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Table 3. Genetic parameters of agronomic and morphology traits in control cultivars and wild relatives of wheat
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Table 4. Correlation coefficients of agronomic and morphology traits in control cultivars and wild relatives of wheat

¥ W T B ) A v B ) ¥ ¥ v \
\ syl =)
\ 90 i Jdb Y
Job ¥
) e USRI A S
Sy
) N/SUSa B (Y o o ¥
gy
\ -Jy¥ose N IEVACCI YOI SN
2
) -[p3ye --08 YN A T
48l
\ JASATE byt —/\N <IY¥A VRV RSVl e Y
i3 sl —A
) SJRVBT AN A —/-20 IR VYL gpApee SRR
alw yd
\ <I\vE A x5 Nas Sy NS -IYAA® -Ives als Jsb -4
) RS OV BN Ay -Ivos — [y IR SRR RVER sl oy
) JJsyye" e JAVERLAVATLAFET L ppee — /Yy -IY¥A SEVEREENTE s e )Y
s -yy
\ By N Y S B Y0 A /0 e YL UV S YL 4\ AT L 8 <IYEA e |
o Dy
9 =Y
\ SOASEE AR VYR VA VYR WYY L pee —/\¥F <NAY SRV fEye a9
FURSTS

PEaPE (Som)S) Jdo bl o puS (g lgligs 5 wals pB)l )5 &y 5 Slas S5 Clio (g )Ty cul s —0 Joa>
Table 5. Regression coefficients of traits affecting grain yield in control cultivars and wild wheat relatives based on
stepwise regression model

o O > po el oy 040, lskusl (gm0 )S ) Gy O3Sy oy e
/Y Qv PR Yy i js
a5/ JIA SV o5 il pasl
v/ .18 -1+9A ooy £lis)|
av/o -I¥ —]-54 R als Jobo
av/A - I¥ AN QAN b ) &l sl

—+/-¥a lase 5l 4o ye

oV Jlein] pdaw j3 )l gixe s

PRl (g Sy ol 2 Jio 4 00 3)ls wlao b piS &l 3)Skos ol 438 @l = Joi>
Table 6. Results of path analysis for grain yield of wheat with traits entered into the model based on stepwise
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Table 8. Estimation of Wilkes-Lambda and F values and grouping accuracy percentage to determine the cutting
location in cluster analysis of wheat genotypes
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Table 10. Results of discriminant analysis for grouping studied genotypes
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Figure 1. Dendrogram derived from cluster analysis of wheat genotypes based on measured traits

SySlas Ly Sojgdsm 0)Slas (YL (Stsed 9 Sojglon
3y Shoe Lilidl cops o Lacaiss ol 5l oles ce il
..))_.g 0 —8 4\._.3‘.) J)_{Lo& )HQ(} 4_.’>tw ).) 9 ;i_.:)}]y)
Bl (ghls a8 1 Jgl 09,5 53 39290 Slrcaiss
°)—’5 4_») ..\_3.35.3 C'A.wl.)).: ua.&l.w Cluo dl).: Cudo uaisl.m
ol lp 0ele Hlade oyl Gy &5 Y 0)led el
Oloseo 1y (d9m 00 el pB)l by duslio > > Cio

Dy, 4 cans cpl e Mol cas

P85 5 Glcwy; lads 45wl pulul

5 2 S Job i)l Slao gl oy 5 p)lee 09,5
G dg b aS Wdg Cute (1mSilee I Glysul glyls ails b
ey by Olao ol el ond 0yl (YL il
Sl Jobo g £l Slao 45 3)lg 9 g )S) 425 @l
slacass il plye ab s Sles 5o Clan lyie 4
L2 pByl g g (Mol )5 sl 09)5 cul 53 39290
08,5 45 0 b uisman S ealiw] cuwlio 5Sles (4l
3ySdes bz Sy sk g el Clie (Vb (Stuen


http://dx.doi.org/10.52547/jcb.14.41.29
https://jcb.sanru.ac.ir/article-1-1293-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.52547/jch.14.41.29 ]

YA

10.

11.

12.

13.

14.
15.
16.
17.

18.

19.
20.

21,

22,

s o g o) dl (B g iag 9 S5 L) denl gyl oy
pAS (g (Mgldags 53 (S5I58)90 9 ()5 Cilisee Clio 55 () 2

&l
Ahmadi, J., A. Pour-Aboughadareh, S. Fabriki-Ourang, A.A. Mehrabi and K.H.M. Siddique. 2018.
Screening wild progenitors of wheat for salinity stress at early stages of plant growth: Insight into
potential sources of variability for salinity adaptation in wheat. Crop and Pasture Science, 69: 649-
658.
Bhatta, M., A. Morgounov, V. Belamkar, J. Poland and P.S. Baenziger. 2018. Unlocking the novel
genetic diversity and population structure of synthetic Hexaploid wheat. BMC Genomics, 19: 591.
Breeding Science, 61: 347-357.
Chhuneja, P., S. Kaur, T. Garg, M. Ghai, S. Kaur, M. Prashar, N.S. Bains, R.K. Goel, B. Keller and
H.S. Dhaliwal. 2008. Mapping of adult plant stripe rust resistance genes in diploid a genome wheat
species and their transfer to bread wheat. Theoretical and Applied Genetics, 116: 313-324.
Dante, F.P., T. Malachy, J.J. Campbell, X.C. Folsom, R. Greg, P. Kumar, B. Stephen and W.
Harkamal 2013. Introgression of Novel traits from a wild wheat relative improves drought adaptation
in wheat. Plant Physiolgy, 161: 1806-1819.
Dayem, A.E.L., Y.A.E.L. Gohary and H.E. Ibrahim. 2021. Path-Coefficient Analysis and Correlation
Studies on Grain Yield and its Components of some Bread Wheat Genotypes under Three Irrigation
Treatments. Journal of Plant Production, 12(2): 115-123.
De Ponti, O. 2010. Germplasm exploitation and ownership: Who owns what? 2nd International
Symposium on Genomics of Plant Genetic Resources, Bologna, Italy, 30 pp.
Dempewolf, H., G. Baute, J. Anderson, B. Kilian, C. Smith and L. Guarino. 2017. Past and future use
of wild relatives in crop breeding. Crop Science, 57: 1070-1082.
Djanaguiraman, M., P.V.V. Prasad, J. Kumari, S.K. Sehgal, B. Friebe, I. Djalovic, Y. Chen, K.H.M.
Siddique and B.S. Gill. 2019. Alien chromosome segment from Aegilops speltoides and Dasypyrum
villosum increases drought tolerance in wheat via profuse and deep root system. BMC Plant Biology,
19: 242.
FAOSTAT, Food and Agricultural Commodities Production. [(accessed on 20 May 2021)]; Available
online: http://faostat.fao.org/site/339/default.aspx.
Hairat, S. and P. Khurana. 2015. Evaluation of Aegilops tauschii and Aegilops speltoides for acquired
thermotolerance: Implications in wheat breeding programmes. Plant Physiology and Biochemistry, 95:
65-74.
Hamedi, M., M. Maleki, M. Rahimi, A. Baghizadeh and N.S. Alavi. 2017. Grouping of Different
Populations of Wild Wheat (Triticum Boeoticum) by Multivariate Analysis. Journal of Crop Breeding,
9(21): 27-35 (In Persian).
Janmohammadi, M., N. Sabaghnia and M. Nouraein. 2014. Path analysis of grain yield and
yieldcomponents and some agronomic traits in breadwheat. Acta Universitatis Agriculturae et
Silviculturae Mendelianae Brunensis, 62: 945-952. http://dx.doi.org/10.11118/actaun201462050945
Kandel, M., A. Bastola, P. Sapkota, O. Chaudhary, P. Dhakal and P. Chalise. 2017. Association and
path coefficient analysis of grain yield and its attributing traits in different genotypes of wheat
(Triticum aestivum L.). International Journal of Applied Sciences and Biotechnology, 5(4): 449-453.
Kashif, M. and I. Khalig. 2004. Heritability, correlation and path coefficient analysis for some
metrictraits in wheat. International Journal of Agriculture and Biology, 1: 138-142.
Kiani, R., A. Arzani and F. Habibi. 2015. Physiology of salinity tolerance in Aegilops ylindrica. Acta
Physiologiae Plantarum, 37: 135-145.
Kishii, M. 2019. An update of recent use of Aegilops species in wheat breeding. Frontiers in Plant
Science, 10: 585.
Kumar, A., A. Sharma, R. Sharma, P. Srivastva and A. Choudhary. 2021. Exploration of wheat wild
relative diversity from Lahaul valley: a cold arid desert of Indian Himalayas. Cereal Research
Communications, https://doi.org/10.1007/s42976-021-00166-w.
Kumar, R., B. Bhushan, R. Pal and S.S. Gaurav. 2014. Correlation and path coefficient analysis
forquantitative traits in wheat (Triticum aestivum L.) under normal condition, Annals of Agriculture
Bio Research, 19:447-450.
Limin, A.E. and D.B. Fowler. 1981. Cold hardiness of some wild relatives of hexaploid wheat.
Botany, 59: 572-573.
Masoomi-Aladizgeh, F., A. Aalami, M. Esfahani, M.J. Aghaei and K. Mozaffari. 2015. Identification
of CBF14 and NAC2 genes in Aegilops tauschii associated with resistance to freezing stress. Applied
Biochemistry and Biotechnology, 176: 1059-1070.
Maurya, A.K., R.K. Yadav, A.K. Singh, A. Deep and V. Yadav. 2020. Studies on correlation and path
coefficients analysis in bread wheat (Triticum aestivum L.). Journal of Pharmacognosy and
Phytochemistry, 9(4): 524-527.
Milner, S.G., M. Jost, S. Taketa, L.R. Mazon, A. Himmelbach, M. Oppermann, S. Weise, H.
Knipffer, M. Basterrechea, P. Konig, D. Schuler, R. Sharma, R.K. Pasam, T. Rutten, G. Guo, D. Xu,
J. Zhang, G. Herren, T. Muller, S.G. Krattinger, B. Keller, Y. Jiang, M.Y. Gonzalez, Y. Zhao, A.
Habeku, S. Farber, F. Ordon, M. Lange, A. Bérner, A. Graner, J.C. Reif, U. Scholz, M. Mascher and


http://dx.doi.org/10.52547/jcb.14.41.29
https://jcb.sanru.ac.ir/article-1-1293-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.52547/jch.14.41.29 ]

e S0 9 ) Al (B i 9y S5 L) denl ()l oy

) V) Sl IEY o)l /s e Jlo /sl lalS eMo! asliiags,

N. Stein. 2019. Genebank genomics highlights the diversity of a global barley collection. Nature
Genetics, 51: 319-326.

23.Mishra, A., P. Kumar, M.D. Shamim, K.K. Tiwari, P. Fatima, D. Srivastava, R. Singh and P. Yadav.
2019. Genetic diversity and population structure analysis of Asian and African aromatic rice (Oryza
sativa L.) genotypes. Journal of Genetics, 98; 92-111.

24.Mondal, S., A. Sallam, D, Sehgal, A.K. Biswal, M. Farhad, N.J. Krishnan, U. Kumar, S. Sukumaran
and Y. Nehela. 2021. Advances in breeding for abiotic stress tolerance in wheat. In book: Genomic
Designing for Abiotic Stress Resistant Cereal CropsPublisher: Springer.

25. Moradi Sarabsheli, A., M.R. Naghavi, M.J. Aghaei. 2011. The Study of Genetic Diversity in Wild
Wheat Species by Morphological Traits. Plant Productions, 34(2): 41-55 (In Persian).

26. Mdller, T., B. Schierscher-Viret, D. Fossati, C. Brabant, A. Schori, B. Keller and S.G. Krattinger.
2018. Unlocking the diversity of genebanks: whole-genome marker analysis of Swiss bread wheat and
spelt. Theoretical and Applied Genetics, 131: 407-416.

27.Naghdipour, A., M. Khodarahmi, A. Pourshahbazi and M. Esmaeilzade. 2011. Factor analysis for
grain yield and other traits in durum wheat. Journal of Agronomy and Plant Breeding, 7: 84-96 (In
Persian).

28.Nasri, R., F. Paknezhad, M. Sadeghi SHoa, S. Ghorbani and Z. Fatemi. 2012. Correlation and path
analysis of drought stress on yield and yield components of barley (Hordeum vulgare) in Karaj region.
Journal of Agronomy and Plant Breeding, 8(4): 155-165 (In Persian).

29.Noori, A., A.A. Mehrabi and H. Safari. 2017. Study of Correlation and Path Coefficient Analysis of
Agronomic Traits and GrainYield for Aegilops cylindrica Accessions under Non-Stress and Drought
StressConditions in llam. Journal of Crop Breeding, 9(23): 76-84 (In Persian).

30. Nowak, J.L., S. Okon and A. Wieremczuk. 2020. Molecular diversity analysis of genotypes from
four Aegilops species based on retrotransposon—microsatellite amplifed polymorphism (REMAP)
markers. Cereal Research Communications, 49(1): 37-44.

31.Pandey, G., L. Yadav, A. Tiwari, H.B. Khatri, S. Basnet, K. Bhattarai and N. Khatri. 2017. Analysis
of yield attributing characters of different genotypes of wheat in Rupandehi, Nepal. International
Journal of Environment, Agriculture and Biotechnology, 2(5): 238915.

32.Pour-Aboughadareh, A., J. Ahmadi, A.A. Mehrabi, M. Moghaddam and A. Etminan. 2017.
Evaluation of agro-morphological diversity in wild relatives of wheat collected in IranJournal of
Agricultural Science and Technology, 19: 943-956.

33. Pour-Aboughadareh, A., M. Omidi, M.R Naghavi, A. Etminan, A.A. Mehrabi and P. Poczai. 2020.
Wild relative of wheat respond well to water deficit stress: a comparative study of antioxidant enzyme
activities and their encoding gene expression. Agriculture, 10(9): 425.

34.Pour-Aboughadareh, A., M. Moghaddam, S.S. Alavikia and A.A. Mehrabi. 2016. Assessing
heritability of agro-morphological characters and relationship between genetic diversity with
geographical factors in Einkorn wild wheat populations collected from West and Northwest of Iran.
Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research, 24(2): 287-304.

35. Pour-Aboughadareh, A., J. Ahmadi, A.A. Mehrabi, A. Etminan, M. Moghaddam and K.H.M.
Siddique, 2017. Physiological responses to drought stress in wild relatives of wheat: Implications for
wheat improvement. Acta Physiologiae Plantarum, 39: 106.

36. Pour-Aboughadareh, A., F. Kianersi, P. Poczai and H. Moradkhani. 2021. Potential of Wild Relatives
of Wheat: ldeal Genetic Resources for Future Breeding Programs. Agronomy, 11(8): 1656.
https://doi.org/10.3390/agronomy11081656

37.Pour-Aboughadareh, A., M. Omidi, A. Etminan and A.A. Mehrabi. 2017. The importance of wild
wheat germplasm in breeding for resistance to abiotic stresses. Modern Genetics Journal, 12(4): 489-
504.

38. Pradheep, K., M. Singh, S.M. Sultan, K. Singh, R. Parimalan and S.P. Ahlawat. 2019. Diversity in
wild relatives of wheat: an expedition collection from cold-arid Indian Himalayas. Genetic Resources
and Crop Evolution, 66: 275-285.

39. Rahmati, M., A. Ahmadi and T. Hosseinpour. 2018. Study of Genetic Variability, Heritability and
Relationship between Grain Yield and Yield-Related Traits on Bread Wheat Genotypes under Dry
Land Conditions. Journal of Crop Breeding, 10(25): 167-175 (In Persian).

40. Regmi, S., B. Poudel, B.R. Ojha, R. Kharel, P. Joshi, S. Khanal and B.P. Kandel. 2021. Estimation of
Genetic Parameters of Different Wheat Genotype Traits in Chitwan, Nepal. International of
Agronomy. Article ID 6651325, 10 pp.

41.Reynolds, M.P., F. Dreccer and R. Trethowan. 2007. Drought adaptive traits derived from wheat wild
relatives and landraces. Journal of Experimental Botany, 58: 177-186.

42.Riar, AK., S. Kaur, H.S. Dhaliwal, K. Singh and P. Chhuneja. 2012. Introgression of a leaf rust
resistance gene from Aegilops caudata to bread wheat. Journal of Genetics, 91: 155-161.

43. Sansaloni, C., J. Franco, B. Santos, L. Percival-Alwyn, S. Singh, C. Petroli, J. Campos, K. Dreher, T.
Payne, D. Marshall, B. Kilian, I. Milne, S. Raubach, P. Shaw, G. Stephen, J. Carling, C. Saint Pierre,
J. Burguefio, J. Crosa, H. Li, C. Guzman, Z. Kehel, A. Amri, A. Kilian, P. Wenzl, C. Uauy, M.


http://dx.doi.org/10.52547/jcb.14.41.29
https://jcb.sanru.ac.ir/article-1-1293-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.52547/jch.14.41.29 ]

e e g o) Al (B it 9 S5 L) denl i)l e
¥ paS iz Mglings )3 SGlshrge 9 (1)) e Clio g9 (o)

Banziger, M. Caccamo and K. Pixley. 2020. Diversity analysis of 80,000 wheat accessions reveals
consequences and opportunities of selection footprints. Nature Communications, 11: 4572.

44. Shahid, M., M. Fida and M. Tahir. 2002. Path coefficient analysis in wheat. Sarhad Journal of
Agriculture, 18: 383-388.

45.Shirzad, H., J. Ahmadi, M.J. Aghaei and B. Sorkhi. 2020. Morphological Genetic Variation of Native
Species of Aegilops triuncialis L. Collected from the northern half of Iran. Journal of Plant
Researches, 34(3): 682-693 (In Persian).

46. Sohail, Q., T. Inoue, H. Tanaka, A.E. Eltayeb, Y. Matsuoka and H. Tsujimoto. 2011. Applicability of
Aegilops tauschii drought tolerance traits to breeding of hexaploid wheat.

47.Topal, A., C. Aydin, N. Akgun and M. Babaoglu. 2004. Diallel crosses analysis in durum wheat
(Triticum durum Desf.): identification of best parents for some kernel physical features. Field Crops
Research, 87: 1-12.

48. Upadhyay, K. 2020. Correlation and path coefficient analysis among yield and yield attributing traits
of wheat (Triticum aestivum L.) genotypes. Archives of Agriculture and Environmental Science, 5(2):
196-199.

49. Vikram, P., J. Franco, J. Burguefio, H. Li, D. Sehgal, C. Saint-Pierre, C. Ortiz, V.K. Singh, C. Sneller,
A. Sharma, M. Tattaris, C. Guzman, J. Pena, C.P. Sansaloni, J.A.C. Serna, K. Thiyagarajan, G.F.
Davila, M. Reynolds, K. Sonder, V. Govindan, M. Ellis, S. Bhavani, M.R. Jalal Kamali, M. Roosatei,
S. Singh, D. Basandrai, N.S. Bains, A. Basandrai, T. Payne, J. Crossa and S. Singh. 2020. Strategic
use of Iranian bread wheat landrace accessions for genetic improvement: Core set formulation and
validation. Plant Breeding, 43(1): 87-99.

50.Wang, S.C., D. Wong, K. Forrest, A. Allen, S.M. Chao, B.E. Huang, M. Maccaferri, S. Salvi, S.G.
Milner, L. Cattivelli, A.M. Mastrangelo, A. Whan, S. Stephen, G. Barker, R. Wieseke, J. Plieske,
International Wheat Genome Sequencing Consortium, Lillemo, M., D. Mather, R. Appels, R.
Dolferus, G. Brown-Guedira, A. Korol, A.R. Akhunova, C. Feuillet, J. Salse, M. Morgante, C.
Pozniak, M.C. Luo, J. Dvorak, M. Morell, J. Dubcovsky, M. Ganal, R. Tuberosa, C. Lawley, I.
Mikoulitch, C. Cavanagh, K.J. Edwards, M. Hayden and E. Akhunov. 2014. Characterization of
polyploid wheat genomic diversity using a high-density 90000 single nucleotide Orphism array. Plant
Biotechnology Journal, 12: 787-796.

51. Weide, A., S. Rieh, M. Zeidi and N.J. Conard. 2013. Using new morphological criteria to identify
domesticated emmer wheat at the aceramic Neolithic site of Chogha Golan (Iran). Journal of
Archaeological Science, 57: 109-118.


http://dx.doi.org/10.52547/jcb.14.41.29
https://jcb.sanru.ac.ir/article-1-1293-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.52547/jch.14.41.29 ]

Journal of Crop Breeding Vol. 14, N0 41, SPring 2022 ...........cooiiieeecieiiieeeeee e et e e e eeri e eneen s esnee e eneeneene e 41

Investigation of Diversity of Different Agronomic and Morphological Traits in
Wild Wheat Relatives

Maryam Jabari* Ahmadreza Golparvar?, Behzad Sorkhilalehloo® and Majid shams*

1- Department of Agronomy and Plant Breeding, College of Agriculture, Isfahan (Khorasgan) Branch, Islamic Azad
University, Isfahan, Iran
2- Department of Agronomy and Plant Breeding, College of Agriculture, Isfahan (Khorasgan) Branch, Islamic Azad
University, Isfahan, Iran, (Corresponding author: dragolparvar@gmail.com)
3- Assistance of professor, Genetic Department, Seed and Plant Improvement Institute, AREEO, Karaj, Iran
4- Assistance of professor, Department of Agronomy and Plant Breeding, College of Agriculture, Isfahan

(Khorasgan) Branch, Islamic Azad University, Isfahan, Iran
Received: 24 August 2021 Accepted: 9 January 2022

Extended Abstract

Introduction and Objective: Wild relatives of wheat are one of the most important genetic
resources for use in wheat breeding programs. Therefore, identifying wheat wild relatives and
Awareness of the diversity in them, also protecting these species is undeniably effective in
expanding the richness of the gene pool and the genetic base of new cultivars and can be a good
tool for future breeders.

Material and Methods: The present study was conducted to evaluate the genetic diversity and
to investigate the relationships between traits in 49 species of wild wheat relatives in augmented
design in five blocks in the Genetic Research and National Plant Gene Bank of Iran of Seed and
Plant Breeding Research Institute in 2019-2020 crop year.

Results: Based on the results of analysis of variance, there was a significant difference in the
probability level of 0.01 between different wild relatives of wheat in terms of height, peduncle
extrusion length, peduncle length and grain length and grain width. The values of diversity
coefficients also indicated high diversity between different species of wild relatives in terms of
morphological traits other than flag leaf length. The highest coefficient of genetic variation and
the highest heritability was related to peduncle length trait. Based on the results of estimating
the correlation coefficients between traits, there was a positive and significant relationship
between yield and yield components. Based on the results of regression analysis, five traits of
spike weight, harvest index, height, grain length and number of grains per spike were
determined as traits affecting grain yield. Among these traits, spike weight was mainly direct
and number of grains per spike was indirectly, affected grain yield. The results of factor analysis
led to the identification of three factors that explained 84.39% of the differences between the
data. The dendrogram obtained from the cluster analysis divided cultivars and species into three
general groups based on all traits. The genotypes in the fourth and fifth groups can be used for
breeding and production of new cultivars by improving biological yield and grain yield, due to
positive deviation from the total mean for height, flag leaf length and grain length traits, and the
first group genotypes can be used to harvest index improvement.

Conclusion: There was a significant variation in morphological traits among the studied wheat
wild relatives, which can be used for breeding programs of genetic resource.

Keywords: Cluster analysis, Genetic diversity, Factor analysis, Wheat, Wild relatives
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