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R Yadav, SK Pahuja and RPS Grewal
Forage Section, Department of Plant Breeding, CCS Haryana Agricultural University, Hisar- J25 004 (Haryana)

The germplasm lines generated at Hisar and collected from different sources were evaluated for forage traits like
multicut traits, leaf characteristics, height, fodder yield and biotic stresses for over three to five years. Wide range
of variability was observed for all the characters studied. Maximum variability was observed for days to 50% flowering
followed by leaf area index, leaf length, number of leaves per plant, plant height, regeneration potential, TSS, green
fodder yield and dry fodder yield per plant. To exploit the fodder yielding potential and for improvement in other
traits offorage sorghums, taking into account different aspects ofthe current and future emphatic areas these germplasm
resources can be utilized.

Key words: Forage sorghum, Evaluation, Germplasm, Growth rate, Regeneration

Presence of remarkable range of adaptability of sorghum
in varying altitude, temperature, moisture, fertility, disease
and pest regimes makes it a favourable choice to bridge
the gap between demand and supply offodders. Developing
superior varieties/hybrids offers solution to the problem
of sustained and increased fodder supply per unit area
and per unit time. The greater utilization of the genetic
diversity in developing sustainable solutions to basic crop
constraints or enhancing the productivity is desirable.
Germplasm forms the base material for any crop
improvement programme and the importance of broad
genetic base in evolving new cultivars and for incorporating
new genes in the existing ones is well recognized.
However, only asmall fraction oftotal available collection
could be fully utilized at a time due to certain limitations.
For its efficient utilization, it must be properly evaluated,
characterized and documented. Therefore, careful
characterization and evaluation of sorghum germplasm
for morpho-physiological characters and resistance to
insect-pests and diseases is required.

Materials and Methods

The changing biotic and abiotic environments over years
allow differential expression of entries. Therefore, about
200 to 250 germplasm lines were evaluated over three
to five years during 1996 to 2002 for different traits
at Forage Research Area, CCS HAU, Hisar (Haryana).
An important aspect often ignored and underestimated
is the tremendous knowledge about sorghums available
with local farmers. Considering this aspect, 56 lines
collected from fields of farmers ofWestern Uttar Pradesh
and Uttaranchal, the major forage sorghum growing areas,
were also incorporated in this study.

Most of the material (having G and S numbers)
was generated at CCS HAU, Hisar and the lines with

Indian J. Plant Genet. Resour. 18(2): 235-241 (2005)

IS numbers were obtained from ICRISAT, others which
are denoted by names of the places were collected from
different places in Western Uttar Pradesh and Uttaranchal.
These lines were grown along with two checks (HC
308 and SSG 59-3) in augmented design. Each block
consisted often germplasm lines and two checks. Number
of blocks varied from 20 to 25 every year depending
on the number of lines evaluated. Each entry was grown
in two rows of 4 m length for 3 or more years. All
the package of practices to raise a good crop were
followed. Theobservations were recorded on five randomly
selected plants for important forage traits viz., early vigour
(score), days to 50% flowering, plant height (cm), leaf
length (cm), leaf breadth (cm), leaves per plant, stem
girth (cm), tillers per plant, leaf stem ratio, leaf area
index (cm2), nodes per plant, regeneration potential (%),
growth rates (0-30, 30-45 and 45-60 DAS), TSS (Brix
%), grey leaf spot (score), zonate leaf spot (score), sooty
stripe (score), stem borer (score) and green and dry fodder
yield per plant (g). For obtaining regeneration potential
of a genotype, tillers per plot before taking cut and after
taking cut (regenerated crop) were counted and their per
cent increase or decrease was taken as regeneration
potential. For growth rates, plant height was recorded
in centimeters at 30, 45 and 60 days after sowing (DAS).
Growth rate per day was calculated by dividing the height
gained by number ofdays ofthat particular growth period.
Analysis was carried out on the basis ofaverages calculated
over the years.

Observations were recorded at 35 and 55 days after
sowing for three foliar diseases viz., grey leaf spot
(Cercospora sorghi), zonate leaf spot (Gloeocercospora
sorghi) and sooty stripe (Ramulispora sorghi). Scoring
was done using visual standards employing the 1-5 scale,
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Table 2. Promising genotypes for cluster of traits

NT-Number of tillers/plant; LS- Leaf:stem ratio; LAI- Leaf area
index; NN- Number of nodes/plant; EV-Early vigour; DF- Days to
50% flowering; PH- Plant height; NL- Number of leaves/plant; R­
Regeneration potential; GI, G2, G3- Growth rates (0-30. 30-45 and
45-60 DAS. respectively); TSS- Brix %; GLS- Grey leaf spot;' ZLS­
Zonate leaf spot; SS- Sooty stripe: SB- Stem horer: GFY- Green
fodder yield/plant and DFY· Dry fodder yield/plant.

potential and for improvement and exploitation of other
traits in forage sorghums.
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where, 1= no symptoms, 2 = few scattered lesions/spots,
3 = typical lesions developed on leaves covering up to
25% leaf area, 4 =coalescing spots covering about 26­
40% leaf area, and 5 =symptoms severe, covering more
than 40% of leaf area. For stem borer (Chilo partellus),
scoring was done at 35 and 45 days after germination on
leaf feeding using 1-5 scale, where, 1 =no leaf damage,
2 = 1 -10% of plants with one or more leaves damaged,
3 = 11 - 25% of plants with one or more leaves damaged,
4 =26 - 40% of plants with one or more leaves damaged,
and 5=>40% of plants with one or more leaves damaged.

Results and Discussion

Range, number of genotypes studied and top ranking
genotypes for different characters are presented in
Table 1. Figure 1 depicts the means, standard deviation
and frequency distribution of different genotypes for
various characters in forage sorghum. The perusal of
Table 1and Figure 1 revealed a wide range of variability
for all the characters studied. Maximum variability was
observed for days to 50% flowering followed by leafarea
index, leaf length, leaves per plant, plant height,
regeneration potential, TSS, green fodder yield and dry
fodder yield per plant. In grain sorghum numerous
studies were conducted to judge the variability. The
studies indicated presence of enough variability for
various characters in forage sorghum (Kang and Lee
1996, Teshome et at. 1997; Greneir et ai. 2000). Similar
exhaustive studies in forage sorghum germplasm were
also undertaken by Mathur et at. (1991 and 1992),
Grewal et ai. (1996) and Yadav et at. (2002, 2003 and
2004).

In forage sorghum, germp1asm available in the form
of multitudes of lines needs critical evaluation for choice
of parents in any breeding programme, particularly if the
aim is to improve complex quantitative traits. Such work
becomes easier if the available germplasm is evaluated
on the basis of a given set of characters and then pick
up the parents for hybridization either to exploit heterosis
or for getting transgressive segregants (Bhatt, 1970;
Chandra, 1977; Singh and Gupta, 1979). Lines showing
better performance for five or more characters and are
extracted from the germplasm evaluated in the present
study are given in Table 2. Depending on the objectives
of the breedingprogramme, genotypes from Table 1 and
2 can be selected and further utilized for forage sorghum
improvement programme. Considering different aspects
of the current and future emphatic areas these germplasm
resources can be exploited to tap the fodder yielding
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"Genotype

IS 722

IS 1032

IS 3262

IS 3313

IS 3359

IS 3374

IS 3375-1

IS 4478

IS 4526

IS 4636

IS 4736

IS 5469

IS 23324

G 40-1

G 46

G 124

G 127

G 143

G 146

G 151

S 184

SDSL 92134

Character

NL. NT. LS, SS, SB

OF, NN, GI, G2, SS

LAI, 03, TSS, ZLS. SS

LS, R, ZLS, SS. DFY

NN. R, 02, TSS. SS

GI. 02, GLS, ZLS. SS

NL. NT. GLS, GFY

EV, LS, NN. R, G I, G2, SS

EV. DF, NN, G3, SS

EV. NN, GI, G2, SS

EV, OF, NN, GI. SS

OF, NL, NT. LS, R. GLS, ZLS, SS

EV, GI, G2, G3, GLS, S8, DFY

EV. NL, NT, GLS, ZLS

NN, R, SS, GFY

DF, PH, NT, LAI. TSS, DFY

OF, NT, LS. LAI, 02, 03, TSS, DFY

OF, LAI, NN, G3, OFY

OF, PH, NT, LAI, TSS, OFY

EV, OF, LAL G2, G3

DF. R, 02, 03. SB

GLS. ZLS. SB, GFY
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Fig. /: The means, standard deviation andfrequency distribution in genotypesfor different c!laf{/Cler.l'
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Fig. I: contd.
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