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ABSTRACT

Genetic variability, correlation and path coefficient analysis was carried out on fifty four sorghum genotypes
for fodder yield and related characters. The results revealed that high PCV, GCV, heritability and genetic advance as
per cent of mean observed for stem weight, biomass per plant, green fodder yield, green fodder yield per day, dry
fodder yield and dry fodder yield per day. Green fodder yield was positively and significantly correlated with early
vigour, days to 50 per cent flowering, plant height, leaf length, stem weight, stem girth, biomass per plant and dry
fodder yield at both phenotypic and genotypic level. Estimates of direct and indirect effects of component characters
on green fodder yield at phenotypic level revealed that biomass per plant contributed maximum direct effect on
green fodder yield followed by plant height and leaf length, whereas the study on direct and indirect effects of
component characters on dry fodder yield revealed that highest positive direct effect on dry fodder yield was
exhibited by green fodder yield followed by plant height. The correlation and path analyses studies when considered
together suggested that the traits viz., biomass per plant, plant height, leaflength, stem weight, stem girth, days to
50 per cent flowering should be given importance to isolate superior lines with genetic potentiality for high green
forage yield, whereas green forage yield alone could be given emphasis in direct selection for dry fodder yield

enhancement.
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Sorghum (Sorghum bicolor L. Moench)
is an important kharif fodder crop grown
throughout world. In India, it is the third largest
cereal crop which covers an area of 7.53 M.ha.
with a production of 7.25 M.t. and productivity of
963 kg ha''. The major sorghum growing states are
Andhra Pradesh, Gujarat, Karnataka, Madhya
Pradesh, Maharashtra, Rajasthan and Tamil Nadu.
In Andhra Pradesh, it covers an area of 0.28 M.ha.
with an annual production of 0.44 M.t. and
productivity of 1420 kg ha! according to Centre
for Monitoring Indian Economy (CMIE, 2009).
Among the forage crops, forage sorghum could be
an ideal crop because of the crop’s xerophilic
characteristics, adaptation potential, quick growing
habit, high ratoonability, palatability, digestibility, and
wide range of potential uses as green fodder, dry
roughage, and silage. In order to make forage
sorghum as an enterprising and remunerative crop,
there is a need to develop varieties and hybrids
having prominent characters coupled with high
forage yield. To develop such forage varieties or
hybrids, knowledge and information on genetic
architecture of green and dry fodder yields is

essential for the formulation of an efficient breeding
strategy for genetic improvement of sorghum as
forage crop. Studies on the correlation of the traits
and their direct and indirect effects on green and
dry fodder yield are important, as it is helpful in
selection of desirable traits. Hence, an attempt was
made to study fodder yield and related components,
their correlations and effects on genotypes of
sorghum.

MATERIAL AND METHODS

The material for the present study
comprised of fifty four genotypes includes local
forage lines from different states, sweet sorghum
lines, brown midrib lines and dual purpose lines and
evaluated in randomized block design with three
replications during kharif, 2011 at Directorate of
Sorghum Research Farm, Rajendranagar,
Hyderabad. Each entry in each replication was
sown in 2 rows of 4 m length spaced 45 cm apart
from each other with plant to plant distance of 15
cm. Recommended package of practices were
followed for raising a normal crop. Five plants of
each genotype in each replication were selected
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- T SN SRS N SR = randomly from central rows, used to record
R Tededxsgaex % =) data on the following traits viz., early vigour,
B2 [ARAE8nEEERREL 2 days to 50 per cent flowering, plant height
5%0 CcCoococ oo £
g 5 (cm), number of leaves per plant, leaf length
& h (cm), leaf width (cm), stem weight (g), stem
% girth (mm), biomass per plant (kg), green
§ -%; E < BEZ= g = q282 = z fodder yield (Q ha™'), green fodder yield per
5 |5 %&/ 2222222 gl. 2 S g 5 day (Q ha' Qayl), dry fodder yield (Q ha'l.),
S £ dry fodder yield per day (Q ha! day"), brix
o = )
éﬂ oo we o w z per cent fdnd crude prot@n per cept. The
B 39 § S § § § § § S 3 [é § 33 phenotypic and genotypic coefficients of
E |~ SIS SISSI I variation (PCV and GCV) were calculated
= = using the formula suggested by Burton and
> = De Vane (1953). Heritability in broad sense
5 2 2 g s
§ 28 = =) was calculated using the formula suggested
£ £l 1oL e ., 25283 5 by Allard (1960). Genetic advance as per
=] m 2 I\ngooomoxxogs = K K
3 & 222228 ssS 2 ;: cent of mean is estimated as per Johnson
oy s 3 et al. (1955). The data were statistically
° ETE |owm —wmmma o< e 'ﬁ S analyzed for estimating correlation
3 |Z5E |Z288338225S 313 fficients and path coefficient
5 = 182888888888 =2 coefficients and path coefficients as per
g PIFSIRIIIIRS £ 5 procedure suggested by Falconer (1964)
Z 28  and Dewey and Lu (1959).
= = 5 2
Nt CREEFFEECIEEARS ¥
?-g v oz SccgccesccSsS % o g RESULTS AND DISCUSSION
SO oSS SSRGS kS .
= ,g§ I The estimates of PCV, GCYV,
£ - e et o6 e O o % g % heritability and genetic advance as per cent
&:;:'j ‘5 S E g g 0 % g S % el % § 5 58 = of mean are presented in Table 1. Most of
= |- =2 |33333533333 ig & the characters showed a wide range of
g S -5 values viz,, plant height, number of leaves
,_%D 5~ |oeeveezenyy [OOQ % % per plant, leaf width, stem weight, biomass
g 33 g E 58388 § g93szxsd ?‘ g _§ per plant, green fodder yiel'd, green fodder
£ SeeSSeSSeSI T | 4 T 5 yield per day, dry fodder yield, dry fodder
3 % 2 A yield per day and brix per cent. While,
= . .
'-é £ S O moderate range was noticed for early vigour,
- P i; § & days to 50 per cent flowering, leaf length,
§ |85 |38 RS R TZ8o | 20 % stem girth, and crude protein. This indicated
= ESR. [c2ccs5838888 | 2z k& 1 f loitati £ the ab
3 E:S SSSSTST3ISTI3SI33 &"Hﬁ ample scope for exploitation of the above
= ° & > &% characters through the process of selection.
E .= _|eezszgssnsg E E \g The phenotypic.coefﬁcient of Variatiqn
g g § 2323288833 § éuo = (PCV) was higher than genotypic
H [FE2T |SSSSSFSSSS 8 2 8 coefficient of variation (GCV) for all the
o 5 .
<) < o & traits under study but the GCV was greater
3 o 3 §~ £  than the variation produced by environment
= é § g % § § % 3 & & & g & § g9 'r:F for all the characters. These results are in
Q — o+~ . . .
2 &7 é g. 2222222 g g 5 %3 agreement w1t.h the.ﬁndlr'lgs of Srivas and
g =AM Singh (2004) in maize, Singh ef al. (2011)
3 . =l in forage sorghum. There is almost perfect
“a = VXNV ODN — 0D = ,g g p
i 5 S cITargessEragl | 2K S relation between PCV and GCV of each
o B (=} j) (=} A =
° Qg i R i R e R R R 2 oF h hi 1 f h
STSFTSSSSSSI £ character. This could be seen from the
2 < 38
E § & £ highest magnitude of both PCV (42.82%)
=) — Q .
% o ‘E z & and GCV (41.37%) for stem weight. In the
- 5 25 l”D present study, the other characters viz.,
<
2 5 I A2 number of leaves per plant, dry fodder yield,
5 |2 lzBezazzeids|izs cld per day, biomass per
S O A QwnnM *"m 2 dry fodder yield per day, biomass per plant,
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day and crude protein per cent exhibited high
heritability estimates coupled with high genetic
advance as per cent of mean which suggested that
early vigour, plant height, number of leaves per plant,
leaf width, stem weight, stem girth and biomass
per plant were amenable for further improvement
by following simple selection methods.

The phenotypic and genotypic correlations
among green fodder yield and dry fodder yield with
yield contributing characters were presented in
Table 2. Traits like dry fodder yield (0.8313, 0.8178),
stem weight (0.4826, 0.5629), biomass per plant
(0.4813, 0.5793), days to 50 per cent flowering
(0.3815, 0.5287), stem girth (0.3802, 0.4645), leaf
length (0.3792, 0.5673), plant height (0.3634,
0.4701) and early vigour (0.2314, 0.2396)
manifested significant and positive correlation with
green fodder yield at both phenotypic and genotypic
levels, whereas crude protein per cent  (-0.2641,
-0.3450) showed a significant negative association
with green fodder yield at both phenotypic and
genotypic levels. Thus it can be inferred that
selection based on any one of these traits either
alone or in combination, will result in identifying high
forage yielding strains. Green fodder yield had
significantly negative association with crude protein
per cent (-0.2641, -0.3450) at both the levels. In
similar studies, significant association of green
fodder with different traits were reported by Borad
et al. (2007) for stem girth and stem weight, Jadhav
et al. (2009) and Singh et al. (2009) for days to 50
per cent flowering, plant height and leaf length,
Iyanar et al. (2010) for dry fodder yield, plant
height, days to fifty per cent flowering, leaf length
and stem thickness, Prakash et al. (2010) for plant
height, leaf length and stem diameter, Jain and Patel
(2012) for leaf length and plant height. Among the
inter-character correlations days to 50 per cent
flowering, plant height, leaf length, stem weight,
stem girth and biomass per plant were significantly
and positively associated with one another at both
phenotypic and genotypic levels. Moreover, these
traits had high significant association with green
and dry fodder yield. Thus improvement of any of
these traits would simultaneously improve fodder
yield because of correlated response of yield by
applying strong, selection on these traits.

In order to obtain a clear picture of the
inter-relationship between different characters, the
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direct and indirect effects of the important
quantitative characters on green and dry fodder
yield were worked at separately, using path
coefficient analysis both at genotypic and phenotypic
levels. The results of phenotypic path coefficients
of green fodder yield and yield contributing
characters are presented in Table 3. Estimates of
direct and indirect effects of component characters
on green fodder yield at phenotypic level revealed
that biomass per plant (0.3695) contributed
maximum direct effect on green fodder yield
followed by plant height (0.1151) and leaf length
(0.1046). The characters, vizes, days to 50 per cent
flowering (0.0800), stem weight (0.0607) showed
positive but low direct effect on green fodder yield.
Highest indirect effects of stem weight (0.3268),
stem girth (0.2937), days to 50 per cent flowering
(0.2214), leaf length (0.1616) and plant height
(0.1333) were showed on green fodder yield via
biomass per plant. Also, these traits had positive
and significant association with green fodder yield.
Thus it can be inferred that selection based on any
of these traits would be rewarding in raising yield
ceiling of green fodder yield. The maximum
negative direct effect was exhibited through crude
protein per cent (-0.2173) followed by leaf width
(-0.1947). The contribution of residual effects that
influenced green fodder yield was high (0.7908) at
phenotypic level which indicated the contribution
of remaining factors other than those studied.
These results are in consonance with the findings
of Borad et al. (2007) for stem weight and crude
protein yield, Jadhav er al. (2009) for days to 50%
flowering, plant height, leaf length, brix content and
crude protein content, Singh et a/. (2009) for days
to 50 per cent flowering, plant height, leaf length.
Iyanar et al. (2010) for plant height. However, in
contrast with the present finding, many of them
reported positive direct effect of the leaf width, stem
girth and crude protein yield on green fodder yield.

The results of phenotypic path coefficients
of dry fodder yield and yield contributing characters
are presented in Table 4. The study on direct and
indirect effects of component characters on dry
fodder yield revealed that, highest positive direct
effect on dry fodder yield was exhibited by green
fodder yield (0.8272) and also the indirect effects
of stem weight (0.3992), biomass per plant
(0.3982), days to 50 per cent flowering (0.3155),
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stem girth (0.3145), leaf length (0.3137) and plant
height (0.3006) on dry fodder yield through green
fodder yield were high. At the same time, these
traits also had high significant association with dry
fodder yield. Thus, effectiveness of selection for
high dry fodder yield could be enhanced by inclusion
of green fodder yield as a selection criterion.
Besides, selection based on stem weight, biomass
per plant, days to 50 per cent flowering, stem girth,
leaf length and plant height can lead to considerable
improvement of dry fodder yield in sorghum. Similar
results were reported by Paroda ef al. (1975) for
plant height and stem girth, Grewal et al. (1983)
for days to 50 per cent flowering, leaf width and
number of leaves, Jadhav ef al. (2009) for green
fodder yield and Iyanar et al. (2010) for green
fodder yield per plant. The lower residual effect
(0.4130) indicated that the characters chosen for
path analysis were adequate and appropriate.

The correlation and path analysis studies
when considered together suggested that selection
of the traits viz., stem weight, stem girth, days to
50 per cent flowering, leaf length and plant height
would bring improvement in fodder yield and yield
attributes as they possessed high positive significant
associations.
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