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Table 1. Physical and chemical characteristics of the experimental soil
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S sl S
Physical properties
o <l RO S sl
Clay (%) Silt (%) Fine sand (%) Soil texture
12 185 69.5 s
Sandy loam
it Sl S
Chemical properties
] S A s S ol Dia ol b s Sl B sy
Sk (o et ismss) (42)2) (hoss) (S5 e Sk (SAS 2 e S
pH ECe (ds m?) Organic matter (%) N (%) Available P (ppm) Available K (ppm)
74 2.23 0.48 0.48 7.5 2.1
ML e 55 sl S T Jsd
Table 2. Characteristics of faba bean genotypes
S5 eoled 55 el KNSTRY
Genotype code Genotype name Seed size
1 G-faba-1 S5 (Large)
2 G-faba-95 S5 (Large)
3 G-faba-98 S5 (Large)
4 G-faba-62 S5 (Large)
5 G-faba-67 S5 (Large)
6 G-faba-13 S5 (Large)
7 G-faba-16 S, (Large)
8 G-faba-159 S5 (Large)
9 G-faba-133 S5 (Large)
10 G-faba-146 S5 (Large)
11 Balogi S, (Large)
12 Saraziri S, 5 (Large)
13 Barekat S5 (Large)
14 G-faba-29 = (Small)
15 G-faba-31 5 (Small)
16 G-faba-35 5o (Small)
17 G-faba-51 5 (Small)
18 G-faba54 52 (Small)
19 G-faba-63 5 (Small)
20 G-faba-64 5 (Small)
21 G-faba66 3 (Small)
22 G-faba-69 5, (Small)
23 G-faba-79 5o (Small)
24 G-faba-94 = (Small)
25 G-faba-161 5 (Small)
26 Broujerd 5 (Small)
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3- Root mean square standard deviation (RMSSTD) index
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Table 3. Combined analysis of variance on studied traits for faba bean genotypes

G sy alaes oy sldas 5oy slaes plal Ao O35 Jb s Sles s Sas ool

) s sl - e & - . NE “ . .
Sl & sl sisler AL Saw, b wy &ls Al i ab Kidae i,
S0V DE Daysto Daysto Daysto Plant Hundred Pod Dry Biological Harvest
" germination flowering maturity height seed weight length seed yield yield index
fl” 1 81.85™ 7161.8™ 180.9™ 236.3"™ 926.1"™ 0.05" 50303.8™ 218183.4" 0.05"
ear
Jb sl 121 0.56 2.08 12257 35388 2455 6996.82 68311.90 0.10
Error (Year)
e 25 2.15™  47.60™ 52.45™ 634.2" 3679.6™ 65.18™ 37062.31" 68311.9"  0.22"
Genotype
Jx 55 g 2.14™ 3443”1942 5598° 629.3" 0.06™ 17852.35™ 59268.4  0.16™
Genotype xYear
EU”L 100 0.64 111 2.16 3510 130.74 298 7077.80 172432 0.04
rror
s
A 3.36 0.81 065 88l 1038 2052 2804 2671  30.17
CV (%)

M;:\}OJ&»!C,]GH),); o sl e g TS

ns, " and ™ Non-significant and significant at the 5% and 1% probability levels, respectively

WAL Jle 5 MWl Slio o Sbe aslio —§ Ju
Table 4. Mean comparison of faba bean traits at 2015

ey slaas ey sl Uy slaws CL&J)l 059 Jsb 5 Ses 5 Shes ol
Genotype Days to Days to Days to Plant  Hundred seed  Pod Dry Biological Harvest
germination flowering  maturity height weight length  seed yield yield index

23.00 141.33 231.00 62.53 140.00 5.98 158.23 521.98 0.30
22.33 143.33 232.33 55.87 122.67 7.44 222.00 634.33 0.35
23.67 144.33 229.33 61.50 115.67 9.37 302.71 746.83 0.41
23.00 133.00 230.33 64.93 114.33 8.55 336.44 884.94 0.38
23.67 133.33 226.00 58.07 97.67 10.07  285.90 746.66 0.38
23.00 134.00 228.67 64.07 119.00 7.32 277.62 729.39 0.38
23.00 133.33 225.67 61.17 136.33 6.30 226.26 755.31 0.30
23.00 142.00 224.00 59.93 101.33 8.55 286.13 798.52 0.36
23.33 144.00 224.33 62.40 105.33 10.93  342.13 954.07 0.36
23.00 143.33 230.00 59.47 159.67 9.50 153.13 504.69 0.30
24.33 143.00 223.67 71.37 97.67 2245  291.10 668.89 0.44
24.00 143.67 228.67 62.33 136.33 5.87 98.31 426.92 0.23
23.67 143.00 229.33 61.70 148.67 3.07 184.02 776.99 0.24
23.00 130.67 223.00 56.00 69.28 7.30 123.67 356.05 0.35
23.00 135.00 222.33 50.47 70.95 7.15 153.36 387.16 0.40
23.00 134.00 224.33 60.73 82.80 7.47 318.26 684.45 0.46
23.00 135.00 228.33 61.40 91.39 8.03 344.28 798.53 0.43
23.67 132.00 229.00 68.00 105.92 7.82 411.77 832.40 0.49
23.00 133.33 224.00 66.80 96.89 8.43 298.51 660.24 0.45
23.00 132.00 224.00 74.07 102.13 8.70 382.05 763.08 0.50
23.00 134.00 228.00 74.27 94.14 10.37  335.59 691.36 0.49
23.00 135.00 229.00 69.73 103.45 7.17 232.87 508.14 0.46
23.00 132.00 229.67 65.00 119.18 8.20 409.54 788.14 0.52
23.00 131.00 230.00 74.13 105.32 8.93 263.74 598.02 0.44
23.00 132.00 224.00 90.07 108.36 8.00 219.79 477.04 0.46
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26 23.00 130.67 226.67 98.60 53.69 6.37 584.95 1279.01 0.46
5‘5%/8 1.04 1.45 1.90 9.83 17.99 3.73 179.75 289.51 0.29

A3 0 Jlezt o 53l gme Ml 3l LSD (5%)
LSD (5%): Least significant differences in 5% probability level
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Table 5. Mean comparison of faba bean traits at 2016

)'j)}‘.).:.? j}))‘,\&? j}))\.)\&.; CLQJ)‘ 5%) J}Ja Jﬂa.& JJ,&L«I« u.a;—L.l

SEE el b AL S, b gy dide O Sk dls Sen ookl

Genotype Days to Days to Daysto  Plant Hundred Pod Dry Biological Harvest
germination flowering maturity  height seed weight length  seed yield yield index
1 25.00 122.00 237.67  64.93 170.95 6.03 183.33 480.66 0.38
2 26.33 123.00 228.00 59.47 116.64 7.32 378.96 966.00 0.39
3 27.67 122.67 228.00 55.80 116.35 9.35 282.08 583.34 0.48
4 24.00 123.00 227.67  52.33 125.11 8.54 228.13 644.00 0.35
5 25.00 122.33 226.33  55.67 165.98 10.07 355.63 648.66 0.55
6 25.67 123.00 22133  69.13 161.50 7.32 320.42 700.00 0.46
7 25.67 121.00 222.00 65.73 141.39 6.30 245.00 508.66 0.48
8 24.67 124.00 224.00 7247 132.16 8.55 334.58 756.00 0.44
9 27.33 124.00 224.00 71.80 100.95 10.93 44521 998.66 0.45
10 25.00 122.00 22433  69.80 111.27 9.50 221.46 513.34 0.43
11 24.00 125.00 219.00 83.73 105.60 22.45 386.04 1003.34 0.38
12 25.00 126.67 229.67  78.07 125.21 5.87 311.67 1003.34 0.31
13 25.67 122.33 226.67  70.40 148.26 3.07 367.92 840.00 0.44
14 24.00 124.67 22433  56.00 69.28 7.30 266.46 473.66 0.56
15 24.00 122.67 22433  50.47 70.95 7.15 151.67 499.34 0.30
16 24.00 123.33 226.67  60.73 82.80 7.47 197.92 728.00 0.27
17 23.00 122.67 22467  61.40 91.39 8.03 358.13 889.00 0.40
18 24.00 123.00 226.00  68.00 105.92 7.82 353.33 1092.00 0.32
19 24.33 121.33 219.33  66.80 96.89 8.43 292.92 807.34 0.36
20 24.00 123.00 221.00 74.07 102.13 8.70 448.13 886.66 0.51
21 24.00 123.00 220.00 74.27 94.14 10.37 336.46 1010.34 0.33
22 24.00 122.33 222.00 69.73 103.45 7.17 366.04 980.00 0.37
23 23.67 122.33 22433  65.00 119.18 8.20 296.67 574.00 0.52
24 23.33 122.67 228.67  74.13 105.32 8.93 427.08 830.66 0.51
25 24.00 122.67 227.67  90.07 108.36 8.00 391.83 784.00 0.50
26 23.00 121.33 222.00  98.60 53.69 6.37 380.00 793.34 0.48
LSD (5%) 1.54 1.97 2.83 9.59 19.47 1.43 75.89 94.52 0.16

A3 0 Jleal o 53l gme Ml 3la> LSD (5%)
LSD (5%): Least significant differences in 5% probability level
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Table 6. Genotypic (above diagonal) and phenotypic (below diagonal) correlation analysis of studied traits in
faba bean
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G sy alaes B 5a, 0l B ) sl ol O dsb a5 She ezl
QL“" ESTHpes JA.LL( ;J._.w) <y Lls Ao Hle S Shdsm ol
Traits Days to Daysto Daysto Plant Hundred Pod Dry seed Biological Harvest
germination flowering maturity height seed weight length yield yield index
anle B 5y, sl 1 1.00M 0.44"™  -0.80" 1.00M 0.00™  -1.00M 1.00M -1.00M
Days to germination (1.05) (0.76)  (0.89) (1.02) (0.00) (1.12) (1.07) (1.25)
AU 5, sl 0.13m 1 0.69™ -0.12™  0.68"™ 0.50"™  -0.28 M 0.79 "M -1.00M
Days to flowering (0.13) (0.61)  (0.40) (0.45) (1.00) (0.56) (0.90) (0.83)
Sty B 5, sl 0.10m™ 0.15"m 1 -0.26"™  0.67" 0.00™  -0.60" -0.37™  -0.51M
Days to maturity (0.11) (0.13) (0.26) (0.19) (0.00) (0.37) (0.49) (0.58)
g CUJJ -0.17"s -0.23" -0.14 ™ 1 -0.25 ™ 0.20"™  0.69™ 0.43m 0.24 "
Plant height (0.11) (0.13) (0.14) (0.22) (0.23) (0.19) (0.35) (0.40)
. .
v e s 0.26™ 031" 043" -017" ) 015"  -0.49"™  -0.05"  -0.87"™
Hundred seed (0.10) (0.12) (0.11) (0.15) (0.24) (0.28) (0.39) (0.59)
weight
e Jgb 0.00m™ 0.20™ 0.00™ 0.13™  -0.11m™ 1 0.01m 0.01m 0.00m
Pod length (0.00) (0.15) (0.00) (0.17) (0.18) (0.001) (1.00) (0.00)
Sz aily s Shee -0.03" -0.26™ -0.09m  0.47™ -0.21ms 0.00m 1 0.90™ 0.09m
Dry seed yield (0.10) (0.11) (0.12)  (0.09) (0.12) (0.00) (0.36) (0.62)
S5 s 3, Sae -0.014 M 0.08 "M -0.03™  0.28™ -0.14"s 0.19"™  0.57™ 1 -0.49
Biological yield (0.10) (0.12) (0.12) (0.11) (0.12) (0.12) (0.07) (0.61)
il el -0.06 ™ -0.41™  -0.08™ 0.14™  -0.14" 0.00™  0.40™ -0.43™ 1
Harvest index (0.11) (0.09) (0.11) (0.13) (0.12) (0.00) (0.09) (0.08)

M).:\ }0JL,;;JC)b)é)la&u})\a&mﬁb%ﬁ@%%}*a

ns

" *and ™ Non-significant and significant at the 5% and 1% probability levels, respectively
Ared oI5 555 Sl K 3kl slail 351, s sl

Numbers within parentheses are the standard error of genetic and phenotypic correlations.
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Table 7. Estimation of genetic parameters of faba bean studied traits, using restricted maximum likelihood

Slio e S plysils SN 5 g ey (S5 3 e
Traits H? (plot basis) GA GAM
3l B 5 sl 0.06 (0.13)™ 0.07 0.31
Days to germination
PR
AU B S sl 0.15 (0.19)™ 0.87 0.67
Days to flowering
P
e B Sl 0.41 (0.15)™ 2.50 1.10
Days to maturity
ol
“a g 0.69 (0.08)™ 471 7.02
Plant height
| g
Sl e 0o 0.63 (0.10)" 13.29 12.08
Hundred seed weight
ok b 0.82 (0.05)™ 5.57 66.16
Pod length
Cisal
413 3, Sos 0.23 (0.05)" 37.24 12.41
Dry seed yield
S o Shes 0.14 (0.13)™ 25.51 5.19
Biological yield
- :“ . L._:
R o 0.12 (0.14) ™ 0.03 4.80

Harvest index

H2: Broad-sense heritability; GA: Genetic Advance; GAM: Genetic Advance over Mean

M).)\ )OJL«.:;-‘C)b)a)‘éw))\égmﬁ%ﬁ@em)%‘

ns

ms, *and ™ Non-significant and significant at the 5% and 1% probability levels, respectively
A (ri9id g o) Gl (Sian & lailiws] olasl juslyy Jols slacl
Numbers within parentheses are the standard error of genetic and phenotypic correlations.
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Abstract

In order to estimation genotypic correlation and heritability of some faba bean traits, 26 faba bean
genotypes were evaluated in a randomized complete block design with three replications during 2014-
16 growing seasons in Agricultural Research Sation of Borujerd located in Lorestan province, Iran.
The restricted maximum likelihood (REML) was used to estimate the genotypic and phenotypic
correlations, broad sence heritability and genetic gain. Analysis of variance based on least squares and
REML indicated significant effect of genotype on days to maturity, plant height, hundred seed weight,
pod length and dry seed yield. Genotypexyear interactions were significant on all of the traits except
of pod length. Borujerd cultivar (G26) and G20 had the highest dry seed yield in both of years. REML
results indicated a significant positive genetic correlation between dry seed yield and biological yield
and plant height. Also, there were a significant negative phenotypic correlation between dry seed yield
and days to maturity, and significant positive phenotypic correlation between dry seed yield and plant
height, biological yield and harvest index. So, the selection of early maturing genotypes with a higher
yield is achievable and selection can be done to improve the performance of dry seed yield. Cluster
analysis indicated variability among genotypes. According to values of broad sence heritability and
genetic gain for plant height and high genetic correlation of this trait and dry seed yield; plant height
can be used as a suitable trait for improving dry seed yield by selection.
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