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Fig. 1. Sample of patterns of seeds water and salt-soluble proteins of lentil promising genotypes
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Table 1. Reaction of advanced lentil lines to Fusarium wilt
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HR: Highly Resistant; R: Resistant; MR: Moderately Resistant; MS: Moderately Susceptibe; S: Susceptible; HS: Highly Susceptible.
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Table 2. Analysis of variance for percentage of dead plants in studied lentil genotypes
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Table 3. Analysis of variance and the amount of LSD for mean comparison for studied traits of lentil promising genotypes
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Table 4. Genetic diversity on basis of Nei index and Shanon index in water and salt-soluble proteins
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Fig. 2. Clustering of lentil promising genotypes based on water and salt-soluble proteins molecular data for seeds.
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electrophoresis data.
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morphological traits in lentil genotypes studied.

\yag uw)gﬁb 1Y oylouis [# 0490 /w) LS*“"‘S‘“') (W -


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.13.7
http://gebsj.ir/article-1-236-en.html

[ Downloaded from gebg.ir on 2025-11-05 ]

[ DOR: 20.1001.1.25885073.1396.6.2.13.7 ]

Q‘)&.@A} QL;..»«:-

el Caoglio b (i g p Sl SO LU

(s GBS 5 Slis o o8 w0 8 D 55 03 0l el (e o S 5 O S5 ol 1510 gk
Table 5. Regression coefficients and coefficient of determination corrected in stepwise regression between traits and protein

markers.

Qs slas b SESI SYP )

SLlS  asss LS as)s A

AUA )3 oD 4laa y3 ed e

e eoler

YYY/VY aV/v0 \7a%

Ak —V/eg®

N

-\ ./oaz:-

VY YoM e 3l s

Ve
1
—\V/VAR R .
s
Ve
Vo
1
1\
\A
4

Yn

AN A AR?

Y Y R?

Loy ) JL;:.;-‘CE.‘): Soldoae 5 Aoy 0 JL&:}\CE—A‘)J o3 sme o g *F g *
“and ™ significant in P<0.05 and P<0.01

G0 Aub 5 LQTL s A SLOKG Jgd edp )5
5 .(Gebhardt et al. 2004) S Sliv Jysee lLLE
oo Olal Glawel 53 Olg e el Bme o )
Slelid 5 Caglin K53 andlan sl ol ) S sslizd

Sl O e e Glacssl (SE) Jedly e

Slaas gazme 3 u)l-b Cio LSL‘”J” Lf»L“t"‘j’ s 5

\yag gb‘.u.w)gﬁl.! 1Y oylouis [# 0490 /w) W'jc&w) (eI -


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.13.7
http://gebsj.ir/article-1-236-en.html

[ Downloaded from gebg.ir on 2025-11-05 ]

[ DOR: 20.1001.1.25885073.1396.6.2.13.7 ]

e Saoglio b (Juiig ¢ (Sl SO BLI

ILen 5 Ol

Bl sl geeses

@L’u

Bayaa B, Erskine W. 1990. A screening technique for
resistance to vascular wilt in lentil. Arab Journal of
Plant Protection 8: 30-33.

Bayaa B, Erskine W, Singh M. 1997. Screening lentil for
resistance to fusarium wilt:

methodology and source of resistance. Euphytica 98: 67-
74.

Behzadi E. 2007. Electrophoresis of Nucleic Acids,
Pajhwok Journal, Year 2, Number 3. (In Farsi with
English abstract).

Boroumand Sh. 2011. Assessing genetic diversity of traits
related to salt tolerance in some lentil cultivars.
Master's thesis in plant breeding, Faculty of
Agricultural Sciences, University of Mohaghegh
Ardabili. (In Farsi with English abstract).

Davari M, Abrianbana M, Asghari Zakaria R,
Arzanlou M. 2012. Assesment of some wheat
cultivars resistance to Mycosphaerella graminicola
isolates, causal agent of septoriosis in Moghan region.
Iranian Journal of Plant Protection Science 43, 379-
389. (In Farsi with English abstract).

Ebrahimi H, Sofalian O, Asghari A, Dezhsetan S,
khomari S. 2013. Assessing genetic diversity of salt
tolerance in some sesamum cultivars and their
relations with protein markers. Master's thesis in plant
breeding, Faculty of Agricultural Sciences, University
of Mohaghegh Ardabili. (In Farsi with English
abstract).

Fufa H, Baenziger PS, Beecher B, Dweikati S,
Graybosch RA, Eskridge KM. 2005. Comparison of
phenotypic and molecular marker-based classifications
of hard red winter wheat cultivars. Euphytica 145:133-
146.

Gebhardt C, Ballvora A, Walkemeier B,
Oberhagemann P, Schuler K. 2004. Assessing
genetic potential in germplasm collections of crop
plants by marker-trait association: A case study for
potatoes with quantitative variation of resistance to
late blight and maturity type. Molecular Breeding 13:
93-102.

Hulbert SH, Webb CA, Smith SM, Sun Q. 2001.
Resistance gene complexes: evolution and utilization.
Annual Review of Phytopathology 39: 285-312.

Koebner RMD, Donini P, Reeves J, Cooke RJ, Law JR.
2002. Temporal flux in the morphological and

f-@—!‘wlje_}w ! rG)‘ Lﬁ\)z CAAJLZ.A)_}J; L}nb 6@;}5

Dyamey plol 28 b 353 SLalid (65 550 Coaglin mibis

molecular diversity of UK barley. Theoretical and
Applied Genetics 106: 550-558.

Laemmli UK. 1970. Cleavage of structural proteins
during the assembly of the head of bacteriophage T4.
Nature 227: 680-685.

Lewontin RC. 1972. The apportionment of human
diversity. Evolutionary Biology 6: 381-398.

Mantel N. 1967. The detection of disease clustering and a
generalized regression approach. Cencer Research,
February 27: (2): 209-220.

Mohammadi N, Mohammadi Goltapeh E, Kari
Dolatabadi H, Babaie Ahari A, Pouralibaba HR.
2011. The genetic diversity of Iranian isolates causing
fusarium wilt of Lentil. Journal of Agricultural
Technology 7(6): 1809-1822.

Nei M. 1973. Analysis of gene diversity in subdivided
populations. Proceedings of the National Academy
Sciences, USA 70: 3321-3323.

Payne PI, Lawrece J. 1983. Catalogue of alleles for the
complex gene loci Glu-B1 and Glu-D1 which code for
high  molecular weight subunits of glutenin
inhexaploid wheat. Cereal Research Communications
11: 29-35.

Pouralibaba HR, Sabbaghpour SH, Mehraban A,
Asghari S. 2008. Selection of new lentil lines resistant
to wilt disease caused by Fusarium oxysporum f.sp.
lentis , for Bilehsavar region, Moghan, Seed and Plant
24: 444-429. (In Farsi with English abstract).

Rubeena R, Taylor WJ. 2003. Construction of an
intraspecific linkage map of lentil (Lens culinaris ssp.
culinaris). Theoretical and Applied Genetics 107: 910-
916.

Taylor P, Lindbeck K, Chen W, Ford R. 2007. Lentil
diseases. In: S. S.Yadav, D. L. McNeil, and P. C.
Stevenson. (eds.). Lentil, an ancient crop for modern
times. Springer Publisher, Netherlands 291- 313.

Zaker Tavallaie F, Bagheri AR, Eskandari MM,
Shokouhifar F. 2006. Genetic diversity among
chickpea Fusarium oxysporum isolates using RAPD
markers. 12th Mediterranian Phytopathology Union
congress.

- \yYas ul*w.o)j)»b“ IY o louis [# 0490 /w) W‘gs&ua) (S0


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.2.13.7
http://gebsj.ir/article-1-236-en.html

[ Downloaded from gebg.ir on 2025-11-05 ]

[ DOR: 20.1001.1.25885073.1396.6.2.13.7 ]

OLKes 5 Ol et o glio b (w9 9 (S ST Ll

Genetic Engineering and Biosafety Journal
Volume 6, Number 2

Correlation of protein markers with the resistance to Fusarium wilt in some lentil
lines

Samira Hasanian! , Omid Sofalian?, Mahdi Davari®, Ali Asghari? , Manije Jamshidi*

1- Phd student of Plant Breeding, 2- Associate Professor of Agronomy and Plant Breeding Department,

3- Associate Professor of Plant Protection Department, Faculty of Agricultural Sciences, University of Mohaghegh
Ardabili, Ardabil, Iran.

4- Assistant Professor, Department of Plant Protection, Faculty of Agriculture and Natural Resources, Islamic Azad University, Tabriz, Iran.

* Corresponding author: sofalian@gmail.com

Abstract

In order to assessing the resistance to Fusarium oxysporum f.sp. Lentis in different genotypes of lentil and
its relation to protein markers, a research was programmed using 38 genotypes of lentil in Greenhouse
and laboratory conditions. Analysis of studied traits was performed as a factorial experiment with two
levels for Factor A (conditions without disease and conditions for disease) and 38 levels (genotypes) for
Factor B based on completely randomized design with three replications. Our data showed that the
average mortality of plants in the eighth week was more than the fourth week dpi. The mean comparison
of studied traits by using LSD test (p=0.01) indicated that they are in different demographic groups.
According to the results of cluster analysis, genotypes were divided into three groups, which were
differed in the average mortality rate. Analysis of water and salt-soluble proteins showed that the average
genetic variation for all loci is 0.5 and the average of Shannon index is 0.34. In the SDS-PAGE analysis
for seed storage protein, genotypes were divided into three groups in cluster analysis. Regression analysis
of data from proteins and water-soluble salt with morphological traits showed that regression coefficient
for the average mortality of plants in the fourth and eighth week with marker 12 was significant (p=0.01).
Markers 4 and 12 because of having ties with more than one trait were identified as the most effective
markers. It seems that in breeding programs for resistance to the disease, protein markers can be utilized
in addition to morphological traits.

Keywords: Fusarium oxysporum f.sp. lentis, fusarium wilt of lentil, protein markers, resistance
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