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Diallel Analysis of Forage Yield and its Components in Sorghum

A. K. SANGHI

and

B. A, MONPARAZ

The genetic analysis was carride out for green fodder yeild and other eight quantitative
characters in forage sorghum. The material consisted of seven forage sorghum varieties
and their 21 F; Crosses. Both additive and non-additive components of genetic variance
were contributing in the control of yield and other quantitative traits, Additive genetic

variance was predominant for number of

tillers

and number of leaves while non-additive

for days to flowering, plant height, leaf lenath, leaf width, flag leaf area, green fodder
and dry matter yield per plant. To get significant genetic advance exploitation of both
additive and non-additive part of genetic variance was suggested by following appropriate

recurrent selection procedures.

Sorghum (Sorghum bicolar (L)
Moench) is a food as well as a forage
crop in the country. The present day
varieties are poor in forage yield and
low in quality. In order to develop sorg-
hum varieties possessing high green
forage yield and good nutritional quality
systematic breeding approach is desir-
able. To know the genetic architecture
of the material used will be of great
help for an efficient planning of breeding
methodology. Diallel analysis techni-
ques of Jink and Hayman (1953) and
Hayman (1954) will provide information
on the genetic make up of the parents
used, In the present study, therefore,
seven released varieties of sorghum
were crossed in a diallel system to coll-
ect genetic information,

MATERIAL AND METHODS

Seven promising parents, viz.,, S
1049, SSG 59-3, MP Chari, SL 44, C
10-2, PC 1 and PC 6 and their 21 F,
crosses (without reciprocals) were grown
in a randomized block design with three

replications. The rows were 3 meter in
length having 30 cm distance between
rows and 10 cm within rows. Observa-
tions were recorded on five randomly
selected plants in each plot on nine
quantitative characters, i.e. days to
flowering, plant height, number of till-
ers, number of leaves, leaf length, leaf
width, flag leaf area, green fodder yield
per plant and dry matter yield per plant.

Genetic parameters were estimated
according to the method proposed by

Jinks and Hayman (1953) and Hayman |

(1954).
RESULTS AND DISCUSSION

The analysis of variance revealed
high 'significant differences among the
entries for each of the nine traits under
study (Table 1). Estimates of the genetic
variance for all the characters are pre-
sented in Table 2. Non-significant t2
values for all the nine characters sugges-
ted validity of all the assumptions as
emphasized by Hayman (1954) underly-
ing diallel analysis.
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Days to flowering: The additive genetic
variance (D) was less than that due to
dominance (Hi) and the degree of
dominance ratio was 1.21 thereby sug-
gesting that dominance component was
making a major contribution to the expre-
ssion of this character even though both
were equally important. The mean level
of dominance was in the over dominance
range. The KD/KR was 1.48 indicating
that the dominant alleles were more than
the recessives. This was further confir-
med by the positive value of F. The

‘values of Hi and Ha differed, thereby,

suggesting the presence of unequal
allelic frequencies.

Plant height. The value of Hi was
4.83 times more than that of O indica-
ting that dominance component was

making a major contribution in the
expression of this character. The value

of (H1/D)°® was 2.20 suggesting over
dominance. Preponderance of positive
alleles was indicated. The values of Hi
and H, differed widely thereby, sugges-
ting unequal allelic frequencies. The
values of 0.43 for Ha/4H1 was more than
that can be theoretically expected and
may be dueto experimental bias.

Number of tillers: The additive genetic
variance was slightly higher than domi-
nance component. The value of (H,D)°"®
was 0.81 indicating the presence of
partial dominance. Presence of unequal
gene frequencies was evident. Predo-
minance of dominent alleles was indica-
ted by positive value of F. The environ-
mental influence was also evident.

Leaf characters: The leaf characters
included in the study were number of
leaves, leaf length, leaf width and flag
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leaf area. The non-additive component
(H1) was more than the additive (D)
for the characters leaf length, leaf width
and leaf area. The degree of dominance
was 0.79 for number of leaves indicating
partial dominance while it was 1.71,
1.79 and 3.80 for leaf length, leaf width
and flag leaf area respectively showing
that the mean degree of dominance was
in the over dominance range. The exp-
ression F was positive for number of
leaves and leaf length and negative for
leaf width and flag leaf area indicating
an excess of dominant alleles for the
former two characters and excess of
negative for the latter two traits. This
was further supported by the KD/KR
ratio which was more than unity for leaf
number and leaf length but less than
unity for leaf width and leaf area.

Green fodder and dry matter yield: The
additive genetic variance (D) was less
than that due to dominance (Hi)
and the ratio (Hi/D)°s  was
1.68 and 1.70 respectively for green
fodder and dry matter yield thereby
indicating that dominance component
was the major contributor in the expres-
sion of these two traits and the mean
level of dominance was in the over
dominance range. The values of H,; and
Ha differed suggesting the presence of
unequal allelic frequencies F value was
negative for green fodder yield and posi-
tive for dry matter yield indicating excess
of recessive alleles in former and domi-
nant in the latter case. This was further
confirmed by the ratio of dominant
alleles to recessives which was 0.94 and
10.1 respectively for green godder and
dry matter yield. The influence of envir-
onment (E) was non-significant.
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Days to flowering: The additive genetic
variance (D) was less than that due to
dominance (Hi) and the degree of
dominance ratio was 1.21 thereby sug-
gesting that dominance component was
making a major contribution to the expre-
ssion of this character even though both
were equally important. The mean level
of dominance was in the over dominance
range. The KD/KR was 1.48 indicating
that the dominant alleles were more than
the recessives. This was further confir-
med by the positive value of F. The

‘values of Hi and Ha differed, thereby,

suggesting the presence of unequal
allelic frequencies.

Plant height. The value of Hi was
4.83 times more than that of D indica-
ting that dominance component was

making a major contribution in the
expression of this character. The value

of (H1/D)°® was 2.20 suggesting over
dominance. Preponderance of positive
alleles was indicated. The values of Hi
and H, differed widely thereby, sugges-
ting unequal allelic frequencies. The
values of 0.43 for Ha/4H1 was more than
that can be theoretically expected and
may be dueto experimental bias.

Number of tillers: The additive gengtic
variance was slightly higher than domi-
nance component. The value of (H;D)°'s
was 0.81 indicating the presence of
partial dominance. Presence of unequal
gene frequencies was evident. Predo-
minance of dominent alleles was indica-
ted by positive value of F. The environ-
mental influence was also evident.

Leaf characters: The leaf characters
included in the study were number of
leaves, leaf length, leaf width and flag
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leaf area. The non-additive component
(Hi) was more than the additive (D)
for the characters leaf length, leaf width
and leaf area. The degree of dominance
was 0.79 for number of leaves indicating
partial dominance while it was 1.71,
1.79 and 3.80 for leaf length, leaf width
and flag leaf area respectively showing
that the mean degree of dominance was
in the over dominance range. The exp-
ression F was positive for number of
leaves and leaf length and negative for
leaf width and flag leaf area indicating
an excess of dominant alleles for the
former two characters and excess of
negative for the latter two traits. This
was further supported by the KD/KR
ratio which was more than unity for leaf
number and leaf length but less than
unity for leaf width and leaf area.

Green fodder and dry matter yield: The
additive genetic variance (D) was less
than that due to dominance (Hi)
and the ratio (Hi/D)°s  was
1.68 and 1.70 respectively for green
fodder and dry matter yield thereby
indicating that dominance component
was the major contributor in the expres-
sion of these two traits and the mean
level of dominance was in the over
dominance range. The values of H,; and
Ha differed suggesting the presence of
unequal allelic frequencies F value was
negative for green fodder yield and posi-
tive for dry matter yield indicating excess
of recessive alleles in former and domi-
nant in the latter case. This was further
confirmed by the ratio of dominant
alleles to recessives which was 0.94 and
10.1 respectively for green godder and
dry matter yield. The influence of envir-
onment (E) was non-significant.
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