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Genetic diversity and geographical distribution in Iranian lentils accessions
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Fig. 1. Frequency distribution of qualitative traits in Iranian lentil collection
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Fig. 2. Ordination of 990 evaluated lentil accession by 2 primary factors


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.4.5.6
https://agrobreedjournal.ir/article-1-339-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1383.6.4.5.6 ]

TR P BV PR INCIPSC W g5

0155 oo dlos s il b g o Dlao 5 (S5 455
Sharws cnl wlal o g .S cpl &35 s
S| oo a5 Ll 43 5 plnil Sl
Jal Jele 95 48 oLy Ol 5 o Hlo s )l 55 L ge
Ol s ) o= F bl s 095 5
Sl L aS 555k 0 Llods S Sl sla e
03 9 olul & L;Lauﬂ.,\_pst_f(a}: Jole Tz 5> 4 g
35 L s G sl 5 4 0T oS g
sl Jrole g 53 k5,8 o 3 Ok J 5 0 8 05
S gz 53 5 Ol 5 5 Ol J (sla ke 5 35
AT r Cns 4 S 53 ol Gl e 3 0T
CBs a0 Ol o ool (laesls lestinul b ax S

3,5 i Laeg ;S ol 515 53 1) 4 ga5 8 Conbga

4S Hsb A Ldd jasios i b e foli ],
gLl 5 dsl Jole LS o s Slhae ol
S g3 Jle 5L s dlsuw 05 54
534S e Jule 4 o0 Jgl Jole oo 5l eslanal b Lasls
amal )33 5 50 il oly e )3 08 S s & semms
ﬂ|ﬁ.>|>w@.@j|)w)ja)H5JLAT
S e GLad S5 )3 (g 2 3550 (Sl sl
Sl § 5l Sus 51 IS - b e b s S
Y JQ)HQT@:A{GM)JJ.:)}»L;LMJ}A&:{
sl gdmss slad 53 Ladised (1S lal
Ober Ol o Lo Jule 4 o J gl Jole 93 bow g5 ol
Shasls jaseis jede bk sl Obe 3 1y pleze oy S
Sliw 50 Cos iy ass ele 3 opl Sl OT

Rescaled Distance Cluster Combine

Sl Zanjan
Jldex Hamedan }_
S5 » Markazi

A= # Bushehr

=250 Ardebil
= £ 531 West Azar :]-—
45 3b54S Kohkiloyeh ——
et Ilam

¢ Fars
o450 Mazandaran ] |

Jlew )= Charmohal
*2 Yazd J
oleasl Esfahan

ol 5 Kerman
24 Tehran

OJlw J Lorestan

ol = Khorasan

IS 4y 25 5 03Uzl b La s (6557 ez Jomn (slaOl (o S ol S subis ¥ ST
Fig. 3. The dendogram of province of origin of accessions using cluster analysis


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.4.5.6
https://agrobreedjournal.ir/article-1-339-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1383.6.4.5.6 ]

AT Slis oF ojled il 0L a (8155 p ke aloms”

Coslas 3 il Cnl Ko oS Sl 4 S 1 505 8
Sl dsla b

23 5 Ok 5 0Ly okl paw ad 5o
el 4 515 Sl 4 Olel & Ol ad g o 5T
4 @ Jol J.al.o 93 ) J.pl> J‘.;f\ﬂ. 155 o
K Dy 4 Ol 3 Olul g 5 s fele
35y S8 B Ve 05 £

Dlio olan ol o SIS olal (o) 2 S
odds &)l P SKE 53 5 ok 5 llkul ad g a ol
slaas s asT ::dea o> &S g5k 4 .
I Slis 33l pleze KU 51 pss 5 sl
93 Sl dlsds 059 9 (aLf A3 il sluas c4>=§j
O35 5 e o Lo als ol Dliw 5 il 4 2
Jsl Jele sl ole 855 ol s ghyls wlsdw
55 o) 4 Glate Sladised ST Hloge 5o 5 Loy
Llods ¢SS K uSS 51 sl Jole slaly 53 as s
Olal 5 Ol (Gl gas Jald o7 p5lgzr b5 iomen
5 anS L ol 5 w5y g, Slis gl ol
2558 okl sl 51 e as;ﬂ@? sladi o
ol S p shls Slie )l Sslie
bt g (ST Slas0d 53 5 Lo g pad Jale 5o le
2 Slel s Okl Sl ekl (g)sTmer slaaisal
S8 okl ple gladises 5l Jale oen (sl
el 0

Gt O 5SS SL551 53 (VM) (6 i
o p 2o5n Sadigad 7S (65 US eaSils a
éudﬁﬁsﬁeam)oa;wﬁﬁf‘\qb
Sglite Lol ae (slalios (glyls Lol wlive ol 3bolis
oS s e B8 e 515 wlie i s
sl S b edd sdalie (S35 53 oS
Sy 9 el poman 5yl (ldaly e el
O5enSUS™ 5l g oeke 4505 440 L5, L (144Y)
absly ol (il o s S (8 e 05 SSSL

AR

43}»5«%' &J M}ﬁﬁ'%ﬁd‘)bg&ﬂéj
NS e o 5 035 i ol o - 1
sbul gl Js.95,5 oo ST bk gas 1S Cond g
S ) e ged (S5 £ 55 1 g Al oS s
au\.l.sjf oslazul J.'Lw% @ > U:J}) Bl oT &@\F
(Stoilva & Pereira, 1999) |5 5 5 165l .l
2l baged SRS, e Sl ey b Al
s ole 0T 1Ll S &0 Job - Jole 3l
‘) ng)j JJ}A C)L&.\p J..:‘Lw 9 Jﬂw Q‘J'.?-‘ XD r
Llesls c,p}: TR

Sz Sl gl @l 3l eslil L
‘S”TC“* Joee okl ¢ Sl b e O 5SS
s S slad s 4 i Sl eslizal L lag sed
(P S8) s

@ ) eslizal b 33 8 o odalin &5 (g)5b @
e & baised 53T maxr Joe Okl 55 (glad =
)}T.SLL ny .,U‘aJiJJf V.,,.SS u‘lﬂo‘ ajjf
Gty 3 oslimal b Lol (gladigel (gduey S

o7 55 &Sl Lgl.«l.c« 4 s Jyl J.«Lo 93
i ol o8 Ll 4 b B
NENEI

cdjfja WOlder (Ol laplnl ab = Q—;J)‘ B
A ety s 4SS (o Olml)3T (o)l
165 5 008 5 5 M 5 i B
Ol LbOkul ol oS disel Dlin 4 gl &S
bs o3 gei ygaai B3las 1y 058 ol 53 LOT | gui
bod obule s dole 31 36 1 O ol oSes
PNy
Ol ()b ol £33 b
4 s fsazme 53 85 Ljls gl Ol S 5 Olgieol
Ol L1362 5 slsn 5 OT Jsl as g5 slapll

) 03 o 83 3y b g oy Jlea)le


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.4.5.6
https://agrobreedjournal.ir/article-1-339-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1383.6.4.5.6 ]

. 500, e Sl é:hj C).'J”

04

l L] L

04

-1.2
53 8§ £ TE 2
= c — k= T Bl
c © [72] > c = T
L O = o D <<
42 = I [ =
= — o
Q < c -
> Pes) < L
[a | o
\, 3 _ -~
Y - R
% % o Y
%% ; ’
2 / %

Cluster 1
1454
Cold
Ay

. Cl us2ter#2 '
- [ Warmmji

g

Cluster 3
3 4l

Lorestan
Ol

Cluster 4
4 i

Khorasan
Ol A

z& 53 JE
= < Qg o D
20 o n's
S 8 s=
= n S
. 3
D —:?—‘ Re}
o ) 3
3' ARNETR a
Re) ‘{, @ ?

Glad g & 52 51 Jeol 4l lgr 53 o 3530 Dlhes 0l 3kl s 5lie duslis —F IS
Fig. 4. Compare of standard value of traits in four groups of cluster analaysis

= 3 el edalie Sl e Sl (Ses £ 58 50
Jb ol b Bl alie Gy 5 LT ol
> (Piergiovanni etal., 1998) o, Kes 5 Sloa » o
Al s Olgx )5S N0 Sl e bk ol
S5 P s 4l 1 eslizal b ke sty 8 oS

)13 U g U3 o e b gV (Koo 0T

AR

02 48 e 0T Slsyls bwses (S5 ¢35 b s ot
LS))TC?J»a)y 23 35 90 SleMbl Lol >
2 ol s G S5 ol 4 aw gl
Soslpar Joun Glugy lr & Ladises ey S
S 1w Jals ST w15 ealinal 5y 50 Okl

o sy s 6 YL Come Jlal 1 9 035 4 ged


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.4.5.6
https://agrobreedjournal.ir/article-1-339-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1383.6.4.5.6 ]

AT Slis oF ojled il 0L a (8155 p ke aloms”

(VWP 2b) oS ol o la alal b gas s (slaislial S50 olsn 5 OT Cumis £ Jal
Table 4. The climatic situation of Origins of samples according to Gosan climatic index

Gosan Climatic Index .8 .l ==tz Province and Cities o pls Obulel  anig
Cold estepic 5, s2el  Zanjan-Zanjan Olows; —0lesi 3 \
Cold estepic 5, o2l Hamedan- Hamedan Oldes —Oldes
Cold estepic 5, o2el  Markazi- Arak Shl-gS ,»
Mild subdesertic Juzms SLL 4o Bushehr- Bushehr - S
Cold estepic 5 o=l Ardabil- Ardabil PV SV W e WS
Cold estepic 5, o2e  West Azarbayejan- Orumyeh ang )l = o8 Olamly3T \
Cold axeric s 58 Kohkilooeyah -Yasooj - wASes )
Mediteranian e pf sl mke  Eylam — Eylam SEER N \
Xerothermic

Mediteranian &Sas 5085 gl ze Fars — Shiraz BN RV |
Xerothermic

Mediteranian C.Jf sl xk  Mazenderan — Sary ol =0k Y
Thermic

Cold subdesertic 5, Sblaes  Charmohal - Shahr Kord 35 i Jbws,lex A
Mediteranian oSLes C.Jf sl4l»k  Charmohal- e- Bakhtyari- Lordegan O I - lises Jlows g Y
Xerothermic

Desertic stk Yazd - Yazd sp-sy Y
Mild subdesertic Juze JLL 45 Esfahan — Esfahan Olgiol — Olgaw! Y
Mild subdesertic Juzme JLL 45 Kerman — Kerman sbS-ols Y
Mediteranian Ses 50 8 slal gk Tehran — Tehran, Karaj oS lE-og Y
Xerothermic

Mediteranian &Sas 505 gl ze Lorestan — Khoram Abad sLTe =0k ¥
Xerothermic

Mediteranian s 505 glalz e Khorasa- Mashad, Nishaboor, Ghoochan, Oslis dgie -0l F
Xerothermic Torbat hydaryeh 4ok Cu g Olg b

Cold estepic 5, o= Khorasan- Bojnord sygem—Oll = F
Mild subdesertic Juzme JLL 45 Khorasan — Gonabad LS oLl = £

Ol gl ALE o 05 &SSL s L 5 Jlg 4 s !

"y .LJ‘J@ >}>'- 4.15.:15) Q:AS}A ) ou\.iéj? r‘au\
3 51 OUT glacsdelas 511y 55 S5 Uil e

References

i) (o lid )8 abObL Ol Gl e 53 gWlae ST 5 (S5 ps5 e
O, o&ils (65,8 suasls
0 ol 01l Sl oI,

B Gbla bl 53 e oS Slis 5 1 Somed 5 (S35 ¢85 o)z

Olejle Szl 5 DU 1 eslizul b anlllas -y

Olados e 5 $H0lS il 5 Olades

A=) (Yj\)q ..ll>)..b)dl.@.: &\)

Ak


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.4.5.6
https://agrobreedjournal.ir/article-1-339-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1383.6.4.5.6 ]

. 500, e Sl é:hj C).'J”

Bakhtsh, A., A. Ghafoor and B. A. Malik. 1992. Evaluation of lentil germpalsm. Pakistan Journal of Scientific
and Industrial Research. 35 (1-2): 48-49.

Cubero, J. 1. 1981. Origin, taxonomy and domestication. In: C.Webb and G.C. Hawtin (Eds.), Lentils, pp15-38.
Commonwealthh Agricultural Bureaux, Slough, England.

Erskine, W. and J. R. Witcombe. 1984. Lentil germplasm catalog. ICARDA, Aleppo, Syria.

Erskine, W., Y. Adham and L. Holley. 1980. Geographical distribution of variation in quantitative traits in a
world lentil collection. Euphytica. 13: 97-103.

Ferguson, M. E. and L. D. Robertson. 1996. Genetic diversity and taxonomic relationships within the genus
Lens as revealed by allozyme polymorphism. Euphytica 91: 163- 172.

Ferguson, M. E., L. D. Robertson, B. V. Ford-Lloyd, H. J. Newbury, N. Maxted, 1998. Contrasting genetic
variation amongst lentil landraces from different geographical origins. Euphytica. 102 (2): 265-273.

Hawtin, G. C., F. J. Muehlbaue, A. E. Slinkard and K. B. Sing. 1988. Current status of cool season food
legume crop improvment: an assessment of critical needs. In R.J. Summerfild (Eds.), World Crops: Cool
season food legumes. pp 67-80. Kluwer Acadamic Puplishhers, Dordrecht, The Netherlands.

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

Kendall, G. 1955. Rank correlation methods. Chapman & Hall. Pp. 315.

Manly, B. F. J. 1994. Multivariate statistical methods. Chapman & Hall. PP. 315.

Piergiovanni, A. R., G. Laghetti, G. Olita, M. Monti, G. Preiti, G. Prima. 1998. Screening for agronomic and
biochemical traits in a lentil germplasm collection. 3rd European conference on grain legumes. Opportunities
for high quality, healthy and added-value crops to meet European demands. Valladolid, Spain, 14-19
November 1998, 206

Rechinger, K. H. 1979. Papilionaceae | - Vicieae. Flora Iranica No. 140. Akademisch Drnk-U. Verlagsansatalt.
Graz-Austria.

Sarker, A., W. Erskine, B. Sharma, M. C. Tyagi. 1999. Inheritance and linkage relationships of days to flower
and morphological loci in lentil. Journal of Heredity. 90 (2): 270-275.

Singh, J. P., L. S. Singh 1994. Evaluation of lentil germplasm for plant type, initial flowering and disease
resistance. Lens Newsletter. 21(1): 5-7.

Sol, M. and W. Erskine. 1981. Genetic resources. In: C.Webb and G.C. Hawtin (Eds.), Lentils, pp15-38.
Common Wealth Agricultural Bureaux, Slough, England.

Steel, R. G. D. and J. H. Torrie. 1980. Principles and procedures of statistics, a biometrical approach. Mc
Graw- Hill Book Co.

Stoilova, T. and M. G. Pereira. 1999. Morphological characterization of 120 lentil accessions. Lens
Neawsletter. 26(1&2): 7-9.

Webb, C. and G. C. Hawtin 1981. Lentils,. Commonwealth Agricultural Bureaux, Slough, England.

FAF


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.4.5.6
https://agrobreedjournal.ir/article-1-339-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1383.6.4.5.6 ]

AT Slis oF ojled il 0L a (8155 p ke aloms”

Genetic diversity and geographical distribution in Iranian lentil accessions

Aghai', M. J., M. R. Shahab?, H. Zeinali’, A. Taleie®

ABSTRACT

Lentil Collection of National Plant Gene bank of Iran was investigated for trend and
pattern of genetic diversity in relationship with geographical distribution in the country in
2000. A total of 990 accessions were evaluated in Karaj at Seed and Plant Improvement
Institute Field station. Fifteen morphological and phenological characteristic were evaluated
growing seasons. Statistical parameters such *according to the IPGRI descriptors during 200
as mean, mode and variance and Shannon-Weaver Index were calculated for diversity within
accessions. Data were analyzed for correlation, factor and cluster analysis studies. The highest
value for Shannon-Weaver Index was determined in plant height, 100 seed weight and date of
maturity, however, lowest value was determined for pod pigmentation, flower color and
tendril length. The observed diversity in this study was about 58% of potential diversity.
Accessions from different provinces were significantly different for most of the traits.
According to their origin, accessions were grouped in four clusters. The first cluster mostly
contained accessions of cold provinces, whereas, accessions of warm provinces grouped in
the second cluster. The lentils of Khorasan province clustered in a separate group.
Distribution of accessions based on tow first factors in Factor analysis confirmed the results

of cluster analysis.
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