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Abstract

Six genotypes of 6-rowes barley (Hordeum Vulgare L.) were
crossed in all possible combinations excluding reciprocals in 1999/2000
at Giza Research Station. The F1 parents were grown in 2000/2001 at
Giza Res. St. using randomized complete blok design, Heading date (HD),
Maturity date (MD), plant height (PLHT), spike length (SL), number of
spikes / pant (NS/P), number of grains/spike (NG/S), spike grain weight
(SKW), biologica! yield/plant (BY/P), grain yield/plant (GY/P), and 1000
kernel weight (1000kwt), were studies. The data of the F1 barley cross-
es and their parents were statistically analyzed for potence ratio, hetero-
sis, combining abilities and inheritance of studied traits. Results showed,
that most of the evaluated crosses had positive overdominance for all
studied traits except for HD and MD. The highest cross in potence ratio
was 1x5 which showed negative overdominance for HD, complete domi-
nance for MD and positive overdominance for the other traits. Morever,
3 crosses in SL, 5 in PLHT, 8 in NS/P, 7 in SKW, 8in NG.S, 5in BY, 9 in
GY, and 4 in 1000kwt were considered good crosses in this respect. For
heterosis, the cross 1x5 was the best cross as it expressed significant
negative heterotic effect in HD and showed useful heterosis in yield and
yield components. Also, useful heterosis was obtained from 6 hybrids in
PLHT, 15 in SL, 13 in NS/p, 14 in NG/S, 12 in SKW, 10 in BY/P, 12 in
GY/P and 6 in 1000kwt. Hence these crosses can be used in breeding
for earliness and the other studied characters. Additive gene action was
predominant which confermid the results of GCA and GCA/SCA ratios
(exceeded the unity). The parents P1, P2 and P5 were the best general
combiners for GY/P, BY/P was (1x5) followed by (1x2). However, the
best crosses for PLHT, SL, NS/P, 1000kwt, and (HD and MD) were 1x6,
1x3, 2x5, 1x4 and 2x3, respectively. These crosses are valuable to build
up a population with high genetic yield potential. Heritability values in
broad sense were high for all the studies traits while the narrow sense
heritability values were high for 1000kwt, (70%), GY/P (67.16%), SL,
(66.67%), and SKW, (63.73%) and was moderate for the other studies
traits. This study showed, the parental values were good predictability of
the performance of hybrids.

INTRODUCTION

The success in any breeding programe depends mainly on the selection of parents
which, when crossed, will result in higher proportion of transgressive segregates. This
neccessistes the investigation of potance ratio, heterosis and combining ability before
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breeding plan for further genetic upgrading of the existing material (Bhatnagar and
Sharma, 1995). There is a paucity of information on the combining ability and inhei-
tance of quantitatively inherited characters in barly. Diallel analysis and genetics in barly
have been reported by Abo-El Enien and Morssi 1977, Ahmed, 1990, 1998, Ahmed et
al 1998, Bilgan 1996, Madic 1996 and Marcil and Sarrafi 1996.

This study was carried out to determine the magnitute of heterosis and various
genetic components for the studied traits of barley. The study aimed also to investi-
gate the relative importance of potence ratio, general and specific abilities and broad
and narrow sense heritabilities of these traits in a diallel mating system method.

MATERIAL AND METHODS

Six genotypes were chosen from the barley programe on the basis of predicated
response to irrigation and rainfall, but care was taken to ensure awide genetic base (Ta-
ble 1). Crosses were made between the six genotypes in 1999/2000, the six parents
and their 15 F1 were grown in a randomized complete block design with six replications
‘during 2000/2001 growing season at the experimental farm of Agricultural Research
Center at Giza. Ten plants from each entry were selected to record observations on
heading date (HD), maturity date (MD), plant height (PLHT), spike length (SL), number
of spikes/plant (NS/P), number of grainsISpike (NG/S), spike grain weight (1000kwt).
Potence ratio (P) calculated according to Smith 1952. Heterosis was calculated as the
difference of the F1 mean from the mid -parent (MP), and better {(BP) respectively and
expressed in perecentage (Fanseaca and Patterson, 1968 and Bhatt 1971). Analysis of
variance for combining abitity was made according to Griffing 1956, method 2 model 1.
The variance components as broad sense heritabilities calculated according to Griffings
diallel analysis method 1956, in the F1 generation. As describted by Kempthorne and
Curnaw 1961.

Table (1): Pedigree of the six parents used in study.

G:IE?' Pedigree Source
1 Giza 117/Fao 86 (Registered as Giza 123) Egypt
2 |Gloria-Bar/3/ApiiCM67-BIIMZ0/4/C114033 ICARDA
3 |GAPA-BAR/3/ApIICM6E7-BIIMZQ/4/C114032 ICARDA
4 |Cr 366-13-1/Giza 121 (Registered as Giza 2000) Egypt
5 |Deir alla 106/Strain 205/3/Rihan 03 ICARDA
6 Arizona 5908 /Aths//Lignee 640/4/WI 2691//L2966-64 USA
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RESULTS AND DISCUSSION

The mean performance of the six parents and their 15 F1 crosses are given in
Table 2. Analysis of variance were performed on the six parents and their 15 F1 cross-
es. Analysis of variance were also undertaken for the F1 crosses in each case. Differ-
ences among crosses were highly significant, indicating, that genetic variation exists
and that a genetic analysis could be appropriately undertaken for the ten characters.
Our findings are in line with reported by Ahmed et al 1998, Bilgen 1996 and Abc El-
Enine and Morssi 1977 which they found a paucity of information on the combining
ability and inheitance of quantitatively inherited characters in barly.

1. Potence ratio

Potence ratio values of the characters of the F1 hybrids are presented in Table
3. It should be pointed out here that potence ratio (p) indicates the average domi-
nance of the whole gens set of one parent or the other, but can not indicate the actual
dominance of individual genes. The values of the potence ratio ranged from -5 to 4.05
and from -3 to 4 in HD and MD respectively. These results indicated that there were
negative and positive partial, complete and overdomenance in these traits. On the oth-
er site for the other traits potency values ranged from 0.67 to 6.4 in PLHT, 1.0 to
11.0 in SL, 0.7 in NG/s, 0.04 to 8.4 in SKW, 0.13 to 0.27 to 28.64 in GY and from
0.41 to 1.82 in 1000kw., these data revealed that there were positive partial, com-
plete and overdominance in these characters. However, the best cross was 1x5 for all
studied, which had negative over dominance in HD, complete dominance in MD and
overdominance in the other traits. Therefore we found 3 crosses in SL, 5 in PLHT, 8 in
NS/P, 7 in SKW, 8 in NG/S, 5 in BY/P, 9 in GY/P, and 4 in 1000kwt that were consid-
ered good crosses because they showed the highest values of potence ratio, positive
overdominance. These crosses could be useful for identifying high yielding potential
genotypes. Our findings are in good agreement with those reported by Mosherf 1996,
who found overdominance for plant height, yield and yield components.

2. Heterosis

Heterosis relative to both mid and better parent for the studied traits values are
presented in Table 4. Most of the 15 F1 hybrids significantly exceeded both mid and
better-parents for all studied traits except for HD and MD. Five crosses (1x2, 1x5, 1x6,
4x5, and 5x6) and three crosses (1x5, 1x6, and 5x6) had negative significant heterotic
effective relative to mid and better -parents for HD, respectively. Heterosis in the
above mentioned crosses was in the desired direction (earliness). Further more, two
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crosses (1x3, 1x6) showed useful heterosis for MD which gave negative values. Regard-
ing, the other studies attributes, heterosis values over mid and better parents are
shown in Table 4. Generally the useful heterosis was obtained from 3 hybrids for HD, 2
for MD, 6 for PLHT, 15 for SL, 13 for NS/P, 14 for NG/S, 12 for SKW, 10 for BY/P, 12
for GY/P and 6 for 1000kwt. Hence these crosses are valuable in breeding for earliness
and high yielding potential. Similar results were recorded by Chun and Lee. 1986, Bhatt
1971, Ahmed et al 1998 and Madic 1996.

3. Combining ability

Analysis of variance for combining ability (Table 4), revealed that the mean
squares due to general (gca) and specific (sca) combining abilities were highly signifi-
cant for all the studied traits in F1 generation indicating the importance of both addi-
tive and none additive gene action controlling the inheritce of yield and its component
characters. Data presented in Table 5, showed that the first parent (P1) had the best
gca for GY/P, BY/P, PLHT and good to moderate in NS/P, NG/S and MD followed by P2,
although it was the best combiner in HD, MD, NS/P, and good in 1000kwt. Moreover P4
was the best combiner for SKW and 1000kwt, P6 was the best combiner in NG/S and
S1 while P2 and P33 were the best and good general combiner for earliness, respec-
tively. P5 was high combiner for GY/P, BY/P, NS/P and 1000kwt. Generally these par-
ents offer the best possibilities for the development of improved lines of barley
through hybridization programe.

The sca estimates for the F1 of the 13 crosses are presented in Table 6. The
data indicated that the hybrid 1x5 was the best in sca for GY/P, BY/P, 1000kwt and
good to medium for NG/S, NS/P, PLHT, SKW and HD followed by the hybrid 1x2 except
for NG/S, SKW and 1000kwt, although. It was the best one in NG/S and SKW. Moreo-
ver, the hybrids 1x6, 1x3, 2x5, 1x4, and 2x3 showed the best sca for PLHT, SL, NS/P,
1000kwt and (HD and MD), respectively. It is evident that crosses which exhibited con-
sistently significant positive sca in F1 also exhibited significant positive heterosis over
better -parent. These results are in good agreement with those reported by Abo-El Eni-
en and Morrsi 1977, Bhatmagar and Sharma 1995 and Ahmed et al 1998.

4. Heritability

Data presented in Table 7, showed that the highest values for broad (hb) and
narrow sense (hn) heritabilities were obtained from 1000kwt (91.19 and 70%) fol-
lowed by GY/P (90.86 and 67.16%), SKW (87.25 and 63,73%) and SL (86.05 and
66.67%), respectively. The highest values of hn indicate that the additive variance con-
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stitutes the greatest portion of the total genetic variance. High hb to medium hn were
found in BY/P (90.85 and 57.81%) and HD (88.21 and 57.35%), respectively. These
results indicated that the dominance effects of genes controlling these traits. Morever
high value of hb with low value of hn were showed in MD (91.26 and 43.26%)and PLHT
(85.22 and 49.65%), respectively. These results indicated the dominance effects of
gene controlling these traits. Similar results were mentioned by Bilgn 1996, Ahmed
1998, and Ahmed et al 1998. Because the genetic system controlling these characters
mainly additive with minor, but significant dominance affects one would expect that the
good arrays will maintain their supremacy in later generations. It should be emphasized
that, above the conclusion must be confirmed to the six parential lines and the crosses
used in the present investigation. Despite of limitation, the results obtained on this
study are consisted with those of other studies of similar scope.

CONCLUSION

It could be concluded that the best cross in potence ratio and heterosis was 1x5
for HD and other traits. The parents P1, P2 and P5 were the best general combiners for
GY/P, BY/P and moderate to high combiners for other traits. P4 was the best combiner
in 1000kwt and SKW, P6 was the best combiner in NG/S and SL, while P2 and P3 were
the best combiner for earliness. The best specific cross for GY/P and BY/P was (1x5)
followed by (1x2). However, the best crosses for PLHT, SL, NS/P, 1000kwt, and (HD
and MD) were 1x6, 1x3, 2x5, 1x4, and 2x3, respectively, these crosses are valuable to
build up a population with high genetic yield potential. Heritability values in broad sense
were high for all the studied traits while the narrow sense heritability values were high
for 1000kwt, (70%), GY/P (67.16%), SL, (66.67%), and SKW, (63.73%) and was
moderate for the other studied traits. This study showed, the parental values were
good predictability of the performance of hybrids.
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