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Table 1. Scientific name and some of general characters for Salvia L. species and ecotypes
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Table 3. Mean comparison of traitsin Salvia L. ecotypes by Duncan multiple range test
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Table 4. Phenotypic (above diameter) and genotypic (below diameter) correlation coefficientsin Salvia L. ecotypes

(SAviaL.) 5 mye (uiz slacwiss] 3 Slaw (a8 (ml) (aigs (a8 VL) (g (Ktuen colps ¥ Jgio

) 3 BN 3 o - « _ . K
[T N U S S-S S S S S N N B

3 B ; \ ) A ; S . A % 3

é) ii ) 3 ) > 5 ) 5 = Y ") 5 = Y 3

[A 5y LY e Ys BY VS WYY B Y N N Y B Y 4315 3las
S Y e Y A IRE Y. A Y YE ¥ Y Y efos YA Sy olas
Y YL { Y I Y L Y7 S WY (' Y L L S Y/ ARV | o JRY [ WY LV SV e vy JS slass
A Y Y A WYL | B (S S A L AR/ Y /< SR (| (S ILY A IR YA s ¢ Sy gl
A SRV Y| s Y 1 YL & Y| 7 S L Y| A | A0 AN Ve 7 A e ASRIAY Sy Jsb
S8 W Y YT Y A Y YA e AT ST R Y YT Sy
ATV S JEY Y ey B YA (- S v 2 I RN AT ey P e 55 Jobo
RN S | ST/ SN 1'7 WYL P S U ( SYE WYY ¥D A Y Y s Sy 5 i
A EY Y AT AY LAY AT JAET Y JYA Y Y Y J5 5 i
JYYRE ey AT e AT Y Y Y YA 7 S/ VY | A S| A 2NRYL & Sy 5 Oie
Y ¥ Y AT T 7 2L UYLV | AN/ S/ oV AT AT sy Sis
YO N Y BN ST v LAY T JYYYE NS AT ey )EY J5 Kas g
YV Yy A A L L L L S . LU Y < YL 7 Y (7 N A AL N1 YA o AR VT O
NI XY e eh YR Ye XY YD Y YE AT Y Y Y &) b
Y B Y| WY ¢ Y| N | Y| Y 1Y S £ ey ISRy I Y7 DY s YL & WY 17 R S L

—IEE AT YD WYY NS IYE s Y Y VET Y Y Y Y J5 s alols

Loy ) 50 Jleisl maw )3 )by gime g FF g *

AL

Harey (o2 AT 7 M @y oo gy @ gl


http://jcb.sanru.ac.ir/article-1-391-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-02 ]

YA

Fodlial b (S yo slacesssT g bdigS (S5lghy00 i 55 oLl

(SAViaLl) JSwpe iz locaissl @ boye Slic o5 4 o5 (g0 13 Jdo @ 028 3)l5 (slopuiite (S90S calps p3lie =0 Jpio
Table 5. Regression coefficients for variable entered in stepwise regression model in Salvia L. ecotypes
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Figure 1. Distribution of Salvia L. ecotypes based on first three factors in factor analysis


http://jcb.sanru.ac.ir/article-1-391-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-02 ]

10

14.

15.
16.
17.

18.

19.

. Hague, M.S. 1983. Phenotypic variabilities in foliar characters of some Sa

Fodlial b (S yo slacesssT g bdigS (S5lghy00 i 55 oLl

&bo

. Aflakian, S., H. Zeinali, H. Maddah Arefy, Sh. Enteshary and Sh. Kaveh. 2012. Study of yield énd

yield componentsin 11 ecotype of Thymus daenensis celak. Iranian Journal of Medicinal and Aromatic
Plants, 28:187-197 (In Persian).

. Babalar, M., F. Khoshsokhan, M.R. Fattahi Moghaddam and A. Pourmeidani. 2013. An evaluation of

the morphological diversity and oil content in some populations of (Thymus kotschyanus Boiss. &
Hohen). Iranian Journal of Horticultural Science, 44: 119-128 (In Persian).

. D'Antuono, L.F., R. Neri and A. Moretti. 2001. Investigation of individual variability of Sage (Salvia

officinalis L.) based on morphological and chemical evaluation. International Conference on Medicinal
and Aromatic Plants. Possibilities and Limitations of Medicinal and Aromatic Plant, 576; 181-187.

. Dusek, K., E. Duskova and K. Smekalova. 2010. Variability of morphologica characters and active

compound contents in Salvia verticillata L. in the Czech Republic. Czech Journal of Genetic and Plant
Breeding, 46: S85-S86.

. Fattahi, B., V. Nazeri and S. Kaantari. 2014. Evaluation of different ecotypes of Salvia reuterana

Bios. in Iran. Journal of Crop Production and Processing, 4: 133-148 (In Persian).

. Fazeli, F., H. Naafi Zarini, M. Arefrad and A. Z. Mirabadi. 2015. Assessment of relation of

morphological traits with seed yield and their diversity in M, generation of soybean mutant lines
[Glycine max (L.) Merrill] through factor analysis. Journal of Crop Breedi nP, 7: 47-56 (In Persian).

i | ( oliar _ via species. Proceedings of
the Indian National Science Academy, Part B. Biological Sciences, 49: 447-451.

. Hedge, I.C. 1982. Labiatae. In: Flora Iranica (ed. Rechinger CH.), 150: 403-476. Akademische Druk-

U. Verlagsanstalt, Graz, Austria.

. Jahani, M., G. Nematzadeh and G. Mohammadi Nejad. 2015. Evaluation of agronomic traits associated

with grain yield in rice (Oryza sativa) using regression and path analysis. Journal of Crop Breeding, 7:
115-122 (In Persian).

. Kharazian, N. 2009. Taxonomy and morphology of Salvia spinosa L. (Lamiaceag) in Iran. Taxonomy
11.
12.
13.

and Biosystematics, 1: 9-20.

Kharazian, N. 2012. Morphometric stud\é of some Salvia L. (Lamiaceae) species in Iran. Scientific
Journal of Biological Sciences, 1. 126-137.

Martin, E., O. Cetin, A. Kahraman, F. Celep and M. Dogana. 2011. Cytomorphological study in some
taxa of the genus Salvia L. (Lamiaceae). Cariologia, 64: 272-287.

Mossi, A.J.,, R.L. Cansian, N. Paroul, G. Toniazzo, J.V. Oliveira, M.K. Pierozan, G. Pauletti, L. Rota,
A.C.A. Santos and L.A. Serafini. 2011. Morphological characterization and agronomical parameters
of different ies of Salvia sp. (Lamiaceae). Brazilian Journal of Biology, 71: 121-129.
Parvizparashkoh, S., A. Mohamadi and S. Mousavi. 2013. Study of morphologic diversity of 24
Thymus ecotypes. Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research,
21: 329-342 (In Persian).

Salimpour, F., M. Ebrahimiyan, F. Sharifnia and G. Tajadod. 2012. Numerical taxonomy of eight
Salvia L. species usi n?_ anatomical properties. Annals of Biological Research, 3: 795-805.

Sheidai, M., and B. Alijanpoo. 2011. Karyotype analysis in some Salvia species (Lamiaceage) of Iran.
Cytologia, 76: 425-429.

Tychonievich, J. and R.M. Warner. 2011. Interspecific crossability of selected Salvia species and
Ei)tii;tial use for crop improvement. Journa of the American Society for Horticultural Science, 136:
Walker, J.B., K.J. Sytsma, J. Treutlelin and M. Wink. 2004. Salvia (Lamiaceag) is not monophyletic:
implication for the systematics, radiation, and ecological specialization of salvia and Tribe Mentheae.
American Journal of Botany, 91: 1115-1125.

Yousefi, M., V. Nazeri and M. Mirza. 2013. Study on some ecological characteristics, morphol ogical
traits and essential oil yield of Salvia leriifolia Benth. Iranian Journal of Medicinal and Aromatic
Plants, 29: 157-175 (In Persian).


http://jcb.sanru.ac.ir/article-1-391-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-02 ]

Journal of Crop Breeding Vol. 8, NO. 20, WINEEr 2016 .......ccuieuitiiniireee et et st e e e e et e st e 141

Investigation of Mor phological Variation among Some Salvia L. Species and
Ecotypes By Multivariate Statistical Analysis

Masoumeh Y ousefiazarkhanian®, Ali Asghari? Jafar Ahmadi® and Ali Ashraf Jafari*

1- PhD. Student, University of Mohalg)rr] h ardabili, (Corres?onding Author: mas.yousefiazar@uma.ac.ir)
2- Associate Professor, University of Mohaghegh ardabili
3- Associate Professor, Imam Khomeini International University, Qazvin
4- Research Professor, Research Institute of Forest and Rangelands, Tehran, |.R. Iran
Received: May 9, 2015 Accepted: September 20, 2015

Abstract

Salvia genus has antibacterial, antioxidant, antidiabetic and culinary properties. This genus
consists of 55 species including 17 endemic ones in Iran. Out crossing and widespread
distribution of Salvia L. genus plants have led to great impact on their morphological variation
of ecotypes. This study was conducted for investigating morphological variation as well as
characters relationships in nine ecotypes of four species named Salvia. nemorosa, S. spinosa, S
verticillata and S. virgata based on Randomized Complete Block Design with three replications
in Agricultural Education Center of Qazvin. Difference among ecotypes was significant at all
studied traits. All traits had positive and significant correlation with wet and dry weight of
plants. On the other hand the correlation between leaf number and leaf length, leaf width and
also the correlation of flower length and leaf and flower number were negative. The results of
stepwise regression revealed that flowers and leaves dry weight and then branch number had
more effects on total dry weight, respectively. In factor analysis, four primary factors justified
94.9 percent of total variation among characters and the first one named yield factor because of
its high coefficients in Wei?htin and numeral traits. Totally the results of this study indicated
that genetic differences explained notable variation of characters than environmental effects.

Keywords: Correlation, Factor analysis, Salvia, Stepwise regression
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