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ADSTRACT

A population of 15 genotypes of grain sorghum varieties exhibited significant genotypic
variation for ten characters selected in and around the ear head of the crop. The magnitude of PCY
and GC were mare or less equivalent for number of whaorls per ear head, rachis per ear head, number
of grains per ear head, 1000 grain weight and grain yield. These characters were less affected by
environmental fluctuations whereas the character number of grain per earhend showed least or not
affected by environmental changes. Seed density was remarkably masked by environmental
components. Four among ten characters registered high values of heritability gnd genetic advance
indicating the presence of addition gene effects. The grain yield showed no correlation with most of
the component characlers except with 1000 seed weight and number of grains per rachis which may
be due to the elimination effects of one or other characters contributing for grain yield, This suggests
that it is o complex character in the sorghum. Path analysis indicated that 1000 seed weight and
number of grains per rachis are the prime characters for the improvement of genotypes.
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Sorghum (Sorghum bicolor (L.) Moench) is
one of most important crops of the rabi season in
Tamil Nadu State. Grain sorghums are usually
raised only during rabi season in the southern
districts of Tamil Nadu utilising the North East
Monsoon rains. Now grain sorghum is also used for
many industrial uses. Normally the grain yield of
the crop depends upon the size of the ear head, but
in this study the characters selected are on the ear
head itself and behave in different ways because
yield is a complex characters. For evolving a
suitable genotype, however, an idea on different
genetic paramelers is a pre-requisite. The grain
yield is a sum towl of contributions made by its
individual components not only on the ear head but
also on the other earhead traits. As a result of their
interactions with environment, these components
show wide range ol variation. The main objective
of the present investigation is for estimating the
genelic parameters, inler correlations and to judge
the direct and indirect cffects of different yicld
component of grain grown in rabi season.

MATERIALS AND METHODS

Filtcen genotypes of grain sorghum werc
evaluated in a randomised block design with three
replications, during rabi scason 1993-94 at the
Agricultural  Research - Station,  Kovilpatti.

'Dbsr:rvaimm were recorded on five plants al
" ne oche rerg studied

wede  amlipatian
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were panicle length (cm), panicle breadth (cm),
peduncle length (cm), number of whorls per -
earhead, number of grains per rachis, number of
grains per earhead, 1000 grain weight (g) seed
density (g/ml) and grain yield. Genotypic and
phenotypic co-efficients of variation (GCV and
PCV) were estimated by using the method by
Burton (1952) and Johnson et al. (1955). The
intercomponent  correlation  co-efficients  were
calculated as per Goulden (1952). Path analysis
was worked out following the methods of Dewey
and Lu (1959).

RESULTS AND DISCUSSION

Significant differcnce among the genotypes: of
grain snrghum suggested the presence of variability
for all the ten characters under study (Table 1). In
general, the magnitude of the PCV was higher than
those of GCV for all the characters indicating the
influence of environments on those characters. The
highest magnitude of PCV was noticed for 1000
grain weight followed by peduncle length, panicle
length and number of grains per rachis. The
minimum PCV was noticed for number of
grainfear, seed density and grain yield. The GCV
was highest for 1000 seed weight followed by
peduncle length and panicle length as in the cuse of
PCV. The lowest GCV was noticed for number of
grains/ear, seed density and grain yicld as noticed
in the PCV. The magnitude of PCY and GCV were
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Table 1, Genetie variability for ten yield component characters in grain sorghums

Sonkarapandian e/ af.,

Panicle  Ponicle Peduncle No.of  No.of . No.of  No.of 1000 , Secd Grain

Source length  breadth  length  whorls/  rachis/  prains/  grains/ seed density  wield
{em) {cm) {cm) earhcad carhend . rachis  carhead weight(g) (e/ml)  (p/plant)

Mean 28.70 7.12 k) 7 9.54 5892 1834 1699 7.0 1.73 44.62

Range 18.93 sl 1143 6.51 4474, 1316 1281 16.84 1.293 26,01

to to o o o o o o 1o to

38.42 .54 44,92 14.30 95.12 28.01 1954 - 3505 2123 #T74
Mean Squares [938]%* 248** 246.42** 1352** 397.82** 6783* 09I* 92.34* D20+ 54941
Vp 67.63 0.89 8433 4,68 13543 24.03 46,40 394,63 Do8  2477.52
Ve 63.11 0.79 BL.12 4.43 13121 21.82 46.34 39031 006 2467.11
Ve 4.52 0.10 3.21 0.25 4.22 221 0.06 432 0,02 10.41°
H* 93.32 BR.83 96.21 94.65 06,88 90.80 97.87 98.90 75.0 09,57

PCy 28.65 13.24 29.15 277 19.75 25.67 0.004 7357 021 112

GCV 2768 1248 28.59 2215 19.44 25.53 0.004 7317 0.03 111
G.A, 1576 171 1816 418 23.0 u.08 13.89 40.10 0.43 101.51
G.A. a5 % of mean 5491 24.01 57.61 4381 39.05 49.51 0.008 14852  24:85 22760

* Significant at 5% level ; ** Significant at 1% level

more or less equivalent for number of whorls per
ear head, 1000 grain weight and grain yield. This
showed that these characters were less affected by
environmental fluctuation whereas the character
number of grains per ear head showed that it was
least or not affected by environmental changes. The
character viz. Seed density recorded a wide range
of difference in the magnitudes of PCV and GCV.
This suggested that the expression of this character
in grain sorghum genotype under study remarkably
masked by environmental components, The
characters like panicle length, panicle breadth and
peduncle length showed little bit of differences in
the magnitude of PCV and GCV indicating that
these were also influenced by the environmental
factors.

The heritability was highest (90%) for all the
characters except for seed density and panicle
breadth which registered 75.0 and 88.83 per cent

respectively. A very high heritability of 99.87 per
cent was observed for number of grains per ear
head in this crop. Similar high heritability was
reported by Nimbalkar er al. (1988) in grain
sorghum, Grain yield and 1000 grain weight also
showed high heritability of 99.57 and 98.90 per
cent respectively compared 1o, other characters
which ranged from 90.80 to 96.88 pér cent except
density and panicle breadth which registered low
heritability (Table ). '

The genetic advance as per cent of mean was
highest for grain yield, 1000 grian weight, number
of rachis, peduncle length and panicle length, High
values of heritability associated with high values of
genetic-advance as per cent of mean suggested that
these characters were under the control of additive
gene action. Further, a considerable variation at
phenotypic as well as genotypic level suggested
scope for improvement of the crop in respect of

Table 2. Inter correlation among yield nnd ils components in grain sorghum

Panicle  Panicle No.of = No.of = No.of = No.of 1000 gy gryy

length  breadth Peduncle whorls/  machis/  grai n_s! grains/ wlt:ad density yicld

. garhead carhead  rachis  carhead  weight

Panicle length 0.667**  0931** 0141 -D427 0018 -0309 0042 -0200 0258
Panicle breadth 0.636** -0065 -0384 0167 -0457* 0.193 0430 -0.011
Panicle length 0122 0219 0439 -0.28B 0.594* 0.012 -0.159
MNo. of Whorls 0.597*=  .0.135 D295 0338 0.444*  -0.079
WNo. of rachis -077 0.044 0.367 (488 0.287
Mo. of prains/rachis 0.255 0.377 D370  0.596"
Mo, of grains/ 0362 | 0165 0T
earhead 1000 seed weight 0358 0.741"
Seed density -0.395

* Significant at 5% level ; ** Significant at 1% Jevel
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‘Table3. Path co-efficient analysis and correlations of yield and component characlers
e ~ Nojof Noof No.of  No.of 1000 Correlg-
Charncters Paicly :ﬂ: Pedcle whorls/  richis/  gming/  grains/ secd d h tion with
o o Jeneth length  ouhead earhead  mchis  earhead  weight Y gainyicld
-“Paniclelength © = -3.035 0012 2784 -0009 0040 0009 -0.039 0029 D030 -0.258
Panicle breadth *1254 0016 . 2045 0010 -0.037. 0014 0064 . 0115 0.062 0011
Fr.dmml:l:nglh -3.02 0.012 2802 -0010 0037 0013 -0.03% 0.038 0.027 =(.189
. No. of whorls/; . r»x
earhead © .. 011 -0.001 0111 0262 0056 0010 -0039 0250 0066  -0.079
No. of mchis/ -
enrhend 1298 -0.006 4026 -0, 158 0093 -0005  0.004 0275 -0.073 0.287
No. of pﬂw'mhh 0344 - 0.003 0466 ¢ D033 0006 0.08) 0.034 0.273 0056  0.596%*
No. of graing/ . .
earhead 0916 -0008 D36 0077 0003 0021 .. 0132 0258 0024 0.027
1000 seed weight 0122 0002 - 0149 0080 - 0.035 0031 1 0047 0725 " 0034 0741
Seeddensity . - . 0607 D006 0506 0015 D045 0030 0021 L2357 D153 <0393

Under lined figures denote the direct effects. Residual effect = 0.319

pancile length, peduncle length, nubmer of grains
per rachis, 1000, grain weight and grain yield.
Number of grains per ear head recorded high
heritability but low genetic advance as per cent of
mean. Seed density and panicle breadth registered
_low heritability and moderate genetic advance' as
per cent. of mean which indicated that these
characters were' governed by the non-additive gene
~ effects. Improvement for such important characters
. is possible by indirect selection method,

The results of inter-correlation was given in
Table 2. Grain yield was significant and positively
correlated with 1000 seed weight and number
grains per rachis. Positive and non-significant
correlation was noticed with number of rachis per
ear head. Similar results were observed by Amirtha
Devarathinam et al, (1990) in fodder sorghum. The
" prain yield recorded non-signifi cant correlation
with seed density, number of whorls, pedincle
length, panicle breadth and panicle length. The seed
density was significantly and positively correlated
with number of rachis per car head and number-of
whorls per ear head.

The 1000 grain weight had si'gnif icantly and
positive comelation with peduncle length. The
number of grains per car head was significantly and
negatively correlated with panicle breadth. The
number of whorls per ear head was significantly
and positively correlated with number of rachis.
Peduncle length recorded significantly high and
positive correlation with panicle breadth and
pancile length and they were seemed to be thickly

. g
interrelated. These inter relationship study revealed
that though these characters are on the ecar head
itself, these traits will not directly bring out the
yield out put and it depends upon other characters
apart from the ear head traits, such as Jeaf area, root
length etc., as reported by Sankarapandian and
Subburaman  (1986) in rabi sorghum. Path
co-effi cient analysis pruwdm:i aid for sorting out
the correlation in to direct and indirect effects in
different characters on yield. The results exerted
the highest positive direct effect on grain yield
(Table 2).

Highest negative direct effect on yield was
recorded by peduncle length. The highest direct
effect of peduncie length on yield was nullified by
the highest indirect cffect through panicle length.
Even though the correlation of number of graing
‘per rachis was found significant and positive, its
direct effect towards yield was very meagre. The
direct and indirect cffects through number of
whorls  were through out negligible. The
association between panicle breadth and number of
whorls with yield was ncgative and the direct effect
on yield was also negligible,

It is inferred from path analysis that 1000 seed
weight  which recorded  significant  positive
correlation co-efficient and also high positive dircct
effect might be regarded as the prime Charucter.
Similar  information  was  reporied by
Shanmugasundaram and Subramaniam (1990} in
sorghum. The indirect effects of number of gruins
per rachis through peduncle length was high



n2y Sankarapandinn ef al,,

contributed 1o its positive significance on yicld.
Hence simullancous selection of number of grains
per rachis be cffective in obtaining superior
genotypes.
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ABSTRACT

The range of varation for different characters indicoted wide differences ameng the
genotypes both in main and mtoon crop. The phenotypic and genotypic co-efficient of variation was
high for stem girth, length of fourth intemode, total soluble solids and green stalk yield in main crop.
High heritability and high genetic advance as per cent of mean for plant height, stem girth, length of
fourth internode, preen stalk yield, juice yield and jaggery vield both in main and rateon crop
indicated the presence of additive genes for these chamcters, Mon-additive gemc action was
predominant for number of intermodes in both main and rateon crop. Juice yield showed strong
positive corrclation with jaggery yield in both main and ratoon crops, The juice yield had high
positive direct effect in both main and ratoon crops, Hence, scleclion for high juice yicld might be
effective in achieving higher jaggery yield in sweel sorghum,
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Sorghum is mainly grown as rainfed crop and
sweet sorghum (Sorghum bicolor (L.) Moench) is a
special type used in preparation of jaggery. Jaggery
can be manufactured from sweet sorghum stalks
after harvesting the grain Which provides additional
income to the farmers. The stalks have been used
upto 15 days after grain harvest without appreciable
Joss in quantity or quality of jaggery produced
(Ghanekar, 1986). So, a thorough knowledge of
exisling genetic variation and extent of asseciation
between contributing characters ‘is essential for
developing high jaggery yielding genotypes. The

Sweet Sorghum, Yield, Jaggery Yield, Correlation,

observed variability is a combined measure of
genetic and environmental causes. It is only the
genctic variabilily that is heritable from generation
(o generation, Correlation and path analysis will
establish the extent of assuciﬁl.i{m[ between jaggery
yield and related attributes. It wil also bring out
relative importance of their direct and indirect
effects and give a clear idea of their association
with jaggery yield. Thus it can help in selection and
improvement of the traits. The present investigation
in sweet sorghum is an attempt in this direction. -



