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Introduction 

The choice of any of the several alternative breeding 
procedures to be adopted for amelioration of a crop, pri- 
marily depends upon the nature and magnitude of gene ac- 
tions involved in the expression of different characters and 
mating flexibilities. A number of sophisticated biometrical 
tools for estimation of gelnetic parameters have been de- 
veloped in recent years. The different procedures when 
applied to Same crop variety often give a different picture 
of genetic make up. Such dilscrepancy can primarily be as- 
signed to the method of computation applied in c-stimating 
these parameters and the extent to which the assumptions 
involved in each method are fulfilled. Therefore, a study 
of the comparative efficiency of some of the biometrical 
procedures can be of great value in assessing the true pic- 
ture of the genetic make up of a particular crop. 

Comparative studies on diallel and its modifications with 
other metholds in common use are scanty. MATZINGER, 
SPRACUE and COCKLRHAM (1959) were the first to compare 
diallel with C o ~ s r o c ~  and ROBINSON (1948) experiment I 
and 11. Besides above designs, GARDNER (1963) included ex- 
periment I11 of ROBINSON et  al. (1949) in his comparison. In 
1961, KEMPTHORNE and CURNOW theoretically compared all 
the three diallel and sholwed that partial diallel was better 
than design I and 11, whelrea~s design I11 wa,s better than 
partial or complete diallel. GARDNER and EBERHART (1966) 
compared their model with that of the HAYMAN (1954) and 
GHIPFING (1956) approaches. They further established the 
advantages of their model in which heterotic effects were 
further partitioned and both the general and specific com- 
bining ability effects and components of gene action were 
obtained. 

KEARSEY (1965), was the first to compare five designs, 
i.e., full diallel, half diallel, partial diallel, North Carolina 
(NC) I and NC-11, in the light of the merits of each of these 
designs. He concluded that half diallel was the best. MURTY 

and ANAND (1966) compared diallel with partial diallel meth- 
ods and showed that the partial diallel was better than full 
diallel particularly when more than or equal to half of the 
parents were sampled from each parental line in case of 
partial diallel experiments. 

The present investigation was, therefore, undertaken to 
compare and assess the relative efficiency of diallel and 
its modified techniques in estimation of genetic parameters, 
such as additive, dominance, epistasis and general and 
specific combining ability effects using barley as the work- 
ing crop. 

Materials and Methods 
Materials 
Six exotic (AB-1259; EB-1556; PTS-57; A-59; Numer and 

EC-24882) and six indigenous (BG-1; K-572110; IB-226; 
C-164; RD-42 and BP-3) varieties of barley were selected 
keeping in view the diversity among them. Diallel crosses 
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among eight of these varieties were attempted including 
reciprocals. Next year fresh F,s, partial dialld and three- 
way crosses were attempted. The following experiments 
were conducted at the experimental fidds of Genetics 
Department, Haryana Agricultural University, Hissar. 
i) Fifty six F, hybrids and thirty partial diallel crosses 

with twelve parents were sown in a randomized block 
design with four replications, 

ii) Sixty three-way crosses with six parents were sown in 
a randomized block design with four replications. 

Five competitive plants were taken at random from each 
line in each replication for recording data On: plant height; 
total and effective tillers; ear length; grain yield; 100-seed 
weight; grain weight per ear and number of grains per ear. 

Statistical analysis: For the statistical analysis the follow- 
ing four approaches were followed, i.e. 
a) Combining ability analysis (GRIFFING, 1956), 
b) Partial diallel analysis (KEMPTHORNE and CURNOW. 1961) 
C) Triallel analysis (PONNUSWAMY, 1971) and 
d) Diadlel analysis (numerical approach of HAYMAN, 1954). 

All these methods were compared using average degree 
of dominance (2) as a base. Average degree of dolminance 
was computed by dividing the dominance component with 
the additive component o~f genetic variance in all the meth- 
ods adopted in the present invastigation. This was done 
with a view of finding out an overall picture of gene action 
revealed by the different kinds of analysis. 

In an  alternative approach for comparing the efficiency 
of the each of the analytical approaches, the following cri- 
terion was used. The parents were ranked on the basis of 
their average array performance under full diallel and the 
pooled ranks over all the characters were compared with 
the pooled ranking of the individual lines On the basis of 
gca effects, sca effects and the average degree of dominance 
obtained under various methods. Finally the rank correla- 
tions were calculated (SNEDECOR, 1946). 

Results and Discussion 

SPEARMAN'S rank correlations between average array per- 
formance and gca effects (Table l) showed indentical rank- 
ing pattern (rs = 1.00) in full diallel followed by a rank 
correlation of 0.95 and 0.93 for half and quarter diallel, 
respectively. I t  clearly indicated that all the three methods 
of dallel are equally efficient. On the contrary these cor- 
relations for PD-I, 11, I11 and IV were 0.26, 0.19, 0.54 and 
0.36, respectively. All these values were non-significant 
with highest value in PD-111, where gca estimates were, 
to a certain extent, clolse to the full diallel. Considering the 

value of (E X 100) being 12 %, 2576, 63 % and 38 % for PD I, 
n 

11, I11 and IV respectively, the above correlation values are 
well justified. High co~rrelation, though non-significant, in 
case of PD-I11 is due to its largest proportion of sampled 
crosses. Clearly the efficiency of a partial diallel will 
depend on the size of the sampled crosses and just any 
random number of Cross taken for a partial diallel will not 
give the reliable estimates. MURTY and ANAND (1966) have 
rightly suggested that the biasness in the estimates is more 
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