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Table 2. Summary of simple ANOVA and mean traits in the 15 lentil genotypes
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Figure 1. Heat map plot rendered based on Pearson’s correlation coefficients
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Figure 2. Dendrogram of the lentil genotypes based on studied traits using Ward method

Table 3. Analysis of variance and mean comparison of clusters for each studied traits in 15 lentil genotypes
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Table 5. Stepwise regression analysis for seed yield and the other traits
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Table 6. Stepwise regression analysis after removing weight of pods per plant (WPP)
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Table 7. Phenotypic path coefficient analysis for seed yield

B2k )l sl e I

Cdo o oy e il Y T p 3 5
\ Sg d LAME 5 NN NANG - s NN ST o/-0¥ /NN
Y als Lo i IYEY Nian% oeed - —/-¥0 BNA —+[-YA ofevy
¥ Gy o &l olass SV Sy /7 A - NI o[58 —\YF
¥ Loy 6yk S5 BN slass JAY- «/OA- NidYe — V¥ AL - o/-0- —\Ys
s gy ) 6k 93 M Sl -[D-A oA -IvYE —\ae e NS - —]-08
5 Lo SS9 <[5V Y </yY- —./-ay Ny 0+ ey -

Residual=0.128
&l

Abdollahi Hesar, A., O. Sofalian, B. Alizadeh, A. Asghari and H. Zali. 2020. Evaluation of some
autumn canola genotypes based on agronomy traits and SIIG index. Journal of Crop Breeding, 12(34):
151-159 (In Persian).

Ahamed, K.U., B. Akhter, M.R. Islam, M.R. Humaun and M.J Alam. 2014. Morphological
characterization and genetic diversity in lentil (Lens culinaris medikus ssp. Culinaris) germplasm.
International Journal of Agricultural Research, Innovation and Technology, 4(1): 70-76.

Ahmadi, K., H.R. Ebadzadeh, F. Hatami, H. Abdeshah and A. Kazemian. 2020. Agricultural Statistics
of the Years 2018-2019, Volume | — Crops. Information and Communication Technology Center,
Planning and Economic Affairs, Ministry of Agriculture-Jahad, Iran. 89p (In Persian).

Alghamdi, S.S., S.A. Al-Faifi, H.M. Migdadi, S.L. Al-Rowaily, E.H. El-Harty and M. Farooqg. 2017.
Genetic diversity and field performance of mung bean, faba bean and lentil genotypes in the Kingdom
of Saudi Arabia. International Journal of Agriculture and Biology, 19: 689-696.

Amiri, R., S. Sasani, S. Jalali-Honarmand, A. Rasaei, B. Seifolahpour and S. Bahraminejad. 2018.
Genetic diversity of bread wheat genotypes in Iran for some nutritional value and baking quality traits.
Physiology and Molecular Biology of Plants, 24(1): 147-157.


https://ideas.repec.org/s/ags/ijarit.html
http://dx.doi.org/10.52547/jcb.13.39.140
https://jcb.sanru.ac.ir/article-1-1250-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-02 ]

[ DOI: 10.52547/jch.13.39.140 ]

S Enl 9 095 By e el Lo)
V¥4 Ve 5wl ¥ opledd /o0 o Jlo /2y LS 2ol doliing

6. Babayeva, S., Z. Akparov, L. Amirov, K. Shikhaliyeva, S. Hasanova, K. Rustamov, R. Mirzayev, V.
Izzatullayeva, I. Mirzaliyeva, A. Mammadov and M. Abbasov. 2018. Genetic relationship among
introduced lentil germplasm using agronomic traits and ISSR markers. GENETIKA, 50(2): 575-590.

7. Badirdast, H., S.Y. Salehi-Lisar, H. Sabouri, A. Movafeghi and E. Gholamalipour. 2019.
Identification of drought stress tolerant genotypes in external rice germplasm using GGE biplot
graphical technique under drench and drought stress conditions. Environmental Stresses in Crop
Sciences, 12(2): 347-363 (In Persian).

8. Bagheri, A., M. Goldani and M. Hassanzadeh. 1998. Agronomy and plant breeding of lentil
(translation). Mashhad University Jahad Publications. 284p. (In Persian).

9. Chelladurai, V. and C. Erkinbaev. 2020. Lentils. In: Manickavasagan, A. and P. Thirunathan, (eds.),
Pulses. Springer Nature Switzerland AG. https://doi.org/10.1007/978-3-030-41376-7_8.

10. Faris, M.E., H.R. Takruri and A.Y. Issa. 2013. Role of lentils (Lens culinaris L.) in human health and
nutrition: a review. Mediterranean Journal of Nutrition and Metabolism, 6: 3-16.

11. Gautam, N.K., N. Singh, M.A. Iquebal, M. Singh, J. Akhtar, Z. Khan and B. Ram. 2014. Genetic
diversity analysis for quantitative traits in lentil (Lens culinaris Medik.) germplasm. Legume
Research, 37(2): 139-144.

12. Gholami Rezvani, N., A. Nezami and M. Kafi. 2019. Evaluation of lentil (Lens culinaris) genotypes
for autumn sowing in cold temperate regions under field conditions. Electronic Journal of Crop
Production, 11(4): 142-147 (In Persian).

13.Gupta, D., R.H. Dadu, P. Sambasivam, I. Bar, M. Azad, N. Beera, R. Ford and S. Biju. 2020.
Conventional and Biotechnological Approaches for Targeted Trait Improvement in Lentil. In: Gosal,
S.S. and S.H. Wani, (eds.), Accelerated Plant Breeding, Volume 3. Springer Nature Switzerland AG.
https://doi.org/10.1007/978-3-030-47306-8_3.

14. Haghighatnia, H. and A. Alhani. 2020. Evaluation of irrigation water salinity tolerance indices in new
cultivars and lines of safflower. Iranian Journal of Soil and Water Research, 51(7): 1811-1821 (In
Persian).

15. IBPGR. 1985. Lentil Descriptors. ICARDA, Aleppo, Syria.

16. Idrissi, O., A.R. Piergiovanni, F. Toklu, C. Houasli, S.M. Udupa, E. De Keyser, P. Van Damme and J.
De Riek. 2018. Molecular variance and population structure of lentil (Lens culinaris Medik.)
landraces from Mediterranean countries as revealed by simple sequence repeat DNA markers:
implications for conservation and use. Plant Genetic Resources, 16: 249-59.

17.Jawad, M., S.R. Malik, M.A. Sarwar, M. Asadullah, I. Hussain and R. Khalid. 2019. Genetic analysis
of lentil (Lens culinaris) exotic germplasm to identify genotypes suitable for mechanical harvesting.
Pakistan Journal of Agricultural Research, 32(1): 152-158.

18. Kanouni, H., D. Sadeghzadeh, A. Saeid, M.K. Abbasi, A. Rostami, K. Sotoudeh Maram and A.
Hesami. 2020. Assessment of morphological diversity in local landraces of desi type chickpea in west
Iran. Journal of Crop Breeding, 12(35): 189-201 (In Persian).

19. Kumar, J., D.S. Gupta and S. Kumar. 2021. Genetic Potential of Lentil as a Nutritionally Rich Food
Legume Crop. In: Gupta, D.S., S. Gupta and J. Kumar, (eds.), Breeding for Enhanced Nutrition and
Bio-Active  Compounds in  Food Legumes. Springer  Nature Switzerland AG.
https://doi.org/10.1007/978-3-030-59215-8_4.

20.Kumar, S., S.B.L. Srivastava, I.P.S. Malik and R. Kumar. 2012. Grouping of Lentil (Lens culinaris
Medik.) genotypes using non-hierarchical cluster analysis. Legume Research, 35(3): 239-242.

21.Kumari, M., R.K. Mittal, R.K. Chahota, K. Thakur, S. Lata and D. Gupta. 2018. Assessing genetic
potential of elite interspecific and intraspecific advanced lentil lines for agronomic traits and their
reaction to rust (Uromyces viciae-fabae). Crop and Pasture Science, 69: 999-1008.

22.Laskar, R.A., S. Khan, C.R. Deb, N. Tomlekova, M.R. Wani, A. Raina, R. Amin. 2019. Lentil (Lens
culinaris Medik.) Diversity, Cytogenetics and Breeding. In: Al-Khayri, J.M., S.M. Jain and D.V.
Johnson, (eds.), Advances in Plant Breeding Strategies: Legumes, Springer Nature Switzerland.
https://doi.org/10.1007/978-3-030-23400-3 9

23. Majnoun Hosseini, N. 2008. Agronomy and production of pulses. Tehran Unit of Jahad-e Daneshgahi.
281p (In Persian).

24. Majnoun Hosseini, N. and Naghavi, M.R. 2017. Genetic variation for seed yield and biomass in some
lentil genotypes (Lens culinaris). Iranian Journal of Field Crop Science, 48(3): 665-671 (In Persian).

25. Mardi, M., A.R. Taleei and M. Omidi. 2003. A study of genetic diversity and identification of yield
components in desi chickpea. Iranian Journal of Agriculture Science, 34(2): 345-351 (In Persian).

26. Moghadam, M., P. Safari and S.F. Danyali. 2012. GGE Biplot Analysis: A graphical Tool for
Breeders, Geneticists and Agronomists. Parivar publication, 396 p (In Persian).

27. Mohammadali-Pouryamchi, H., M.R. Bihamta, S.A. Peighambari and M.R. Naghavi. 2012. Effect of
terminal drought stress on grain yield and yield components in Kabuli chickpea genotypes. Iranian
Journal of Crop Sciences, 14(3): 202-217 (In Persian).

28. Moradi, S., J. Saba, A. Tavakoli and K. Afsahi. 2020. Evaluation of variations of agro-morphological
traits in landrace lentil populations of Zanjan province and selection of superior genotypes in rainfed
conditions. Electronic Journal of Crop Production, 12(4): 171-186 (In Persian).


https://escs.birjand.ac.ir/?_action=article&au=16525&_au=Halbibi++Badirdast&lang=en
https://escs.birjand.ac.ir/?_action=article&au=16526&_au=Sayyed+Yahya++Salehi-Lisar&lang=en
https://escs.birjand.ac.ir/?_action=article&au=13219&_au=Hossein++Sabouri&lang=en
https://escs.birjand.ac.ir/?_action=article&au=16527&_au=Ali++Movafeghi&lang=en
https://escs.birjand.ac.ir/?_action=article&au=11151&_au=Ebrahim++Gholamalipour&lang=en
https://ejcp.gau.ac.ir/?_action=article&au=47053&_au=Nasim++Gholami+Rezvani&lang=en
https://ejcp.gau.ac.ir/?_action=article&au=34748&_au=Ahmad++Nezami&lang=en
https://ejcp.gau.ac.ir/?_action=article&au=924&_au=Mohamad++Kafi&lang=en
https://ijswr.ut.ac.ir/?_action=article&au=643719&_au=HASAN++HAGHIGHATNIA&lang=en
https://ijswr.ut.ac.ir/?_action=article&au=694966&_au=ABOLGHASEM++ALHANI&lang=en
https://doi.org/10.1007/978-3-030-59215-8_4
https://doi.org/10.1007/978-3-030-23400-3_9
http://scholar.google.com/scholar?cluster=15239475910350803589&hl=en&oi=scholarr
https://jijas.ut.ac.ir/journal/about?lang=en
https://ejcp.gau.ac.ir/?_action=article&au=33878&_au=soheila++moradi&lang=en
https://ejcp.gau.ac.ir/?_action=article&au=11880&_au=Jalal++Saba&lang=en
https://ejcp.gau.ac.ir/?_action=article&au=9388&_au=Afshin++Tavakoli&lang=en
https://ejcp.gau.ac.ir/?_action=article&au=54755&_au=Kamran++Afsahi&lang=en
http://dx.doi.org/10.52547/jcb.13.39.140
https://jcb.sanru.ac.ir/article-1-1250-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-02 ]

[ DOI: 10.52547/jch.13.39.140 ]

S anl g 095 Pl el L2
N0+ s w23 bl Jloss) cuigis bl (asls g o patein ()bl sla by, jl oolitul b Lute wgllan (clacuisi olulis

29. Moravek, D., A.M. Duncan, L.B. VanderSluis, S.J. Turkstra, E.J. Rogers, J.M. Wilson, A. Hawke and
D.D. Ramdath. 2018. Carbohydrate replacement of rice or potato with lentils reduces the postprandial
glycemic response in healthy adults in an acute, randomized, crossover trial. Journal of Nutrition,
148(4): 535-541.

30. Najafi Mirak, T., M. Dastfal, B. Andarzian, H. Farzadi, M. Bahari and H. Zali. 2018. Stability analysis
of grain yield of durum wheat promising lines in warm and dry areas using parametric and non-
parametric methods. Journal of Crop Production and Processing, 8(2): 79-96 (In Persian).

31.Nouri Goghari, M., H. Dashti, S. Madah Hosseini and E. Dehghan. 2015. Evaluation of genetic
diversity of lentil germplasm using morphological traits in Bardsir. Iranian Journal of Field Crop
Sciences, 45(4): 541-551 (In Persian).

32. Pezeshkpour, P. and S. Afkar. 2019. Assessment of variability of lentil genotypes for agronomic traits
using multivariate analyses. Journal of Crop Breeding, 11(30): 142-151.

33.Pouresmael, M., M. Akbari, Sh. Vaezi and Sh. Shahmoradi. 2009. Effects of drought stress gradient
on agronomic traits in Kabuli chickpea core collection. Iranian Journal of Crop Sciences, 11(4): 307-
324 (In Persian).

34.Pouresmael, M., F. Ghanavati and E. Beizaie. 2012. Interspecific variation of morphological traits in
Lens nigricans, L. ervoides and L. odemensis wild lentil species. Seed and Plant Journal, 28(4): 545-
562 (In Persian).

35.Rahimi, M.H., S. Houshmand, M. Khadambashi and N. Ghasemi Siani. 2018. Study of genetic
diversity and relationships between agronomic traits in lentil. Iranian Journal of Pulses Research, 9(2):
100-113 (In Persian).

36. Rahmati, M. 2020. Assessment of relationships among traits and selection of superior bread wheat
genotypes using genotype by yield x trait biplot method. Cereal Research, 10(1): 61-72 (In Persian).
37.Roy, S., M.A. Islam, A. Sarker, M.A. Malek, M.Y. Rafii and M.R. Ismail. 2013. Determination of
genetic diversity in lentil germplasm based on quantitative traits. Australian Journal of Crop Science,

7(1): 14-21.

38. Tadili, S., A. Asghari, R. Karimizadeh, O. Sofalian and H. Mohammaddoust Chamanabad. 2020.
Evaluation of drought stress tolerance in advanced lines durum wheat using the selection index of
ideal genotype (SIIG). Journal of Crop Ecophysiology, 14(1): 45-62 (In Persian).

39. Tahmasebi, S., M. Dastfal, H. Zali and M. Rajaie. 2018. Drought tolerance evaluation of bread wheat
cultivars and promising lines in warm and dry climate of the south. Cereal Research, 8(2): 209-225 (In
Persian).

40.Toklu, F., T. Karaké y, E. Hakl, T. Bicer, A. Brandolini, B. Kilian and H. O zkan. 2009. Genetic
variation among lentil (Lens culinaris Medik) landraces from Southeast Turkey. Plant Breeding,
128(2): 178-186.

41.Tyagi, S.D. and M.H. Khan. 2010. Studies on genetic variability and interrelationship among the
different traits in Microsperma lentil (Lens culinaris Medik). Journal of Agricultural Biotechnology
and Sustainable Development, 2(1): 15-20.

42. Usefi, M., H. Dashti, M.R. Bihamta and S. Madah Hosseini. 2017. Analysis of genetic diversity in
agronomic traits of Chickpea (Cicer arietinum L.) genotypes using multivariate methods. Iranian
Journal of Field Crop Science, 48(2): 567-578 (In Persian).

43.Vanave, P.B., A.H. Jadhav, A.V. Mane, S.G. Mahadik, M.G. Palshetkar and S.G. Bhave. 2019.
Genetic variability studies in lentil (Lens culinaris Medic.) genotypes for seed yield and attributes.
Electronic Journal of Plant Breeding, 10(2): 685-691.

44, Yarahmadi, S., Gh.A. Nematzade, H. Sabouri and H. Najafi Zarini. 2021. Selection of agro-
morphological traits related to spring wheat yield in dryland conditions as selection indices.
Environmental Stresses in Crop Sciences, 13(4): 1019-1030 (In Persian).

45, Zaccardelli, M., F. Lupo, A.R. Piergiovanni, G. Laghetti, G. Sonnante and M.G. Daminati. 2012,
Characterization of Italian lentil (Lens culinaris Medik.) germplasm by agronomic traits, biochemical
and molecular markers. Genetic Resources and Crop Evolution, 59: 727-738.

46. Zahedi, F., D Nabati Ahmadi, M. Mohammadi and R. Karimizadeh. 2016. Path analysis to study
morph-physiological traits, yield and traits related to yield of lentil genotypes under rain fed condition.
Journal of Plant Productions, 39(2): 71-80 (In Persian).

47.Zali, H. and A. Barati. 2020. Evaluation of selection index of ideal genotype (SIIG) in other to
selection of barley promising lines with high yield and desirable agronomy traits. Journal of Crop
Breeding, 12(34): 93-104 (In Persian).

48. Zali, H., T. Hasanloo, O. Sofalian, A. Asghari and M. Zeinalabedini. 2016. Appropriate strategies for
selection of drought tolerant genotypes in canola. Journal of Crop Breeding, 8(20): 77-90 (In Persian).

49.Zali, H., O. Sofalian, T. Hasanloo, A. Asghari and S.M. Hoseini. 2015. Appraising of drought
tolerance relying on stability analysis indices in canola genotypes simultaneously, using selection
index of ideal genotype SIIG) technique: Introduction of new method. Biological Forum — An
International Journal, 7(2): 703-711.


https://jcpp.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Najafi+Mirak
https://jcpp.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Dastfal
https://jcpp.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Andarzian
https://jcpp.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Farzadi
https://jcpp.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Bahari
https://jcpp.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Zali
https://jcpp.iut.ac.ir/article-1-2688-en.pdf
https://jcpp.iut.ac.ir/article-1-2688-en.pdf
https://jcpp.iut.ac.ir/article-1-2688-en.pdf
https://ijfcs.ut.ac.ir/?_action=article&au=176920&_au=Marziyeh++Nouri+Goghari&lang=en
https://ijfcs.ut.ac.ir/?_action=article&au=177091&_au=Hossein++Dashti&lang=en
https://ijfcs.ut.ac.ir/?_action=article&au=180222&_au=Shahab++Madah+Hosseini&lang=en
https://ijfcs.ut.ac.ir/?_action=article&au=177093&_au=Elham++Dehghan&lang=en
https://spj.areeo.ac.ir/?_action=article&au=171101&_au=M.+Pouresmael&lang=en
https://spj.areeo.ac.ir/?_action=article&au=169978&_au=F.+Ghanavati&lang=en
https://spj.areeo.ac.ir/?_action=article&au=170371&_au=E.+Beizaie&lang=en
https://cr.guilan.ac.ir/?_action=article&au=9859&_au=Syrous++Tahmasebi&lang=en
https://cr.guilan.ac.ir/?_action=article&au=19259&_au=Manoochehr++Dastfal&lang=en
https://cr.guilan.ac.ir/?_action=article&au=27874&_au=Hassan++Zali&lang=en
https://cr.guilan.ac.ir/?_action=article&au=9858&_au=Majid++Rajaie&lang=en
https://ijfcs.ut.ac.ir/?_action=article&au=539839&_au=Malihe++Usefi&lang=en
https://ijfcs.ut.ac.ir/?_action=article&au=166656&_au=Hossein++Dashti&lang=en
https://ijfcs.ut.ac.ir/?_action=article&au=143915&_au=Mohammad+Reza++Bihamta&lang=en
https://ijfcs.ut.ac.ir/?_action=article&au=166658&_au=Shahab++Madah+Hosseini&lang=en
https://plantproduction.scu.ac.ir/?_action=article&au=15750&_au=Fatemeh++Zahedi&lang=en
https://plantproduction.scu.ac.ir/?_action=article&au=15340&_au=D++N&lang=en
https://plantproduction.scu.ac.ir/?_action=article&au=15751&_au=Mohtasham++Mohammadi&lang=en
https://plantproduction.scu.ac.ir/?_action=article&au=15752&_au=Rahmat+allah++karimizadeh&lang=en
http://dx.doi.org/10.52547/jcb.13.39.140
https://jcb.sanru.ac.ir/article-1-1250-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-02 ]

[ DOI: 10.52547/jch.13.39.140 ]

Journal of Crop Breeding Vol. 13, N0 39, Autumn 2021 ...ttt e e 151

Identification of Lentil Desirable Genotypes Using Multivariate Statistical
Methods and Selection Index of Ideal Genotype under Rainfed Conditions

Reza Amiri*, Payam Pezeshkpour? and Iraj Karami®

1- Assistant Professor, Crop and Horticultural Science Research Department, Lorestan Agricultural and Natural
Resources Research and Education Center, AREEO, Khorramabad, Iran (Corresponding author: r.amiri@areeo.ac.ir)
2- Assistant Professor, Crop and Horticultural Science Research Department, Lorestan Agricultural and Natural
Resources Research and Education Center, AREEO, Khorramabad, Iran
3- Researcher, Dryland Agricultural Research Institute, Sararood Branch, Agricultural Research, Education and
Extension (AREEO), Kermanshah, Iran
Received: April 29, 2021 Accepted: May 19, 2021

Abstract

In order to study some agronomic characteristics and identify the desirable genotypes using
different statistical methods, 15 lentil genotypes received from ICARDA were evaluated in a
randomized complete block design with three replicates under rainfed conditions at Sarab-
Changai Research Station, Lorestan Agricultural and Natural Resources Research and
Education Centre, Khorramabad, Iran during 2019-2020 cropping year. According to the results,
analysis of variance indicated significant genotypic diversity between the studied genotypes in
terms of most traits. The correlation between grain yield per plant and most of the traits,
especially yield components, was positive and significant. Genotypes 13, 14, 7 and 1 were
known as the best and genotypes 15, 12 and 4 were identified as the weakest genotypes based
on the results of various statistical methods including mean comparisons, cluster analysis,
“genotype x trait” biplot and SIIG index. The highest direct positive effect on “seed yield per
plant” belonged to the “number of one-seeded pods per plant” (0.580) and “hundred seed
weight” (0.437), respectively, and therefore these traits can be applied as selection criteria.
Moreover, genotype 7 was the best genotype in terms of important agronomic traits and has the
potential to be used in the future breeding and subsequent agronomic research programs.
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