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ABSTRACT
Moderate coefficients of variability, very high to high heritability coupled with moderate

genetic gain are reported for overall disease damage (score) in two consecutive years Qf 1996-97
and 1997-98 indicating the presence of non-additive gene action in the inheritance ol this trait.
High heritability is being exhibited due to favourable influence of environment rather\ than the
genotypes and selection for such traits may not be rewarding. Since the favourable !!d)1es (leaf
diseases parameters) were dispersed in different genotypes, multiple crossing is sugg~sted to
accumulate all these favourable genes into one genotype.

In sorghum, leaf blight caused by
Exserohilum turcicum (Pass.) Leonard and
Suggs has resulted a loss of 45% in grain yield
(Sharma, 1978). The significant yield losses
due to diseases can be effectively controlled
through the development of multiple-disease
resistant varieties. However, most of the culti
val'S and hybrids, which are being grown on
commercial scale, are found to be susceptible
to leaf blight. The reasons for lack of resistance
in the material may be attributed to presence
of poor variability in the population. In order
to develop the disease resistant and high yield
ing cultivars, it is imperative to analyse and
understand the variability for various disease
parameters and yield contributing characters.
Hence, in the present investigation an effort
has been made to study the variability param
eters for various disease resistance and yield
contributing characters of sorghum.

In the present study conducted at
ICRISAT, Patancheru, India 20 CMS (cytoplas
mic male-,terile Le., A-lines) lin~ were crossed
with six restorer (testers Le., R-lines) lines in a
line x tester fashion during khari! 1996 and
kharifl997 and the resultant 120 cross com
binations (A x R hybrids) along with their re
spective parents and checks were sown in a

randomized complete block design replicated
thrice during rabi 1996 and rabi 1997 to evalu
ate for leaf blight resistance under artificial dis-

...... '

ease epiphytotic conditions for various disease
related parameters and yield contributing char
acters. The recommended package of practices
was followed to raise a healthy crop. Plot size
in both the experiments consists of 2 rows of
4m length each (75 cm between rows and 12
cm within the row). Spraying with fungicides
was avoided inllmediately after tj"le inoculation
to prevent its adverse effect on the spread of
the inoculum. However, need based plant pro
tection measures were taken up at the initial
stages of the crop to safeguard the crop from
the incidence of shoot fly. Highly leaf blight
susceptible entries such as Kundi Jowar and H
112 were planted in two rows each as infestor
rows all round the field and after every 10 rows
and 12 rows of the test material during first
and second years, respectively.

Inoculum preparation: The inoculum
was prepared as follows for artificial whorl-drop
method of inoculation (Frederiksen and
Franklin, 1978) in the field, The leaves affected
with leaf blight, Exserohi/um turcicum (Pass.),
were collected from the field and cut into small
pieces and surface sterilized with 0.1% mercu-
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ric chloride for one minute followed by wash
ing with sterile distilled water. Leaf pieces were
aseptically transferred to sterilized petri plate's
containing 20 ml of sterilized Potato Dextrose
Agar media (PDA) and incubated at 20°C for
encouraging the fungal growth. The fungal
growth was aseptically transferred to flasks con
taining sterilized sorghum grains and incubated
at 20°C for 15 days so that the sorghum grains
were covered with mycelia and the conidia of
fungus colonized grains were removed from the
flasks, allowed to airdry and separated as far
as possible.

Inoculation: The pathogen,
Exserohilum turcicum(Pass.), causing leaf blight
disease in sorghum was artificially inoculated
following whorl-drop method of inoculation
(Frederiksen and Franklin, 1978). The inocu
lation was carried out at 21 and 30 days after
emergence of coleoptile during rabi 1996 and
1997, respectively. The second inoculation was
given one week after the first inoculation. All
the plants present were inoculated by placing
two or three grains of seed inoculum in the
whorl. The high humid conditions were cre
ated by providing overhead sprinklers on the
same day after inoculation. It took 40 days from
the day of inoculation for the spread of the
disease.

The observations were recorded for
the following characters: Disease damage score
(scored on a 1-9 scale on plot basis. where 1=
highly resistant and 9= highly susceptible),
length of the lesion (em), width of the lesion
(em), area of the lesion (cm2), number of le
sions (no), number of flecks (no), lodging (%),
days to 50% flowering (days), plant height (em),
agronomic desirability (scored on a 1-5 scale
on plot basis where l=excellent and 5=poor),
grain yield plant-1 (g) and test weight (g for
100 grains). The genotypes were grouped into
different disease reaction groups viz., highly
resistant (HR), resistant (Rl, moderately resis
tant (MR), less susceptible (L5l, susceptible (5)

and highly susceptible (H5) reactions taking
overall disease damage score as the basis for
presentation of the data.

Moderate coefficients of variability was
reported for overall disease damage (score) in
two consecutive years (Table 1) are in contrary
with the findings of Hughes and Hooker,
(1971), Hooker, (1971), and 5atyanarayana,
(1995). They have reported high estimates of
phenotypic coefficient of variability (PCV) and
genotypic coefficient of variability (GCV) for
disease damage score in maize for
Helminthosporium turcicum leaf blight, sug
gesting that the selection based on this trait
would facilitate a successful isolation of resis
tant types. Difference between PCV and GCV
estimates for two years are very narrow indi
cating minor role of environmental factors in
influencing the expression of disease inherit
ance and 'offering greater scope for selection
of desirable resistant parents (Satyanarayana,
1995). Among the yield contributing charac
ters, days to 50% flowering recorded very low
variability followed by 100 seed \\:cight and
plant height. The low variability recorded for
days to 50% flowering is in contrast with the
findings of Raghu Ram Reddy et al (1996)
who reported the presence of high phenotypic
variance indicating the influence of environ
ment.

High heritability coupled with high ge
netic advance as per cent of mean recorded
for area of the lesion, number of lesions and
number of flecks in both the years indicated
the importance of additive gene action.

High heritability coupled with moder
ate genetic advance as per cent of mean re
corded for disease damage score, length of the
lesion (first year), plant height and grain yield
plant·! indicates ambiguous gene action. Se
lection on these traits may give conflicting re
sults in the passing generations. Satyanarayana
(1995) and Ramamurthy et al. 1980 reports
similar results of heritability for disease score
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Table 1. Variability parameters for various disease resistant parameters and yield contributing
characters of sorghum, post-rainy season, ICRISAT, Patancheru, 1996 and 1997.

Characteristic Genotypic Phenotypic Heritability Genetic Genetic
Year coefficient coefficient (HZ) advance advance

of variability of variability (GA) as 'Ji, of mean
(GCV) (PCV) (GG)

DISEASE PARAMETERS
Disease score I 96 25.00 28.59 76.47 2.34 45.00

97 19.65 24.03 66.92 1.59 33.13
Length of the lesion (cm) . 96 48.31 72.10 44.89 1.23 66.85

97 37.73 40.94 84.93 1.89 71.59
Width of the .lesion (cm) 96 23.81 27.50 75.00 0.10 43.48

97 22.81 26.99 71.43 0.12 38.71
Area of the lesion (cm2) 96 45.73 48.09 95.10 13.59 1527.00

97 58.38 63.56 84.38 0.98 110.11
Number of lesions 96 68.98 70.17 96.64 12.04 139.68

97 52.02 53.72 93.75 6.29 103.80
Number of flecks 96 65.62 67.23 95.26 175.98 131.94

97 67.56 69.05 95.74 362.39 136.19
Lodging (%) 96 121.21 166.95 52.72 23.39 181.32

GRAIN COMPONENT CHARACTERS
Days to 50% flowering 96 5.18 5.84 78.48 7.59 9.44

97 6.54 6.74 94.14 8.63 13.08
Plant height (em) 96 15.99 16.33 95.84 48.40 32.25

97 20.15 20.42 97.37 78.62 40.95
Agronomic score" 96 16.22 24.78 42.86 0.66 21.85

97 18.25 23.19 61.96 1.10 29.73
Grain yield plant·~ (g) 96 29.88 33.84 77.94 13.48 54.35

97 34.]f) 35.24 95.27 20.23 69.16
100 seed weight (g) 96 10.17 12.03 71.43 0.55 17.68

97 13.79 15.03 84.21 0.76 26.21

I Scored on a (1-9) scale,
2 Scored on a (1-5) scale.

in maize. On the contrary, high expected ge
netic advance was recorded for disease dam
age score in maize (Johnson et al, 1955 and
Panse, 1967) and plant height in sorghum (Patil
and Thombre, 1983) owing to higher additive
gene effects. High heritability accompanied
with high expected genetic advance for grain
yield plant'] in sorghum was reported by
Kukadia et al (1983), Patil and Thombre,
(1983); and Cheralu and Rao, (1989) indicat
ing that the selection would be effective for
these characters.

High heritability coupled with low ge
netic advance as per cent of mean noticed for
clays to 5Ql)-i, flowering and 100 seed weight
indicates the high influence of the environment

on the genotypes leading to unstable expres
sion of the genotypes. The gene action is gov
erned by merely non-additive genes. Selection
on such traits will lead to slippage of traits un
der investigation in the subsequent generations.
The presence of high heritability and low ge
netic advance over mean indicates the pres
ence of non-additive type of gene action. High
heritability might be due to environment and
the high heritability estimates may not neces
sarily mean an increased genetic advance as
reported by Johnson et a[ (1955) in soybean.
Raghu Ram Reddy et al (1996) also reported
the presence of high heritability and low ge
netic advance for days to 50l1(J flowering in
sorghum. Similarly, high heritability and low
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expected genetic advance for days to 50% flow
ering, and 100 seed weight was also recorded
by Kukadia et aJ. (1983). PatH and Thombre,
(1983) noticed high heritability for days to 50%
flowering, plant height, grain yield plant-1 and
100 seed weight as reported in the present
study.

Since the favourable genes (1~af dis
eases parameters) were dispersed jR'.different
genotypes, multiple crossing iy'suggested to·
accumulate all these favourable genes into one
genotype. Since high heritability was noted for

many of these traits it is expected that such
breeding programme would be successful in
realising the favourable alleles of various traits
into a few genotypes.

ACKNOWLEDGEMENTS
The senior author is profoundly thank

ful to Council of Scientific and Industrial Re
search, New Delhi for the award of Senior Re
search Fellowship during the course of study.
She is also thankful to the Sorghum Breeding
Unit, ICRISAT for providing field facilities for
carrying out the research.

REFERENCES
Cheralu, C. and Rao, P.J. (1989). ANGRAUJ. Res., 17: 4-7..
Frederiksen, R.A. and Franklin Denis. (1978). In: Sorghum Diseases - A World Review, Proceedings of the

International Workshop, ICRISAT, Patancheru, Hyderabad 11-15 December. pp. 265-268.
Hooker, A.L. (1971). PI. Dis. Rept. 57: 586-589.
Hughes, G.R. and Hooker, A.L. (1971). Crop Sci. 11: 180-184.
Johnson, H.W. eta/. (1955). Agron. J. 47: 314-318.
Kukadia, MV eta!. (1983). SorghumNewsl. 26: 31-32.
Leonard, K.J. and Suggs, E.G. (1 g74). Mycologia 66: 281-297.
Panse, v.G. (1967)./ndianJ. Genet. 7: 318-328.
Pati!, R.C. and Thombre, M.V. (1983). J. Maharashtra AgJic. Univ. 8: 162-165.
Raghu Ram Reddy,P. eta/. (1996)./ndianJ. Agric. Sci. 66: 661-664.
Ramamurthy, A. eta/. (1980). IndianJ. AgJic. Sci. 50: 532-536.
Satyanarayana, E. (1995). Madras AgJic. J. 82: 608-609.
Sharma, H.C. (1978). Sorghum Diseases - A World Review, ICRISAT, Patancheru, Andhra Pradesh, India pp. 469.


