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INTRODUCTION

Ever since agriculture started, the groln crops
end other fooed crops received more attention from men,
comparad to other crops and considerable siccess has
bgen made in thelr genotic improvement. DJut in éhe case
of fodder crops, the progross made &0 for ia not =0 impre-
saive. The prescnt trend in advenced agriculturé is e
port of 'refined mmen nutrition' wherein tho plent biomasa
is converted into varlous forms of hipgh guallty gnimal
proteins as in milk, meat end egge Consumption of such
anfimal proteins will cnhance the nutritionsl standsrds
of lunmosn beingse Fodder grasseg baing the chespest source
of 6ll livestock feeds, Iunctlohs as the basic factor 1in
the converslon of plant blompss into enimael proteins,

In Korala, the prosent fodder production shuws a
23'per cent deficlit in meeting the requircaents of the
34 lekhs adult heads of cottle population in the stato.
But the land svnilable for pure.culture of fodder grasses
is vory limited due to high density of populantion. At gremt
there are o rew'.fodder specles grovm on g limited scole in
deiry famer's hsldings end in Covemment £orms ond research

stotionss All these areas together account for nearly



7000 hoctores of the state. The importent fodder grase
snpecice at present grmwn in the state are guineas, hybrid
ngpler, sotaria, congosignal, decnanith, perc end geutemols.

The nost importont and popular cmong theoo Lo gulnes grass
(Penlcun maximum JacqQe) '

Guinea grass, o native of Tropicol Africa, woe
introduced t5 Indla in 1790 by the Europeanss New it has
atteined the stotus of an indigenous grass cue to its long
histery of cultivation hore. It is o nutritious, drought
resiatant and densely tuf ted percnninl grasss Shoots usially

- arlise in large bunches fyonm short, stout rhizoues and grows
upto a height of 1t -to 3 metres. The crop produces flowers
in abundences But sced set is very limiteds Therefore
propagation 1s mainly by vegetative mesns, vhich reduces
varigbillty avallable in the speciese. Also, aponixis is very
common in thig crope. Hence even in 2 population raised fron
seeds, the heterogenity ond varisbility aveileble Ls very
1initeds However, it is a naturslly civss pollinated
spccias and individuel plents in a populagtion ero

heterozygous in nature.

Guinen g‘rass i1s veluable for pasture, green zoiling, hay
end sileges The fresh fodder contains ebsut 4«4 per cent
crude protein. It is very pilstable in the younger stages,
tending to become coorse ond less readily caten by cattle

as it matures, The most ideal stoge suited for fecding




cattle ig the 5 per cent Ilovering stoge, winen the crude
protein content is maximum (Bodgen, 1977}« The average
yield‘per hoctatre L 50 to 60 tona from raintfed crop,

and abaut 150 tons f;dﬁ-irrigated cropse In the partizl
shades of coconut goerdens, where {t cen be reised as sn
intercrop, the yvield is 35 to 38 tons per hectarcs It
renaing productive upto five years, wlth peckt yicelds during
second and third yeor. -

?ariatal diversity is very proninent in this crop.
Nearly 1500 strainsg are avellasble énd wexinum collection
is msintained at Natliongl Fodder Raaearcp Instituga, Kitnle,
Kenyse Wide ronge of varliabllity is prosent in respect of
growth hablits, plant holght, leaf slzo, colour of spikeloetls,
quallity aspects, yidld of green snd dry fedders, drought
tolercnce cetecs, YCommon gﬁinea' iz a mobust type, vhereas

'Green Panic Grass' or 'Slender guinea' (Ponicum maxioun

var. trichoglume) is moroe slender anl smapller with finer
lecvess 'Gatton'; o South Rhodesian varioty grows about

1.2 wetre hlgh, whereas 'Colonio' grows to 2 metres height
and the Weat African variety "Hamil' grows gbout 4.4 wotrea
toll. 'Purple top guinca' (Ppnicun paxiown vere coloratum)

13 a low, coarse varlety sultable for grszing. 'Silk guinea’,

. a Jemelecon variety, is a very leafy type sutted to drier



areas, whoreas °"St. Mary's Cow Grass® popular in U.S.A.

i woro rowmst and stezmy end is grown in more lumid areas.
Iikewlse, conqiderablé gnount of voriability cxiats in the
speclece However, only limited attempts had becn made so
far with a view of exploiting this available veriability.

. The veriabllity avellable can be partitioned into
three typess

(1) Voriability due to phenotype

(2) Verlebility due to genotype and

(3) 'Variabnlty due to interaction between

genotype and environment,

Fodder yleld in guinea grass ia a caplex trait
involving a mumber of component characters contributing
to 1t directly or indirectly. All these are governed
by polygenic systemas Hence the improvcment of yleld
involves the assesmaent of quentitative voristion for
characters contrituting to i1t, eo that eppropriate parents ‘

are:chosen for utilizetion in hybridisation,

Not much research worits have been conducted in our
country so far, on the varietel characterintics snd yield
potentiagl c‘n‘f the difforent clones of this orope During the
All India Annual Workshop on Forage crops held at the
College of Agriculture, Velleyent, in Septcuber, 1981,
forage sclentists suggested to initiste genstic studlea



on fodder cropse Such studies are veluatle to set up
selection pagmetrea for high yielding fodder grass

stroing suited to the humid tropicel condlitions of Keralos
Determining the nssoclatlons gnong the fodder ylelding
attributeas and fodder yleld aserves as a basis for selection
of desirable parents, which ia done by correlption annlyasis.
It olso permits the evaluation of relativo selection

efficiency of various charscters on green fodder yleld.

The corrglated veripbles exert thelr influence both
directly and indirectly through other variables end since
the residual factor slso gets involved, for the proper
understanding of the role of causation on the ultimgte
effects, path coefficient anciysis is resorted to, It i
applicd to partition the genctic assoclations betweea yield
end 1ta component characters into direct and indirect
effects on yleld., Path coefficient enalysis has been identie
fied as a potent method for resolving accurate snd dependable

criterion in seloction procedures (Dewey and Lu, 1959).

The present_study in guinea grass was thug undertaken
with tho following objectives.

(1) To evaluate the axtent of voriebility in the
selected germ plasm materiol,

(2) To detemine the cheractors assoclated with
yield and quality of green foddor snd thoir
degree of assoclation and relative influence
on yield.



(3)

To partition the genetic asssclations

into direct and indirect effects on
yleld, to find cut the reel contribution

of each couponent character to the end
producty, i.e. fodder yleld.
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REVIEWY OF LITBRATURE

I
]

Genstic improvement of fodder grasses is a £ield of
invostigatign which has not recelived adeguate attentlon.
Guinea grasiis (Benicum paximyp. J.) La the most important
and popular:n fodder grass of Keralss Even though this
crop exhibits vast degree of varietcdl diversity, only
linited attempts hed been made to exploit this veriabllity,
for the genetic improvement of its fodder yield and Quelitye
Inform::ti.onfs on the yisld component cnalysia of this crop is
Very meagres The aveilanble literature in this aren of
research 1nh the casc of guinea grass, other troplcal grassea
and ceresl 'fodders. all belonging to the £cmily Craninae is
being roviewsd here, under the following three categories.

I, Studies on varlabllity

Ii. Corrclstion studies
III. Path coefficient snalysins

I. Studies on variobility

1

Plant;breeding in {ts true sanse reictes to the
eZficient n}pnagement and utilisotion of varlobility. It is
the prereculsite before embarking on eny plent breading

programne to survey znd assess the genetic voriabllity



prosent in a population in respect of varlous yleld
attributes. Jommoon gt al. (1959) introduced a methodology
for partitioning the totsl vorlence ints thot due to
genotype, phenotype and error which is the genotype X
envivonment interaction. Lush (1943) gove the formuleeé

for computing these vardances. Burton (1952) suggested
forwulse for computing phencotyplc and genotyplce cocffiolonts
of voriabilitye.

HMany workers have studied the extont of variabllity
cvolilable in different fodder crops, by woriking out the
gemtypic cocfficlent of varisbility (geceve) and phenotyplc
coefficient of variaobility (pecCeVe)e The geceVe obtalned
by different wrkers in various grasé foddors is roeviewed
below, €lmracter w1803

1. £ T o84

Patnellt (1968), Cheudhari end fAchorya (1969), Kespenna
£% 2 (1971), Patnetk cnd Jena (1973), Moldesworen and
Musugosen (1973), Appadursi ot ple (1977), Mishra ot &l.
(1978) ond Agclodia of gl. (1579) f‘ﬁpbrted geCeVe Volues bf
lesa than 15 per cent .for thls charzeter in fodder ragl.
Rana gt nle. (1976) in forege sorghumy Ablnash Yadev end
Srivataave (1976) in little nillet (Penicum milinre) end
Sethi ond Singh (1978) in barley reported similar £indings.
But Gupte and Athwol (1966) in forage pearl millet,




G11) cnd Randhawa (19795) in foxtpil millet, and Nair cnd
CGupta (1977) in fodder oate observed geCeVe Values
exceeding 56 per cents But in fodder oota itself,
Thyogl o% 2le (1977) observed a geCeVe Vilue of 10.5 per
cent for this tralt.

2o Lopf charactorigtics

In forage sorglum geceVs values botyeen 15 to 30 per
cent was reportcd by Rena gt gle (1976) for lenf number.
However, Gupta cnd Athwal (1965) in pearl millet and Neir
and Gupta (1977) 1in fodder oats obtolined geCeVe Volues
exceeding 20 per cent for this characfer. wheraas in fodder
oats 1tself, Thyagl at sl. (1977) obscrved g.ceve Value
below 15 per cent for leaf number. Rana ot »l. (1976)
obtained the geCave volues for lesf lensgth as below 15 per
cent cnd between 15 to 30 per cent for leaf width, in
foroge sorghane Thyegl ot rle (1977) reported geceve Voluesn
0of 10.28 per cont and 5.2 per cent reepectively for laaof
length end leef width in fodder cats. Information on .worka
regording leaf srea index is not gvallable.

3 Davg to floweping

In rogl, Patnotk (1968), Choudhord ond Achorye (1969)
Patnalk ond Jena (1973), Appadursi ot ole (1577) end
HMishra et al. (1978) reportcd gecsve volues below 12 per cent



for this character; while Gupta end Athwal.(1966)
obtalned gec.v. values excecding 30 per ceat moforse
peorl millet. Abinesh Yadev end Srivatssva (1976) in
1itfle millet and Sothi and Singh (1978) ia barley
repoyted geCeVe Valuas below 15 per cent, DBut Gill end
Randhawa (1975) obteined g«CeVe Vzlues exceding 30 per coent
in foxteil millet for this tralt,

4 3 mmb

In finger millet, Mishra gt nl. (1978) observed a
BeCaVe Vvaolue of G.7 per cent for the number of effective
tillerss Kempanna and Thirumalachar (1968), Choudhari and
Achorya (1959),Kenpenna ot a). (1971), Mohudesvaran end
Hurugesan (1973) ond Appadural gt ole (1977) observed gecCeVe
velues excecding 30 per cent for nunber of productive
tillers in the azme crop. However, Goud end Lakstmi (1977)
snd Agolodia et ple (1979) rcported gecave veolues between
15 to 30 per cent for totel number of tillers in rogl.

But geceVe valuesa below 15 per cent wore reported by
Patnatk (1968) end Patnaik end Jena (1973) in the scme
crops Cupta end Athwel (1966) in peorl millet and Sothi
and 8ingh (1978) in barley reported geCaVe Velues betwecn
15 to 30 per cent, Neir and Gupte (1977) in fodder oats
and Menoharan (1578) in prosomillet obtoined g.c.ve volues
exceedlng 30 per cent. However, Thyegl e% 2l (1977)
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reported g.CeVe value of 25.8 per cent for this character

in fodder opts.

Thyogl ot ole (1977) reported a geCeVe Volue of
15475 per cent for this character in fodder cats.

€e Dry matter vield

Thyegl et nle (1977) reported a geceVe Value of
20,56 per cent for this character in fodder oatse

Te ' G dde o

Rena ot al. (1976) and Gupta eznd Athwal (1966)
obscerved gesCeVe vValues more than 30 per cent in forege
corghum end pearl millet respectively. But Sethi and
Stngh (1978) obtoined geiceV. values botween 15 to 30 per
cent in barley, Thyegl ﬁ 2le (1977) reportod a gaceVe
value of 23,43 por cent for this tralt in fodder oatass

Il, Correlation Studies

The expression of ilnherited charsctor is often
influenced by the genotypas, the environnent cnd the
genotype X environment interaction. Yicld is a cozplex

character, since it is the expression of mun totsl effects
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of gll otﬁer: s;saociated cha‘ractera. Thorefors, 1t is
necessary to have o knowledge obsut the rclationship
existing batwecn yield snd its components aad their
magnitude, beforo initieting a crop lmprovesent progreigs
Galton (1859) conceived the correlation of voriebles for
the first instence, Fisher {1954) developed the method
of applying the theory of correlation of vorisbles in the
understaonding of their influence in biloglcal systene.
Burton (1952) introduced s conveniont procedure for the
cslculation of the phenotyplc and genotypic coefficients
of correlation. 3nadecor snd Cochren (1957) improved the

mathematicel computation of coofficicnts of correlatione

Various workers have studied the assoclation betwaen
yield ond its components end the interrelationships among
“ho components in verious fodder grasses, vwhich aroe bricfly

rovioued belows‘ .

In guinea grass (Beatoun maximyn. J.) Sotomayour-Rios
2% ale (1972) obsorved that tillering ability snd forage
volume ghowed the highest correlstion with yleld, However,
yield elso chowed significant positive eorrelation with
grecnness ond negative correlation with rooting ot nodess
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P111al et pl. (1974) reported that therc 48 no corree
lgtion between yleld snd leasfinten mtid in thls gracs.

In Kolukkattal grass (Cenchmus ¢lllorig) Bohra gt sl.
(1969) have reported poattive corrclation of plant height

and nunber of tlllers with fodder ylelds Yadav et 2.
(1574) reported significent and positive asscclation of
tillor nunber, plent height, leaf breadth end spike length
with green fodder yleld in the seme crope Also Rampaswomy
(1974) and Gopslan (1976) have reported that number of
tillers, lenzth end brapdth of leaveg, lcngth and thickness
of intemoﬁe end helght of tha clones are pooitively
correliatod vith graen fodder yield.

In tell fescue Jones gt snl. (1979) reported fl:hat low
rate of ti]_.ier production ond high roto of loof elongation.
ware found to ba the predeminant morphologicel character
ansoclated ﬁrith forage vicld,

Sotonsyour-Rlos st pl. (1971) found that plant vigour
and dry natter yleld wore positively correlated with grecn
forage yleld in thirty Digiterim selectlonsz.

Fujimoth and Susuki (1976) observed high genetic
eorrelation of dry matter yield, plant holght and number
of tillers with green fodder yield in Itelisn rye grass

{lalfun ms.!.%.f.l.gm) .

S .
H
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In forage sorghur (Sorchum bieslcy,:)s Visimuswarup

and Chaugnle (1962) reported that the chorectors plent
helght, leaf number and days to flowering vere positively
assoclatéd . batween plant helght and fodder yleld. Tha
pooltive ansoclation of plent helght cnd leaf number with
fodder ylcld was reported by Naphude (1572) Pokle n% sol.
{1973) end Chauhon and Singh (1975). Aceording to

Poroda of nl. (1975) plent helght, leaf length, leaf width
cnd dovs to flowering vere positively assoclated with
fodder yiclde 2Zut Rana ef pl. (1976) noticed positive
agsocintion of plent height cnd leaf width with fodder
ylelds The studies by Jhorar and Paroda (1976) rovezled
pooitive assoclation of plant height, leaf nmumbor, lenf
length, lesf width and days to flowering with green fodder
yicldse Dlun (1966) reported the positive correlation
existing votween internadel length end foddor yicld.
Vasudevn Reo end Ahluwalia (1977) observed that green fodder
yilcld is positively amssociated with plont helght, days to
flowering, leaf number, lenf width, leal:sten rotlo . and
stan circuaference in this crop. In forase sorghun itsclf,
Roun ot al. (1979) found that fodder yilcld was posltively
correlated with plent helght end daoys to flowering.
Velthialingrn (1979) reported that pleont helght, culm diee
neter, fourth leaf srea, and dry fodder yield were positively
assoclated with green fodder yleld of this crop.
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In fodder bajra (Pgnnegetun smericcrup) Gupta end
Athwal (1966), Gupta and Nanda (1971) and Gupta end
Stndhu (1973) observed positive corralation of plent .
height, leaf nuaber and tiller munber with fodder yleld.
Also Sexena gt sl. (1978) found that high tillering snd
seedling vigour are positively associnted wlth fodder
yield in this crope Thyagl st n). (1950) reportel positive
correlotion of leaf srea, days to flowering snd numbar of
tillera with green fodder vield of bajra fodder.

In fodder oats, Nair end Gupta (1977) reported that
lexf crea and nunber of tillers were positively correlated
with fodder yields Rao 8t ale (1578) obszorved positive
associntion botween plant height and.! fodder ylelds Dhuangle
__ end Hiéhm (1978) reported positive associstion of the
charat:‘.ters plent hotght, leaf width and tiller number with
fodder ylclds In fodder oats itself, Singh et pl. (1980)
have reported that plant height abt flowering end tilier
nuaber per plent are pqait:lvely correlated with green forage
. yield, Loth per deoy end per hectare baria.

From their studies &n barley, Sethi end Singh (1978)
concluded that plant helght, dsys to flowering snd tiller
nuzber were positively correlated with fodder yicld.

Inventigations by Dhanakodl (49980) has revenled that
slgnificent end positive assoclation exists bastween green
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fodder yicld and ita components, nsacly plent height,
leaf mumber, leaf length, leaf width, doys to flowering

end internodal length, in fodder rept (Fle:sina coracensde

In Echinochlon fxumentacen, Naina Mohamed (1979) hao
reported that plant helght, culm dismeter, fourth leef

aroa, ond dry fodder yleld were significently and posle
tively assmociated with green rddder yiclde

(b) Asanclntion zmo he vield componont

Yadav ot ole (1974) have found that numberof lesves
vas poalitively correlated with plont helght, cpike length
end leaf breadth in Cenchiug cilinsrige In the szme crup,
Remaswany (1974) reported that there wos no associption
between plant height and nunber of tillers.

In Itslicn rye graas (Lolivp multifioyun), Vivero
(1979) has reported high correletion (r m 0,95) between

flowering dote ond dry matter yield.

In ragl, Appadural gt s1. (1977) reported that plant
heizght was positively correlated with mumber of productive
tillers snd days to flowering. Goud e.nd Lekstmi (4977)
reported that plant height wae negatively correlated with
rumber of tillers. Days to heading was positively corrclated
with productive tillera (Chsudhari end Acharye, 1969).
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In forage sorghum, Naphude (1972) obgerved positive
corralations betwcen leaf mumber znd lecf crea, ecnd leef
r;umoer and plznt heighits Plont hoight cnd leaf area were-
not elgnificantly corrolateds According to Jhorsr and
Paroda (1976) plent height showed positive associotion
with .ieaf length, leaf breadth, leaf welfht snd stem.
weighte The number of tillera showed negntive nssociation
with plent helght and leaf breadth, but showed positive
ragdclation with laaf number, lesf welght cnd stem welghts
In general, nunber of leaves, leaf length, leaf broeadth
end leef welght showed significant end poaitive correlation

with other characters.

Gupta and Athwel (1966) reported positive significent
correlation between leef number snd plont helight in boarl
miliet,

Dhunale ond Mishra (1978) obtaincd high positive
correlation betweon leof length and £log lesf length,
lecf width and £lag loef width end number of leavea per
plant and straw stiffnoss in forage oats.

(c) Amengintion of graen forage vyield with cumlity
aspecty

Study on nssoclation of quality aspects with ylcld
attrocted very 1little attention of rosecarch workers. While
golng for yi¢ld increase in fodder crops, the quality aspects
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aleo should be glven cn equal importence. As regerds to
fodder grass, the most important quality aspects of ths
crop include crude protein contont, crude fibre content,
oxgllic acid content end balcnce smong the minargl constie
tuents, especially the K:{Ca+Hg) iratlo.

Crude protein content is the most dmportant guality
aspect of a fodder crope In general, the grasses are
poor in crude protein content: In forage sorghum Rose
ot 2le (1979) observed that green fodder yiocld was negstie
vely correlated with protein oontents 3Sray end Hacker
(1981) cleo raported negative correlation { v @ =0.64) of
nitrogen content with fodder yield in Sgteris sohacelstae
From a study involving thirty Digitarda sclectiong,
Sotomayour-Rios ot ple (1971) found that yisld of protain
per acre was positively correlated with grecn for.?ge yiold,
Another study by Silva (1981) with £ivo open pedigree
hyi:rids of forage matze revenled that rdlatively later
naturing hybrids had acceptable smounts of crude protein

contente. ; ) ’

Magglore ot ple {1980) has reported that dry matter
yield 1a positively assoclated with fibre content in meizos
Reporis on correolation anglysis of f£ibre content with yield

are rot availlable in mogt of the fodder grasses.
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Mineral concentretion in forege grasses igc aen
inportunt consideration when exemining forage quality
(Corkil, 19653 Burton, 1974). The relotive smounts of
potassiun with calcium and magnaesium have bean lmplicated
in the occurrence of grass tetany in ga!:tla grazing on
cool geason herbage, eapecially when R3(Ca+Mg) ratio
excoeds 2,2 (Butler, 1963y Kamp end t'Hart, 1957). hill
end Cues (1976) and Sleper (1979) reported that concen=
tration of ninersls in many forages appeared to La under
genatic control and 1t could be sltered through plent
breecdinge Correlstions of minersl concentrations with
vigld was found to be very low in orchard grass bhoerbage
(Stratton and Sleper, 1978)s Thay elco found the intere
correlations smong these minerel aspectss Concentrations
of calcium end magnesium were found to Le positively
correlated with each other. Potassium eoncentration was
algo positively corralated with both calcium snd magnosium,
Thig indicated that it will Do difficult to narrow down
the X3 (Cavdg) rat!.o.' eince the Caslg concentrotion connot
bekept at a higher level, without an increaze in the potassium
concentrations But Sleper (1979) hove found o negntive
andronesignificent correlation of potassium with colcium

and magnesium in the firat hoiveat in tall foscues Urey

end Hockezr (1987) aiao reported nega!:ive correlations of
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potascium (r = =0.16), colciun (r a «0,77) ond
nosnesiun (r @ «0.30) with dry matter content in

Sgtoria sphacelatp.

High amounts of oxelic acld in forage impalr
celeiun assimilation and might induce scverc slitelosnis
(Gupta and Telopstra, 1970), Gupta ot sle 1970). Kripsl
Sigh ot pl. (1579) have reported that a total oxalate
¢content of 3,03% or leas was not likely to affect calcium
utilisation, when fed to snimasles Ho analyeed the genetic
vardability of oxclates in pearl millet forsge and
reported that 1t varied from 1.01 per cent to 2.81 per
cente Sen (1953) has given gn socount 0f the oxalic acid
contonta of varlous Indien feading stuffe. According to
him the oxalate content of gulnaa gross varies from 2.00
per cent in early cut fodders to 0.8) por cent in dead
ripe fodders. Early cut nepier has 3,00 por cent, whereas
in deed ripe ngploer, it waes only 0.65 por cents Roports
on the correlation studies of total oxolate content with

foddor vield are not zvellsble.

111. Path Coefficient Analyanis

Path coefficlent ecnolysis Lo applicd to partition
the genetic nssocigtions between yiold -nd its component

chorocters into direct znd indirect effccts on yleld.
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Tho corrclated varisbles exert thelr influcnce both
directly and indirectly through other vorlatles. DBesides,
the residusl factor olsc gots involved 4n it, Therofore,
inorder to get n clear picture, 1t would be desirable to
soeparpte out the direct contribution of each ylcld
conponent and the indirect contribution that it makea
through its relationghip with other attributes. Path
cocffictent analysis provides informaticns en the nature

of amas>clation of saveral related characters contributing
to yleld by meens of untangling the direct cnd indirect
contribution of various factora in building up a complox
correlation (Wright, 1921 end 1923, Nilos, 1923)s L1 (1956)
discussed the concept of path coefficient end its implicate
ions on population genstica. Acéording to him, vhen the
czuasl factors are uncorrelated the path coefficiant is
sinply the ordinary correlotion betwecn two variebles r
concerned, end the separation of the corralation coefficient
into various components 1é one of the main objects of pnth
cocfficient snelysisse Dewey and lu (1959) recommended the
opplicotion of path coefficlent mnelysis as a potent method
for resolving the accurate and dependable -c¢riterie in
sclection procedurs in the breeding of plants and eninala.l

Durate end Aders (1972) cmphasiged the identification
and claspificntion of tho components (cousen) to different
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orders (firat, second, third gt cstsra) snd the vitel
importence of the formulation of the cesuszl schexe in
peth anaslyais studica. The recommendations heve been
followed by verious workers in different crop spocies
with suctess, Reports on path coefficient anmlysis
cerried out in various grass fodders are br:!:e.fly ravieved

here,

In Cenchyug cllieris, Bohra et 2le (1969) have
concluded that plant height and number of tillers directly

contributed to green fodder yield. Remeswomy (1974) worited
on Cenghrug cllinris and C. gotezerus, cad reported that

- the nunber of tillers exerted the maximum direct effect on
yiold follélmd by length of leaf, thicimess of internode,.
length of internode snd height of the clonse Gopplen (1976)
reported that in Conchrua cilieris, the diract effect of
aten girth on green foddor yield was low gnd poslitive and
that 1t had indirect influence on yield through plant
heizht, leaf length end leaf breadth.

Dhaonakodi (1980) reported the positive direct effects
of days to flowering, number of tillers cnd leof numberg
end the high and positive indirect effects of plant heipght,
leaf breadth and length of internode through days to

flowering in the fodder yicld of ragi (Elousine goracrna)e
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Noptuade (1972) observed that in forage sorgmm
mmber of lesves par plant had e high, direct and poaitive
effoct on green fodder, yicld, followed by plent helght,
Leof ores influenced the fodder yield, mainly through the
mmber of lesves per plont. In the scme crop, studles by
Patcl ot ple (1973) roveeled that stelk disneter showed
lorge, positive and dircet influence oa fodder yleld,

. followed by plant heights Leof area indircctly infiuenced
foddor yield through plant height and stoll diemeters The
length of intoernode was the major compenent in plant
heights Paroda et gle (1973) reported that days to flower
and plent height had o negeotive diroct offect on both dry
end‘graen patter ylcld of fodder sorghusis They also estie
nated that the direct cffect of loof length end leaf breadth
wore high gnd positive while the sten girth had low,
positive gnd dircet effect on fodder yields Jhorer and
Poroda (1976) reported that leaf welght Rad the highest
direct end pooitive effaot.on yield of fodder sorghum,
followed Uy leal breadth end leaf length, whileo leaf number
showed negative direct effect. Lesf mumber influenced

the fodder -yield mainly through leaf weight.

Heir ond CGupta (1976) in their studles on foddor

oats observed that the various second order components
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1ike nunber of tillers, leaf area gnd nunber of leaves had
a apglor m}e in the accunulation of dry natter yleld
through the first order components nanely green wolight of
sten gnd green welght of lesvess Dmmale end Mighra (1978)
obgerved in the some crop thot the plant height hed o high
poaltive qu direct effect, while all othor charascters
studied except nunber of tillers per plont had indirect
effact thr:ough plent helght.

Sathl gnd Singh (1578) reported that stem girth had
negotiva d::lrect effect pnd positive indircct effect on dry
natter prd&zctlon through green forage yield and numbey of
tillers per plent in barley. Plant height cxerted a
pocltive q;.rect effect and indirect effoct through grean
~ forage yiq}d. Tilleras per plant, dsyas to flowering end lenf
erea had ibw, negetive and direct effects ond indirect
effocts through other characters. |

Repqrts on path snalyais involving the various
cuelity aa'pecta ara not avellable.
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MATERIALS ARD METHODS

The investigntion was carrled out at the
Department of Agricultursl Boteny, College of Agriculture,
Velleyan_i. dm-ina 1991=82 to daoterulne the cherscters
assoclated with vield end quality of graen fodder snd
thelir degrece of association end relative influence on

the ylold of guines grass.
Materials

Twenty four diverse varieties of guinea grass were

' chogen for the study from the gemplasn mainteined in the
211 Indin Co~ordingted Project for Rescarch cn Forage cropa,
I.CeAeRs Vellmyani Centre, based on the voriabllity in the

' fodder charactoristice end yleld. Dotslls of these types
are listed in Table 1.

Mathods

Ao Eiold javout

The experiment was leid out in the Inatructional
Farn attoched to College of Agriculture, Vellgyanl during
the south west monsoon of 1981=82, following unifommn

nenpgenent practices as recommended in the pacitege of
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Detcils of the variaties used

Sl.
Noe

Variety

Nos

Nene/Acceasion
Hos, of the
variety

Description

2

3

4

e

2e

-

bLe

Se

G

Te -

M. Ss 4600

Mo 8. 4581

H. S. %75

Me Se %57

Me8. 4732

M3, U580

M. 5. 4688

Short duration, slender
verloty with light green
legves., Avorage height
one metrae

Short duration slender
variety. Avoroge helght
09 metro.

Short duration type with
vegetative phase losting
for abzut 25 days. Leaves
light greens Lesaf sheath
hairye 7Thin light red
lines aro seen along
internodea,

Light gremm short duration
plants agrowlng to about
0.9 metre helght.

A slender, short duration
typee Averzge height one
retre,

Lesves derk greene A reddiash
brown patch of about 2 oa.
width are seen at the upper
end of ench intermoda.
Average hoelght 1.2 metres.

Average helght 1.2 motres.
Slender plents with dork
green lozvos.
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1

2

3

&

Be

.9.

104
11

12

13

b,

Vg

10

11

12

13

1%

FeR, 426

Mo 5o 4691

FeRa 425

P.Me 4728

Pl FoRa 553

Mackuenil

Pelle 4729

The vegetative phase 1s longer
and lasts for about 45 dayse
Growas to sn gverage helght of .
15 metreas

Cheracterisod by poor tillering
and thin stondec, liodes are hairy
and internodes non=hoiry, Stout
plants, growing for about

2 metres heighte Vegotative
phasa locts for about 45 dayse

A pedium duratlion type with

the vegetntive phase lasting
fTor about 40 doyse Average
helght 1.5 metres.

A glender short durstion type.
Average holght 0.9 metre. The
whole plent is covered with
short groy halra.

A qulick growing, photosensitive
vaeriety., Yields very heavily
according to the length of
vegetative phasee. Leaves are
large, ercct gnd bluish greon
in colour, Average height

3 to 4 metrez. Culm 1s woody,
covered with achy powder.

A popular cultivor in Kerzlae.
Averege halght 1.6 metroe. The
vegetotive phase lasts for about
45 « 50 doyes All the plent
partse are csverod with short
grey halra, which 15 more pro-
ninent at thoe nodes.

Slender, light green plonts.
Splkelets 1ight brown. Holrs
present on leafsheath, tut pbsomt
on culnge Thin deork brovwn lines
seen slong intornodess A reddish
brown patch of 2 mm., length scen
Just below each node,
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1

2

3

15

160

7.

1€,
19,
20,
21,
22

23

2l

Vis

Y16

17

1=/

19

24

FeRe b2

FaRe 550

AeCe 3834

FaRe 443

AeCe 3330

He S, 4733

Fo Wo ‘429

FeRe 552

FeRe 559

F.R.600

Medivm duration type. Averoge
height 1.5 netros.

Aversge helght 1.5 metres.
Leaf ghegths, nodea ond intere
nodes ore coverad with short
hairs.

Slender, light green plonts
growing to o height of one
metre. Halrs seon on leopfe
sheaths, but absent on culnmsg.

Average height 1.5 netres
Hé&neas profuse at nodes,
Loaves bripht gree.

’élender. 1ight green planta
grouwing to azbout 0.9 netre
height, Just below each node,
a reddish bLrown patch ia seen,

A short dur-ct!.c‘n slender type
growing to a holight of 1 metroe
Spikelate browvan in colour,

Halry outprowths -seen on lecf-
sheaths, Average height 1.6
netree The panicle repains
closed ns 1€ webbad togethers

Average holpht 1.6 netre,
Mediun &ration type with
vegatative phase. lasting for
43 to 4% dgyee

Avoerage halght 1.5 metre.
Leaves a5 woll as splliclets
are 1ight green in colour.

Vegetative phase lants folr
about .43 doyse Average height
1.6 nRetro.s -
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procticas. of Kerala Agricultural Universitys The fleld
wae prepared efter thorough digging snd renoval of weeds.
Slipa of uniform vigour snd length, possessing spproxi-
nately emuel number of nodes were gglected for ell the
twenty four varietlos trieds Ridgea wore tsken €0 onm
aport and the slips were planted on the ridges at a
spacing of 30 ¢me The experiment was leld ocut in randoe
mised block design with three replicaticne. Fifty slips
wore plonted in each plot in five rows of ten plants eachs
Five c¢lumps from each plot in cach replicution were selected
at rondom from the middle rows, leaving the cuter rows for
border offect, for rccording the observaotionas

B Obporvetions

Nino morphologicsl characters =nd fcur chemical
attributos relating to the fodder quality wero chosen for
oﬁsoWat!.on. These observations were nade from the five
semple hills sclected for the purposes As snd when each of
the plots attained 50 per cont flowering, the secleoted |
semple hills were harvested for recording the following
thirteen ob=zorvations, of which 1 to B wore rocorded at tho

tine of harvest end 9 to 13 from dried sempless

Te Plont helght at maturity:s The helpht was measured in
centinetres from ground level to tho tip of the head of main
tiller and recorded.
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e Nunber of tillers per hills The totsl mmber of
tillors plmduced per hill, excluding very small tlllera
having less than threo fully opened lesves was counted

end recordod,

e Girth of intemodes Host of the cuimgs were ovate
in shope, Honce the maximum and minimum diegmeters of the
culm were noted at 5 an height £ron the base, with the
help of a Vernier colipers and the glrth was computed by
the formula used by Naina Fohamed (1979) in Eghinochlon:
fnmentocong, vize, girth = 2T |22 + b® where 'a' end
'b' stonds for the maximum and minimu; dipmatersof the

culn respectively,

by Leaf area indexs It refers to the ratlo of leaf
area (one side) to ground areas (Leopold znd Kriedcmenn,
1975)s The length ond breadth of pll the leaves of the
main tiller were measured in centimetress Ares of each
of thase lésves were computed using the forzula miggested
by Gomez (1972) in Rice; Choudhar gt 'a}e (1978) in
sorghun gnd Ferrarls end Wood (1980) in Peanesotum
purpureun viz., Ae k 21 x‘w. where, A = araa,

1l = loning length, we mexioum lznina width ond k = leaf
area constant which is computed from the actuslly neasurcd
1ot aféa. In this case, the asctupgl length and breadth of

10 samplo leaves were measuyed and thelr area was found out
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using groph paper methods The leaf area constent for the
experinentpl crop was computed by substituting thesoe in
the foraulas The averecge value for the lesf arcg conastont
for a single leaf was ocbtained as 0.74 approximately. Ths
everaze leaf avea of o tiller was multipllicd by the total
nunber of tillers in the five sample hills to get tho totel
lecf aren of five hillss Leof grea index was computed by
dividing this vglue, by the lznd ar<n occupled by Sive

hills, nemely 9000 cmZ.

Se Leafistem ratios The leaves and stoms of the five
hervested hllls were weighed secparately mmd the leaffstem
ratio was calculated on a frosh welght basig.

G Days to fifty per cent flowoerings The number of days
tokten from the date of planting to the date of snergence of

enthers In 50 per cent of the plants in each plot was

- recorded,

e Lenzth of penicles The length of pcnicle from the point
whoere brenching etarts at the base, to the %ip of the uain

axis was measured Iin centimetres snd recordede

Be Yicld of green fodder:s Totel yicld of green fodder
from the five harvested scople hills was noted in grei Se
This velue was multiplied by ten to get on estimate of the
per plot yield, eince each plot contalned fifty n1lge.
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Qs Dry motter yiclds ' Thousand grems of green foddor
was collected f£rom the harvosted lot of each plot =nd
dried £irat in sun and then in oven at 60°C for 8 hra. to
get a constant weight. The por plot yield of dry metter
corresponding to the greon fodder yleld waa estimated
fron the weight of this oven-dried materiegl, corresponding
, to thousend grams of green fodder. '

10 Crude proteiﬁ contents Totel nitrogen content of

the s;amples were detomined by the modified mnicrskjeldhal
method (Jeckson, 1967) ond crude protein percentage was
worked out by multiplying the nitrogen content by the factor
6.25 (Simpson ot slep, 1565).

11e Crude fibre content: This waes ectimated by the
nethod sugpested by Cullieon (1978) ond recorded in

percentoge.

12 Oxelote contentt The totel oxalic acld content was
estinated by the snslytical procedure as cutlinad by
SGI'I. (1953)0

13« K:{CotMg) ratio: Poteasium content vas deternined

by using EEL Fleme photomebors The totcl content of (CaMg)
was egtinated by the verssnate titreotion method as describsd
by Jackson (1967)s The K1 {Ce+Mg) ratlo was worked cut

£rom these and recorded.
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. Co  Stontipticm) englvals of tho dnix
5
(1) Unit snolvgis

Bgtimates of nean, varignce and stmdard error were
voried cut by adopting the standard methodsa proposed by
Pense and Sukhatme (1961).

(11) Anslygls of vorlence

Tho mean values of the five cluips in each repli-
cation wore used for the /Analysis of vericnce, by the
method suggested by Pense and Sukthatna (18569). The

cnalyslas of varlence tablo was constructed as followas

Source dafe Me Se Expectation
Replication (r=-1) ae oo
Genotypes (t - 1) M..‘ 59 + r"(ag
geplicnt:lon X ( ¢ )

enatypes re 1) (t-14)8H 2_
(ervor) 2 & °
Total (rt -~ 1)
Where.

- r = nunber of replications
= nunber of genotypes used -
M., » Variance due to genotypes end
M, = Variance duo to error.
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The *Teet of Significance' was carried out with
roference to the 'F' table glven by Snedecor (1961).

(141) Parmoters of varinbility
as Ranget

The intervel betwecn the lowast and highest velues

of a character represents the range for that character,
be Phenotyplc and Genotyplc verlancess

Theme were estinated according to the formula given
by Lush (1949).

Environmentel varience ((2 e) = -t-‘la

Genotyplc varisnce . ( (2_ g) = M, - Mg o
r
Phenotyple variance ( 6’2 ph) = 52 g + 42 e

ce Phenotypic and genotyple coefficicents of varliability
(pacove and gicCeVe)?!

These coefficlents were computed according to .
Burton (1952).

PeCeVe o (Phenotg-gic- vg;inncg‘)é X 100

' Hean
BeCeVy o (Ganotgp 1c vard gngg)é
Hean * 100

(iv) Corrolation n l_'.l_gl-ggj;g

Analysis of coverlance was done in sinilar menner as
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thot of Anelysis of variances The Error Sum of Products
(Mean S.P. for replication x genotypes) was used as
Envirommental covariances The genotyplc and phenotyplic
covaricncesvers derived as detalled {or goenostyplc and
phenotyplic vorianceses i‘he approximate variance and covarie
ance components were used to calculate phenotyplc, genoe
typic and cnvironnental correlantion coefficients.

(Johnson et nle, 1955).

as Phenotypic corrslation coefficicntsnl

They were computed using the formulage,

Phenotypic 'r' - _'Cm!ra pDh 1+2e _ » where
(27 ) (g2
(%) (¢25p)

Phenotypic 'r! = Phenotypic correlation

coefficlent,
Cove Ph 142, w Phenotyplc covarience between
2 traits (1 and 2)
(2 ph1 o = Phanotypiec vorlence of first
traolt ond
‘,2 ph2 = Phenotyplc veriance of second
. tralt.

be Cenotypicicorrelation cocfficlentas

[ | )
Gonntyplc 'r w Cove By 020 where,
2 2
Genotypic ' = Genotypic correlotion

coefficlent
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Cove 84,2 = GCenotyplic coveriance boatwoen
2 troits (1 and 2)
f 84 = Genotyplc varigneo of first -
trait
end
‘2 8o = Genotyplc voricnce of second
trait,

ce Enviromsental correlaetion coefficientss

Environnental fr¢ -_ Cove 01 2 whére.
J(6%) {(62¢)

Environnentol '"r' = Environomental correlption

coefficient
Cav. e,‘. 2 s Ewirommentel covariance
) between 2 treits (1 and 2)
(2 e, = Envircnmentel variance of
first treit and
5’2 e, e Environnental voriance of

second trelit,

The significance of phenotyplq and cnvironaental
corrglation coefficlents were tested by referring to
tha table givon by Sasdecor {(1961)e Tho gerotyplc
correlation cocfficients wers tested by the formula
given by Prem Narain of nle, (1579).
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Ve nth cnefficlent nnalvsi

Path coefficlent gnolysis as suggected by
Wright (1921) end elaborated by Deway end la (1956)
wago utilized to partition the csuse ond effcct relatione
snlp emong the characterss Flve morphologicel charactors
showing highly elmnificant genotypic correlation with
green fodder yield ware subjected to path coefficlient
enolysis in order to separate the ccuse end effoct
relotionghip among the characters into measures of direct
ond indivect effects on ylield, Ly ascuming a linoaer
model Y m a4 X1 * 8, xz *oioene . ag xs. whore Y end
'z aro standardlsecd varisteas corresponding to yleld end
the five yileld attributes regpectively. The following
set of simultaneous cquations were formed end solved for

estimating the various direct and indirect effects.

5
r’-y m ‘E" Pis’: 1‘13! 1= 1' sEvesan 5'

whore, riy

independent character xi and dependent character Y,

denotes coefficioent of correlation betwoen

ria denstes the coefficient of correlation between ith

end ath characters, Pty denotes the direct effects of
tha ith chargcter on Y,

The above cquation cen be written in e matrix form
as shown belowt



A B c
T _
Tay T4 Tyz2 T3 Ty Tig Py
Toy Tgq Top To3 Ty Tag | | Poy
Txy Ty T3p Tgy Ty Pgg | | Pyy
oy T Tuz Y43 Yuw Yus | | Puy
Toy Yge Ts2 T3 Yoy Ty | | Foy
T — - —— . ——

whore,

t‘id - !'Jis !‘11 a 1.

A = BCg hence C = 5™1a, where, 5% 19 the
inverae of B,

The residual cffect which measures the contrie
tution of rest of the charaoters not included in the
emissl scheme waé obtained by the formulg (1 = RZ)E;
whera,

5
2 2 =
R w ’7--1 P 1y + 2 P

38
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RESULTS

The data collected on the voricus morphological
and chemical attributes wore ststistically enalysed
angd the reasults ottained arc preacnted below as under.

A. Mean perfornance of individuel traits
B, Varinbllity mealysis

C. Correlotion anelysis end

D. Path coefflcient snalysls

A« Meaon Porformence of Individupl Traoita

The mesn performence of each of the twenty four
genotypes for the thirteen charactors under astudy are
furnished in Table 2 end the velues of genoral mean ond

range in Tadle 3.

The genotypes exhibited wide and significant
dlfferencea anong thomselves for each of the character
studieds Tho mezn values for plent helght renged fron
9773 ca in Vﬂ. to 318,47 o in V,.e The woen velues of
twolvo types wern above the genergl nean velue (135,59 cm)e
Tho numbar of tille;'s ranged beotwasn 8.20 in Vg end
40493 in V13 and fourteen types oxceeded the general meen



Tablae 3, Tho Genersl =an, raxe, phanctyplce coafficicont of variation and genotypic
cocfficient of variaotion for thirtcon characters in twsnty four varictiesp
of guinea grass fodXler

Ganctyplc  thenctypic
T T nem gl Sl
(q.c.v.) (p.c.v.)
1. Plant height (onm.) 135.51 07 73=310,47 31.93 34.19
2e Eumbor of tillsrs 26.86 De20= 40,93 21.63 ‘3043
3e Girth of interncde (am.) 0.434 0+273= 0.849 .42 33.45
ds Leaf area index 3.79 1.,76=12,13 63.61 64,93
Se leafistem ratio 0.594 0+3086= 1,00 27.75 27.79
Ge Days 0 0 per cent
flcuer m!] 22.43 11.67=76.67 S8.C4 5069
7. Length cf penicle (cm.) 26.43 19+17=49.60 23.008 30.03
8. Dry weight (g2) 4,623.,3¢ 1,820.,00-17,636.67 74.58 T3a2B
Se Cruds £ibre content
(per oont) 28,91 25237=348.,10 T.52 8,73
10, Crude protein coatent
(per cent) 8.23 6.98= 9,66 0,93 11,10
1. Cxalato content (pex.' cont) 1,29 Ladéd= 1.65 7.97 13,23
12. Ks ‘CBQMQ, rgtio 0.403 06327=0,540 12,30 14.81
13. Groen 20ddzr ylold (Gﬂ:, 21,584,003 9.000.00-7!333.33 71.29 T2.18

1%
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of 26,86« The girth of internode was moximum for V12
(0,849 cm) and minimum for vw (0273 cn)e Twelve types
had mean velucs above the general mecn of 060434 cme Leof
arca index had a renge between 1.76 in V7 to 1213 in V12
and eloven typoes had meen velues above the genersl mean
(3.79)e The leaftotem ratio hed a ronge bDetween 0. 386

in V, end 1,060 in V,p+ Eleven types axceeded the r
general nean (0.594). The days token for 50 per cent
flowaring was minimum in Vo (11.67) and V,a took the
maxizun period (76.67 daya) to sttain 57 per cent flowering,
In this case, twelve types excesded the genersl meen of
22443 deyse The length of panicle ronged between 19.17 ca
in V21 end 43,60 em in Vioe Eloven types cxcceded the
ganersl mesn velue (26.43 cm)s The dry metter yield was
the least for V,, (14820400 gus ) end the paximum in V
(179636467 gmae) and elcven types excoeded the genersl

12

mann of 4,62%3.34 gnse The crude fibre content varied
between 25,37 per cont in V,H and 34410 per cent in V12
end twelve types exceeded the general mecn of 23.91 per
cents Crude protein content was meximun in Ve, (9.86 per
cent) and oinimm in V12 (698 per cent)s Meen velues of
10 typos exceeded tho genergl mean of 8,28 por cents
The oxalate content ranged botween 144 por cent in v,
ond 1.55 per cent in V1 i, ond ten types had meon veluea

aocove the genoral mesn velue (1.29 peor cent)e The
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K$ (Ces¥ig) ratio ranged betwesn 04327 cnd 0.540.

Hera, twclve types had mesn velues abova the genersl
mesn of '0.h03. Tho neaxioun quantity of groen foddar
was obtaolned from V12 (744333435 guno) ond it was the
least in V, (9,000,00 gna) and eleven varieties yiclded
abova tho genarsl nesn yleld of 21,584,037 gms.

D.. Variability Studles

The variaoility esatimates for penstypic coefficient
of variamtion (pecsVe) end genotypic cosiflcient of
variation {geceve) crong the twenty four verietics for
the thirteen characters are presented in Table 3 and
in Fige I, The maxinum velue for genctypic coefficient
of variation (geceve) was obsorved rol‘r dry weight
(744,58 per cent) followed by green fodder yield (7129),
leof aren index (63.61), days to 50 per cent £lowering
(58.64), plent height (34.93), girth of internode (31.42),
length of panicle (23.88), lenftsten ratio (27.75),
numbor of tillera (21.83), i3 (Ca+ilg) ratio (12.38),
crude protein content (8.93), oxclate content (7.97) end
crude fibre content which had the leant volue of 7.52 per
cont of genotypic coefficlent of variation.

Zhe highest phenotypic coefficient of veriation
' wap observed for dry weight (78423 per cent), followed
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by green fodder yleld (72,15), leof arca index (64093),
days to 50 peor cent flowering (58.69), plant height
(34419), cirth of interncde (33.43), mmber of tiliers
(20.43), 1length of panicle (30+03), looftstem ratio
(27479), Kt (CatMg) ratio (14.61), oxelote content (13.23)
and orude proteln contant (11410)e Tho least DeCeve was

obgoerved for crude fibro content (8473)s

The lemat differcnce between the tuwo coefficlents
(gecove nnd PeCaVe) was observed for leafisten ratio

{0.,0h per cent).

The difference was maximun for numbsr of tillers
(8.60 per cent) followed by ozalate content (5.26),
dry weight (3.70), K& (Co#fg) ratio (2.43), plant height
(2.26), crude protein content (2,17), leaf crea index
(1.32), crude fibre content (1.21), langth of panicle
(1.18), erecn foddor yield (0.86) cnd doys to 50 per cent
flovering (0.05).

Ca Corralation Studies

The annlysis of covorlance was dane for sll the
possidle scventy sight (13 cz) peirs of charactors. The
@enot'ypic. phenotypic ond cnvironmcntal cavarlence
componcnts were cormputed in g siniler camer as for the

corrosponding voriance componentss Fron these volues,
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the genotyple, phenotyplc and environmental correlotion
coefficlents were estimateds The data on corralations

are presented under the following heads.

as Correlations batween green fodder yleld snd
its conponents

b. Correlantions cnong the ylield components

as Corrclation between green fodder yicld end its
componenta,

The genotypic end phenotypic covarionces. between
green fodder yield and itn components are presented in
Toble &, psnd the corresponding correlation coefficients
in Table 5. The gegotypic correlation coefficiants were
higher than the phenotypic correlation coerfficients, for

all the characters under study.

Tha genotypic correlstion of ylold with all other
cherncters except Ki (Castg) ratio ond oxalste content
vora found to be aignificent. The correlation was the
highest with dry weight (r = 0.,9500), followed by
that with leaf erea index (r = 0.9740), plent height
(r =« 0,9373), days to 30 per cent flovering (r = 0.5282).
length of penicle (r = 0.9127), girth of intemrmnode
‘:(r = 0,8848), crude f£ibre conitent ( » = 0.8795) ond
" lesfisten ratio (r = 0.8531). Howaver, its corrclation
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Rele 4 o gosple (0 e pheouple, ) e
o1 Covariance
.

[10a Chazactszs denotyple  Phenotypic
i. Plant height (cm ) 62454559 635924.04
2» Ihuxbor of tillers w3233 408 «33974,09
3¢ OGirth of interncls (cm.) 1856.04 1870.92
de Leaf arsa index 36121447 36720,56
5. lasafinten rotic 231,38 2310,00
Ge Days to S0 per cant

£lovering 197337.58 167705.56
7. iength of panicle (cv.) 107195,16 103082437
8. Dry weicht (gm) 53054150.,20 54026014.70
9« Crude fibro content

(per cent) 20424.00 29045.30

18, Crude protain content
(par cent) -3419,49 =4419,76
11, Oxalato cocntent {per cent) 239,02 190,94
12, Ki (Ca + M) ratio 81.77 64,22
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Teble S, The phenotyplc (r.'p) and gunotyple (g,)) correlation
coefficionts and staxiaxi orror of genotypic
correlation comfficionts (S.0. ;) botween
green fodder yiold and yisld cooponento.

51
m: ~ Cherectorn ::p Zo 8sEe g
1. Plant heighe (cn.) 0.0006%2 0,9373** 04,0201
2¢s Munbor of tillors «(Jo 256707 &D,35300e 022370
3, Girth of interncde (cm ) 0.8376*% 0.0045% 00,0585
4s lepf area index 0.0507% 049740%® 00,0046
S laf¥istem ratic 0.,8413%8 0,65 an 04,0300
6« Days tO 50 por cont
Llcoring De0R55%7 (),020282 0,0113
7. Length of panicle
() 04,0748%e 0,01272* 00,0159
Be Iy welght (ga.) 097467 0,9500%*  0,00008
G Crude filxwe content
(pﬂr.' C'ﬂt, 0'7392'* O-B?GS“ 0.0584
- 10. Crwde protain content
{par cont) ‘w(aGl732%D,7704%* (,09G8
11, Cxalate content
(per cont) 00717 01510 0,324
12, Kz {Ca ¢ }Mg) ratio 0.0693 0.1066 0e236%

* Significant at 5 per cent lovel,
*n gigniflcant at 1 por cens lewel,
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wlith nunber of tillers (r = =0,3585) end crude protein
content ( rw «0.,7764) werc found to be significant end

nogatives

The phenotypic corrslotion cocfficients of these
charactors with yicld eled were found to hove the acmo
order of magnitude as that of genotypie correlation
coefficlentes Its . veoluo was the highest with dry weight
{ v o 0.9745) followed by leaf area indzx (r = 0.9587),
doys to 50 per cent flowaering { r = 0«9155), plent helght
(r o 0.8906), length of panicle (r = 0.8743), leafisten
ratio (r - 0.8413), girth of internode (0.8276) end crude
fibre content { r » 0.7392)s Tho phemotypic correlotion
of greon fodder yield was not sglgnificent for oxzlate
content { r w 0.0717) and K3 (Ca¥ig) ratio (r = 0.0693).
It wan signiﬁcantiy negntive with crude protein conteqt
(r e-0.6173) ond mumber of tillers (r = «0.2670) per clump.

be Corrclations emong the yiecld component charactersg.

The genotypic snd phenotyplec covarionce vslues enong
tho yleld components were computed and are presented in

Toble 6 end the corresponding correlstion coefficients
in Taoble s

(1) Plant helght
Tho plant height showed significont poaltixfe
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genotyplic assgociation with days to 50 per cent flowering
(r = 0.9900), dry waight (r = 0.9567), girth of intornode
(r = 0,9255), lcngth of panicle (r = 0.9255), leaf area
tndex ( r = 0,9232), crude fibre content ( r = 0.8746),
laafs stem ratio (ry 0.8007) end oxalate content

(r e 0,2842), It had no genotyplc associction with

Ki: (Conig) ratlo (r= 0.1419). The genatyplc asscclation
of plent haiéht with cruda protein content (r = -0.761?)
and number of tillers {(r = =0,574) were negntive and |
significant. The phenotypic correlationg of this -
character alco was significant end positive with doys to
50 por cent flowering (r = 0.9424), dry .wsight (r « 0.8887),
lenf area index { r = 0.8595). girth of internade

(r = 0.8421), lcngth of penicle ( ™= 0.8271), loaf:stom
ratio (r = 0,7451) and crude fibro content (r = 0;6782);
Signifticant and negntive phenotypic acsoclation was
obscrved with crude protein content (r = =0,5941) end
nuaber of tillers (r = «0.3556) per clumpe No phenotyplic
assoclation with oxalite content and Ks (CasMg) ratio was-
observed for this particular charazcter, :

(1) Number of tillers.

Number of tillers per clump showed cignificent
negative genotypic associaticn with almost all the

charactors under study except crude protein content,
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whore the essocletion was significently positive

(r o 0.6303), It exhivited significent negrtive gence
tvpic correlation with girth of intornodo (r a =0.7911),
crude fibre content (r = =0.6697), oxslate content

(r o «0.6042), length of panicle {r w =D.5682), plent
helght (r w «0,5574), days to 50 per ceat flowering

(r = «0,5251), lenfistcm ratio (r w «0s3303) dry wolght
(r g «0.3227) end loof area index (r = =0.2689). There
wno No genotypic ascoclation betwegn this trolt end
Ka'(Ca+ﬁg) ratio. Thﬁ phenotypio corrclations also
shoved trends similar to that of the penotypic corre=
lationoe Stgnificently negative phenotypic correlation
was obgerved between this chaoracter end glrith of inter-
node (r = «D.4786), crude fibre content (r = =0.4618),
lcngth of penicle (r w «0,3874), deys to 50 per cent
flowering (r a ~0.35740), plont helght (r o =04 3556),
loafigtem ratio (r a «0.2764) and oxelate content

(r o «0,2721)s A nonesignificant negative phenotyple
correlation was obgserved wvith leaf crea index

(r = =0,1694) and Kt (Ca+ig) ratlo (r o -0.0602).‘ And
olso the phenotyplc correlation with erude protein:

content was gianiflcant ond positive,
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(121) ~Girth of intemode.

Gi'rth of internode recorded o positive genotypic
correlotion with crude fibre content{ r = 0,9865), plent
height (r » 0:9555), length of panicle (r = 0.9237), doys
to S0 per cent floworing (r = 0.9140), dxy weight
(r = 0.8627), lexf aren index (r = D,8352), lesfisten
rotio (r » 0.8122) end oxalate content (r = 043812).

It had no genotypic associntion with K3 (CasMg) ratio

(r » 0,0464), Highly significent negative genotypic
correlation was observed for this character with crude
protein content (r = «0,8959) end number of tillers

(r « «0.7911)¢ The genoral trcnd of phenotypic correlate
iona clso was cimilare In this case, days to 50 per cent
flowaring had the highest velue (r @ 0,8538) followed by
length of panicle (r = 0.8565), plant height (r = 0.8421),
crude fibro content (r » 0.7928), dry weight (r s 0.7908),
lenf area index (r w 0.7826) and leafsistem rotio

(r = 0.7665)s The correlation of this character with
oxalate content (r e 0.2024) end Ki (@as¥g) ratio

(r = 0,0425) were not significents In this case also

its correlation with crude protein content (r m =0,6753)
and number of tillers (r = «0.4785) werc negatively
slgnificant.
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{1iv) Lesf ares index.

At gemotypic level, this character exhibited signie
ficant positive correlations with dry woight (r = 0.9838),
plent heignt (r = 0.9232), days to 50 per cent flowering
(r= 0¢9172), length of panicle (r e 0.8652), leafisten
ratio (ywd.B602, girt!'l of internode (r w 0.8352) and
crudo fibre content (r = 0.68198). Negatively significant
genotyple auocia.ti.on wag soen for this character with
crude protein content (r'w =0,7542) and mmblar of tillers
(r = «0,2685), With other c;haracters. the genotyplc
correlation was not significant. The phenntypic
correlation coeffiocient of J:eaf arsa 1ndgx vas the higheat
with dry welght (r = 0.9437) followed by days to 50 per cent
flowering (r = 0.8977), plent hoight (r = 0.8591), lesft
sten ratio (r » 0,8404), length of penfcle (r = 0.8%01),
glrth of intemode (re 0.7&:26) and crude £ibre content
(r = 0,6826). The phenotypic correlantion we‘s significantly
negative with crude pmteiﬁ content (r = ~0,%307)s Lenf
aref index had no assoclation with oxaslate contont and

Ke (CneMg) rotio ot phenotypic as woll as génotypic levela

(v) Lecfistem ratio.

Loafisten ratio showed significently positive gence
typic correlations with length of ponicle (r e 0.8679),
crude fibre content (r = 0.8670), leaf orca index
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(r = 0,8602), dry weight {r e 0.,8286), girth of inter-
nede (r = 0.8122), days to 50 per cent flowering

(r = 0,8034), plent height (¢ o 0.8007) end oxalate
content (r = 0.4343)s The genotyplc correlotions were
olgnificontly negotive with crude protein content

(r = «0,8420) ond mmber of tillers {r e «0,3303). The
phenotypic correlaticns elso were significant end posltive
for this cheracter with other ylold ccapsnsnis such aa
leaf aree Index (r = 0,8404), leongth of pesnicle

(r o 0.83%3), days to 50 per cent Zlowering (r = 0.8020),
dry welght (r » 0,7902), zirth of intermode (r = 0.766%),
‘cmde Sibre content (r = 0.7485), plent helght (r » 0,7461)
end oxalate content (r = 0.2614). Négati?el phoenotyplc
correlation wvame obaoweci for crude proteln content

(r = =046772) end number of tillers (r = ~0s2764). The
cimrc;cter had no gosoclction with K3 (CoeMg) ratio, both
ot pheonotypic and genotypic leveles

(vi) Days to 50 por cent flowering.

Days to 50 per cent floworing showed high positive
genotyple correlation with plent height (r = 0.5500), dey
wolght (r = 0.9567), loaf arca index (r = 0,9172), girth
of intermode (r = 0,9140), length of penicle (r = 0.8572),
cerude fibre contmnt (r = 0.8532) and leofsstem ratio
(r = 0,8304). Its genotyplc association with crude protein
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centent (o -0:.7336) and number of tillers (r = =0,5251)

vwere olpnificently nogative, The phonstypic corrclotion of
thia charactor with other yicld cormponents nloo ghovicd o
pintlar trend, Sho highest pocitive phanotyple correolation
cosgficiont was with plant hoight (0.9424), followed by dry
weicht (049113}, 1lca2 avea index (0.0977), cirth of internode
(0.8520), length of pontcle (0.8321), leafisiom ratlo (0.6020)
end crude £ibro content (0.7350)s Ao in tho cesc of penotyple
corpalaticng, tho phonotyple correlal icm with crude protain
contznt (D = =0,5800) and nuzbher of “c!...lf;-rs (r w «03740)
elso sere negotively signifissnd, Thore waso no gsgoclation
for thin chersetor with oxolate conion and K3 (Caslg) matlo

at povatypic ag well as phenctypic levels,

(vii) Length of pen.lcio.

" The ponotyplc cortolations of this chorecior wao
alenificont and poesitdve vith other characteors 14ke clirth
of intarnode (r = 0,9237), plont holght (r = 045253),
cruds filwo coutent (p = 0,8065), Ary wolght (r w 0,0952),
loaf erce inden (r = 0,8052) ond oselato content
(r o 0,2940). Ho renctypic nosoelaticn wan obaocrved with
Kt (Casllg) ratio (r w 0,2040)e Tho genotyplc ansoclaticon
was sipnificont and negotive with erudo protein contend
(@ » »0,8059) ond rucber of tillers (r = =D,5882), Tho
phenotypic correlotions. alap wore aégniﬁcantly-ponitz.ve
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with pirth of inlcrnode (2 o 0.8368), days t0 50 por cent
flouering (r » 0,8521), leafsaten rotio (v « 0.6559), vy
wolrnt (r » 08315}, lonf arsa index (& o 0.0301), plant
hedght (r = 0.,6271) end orade £ibro cantent (P o 0,7506).
Thers was no phmotypic ansocioticn fop the charyacter
wvith Kt (Cadiz) ratio {r = 0.1539), ond oxalote content
(r = 0,1059), Tho corrclation ccefficientn of this
choracteor with orudo proteln contant end mwsbor of €11lors
wero negative and oignificent, tholr vilucs being o G455
angd «=0,3574 raspostiveiye

(viil) Dry welchts

Bry woight cahibited hich poulibtive penotypic

" ascoclatlen with leaf avca indes (o 0,0099), mions

hoight (r « 0.9567), lcngth of ponicle (r o 0.8952),

pidvith of Antorncde (r = 0,6627), crude fibre contmb

(r o 0.,8452) and lcafisten ratio (r = 0.8205), I hod

no coooclation with osalate combent (= @ 0,09G6) cnd

Ke {Casg) ratlo (r = «0,1092), It had oigndflcontly
negative corrclations with cruda protoin content (r m «0,7291)
and meber of tillors (r w «0,3227)e Thic characler

had simificantly positive phenstypic corrolation with
leof arca index ( = 0,8437), dayo to 50 per cont floworing
(r = 0.9113), plant heisht (& o 0.£597), length of panicle
(r = 0,8314), cirth of dntornodo (r o 0,7008), icufsshen
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ratio (r = 0,7902) and crude fibre content (r e 0.6799).
The phenstyplc assoclation was negotively qi@irlcant
with crude protein content {r « «0,5692) and number of

. tillers (r e -0,2355) end not significent with Ki(Cas¥g)
rotio (r = .0.0645) end oxalete content (r = 0.0401).

{4x) Crude fibre cocntent.

The nexinum correlation for thla chnracter at
genotypic leval was observed with girth of internode
(r = 0.986%) followed by length of penicle (0.8965),
plant height (1 w 0.8746), lcafistes Fatlo (r = 0.8670),
doys to 50 per cont flowering ( re 048532), dry weight
(r = 0.,8458), leaf prea index (r = 0.8198) and ozplate
content {(r = 0,3987)e With crude protein content snd
nunber of tillers, the genotyplc corrclaotion cocfficlents
vere negative (r = «0,8320) and (r w «0,60697). The ‘
phenotypic correlation coefficient of this character was
highest with girth of intemode. (r » 0,7923), followed .i:ay
lméth of panicle (r = 0,7506), leaftoten ratlo (r = 0.748%),
days to 50 per cent flowering (r w 0.7350), lenf area index
(r= 0.6‘536_). dry weight {r = 0,6799), pient hélght
(r = 0,6782) end oxelate content (r = 0.2564). The
correlation with K3 (Casfg) ratio was not significent toth
at phenotypic and genotypic lavels,
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(x) Crude protein content.

Crude proteln content showed signilficant negative
correlations with nmost of the chorscters under study,
oxcept with nunber of tilleors where the correlations were
positive both at genotyplc and phenotypic levels
{r = 0,6303) anci r » 0,4593 recpoctively)s At genotyplc
level, the maxioum negative corralation was observed with
girth of internode (r e ~0.895), <followzd by loafistem
ratio (r= -0.84205. crude fibre content (r = =0,8320),
plent helpht (r « =0:7611), leaf area index (r =-0.7542),
doyas to 50 per cen£ £1owe£1ng (r @« =0,7336), dry weight
(r o =0s7291) and oxolate content (r & «0.5760). At
phenotyolc levols alco negative coyrelations were observed
. with leafssten ratio (r e =0.6772), girth of internode
(r= <0,6753), langth of panicle (r w »0,6458), days to
50 per cent flowering (rw -0;5890), plahit height
(r = «0,3841), dry weight (r = -0.5692) end oxalate
ccntmi: (r = <0,2594), Thers was no assoclation botween
ﬁhia character and K3 (CasMgz) fatlo both at phenotypic
and éenotypic lavelae. l |

(x1) Oxalate content.

In general, this character showed only weak
correlations. Slgnificent positive genotypic correlations
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were observed with lecfistem ratio (r e 0.4343),

',cr"ude_' £ibre content (r = 0,3987), zirth of intoemode
(r- -0.3812). 1ength of panicle (r = 0,2940) and plent
height (r o= 0,23842)e Also, significant nogative
correlations were found with number of tillers

| (r = «0.6042) and crude protein content (r = =0,5760) at
genotyple lovelss The phenotypic correlations were pogle
tively significent with leafistenm ratio (r = 0,2614)
crude fibre content (r = 0.2564) and negatively signie-
ficent with number of tillers (r = «0.2721)¢ In the
rempining cases, the correlations were not significent

ot phenotypic as well as genotyplic lovelss

(x41) Ki (Caslg) ratio.

This cheracter dld not show significsnt mssoctetions
with any of the charscters under study at phenstyple and
genotypic levels,

|-

D. Path Coefficient Analyscis

The five morphologicsl characters, which showed
highly aignificant genotypic correlation with green fodder
yleld viz., days to 50 per cent flowering, plent helgzht,
nunber of tillers, girth of intormode and length of panicle
wera considered for path coefficient anelysis in order to
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pactition the total asscclatiocn of tho charcctors

vith groen foddor yield, Ainto dircet and indivcct offects,
Path coofficients wore worked cut and the rosults obiained
are prosentod in Tadlo 8 and Fige IX.

(a) Direct offocts.

The paximun contrinution o grom foddoer vicld wae
through plont holicht, sinco 1t rosordnd mawimmm positive
Alract effact (3.7020), followed Ly pirth of intornada
(2,5052) end mmbor of t12lers (1,53%5)e Days $o 50 por
cont; flowepling and léng\‘::: of panloio chowed nozative direct
effccts, thelr valuwos being =F5605 and =140068 maq;aotivaly;

() Indirect effocto.

{4) Flons heights

Plant hoipht showed 'positwa indirect 0200t omly
vias girth of intormoda (2,3937)e ALl othar indiract
efiects wore nogatives Hanimuom negative indireot offest
vas through days to 50 por cent flowering (=3,5605),
folloved by length of paniele («0.09317) ond muzher of
t1llers (=0.7566).

(11) Humder of Hillora.

It hed pocitive indircet affonts on §iem through
dayo 0 S0 por cont flewering (1.,0006) and length of



Table 8.

Peth cpafficicent valucs « MMruct ond indiroct gonoctypic affects on groen fodder

vield ¢through variocus yiald cooponents.

Indirect effccts vio

Dirct
31. Chorectors effoct Dlemt Mombor Girth  Days to  length  Sotal
* height cf of intex~ 50 per o correla=
{cm») tillers oo cent - e tion
(c:n) SIMZ:'!ng mfr)
1. Plent hoight (cm) 23,7924 .o =0 TS66 243937  =3e560% © «0,9317 049373
2. Mumber of tillera  1.3335 =2,1518 es  —1.9013 1.8656 0.5721 =D43585
3. Oirth of i.?te)!:mdl 2.5052  3,6235 <1.0549 .e =3.2543  «0.9350 0.05466
cm
ds I}a?a
cent £1ower§g -3.5605 2.792¢ ~0,7002 2,2897 .e =0.8932 0,9232
B. Length.of panicle «1.0068 35065  =0.T577 243266 _ =3.1589 as 0.9127
(cm)
Realdunl effect =  =De2625.

¢9
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pentcle (0.5727) and neguti.ve' indirect effects through
plent height («2,1918) and girth of interrmode (=1.9919).

(1i1) Girth of internode.

- CGirth of internodo showed pocitive indirect offect
on yleld only through plent hoight (3,6236)s It had
naxicum negative indirect effect through days to 50 per
cent flowering (-3.2343) followed by nunbor of tillers
(=1.0549) snd length of penicle (=0+9350).

{iv) Days to 50 por cent flowering.

Thip choracter exhibited maximum positive indirect
cffacts through plent height (3.7524), followed by glrth
of internode (2.2897)s It nleo hed megative indirect
effects through length of penicle (=0.8932) and nuaber of
tillers (~0.7002).

(v) Length of penicles

The positive indircct effect 62 langth of penicle
on yleld was maximum through plant height (3.5095),
followed by girth of intemode {2.3266)s It ple=o had
negative indirect effects via.dsys %o 50 per cent flowering
(«2.1589) end number of tillers (=047577)e
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DISCUSSION

In ony crop, prior to a production broclding
progrocmo, boodc resoorel hao o bo corrled oul €0
obtanin informatioms on tho treeding bohaviocuy, atbont
0f genotlo vordability cxicting in the gvaliobie
geraploem, geaotlio ascoclctions bolwoon vordous charae
otern, heordtobllity of charachors, the typo of gono
actiono operating in thoe omrosolon of théee @mmctara
otce Enowlcodpo on ¢hege paremetors holp the kxrecdopr
for diroct coleotion and in choooing the appropriote
parent materdal for the meost cultoble brooding
petnedolognys The present Anvaotigaticr olos at
obtaining sone of thece basic gemctic iInfermotions in
guinea grasg, widch is one of the post populnr foddor
prasces in Ropalne The rooulte obtatncd fros the precent
ctudy are dizccunsed bolous

Ay Vorichility Studios

Guinon grase 10 a naturolly coross poliinatod crop
and hence oxhibits vast coount of varlobilisy. In tho
_ prasent obudy elnoy the analysls of varicnco rovealad
that there wne significent differonce amsns tho twonty
four verdctles of gulnoa rraes tosted, for oll the
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thirtem cheractero otudicds Of Zho twenliy four warictics
uoed for 4ho otudy, ono voriely vis,, PellB.Re 593 had
mecn voduos far above the conoral neoan vaiucp, for il
the mﬂmhological chorecteors conoldered for tha studys
Vardety dopondent variantions ¢m ncon volues woro notliesd
in almont oll tho charactors canlyceds PL3od of ol
(1974) have roporded oindlor findingo in gulned [raco,

The exiat:ﬁce of gch variotal diveraity offera nuch coope
for fortmiating fuduro Lrecding ProSrommon,

Voﬁability i tho toonis of ony cron dmprovonent
progronTes  Gide genotic vordobility in tho bace porulo-
ticn provides the wayn for crop improvencnt thwvough
gyctanatic btreoding procodurcesy It 40 a pro-requisite dn
the inprovesant of cny cult&véble orop, to prccicoly ancoss
tho naturo of voriatdlity sccurpdng in o tose poruiation
andl thoe fectors influoncing 4Cs Tho oboorved voricbility
ooy bo duo to genotic or cnvirementol fﬁctora. or duo to
o fntopaction botuoon tho twoe Poaridlticalng of tho total
variatiiity into haritnblo and nonshoritatdo portions holps
the broxief % nasegn the penotle valuo of the yvaricug
genotypes: andalcoe the oxtont of achiovencents pascitio
in thot porticular Crop.

To moke a mopd valld coéoooricen, on accurato cotie
cate of yhmotmic end censtypic voriabliliticon wore
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ceputed 4n torms of tho covroaspording coefficlents of
varintion vizey phonotypic coafficlont of variation
(DeCave) aRd gomoltyplc coofficlont of variution (geCeve)
wrlch apre £roe fron tho unito of meacuvresentsy vhoreas
vhoeotyple .mxl‘gmowpzc vapdonea ostimates oo Aenolie
| ated vith unite of ma%mmmmtﬂ. In the pregont otudy,
hich peCeve valuas wora obsexved for charactors 1iko
Ary wolcht, grocn foddor yield, loaf aven index amd doys
t0 S0 por cont flowordnpg indicating thal theoce charcetors
are potentinlly voriotlics iigh gecevevaluco for fodder
yicld were reportod by Sothi and Sinch (1973) in barley
foddor and ty Dhanohkodl (1CC0) in fodder ragle Alco, |
fera @ 0o (1978) end Cupta and Athunl (19G6) obtained
sioilar obocrvoricns in Sodder sorghum and pearl nillet
rospectivelys High peCeve voiuon for dry cattor ylcid wop
voported n fodder oats by Thyast gt o)e (1977)s In the
case of doys to 50 per cont flweripg Cupta end Athivol ‘
(1965) have roported high ge0sve Volucs &n formpge peard
pillct, Dut tho came 1o reportod €0 be lov in bardcy
fodder (Sothl ond Binghs 1978)s Tho high ZeCeve voluco
fopr thoso cheraotors 4n tho prooont otudy sugpost that
they can bo pivon prioity in colecticn progrecnes, ia the
caco 9.? pinea grmoge Tho othor choarnctoro that ohowed
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modoratoly hich raCeVe woro plont hoipht, pirth of
intornoda, longth of ponicle and leafgsaton rotio.

Sindlor tronds for plont holpht wio cldoo mrﬁcﬂ by

Bodr ond Oupta (9977) 4o fodfor ontce Tals charnotor
alec noeds €0 bo glvoen importonca 4n coloction programmos.

& poruoni of the differonce botwoon phanobypic
and genotypic coofficionts of voriotiom for difforent
troite Imdicated that 1€ was the least for lenfisten
ratio, daya to 50 per cent flowering and groeon fodder
vieldy %Thils cleorly cuggests that theoe charnctora are
. dleagt Anfluamiced by enviromnent axdl gsomebic fastors ploy
o comdnont role in dotormining the oxprosolon of thooe
traito. Potndil (1068) obtained cimiler rocults for
dayo to0 flowerinp in rogls The large difforenco betveoen
thoso two coodficionto of -verdability {peceve ond gecu¥s)
obpomvod in tho casca of mmber of tillers por olurm
indicated thaot oxtormnl footors ploy on inporiant role in
deterzining 1tc arprocclon,

- Be - Corroslation é.m‘l.ya&s

Yield is o complon quantitotive cheracter omd
neny othor cotrio tx:aita which oro intor-rolated influenco
1. A solection epplied cn one troit maoy show @ Corpge
lated recponco on other charastors olco, since thacé
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coaponent cﬁaractorn ohow intorcorraloticnge Thorofors
oatimation of phonotypic, sonotypic ond envivonmentad
corrolations botwsen yiloldd end ylold components and alao
omong tho yiold coopoments thenpelven forn a proe=requicits
for making offective colection, ogpecielly vhen tuo or more
charcters are efoultoneously considered in tho sclection
.pragramm@.

In genoyal, tho cenotyplc efrrelation for the
differcnt characta;e were hisher thom the phceaotypic
corrolationsg, Such a trend hag been obéervcd in forage
corgmes (Vichruswarup and Choupale, 1062)3 in proscomilict
and Cenchmmg eillordn (Gopolon, 1976) and in rogl
(Dhonckodl, 1980je Thio sugneots thot exyressicn of tho
characters are gtrongly intemrelotod and penoticslly
controllcd.

In the progent investipoticon, foddeor yicld wos
found to be sipmificontly corrcloted with €1l tho chavae
ctors exaept omolate contont oo Ry (Coig) ratlo, It
Indicated that majority of the yleld canponemts chonon
for the ntudy coy probobly Lo dirvectly asoonintod wlth

fodder yicld,

Plait hodsht hed hich positive corrolation with
green Lodler ylcolde Simmificont positive ecorrolaticn of
plant heisht with green foader yledd hod bacn reported
in geverol othor crops lilie Conchrig cilinvin
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(Dohra ob Dles 105698 Yedov gt nles 19749 Romacwany, 1074
ond Gopolem, 1976)y Itelian ryo grass (Fujimoth ond
Susuld, "IWG), foddor bajra (Gupto ond Athwol, 15063

Gupto and Danda, 19791 and Gupto cnd Sindhm, 1973), borloy
foddor (Sothd ond Sinph, 1978), fodder oato (oo g8 gle,
39765 Qwralo and Mighra, 1978 and 3ingh ot g%e, 1090)

ond in Sohinnchisn fowmontoeong (Hodno Mohemmed, 1979)e
Todler vorlatics along with thedr added follege ponitively
elds for hipher photosynthotic officiency vhich may aecount
for irvcraasod fedder yloids,

In the procont ptudy, the mmbor of tildors per cluwmp
wvas found o U0 mogotivoly corrolated with grocn feodder yiold,
Thio 4o An confiroity with the £irdings of Dhonnkoal (1969)
in ropde Dub, meny of the provious woritors roportod o otrong
sositive corzolation botwoeon those two troltn in othor coronl
fodders libke fodder bodra (Gupta ond Athwal, 965§ Cuptn crd
Uordny 1079) Saxcna gf fdes 1976 o Thyapd of gles 1920)
axd fodder oats (Hoir and Gupto, 1976 Dhucolo ond Hichra,
15')‘?8 crd 8ingh gb 2les 1200)5 ol 0loo 4An grocsc Soddoro
1ito Copcheus edldorta (Bohira gt ales 1089 Yodov gt al.,
1970 Romooveny, 1976 ond Gopolowm, 1976) and Itolion rvyea
graco (Fulinoth asd Ououlkd, 1976)e It s noteovorthy to
oention at thio juncture that nost of ¢the typen chonen fop
the precent inveotigotion did not ohilbit o synchronous
50 por cent Loworings Unhilo o Zow t4ilors wore 4n blooo,

y
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fov othors wore otill dn vegotative phace, lcoddng to
& notercoiication of the fill comiribution by tho $llors
to tho foddor yicld.

Girth of intornode oxhitbitod high pocldtiva agsOw
ciozion vith green foddor yiold, In forage corghanm,
Vosudeva Rao and Aniuvalia (1977) obocervad ofodlor
corrolaticnn. Positivo asgoolotion bobtucen culn diaeneter
and fodder yicld hnd boem roported im forage eorgimm
(Vaithialingen, 1070) end 4n Ighinochlen frminontnceso
(Haina HMohoroed, 1979).

Leaf orce iIndex oleoo chowed strong poolitive oorrge
lation with yiclde Dositive corrclotion boivecn leaf orca
and foddor yicld hod boen observed dn cato (Hodr ond
Cupta, 1976) and bajra (Thyopd ok Lley 1900)s Tho otrong
ond poritivo corrolntion botvem grecn foddor ploid and
1622 arca Andox ooy bo oxpinined on tho bosis of ¢ho
rourceenint' yolatdonnhipos Tho 16af arca providan tho
photosynthesining curface vhich corves oo the Ysourcet! for
coclinilates, Thio asgimileten pot . accumulotod in thg
vogatativo plont porto mmd olso contritute to the production
of pore 'muzﬁo' vizy, lcof orens 48 loaf oren ineyeacas,
the blomoss atcuradaelion 2lco ot incronced in a lineor
order vhich nay lexd for hirhop pmducﬁ&cn.

Dayo %0 90 por ocont floworing ahiowed high pocitive
corrolation with green foddor yiolde Thio finding io inm
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1ine with the reports of Vishnu Swarup aud Chaurclo (1562),
Paroda gt ole (1975), Vaoudove Boo cnd Mvluwoiia (1577)
and Rooo ot ol {1979) in foroge sorghuwn, Dhanahodd

(1550) olco has roported cimilor 2inding in foddor ragle.
Vordictlaen that tase moro dayo $o attain 50 per eent flowor-
ing oiago possess o loager vegstative phase tharebty helping
0 agcusinte poro asoinilaten, ulich £inally contr.ﬂ.&zted
to increased fodder yieldss The laagth of panlcle was
ancthor chafscter found 40 have asippificant posléive
asnocdation vith fodder yields OSuch an assoolotion had
becn roported 4n Gopehrug eillaris by Yedav gt ol. (1974).

Dry potter yleld hod thoe higheot pocitive ancocie
ation vith groon foddor yields Simlloy cipnificont qsooe
clationo in blomass eccumuiation woro roported bty
Sotcooyour-Rics gt gle (1971) 48 Dialioria, loina Hohooned
(1579) in Sohinochlon frumentaceng, Fujimoth end Susulsd
(1976) in Itolien ryo grass and by Velthinlingen (1979) 4n
forage corglunms Thile corrclation poy cuggest thot
susculence and water content ore sinildar in tho dléforent
verdotics tricd. '

\

Aothor charastor that ohowed negative corpclation
vith yicid ms the erude protein porcontagee Fhilo ﬁpﬂingg
i3 in confirmity with tho oboervaticns by Roon g ols (1579)
in forogo oorgiuty ond by Broy end Hockor (1951) 4n
Setorda pohncelatne Convortion ef photosynthotic assinilaten




72

50 erude protein is an caorgy Conmuing protopoe Henqe
part of the ascinilotes syatheclsed ooy be utiliced for
proteln syntheeslin, vhich leads 40 o reduction In totnl
vicld of foldere -

Data on intgrrolotionshiss among the yicld compoe
nonts glve a more roliodble information, wather thon a
nowledne of azcsocliotion botwesn yicld and 1ts cooponiento,.

. In the preasont study, tho intererelotionships
grong dry weicht, plant hedght, pirth of intemmodo,
lonpth of panicle, laafipten ratio and lead area Indox
were high and popliive ot gonetyple lwveles Thic cuggesto
the ponaibility of aimultaneauq improvencnt of thece
charccters fyon e selection programue involving cny ono
ol ﬁhesa_ 't:lraits.

Pooltive corprclation wasn obacrved botwern &ry
potter yiold and plont height,. Similear rosulis hod teen
raported by Yodav Q;é'&'ii. (1974) in Gonchrug gidirrin,
Dry mattor yicld olgo had Hth corroloiion with doys to
50 por cont flowering, which 48 in conirmmity with tho
findings of Vivero (1579) in Italion ryo grossc. This may
bo dun to the foct that vorietios havirng longer vogototiveo
phnco okhioined moro time for imcreased dry mattor
cecurtiiation,
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Flept hoicht had nogotive correlation wiih numbor
of tillerse Sinilar £indings hed becn roportcd in rogl
by Goud end Loiiahmd (1977) an? in forage corghun by Jhoray
cnd Foroda (1976)e Dut in Conchrug glliavig worko by
Renasweny (1974) roveoled that thore wac no ascociotion
botwesn plant height end mumber of t111erss

Sinco plant helpht, dry natior ylcold, és.x'th of
inteinode, length of pandclo, loof arca dndex, dayo to
50 por cant flowering cnd leofisten rotio chowod kigh
mognitudo of correlotion ulth yield ond interwpoloticns |
aoong thonselvany selection cen parhnps bo bagsed on
theco cizai-cc;bers for loproving fodder yicld ig gulnea
Eranse ‘

Ce Path Cocfficicnd And}.ys&s

Path onalysio suggested by Dowoy and Lu (1559)
provides agethod for separoting tho correlotiomn cooffie
clonts into direct end indirect offcctn ond it mengurcs
- thio rolative ivportonce of the cooponondt chearaoctern in
» Influencing the yiclde Mony worliers utilized thio nothod
- 4o neosure he degree of influnce of the component charge

tors an fodder yleld of covorcl foddor oropoe Those
contributivig charectors exhibit ddfferent degroos of
associotiono onong thonoelvass A chonge in ong charcetor
altors Ats relationahipy with othor amsoclated charactoers
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end £inally will reflect on yield, %Yo detormine tho
rolative condribution of differend chqmctera towardso
fodder yield and to measure tho comordingted relotione
ehip exdsting coong theos fraits, the fodder yicld and
fivo of i1ts oomponent choractors in gulnon pgrass wers
subjectod to path analysip, OCul of theno five componint
cherecters, throe choractors (plant height, givth of
frernode end mumber of tillers) exhibited posiftive direct
effoct on fodder yleld. The other two tralts (deys to
50 per cont Flovering and lcngth of panicle) shoucd
negative dircct offocta. -

5

Ponitive direct affcet of plent hoight on fodder
yield was in confirmity with the findings of oevernl
earlier voports by Dohra gt ol. (1969) ond Rocapwamy (1974)
in Cepchrun oildioris, Mophude (1972) anmd Patel ot al. (1973)
in forege sorghun ond Dhumolo and Mighra (1978) in fodder
oata, Dub Porode ob nole (1975) cboerved negetive dirach
effcets of plant helght on green Zodder vield of 'mrgimm.

In the preocent study, thoe mambor of tillorsn ainsd
chowed positive direct offect on fodder ylold, Oicilar
raports are availakilo in fodder ragi as revealed W the
studlos of Dhanalkodi (1500),

Another choractor thot hod divact pooitive effect
vao girth of internode, Remasvany (1574) in Cenchrum
edlioris ond Nophule (1972) and Porcda gf gle (1975) in
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forage corghum alco had roported similiar rosulise
Patol of al, (1973) roported a pozitive direet offect
of diamator of tho culm on foddor yiold in fodder
serglmé. ‘

The maximun contribution €0 yileld &0 throush plant
holght, foliowed by girth of internode and mmber of
t1liorse The corrolation of plont hoipht with foddor
vicld 48 high ond positive.s Thio is duo 0 the tofal
aﬁacﬁ of its Adlrect conbribution end lts indivroct
eifect through glrth of internode. The significont
correlatlion botuscen pirth of interncde and yleld noy bo
due to the dircct effect of that charocter en yiold,
along with Ltae indirect offact through plant holght.

_ The cerroletion of nunber of €11lors on groen
fodder yicld Lo negative, thovsh ito direct effect o
pocitivas IThic nogative corrclation may bo due to the
negative indirect offects ﬂz;wgh plont hoight and girth
of intcrnode, Plont helsht end number of tillorg ore
negotivedy ansoclntod, vhich indicates that taller |
varictics ara having loss mumboy of tillorn,

Dayo to 50 per cont fQoworing eclss hod ¢ strong
pondtiva ccrmlr;tlcn with fedder yicld. ~However, its
direct effcct on yicld vas nogadive, This nmoy be dtlm to
Ats hiph nopgative indivrect effcct throush nmunbor of tillerso
end length of paniclee But tho direoct offect of longth



76

of panicle wns olso nogative, Therofore, the Anflummcs
of mmber of $4llers can be tolien to be roro rclichle
than that of longth of panicle,

Fxon the above findinges, we can conclude thérb
plent helght ig theo factor that affects fodder yield
more than any of tho othor factorse It is oleo cvident
' that seleetion for the inmprovamcent of fodder yiald con
bo efficient 42 Lt ip baned on plont holght and pirth
61 intoermodo, since theso charcetors satiafy both the
roguirassentc of corsclntion enalycle ond poth analyosls.
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SUHMMNARY

An Anvestipation Eas vnderzaiion at the Deportomont
o2 Agrloulturcl Botony, Collego of Agriculture, Velioyani,
to study tho extont of, var!.abiliw, gemaetic associaticns
betwaon voricus ylold contrdbtuting factors and tho sonuer
in vhich thooo Zactors contrikuto o the £innl greon fodder
yicld, among twenty four solosted vardcties of guinen Grass.
Obsorvations wore mede on nino norpholosical characters
viZe, 1» plont holcht, 2, numbor of tillors, 3. cirth of
intornodo, & 2caf crea Indox, Se lanfsston radtio,
e dayo to 30 por comt flowering 7. length of pondelo
erd 8, dry catter ylold ord four chooicol attributan vics,
1« crude Zibre contont, 2. crwlo proteoin content 3. axolato
content and 4. Kt (Ca#is) ratio froo cach of tho tuenty
four vorlotioso under atﬁdy.

Tho varlotics showed oicnificant diffopences caong
theooedves 2or oll the crarceteoro otwudioed, which irndicated
that conniderablo coount of vardcebility oxistcd cmong thoo,
Grean £oddor yicld, dry fodder yleld, days 4o 50 popr cent
fiovering and leaf aren index were found €0 czhibit consie
dorablc vardability tath ot phcenotypic ond renotyplo iovelo
indicoting that thoce chorocters are potentiolly variobio,
Vorlabidity ornolyadc aleo rovonled that leafioten ratlo,
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days o 50 por cont floueping and mém feddop yicld
ara the charagcters least affectod by cnvirennent emd
gé:ats.c Jactors ploy o grooter rolo in deterndning

. oxprossion of those trodtoe X6 uno aloo rovealed that

in tha onco of nunber of tlilers, tho onvironoonted fgctém
hove a groeater role in L%s capresoion,

The corvolotion mnolysis ravesiod thot, the gonode
typie correlatien ceofficionts wors highor then the
phonotyplo corrolation cocfficlenmts for oll the charcotors
gtudicds Dry wolght, loaf oreas indox, plant holght, '
days t0 Bﬂ por omt Slowaring, ilenzth of ponicls ond girth
of imbernode choved high positive asscoiation with gremm
foddor yicld, both at phenctyplc and penotypic lovels,
vhoreas these associations wore oimificont ond nogndivo
for crude protein content and mambor of tilloro,
Correlation anclysis czong tho yiold compononts showod
‘bh’%f.'- deys to 50 per cont ﬂowaring. plont helphit, doy
unighﬁ. lcag ared dndex, pgirta cs intermode and leafgston
ratlo had significant positive assoclaticns amony; thomaclvons
- hio m:aidated tho poaﬁié&uty of slcultancoun improvencnt
o2 thoco choracters fron a seloctlon progromne involving
ony one of theso trodto.

“ho ogsociotion of nucbor of $4illers with precn foddor
yicld end of tho yicld cocpenents except crudo protedn
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contont was nogative, Thio oboarvation wo Lound €0
dizfor fron that of Geny provious woriic An corend and
grans fodderpe. Dut thio noay bo oxploined duwe to the
oot that none of the varickies sclected Zor tho study
exhibited a synchronouns SO por cent flowering, which wes
the stege at which the plonts were cut ont the obsorvate
iong wers tohen, UVhile g Sow tillers were in QU1 tloon,
2ew othorg were gtill in a vapetotive pﬁmsa. deading to
a nonrcalication of the full contributicn by the $4llera
to tho foddor yicld, Tho ponitive aosociction for thim
character with oruds protain contunt ooy be duos to the
fagt thot both thase charcctors hod siotlor nogativo
ascociation with the other choracters.

Five morphologlcol charactors vice, plommt helipght,
girth of Intormode, doys to 50 por cent ficworing,
nunbor of tiilers and 2ength of pondclo vhich shoved
highly sicedficant genotypice corrclation with proom fodder
yield wore considercd for poth analyals, o ao to ooparate
the total goenotyplc corroloticm of theoo chayoctors with
grean foddor ylald, into dircct and indircot effact om
yiolde Path onzalynis rovooled that tho moximun contrie
tution to grean foddor yiold vas through plant hodcht,
since it recorded maximun positive direct effcct on yicld,
This wan follovwed by girth of intornode and raxsber of
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t4llercs Doys to 50 por cand flovering and longth of
pandcle had mg:ativa Adocot offoctos

%h0 path annlyeds -etiamd o ooensideraido ponitive
Indirect offect of doyo to 5O por cant Llowering, cirth
of intormode and lemsth of ponicie theoosh plont holckt,
The pooitive indirect offocts of doyo to 5O pop cont
fouering and length of pontclo throuch glrth of inkor-
nodo ploo were concidorably Righior in oarmitudo,.:

Sindlardy, hiph nogative inddroct offcats woro
observed for plont holphty glrth of intorncde and leangth
of panicio, thrwupgh doya o 50 per et floworing.

Shun the presont study rovealed thot tho
contribution €0 yield wno throvph plant hoipihd followed
Wy cirth of intoerncedo and mabor of tillers, It w00 alco
concluded thot plont hoié,ht vap tho foctor thot affootn
' yicld moro thon any athar'sn_m#a. Plont helnht ond
rreber of tillero wero found 0 bo negativeoly associated
with cach othare, %hic irfieanted thod tolleor variotics
wore hoving looo nusbor of 411010,

Froo tho abova findings 1t con Lo comcludcd ¥hot
coiecticn for Lorsrovenamt of fodden yiodd 4o posoidle
in thio crop 4f it Lo booed on plont height and pirth of
Intornode, ninco theoo chormetors catiofiod both the
sequirasento of corrclation anolycdo ced path onodycie.
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ABSTRACT

A study was undertaken at the Dapertacnt of _
Agricultursl Botany, College of Agriculturc, Vellayand,
to dotermine the cheracter association for yield esnd
quality of green fodder and their degree of association
gnd relative influence on yleld in puinea grosse Twenty
four diverse varictiea of_guino. gracs were selected for
the study gnd lald out in randomised block design with
three replicstionas Observations were made on nine
orphological characters and four cheaicel attributes and
the data collected wers subjected to veriability studies
engd ¢srralation anslysis. | Five morphological charncters
which showed highly significant genotypic corsolation with
green fodder yield were considered for path coerﬁc}.ont"
enalysis in order to separate the totel correlation of those
characters with green fodder yield into direct effects

- gnd indirect cffects vin. other characters.

Varlabllity studles ereal;zd ti'xnt considerable
smount of variabllity existed among the variaties used
for g1l the charscters studleds In gencral, the genotyplo
corraeletion coeffictents wvere h.lghez; than the phenotypic
correlation coefficlents, The characters vize dry weight,



-

leaf area indox, plant helght, days to 50 per cent |
flowering, length of penicle and girth of internode showed
hignly significent positive assoclation with green fodder
yicld, where aa these associations werc negative in the
case 0f crude protein content and number of tillers.
Correlation nnalysis ezong the .yield componenta revealed
that doys to 50 per cent flowering, plent height, dry
wolpght, leaf area index, girth of internode and leafsstan
ratio had significeant positive associations ationg theme
sclves indicating the possibility of siwulteneous improve=
ment of these characters from s selcction progranue
involving any one of thesé traites Path enelysio reveasled
that the maximun direct contribution to green fodder yleld
was through plant-helight followed by glrth of internode.
Also, the lndirect contributions of daya to 50 per cent

\ﬂ_oworing. girth ‘of internode and length of panicle through

_ plant hetght were considerably high. In general, it can be

"‘_,lcq:,tq}uded that selection for improvement of fodder yleld
As possible Lh-thls crop, Af it is based on plent hh.}.ght
and girth of g;qr.gmode.



