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Table 1) Variance analysis of agronomic traits in F; families of barley derived from Badia x Komino cross

o . plant peduncle spike . peduncle spikelet grain grain
Source of variation df seedling no. . awn length  leaf length leaf weigh . . .
height length length diameter no./spike diameter length
Barley family 101  8484.60 ** 125.29 ** 11.29 ** 0.74 ** 1.11ns 4.14 ** 0.0001 ** 0.05 ** 0.98 ns 0.07 ** 0.38 **
Error 204 607.04 64.58 441 0.28 0.89 2.75 0.00001 0.03 0.88 0.003 0.24
CV (%) - 11.51 8.07 7.78 9.71 5.81 13.93 12.48 7.77 11.46 251 4.65

** and ns significant at 1% probability level and non-significant, respectively. Do 58 51 dlesl CE”‘ 03l ae S 5 4NS g e

Table 1) Continued

\ J_,.b aalsl
L 1000 grain  spike total . . . days to days to grain biological harvest grain filling
Source of variation df weight weight' | DrainsERIke SRS AW S SSpICNoS S, - jing maturity yield yield index period
Barley family 101 6.37 ** 8013’1'% 91.02 ** 3183371 33233'72 9.24 ** 5.48 ** 5533911 28832186 29.99 ** 6.90 **
Error 204 417 37807.59 24.70 3615.19 3068.42 3.49 2.65 2712912 17924716 10.20 3.61
CV (%) - 5.80 22.61 12.31 14.73 9.05 1.60 1.08 22.50 23.67 7.70 5.56

**: significant at 1% probability level ARSI Cla.d 05 ls pme e
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Table 2) Mean comparison F; families of barley derived the Badia x Komino cross

traits %5 of families have higher value %05 of families have lower value T

Seedlings no. B, 54, K, 22, 97 50, 4, 49, 24, 51 8.04 **
Plant height (cm) B, 96, 94, 60, 95 24,59,51,53,1 11.32 **
Peduncle length (cm) 11, 60, B, 98, 36 K, 24,59, 13, 44 10.19 **
Spike length (cm) 5,35, 81, 17,38 75,41, 82,62, 72 30.12 **
Awn length (cm) 6, 65, 97, 59, 11 1, 80, 45,42, K 15.96 **
Leaf length (cm) 11, 89, 17, 76, 50 93,94, 28, 13,72 16.86 **
Leaf weight (g) 11,16, 71, 73,32 80,51,67,97,56 ns

Peduncle diameter (mm) 36, 42, 11, 59, 40 24, K, 6, 83, 95 13.20 **
Spikelet no./spike 59, 62, 15, 78, 17 24,53, 88,50, 11 20.49 **
Grain diameter (mm) 3,B,11,23,85 100, 87, 35, 84, 17 13.28 **
Grain length (cm) 90, 18, 81, 91, 66 25,44, K, 45, 87 14.67 **
1000 grain weight (g) 26, B, 33,65,1 100, 84, 35, 89, 5 27.96 **
Total weight of spike (m?) B, 77,57, 95, 43 24,50,1,4,8 9.11 **
Grains/spike 4,66, 17,97, 49 24, 44, 33, 96, 83 6.80 **
Total awn (m?) 56, 24, 5, 80, 63 B, 8, 23, 100, 52 23.98 **
Total spike (m?) 56, K, 35, 13, 101 23,49, 12, 8,58 16.79 **
Days to heading K, 24,50, 1,58 87,73, 42, 3,60 9.37 **
Days to maturity 1,50, 22, 4, 46 95, 62, 73, 60, 41 64.30 **
Grain yield (kg/ha) B, 77,57, 43, 95 50, 24, 1, 4,59 11.32 **
Biological yield (kg/ha) B, 95, 22, 77, 57 50, 24, 1, 4,59 10.44 **
Harvest index 100, 43, 51, 93, 77 54,38,K, 6,8 1.01ns
Grain filling period 42,71, 78, 40, 14 K, 24, 58, 80, 89 4.49 **
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Table 3) Correlation coefficients of agronomic and morphological traits in F; barley families derived from Badia x

Komino cross

traits 1 2 3 4 5 6 7 8 9 10 11
1 Seedlings number 1
2 Plant hight (cm) 0.27** 1
3 Peduncle length (cm) 0.01 0.18 1
4 Spike length (cm) 0.01 0.11 0.32* 1
5  Awn length (cm) 0.01 0.10 0.28** 0.13 1
6  Leaf length (cm) -0.11 0.13 0.24* 0.16 0.59** 1
7 Leaf weight (gr) -0.001 0.24* 0.33**  0.33** -0.02 0.21* 1
8  Peduncle diameter(mm) 0.02 -0.06 0.31* 0.08 0.11 0.08 0.25** 1
9  Spikelet no./spike 0.06 0.09 -0.02 -0.08 0.43 0.18 -0.12 0.14 1
10  Grain diameter (mm) 007  -023* 019*  -0.13 0.05 0.06 012  031** 003 1
11  Grain length (cm) 0.04 0.14 0.33**  0.33**  -0.26** 0.14 0.20* 0.08 0.08 017 1
Table 3) Continued Y Jgd anlsl
traits 1 2 3 4 5 6 8 9 10 11
12 1000 grain weight (g) -0.10 0.34**  -0.16 -0.05 -0.05 -0.05 -0.12 -0.32* -0.03 -0.26** 0.05
13 (Trgg" spike weight 005  021* 012 019% 021* 003 019% 016 010  027%%  047*
14 Grains/spike 0.26** -0.03 -0.09 0.14 0.07 -007 010 0.38**  0.23* 0.16 0.03
15  Total awn (m2) -0.08 -0.08 -0.07 -0.02 -0.02  0.04 -0.20* 0.04 -0.09 -0.11 -0.18
16  Total spike (m2) -0.16 -0.14 -0.08 -0.06 0.009 -0.02 -0.21* -0.03 -0.17 0.02 0.20*
17  Days to heading -0.12 -0.09 -0.09 -0.25** 015 -0.09 -0.05 0.24*  -0.32**  -0.26**  -0.24*
18  Days to maturity -0.01 0.06 -0.07 -0.01 -0.12  -0.07 005 0.26** -0.07 0.43**  -0.22*
19  Grainyield (kg/ha) 0.06 -0.24* 011 0.14 015 0.02 0.21* 0.16 0.09 0.27**  0.44**
20 Harvest index 0.20* 0.10 -0.01 -0.01 -0.05 -0.05 001 0.13 0.10 -0.25*  -0.19*
21 Grain filling period 0.11 0.15 0.02 0.26** 004 0.02 0.11 0.005  0.26** -0.13 0.04
22  Biological yield(kg/ha) 0.01 -0.27** 0.1 0.16 0.22* 0.06  0.20* 0.13 0.06 0.37**  0.52**
** and * significant at 1 and 5% probability levels, respectively 170 5V Il C)la.d D3l gae g ay w p se
Table 3) Continued Y Jgd aalsl
traits 12 13 14 15 16 17 18 19 20 21 22
12 1000 grain weight (g) 1
13 Total weight of spike -0.04 1
14  Grains/spike -0.03 0.18 1
15  Total awn (m?) 003  -017 -0.15 1
16  Total spike (m?) 0.09 0.04 -0.19 0.77 1
17  Days to heading 0.05 -0.35 0.22 0.13 -0.007 1
18 Days to maturity 0.17 -0.14 0.27** 0.10 -0.10 0.52** 1
19  Grainyield (kg/ha) -0.04  0.96** 0.19 -0.13 0.05 -0.34%* -0.18 1
20  Harvest index 0.12 0.16 0.25 0.07 -0.08 0.01 0.28** 0.17 1
21 Grain filling period 011  0.24** 0.02 -0.04 -0.09 -0.55 041 0.19 0.25** 1
22 Biological yield (kg/ha) ~ -0.09  0.92** 0.09 -0.15 0.08 -0.34 -0.27 0.92%* -0.12  -010 1

**: significant at 1% probability level
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Table 4) Stepwise regression analysis in F; families of barley derived from Badia x Komino cross

regression coefficients coefficient of

Variables into the model constant b b, bs b by SRR
Number of seedlings 4407.302** 13.477 ** 0.199
Days to heading 29922.284 ** 11.660 ** -215.578 ** 0.256
Grain diameter 39074.712 ** 10.885 ** -239.972 ** -2663.253 ** 0.317
Grains/spike 42642.821 ** 10.223 ** -292.211 ** -2640.270 ** 64.710 ** 0.375
Awn length 35235.962 ** 10.229 ** -27.782 ** -2735.547 ** 59,086 ** 393.612 * 0.407

** and * significant at 1 and 5% probability levels, respectively
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Table 5) Correlation coefficient to direct and indirect effects for grain yield in F5; families of barley derived from Badia x

Komino cross

indirect effects correlation
Traits direct effect  number of days to grain o EEBIGIET
seedlings heading diameter grains/spike awn length gramt)/t}el d
Number of seedlings 0.339 - 0.077 0.019 0.006 0.003 0.446 **
Days to heading -0.320 -0.082 - 0.023 0.049 -0.010 -0.341 **
Grain diameter -0.254 -0.025 0.029 - -0.008 0.009 -0.249 *
Grains/spike 0.227 0.010 -0.070 0.009 - 0.018 0.194 ns
Awn length 0.181 0.005 0.017 -0.012 0.022 - 0.215*

Residual=0.405
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Figure 1) Cluster analysis dendrogram of 100 F3 barley families derived from Badia x Komino cross

.
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Table 6) Average standard deviation for each group of average total for the traits

Group
. 1 2 3
Traits
Standard Standard Standard
L) deviation iR deviation 1 deviation il e
Number of seedling 19167 c 23.44 211.67b 3.44 23745a -22.34 215.11
Plant hight (cm) 95.37¢ 2.65 97.67b 0.35 100.49 a -2.47 98.02
Peduncle length (cm) 26.82 ns -0.04 26.72ns 0.06 26.82 ns -0.04 26.78
Spike length (cm) 547b 0.03 539¢ 0.11 5.67 a -0.017 5.50
Awn length (cm) 16.10 ns 0.16 16.25 ns 0.02 16.42 ns -0.15 16.27
Leaf length (cm) 11.82 ns 0.11 11.89ns 0.05 12.09 ns -0.15 11.94
Peduncle diameter (mm) 242 ns 0.04 2.46 ns -0.01 247ns -0.01 2.45
Spikelet no./ spike 7.97ns 0.25 8.27 ns -0.05 8.35ns -0.13 8.22
Grain diameter (mm) 234a -0.04 2.32b -0.02 2.26¢ 0.05 231
Grain length (cm) 10.60 ns 0.06 10.68 ns -0.02 10.68 ns -0.02 10.66
1000 grain weight (g) 34.98 ns 0.08 35.35ns -0.30 34.72ns 0.34 35.06
Total weight of spike (m?) 690.71¢c 170.89 840.41b 21.20 1019.34a -157.73 861.61
Grains/spike 39.87 ns 0.46 40.25 ns 0.07 40.77 ns -0.45 40.33
Total awn (m?) 418.03 ns -7.67 413.73 ns -3.37 400.05 ns 10.31 410.36
Total spike (m?) 589.57 ns 19.79 616.34 ns -6.99 615.03 ns -5.67 609.35
Days to heading 117.32a -0.78 116.40 b 0.14 116.14 c 0.40 116.54
Days to maturity 151.25a -0.50 150.68 b 0.07 150.45 ¢ 0.29 150.75
Grain yield (kg/ha) 5891.05¢ 1415.34 7164.63 b 141.76 8567.62 a -1261.23 7306.39
Harvest index 41.95ns -0.46 41.64 ns -0.15 41.72 ns -0.23 41.49
Grain filling period 33.93ns 0.27 34.28ns -0.07 34.31ns -0.11 34.21
Biological yield (kg/ha) 14102.95 ¢ 3504.78 17234.98 b 372.74 20759.85 a -3152.13 17607.72
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Abstract To study phenotypic diversity and relationship among agronomical Keywords
traits of 100 barley Fs;generation families derived from cross between Badia x

. . . . biodiversity
Komino barely cultivars, an experiment was conducted based on randomized :
. . . . cluster analysis

complete block design with three replications at research field of Gonbad correlation

Kavous University during 2014-2015. Barley families had significantly high
diversity in terms of awn length, spikelet no/spike. Grain yield was positive
significantly correlated with total spike weight, seedlings number, plant height,
awn length and biological yield and the highest correlation was observed
between grain yield and total spike weight. In stepwise regression analysis, traits
of seedlings number, days to heading, grain diameter, grains per spike, awn
length had high contributed to grain yield. In path analysis the trait that had the
most direct effect on yield was seedlings number. Barely families were classified
into three groups regarding cluster analysis using Ward method and the third
group was chosen as desirable one. On the whole, The most important factors
influencing on yield increment of barley families was seedlings number and days
to heading and these traits could be suitable choices to be used in barley
breeding improvement programs.

genetic diversity
path analysis
stepwise regression
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