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Table 1. List of lentil lines used in this study

oY oyl Y oY oyl oY oY oyl A Y oY oyl A Y oY oyl Y
Number of . Number of A Number - Number of . Number of -
. Pure line - - Pure line : Pure line - Pure line
line line Pure line of line line line
1 ILL29 21 ILL635 41 ILL1372 61 1LL1871 81 ILL3071
2 ILL45 22 ILL648 42 ILL1384 62 1LL1877 82 ILL3093
3 ILL48 23 ILL662 43 ILL1399 63 1LL1886 83 1LL3448
4 ILL52 24 ILL665 44 ILL1401 64 1LL1890 84 ILL3510
5 ILL100 25 ILL702 45 ILL1405 65 1LL1898 85 ILL3685
6 ILL195 26 ILL752 46 1LL1448 66 1LL1921 86 ILL3963
7 ILL254 27 ILL919 47 ILL1516 67 1LL1926 87 ILL3973
8 ILL262 28 1LL947 48 ILL1541 68 1LL1948 88 1LL4094
9 ILL312 29 ILL975 49 ILL1645 69 1LL2126 89 ILL4174
10 ILL331 30 1LL982 50 ILL1760 70 1LL2143 90 1LL4290
11 ILL353 31 1LL983 51 1LL1832 71 ILL2153 91 1LL4605
12 ILL361 32 ILL1002 52 ILL1833 72 1LL2178 92 ILL5888
13 ILL437 33 ILL1021 53 ILL1834 73 1LL2191 93 ILL6183
14 1LL459 34 ILL1081 54 ILL1835 74 ILL2257 94 1LL6184
15 ILL460 35 ILL1083 55 ILL1837 75 1LL2258 95 ILL6535
16 ILL461 36 ILL1196 56 ILL1838 76 1LL2307 96 ILL6536
17 ILL462 37 ILL1199 57 1LL1845 77 1LL2308 97 ILL6538
18 ILL465 38 ILL1207 58 ILL1847 78 1LL2360 98 ILL6539
19 ILL523 39 ILL1222 59 1LL1849 79 ILL2795 99 ILL6554
20 ILL590 40 ILL1370 60 ILL1870 80 1LL3035 100 ILL7115
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Table 2. Mean squares and error coefficient of variation for agronomic traits in pure lines of lentil

Agronomic traits =y wlae Sl e eilee Ol o 0
Mean squares CV (%)

Biological yield sy 0, Ses 172.65** 21.54
Plant height G glis )| 33.27%* 12.13
Leaf length Sy Jeb 2.26** 18.09
Leaf width Spese 0.35** 17.96
RWC S ol o Glgime 317.68** 13.51
Number of pods per plant gy, B sl 1094.70** 16.13
Weight of pods per plant Ggs 0 B 59 0.46** 20.25
100 seeds weight &lol e oy59 1.45%* 11.03
Seed diameter ails s 0.30** 6.94
Stem diameter a8l ,lad 0.19** 9.88
Days to flowering P 5, 26.70** 4.79
Days to maturity S,y B39, 110.36** 6.09
Seed yield ails o Sloe 20314.48** 19.63

Ao ) 0 Jlaiml mglaw (ol gire g s g g oS 5 4 FF o T NS

ns, * and **: non-significant and significant at 5% and 1%, respectively.
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5 Sn 2l o Slgime 5 S (558 sty 9, 8os LI
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Table 3. Mean of agronomic traits in superior lentil lines of this trial

&lgixo

o bone polde (n el (S 3Sles 5 S 20
Sy iy 9 (oges S Slyg (S E9S i pd
S caloanlive £95 A4S w0 a5 Ay g Wiog o 95
51 sl LSl 5 ails Sy Lide i )95 Slaw
Gisi) da gliwd gl el 5 bkl jshaiedy Slas oyl
Chakraborty & Haque .s,ls s4>¢ wae wgllae sla
Cd i 5 so9—es il Ol 2yt (2000)
AL olasy g asilol e v 59 cails o Slae Slas jo |y 255
Tyagi & Khan (2011) zagis ;0 .050,5 Lib,l55 g 5o
asiloY v 59 cddgl blaiil slass igy yo BMe slawy Slaw
55 cerd (s ph Sy lime Cn i hilo wls o Shee
,o Rahimi et al, (2016) .asog Sty & i ¢ (Seis)
it (b 93 (b e oS S8 0l (VA (o)

e aiﬂ“ U 59, U 59, Sloss W G u';j_:u& sl e Spote Spdb el e oladd
2 P gks) oy s (o) (Foekeo) ()9 g gl Sy (oilw)  (pogiibe)  (pogiilw) ™) oY
(s D Stem Seed (‘_":) Number Leaf Leaf Plant (p55)
Seed yield m:t)tljsrittoy flz\?v)ésritr?g diameter  diameter vlv(e)?gfwete?gs) Weight of of (259) width length height Biological Nol;rnrt:zr
(kg/ha) (mm) (mm) pod?g;Iant pods/plant R(ly)c (cm) (cm) (cm) yield (q)
0,
3.39 34.33 52.03 4
74.23 175 69.15 1.60 8
1.57 4.54 9
1.63 4.46 41.24 10
733.89 62.07 231 1.42 101.83 11
69.32 12
769.79 76.18 56.01 14
795.55 59.57 1.99 73.17 16
59.43 4.68 39.59 19
1247.78 71.36 57.39 2.16 98.33 4.62 20
76.24 57.26 32.67 22
68.07 32.00 25
955.55 73.98 59.92 2.02 83.50 32.50 28
77.28 4.47 72.67 33.17 30
4.56 31
4.70 35
66.15 1.80 44.15 48
78.88 2.69 55.89 49
33.00 50
4.87 58
4.83 59
4.63 75
849.44 76.37 60.65 84.67 79
880.00 56.33 2.33 151 98.33 4.46 86
33.83 87
651.67 2.48 94.84 92
4.61 95
3.33 65.92 53.57 0.41 2.60 1.00 0.01 2.00 9.59 0.10 0.33 16.58 4.17 Min
1250.00 113.12 77.79 2.89 4.61 5.25 3.41 103.00 80.34 271 5.13 41.67 59.08 Max
258.99 88.01 68.85 1.44 3.41 2.91 0.51 25.20 49.53 0.76 2.58 25.27 17.45 Mean
99.90 10.53 6.48 0.28 0.46 0.63 0.20 7.99 13.15 0.27 0.92 6.02 7.39 I?rj/?
Wigr 0 ML 59 g 0 AE slaw Blas (S0 Ggw Sy syl
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Table 4. Estimation of genetic parameters for agronomic traits in pure lines of lentil

- , 5 Syl 5 (K53 Sy o O et K5 093t
Agronomic traits =) wlhe Phenotypic coefficient of Genetic coefficient of SOPE Genetic
variation variation Heritability advance
Biological yield sy 0 Sose 55.38 51.02 84.87 96.83
Plant height Sy £lis)| 18.28 13.68 55.96 21.07
Leaf length Sy Jsb 43.05 39.07 82.35 73.03
Leaf width Spes 56.95 54.05 90.06 105.66
O o s
RWC T e 27.18 23.58 75.30 4216
Sy
Number of Sr 5 I oluws 93.54 92.14 97.03 186.97
pods/plant
Weight of . T
podslplant Wy s B 3 95.71 93.55 95.52 188.34
100 seeds weight alsY e 59 30.25 28.17 86.71 54.04
Seed diameter als ,lad 12.46 10.35 68.97 17.71
Stem diameter a8l s 22.71 20.45 81.08 37.93
Days to flowering AL 5, 6.29 4.09 42.14 5.46
Days to maturity S, B 3, 9.47 7.26 58.73 11.46
Seed yield alo o Slas 41.31 36.35 77.43 65.90
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S 45 250l yLzs Anjam et al, (2005) S e g (S5 saaie Jalse 5L s aS ouds
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Table 6. Eigenvalues, percentage of variance for studied traits in factor analysis

o il wo s olylg weys o329 yolie bl Jole
Percentage of cumulative variance  Percentage of variance  Eigenvalue  Principal factor
26.16 26.16 3.88 1
51.53 25.37 3.23 2
68.83 17.30 1.96 3
77.97 9.13 1.04 4
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Table 7. Coefficients of four principal factors (with Varimax rotation) for studied traits in lines of lentil

Traits Olao Jol Jele 090 Jole pow Jole eskz Jole
Biological yield ey 0 Sos -0.12 0.88 0.33 -0.003
Plant height W elasl 0.07 0.80 -0.10 -0.10
Leaf length Sy Jsk 0.18 -0.40 0.79 -0.13
Leaf width Spese 0.04 -0.08 0.91 -0.11
RWC Sy 0l o (Glgiome -0.04 0.90 -0.30 0.06
Number of pods/plant Gy, DI sl 0.93 0.05 0.21 0.01
Weight of pods/plant g ,0 B 3 0.55 0.24 0.48 0.17
100 seeds weight aldY - 59 0.18 0.02 -0.35 0.56
Seed diameter aly ,lad -0.06 -0.09 -0.01 0.90
Stem diameter a8l s 0.19 -0.14 -0.25 0.10
Days to flowering AL g, -0.62 0.09 0.08 0.30
Days to maturity S, b3, -0.76 0.07 0.31 0.05
Seed yield als o Slas 0.91 0.03 0.16 0.01
Slades 4 5 hlo adls jlad g ailol++ )55 slopite o)l Jole o
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Table 8. Discriminate analysis to determine the cut-off point dendrogram of cluster analysis in lines of lentil

Wog ¥ sluass [NEETS sl - gl8 SN i el
No. Groups Wilks-Lambda Chi-square Significance level
2 3x10°% 895.751 0.000
3 0.001 633.864 0.000
4 0.01 408.762 0.000
5 0.42 278.518 0.000
6 0.142 172.030 0.000
7 0.333 96.816 0.000
8 0.603 44.474 0.000
9 0.891 10.154 0.118
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Introduction

Food legumes with high amounts of protein are known as the second largest source of human food.
Lentil (Lens culinaris Medik.) have large amounts of protein (28%), micronutrients and vitamins in its seeds
and is one of the beans in the world that is highly consumed in human diets. Also, its straw contains 2%
minerals and 59% carbohydrates and considered valuable in animal feeding. Study of the genetic diversity is
one of the most important steps in plant breeding program, so that the genetic diversity is considered as the
basis of selection. By studying the diversity, the relationships between traits can be understood, too, and the
best assays for high yielding are selected. In this regard, the morphological markers are the selection criteria.
As reviewed above, the present research was carried out for studying the genetic diversity of 100 lines of
lentil in terms of agro-morphological, determining the relationship between seed yield and other traits and
selecting the superior pure lines using multivariate statistics methods.

Materials & Methods

To evaluate the 100 lines of lentil that were imported from ICARDA, an experimental field was
conducted in research station of Shahrekord University in based on simple lattice 10x10 with two
replications at 2012-13 cropping season. Because of the incomplete blocks within each repeat for all
characteristics were non-significant, the data were analyzed as the randomized complete block design. The
studied pure lines were cultivated in late winter in 3-5cm depth and 10cm intervals on the plots which
consisted of 2 rows of 1m length, and 30cm between rows. During the growth season, the weeding was done
manually in several times. During the study, days to flowering and days to maturity were recorded. After the
physiological maturity, 10 plants of each plot were harvested and some traits such as 100 seed weight (g),
plant height (cm), number of pods per plant, weight of pods per plant (g), leaf length (cm), leaf width (cm),
seed diameter (mm), stem diameter (mm), biological yield per plant (g), RWC (%) and seed yield (kg/ha)
were measured. Analysis of variance, comparison of means, correlation analysis, cluster analysis, factor
analysis, and estimate of Phenotypic coefficient of variability (PCV), Genotypic coefficient of variability
(GCV), broad sense heritability (h?) and genetic advance (GA) were achieved to evaluate the yield
performances, genetic diversity and the relationship between traits in pure lines of lentil in the present study.
For above analysis, SAS software version 9.1 and SPSS software version 20 were used.

*Corresponding Author: moh124000@gmail.com
VY


mailto:s_houshmand@yahoo.com
mailto:ghasemi1364@yahoo.com
http://dx.doi.org/10.22067/ijpr.v9i2.60322

Iranian Journal of Pulses Research
Vol. 9, No. 2, 2018, p. 100-113

Results & Discussion

The results of analysis of variance showed that high genetic variation among studied lines as the
differences between 100 pure lines were significant at 1% probability level. According to the means
comparison, it was not observed a desirable line in terms of all studied traits but the superior pure lines
(ILL590, 1LL947, ILL3963, ILL2795, 1LL461, ILL459, ILL353 and ILL5888) in terms of phonological
characters, stem diameter, number of pods per plant, plant height and seed yield were identified. Number of
pods per plant, weight of pods per plant, leaf width and biological yield had the highest values of GCV, h?
and GA. The correlation analysis indicated that seed yield had positive and significant correlation with
number of pods per plant and weight of pods per plant at 1% probability level; while its relationship with
days to flowering and days to maturity was negative and significant at 1% probability level. Thirteen
agronomic traits have been classified into four groups which expressed 77/97% diversity of the total
variation according to the factor analysis Each of the first, second, third and fourth components were able to
allocate 26.16%, 25.37%, 17.30% and 9.13% respectively. Cluster analysis using Euclidean distance with
Ward's method placed the studied lines into eight groups and desirable lines in Shahrekord climate were
grouped on the cluster 8.

Conclusion

Identification of relationship between agronomic traits and genetic diversity can help the breeders to
select the best traits and varieties. The results of this study showed significant genetic variation for
agronomic traits in lines of lentil and lines ILL590, ILL947, ILL3963, ILL2795, ILL461, 1LL459, ILL353
and ILL5888 had high genetic potential for increasing the seed yield. Also, the humber and weight of pods
per plant, days to flowering and maturity can be used to improve the seed yield in breeding programs.

Keywords: Cluster analysis, Correlation, Factor analysis, Genetic diversity, Pure lines of lentil

Y



