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'STUDIES ON PHENOTYPIC AND GENOTYPIC CO-EFFICIENT OF
V‘AHIAEILIT\“ AND ESTIMATES OF HEHTTAEIILITT IN F2 AND F3
GENEHMTDNE IN° S{JRGHUM (S‘arghurn bicoler (L)
Moench) CROSSES

P. RAMASAMY, S) RAJASEKARAN and M. KADAMBAVANASUNDARAM

Six quanthative traits' of sorgham in Fy nnd Fi gﬂneranuns derivad Tiam three inter-
varietal crosses were anzlysed for their mean peﬂ'mmﬂnu variability and haritability esti-

minfes.

The study revealed that cross C'had high mean and high variability for number

of leaves, ear weight, 100 grain weight and grain’ yield. But for plant height and aar
length, the cross combinations B and A appesred 1o°be respectively superior for mean
and vuﬂahlllw Heritability estimates in Fy and F, population indicated that cross combi-
nation € Is more suitable for éffeciive selection 10 obtain quick resulte than the other

two cross cambinations fer all 'characters em:eming ear Igngm

But heritability - estimates

ware low in both Fy and 'Fy in all the ‘three crosses for grain yield.

A knowledge of genetic variability
in_sorghum is helpful " in selactlng a
s,_qna_hle plant type. The high genetic
variability is a pre-requisite for effective
selection  (Sivasubramanian  and
Madhava Menon, 1973). The variabi-
lity can be enhanced in the segregating
populations  through  hybridization.

Burton (1952) obserfved that ' high
genetic co-efficient of variation alone
is not indicative of the selection value
and that heritability estimates also have
to be taken into account. The heritabi-
lity estimates provides information on
the degrée of transmission of ‘charac-
ters from parent to progeny. Such
estimatés fecilitate evaluation of here-
ditary and environmental -portions of
the .phenotypic variation and thus aid
in selection.

MATERIALS ‘AND METHODS

The investigation was carried out
st the Department of Agricultural
"Botany, ‘Agricultural College dnd

Research Institute, Madurai. Three
crosses namely, 2219A x SPV 351
(Cross A), 2219 A x Usilampatti-2
(Cross B) and 2760 AxCO 24 (Cross
C) with their five parents ‘viz , 2218
B, 27608, CO 24, Usilampatti-2 (local)
F, and SPV 351 were studied in and
F, generations, A total of 600 segre-
gants from each cross with their
five parents were studied in Fs gene-
ration. Thirty out of 600 F» plants
were ‘randomly selected and for-
warded to F, generation and raised
with their five parents in randomized
block désign replicated thrice. Each
selected F+ plants was considered as
individual family and allotted to &
individual row in each replication.

The observations were made on all
plants in Fs and F, excepting sterile
parents, * or ‘8

‘Observations

segregants and for
total of 150 plants.
were recorded on (1) plant height
(2) number of leaves (3) ear length
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(4) ear weight (5) 100 gain weight
and (B) grain yield. According to
Goulden ' (1952) the variance exis-
ting in F: and F. cross combinations
is considered as phenotypic varianco
wheraas the variance existing in parents
is considered as environmental variance
Phenotypic and genotypic co-officients
of variations were calculated by the
methods given by Burton (1952).
Heritability in broad sense and genctic
advance were calculated by the method
suagested by Johnson et. a/ (1955).
The range of heritability was cate-
gorised into low (0-30 per cent).
moderate (+1-60 per eent) and high
(61-per cent and above).

RESULTS AND DISCUSSION

The mean, variability and heritabi-
lity estimates for the six quantitative
characters of Fs generation are presen-
ted in table 1. The range for mean,
variability and heritability estimates of
F. families of three crosses are presen-
ted in Table 2. The best cross was
selected based’ on high mean, high
variability with minimum environmental
influence and high heritability esti-
mates.

According to Finker et. a/ (1973)
cross or family with highest mean was
relatively effective in identifying the
The potentiality of
@ cross is measured not anly by mean
but also on the extent of wvariability
(Allard 1960). When mean serves as a
basis for eliminating undesirable cros-
ses, variability helps to choose a poten-
tial cross since '#ari;abillty indicates the
extant of the recombination for initia-
ting effective selection,

superior segrents.
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sion of means.

et o/, ~{Val. jﬂt‘iﬂi}}lﬂ'
When the aspects of mean’ is con-
sidered as an index of- salectlnn ‘cross
B followed by cross C reglslerﬁd high
expression of mean in both Fs ancl Fy

‘generations for plant” hmght ; cross C

followed by cross A in F;.and cross B
followed by oross C. in .Fs generatmn
recorded high ~mean expréssion for
number of leaves; cross A fﬁE_IEuwnd
by cress C had high expression of
mean in both F» and. F, generatlons
for ear length; for- 100 grain’ weight
cross C followed by cross A 'in F: end
again cross C followed by-cross B in
F: generalions tecorded high expres-
For - ear weight and
grain yield, crass C followed by cross
A had high mean “expression in
both F. and F, generatmns Su* for
combination of characters particularly
for yield and important yield compo-
nents cross C'Iis superior in hoth Fy
and F: generations based upon their
mean performance.

Variability in a pnhu.latiﬂn is mea-
sured by the estimates like phenotypic
and genotypic variances and pheno-
typic and genotypic co-gfficients of
variation Cross C has shown moderate
to high variability in'both Fs and F,
generations for - all the i:nlaractars
except plant height.. Cross B and cross
A have shown high-uariabﬂiwr in both
Fs« and F. generations for plant height
and ear length rssﬁectiv&iy. Paiel ef a/.
(1980) for plant height, Dhimmar and
Desai (1978) for ear-length, Panchel
et el. (1979) for ear weight, Shinde
et al. (1979) for 100 grain weight and
for grain_ yield also recorded -high
variability in the segregating genera-
tions:
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High phenotypic and genotypic
variances for number of leaves in Fa
were noted in cross A followed by
C. Butin Fs, high variances were -ob-
served in eross C followed by cross B.
This reverse expression may be due to
the susceptibility of the trait to the
enviroumental influence that existed in
different seasons{Mahmud and Kramer,
1851 and Murray and Verhalen, 1959),
The trends in differences between PCV
and GCV for number of leaves in cross
A is similar i. . minimum difference in
F and maximum diffence in F, gene-
rations. This indicates that cross A
can not be.relied upen for numbser of
leaves and it appears to be highly in-
fluenced by environmental factors.

High heritabiity indicates that the
phenotype strongly reflects genoctype
and the individuls that are superior for
particular trait should possess also
desirable genes for that trait and should
transmit them to their off spring.

Johnson et af.” (1955) suggested
that heritability estimates along with
genetic advance shall be more useful
and valid in predicting yield under
phenotypic selection than heritability
estimates alone. High heritability asso-
ciated with high genetic gain indicates
the predominant role of a.dditiﬁ:.ve gene
action in-controlling the expression of
these characters. High heritability with
high genetie advance as percentage
of mean shows the most effective con-
dition for selection,
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The heritability estimates for:all'the
six characters indicated- thai muﬁerafﬂlv
high to high hernabrhw has" beEn pre—
valem fot all the characters :h bath F,

and Fy of cross C, Naphade [15?4}

for plant height, Panchal et af. {(1879)
Patel et al. (1980) for ear length, Liang
and Walter (1968) and Panchal et al.

-(1879) for 100 grain weight also recor-

ded high heritability and hlgh genenc
The - hemabuﬁw esnmares
were low in-all the three” cross :ﬂmb1~
nations only for grain yield . Liang and
Walter (1968) and Liang et af (1972)
also reported low hE‘I’itabllﬂ‘p’ in segre-
gating generations fur grain vield, It
can be then safely .concluded that
combination C is ‘more sﬁita_fjle for
to . obtain. quick
results than the other two combinations
as far as heritability estimates -are con-
cerned.

advance.

effective selection

Thus it is clear for cpmbine;ticn of
characters selection in the cross com-
bination C will yield quicker results.
But for plant height and ear length
the cross B and A
appeared to be respectively superior for
selection based on highly mearn, varia-
bility and heritability estimates.

combinations
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