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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 of forage sorghums, taking into account different aspects of the current and future emphatic areas these germplasm

resources can be utilized.
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Presence of remarkable range of adaptability of sorghum
in varyingaltitude, temperature, moisture, fertility, disease
and pest regimes makes it a favourable choice to bridge
the gap between demand and supply of fodders. 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 a small fraction of total 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 of Western 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
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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 of ten 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. The observations were recorded on five randomly
selected plants forimportant 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 (cm?), 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 of days of that particular growth period.
Analysis was carried out on the basis of averages 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,



Indian Journal of Plant Genetic Resources, Vol. 18, No. 2 (2005)

236

(3) weid/ada

v8 O "S601 SI "FTLET SI'trl D "6€1 D JepinD anzny ‘661 S ‘1€ SI TICE S1 0cI< CELP-1'9 rcc <c
: 1-£0L SI A
"6L1 SDUN “1-9% O "L16 § *SLe S "1-GLTE SI "1-9¥LOL SI "16¥ S "1-T-9¢1C6 11SAS ‘861 SOUN ‘I-6L£€ ST 00s1< 008Z-19¢ fLe (8) wepd/ x40 IC
LEY S 06Y S ‘YEIT6 TSAS "10126 T1SAS €T SY "1-dASH ‘§9¢ A ‘TST ¥ "S-£¢ d "Uepng 199mg
1y8angxos g 616 S ‘01S S P81 S “L6T SOUN 861 SDUN '6L1 SOUN ‘TLI D ‘SEI O ‘vl D ‘171 D ‘I-8I1 D
9L D *T60€6 ASDI '69¥S ASDT ‘I ASDI “1691L ST ‘¥9LOL SI ‘vTEET SI "1681T ST "1-1v+0T SI ‘1¥+0T SI
"08Z61 SI ‘6L9€ SI ‘68£¢ SI "OLEE SI "S9EE SI "8I€€ ST “I-¥ETE SI ‘PITE SI TSI SI "€8+¥T SI ‘S001 ST ‘TTL SI o'l= uef-¢ 16C (31005) 1310q WS 0z
T-OWLM ‘T-ODILM "101Z6 71SAS ‘TLY ¥ ‘€-6S DSS
117167 S 1911 O "1-401 D L6 D 'TL D '8P D "1-9F O ‘St D “[-€891L St "656€T SI 'vT6£T SI ‘¥S601 SI
"TT9S SI'STLY SI ‘€-69¥S SI ‘T8LY SI '9€LY SI *SELYy SI ‘81LY SI ‘9£9 SI ‘9Tsy SI ‘8LbY SI “SLTY SI "68€¢ SI
"£-FLEE ST ‘T-PLEE SI *S9EE ST ‘6SEE SI ‘b-€1€€ ST “€1€E SI ‘TIEE SI “POEE SI ‘68Z¢ SI “T-SLZE SI ‘1-6LZ€E SI
'SLTE ST *1-99Z¢ SI ‘1-T9C¢ SI ‘1-LETE SI ‘T-HETE SI "1-PETE SI ‘pETE SI “T-8TTE SI ‘8TTE SI ‘81Tt SI ‘T-€0TE SI
€-6LOE ST ‘T-SLOE SI ‘1-SLOE SI ‘SLOE SI ‘I-$L0E SI ‘PLOE SI ‘T00E SI ‘110T SI ‘TSO1 SI ‘Te01 SI“TTL SI (N L0l 9l (21005) aduis A100g 61
LEY S IET HSD vEIT6 ISAS “T-TOT1T6 TISAS ‘1-€€ d ‘005 S ‘SLE S ‘661 S ‘811 D
20T D ‘1-0t D ‘€£LOL ST ‘bT6ET SI “08T61 SI “1-vLEVT ST ‘LILS SI ‘TTIS SI "€-69%S SI ‘T-69%S SI ‘T-LIvS SI
"1-L1S ST ‘PLEE ST ‘p-€1€€ SI ‘68T¢ SI ‘PLTE SI ‘1-99C€ SI ‘1-79Z€ SI ‘T6IE ST ‘9-SLOE ST ‘€0L ST 169 SI 0'1= 0°¢-01 9r1 (31005) 10ds jea] ajeuoZ 81
‘LEF S ‘06¥ S “¥ET HSD ‘(dD)Im
'PE€1T6 1SAS ‘1-921T6 TISAS ‘91126 71SAS ‘91126 TSAS ‘T-T01Z6 1SAS ‘1-€€ d ‘80€ OH ‘IL1 DH ‘lév S
“16€ S ‘SLE S ‘661 S ‘BIT O ‘I-011 D ‘011 D ‘TOI D ‘1-0¢ D ‘T-€€91L SI ‘€891L SI ‘€€LOL SI ‘vT6ET SI
"PTEET ST ‘08T61 SI ‘1-vLEPT SI “LILS SI ‘Y109 SI ‘T-69¥S SI ‘1-69¥S SI ‘69¥S SI ‘T-L1¥S SI ‘1-L1¥S SI ‘L1vS SI
“1-6LEE ST ‘vLEE SI ‘T9EE SI ‘68TE SI ‘vLTE SI “1-99C€ SI ‘T-LETE SI ‘1-§TTE SI ‘6TTE SI ‘9-6L0€E ST ‘1S9 SI o'l= 0'6-0°1 vl (21058) 10ds yea| Ka1p L1
68¢€€ SI ‘81 THS { '0S LASSdI ‘TST A4S ' AHI ‘TIS DNdN ‘0T LASSdV 0rI< L'91-¢€°¢ pSi (% xug) SSL 91
€11T6 18AS 0T O ‘vTI D ‘I¥Y0T ST ‘7T9TE SI ‘8IS S “LT1 D ‘€¥1 D *6LOE SI V81 S ‘THT O 79< 'L-6'1 901 SVAd 09-¢p el PmolH S
vLEe ST .
‘TEOT ST “IST D *St1 D ‘YETET SI ‘9€9% SI “9FLOL ST ‘PTEET SI ‘SLOE SI “THPT D “LTI D ‘TH¥0C SI ‘0ZS S g'e< 1'9-0'C 901 Sva S$p-0¢ el yimoln vl
St D “pTEET SI ‘PLEE SI ‘S0TT SI ‘9€Lt SI ‘T00E SI ‘TEOT SI ‘TIEE SI ‘€1176 1SAS ‘00§ S ‘SLOE SI [Ar4AS 9°C-0°1 901 SVQa 0¢-0 2.l yimoln el
06¥ S ‘6S€€ SI ‘SLOE SI ‘v81 S ‘6¥1.D ‘9Ov D ‘8109 SI ‘8TZE SI ‘vETE SI 0°0¥< 1'16-6¢- 9071 (%) tenuaiod uonerousfay Cl
Ov1 D ‘9¢Ly SI ‘9ZSH SI ‘0ST D ‘vS601 SI ‘T8LY SI
‘TSOT SI “TEOT ST ‘PLEPT ST ‘8ET O ‘9 O ‘9€9% SI '6S€E ST ‘€THS ST ‘8LPY SI ‘00§ S '$TI O ‘evl O 0TS S 0'6< 9°01-T'¢ 901 we|dysapou jo ‘oN T
6€1 D 'EPT O ‘661 S ‘OIT D ‘91 D ‘7T9ZE SI ‘LTI D ‘05T D ‘€11T6 1SAS 0069< 9°1088-C’ IOV 901 (zwo) xoput ease jea ol
€1€¢ SI ‘g-teyslug ‘p-ieydlug ‘{-emeslen ‘7z, S ‘1-eroyiyg ‘Hoeyquits ‘8109 SI 09°0< 0'1-20 80¢C onel wals jea] 6
T-LM LTS S “LLT SOUN ‘8P1 O “ISEE ST ‘T-THOE SI ‘€-65 DSS ‘8€TE SI ‘TTL SI 0°6< v L0l Ley wedysiaqn jo ‘oN 8
‘P1€E SI ‘1 dASYH ‘P1Z€ SI ‘681 D ‘ISEE SI ‘OLEE ST ‘T-SLTE SI ‘S61 O ‘P9LOL SI ‘OEVIE SI §'T> ¢'8-1'C 1137 (wo) s warg L
1-69%S SI “1-GLEE SI ‘T-¥pL0L SI ‘T-69YS SI ‘T-LI¥S SI ‘1-THOE SI ‘ST 1d ‘LLT SIOUN ‘6LEE SI [ 4 0°'€S-0'S LIS wed/saaes| jo "oN 9
[-indey ‘p-A[[1oseg ‘¢ peyd ued ‘¢-loeyquug ‘¢-ekef ‘c-indiedieq ‘6€¢ SOYN ‘¢-indroysieH ‘7-L¢T¢ SI 0°6< [ A4 06t (wo) yipeaiq jea] S
11126 T1SAS ‘1-uepng 139m§ ‘[-Z40€ ST ‘T-T-p0T1 D ‘1ySingxos °S ‘L1 O ‘ST S ‘8L1 D ‘T81 O L8< 0°96-0'6¢ o6V (wo) ydusy jea] 14
S81 D ‘g-1joryquiig ‘CpI O ‘661 D ‘T¥1 D ‘9¥1 D ‘191 D ‘€€1 O “LLI D 0ze< 0'08¢-¢€'ev LIS (wd) 1310y uerd £
St D ‘69vS SI ‘L1LS SI 16T D ‘€71 D ‘0TS S ‘TLOT SI ‘9Tsy SI §6> 0'86-S"6% 8LT Fuuamo)y 905 01 skeq c
1-00S S ‘06¥ S ‘LEV S ‘691 O
‘LT O ‘P91 D ‘€91 O “IST D “TET D “I-1-911 D “1-911 O 911 O TO1 D ‘€L D ‘vS O ‘1-0v D ‘1-€891L SI
‘€€9TL SI '6S6ET SI ‘VCEET SI “T8LY SI ‘9ELY ST ‘1-SELP ST ‘9£9Y SI ‘9ZSY SI ‘8Lbb SI ‘1-T-SLEE SI “I-pETE SI = -1 483 (2209s) unoBIA Apeg I
sadK1ouad (pa1sa1
183q sadAiouag sadKjousn
sad£1ouad Sumyues doy jo saweN 10} eULID Ite) a8uey Jo "OoN I08BYD) ON'S

winyduos a3810) uf sIajPrIBYD snouea J0j sadL1ouad Burjues doy pue aguey ‘1 2qeL

235-241(2005)

Indian J. Plant Genet. Resour. 18(2)



Evaluation of Forage Sorghum Germplasm 237

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 | depicts the means, standard deviation
and frequency distribution of different genotypes for
various characters in forage sorghum. The perusal of
Table 1 and Figure 1 revealed a wide range of variability
for all the characters studied. Maximum variability was
observed for days to 50% flowering followed by leaf area
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 al. 1997; Greneir et al. 2000). Similar
exhaustive studies in forage sorghum germplasm were
also undertaken by Mathur et al. (1991 and 1992),
Grewal er al. (1996) and Yadav et al. (2002, 2003 and
2004).

In forage sorghum, germplasm 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 breeding programme, 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

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

Table 2. Promising genotypes for cluster of traits

‘Genotype Character
IS 722 NL, NT, LS, SS, SB
IS 1032 DF, NN, Gt, G2, S§
1S 3262 LAL, G3, TSS, ZLS, SS
IS 3313 LS, R, ZLS, SS. DFY
IS 3359 NN, R, G2, TSS, SS
IS 3374 Gl, G2, GLS, ZLS, SS
IS 3375-1 NL, NT, GLS, GFY
IS 4478 EV, LS, NN, R, GI, G2, §S
IS 4526 EV, DF, NN, G3, SS
IS 4636 EV, NN, G1, G2, SS
IS 4736 EV, DF, NN, GI, SS
IS 5469 DE NL, NT, LS, R, GLS, ZLS, SS
IS 23324 EV, Gl, G2, G3, GLS, SB, DFY
G 40-1 EV, NL, NT, GLS, ZLS
G 46 NN, R, SS, GFY
G 124 DF, PH, NT, LAI, TSS, DFY
G 127 DF, NT, LS, LAI, G2, G3, TSS. DFY
G 143 DE, LAl NN, G3, DFY
G 146 DF, PH, NT, LAI, TSS, DFY
G 151 EV, DF, LAL G2, G3
S 184 DF, R, G2, G3, SB
SDSL 92134 GLS, ZLS, SB, GFY

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; G1, 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 borer: 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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Fig. 1: The means, standard deviation and frequency distribution in genotypes for different characiers
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