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Table 1. IPGRI descriptor for evaluation of quantitative traits in lentil accessions

Characters state
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(5. Prominent)«..- ,-& (3. only in upper leaf) ;YL seS , ;5 Sony -+ (L.RUdimentary)es $G az,-1  Tendril length Somy J b

(3. dentate) ,is siws-¥ (L. entire).sl.—y  Stipule margin oS i & asls

(1. Present) s b ol s s-) (0. Absent) Ko bs ol sy pas -+ Peduncle arista SKas g5y JSs ls €1 5525

(7. Withe) 14 -v 6. Pink) 5,5 -6 3. Violet) zin -+ (1. White with blue veins) 7 ¢, L i -y Flower ground color 8wy K,

(L. Present) <S5, 555 -) (0. AbSENt) sluss, s pote

(L. Present) i, slyls -

0. Absent) i, 156 -+
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Table 2. Statistical parameters of measured traits in three species of wild lentil

ol . Slis atalslae sl ol bl ke e ks e Ogla esls
Traits Sliw Minimum  Maximum Rang SE Variance Mean Mode  Coefficient Shanon
of variation index
Leaflet number =8 sl 4 18 14 2.652 7.034 7.920 - 33.48 -
Leaflet length oS db 3 15 12 2.338 5.466 7.480 - 31.26 -
Rachis length oS dsb 3 50 47 8.189 67.056 14.730 - 55.59 -
Leaflet width oS e 1 4 2 0.542 0.294 2.100 - 25.81 -
Peduncle length JSes Jsb 7 35 28 6.243 38.970 19.660 - 31.75 -
Number of flowers per peduncle S 53 S sl 0 2 2 0.470 0.221 1.280 - 36.72 -
Rachis/ peduncle length S/ S5 Jsb 0 5 5 0.789 0.624 1.595 - 49.52 -
Calyx tube length J s Jsb 2 6 4 0.843 0.710 3.350 - 25.16 -
Calyx teeth length IS kS il Jsb 1 4 4 0.722 0.522 2.330 - 30.99 -
Pod length el dsb 05 2.2 1.6 0.288 0.083 0.816 - 35.29 -
Pod width e Ao 0.2 0.8 0.6 0.112 0.012 0.408 - 27.38 -
Seed per pod el 5o s ol 1 2 1 0.487 0.237 1.620 - 30.06 -
100 seed weight als o O 0.1 5.57 5.47 0.826 0.683 0.722 - 114.51 -
Leaf pubescence o8 S 1 7 6 - - - 3 - 0.791
Leaflet shape s, S 1 7 6 - - - 7 - 0.681
Peduncle arista ez 535 JSo sl 0l 5 45 0 1 1 - - - 1 - 0.941
Flower colure KK, 3 7 4 - - - 3 - 0.576
Tendril length Sy Jsb 1 5 4 - - - 1 - 0.775
Stipule margin S la 8 sl 1 3 2 - - - 1 - 1.024
Pod shedding el S 0 1 1 - - - 0 - 0.445
Pod dehiscence oL 265 0 1 1 - - - 1 - 0.000
Pod pigmentation e 11K, 0 1 1 - - - 0 - 0.926
Cotyledon colour oK, 1 3 2 - - - 2 - 0.704
Testa pattern ks b 0 4 4 - - - 3 - 0.645
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Fig. 1. Observed diversit?/ for different traits measured in wild lentil accessions. Rachis
e

length, leaflet shape and

aflet number (A), flower ground color, peduncle length,

number of flowers per peduncle and peduncle arista (B)
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Table 3. Coefficients of PCA analysis for quantitative traits in three species of wild
lentil and the percentage of variation accounted for by the first four components

PCAl PCA2 PCA3 PCA4
Eigen value 059 ldde 5.134 1.238 1.120 1.005
%Proportional variance s bl 51.340 12.380 11.120 10.055
% Cumulative variance ez el 51.340 63.730 74.930 84.980
Leaflet number S ol 0.399 0.006 0.028- -0.038
Leaflet length oS, dsb 0.000 0.240 0.587 -0.254
Leaflet width oS, 20 0118 0.360 0.487 0.593
Peduncle length Jes g 0.000 0.660 0.250- -0.507
Leaf rachis length ~Shdsb 0.405 0.149 -0.120 -0.202
Rachis/ Peduncle length SSost S5 U5k 0.000 0.170 0.309 0.158-
Calyx teeth length JE s wlws Jpb 0.133 0.567 0.334- 0.420
pod width KU 0.399 0.000 0.050 -0.130
Pod length oL dsb 0.400 0.125 0.172 -0.231
100 seed weight wlade 055 0.384 -0.041 0.338 -0.100
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Fig. 2. The Scatter plot display of three different wild lentil species based on two first
components of PCA analysis
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CASE 0 5 10 15 20 25
Label NUIR oo e e o o e o g e o e e Fmm——————— Fmmm e — +
L.ervoides 1564 — .
L.ervoides 1670 — A
L.ervoides 1665 - '
L_ervoides 1653 — }
L.ervoides 1664 — .
L.ervoides 1578 —]

L.ervoides 1463 —

L.ervoides 1464 — 3
L.nigricans 1438 —1— ;
L.nigricans 1668 — P
L. 1675 —| i
L 441 | .
L 1448 — !
L.odemensis 1573 —1 I
L.odemensis 1576 — i
L.odemensis 1654 — -
L.odemensis 1571 = f
L.ervoides 1453 —_

L.ervoides 1685 i
L.ervoides 1672 — !
L.ervoides 1588 — '
L.ervoides 1663 i
L.ervoides 1608 —] '
L.ervoides 1677 - '
L.aervoides 158% —

L.odemensis 1656 = )
L.ervoides 1674 — 1
L.ervoides 1684 — I
L.ervoides 1454 — 3
L.ervoides 1636 —

L.ervoides 1510 — }
L.ervoides 1661 '
L.ervoides 1536 '
L.ervoides 1609 — -
L.ervoides 1634 1
L.ervoides 1660

L.nigricans 1425
L.nigricans 1427 -
L.nigricans 1428 i
L._nigricans 1432 —_ -
L.odemensis 1577 - 3
L.odemensis 1579 — :
L.odemensis 1637 — [
L.odemensis 1568 — 1
L.nigricans 1435 —] 1
L.nigricans 1434 —

L.ervoides 1662 —

L.nigricans 1426 — 3
L.odemensis 1569 — L
L.odemensis 1605 — '
L.odemensis 1572 — H
L.odemensis 1639 — i
L.nigricans 1522 — !
L.odemensis 1524 i
L.nigricans 1669 — i
L.nigricans 1438 — 3
L.nigricans 1592 !
L.odemensis 1449 — [
L.odemensis 1492 —]

L.odemensis 1625 =1

L.odemensis 1517 —

L.odemensis 1624 —

L.odemensis 1570 —

L.odemensis 1509 —

L.odemensis 1574

L.odemensis 1567

L.odemensis 1623 A
L.odemensis 1431 —

L.odemensis 1558 —
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Fig. 3. The dendrogram of quantitative traitls in three species of wild lentil using cluster
analysis
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Table 4. Mean of measured quantitative traits in center of clusters developed by K-

means cluster analysis

Cluster ( Number of cases in each cluster)

s - 1(26) 2(22) 3(21)
Leaflet number oS ol 6 4 13
Leaflet length oS dsb 6 15 6
Leaflet width oS 2 2 2
Leaf rachis length Shdsk 6 8 24
Peduncle length JEes dsk 9 30 18
Number of flowers per peduncle SRz 30y S 2 1 2
Rachis/ peduncle length S sk g JRes I o 14 4 0.8
Calyx teeth length J als” sl Jyb 2 2 4
Pod length b dsb 8 6 9
Pod width N 5 3 5
Seed per pod Pl 53 o sl 2 2 2
PHERWARE 0.91 0.29 0.4

100 seed weight
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Table 5. Distance between center of clusters of measured quantitative traits developed
by K-means cluster analysis

Cluster number 1 2 3
1 -
2 12.168 -
3 11.683  10.518 -

YA il bes 5 a4l 5 ¥ 2 s K,
Slr O sla g i i IV
s> y31,L. nigricans L. odemensis
Gla S i 5 eSwl sl ¢ Lisls gl
sL.nigricans glais & o S50 50 5 50
Oy ply 5 G sS b Lw L. 0demensis
s, ;5 (Ferguson and Robertson, 1996)
) plse o380 3 esdn 5 3 g edd
SHL L ervoides slads g o1y 4 Sl
S el b 6 S 4k
;Lk&ugu@js@%ulév Jsdl>
Was e Ol | gladd & 4o o 5l ol
g2 Ole a4 il g oo ba 2dIS o Al
S5 Glads gas g Laacd o allols 3l ouilio
8 N p g 5y OT S0 s 8 8
peS ) Y laad g o alols o iy
Cmwd 4o ) }V‘SLAJ:_«U%@_:MBO“}_:G
S, L. ervoides ladas gai 5 ol 51 AT
Ll oS o 5 5 s i i 3
s 1,15 L. odemensis sbaa sai STL
Sl plal o Lol saad g0 4 4 2

3bie b adlsn Jler (Dae wpe 5 S

IInld

ol 4 bl e B L1y 3
oS Sl Sl eslinl 5 55 gr alim e 5 50
58 45 5L, ervoides 458 sl

LS plete ede i K3
o)\ Sar 5 4
S %55 08 55 (Ahmed et al., 1997)

o)

sL. nigricans sL. odemensis slass s
05,5 ¢S L. culinaris ssp. orientalis
6\1&44}«;)“)65‘):{}5\)%@3@
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Fig. 4. The dendrogram of qualitative traitsI in three species of wild lentil using cluster
analysis
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Table 4. Mean of measured qualitative traits in center of clusters developed by K-means
cluster analysis

Cluster (Number of cases in each cluster)

Traits e 1(31) 2(38) 3(17)
Leaf pubescence eSS 2 2 3
Peduncle arista JKes 555 S8 s 15 525 0 1 1
Number of flowers per peduncle S5t 1 1 2
Flower colure I 3 6 3
Stipule margin S lst S s 1 2 3
Tendril length Sonn dsb 2 2 2
Pod shedding L Ao 0 0 0
Pod dehiscence Pl bsSs 1 1 1
Seed per pod el 53 o sl 2 2 2

okl ‘_gﬁfo)‘vb‘&f&w L;“L&? 4..’J.‘>u“)\ J&B ‘_;LM.&?;\JA ébj ‘_}.aly—\/ J s>
K- means .|

Table 7. Distance between center of clusters of measured qualitative traits developed by
K-means cluster analysis

Cluster number 1 2 3
1 -
2 3.11 }
3 221 2.97 -
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Fig. 5. Wild lentil species situation based on resulted value of in first and second
functions of quantitative traits
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Table 8. Eigenvalue, percentage of variance determination in each function and_
standardized discrimenant function coefficients of traits in the first and second functions
in three species of wild lentil

F1 F2

Eigen value AT 12.28 4.47

%Proportional variance Gllas iyl 73.30 26.70
% Cumulative variance e sl 73.30 100

Leaflet number S ol -0.707 1.330
Leaflet length wS -0.167 0.294
Leaflet width e 0172 0.532
Peduncle length S db -1.201 -0.309
Leaf rachis length mShdse 2.446 0.005
Rachis/ peduncle length Jst 515 ok 1.150 0.905
Calyx teeth length Sl s U 2.169 11,037
Pod width (¥ 2s -0.023 -0.071
Pod length ¢l b 0.347 0.786
100 seed weight wlade 055 0.179 -0.707
Leaf pubescence Eps S 0.092 -0.023
Peduncle arista SR 3 S5 13 81555 0.677 0.141
Number of flowers per peduncle Sos 5o el 5 E -0.312 -0.053
Flower colure £ 0.187 -0.243
Pod colure s 9, 1.201 0.180
Seed per pod £ 02 o ol 0.007 -0.656
Stipule margin s S d -0.520 -0.295
Tendril length o, Ik -0.362 0.166

s ode 655 am sl 45 SDliv o S0le el et mly gade polie -4 Ul
Table 9. Function value based on species centroids for three wild species of lentil

Species Function 1 Function 2
L. ervoides -1.985 0.377
L.nigricans 3.910 -3.380
L.odemensis 8.080 4.619
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