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Introduction: Lentil, known as Lens culinaris Medik., is an annual legume belonging to the family Fabaceae.
In 2020, lentil global production reached to 5.6 million tons when Canada located in first place with 45%,
followed by India with 18%. Iran ranks 121 in the world while has less than 1.2% share in production of this
important crop. There is a high diversity of agronomic traits in lentil, the study of which is of great importance.
Determining the characteristics of germplasm in terms of desired traits facilitates the creation of breeding
populations designed to achieve specific goals. \

Materials and Methods: In this study, 70 international geno&es and three arieties (Bile-Sawar,

Kimia, and Mahali) were cultivated in the flrst year in an augmented de5|gn i plicaﬂ‘s for controls
and in the second year in a alpha-lattic condu nder autumn
cultivation conditions at the Dryland Agri ‘wh\during the

crop seasons of 2022-23 and 2023-24. The tra
days to flowering and mat
were used for multivariate
Euclidean distance criterion by
the grain filling period, lowe
desirable. Selection intensity con
the metan software packag \‘used

Results and Dlsc&‘
genoty| 0

significant at t rding to the results, there was significant variation in yield-related
ut the plant height (genotypes G21 and G8), number of days to
flowering (genotypes -M12), number of days to maturity (genotypes M20 and M7-M12-M33-
M24-G4), number (genotypes G30 and G1), grain filling period (genotypes G32 and G4-M29),
grain weight (genot nd M31), and yield (genotypes M22 and M26) showed a favorable situation
compared to the others in the two seasons, respectively. Based on cluster analysis, two different groups (29 to 44
and 17 to 56) were formed if\the two seasons, respectively, which were different from each other. In general,
the Mediterranean genotypes shewed better position than the globals and controls in terms of studied traits. In
addition, there was a significa riation in terms of grain yield-related traits in the studied genotypes, which
allows the selection of superior genotypes from among them. Results of correlation coefficient of the studied
traits are also given. Yield in the first year was positively correlated with the number of days to maturity and
grain weight and in the second year with plant height and number of pods per plant, and negatively correlated
with other traits. The number of pods per plant, which affects yield, was positively correlated with the number
of days to maturity, grain filling period, plant height and weight in the first year, and with the grain filling period
in the second year. In two mentioned seasons, this trait was negatively correlated with other parameters.
Dendrogram of clusters analysis from the lentil genotypes based on the morphological-agronomic traits are
shown. In this dendrogram, a total of 2 groups were made and different genotypes were placed inside them. The
number of genotypes in each group differs each season (44 to 29 and 56 to 17 in two seasons), which are shown
with different colors. In this case, genotypes that were closest in terms of height, flowering and maturity period,
number of pods per plant, weight, and yield were placed in one cluster, and those that were more different were
placed in the opposite cluster.
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Conclusion: According to the results of this study, the trait of pod number per plant plays an important role in
lentil grain yield under autumn cultivation conditions.

Keywords: Legumes, Augmented and Lattice designs, Agronomic characteristics, Dryland conditions.
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Table 1- Characteristics of the genotypes studied
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MED35 & MED1 Compatible with the

Mediterria conditions
Sk w5

Compatible with thg glo
conditions

GLO35 GLO1
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- Soil test results of the re rm of dryland agricultural research institute (Sararood)
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(ppm) OC (%) Fe(ppm) Mn (ppm) PAV (ppm)
540 112 5.20 12.60 11.6
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Table 2- Meteorological information of Sararoud station during 2022-23 and 2023-24

VP oY eyl5 Jw
Season 2022-23

slod Sl gl JSlas buwgio 3903085 (o Cagh, s b s b
L Smk o oo b e O o ek e
Month  Final fal Min Max. Aver. No. of Aver. of _ Sl Sl
(mm) Absolute Absolute days Relative Min. of Mean ~ Max. of Mean
temperature temperature tempscr:ature below temperature °C  temperature °C
°C °C ‘
A 9.3 4.7 34.7 19.2 O\ 10.6 27.8
ob! 38.8 1.9 25.7 13.1 0 5.6 20.6
5 18.1 -3.4 18.8 8.0 18 0.4 \ 15.6
«©> 21.1 -5.7 16.8 6.2 15 0. 11.8
ke 103.3 -5.9 16.4 55 16 % \ 115
Sidul 76.4 -7.3 20.8 14 . 133
2259, 66.3 -0.7 3.9 19.7
Caligd)| 111.8 3.4 8.2 23.3
Sloy5 5.4 6.2 13.0 33.4
» 12.6 16.0 38.3
slsye 17.1 39.5
o>
Season 2023-24
Ao 16.6 0 43.6 8.0 25.3
ot 11.3 5 67.0 4.4 18.2
Al 7.4 17 69.6 0.9 13.8
@ 6.0 17 69.0 -0.2 12.2
Ok 5.0 16 73.8 -0.5 10.6
ol 102.4 . . 8.8 10 62.4 1.8 15.7
R9)8 14.2 0 54.8 6.3 22.7
i) 16.9 0 57.2 8.5 254
NIyes 25.5 0 25.7 15.3 35.7
» 27.7 0 23.2 16.5 39.0
a0 - - - - - - - -
&0 450.5

Sbol Juloxi g & 525
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Table 3- Results of analysis of variance (ANOVA) of different traits in the studied genotypes
ST 7 b LIB Lo VPN /oY 2ly; Jlw
Season 2022-23 based on A@e‘design
i olie
S df  PH DF DM ‘PP sSW YLD
Source of Variation ‘
T 2 067 B\ 363833.75”
Genotype \
(S5
A 0.66 28436.45*
Replication
i .
G 20.23 5.50
i olie
St glie W sw YLD
Sourc iati
196.72  25.88** 1.19%*  1201393**
Genotype
NS
0.49 0.97 767.69 0.08 0.02 72539.45
Replication
> (S5
T4 59 515 9.44  20.44*  19.29* 291.60  6.82* 0.92 46572.79
Replication:Blocks
s .
= ’“(':‘V“‘"‘ 8.60 2.03 131 2278 2.95 17.48 15.62
Sl ao 3 ) s o \EBIs cixe goaias L o)lin 53 g ao 0 O e (o (5l sixe sodims LS o)l SO

star indicates significance at 5% and two stars in 1%.
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Table 4- Minimum, maximum, range, mean and coefficient of variation of the studied traits
VEN /Y 2ly; Jlw
Season 2022-23

1 Multi-trait Genotype-ldeotype Distance Index (MGIDI)



oo (Trait) PH DF DM NPP SFP  SW YLD

Jslus (Min.) 27.00 133.00 17700 49.67 38.00 281 185.00
ASlas (Max.) 37.67 140.60 183.00 149.67 49.00 592  2255.00
awls (Range) 10.67 7.00 6.00 100.00 11.00 3.11  2070.00

osSike (Average) 3199 13690 18029 7068 4338 414 10924

Oy g 36 (CV) 1.39 0.71 5.33 550 1632 2650  37.62
VEY ¥ ely; Jle
Season 2022-23

<o (Trait) PH DF DM NPP  SFP  SW YLD

Jlo> (Min.) 33.31 143.00  202.00 3144 5000 3.00 71.30
FSlas (Max.) 4433 15500  212.00Wy 74.06
awls (Range) 11.01 1200  10.00 \ 1
oSSk (Average) 38.78 147.77  205.62

52.77

Oy s 35 (CV) 58 104 2075

12 4 G13-G17 clacwiss)
1 5G30 slacwss?) Gg 4o
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Table 5- Values of studied traits iWnt genotypes
N
\#

555 PH DF DM SW YLD

Genotype  VFMSY  ARYL¥ ARALY ARYLAY AFLY AT ARy RIS N> T2 70 ST RV BTN TR BT XTR SR 2 7
202223 2023-24  2022-23  2023-24  2022-23 \W2023-24  2022-23  2023-2 20 2022-23  2023-24  2022-23  2023-24
M1 27.00 39.50 138 148 179 52.67 w 5.09 530 131250 127125
M2 32.67 36.17 138 143 179 70.33 \5 4.27 500  1150.00 1493.75
M3 35.00 39.00 139 153 180 05 76.67 2 4.59 500  1805.00 2423.75
M4 33.67 36.00 135 144 i 60 4.21 510  1155.00 149125
M5 31.00 37.00 137 146 0 205 59 4.33 500  1057.50  897.50
M6 30.33 38.00 136 145 204 59 4.96 520  1027.50 1491.25
M7 29.33 38.33 137 145 202 57 4.30 500  1120.00 1185.00
M8 31.67 43.17 138 145 181 59 4.61 440  1170.00 1662.50
M9 30.00 39.00 135 is \ 81 46 56 4.51 520  835.00 1818.75
M10 31.00 38.33 136 43 62 3.78 400  690.00  603.75
M11 30.00 36.17 43 58 4.86 500  1205.00 1310.00
M12 32.67 34.83 42 61 4.79 500 111250 1493.75
M13 31.00 39.83 40 62 4.61 500 122500  975.00
M14 32.33 39.67 42 53 4.40 460  1210.00  2000.00
M15 30.67 40.50 42 61 4.28 500  1160.00 1146.25

M17 32.00 - 45 - 3.54 - 722.50 -
M18 29.67 35.67 43 53 5.11 400 118250  441.25
M19 29.00 41.17 46 51 4.32 480 129500 1728.75
M20 31.33 40.17 41 54 3.22 430 128500 1698.75
M21 30.00 38.83 40 60 5.78 350  1622.50 1226.25
M22 32.00 37.50 42 55 4.56 620 225500 1962.50
M23 30.67 38.00 41 57 5.58 440 157250 2957.50
M24 32.00 40.67 44 55 5.92 6.30  1400.00 2561.25
M25 31.67 38.33 43 52 4.86 430  1490.00 2711.25
M26 30.00 40.67 43 60 4.64 430  1660.00 3001.25




M27
M28
M29
M30
M31
M32
M33
M34
M35
Gl
G2
G3
G4
G5
G6
G7
G8
G9
G10
Gi11
G12
G13
Gl4
G15
G16
G17
G18
G19
G20
G21
G22
G23
G24

30.00
32.67
30.00
32.67
32.67
32.67
33.67
35.00
31.67
32.33
33.00
33.33
33.00
32.00
31.67
32.67
31.00
32.67
32.67
32.33
31.33
36.33
32.33
34.00
33.67
29.00
31.67
30.00
33.33
37.67
32.33
30.33
31.33

38.67
38.33
41.68
34.17
38.17
38.33
35.50
37.67
39.83
41.50
38.50
38.83
41.33
39.33
42.00
33.33
44.33
37.00
39.32
42.17
40.00
40.50
39.83
39.00
42.33
39.32
38.33
38.67
41.00
33.32
40.00
38.33
40.32

471
4.56
4.40
5.46
4.34
4.01
3.74
4.42
4.94
3.87
3.58
3.36
3.45
4.42
4.29
4.36
4.02
3.32
3.28
3.54
4.02
2.96
3.33
3.30
3.45
3.24
3.28
3.73
4.06
3.43
3.94
3.74
4.07

4.40
5.30
4.30
4.60
6.40
4.30
5.00
4.30
4.40
4.60
4.00
3.60
3.10
4.10
4.20
4.70
4.10
3.30
3.20
4.30
4.50
3.00
3.00
3.10
3.70
3.20
3.50
3.80
3.50
3.60
3.60
3.70
4.20

1057.50
2110.00
920.00
1397.50
415.00
1262.50
217.50
1405.00
1262.50
577.50
880.00
1582.50
505.00
1335.00
1082.50
1255.00
1290.00
950.00
977.50
902.50
692.50
312.50
185.00
350.00
1257.50
210.00
412.50
1097.50
647.50
855.00
1010.00
917.50
1237.50

2747.50
1703.75
2798.75
2078.75
2703.75
162.50
2255.00
130.00
2641.25
1566.25
2005.00
2118.75
1621.25
1525.00
1388.75
1386.25
1763.75
1158.75
2046.25
1673.75
2781.25
155.00
71.25
837.50
1540.00
651.25
743.75
2965.00
461.25
605.00
1952.50
1562.50
2660.00




G25 30.33 37.33 136 148 181 207
G26 32.00 35.67 138 146 181 203
G28 35.00 40.17 136 153 182 209
G29 33.00 37.17 140 147 180 204
G30 33.67 38.50 136 148 180 206
G31 33.67 34.17 140 147 180 204
G32 31.67 36.17 140 148 178 203
G33 34.00 40.00 138 148 180 205
G34 31.33 42.00 135 153 180
Bile-Sawar 32.67 39.00 140 152 181
Kimia 32.33 38.67 135 147 179.6
Mabhali 31.93 39.83 141 152 179.8
LSD 27.00 39.50 138 148 179

50.00 58.11 45 59 4.10 4.00 810.00  2156.25
97.33 62.94 43 57 3.92 4.20 907.50  2457.50
86.67 42.33 46 56 3.46 3.80 81250  1426.25
106.33 56.67 40 57 3.97 3.80 1370.00  2581.25
149.67 42.33 58 3.91 4.40 1515.00 243250
66.67 11 57 4.03 4.00 118750 2233.75
92.33 ‘5.83 55 3.54 4.10 1257.50  2867.50
91.33 68.28 57 3.49 3.50 135250 2123.75
60.33 \ 3.85 3.80 124750  2590.00
78.00 5.31 6.10 1458.50  330.00
62.13 ‘ 4.20 4.30 1323.00 2030.00
62.13 55 2.81 3.00 938.50 1735.00

2.67 56 5.09 5.30 1312.50 1271.25
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Table 6- Results of correlation of studied traits in two cropping seasons

DF DM SFP PH sw NPP

- L ZSVZS SRR T2 72 ST VX ST X 72X ST SV SEET 78 SRR Y XV BRI 8 78 VEASY  NFY/Y NFNY IR IRY
202223 2023-24  2022-23  2023-24 202223 202324 M)R2-23  2023-24 Wg2022-23 202324  2022-23  2023-24

DM 0.000 0.192
0.998 0.114
-0.831* -0.813* 0.556* 0.416*
SFP \\
0.000 0.000 0.000 0.000 \ \
PH 0.019 0.161 0.063 0.079 ‘
0.876 0.187 0.606
0.392¢ -0.046 0.083
SW

0.001 0.710 0.495 0.‘

NPP -0.021 -0.244 0.013 -0:341* 0.216 -0.024
0.863 0.043 0.91\ 0.197 0.072 0.843

YLD 0.373* -0.0 -0.200 \‘).482** 0 0.058 0.535* -0.209 -0.009 0.183
0.001 0.973 0.098 0.000 0.019 0 0.639 0.000 0.085 0.943 0.133

T owdle e o lad 1) (6 sire s ol dae 5 Gy YL sae
e lower shows significance. The symbol * indicate the significance at 1% level

The upper number in
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