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Study of Genetic Behavior of Grain Yield and its
Components in Barley Crosses

M. Katkout , H. Kayyal® , and A. Ghneim®

ABSTRACT

This study was carried out in cooperation between the Faculty of
Agriculture, Damascus University and the General Commission for Scientific
Agricultural Research (GCSAR) in Karahta station of field crops researches
during two growing seasons (2003-04 & 2004-05).

Four local improved barley lines and cultivars (female parents) were
crossed with five exotic lines and cultivars (male parents) using line x tester
method. The crosses were grown along with their parents in a randomized
complete block design (RCBD) with three replications to estimate general
combining ability (GCA), specific combining ability(SCA) and both mid and
high parent heterosis for number of spikes per plant, number of grains per
spike, thousand kernel weight, and grain yield per plant.

The results indicated that both additive and non-additive types of gene
action were involved in the inheritance of traits under study, with
preponderance of non-additive gene effects for number of spikes per plant,
number of grains per spike and the dominance of these effects particularly for
grain yield per plant. For the number of grains per spike, both additive and
non-additive gene effects were involved in equal proportion in the control of
this trait.

High general combiners for grain yield and its components were obtained
with the best parents Tipper, Furat7 and Ligneel335, this suggests these lines
to be used as important parents in barley hybridization program because of
their ability to transmit their characteristics to their progenies.

Many positive specific combiners, having both mid and high parent
heterosis and derived from positive general combiners, were obtained such as
Furat7 x Tipper, Furat7 x Melusine, A5468 x Tipper, and A5468 x Melusine.
These crosses are important combinations for selection in subsequent
generations to reach distinct barley lines for grain yield.

Key Words: Hybridization, General combining ability, Specific
combining ability, Heterosis, Grain yield and its
components.
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/

Q) Q)

39.17 47.04 25.67 47.33 Ab473 1
30.64 43.4 26.13 45,53 Furat7 2
36.94 46.04 23.53 41.07 Ab468 3
29.91 50.04 23.67 41.47 A.Muhassan 4
39.43 46.19 28.43 37.67 Tipper... 5
34.46 55.44 26.8 34.6 Melusine... 6
39.79 50.72 26.3 40.33 Furat2 7
39.57 48.62 28.73 36.07 Ligneel335 8
43.66 48.15 24.67 44.8 Harmal 9

38.9 50.29 29 38.13 Ab473 xTipper... 10
39.56 52.40 28.3 39.33 Ab473 xMelusine 11
38.32 50.38 24.4 40.47 A5473 xFurat2 12

43.3 50.31 28.43 42.2 A5473 xLigneel335 13
39.48 49.83 26.87 43.6 Ab473 xHarmal 14
48.76 51.88 28.8 48.2 Furat? xTipper... 15
49.83 53.52 30 41.27 Furat7 xMelusine... 16
36.48 49.07 26.97 48.87 Furat7 xFurat2 17
45.12 53.03 29.07 41.2 Furat7 xLignee1335 18
38.55 49.63 27.03 40.8 Furat7 xHarmal 19
47.54 49.04 30 44.07 Ab468 xTipper... 20
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45.40 51.36 27.5 48.47 A.Muhassan XTipper.. 25
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4.396 1.244 0.777 3.054 SE Mean
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19.417 4,282 4,994 12.894 CV %
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-16.90 |-4 1.42 -2.83 -0.29 [Ab473 xMelusine.. 2
-14.491-7.67 |-1.10 0.82 -0.29 [Ab473 xFurat2 3
-10.84 (1.2 1.64 -0.18 -0.29 |Ab5473 xLigneel335 4
-7.88 [-5.36 [4.34 -1.48 -0.29 [Ab473 xHarmal 5
5.86 |15.87 ]0.45 3.68 3.03  |Furat7 xTipper... 6
-9.36 |2.99 0.03 -2.83 3.03 [Furat7 xMelusine... 7
7.34 113.84 ]3.98 0.82 3.03 |Furat7 xFurat2 8
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-4.87 |-4 -1.39 0.82 -1.39 |A5468 xFurat2 13
-8.77 |-2.85 ]-1.99 -0.18 -1.39 |A5468 xLigneel335 14
-20.541-17.09 |-2.56 -1.48 -1.39 |A5468 xHarmal 15
16.88 |22.49 |5.10 3.68 -1.35 |A.Muhassan xTipper.. 16
-27.18|-20.61 |-6.65 -2.83 -1.35 |A.Muhassanx Melusine.. | 17
-5.96 |-4.65 |-1.50 0.82 -1.35 |A.Muhassan xFurat? 18
2.56 (9.7 3.04 -0.18 -1.35 |A.MuhassanxLignee1335[ 19
-14.731-11.45 10.00 -1.48 -1.35 |A.Muhassan xHarmal 20
3.05 1.53 1.37 |St. Error
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/ “)
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2 7.21 0.16 1.43 0.01 |AB5473 xTipper... 1
5.6 7.85 0.04 0.86 0.01 [A5473 xMelusine.. 2
-7.22 | -6.12 | -1.39 -1.61 0.01 |Ab5473 xFurat?2 3
-1.04 | 4.52 0.11 0.93 0.01 |Ab473 xLigneel335 4
467 | 6.75 1.08 -1.61 0.01 |A5473 xHarmal 5
1.30 [ 5.57 -1.01 1.43 0.98 |Furat7 xTipper... 6
1194 | 13.33 | 0.77 0.86 0.98 |Furat7 xMelusine... 7
255 | 2.86 0.20 -1.61 0.98 |Furat7 xFurat2 8
1.18 | 5.98 -0.23 0.93 0.98 [Furat7 xLigneel335 9
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-2.49 6.54 1.74 0.48 0.65 |A5468 xMelusine... 12
5.58 10.69 2.31 -0.59 0.65 |A5468 xFurat? 13
10.08 | 13.08 -0.10 1.78 0.65 [A5468 xLigneel335 14
1.72 3.99 -1.71 -1.14 0.65 |A5468 xHarmal 15
2.64 6.73 1.08 -0.54 -0.36 |A.Muhassan xTipper.. 16
-15.82 | -11.51 -4.63 0.48 -0.36 |A.Muhassanx Melusine.. 17
-2.70 | -2.04 -0.87 -0.59 -0.36 [A.Muhassan xFurat2 18
9.91 11.49 2.39 1.78 -0.36 |A.MuhassanxLignee1335 19
3.34 5.32 2.03 -1.14 -0.36 |A.Muhassan xHarmal 20
1.24 0.62 0.56 |St. Error
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/ (6)

% SCA (ij) [GCA (j) |GCA (i)

HHP HMP
-1.34 -1.02 -5.99 4.97 -0.26 [A5473 xTipper... 1
1 7.44 -0.39 0.04 -0.26 |A5473 xMelusine.. 2
-3.69 -2.94 1.64 -3.23 -0.26 |A5473 xFurat? 3
9.43 9.98 -0.06 3.45 -0.26 [A5473 xLignee1335 4
-9.57 -4.68 4.80 -5.24 -0.26 |A5473 xHarmal 5
23.66 39.16 0.04 4.97 3.57 |Furat7 xTipper... 6
44.60 53.09 6.04 0.04 3.57 |Furat7 xMelusine... 7
-8.32 3.58 -4.04 -3.23 3.57 |Furat7 xFurat2 38
14.03 28.51 -2.08 3.45 3.57 |Furat7 xLigneel1335 9
-11.70 3.77 0.04 -5.24 3.57 |Furat7 xHarmal 10
20.57 24.48 1.54 4.97 0.84 |Ab468 xTipper... 11
35.54 40.25 9.01 0.04 0.84 [A5468 xMelusine... 12
-7.41 -3.99 -0.95 -3.23 0.84 [A5468 xFurat2 13
0.63 4.08 -4.66 3.45 0.84 |Ab5468 xL igneel1335 14
-29.36 | -23.47 -4.94 -5.24 0.84 |[A5468 xHarmal 15
15.14 | 30.95 4.41 4.97 -4.15 |A.Muhassan xTipper.. 16
-37.9 -33.52 -14.66 0.04 -4.15 |A.Muhassanx Melusine.. | 17
-9.17 3.70 3.35 -3.23 -4.15 |A.Muhassan xFurat2 18
16.96 33.22 6.80 3.45 -4.15 [A.MuhassanxLignee1335[ 19
-29.25 | -16.04 0.11 -5.24 -4.15 |A.Muhassan xHarmal 20

4.40 2.20 1.97 |St. Error

Melusine.. x 7
( 44.6 53.09)
(% 53.09_3.58)

(6 ) (%446 _0.63)

(1956) Griffing

202




205-189 : 2 (23) (2007)

Tipper /[ ER / Apm

GCA 7
Ligneel335 _1000
_1000 GCA

.( 2004 )
F1 SCA GCA

2 x7 Tipper.. x 7

A5473 Melusine.. xA5468 Tipper..xA5468 Melusine..x 7
Melusine..xA5473 Ligneel335xA5473 Tipper..x

_1000 Melusine..x 7 Melusine..x A5468

xA5468 Tipper..x A5468 Melusine..x7 Tipper..x 7 -
Melusine..

203



REFERENCES

.(2002) .
.(2001) .

2001 /4/25-21 .
.(2004) .
(Sorghum bicolor L. Moench)
.264-245 2 _20 . .

Arabi, I. E. and Nabulsi, I. (2005). Durable resistance to net blotch and
agronomic performance in barley doubled haploid lines. J. Genet. & Breed.
56, 145-153.

Bouzerzour, H. and Djakoune, A. (1997). Inheritance of grain yield and grain
yield components in barley. Rachis 16 (1-2), 9-16.

Budak, N. (2000). Heterosis, general and specific combining ability estimates at
F1 and F2 generations of a 8x8 diallel cross population of barley. Turk. J.
Field Crops, 25-36.

Chowdhry, M. A., Wadood, A., Mahmood, N., Mehdi, S. and Khaliq, I. (1998).
Combining ability studies for some physio-morphic characters in wheat.
Rachis 17(1-2), 23-27.

FAO. (1947). Statistics of Food and Agriculture Organization. Rome, Itali.

FAOQ. (2002). Statistics of Food and Agriculture Organization. Rome, Itali.

FAOQ. (2005). Statistics of Food and Agriculture Organization. Rome, Itali.

Fischbech, G. (2002). Contribution of barley to agriculture: a brief overview.
Barley Science 1, 1-14.

Grausgruber, H., Bointner, H., Tumpold, R. and Ruckenbauer, P. (2002).
Genetic improvement in grain yield, yield components and agronomic traits
of spring barley (Hordeum Vulgare L.). University of Agricultural Sciences
Dept. Plant Breeding, Vienna, Austria.

Griffing, B. (1956). Concept of general and specific combining ability in
relation to diallel crossing systems. Aust. J. Bio. Sci. 9, 463-493.

Haussmann, B., Oblana, A., Ayiecho, A., Schipprack, W. and Geiger. H. H.
(1999). Quantitative-genetic parameters of sorghum (Sorghum Bicolor L.
Moench) grown in semi-arid areas of Kenya. Euphytica. 105, 109-118.

Javaid, A., Masood, S., and Minhas, N. M. (2001). Analysis of combining ability
in wheat (Triticum aestivum L.) using F2 generation. Pakistan Journal of
Biological Sciences 4(11), 1303-1305.

204



205-189 : 2 (23) (2007)

Jiang, K., Zeng, D., Kuang, H., Xie, R., Zeng, X., Shao, Q. and Fan, W. (1998).
Combining ability analysis for grain yield stability in hybrid rice. Chinese J.
of Rice Rese. Sci. 12(3), 134-138.

Kashif, M. and Khaliq, T. (2003). Determination of general and specific
combining ability effects in a diallel cross in spring wheat. Pakistan Journal
of Biological Sciences 6(18), 1616-1620.

Kempthorn, O. (1957). An introduction to genetic statistic. New York: Jon
Willey: Champman R. Hall, Ltd.

Nasr, H. G., Shands, H. L. and Forsberg, R. A. (1972). Variation in kernel
plumpness, lodging and other characteristics in 6-rowed barley crosses.
Crop Science 12, 159-162.

Rivas, R. and Barriga, P. (2005). Combining ability for grain yield and malting
quality traits in barley (Hordeum Vulgare L.). Intituto de Investigaciones
Agropecuarias, INIA Avda. Vicente Mendez 515, Casilla 426 Chillan, Chille.

Semagn, K. (1999). Prediction of combining ability and heterosis based on
diversity estimates, can it be useful?. Agricultural University of Norway,
Dept. of Horticulture and Crop Sciences, P. O. Box 5022, N-1432 As.

Singh, B. D. and Chowdhary, R. K. (1985). Biometrical methods in quantitative
genetic analysis. Kalyani pub, NewDelhi.

Singh, H., Sharma, S. N. and Sain, R. S. (1999). Combining ability for some
quantitative characters in hexaploid wheat (Triticum aestivum L. em. thell).
Rajasthan Agriculture University, Agricultural Research Station,
Durgapora-302 018: Jaipur, India.

Sinha, S. and Khanna, R. (1975). Phisiological, biochemical and genetic basis of
heterosis. Adv. Agron. 27, 123-174.

Smith, E. L. and Lambert, J. W. (1968). Evaluation of early generation testing
in spring barley. Crop Science, 8, 490-493.

Ullrich, S. E. (2002). Genetics and breeding of barley feed quality attributes.
Barley Science, 6, 115-141.

Updhyaya, B. R. and Rasmusson, D. C. (1967). Heterosis and combining ability
in barley. Crop Science, 7, 644-647.

Vavdinoudi, E. G. and Sotiriou, M. (1999). Early generation testing for
isolating the most promising crosses in bread wheat. Rachis 18(2), 25-30.
Vimal, S. C. and Vishwakarma, S. R. (1999). Gene effects controlling yield

components in barley (Hordeum Vulgare L.). Rachis 18(2), 21-25.

Yilmaz, R. and Konak, C. (2000). The combining abilities for some barley
(Hordeum Vulgare L.) genotypes under saline conditions. Turk. J. Agric.
For. 24, 405-411.

Received 2006/01/24
Accepted for Publ. | 2006/03/22

205



206



