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Important traits in broom sorghum selection for broom yield
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ABSTRACT

In order to evaluate seven native broom sorghum populations and determine effective traits on broom
yield, an experiment was conducted in East Azarbaijan Agricultural and Natural Resources Research and
Education Center, Tabriz, Iran, in 2014 and 2015 cropping seasons based on randomized complete block
design. Analysis of variance showed that there were significant differences among population in 2014 for
most traits. The resulted population from selected genotypes had superiority in the mean of many traits.
High and low heritability-%89 and %41 - was observed for shoot diameter and leaf number traits,
respectively. Path analysis showed shoot fresh weight, flag leaf lengths and peduncle diameter traits had
positive significant direct effect on panicle weight. It seems shoot fresh weight can be considered as very
important traits in broom vyield selection. Path analysis for panicle yield of broom sorghum in pre
harvesting from farm or before flowering condition- no need to measure shoot weight, panicle lengths
and peduncle diameter- indicated the most positive direct effect belonged to flag leaf lengths, leaf
number, shoot diameter and plant height traits, 0.559, 0.231, 0.191 and 0.090, respectively. Therefore, it
seems in the early stages of selection and to save cost in plant breeding projects, flag leaf lengths can be
considered as a practical index for selecting promising broom sorghum genotypes.
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Table 1. Soil properties in the experimental site

K P N EC Sand Silt Clay
mg/kg mg/kg % HTN.V. pH dS/m % % %
411 10.8 0.81 6 7.8 3.58 48 32 20
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Table 2. Names and collection sites of broom sorghum populations used for evaluation

Population Population Name Latitude Longitude Altitude
Number
1 Meyane- Gharava 37.13.38 47.45.14 1131
2 Meyane 37.22.56 47.47.44 1070
3 Meyane- Neghlan 37.33.36 47.36.03 1387
4 Meyane 37.27.55 47.40.35 1159
5 Jolfa- Dozal 38.55.45 46.37.59 388
6 Meyane 37.14.52 47.46.02 1077
7 Horand- Majidabad 38.41.17 47.18.33 1294
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Table 3. Means, standard error and mean squares of different traits in broom sorghum populations in two

years
Traits
Panicle Length  Flag Leaf Length  Flag Leaf Width Leaf Shoot Diameter
Population  Year Plant Height (cm) (cm) (cm) (cm) Number (mm)

1 1393  60.3+4.67 28.5+ 2.68 20.5+1.00 9.6+0.49 6.0+ 0.38 12.2+1.06
1394 77.3+2.94 37.2+2.94 34.0£0.3 9.8+0.39 7.1+0.37 15.4+1.02
2 1393  95.2+4.82 27.2+1.72 24.9+1.71 9.80+0.48 6.0+0.45 13.5+0.78
1394 99.9+4.16 34.242.52 33.0+3.02 10.0+0.31 6.8+0.48 14.8+0.70
3 1393 90.5+5.69 25.9+1.56 28.6+2.06 9.41+0.56 6.1+0.24 13.4+0.59
1394  100.4+5.98 32.2+2.67 35.3+2.64 9.6+0.37 6.9+0.30 15.1+0.69
4 1393 75.945.6 29.5+1.81 31.0+2.02 9.0£0.91 6.4+0.28 13.9+0.87
1394 82.6+4.39 37.3+2.74 38.3+2.66 10.5+0.42 7.1+0.30 16.2+0.88
5 1393  100.9+6.78 24.8+1.58 27.5+1.60 9.2+0.98 6.3+0.37 11.7+0.65
1394  104.5+7.34 26.0£1.92 29.0+2.09 10.0+£0.12 6.5+0.37 12.0+0.71
6 1393 70.1+3.58 28.2+1.91 28.9+1.75 9.4+0.63 6.7+0.38 16.1+1.07
1394 88.4+3.56 40.8+2.44 42.9+2.55 10.7+0.37 7.8+0.26 18.0+0.63
7 1393 68.6+5.40 26.8+1.57 33.5+1.98 9.6+0.46 4.9+0.29 11.8+0.93
1394 71.8+4.86 30.6+2.2 36.9+2.34 10.0+0.20 5.3+0.33 12.8+0.93
Total Mean 1393 81.4+2.33 27.2+0.68 28.4+0.76 9.70+0.14 6.0+0.13 13.2+0.33
1394 89.3+2.03 34.741.01 36.3+1.05 10.2+0.17 6.8+0.13 15.240.32

Mean Squares 1393 o ns o * o =

1394 ** ns * ns * ns

Heritability (%) 81 62 71 41 68 89

ol Jlo gme it S g 00,0V 50 Jlois] mhaw jo o me BB Boimoylis NS § ** g*
*, **and ns: significant at 5% and 1% probability levels, and non-significant, respectively.
h? (%): Broad sense heritability (%)
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Table 3. Continued
Traits
Peduncle Diameter Raceme Diameter Raceme Panicle Fresh Weight  Shoot Fresh Weight
Population Year (mm) (mm) Number (gn (gn
1 1393 9.0+0.81 0.87+0.07 80.1+3.15 23.9+4.38 68.0£18.01
1394 10.5+0.65 0.97+0.05 78.1+3.73 57.849.35 183.0+29.78
2 1393 9.3+0.59 0.83+0.05 86.3+3.66 23.5+1.62 70.4+7.79
1394 10.4+0.57 0.89+0.04 85.8+3.34 48.2+7.94 148.9+24.94
3 1393 8.9+0.51 0.72+0.33 84.1+2.41 28.80+3.51 74.646.21
1394 10.5+0.60 0.85+0.04 83.1+3.74 60.0+9.53 156.9+25.37
4 1393 8.1+0.52 0.78+0.03 85.6+2.71 29.7£351 69.0+7.83
1394 9.8+0.63 0.90+0.04 84.0+3.81 57.1+8.32 179.1+31.76
5 1393 7.9+0.57 0.77+0.04 86.1+2.99 20.60+2.66 67.2+8.77
1394 8.3+0.72 0.80+0.04 85.0+2.11 26.246.22 86.3+20.82
6 1393 9.0+0.73 0.85+0.06 87.9+1.62 30.7+2.80 63.0+4.76
1394 11.2+0.57 0.97+0.04 87.4+2.42 87.5+9.90 245.5+30.46
7 1393 7.4+0.73 0.76+0.04 78.1+1.01 24.7+2.28 63.2£13.64
1394 8.1+0.72 0.80+0.04 76.5+9.76 41.4+8.13 104.6+22.78
Total Mean 1393 8.5+0.24 0.79+0.01 85.9+1.99 26.1+1.15 68.1+3.60
1394 10.0+0.24 0.89+0.01 83.7+1.49 56.9+3.56 164.6+11.01
Mean 1393 ns ns ns ** **
Squares 1394 ns ns ns il *x
h? (%) 62 51 50 63 82

ol Sl pe 58 BT 5 a0 0 ) 50 Jloixl mhaw jo lo e BT Baias Ll NS *x 5*
*, ** and ns: significant at 5% and 1% probability levels, and non-significant, respectively.
h? (%): Broad sense heritability (%)
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Table 4. Results of Leven test for equality of variances of different population groups for different traits
in two years

Trait

Leven's test for equality of variances

P.2014 vs. S. 2014

P. 2014 vs. P. 2015 P. 2015 vs. S. 2015

F Sig. F Sig. F Sig.
Plant Height (cm) 1.235ns 0.899 17.003** 0.003 1.003 ns 0.235
Panicle Length (cm) 1.365ns 0.562 1.065 ns 0.235 0.995 ns 0.356
Flag Leaf Length (cm) 1.132 ns 0.321 13.562** 0.005 0.959 ns 0.587
Flag Leaf Width (cm) 0.984 ns 0.206 0.999 ns 0.546 1.002 ns 0.951
Leaf Number 0.876 ns 0.304 16.536 0.001 1.362 ns 0.368
Shoot Diameter (mm) 1.001 ns 0.536 22.326** 0.001 1.123 ns 0.498
Peduncle Diameter (mm) 0.654 ns 0.645 19.632** 0.005 1.111ns 0.652
Raceme Diameter (mm) 1.010 ns 0.123 21.003** 0.007 1.321ns 0.298
Raceme Number 1.023 ns 0.323 1.006 ns 0.741 0.859 ns 0.654
Panicle Fresh Weight (gr) 1.132 ns 0.364 19.985** 0.000 18.632 ** 0.001
Shoot Fresh Weight (gr) 1.000 ns 0.452 18.999** 0.000 17.999 ** 0.000

ol o pixe ue BT 5 ao )0 ) Jliol mhaw o ls gixe BT Baias L NS *x
**and ns: significant at 1% probability level and non-significant, respectively.

Table 5. Orthogonal comparison of selected genotypes and populations of broom sorghum for
different traits in two years

Trait Comparisons

P.2014 vs. S. 2014  P. 2014 vs. P. 2015 P.2015vs. S. 2015
Plant Height (cm) 2.50* 9.12** 1.32ns
Panicle Length (cm) 1.32ns 10.19** 2.46*
Flag Leaf Length (cm) 2.46* 11.62** 1.36 ns
Flag Leaf Width (cm) 1.23ns 1.96 ns 1.69 ns
Leaf Number 2.43* 8.15** 2.57*
Shoot Diameter (mm) 1.01ns 6.35** 1.31ns
Peduncle Diameter (mm) 1.21ns 7.23** 2.50*
Raceme Diameter (mm) 1.25ns 9.54** 1.19ns
Raceme Number 1.00 ns 1.16 ns 1.73 ns
Panicle Fresh Weight (gr) 6.16%* 10.35** 9.99**
Shoot Fresh Weight (gr) 9.63** 8.96** 2.44*

S, AT Jlo &b conex P 2015 ATV Lo coren 5l civiie slogBoli S, 2014 Avay Jl & cone> P. 2014
e DS g aoy0 ) 5 0 Jlais! mhaw o gl samoplis NS 5 ¥F o F AYAF o coxes | cokiie slap Sl 2015
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P. 2014: Population mean in 2014; S. 2014: Selected genotypes mean in 2014; P. 2015: Population mean in 2015;

S. 2015: Selected genotypes mean in 2015; vs.: Versus; *, ** and ns: significant at 5% and 1% probability levels
using t- test (under line shows test result) and non-significant, respectively.
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** and ns: significant at 1% and probability levels using t- test (under line shows t” test result) and non-

significant, respectively.
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Table 6. Correlation coefficients of traits in populations of broom sorghum

Trait Trait 1 2 3 5 6 7 8 9 10 11
Number

1 Plant Height (cm) 1 0.363* 0.307* -0.225 0.424** 0.172™ 0.301* 0.252™ -0.066 0.393* 0.403**

2 Panicle Length (cm) 1 0.818** 0.095™ 0.586** 0.655** 0.638** 0.557** 0.141™ 0.823** 0.859**

3 Flag Leaf Length 1 0.284** 0.474** 0.671** 0.668** 0.576** 0.008™ 0.849** 0.824**
(cm)

4 Flag Leaf Width -0.019 0.239™ -0.046 0.236™ -0.110 0.182™ 0.345*
(Cm) ns ns ns

5 Leaf Number 1 0.568** 0.574** 0.449** -0.013 0.645** 0.700**

ns

6 Shoot Diameter 1 0.843** 0.563** 0.031™ 0.725** 0.739**
(mm)

7 Peduncle Diameter 1 0.532** 0.062™ 0.732** 0.746**
(mm)

8 Raceme Diameter 1 -0.192 0.581** 0.631**
(mm) ns

9 Raceme Number 1 0.104™ 0.114™

10 Panicle Fresh Weight 1 0.950**
(gn)

11 Shoot Fresh Weight 1
(9n)

el o pixe pe BT 5 00,0) 50 Jlaiol mhaw jo jls sae NS SaiasLis NS ** 5*
*, ** and ns: significant at 5% and 1% probability levels, and non-significant, respectively.

*The d.f. is 187.
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Table 7. Regression analysis (A) and phenotypic path coefficient (B) of broom yield and its
components in broom sorghum populations after harvesting

A:
Sum of Squares df Mean of Squares F Sig.
Regression 336533.3 3 112177.7 404.4 0.000
Residual 51589.9 186 277.3
Total 388123.3 189
Model Adjusted R square 0.882
Durbin-Watson 1.676
B:
Variable Direct Indirect effect
Effect Shoot Fresh Weigh (gr) Flag Leaf Length (cm) Peduncle Diameter (mm)
Shoot Fresh Weight (gr) 0.726** 0.151 0.058
Flag Leaf Length (cm) 0.183** - 0.052
Peduncle Diameter (mm) 0.078* 0.122

Residual effects 0.34

sl do 0V Jlss o 55l re BB Basas las XF
**: significant at 1% probability level.



VYO

WWAF e F 5 )les FA 850 o) nl el LS psle

G Blr 58 @95l p95 5 Glacarez ;0 55l 5 Shee 1 (B) cude o 8 9 (A) 9w S, 2525 A Jgoxr
ae 50 5l cudlo

Table 8. Regression analysis (A) and phenotypic path coefficient (B) of broom yield and its components
in broom sorghum populations before harvesting condition

A:
Sum of Squares df Mean of Squares F Sig.
Regression 69441.9 4 17360.4 216.7 0.000
Residual 14828.5 185 80.1
Total 84270.5 189
Model Adjusted R square 0.778
Durbin-Watson 1.881
B:
Variable Direct Effect Indirect effect
Flag Leaf Length Leaf Shoot Diameter Plant Height
(cm) Number (mm) (cm)
Flag Leaf Length (cm) 0.559** 0.109 0.128 0.027
Leaf Number 0.231** 0.265 0.108 0.038
Shoot Diameter (mm) 0.191** 0.375 0.131 0.015
Plant Height (cm) 0.090* 0.171 0.098 0.033
Residual effects 0.47

**: significant at 1% probability level.
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