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Table 1. Combined analysis of variance and genetic parameters for morphological and agronomic characteristics in recombinant pure lines of lentil

MS) Sus o Sl

5 ke s 3 Shes Gy gl &, dsb Ky oe $ /D sl G/ e O RIS PRI PHINA AU 5, Sy 55, 613 3 Shas

S.0.vV d.f Biological yield  Plant height ~ Leaflength ~ Leaf width ~ No. Pods /plant ~ Pod weight /plant 100 Seeds Weight ~ Seed diameter ~ Days to flowering ~ Days to maturity ~ Seed yield
Year Ju 1 773.72** 197.32* 383.01** 4.43** 41713.69** 0.02* 0.06* 0.05™ 904.00** 1136.92* 0.23*
Rep/Year Ju ,s 15 2 0.12 7.08 0.006 0.008 37.33 0.001 0.004 0.07 1.22 36.21 0.005
Line oY 119 74.89** 46.34** 5.61** 0.69** 6817.68** 1.88** 0.52** 0.95" 84.69** 82.60** 3.73**
LinexYear Ju.x .Y 119 40.25** 19.69** 3.32** 0.24** 2893.73** 0.32** 0.21** 0.93" 19.36** 13.97** 1.33**
Error Ls 238 0.27 1.30 0.05 0.01 34.00 0.0008 0.006 0.81 1.93 1.29 0.01
CV(%) - 4.68 4.48 6.97 10.70 7.29 2.58 3.47 38.12 1.89 1.14 5.41
PCV 39.30 13.52 35.46 36.82 50.70 52.90 14.89 - 5.88 4.13 39.04
GCV 21.45 8.27 17.68 24.94 32.01 44.27 9.40 - 4.49 3.39 26.70
h? 0.30 0.37 0.25 0.46 0.40 0.70 0.40 - 0.58 0.67 0.47
GA 24.12 10.41 18.15 34.79 41.62 76.33 12.21 - 7.07 5.74 37.62

(Ao y3) (S5 b GA 5 (4 3) o ses (5 p b ilys th? (s y5) (Ses St s BGCV (s y3) o 55 i s PCV
PCV: Phenotypic Coefficient of Variation (%), GCV: Genetic Coefficient of Variation, h?: Heritability (%) and GA: Genetic Advance (%)

Gk Kk ns

.\.4:&,@Jwrcpﬁ)u@u,)u@”ﬁ'%;.\e. 5

ns, * and **: Not significant and significant at 0.05 and 0.01 probability levels, respectively
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Table 2. Mean comparison of desirable agronomic characteristics in recombinant pure lines of lentil
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Seed yield/plant (g)

St Ny RIS W 03 5/ Ve sl &0 p &0
Days to maturity Days to flowering 100 Seed Weight () Pod weight /plant (g) No. pod /plant Leaf width (cm)  Leaf length (cm)

G gels )

Plant height (cm)

G gl G )ﬂ.:«
Biological yield/plant (g)

¥4y
2012

Yy
2013

Al vy ¥4 Yy ¥4y ey ¥4 YRy ¥4 ¥y Al ¥y Al vy
2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013

Al
2012

vy
2013

¥4
2012

Yy
2013

3
4
10
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12
18
30
31
37
39
52
53
54
59
61
65
78
82
83
84
85
86
90
92
93
100
102
103
111

5.7

59

49

7.1

54

57

4.7

6.9

38
38
15

5.6
41
88.3 67.3 33 165.0
34 5.7
14
15

33
5.7
5.7
3.0
64.7 1474 18
25 3.0
88.7 89.7 67.0 3.7 32 32

91.0 92.7 1455 1778
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31

64.1 19
18
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22.1
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278
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26.9

sF s
Ghazvin Parent
L3685 iy
L3685 Parent

19
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20

26

1113 1126 85.8 84.1 23 23 05 05 476 470 11 11 4.0 5.2

97.7 98.1 755 753 19 20 09 11 67.6 65.1 13 14 31 5.0
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105
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Mean
LSD 5%
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26 0.2 31 0.7 0.1 0.1 0.1 0.0 3.7 12.8 0.3 0.1 04 03

17.0
39.7
26.0

19

17.0
353
250

18

5.2
251
10.2

0.2

34
38.0
12.3

12



https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.2.6.7
https://agrobreedjournal.ir/article-1-638-en.html

[ Downloaded from agrobreedjournal.ir on 2025-11-07 ]

[ DOR: 20.1001.1.15625540.1395.18.2.6.7 ]

A0 Olsls ¥ o jlad it dl 01l 2155 sl Al

5 e ls 3 Shas b (= = V7)) (S, b 555 5
e sluws Slaw Lg‘)ll_goi*_m..‘..a.;}_i Dl e
L Say L 5,5 A8 L5 55,5 a55 50
Ol jan CM\«SUJ@ ollis adls >j_§L..p
L bl s ol A0l ) ST Slis
5 (Yadav et al., 2003) O )LSen 5 oL (glaazsl
S Wiles S 138 Oliises j o5 5 )ls Sl
45 31 5l ot (S e LAl 55 5
5 Shee L ad sl Sblbaisl 5 Cde s asls sl
(Zaid et al.,, 2003; Aich et al., 2007) 4ls
P IS PP C VOSE CHINIU SPRCI
o 4l 53 (ol it (Kumar et al., 2002)
Cta by 413 Ao 035 55 ety (Stuwat Oliione
(Dixit et al., 2005) Llo> S° 3,15
2l Lals s See o ils) e oS3 sk o
uft—?dwl.fa.{vgowif)gﬁc&w
3yl e sl 487 315 Ol ol mb (F Jsa)
FY oles 40 aS 55 4 g 5 e sldad Jbe 4 0
93 3,8 e g |y adls 5 Shas Ol i 1 dasys
FRUR I T I | B PPIENE e
i3 3 S ¢ Sy U 55,5 by o3 VA/Y &
PR SRRV PUIIC U
ol s Jue 35l 48 s g ol e ey
;J_Q.;polj_:s:.\_.pﬁ/\\’/ﬁ_g*q-c,u@g
OLLSr 5 6555 (F ) s S a5 15 4l
O s S 5 acs 525 51 esliul L (NUFi et al., 2014)
WCbls u.z;-l_:u Sl a5 Josls olis flfu(a\f
ot w5 68 5 St 0)s 5 () 3,Shes
oS Al e a5 1y ede s 3 Shes Sl i
S s S 5,15 (Tadayyon et al., 2011) Ol ,15es
e Do (b5 53 0 g 8 5 45 1 a3zl
Sl do 055 Sl 05 p dade uds 4> 3 Slas
e 4 g 55 COOLe Sldal 5 DL > allsy slus

s o ails 3 Shas 2l 53]

OF ST Y AN ey aS sl Olis s
Jle 53 #Y 58 AV AY lacpY 5 Lol sl Jle
Iy &> o O35 Chr 2olan o i ¢ L5 £9°
O sla Y Lol sl b s (Y Jsds) Lis g
SEVIV VISP Sl b 5 4 )Y 5 AY
=13 o9 35l LasY w51 555 55,74/
S70 AT AN gl p Y epss Jlu )3 Sl s s
adls |y AUIE G 55,4 by e palie o 2eS VY
L e A 50V AY o gla Y (Y Jis)
Olgie a5, 80/ 58 /Y MY MY S5
Ls as bl oL, sl Jle jo b Y o 5 g
AP SAD NN AY sLaiY 55 b5l pss Jlw )
313 0Lz La ke amglie sl s gy o 5 533
i g 53 0 S PR SV LY oY aS
g,_:q\;&t_w')\r,;,ledu)u,::;w);ﬁu
O L s 5 asAd 5T AY la Y OT 51 s s
A 5Y AY Loy 5 sl w53 0,8 F/A 50V
it 0SS BN SO/F DIV b o 5 4 epss Lo s
GLacnY g oamms )3 A BIs 1) 455 53 4l 5 Shas
o i) 3 Shas L3 IAD 5 ¥ AY ()Y
5 AE U gy e 53 OOE 05 5 sl 5,
S e s alss Slee 5 St
Lzdls 13
e U oo sl ot 4l 3 Shas
13 St 3 5 1 ks 03,5 0 )13 s
=) Slio plaw g adls s Shes ey LLI,I L
ol o=l = (Eleweanya et al., 2005) 555 b !
s 8 T Sl s esle (Soen ol 5
)un)_ﬁu&"_gd;bou@u.(\'dy.?)
& s (=2 /9Y7) o3 s Shas Sli o
s (r=2/8V") a5 g 5 & sl (r=+/Y4")
3 e a ol (r=2/PV") a4 5o £ 03
:H}J_ajbdg_idu:-lch_ujzéjbé_:m
(r= = V&™) 2adE b 55, Soer cyl b uils


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.2.6.7
https://agrobreedjournal.ir/article-1-638-en.html

[ Downloaded from agrobreedjournal.ir on 2025-11-07 ]

[ DOR: 20.1001.1.15625540.1395.18.2.6.7 ]

" A5 s lie o S e
e S g oAl Gl 3 o)) Slivo e (Kieaes ol b ¥ Jsdr

Table 3. Correlation coefficients between agronomic characteristics in recombinant pure lines of lentil

Agronomic characteristics Floj Sliw 1 2 3 4 5 6 7 8 9 10 11
Biological yield/plant (1) () (g3 5, Shas 1

Plant height (2) (V) &5 p sl 0.31** 1

Leaf length (3) ™, -047F*  -0.22* 1

Leaf width (4) ® &, oe  -054% 017 0.88% 1

No. Pods/plant (5) ) % 5/ e slux 0.82** 0.27* -0.34** -0.30* 1

Pod weight/plant (6) (8) @ 5/ 5Me O35 0.40** 0.26* -0.08 " -0.07m 0.52** 1

100 Seeds weight (7) V) @ls Vs O3 -0.01m 0.05™  -0.009™ 0.11" 0.03" 0.08™ 1

Seed diameter (8) W) &ls s 0.12" 0.01m 0.33** 0.46** 0.28* 0.40** 0.10™ 1

Days to flowering (9) Q) pE G 55, 0.01m™ 0.04"s -0.65**  -0.67** -0.19™  -0.32**  -0.04™  -0.71** 1

Days to maturity (10) 00) Sawyb 55,  -041*%*  -0.22* 0.34** 0.15™  -0.46**  -0.37**  -0.12"  -0.47** 0.27* 1

Seed yield/plant (11) OV @ g/als > Shee 0.62**  0.16™ 0.13m 0.29* 0.67** 0.61** 0.11"m 0.10™  -0.79**  -0.76** 1

ns, * and **: Not significant and significant at 0.05 and 0.01 probability levels, respectively

e oS g oAl Gl wls s Slas y F50 215 Slio sl (B 08 g 55l s F st

.

Ao )3 & 5 g Jlairl o 53 13 gme 5 s imn b 55 4 5 F NS

Table 4. Stepwise regression coefficients for agronomic characteristics affecting seed yield in recombinant pure lines of lentil

s PTE Sre 3ol alzs ool bl S g £ ol gxe Sl o e S S
Variable Regression coefficient  Standard Error  Standardized regression coefficients t-Test Significant level  Stage coefficient of determination ~ Cumulative coefficient of determination
02 Ol 0.005 0.002 0.184 3.025 0.003 0.420 0.420
No. Pods /plant
. A S -0.080 0.021 -0.213 3.732 0.000 0.282 0.702
Days to flowering
.‘;'\m £ -0.114 0.014 -0.309 8.058 0.000 0.049 0.751
Days to maturity
- T;"/"’”“" N 0.132 0.018 0.515 7.492 0.000 0.019 0.770
Biological yield/plant (g)
] s 1.758 0.23- 0.476 7.345 0.000 0.054 0.824
Leaf width (cm)
Mot 13.782 1.983 _ 6.950 0.000

Intercept
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Table 5. Path analysis for seed yield with related characteristics in recombinant pure lines of lentil

G ) sy 1
Indirect effect through
Ja s 0kile Slis s I & g/ CME Sl AL, Sy b 55, G g ) 3 et K, ee 65 Sas b ol Koen <y,

Remained characteristics in the model Direct effect No. Pods /plant  Days to flowering Days to maturity ~ Biological yield/plant ~ Leaf width ~ Simple correlation coefficients with seed yield
No. Pods /plant &/ e sl 0.184** - 0.042 0.142 0.442 -0.147 0.67**

Days to flowering AU 5, -0.213** -0.036 - -0.086 0.005 -0.318 -0.79%*

Days to maturity Sty b3, -0.309** -0.084 -0.059 - -0.211 0.071 -0.76™*

Biological yield/plant = « 5/ sw ;s Ses 0.515** 0.150 -0.002 0.126 - -0.261 0.62**

Leaf width E 0.476** -0.057 0.142 -0.046 -0.283 - 0.29*

Residual effect = 0.188
**: Significant in 1% probability level

VM = ebladl I
Loy G Jlez| da.,/ 53 s gme X

o - = Sy u‘JL’ Lgbuiy 22 Lg“\‘:‘}; 4 Bl J—él}- C\J?}Jvu.) Lf:ﬁ abi gy 6‘;{ p2ueisl c[;’ 4 -¢ d)_,\,_
Table 6. Discriminant analysis to determine the cut-off point dendrogram of cluster analysis in recombinant pure lines of lentil

Loy 5 sl Y= Sy Sl Sl s o
No. Groups  Wilks-Lambda Chi-square  Significance level
2 0.112 240.40 0.000
3 0.476 81.59 0.000
4 0.64 29.671 0.000
5 0.912 10.12 0.256
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Fig. 1. Dendrogram of cluster analysis of agronomic traits in recombinant pure lines of lentil (2012 , 2013)
4 . . . P . . é . . . . .
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Table 7. Average and deviation of each group from the total mean in recombinant pure lines of lentil in cluster analysis
b LY sl g s 5 Shase Gy gl &, Uk £, he & 5/ MW sl & /e 03 SlsVer o5 s fas A s, Sy b, G g/ als 3 Shae
Group No. of Lines Biological yield/plant Plant height Leaf length Leaf width No. Pods /plant Pods weight /plant 100 Seeds weight Seed diameter Days to flowering Days to maturity Seed yield/plant
o 12.47 24.93 251 0.84 79.01 117 2.29 3.38 75.54 99.92 1.98
1 29 Mean
PDT 11.65 -2.05 -22.81 3257 5.46 1.87 -5.60 -11.46 2.66 0.29 -20.54
S 7.72 23.92 3.17 1.19 46.53 0.74 2.35 3.39 74.59 101.27 157
2 32 Mean
PDT -42.78 -6.36 2.64 6.25 -60.54 -56.19 -2.90 -11.24 1.42 1.62 -51.55
S 10.65 26.33 3.31 1.18 72.27 1.23 2.50 411 72.70 99.64 251
3 43 Mean
PDT -3.50 3.35 6.67 5.42 -3.36 6.33 3.22 8.29 -1.14 0.01 5.05
S 16.17 26.98 3.29 1.25 130.27 173 2.55 4.27 70.25 95.83 4.35
4 16 Mean
PDT 31.86 5.69 6.28 11.28 42.66 33.59 5.34 11.72 -4.67 -3.96 45.20
& ot 11.02 25.44 3.00 111 74.70 115 2.42 3.77 73.53 99.63 2.38
Total mean
PDT: Percentage of deviation from the total mean IS S 51 ol it sy PDT
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Determination of the most important agronomic traits affecting seed yield in
lentil (Lens culinaris Medik) recombinant inbred lines

Rahimi, M. H.1, S. Houshmand? and M. Khodambashi?®

ABSTRACT

Rahimi, M. H., S. Houshmand and M. Khodambashi. 2016. Determination of the most important agronomic traits affecting
seed yield in lentil (Lens culinaris Medik) recombinant inbred lines. lranian Journal of Crop Sciences. 18(2): 161-177

(In Persian).

Study of agronomic traits and their relationship with seed yield can identify appropriate ways led to high
yielding varieties selection. This experiment was carried out to investigate the relationship between agronomic
traits and seed yield of 118 recombinant inbred lines of lentil (derived from the cross L3685 x Qazvin) along
with their parents using alpha lattice design with two replications in research farm of Shahrekord University,
Shahrekord, Iran, in 2012-13 and 2013-14 growing seasons. Since the effect of incomplete blocks within each
replication was not significant, combined analyisi of variance was performed as randomized complete block
design. Results showed that effects of year, lines and linexyear were significant for all traits except seed
diameter. Lines 111, 82, 30 and 85, were superior for phenological characteristics and seed yield. Estimatied
genetic parameters showed that the weight and number of pods per plant, biological yield and seed yield had the
highest levels of genetic improvement, genetic and phenotypic coefficients of variation. High heritability was
observed for weight of pods per plant (h?=0.70), days to maturity (h?=0.67) and days to flowering (h?=0.58).
Pearson correlation coefficient showed positive and significant relationship between seed yield and biological
yield, leaf width, number and weight of pods per plant as well as a significant negative relationship with days to
flowering and maturity. Stepwise regression indicated the important role of these traits (except of weight of pods
per plant) in yield detrmination. By performing path analysis based on stepwise regression, biological yield and
leaf width had the most direct effect on seed yield, while the number of pods per plant through biological yield
had the most indirect effect on seed yield. Cluster analysis based on all traits formed four groups and superior
lines were grouped together. According to the results of this experiment, number of pods per plant, biological
yield, leaf width, days to flowering and maturity can be recommended as selection criteria for developing of

lentil cultivars with high seed yield.

Key words: Agronomic traits, Lentil, Path analysis, Seed yield and Stepwise regression.
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