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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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Fig. 3. Two-dimensional representation lentil promising genotypes based on three main coordinates of markers of SDS-PAGE
electrophoresis data.

\yag uL.w.o)g)auU 1Y oylouis [# 0490 /w) LS*“"‘S‘“') (eI -


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

[ Downloaded from gebg.ir on 2026-02-04 ]

[ DOR: 20.1001.1.25885073.1396.6.2.13.7 ]

Q\)&.@A} QL_:..M

et Saoglio b (Judig ¢ (S SO LI

Gl LS 51015 o pslis Bl oLl (6l 55500 Slad &
5N b Jmate (55 Sl 4 45 5 S ealinal I8 5
ol sl glaasl gl o Lol 51 0l5 e opl ol
e 5 ol el o, S ealin il b UL gls
5okl Comd GRSl R L el en (S350 sl 5
e Sl 3 e SR8 landl S (aslie slad s Ses
.(Hulbert et al. 2001) 18 Uil J 5 S50 ddr sls LS
52l 53 doloms slacns 5l ol (slaosls O S5 4325
it Qe S5 5 48 003 0L (S5 580 5e Dl L S
WWOSLE L e s ool s 3 e 5 S e do s Slieo
WY 51 sl Sl ool s e dao s SO Jlaz| C}a“ﬁ
2P e Ol o SO Sl e L B rals s
ol sLaaal s s o i 4 s plals b KL
S R 5 e dls ol ul 4 Caslie e )
Ol 5 o SRS 51 (S5l 50 50 e Slio
S s Kl o Bl sy Jo 4255 o
RS 53 Sgo G n 258 0 do 5 0l (o) p Sl b
2 A Glaints e 5 st plalis Slis
bl bl ol oS ey S80S 5 i olan 4 Cueslis
5 DrSse sla SLid s S s 3 enlinal ol L5
2 1 Sl sl Aol b (oS Slis oS J xS slal)

sl 03 S

b S 5 2l s ol Sl 5 5 1z U S5 25 e
Sl U 8 slaesls o sl 0L S35, 00 Claw
L Sos et pliisl i 5 polexr atin 55 e 5 S e Ao
s Ly 5 Ll (s e B, Sy U 55,5 5 2l
Cho L KL 5 alS b 5y, cio L e SLS . als
i Ly S0 51 aS gren izl St B3| a5 |
L adasly oo e 210 LLS | dlsds O35 5 45 5 als slass
Sy e SOLE SO Slis s gl e ol Sl
et 2P Ol (i Laonfis 58 0l Sl -l
Oljee 2 0S5 (Showos B 555 Sdo 5l (TV) 0 eead
@.\_qujbu_.pﬁ(wh)e.\_.;@@w;%,@
3G b Bl il s VY 58 sla L s sdaline
el s Ll b LS o 5 S50 Ol & Sl SO
o S S5 g5 (Ebrahimi et al. 2013) ¢, Ko
S5 s sl L Sl eslial Ly 1) dmS olS (555
Y § goaen 3 O S5 St 25 lasl oS Lsls 51 3 LSS
sl s S5 s s Slie Gl ke KL
OV o VO (65558 ) il 5 mhane 3 ot Sl

L Ll

35 Slac 55 el g 5l ol mli g e s L
}Kﬂu);wipsxumﬁlwo)ﬁmqu
Olse a LS slasslen ol s Caslie dzils Sslite

So3leS OV gz A5 (15 D3 il las sl 51 S

50.000
- 40.000
4 30.000
v

3,20.000
3

310.000

‘{ 0.000
0.000

5.000

y = -0.1095x + 8.7718
R? =0.0018

10.000 15.000
Hdsa s sala

20.000

é_}).bﬁ))&&l.ﬂ.@)\ JAAL;-‘\.L@D m;b;(&u}ui)zdjlmu:ﬁ}f> J';’J)f 5Lau\:jJ~:l>— C,.hl«& ;,"':j:L“)‘ A}LLV.A.L?L}:JLAQJ.&)T)‘J}M_i J.gﬁfa

e 5 50 e slacS 55 s

Fig. 4. Mantel test charts using a similarity matrix proteins data (water and salt-soluble protein) and distance matrix of
morphological traits in lentil genotypes studied.
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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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