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Table 1. List and characteristics of studied lentil landrace cultivars
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Figure 1. The biplot diagram of the first with second principal components, as aresult of principal components
analysisin 15 lentil landrace cultivars
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Table 2. Analysis of variance of measured traits on 15 lentil landrace cultivars
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Table 3. Means of measured traits on lentil landrace cultivars
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Table 4. Eigen values, variance and cumul ative variance percentage of four important principal componentsin lentil landrace cultivars
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Table 5. Eigen vectors of four important principal components and coefficients of determination for characteristicsin

componentsiin lentil landrace cultivars
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Dendrogram using Ward Method
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Figure 2. Dendrogram of 15 lentil landrace cultivars based on standard data for all evaluated traits by Ward method
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Table 6. Means and deviation percentage from total means of traits based on cluster analysis

Slaw
. s e e s b el il SeB oS .
oMb oy Job  abas 5y e paSles )b gbab ol oyl gabslas Gl pabolis GBSy abolis ghadli s glasls sl GME b 09,5
(39,) () (5 95) Gy > 29> Ly 26 S Wy o S Lz > SN Wy > a5l Gy ) 4yl (: )ff' ’
YAy ¥I¥ Fa-IA ¥/.y WIEY %0 \0/0 Wiy VAR v/ Vog5 Sile
vy Y BN Y/ S¥/) oFIY £0/\ M- —NA Ve xSibe §l Bl 1oy
o/ £\ WASIY NAY Y/ VeJ5e Yo/ss Y- VYA A Yog,S il
YIY NA £/ £0/0 solY Ay \&A% Va/o o/¥ ARIVAS Okl Bl sl s
oN/Y Y/A YAY/+ YIvE VIV Y/IVA a/¥. WY Y/.¥ A Yog,5 u,.i.»L:.a
Yy —/A —av/Y —YY/5 -¥v/- —-¥v/a R a70% X./5 —A\ —0A/Y OSSbel Byl s
5 Jods ashl
Table 6. Continue
(,5) G 13 e csloails 5,Shas M ui)‘u“]-' elasyl «5); olul (S, U c,...)L{ 5159y dlass &)919..4 3)%1«: A.'iy ‘;_“LAé.'{)l » er— Slass ‘Ulf 3laws Aila s)ilgi. 05
(o slo) (reishe) (92) (€ 2pS) (e ) Sy Sy (Sp2p5)
N- ol WIA N ovI¥ N FAUAD ) WY Voos5 cSibee
WA S\0/F RV vy AL A N WA -I5 xSibe 51 Gl wo
\0/0 sIY ¥ Vools 10/ ¥/ Ve5/50 \izlat Yy Yos,S :Sike
Y\IY vV -¥/5 VA £a/a WY Y¥/a va/ AY/+ Sk 31 Gyl as s
¥/Y £IA ARIA VY YAMY Yoy YAIYA WIYA A Y’e”f US.»LA
-ov/A WYY -¥/A \/& -¥Y/A -V/¥ -YvIy -¥A/¥ EATAS u«i»[m R JE WS

b\

Heamer (712 A7 (957 M @r) o100 vy A5 ol


http://jcb.sanru.ac.ir/article-1-698-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-21 ]

g c w DN

© ~No

12.

13.

14.
15.
16.

17.

18.
19.

20.

21.

22.
23.

24.
25.

26.

27.

28.
29.

30.

Ol @t Jled pods (o srodgs Sl (B > (Siglshiee 5 (sj Clao g5

&l
Abdul Latief, A.Al., E. Bsoul, F. Aukour, Z. Al-Ajlouni, M. Al-Azzam and M.M. Ajlouni. 2011. Genetic

variation for quantitative traits in Jordanian lentil landraces. Advances in Environmental Biology, 5: 3676-
3680.

Agaee, M.J, M.R. Shahab, H. Zeinali, A.R. Talei. 2004. Genetic diversity and geographical distribution in
Iranian lentils accessions. Iranian Journal of Crop Sciences, 6: 402- 414 (In Persian).

Akbari, L., M. Khodabashi Elami and S. Houshmand. 2014. Genetic parameters of seed yield, yield
components and plant height in lentil. Seed and Plant Improvement Journal, 1: 584-573 (In Persian).
Alabboud, 1., L. Szilagyi and G.V. Roman. 2009. Assessment of genetic diversity in lentil (Lens culinaris M.)
as revealed by RAPD markers. Scientific Papers, USAMV Bucharest, Series A, Val. LI, 439- 444.

Anjam, M.S,, A. Ali, SM. Igha and A.M. Haggani. 2005. Evaluation and correlation of economically
|7m[9)gga51é 1traits in exotic germplasm of lentil. International journal of agricultural and biological engineering,
Anonymous. 2013. Crops production statistic. Jahad-e- Agriculture Ministry of Iran (In Persian). )
Cubero, J.I. 1981. Origin, taxonomy and domestication. pp. 15-38. In: Webb C. and G. Hawtin (Eds.), Lentils:
C.A.B. London, UK.

Erskine, W., Y. Adham and L. Holly. 1989. Geographic distribution of variation of quantitative traits in a
world lentil collection. Euphytica. 43: 197-103.

Frederick, M., S. Cho, A. Sarker, K. McPhee, C. Coyne, P. Rgjesh and P. Ford. 2006. Application of
biotechnology in breeding lentil for resistance to biotic and abiotic stress. Euphytica, 147: 49- 165.

10 Garson, G.D. 2014. Cluster analysis. Asheboro, NC: Statistical Associates Publishers.

Hz;r(ljan, JR. 1992. Crops and Man. American Society of Agronomy and Crop Science Society of America,
Madison.

Hawtin, G.C., K.B. Singh and M.C. Saxena. 1980. Some recent development in the understanding and
improvement of Cicer and Lens. Ep 613-623. In: Advances in Legumes Science. Proceedings of the
International Legume Conference, (Eds.): R.J. Summer field and A. H. Bunting. Kew, 31 July-4 Aug. 1978,
Royal Botanic Garden, Kew, the Missouri Botanical Garden, and the University of Reading, UK.

Hayward, M.D. and E.L. Breese. 1993. Population structure and variability. In: Hayward M.D., N.O.
Bosgmark and |. Romayosa, (Eds.) pp: 17-29. Plant Breeding: Principles and Prospects. Chapman and Hall,
London.

Jain, SK., H.L. Sharma, R.B. Mehra and J.P. Khare. 1991. Multiple correlation and regression analysis in
lentil. LENS, 18: 11-14.

Kumar, R., K. Devendra, K. Sureh, R. Kumar, D. Kumar and S. Kumar. 1999. Genetic Variability in lentil.
Annals Agricultural Biology Resource, 4: 75-81.

Kumar, S., S. Barpete, J. Kumar, P. Gupta and A. Sarker. 2013. Global Lentil Production: Constraints and
Strategies. SATSA Mukhapatra - Annual Technical Issue 17.

Malhotra, R.S., A. Sarker and M.C. Saxena. 2004. Drought tolerance in chickpea and lentil — present status
and future strategies. In: Challenges and strategies for dry land agriculture. C Specia Publ. No. 32. Crop
Science Society of Americaand American Society of Agronomy, Madison, Wisconsin, USA, pp: 257-273.
Mishra, SK., B. Sharma and S.K. Sharma. 2007. Genetics and cytogenetic of lentil pp: 187-208 in Yadav
S.S, SK. Mishra, B. Sharmaand S. K. Sharma (Eds.), Lentil: An ancient crop for modern times.

Monda, M.M.A., M.H.K. Howlader, M.B. Akter and R.K. Dutta. 2007. Evaluation of five advanced lentil
?%Lgag;sz in relation to morphophysiological characters and yield. Bangladesh Journal of Crop Science. 18:
Naroui Rad, M.R., M.J. Aghaei, H.R. Fanaei and M. Mohammad Ghasemi. 2008. The study of genetic
variation of some morphologic and phenologic characters in lentil germplasms of warm and dry regions.
Pajouhesh & Sazandegi. 78: 173-181 (In Persian).

Nath, U.K., S. Rani, M.R. Pau, M.N. Alam and B. Horneburg. 2014. Selection of superior lentil (Lens
esculenta M.) genotypes by assessing character association and genetic diversity. The Scientific World
Journal, 2014: 1-6.

Peighambari, S., B. Yazi Samadi and A. Zali. 1991. Survey on geographical and genetically variation of lens
cultivars. Iranian Journal of Agricultural Science, 22: 47-60 (In Persian). ) ) o
Rahman, M.A. and M.O. Ali. 2004. The causes of decreases in pulse production and its remedy. Krishi
Biplob (A fortnightly magazine in Bengali?. Published on 15 Nov. 2004. Published by M.N. Nabi, 279, East
Hazipara, Rampura, Dhaka-1219 and Bangladesh. 5 pp.

Roy, S., M.A. Islam, A. Sarker, M.A. Maek, M.Y. R&fii and M.R. Ismail. 2013. Determination of genetic
diversity in lentil germplasm based on quantitative traits. Australian Journal of Crop Science, 7: 14-21.

Salehi, M., A. Haghnazari, F. Shekari and H. Baeseni. 2007. Evaluation of relationship between different
tlrflt%g Izeféils (Lens culinaris Medik). Journal of science and technology of agriculture and natural resources,
Saman, S.M., J. Mozafari, Sh. Vaezi, A. Abbasi Moghaddam and H. Mostafaie. 2012. Genetic diversity of
pod an(; seed characteristics in lentil germplasm of Iran. Iranian Journal of Crop Sciences, 14: 171-182 (In
Persian).

Saraf, C.S,, R. R. Patil and M. Prashad. 1985. Correlation and regression studies in lentil cultivars. Lens
Newsdletter, 12: 11-12.

SPSS Inc. Released 2009. PASW Statistics for Windows, Version 18.0. Chicago: SPSS Inc.

Zaman, M.W., M.A K. Mian and M.M. Rahman. 1989. Variability and correlation studies in local germplasm
of lentil in Bangladesh. Lens Newsletter, 16: 17-19.

%é)hg% 3%21972. The wild progenitor and place of origin of the cultivated lentil (Lens culinaris. Econ Bat,


http://jcb.sanru.ac.ir/article-1-698-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-21 ]

Journal of Crop Breeding VolI. 8, NO. 19, AUtUMN 2016 ... ...uiuuiiniit ittt et et et e e et e e 111

Agro-Morphological Traits Variation in Some Lentil Landrace Cultivarsfrom
Northwest of Iran

Jalal Hashemzadeh® and Hassan Monirifar?

1- Master Expert, East Azarbaijan Agricultural and Natural Resources Research and Education Center, AREEO,
Tabriz, Iran
2- Associated Professor, Horticulture Crops Research Department, East Azarbaijan Agricultural and Natural
Resources Research and Education Center, AREEO, Tabriz, Iran
(Corresponding author: monirifar@yahoo.com)
Received: January 31, 2015 Accepted: April 20, 2015

Abstract

Lentil is one of the most important pulse crops. It is cultivated in many parts of the world as
well asin Iran. A comprehensive understanding of variation between lentil landraces is very
important for breeding programs. To evaluate genetic variation of 13 landraces collected from
different northwest areas of Iran, an experiment was conducted including two improved
varieties using arandomized complete block design with three replications. Analysis of variance
revealed significant variations among cultivars for seed yield, seed and pod number, biological
yield, yield of single and couple seed in pod, number of initial branches, number of heavy-single
and couple seeds in pod, number of single and couple immature seeds in pod and yield in
hectare (P<0.01). Differences among cultivars were significant for plant height and number of
initial branches (P<0.05). Results showed large variations among cultivars implying that there
is potential efficiency of selection among landraces. Principal Component Analysis (PCA) was
performed for quantitative traits and determined 85.6% of the total variation using first four
components. The cultivars were grouped into three clusters based on Euclidean distance
following Ward’s method. The Ahmad-Abad and the Ghaia-Gheshlagh landraces were grouped
in one distinct cluster and were determined as the best of cultivars even better than the improved
varieties. Therefore, they can be introduced as superior cultivars.
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