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Rolé of Removing Correlations in Combining Ability Analysis

B. D. CHAUDHARY

Six exotic and six indigenous strains of barley were used to produce four paitial

diallel and 1wo diallel sets. QOriginal and transformed data

weare analysed following

Griffing’s method (1956) for diallel sete and Kempthome and Curnow's approach
(1261) for pariial diallel sets. The results were interpreted by rank correlations. in
general, significant effect of transformation was recorded. Rank correlations bstween

original and transformed data for mean squares due 1o gca, sca. error and

scafgca

ratio indicated considerable effect of transformation in sach analysis. When “the statis-

tical parameters were translated into genetical components, the effect of transformation

became more evident.

Stress an iniernal, inter-trait cor-
relations between sequential characters
aeffect the characters in terms of
genetic control. This is more influenced
in complex traits like grain Yield
which are under .the control of various
component traits, In general, observed
values are used for the interpretation
of the ‘data without giving any con-
sideration to correlations present bet-
ween the uitimate znd component
characters. Some studies have already
proved the substancial role of remo-
ving correlations (Thomas et a/., 1971
a, b: Lee and Kaltsikes, 1272).

The application of diallel analysis
in plant breeding for screening good
combiners for the purpose of heterosis
dates back to the work of Sprague
and Tatum (1942). Diallel crosses
involving all possible combinations
with a set of inbred lines becoms
unmangeable as the number of parents
increase. If only @ small number of

inbreds are tested, the estimzies of
combining ability may have a |zrg9
sampling error. For this reason, the
concept of partial diallel analysis wss

put forward by Kempthorne and Cur-
now (1961). The presont investigation
was plenned to study (i) the effect
of transiormation on various genetic
analyses and (ii) to compare the
efficiency of diallel analysis wiia
some ©of its modifications.

MATERIALS AND METHODS

Four exotic (AB 12/69, EB 155%,
PTS 57 and AB9) and four indigenous
(BG1, K572/10, 1B 226 and C1G4)
strains of barley were used to prepacg
a diallel set oi B6 crosses including
reciprocals. Two exotic (Nemer and
EC 24882) and two indigenous (RD £2,
and BP 2) strains were added :for a
partial diallel set of 30 crosses with fiva
samples per parental veriety. These ¥,
hybrids inculding parents were sown
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in randomized block design with
four replications under similar agrono-
mic practices, Data on five competitive
plents were recorded for plant height,
o2 lergth, effective tillers, arain yield,
e2r weight and arains per ear, The
data were transformed to uncorrelated
values hy pivotal condensation method

ci multivariete analysis (Rao, 1852).

Six experiments conducted were
(g} Full digllel set of 56 hybrids along
with eight parents, (b) Half diallel set
of 28 hybrids along witd eight parents,
{c) Partigl diallel (PD) - | with twelve
parents and five samples per parental
variety, (d) PD-1I with twelve parents
end three samples per parenial variety,
ter PD-11 with eight parents and five
szrmples per parental variety and (f)
FO-1Y with eight parents and three
samples per parental variety, Data on
fell and half diallel were analysed
fellowing Griffing (1856). Similarly,
a1 the four werianie of PD were
analysed Tollowing Kempthorne and
Curnow (1861), For comparing the
agrginel and transformed data, rank
correlations were computed (Snedacor,
1946) giving rank | to the highest

waluse,
RESULTS ANO DISCUSSION

Viean squares for gca and sca
cbiained from the original data were
significant in case of full as well as
half diallel for all the six characters.
In transiormed data both gca and sca
mean squares were significant for all
the characters except effective tillers
in full diatlel (Chaudhary and Singh,
1977) as well as half diallel. However,
mezn squares due 1o gca was also
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non significant for grain - yield, ths
only complex character, in half diallel.
Thus, transformation had more sffeste
on gca mean squares than on seco
mean squares. Hence additive variance
is more influenced by the removal of
correlations. Thomas ef a/. (1971 a, b)

-also reported deviation from additivity
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by transformation.

fViean squares due 10 gca and sca
were significant in both original and
transformed data for all the four kinds
of partial diallet for all the characters
except sca mean squares in PD-1 for
effective tillers (Chaudhary, 1977).
Further, reciprocal effects in full diallel,
plant height, effective tillers and grain
yield were significant in original data,
whereas, in transformed data these
were non significant. '

For a better understanding, rate of
sca/gea mean squares was calculated.
In general, both the sets of data indica-
ted partiai dominance or overdomina-
nce for all the characters and 2il the
variants of diallel and partial diatiel.
However, deviation was recorded in
some cases. For example, regarding
grain yield in PD-1, Ii} and IV the origi-
nal data indicated partial dominance,
whereas, transformed data showed over
dominance. Alternatively, in number
of arains per ear in PD-lll and IV the
eriginal data showed overdominance,
whereas, transformed data showed par-
tial dominance. Thus, deviation from
dominance and overdominance were
observed particularly for these two cha-
racters, Further, the ratio of sca/gca
mean squares for the transformed data
was divided by the ratio of sca/gca
mean squates for the ‘original date.
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"TABLE |. Rank correlations between original and transformed data for mean squares and degree of
dominance.
‘ Seurce Full giallal Half diallel PD-I FD-11 PD-11| PD-IV
fice —~0.167 0.000 —0.186 —0.118 —0.476 —0,333
sca —0.095 —0.381 —0.214 —0.118 0.5956% —0.420
arnor 0.476 0.667 —0.BET* 0.119 0.695% —0.429
reciprocal 0.238
scajgea 0.857 0.976% 0.595% 0.333 —0.393 0.429
oe®
D 0.214 0.143 —0.214 0,524 —0.381 0.095
o
A 0.484 0.429 —0.118 —0.808* —0.088 —0.800*
oo
D A —0.071 0.226 0.000 0.309 0.524 0.190

PD = Partial diallel

This ratio was at par for all the chara-
cters in each of the variants of diallel
and partial diallel except for grain yield
followed by grains per ear.

For confirming the effect of trans-
formation, rank correlations (rs) were
cziculated between original and trans-
formed data. These correlations for
‘mean squares due to gca, sca, error
and reciprocal are given in Table L
Non significant vsalues indicated the
clear cut effect of removal of character
correlations. The ratio of mean squares
(scajgoa) was significant only in case
of ful] and half diallel, These statisti-

2 2
cal components (s and Yg1  were
transiated to genetical components

2 2
(D and TA) for calculating the de-
gres of dominance. Non significant
2 2

rank correlations for @A, ©D and
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* Significant at 5 per cent

2}, 2 )
op! TA (Table 1) confirmed the sig-

nificant effect of transformation. The
significant but negative rank correla-

2
tion for ©A in PD-Il (rs = —0.809)

and PD-IV (rs = —0.809) indicated
that transformation has considerably
affected the results.

=

Rank correlations for gca eifects
(Table lla) as well as sca effects (Table
Ilb) indicated that grains per eaf
is the marximum affected character fol-
lowed by grain yield and effective
tillers. However, ear weight was also
affected in two cases. Remaining
characters were not affected by trans-
farmation.

Finally, various designs were com-
pared with each other. For this pur-
pose rank correlations were calculated
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TABLE 1lI{8). Rank correlation for gea elfects.
Characters Array Full Half PD-| PD-I1 PO-111 . F!S-I‘l:
mean diallel diallel TR
Plant height 0.876%  1.000*  1.000%  1.000* 1.000* 1.000% 1.000*
Ear length 1.000% 1,000 1,000* 0.951* 0.972*  1.000* 0.857+
Effective tillers 0.143 0.357 0.214  D.657*  0,594*  0.389 0,788%
Grain yield 0.680 0.762 0.810 0.749% 0,769  0.214 0.071
Ear weight 0.620 0.680 —g.630 0.895% 0.846% 0.810* —0.071
Grains per ear 0.286 0.286 0.690 —0.214 0.389 —D.405  —0.762°¢
Pooled 0.786 0.714 0.786 0.788 0.986 0.661 0.44%
* Significant at 5 per cent
TABLE Il(b). Rank correlation for sca effects. half diallel were similar. It showed
that array means themselves are a reli-
Charactets per se Full Half able estimates (Chaudhary er a/., 1974)
diallal  diallel Similar results were obtained in trans-
— formed data, Contrarily, it was not
Plant height 1,000*  1.000* ©0.999° true in partial diallel analysis. In partial
Exi fecaih . T e . diallel sets, more deviations were recor-
¢ " =305 0.987 ded by decreasing the number of sam-
Effective tillers  0.8B16%  0.872%  0,865¢ ples. In original data, bias in the esti-
Grain yield 0.260 0.298 0: 3084 mation was more common when ‘s’
(samples per parent) was less than n/2,
Ear weight 0.718*  0.829%  0.865% where n was number of parents (Chau-
Grain per ear —0.238 0.080 0,108 dhary er a/., 1977, 1978). .Contrarily,
in partial diallel sets with transiormad
- data more bias was recor ‘g
Pooled 0,783 0.307 0.745 v sorced when ‘g

* Significant at § per cent.

over all the characters in both sets of
data. Information is furnishad in Table
Itl. 1t was evident from the table that
array means and gca effscts in full and
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was more than n/2. Similarly, rank
correlation showed a positive relation-
ship between sca effects and per se
performances as far as original data
were concerned, but in case of transfor-
med data this relationship did not exist.
When statistical parameters were trans-
lated into genetical parameters. no
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Rank correlations batween variants of dialiel and partial diallsl

Rnnk correlations (rs)

Camponeants Rank correlations batween
_— 1 Original Transformed
EBHI&ﬂEEIS'. aArray mean and Full diallel 1.000% 0.9786*%
Half diallel 0.852% 0.952°
PD- 0.262 0.484
PD-II 0.187 0.643
PD-11 0.542 0.004
PD-1V 0.363 0,738
Full diallel and Half diallel 0.952% 0.976%
PD-l 0,262 0.446
PO-11 0,187 0.620
PD-111 0.642 0.011
PD-IV 0,363 0.762
sca effects /:per se and Full diallel 0.890% 0.654"
Half diallel “ 0,910% 0,579"
Full diallel and Half diallel 0.970% 0.880%
or E'f."
o/ A Full diallel and Half diallel 0.952% 0.1432
PD-I —0.556 —D.202
PD-Ii —0.333 0.082
PO-111 0.230 —D0.684
PD-IV 0.188 0.285

* Significant at 5 percent

clear relationship such as mentioned
above could be observed. Howevsr,
transformation provided a different
picture.

Thus, it could be concluded from
this study that transformation changes
the picture of genetic analysis. Comp-
lex characters such as yield and number
of grains per ear (components being
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ear lenath, spikelets per ear density gic.
etc.) are more affected by transforma-
tion (Chaudhary and Sinah, 15877).
Secondly, in the light ef similar resuiis
in full and half diallel the later shouic
be prafarred as it involves less latour,
time and cost.
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