y - number/ . - . . . : flower
height plant length  width plant yield/plant diameter ~ weight  dry weight weight weight weight

Block (Rep.) 2 25752  43789368™ 0550 0.327 273648™ 1694622™ 1674™ 0011™ 0163™ 0181™ 0365  0.011™
Genotype 11 173341 181082527 17117 0.756™ 643456~ 2690859 4.059"  9.134™ 1947 4819 0724 0061"

Error 22 11117 43676730 0437 0271 109505 549480 1.115 0.028 0.093 0.055 0.073 0.003
SIS sixe e AW 065 g ao )0 ) 50 Jlaixl o (o Hlo gae B ns %
*, ** ns: Significantly differences at 5, 1% of probability levels, and non-significant, respectively.
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Figure 1. Diagram of flower yield per plant in studied Rosa damascene genotypes
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Table 3. Mean comparison of studied traits of Rosa damascene genotypes (Duncan's multiple range tests)

Plant height Leaf Leaf length Leaf width Flower Flower Flower  Flower Flower dryPetal fresh Petal dry  Petal /
Genotype (cm)g number/ (cm)g (cm) number/  vyield/plant diameter  fresh weight  weight  weight  Flower
plant plant () (cm) weight(g)  (9) (9 (@) weight

Sanandaj 1  111.10cd 2697.1f 6.34bcd 5.27abc 307.56 bcde 745.74bcd 5.57cd 249fg 1.99cde 191de 1.73d 0.77ab
Sanandaj 2 152.38a 7279.1b 6.29bcd 5.23abc  440.67 bcd 1193.78abc 6.93 a 270e 2.08bcd 2.08d 1.72d 0.78 ab
Kamyaranl 161.20a 11603.7a 6.31bcd 5.26abc  784.39a 1518.35a 6.05bcd 1.97h 1.69 f 1.58 f 164d 0.80a

Sarv Abad1 103.21cde 24186f 6.12cd 5.11bc 312.33 bcde 1262.88abc 6.85a  4.04a 2.72a 3.05a 212b 0.75abc
Sarv Abad 2 137.78ab 6289.8c¢c 6.31bcd 5.26abc  500.56 bc 1017.74 abc 6.32abc  2.08 h 1.78 ef 1.64f 1.85cd 0.80a

Marivan 1 73.63fy 2013.8g 5.88d 497¢c 189.72de 692.17cd 6.57ab 3.62b  229b 273b 1.98bc 0.76 abc
Marivan 2 84.73 ef 342 h 5.86 d 5.00c 12356 e 423.99d 5.4d 3.36b 1.08¢g 188e 1.83cd 0.56¢c

Marivan 3 99.36de 3277.8e 6.34bcd 5.30abc 262.22cde 702.05cd 5.85bcd 2.59ef 2.00cde 1.87e 1.68d 0.73bc
Saghez 1 127.37bc 3166.9e 6.89a 5.62a 426.33bcd 1316.43ab 5.97bcd 3.14d 2.21bc 234c 1.79cd 0.75abc
Baneh 1 104.33 cde 4561.16d 6.66ab  5.46ab 286.22 bcde 1071.22 abc 5.88bcd 3.71b  256a 277b  2.83a 0.75abc

Baneh 2 125.89bc 3394e 641bc 532abc 545.44b 1334.91a 5.89bcd 244g 194de 203de 213b 0.80a
Divandareh1 57.80g 340.4h 5.90cd 491c 152.28e  302.89d 595bcd 1.99h 1.61f 1.39¢g 143e 0.70 ¢
Mean 111.57 3694.1 6.28 5.23 360.94 965.18 6.10 2.84 2.00 2.11 1.89 0.75

s 20,0 0 Jlaizl o (o lo cre Dgldd ey oS it B> S JBlas b sle 1Sl gt o 40 %
* Means with similar letters in each column are not significantly different at 5% probability level.
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Table 4. Correlation among studied traits of Rosa damascene genotypes
Trait H LN/P LL LW FN/P FYP FD FFW FDW PFW PDW PFW

Plant height (H) 1
Leaf number/plant (LN/P) 0.499™ 1
Leaf length (LL) 03057 0.142° 1
Leaf width (LW) 0.292” 0.136° 0957 1
Flower number/plant (FN/P)  0.725™ 04737 02177 0205~ 1
Flower yield/plant (FY/P) 0.664~ 0.378™ 02877 02627 0879" 1
Flower diameter (FD) 0.124" 0.127° 0.014™ 0046™ 0.155° 0266~ 1
Flower fresh weight (FFW)  0.256™ 0.215™ 0.033™ 0.024™ 0.365~ 0.043° 0.16" 1
Flower dry weight (FDW) 0.086™ 0.065™ 0.092™ 0.056™ 0210”7 0.156° 0234~ 0.825~ 1
Petal fresh weight (PFW) 0.130° 0.106" 0.083™ 0.087™ 0.183" 0.186 0.275~ 0850~ 0.853" 1
Petal dry weight (PDW) 0.074™ 0.020™ 0.050™ 0.052™ 0.037° 0.165 0.151° 0484~ 0546~ 0561~ 1
Petal /Flower weight (P/FW) 0297 0.236™ 0.099™ 0.112° 0401 0.269” 0.54" 0364~ 0.022" 0165 0.102° 1

IS Fre e BN 555 g do )0 ) 50 Jloi| s jo ls gine BT ns g s o
*, ** ns: Significantly differences at 5, 1% of probability levels, and non-significant, respectively.
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Figure 2. Dendrogram of cluster analysis based on the studied traits in Rosa damascene genotypes
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Table 5. Eigen values and vectors of the PC1 and
PC2 of principal component analysis of traits in Rosa
damascene genotypes

Trait PC1 PC2
Plant height -0.404 -0.216
Leaf number/plant -0.320 -0.219
Leaf length -0.369 0.027
Leaf width -0.371 0.017
Flower number/plant -0.379 -0.260
Flower yield/plant -0.446 0.009
Flower diameter -0.155 0.170
Flower fresh weight 0.008 0.494
Flower dry weight -0.230 0.394
Petal fresh weight -0.115 0.504
Petal dry weight -0.159 0.384
Petal /Flower weight 0.052 -0.082
Eigen value 4.52 3.54
Proportion 0.38 0.29
Cumulative 0.38 0.67
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Figure 3. Bi-plot of principal component analysis (PCA) in Rosa damascene genotypes
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