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I N T R O D U C T I O N

Ever since agriculture started, the groin crops 

and other food crops received more attention from men, 

compared to other crops end considerable success has 

been made in th e ir  genetio improvement. Cut In the case 

o f fodder crops, the progress made so f o r  ia  not ao impre­

ssive. The present trend in  advanced agriculture i s  a 

sort o f  * refined human n u trition ' who rein tho plant biomass 

i s  converted into various forms o f high quality animal 

proteins as In a ilk , meat and egg. Consumption o f  such 

animal proteins w ill enhance the nutritional standards 

o f  him an beings. Fodder grasses being the cheap eat source 

o f a l l  livestock  feeds* functions aa the basic fa c to r  in 

tho conversion o f  plant biomaSs into animal proteins.

In Koralg, the prosent fodder production shows a 

23 per cent d e f ic it  in meeting tho requirements o f  the 

34 lakhs adult heads o f ca ttle  population in the state.

But the land bv  nil a b l e  f o r  pure- culture o f  fodder grasses 

i s  vary lim ited due to high density o f  population. At present 
there arc a few fodder Bpeclea grown on a lim ited scale in  
dairy faraar* e holdings and in Government t orrao and research 
stations. A ll these oreoa togethor account fo r  nearly
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7000 hoctorea o f tho state* The In portent fodder grfeas 

species ot present grown in the state are guinea* hybrid 
napier, setaria , congoslgnal, deonanatti, para end g*utanols#

The most important and popular Gfinong theoo io  guinea grass 

( Panl com nnximum Jacq*)

Guinea grass, a native o f Tropical Africa* woe 
Introduced to India In 1790 by the Europeanc* Now i t  has 

attained tho status o f  an indigenous grass cue to i t s  long 

history o f cu ltivation  here* I t  i s  a nutritious* drought 

resistant and densely tuf tad perennial grass* Shoots usually 

arise in  large bunches from short* stout rhizomes and grows 

upto a height o f 1 to 3 metres* Tho crop produces flow ers 

in abundance* But seed set i s  very limited* Therefore 

propagation i s  mainly by vegetative means* which reduces 
v a r ia b ility  available in  the species* Also* epomixia i s  very 

common in  th is crop* Hence even in a population raised from 

seeds, the heterogcnity end v a r ia b ility  available i s  very 

limited* However* I t  i s  a naturally cross pollinated 

species and individual p leats in  a population ero 
heterozygous in nature*

i

Guinea grass i s  valuable f o r  pasture* green soiling* hay 
and silage* The fresh  fodder contains about par cent 

crude protein. I t  i s  very palatable in the younger stages* 
tending to become conrse and le s s  readily  eaten by ca ttle  

as i t  matures* The most ideal stage suited fo r  feeding
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ca tt le  i s  the 50 per cent flowering stage# when the crude 

protein content is  maximum (Bodgon# 1977)* The average 

y ie ld  per hectate i s  50 to 60 ton a from rainfed crop# 
end ahout 150 ton3 fro*#' irrigated  crops* In the partia l 

abodes o f  coconut gardens# where i t  cefl be raised as an 

Intercrop# the y ie ld  i s  35 to 39 tons per hectare* I t  

remains productive upto f iv e  years# with peck y ields during 

second and th ird  yoor.

Varietal d iversity  i s  very prominent in  th is crop.
4

Nearly 1500 strains are available and aoxinra co lle ction  

is  maintained at National Fodder Research Institute# Kitalc# 
Kenya* Wide range o f  varia b ility  i s  present in  respect o f 

growth habits# plant height, le a f size# colour o f spitceloto# 

quality aspects# ylfcld o f green and dry fodders# drought 

tolerance etc* 'Common guinea' Is  a robust type# whereas 

'Green Panlo Grass' o r  'Slender guinea* (Pentcum maximum 

vor. trichoglume) i s  more slender and t e l l e r  with fin e r  

leaves* 'Gatton'# a South Rhodesian variety grows about

1.2 metre high# whereas 'Colonio* grows to 3 metres height 

and tho West African variety 'H&cjil* grows about metres 
ta ll*  'Purple top guinea' (P^nlcum maximum vor* eclorntun) 

i s  a low# coarse variety suitable fo r  grazing. 'S ilk  guinea'# 

a Jemaican variety# i s  a very lea fy  type suited to drier
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sress* whereas 9St. Mary9* Cov/ Grass9 popular In U.S.A.

Is  moro robuot and steamy and i s  grown in more humid areas. 
Likewise, considerable saount o f  v a r ia b ility  ex ists  in  the 

species. However, only lim ited attempts had been made so 
fa r  with a view o f exploiting th is  available V ariab ility .

■ The v a ria b ility  ov a ll  able can be partitioned into 

three typass

(1) V ariab ility  due to phenotype
(2) V ariab ility  due to genotype and

(3 ) V ariab ility  duo to  in teraction  between
genotype and environment.

Fodder y ie ld  in  guinea grass la  a complex tr a it  
involving a number o f  component characters contributing 

to i t  d irectly  o r  in d irectly . A ll these are governed 
by polygenic systems. Hence tho improvement o f  y ie ld  

involves the assosaaont o f  quantitative* variation  fo r  
characters contributing to l t # so that (appropriate parents 

are cIiosGn fo r  u tiliza tion  in  hybridisation.

Not much research works have been conducted in  our 
country so fa r , on tho varieta l characteriatica and y ie ld  
potential o f the d iffe ren t clones o f  th is orop. Curing tho 
A ll India Annual Workshop on Forago crops hold et tho 
College o f  Agriculture, Velloyanl, in September, 1991, 

forage sc ien tists  suggested to  in it ia te  genetic studies
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on fodder crops* Such studies arc valuable to set up 

selection  pajgjmotres f o r  high yielding fodder grass 
otrclno suited to the humid trop ica l conditions o f  Kerala* 

Determining the associations among the fodder yielding 

attributes end fodder y ie ld  servos as a basis fo r  selection  

o f desirable parents, which Is  done by correlation  analysis* 

I t  also permits the evaluation o f  re la tiv e  selection  

e ffic io n cy  of various characters on green fodder yield*

The correlated variables exert th e ir  influence both 

directly, and Indirectly  through other variables and since 

tho residual fa c to r  also gets involved, f o r  the proper 

understanding o f  tho ro le  o f  causation on the ultimate 

e f fe c ts , path co e ff ic ie n t  analysis i s  resorted to* I t  la  

applied to  partition  the genetic associations betwe&i y ie ld  
end i t s  component characters into d irect and Indirect 

e ffe c ts  on yield* Path co e ffic ie n t  analysis has been identi­
f ie d  as a potent method fo r  resolving accurate end dependable 
cr iterion  in selection  procedures (Dewey and Lu, 1959)*

The present-study in guinea grass was thus undertaken 
with tho follow ing objectives*

(1) To evaluate the extent o f  v a r ia b ility  in  the 
selected gexm plans material*

(2) To detenaine the Characters associated with 
y ie ld  and quality o f  green foddor and th o ir  
degree o f  association and re la tive  influence 
on y ie ld .



To partition  the genetic associations 
Into d irect and ind irect e f fe c ts  on 
y ie ld , to  fin d  out tho real contribution

o f each component character to the end 
product, i . e .  fodder yield*



Review ojj Jhtzta.tu.te.
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R E V I E W  OF L I T E R A T U R E

II

Genetic improvement o f  fodder grasses i s  a f i e ld  o f
j

investigation  which has not received adequate attention*
j

Guinea gras a (P*nlcum ranxlaug, J .)  la  the moot important 

end popular fodder grass o f  Kerala* Even though th is
11

crop exhibits vast degree o f  varieta l d iversity , only 

lim ited attempts had been made to ex p lo it  th is  v a r ia b ility , 

f o r  the genetic Improvement o f  i t s  fodder y ie ld  and quality* 

Informations on the y ie ld  component analysis o f  th is  crop Is

very meagre* Hie available litera tu re  In th is  area o f
\ ;

research in the case o f  guinea grass, other trop ica l grasses 

and cereal fodders, a l l  belonging to tho fcm ily Graainae Is  
being reviewed here, under the follow ing three categories*

i

I* Studies on v a r ia b ility

I I .  Correlation studies 

III* Path co e ffic ie n t  analysis
;i t

!

I* Studies on V ariab ility
I
L

Plant breeding in  I t s  txuo eanse relates to  the 
e f f ic ie n t  management and u tilisa t io n  o f  variab ility*  I t  IsI!
the prerequisite before embarking on eny plant breeding 

programme to survey end assess the genetic v a r ia b ility



present In a population in  respect o f  various y ie ld  
attributes, John con ^  e l* (1999) introduced a methodology 

fo r  partition ing the to ta l variance in to  that due to 
genotype, phenotype and error which i s  the genotype X 

environment interaction* tush (19*9) gove the formulae 
f o r  computing these variances* Burton (1992) suggested 

formulae fo r  computing phenotypic end genotypic co e ffic ie n ts  

o f  variab ility*

Hariy workers have studied the extent o f  v a r ia b ility  

available in  d ifferen t fodder crops, by working out the 
genotypic co e ffic ie n t  o f  v a r ia b ility  (g*c*v*) end phenotypic 

co e ff ic ie n t  o f  V ariab ility  (p*c*v*)« The g*c*v* obtained 

by d ifferen t w  risers in  various grass fodder a i s  reviewed 

below, £Wctracter wleos

1.  agH fc,fr*igftS

Patnaik (1969), Chcucihari end Achcrya (1969), Keapanna 
-P& ill* (1971), Patnaik and Jena (1973), Halxidesworen and 

Rurugosan (1973), Appodurol at (1977), Mi ahro g t  §^m

(1973) end Aflalodln ot n lm (1979) reported g»c*v* values o f  

lo s s  than 15 per cent fo r  th is  character in  fodder ragi* 
Rena ,2£ _gl» (1976) in  forego sorghum, Abinash Yodov end 

Srivatsave (1976) In l i t t l e  m ille t (Panicum mil in re) end 

Sethi and Singh (1978) in  barley reported sim ilar findings* 
But Gupta and Athwal (1966) in  forage pearl m ille t .
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G ill end Randhawa (1975) In fo x ta il  m ille t , and Nair end 

Guptn (1977) in  fodder oate observed g.c*v* values
I

exceeding 50 per cent* Bat in  fodder oats i t s e l f ,

Thyogi (1977) observed o g .c .v .  value o f  10.5 per

cent f o r  th is t r a it .

2* Lonf chnractorlfltlCB

In forage sorghum g .c.v*  values between 15 to 50 per 

cent was reported by Rana (1976) f o r  le a f  number*
However, Gupta and Athwel (1966) in  pearl m ille t and Heir 

and Gupta (1977) In fodder oats obtained g*c*v* values
t

exceeding 30 per cent f o r  th is  character, whereas in  fodder 

oats i t  s e lf  j  Thvagl at el* (1977) observed g .c .v .  value 

below 13 per cent f o r  le a f number* Rana et » i .  (1976) 

obtained the g«c*v* values fo r  le a f  length as below 15 per 

cent and between 15 to 30 per cent fo r  le a f  width, in  

fora  go sorgtuci* Thyagi (1977) reported g. c .v . valuea

o f 10*29 per cent and 5*2 per cent respectively  f o r  le a f 
length end lea f width in  fodder oats* Information on work a 
regarding lea f area index i s  not available*

3* P * v g  t o  f l o w a r l n y

In rog l, Patnoik (1963), Choudhari end Acharyo ( 1969) 
Pntnalk and Jena (1973), Appadurai et n l. (1977) and 

Mlshro ,e£ jjl* (1970) reported g*c*v* valuea below 12 per cent
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f o r  thin character; while Gupta end Athwal-( 1966) 
obtained'g*o»vs values exceeding 30 por cent In forage 

pearl m illet* Ablnaah Yadev end SriveteoVa (1976) In 

l l t U o  m ille t and Sethi and Singh (1978) in barley 

reported g*c*v* values below 15 per cent* £ut G ill and 

Randhawa (1975) obtained g .c .v . values exceeding 30 por cent 

In fo x ta il  m ille t f o r  th is tra it*

4. Tlllernum bgr

Zn fin ger m illet* Mlshra et .nl* (1978) observed a 

g*c*v* value o f  9*7 per cent f o r  the number o f  e ffe c t iv e  

t i l le r s *  ft an p anno and Thirumalach&r (1963)* Choudharl and 

A chary* (l9S9)r Kemoenna ot a l, (1971), Mahudoswaran end 

Hurugesan (1973) and Appaclurai ££ (1977) observed g*c*v*

values exceeding 30 per cent f o r  number o f  productive 

t i l l e r s  in  the seme crop* However* Gaud end L ak sta i (1977) 

end Agalodia o t  r>l. (1979) reported g*c*v* values between 

15 to  30 per cent f o r  to ta l number o f t i l l e r s  in  ragi*

But g»c*v* values below 19 per cent wore reported by 

Pstnaik (1968) and Patnaik end Jena (1973) in the seme 

crop* Gupta end Athwal (1966) in pearl m ille t and Sothi 

end Singh (1973) in  barley reported g*c*v* values between 
15 to 30 per cent. Hair and Gupta (1977) in  fodder oata 
and Hanoharan (1970) in  pro so m illet obtained g*c*v* v q I u q o  

exceeding 30 per cent. However* Thy eg 1 xfi (1977)
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reported g .c .v . value o f  23.8 per cent fo r  th is  character 

In fodder oat a*

5. Laafistcoi ratio

Thyogl .a&jal* (1977) reported a g .c .v*  value o f  

15*75 per cent f o r  th is character In fodder oats*

6* Drv matter y ie ld

Thyagi (1977) reported a g*c*v* value o f

29*56 per cent f o r  th is  character In fodder onto*

?• Oreen fodder y ie ld

Rana et <*1. (1976) and Gupta and Athwal (1966) 
observed g .c .v . values core than 30 per cent in forage 
corghum end pearl m ille t  respectively* But Sethi and 

Singh (1978) obtained g .c .v . values bo two an 15 to 30 per 

cent In barley* Thycgl n l. (1977) reported o g .c .v . 

value o f  23*A3 per cent fo r  th is  tr a it  in  fodder oate*

IX* Correlation Studies

The expression o f  inherited character i s  often  

Influenced by the genotype* the environment end the 

genotype X environment interaction . Y ield i s  a complex 

character* since i t  i s  the expression o f  sum to ta l e ffe c ts
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o f  a ll  other associated charset era# Therefore, i t  i s  

necessary to have a knowledge about the relation  chip 

ex isting  between y ie ld  and i t s  components end th e ir  
magnitude, before in it ia tin g  a crop improvement programme* 

Gal ton (1359) conceived the correlation  o f  variables f o r  

the f i r s t  instance* Fisher (195*0 developed the method 

o f  applying the theory o f  correlation  o f  variables in  the 
understanding o f  th e ir  influence in b ilog ica l systems* 

Burton (1952) Introduced g  convenient procedure fo r  tha 

ca lcu lation  o f  the phenotypic and genotypic co e ffic ie n ts  

o f  correlation* Snedecor end Cochran (1957) improved tho 
mathematical computation o f  co e ff  ic icn to  o f  correlation*

Various workers have studied tha association between 

y ie ld  and i t s  components and the in terrelationships enong 
tho components in  various foddor grasses, which are b r ie fly  
reviewed below* -

(a ) G_mcn_fpdder^lnld _ ̂ nd I ts  association ,w ith  
^grmn pnt_ch nract o rs

In guinea grass (Ppnlcum awxlmunr J , ) Sotomayour-^Uos 

«1* (1972) observed that t i l le r in g  a b ility  end forage 
volume showed the highest correlation  with y ie ld . However, 
y io ld  also showed sign ifican t p os itive  correlation  with 
greenness end negative correlation  with rooting at nodes*
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P illa i  jgt nl« (1974) reported that there la  no corre­
la t ion  between y ie ld  and lea fs atom ratio  in  th is  grass*

In Kolukkattal gross ( Cenchms c l 11 aria) Bohra o t a l* 

( 1969) hove reported positive  correlation  o f  plant height 

and number o f t i l l e r s  with fodder yield* Yadov ? ! ■

(1574) reported sign ifican t and p os itive  association o f
(  1 •

t l l l o r  number, plant height* le a f  breadth and spike length 

with green fodder y ie ld  in tho some crop* Also Ramaswamy

(1974) and Go pal an (1976) hove reported that number o f  

t i l le r s *  length end breadth o f  loavec* length end thickness 

o f intornodo end height o f  the clones are p ositive ly  
correlated vdth green fodder yield*

/
In t e l l  fescue Jones ot n l, (1979) reported that low 

rote o f  t i l l e r  production ond high roto o f  lo a f elongation, 

wore found to  be the predominant morphological character 
associated with forage yield*

Sotonayour-Rio3 ^1. (1971) found that plant vigour 
and dry matter y ie ld  wore positive ly  correlated with green 

forage y ie ld  in  th irty  Digitnrln selections*

Fu;)iraoth and Susuki (1976) observed high genetic 

correlation  o f dry matter y ie ld , plant height and nun bo r  

o f  t i l le r a  with green fodder y ie ld  in  Ita lia n  rye grass 
( Lollum raultlflorun) .
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In forage sorghum ( Sorchica blcolcgj •)* Vishnuswarup 

and Chaugnlo (1962) reported that tho chorsctora plant 

height, lea f number and days to flowering were p os itive ly  

associated . batween plant height and fodder yield* Tha 

p os itive  association o f  plent height end le a f number with 

fodder y ie ld  was reported by liaphude (1972) Pokle J2l* 

(1973) and Chauhan and Singh (1975)* According to 

Poroda ot p1 .  (1975) plant height, le a f  length, le a f width 
end days to flowering were p os itive ly  associated with 

fodder yield* But Rana at e l .  (1976) noticed positive  
association of plant height end le a f  width with fodder 

yield* The studies by Jhorar and Paroda (1976) revealed 

p ositive  association o f plant height, le a f mubor, le a f 

length, lea f width and days to  flow ering with green fodder 
yield* Blum (1966) reported the p ositive  correlation  

existing between intem odsl length end fodder yield*

Vnoudevn Reo end Ahluwalia (1977) observed that green fodder 

y io ld  la  positive ly  osGociated with plcnt height, days to 

flowering, le a f number, le a f width, le a f ;s to o  ratio . end 

etan circumference in th is  crop* In forage sorghum i t 3d f .  

Roan «1« (1979) found that fodder y ie ld  was p os itive ly  
correlated with plant height and days to flowering* 

Vaithialingrm (1579) reported that plant height, culm dia­
meter, fourth lo a f area, and dry fodder y ie ld  wore p ositive ly  
associated with green fodder y ie ld  o f th is  crop.
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In fodder bsjr* (Penneaetus ^TftqpTUB* Gupta end 

Athwal (19^6) # Gupta and Nanda (1971) and Gupta end 
Slndhu (1973) observed p ositive  corra l at Ion o f  plant 

height, le a f  nuaber and t i l l e r  number with fodder yield*

Also Soxgna ot e l . (1979) found that high t i l le r in g  and 
seedling vigour ore p os itive ly  associated with fodder 

y ie ld  In th is  crop* Thyagi at nl* (19S0) reported positive  

correlation  o f  le a f  area, days to' flow ering and number o f  

t l l l e r a  with green fodder y ie ld  o f  bajra fodder*

In fodder oa ts , Heir end Gupta (1977) reported that 
le a f  orea and number o f  t i l l e r s  were p os itive ly  correlated 

with fodder y ie ld . Rao e£ .al* (1978) observed positive  

association between plant height and fodder yield* Chum ole 
and Hlchra (1978) reported p ositive  association o f  the 

characters plant halght, le a f  width and t i l l e r  number with 
fodder y ie ld . In fodder oats i t e e l f ,  Singh (19B0)

have reported that plant height at flow ering end t i l l e r  

number por plant are p os itive ly  correlated  with green forage 
. yield* both per day and per hectare boola*

From t h d r  studies in barley, Sethi and Singh (197B)
i

concluded that plant height, days to  flowering and t i l l e r  
number were p os itiv e ly  correlated with fodder y ie ld .

Investigations by Dhanakodi ( 19G0) hao revealed that 
s ign ifican t end p ositive  association ex ists  between green
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fodder y ie ld  and i t s  components* namely plent height* 

le a f  number, le a f  length, le a f width, days to flowering 

and Intem odal lengthy In fodder rsgl (Eleuslno cor^cangi) .

In Echlnochlora frunentacen. Naina Kohacmed (1979) has 

reported that plant height, culm dl one te r , fourth le a f  

area, and dry fodder y ie ld  were s ign ifican tly  and pool* 

ttve ly  associated with groan fodder yiold*

(b ) AaaoolPition senong the y ie ld  coopononte

Vadav o j ,  (1974) have found that nuaberdf leaves 

was positive ly  correlated with plant height, spike length 
and le a f  breadth in  Cenchrua c t l la r le * In the sgse crop, 

Rfiiaasweeay (1974) reported that there was no association
i:

between plant height and number o f  t i l le r s *

In Ita lia n  rye grass t lo llu a  a u lt if lo ru a ). Vivero
\

(1979) has reported high correlation  ( r  -  0*99) between 

flowering dote and dry natter yield*

In ragi, Appadurai (1977) reported that plant
height was p os itive ly  correlated with number o f  productive

1

t i l l e r s  and days to flowering* Goud and Lakshnl (1977) V 
reported that plant height van negatively correlated with 

nun her o f  t il le rs *  Days to heading woo p os itiv e ly  correlated 
with productive t i l l e r s  (Chsudhari and Acharye, 1969).
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In forage sorglim, Haphudo (1972) observed positive  

correlations between le a f  number end le c f  croa, end le a f 

numoer end plant height* Plant hoight end le o f  area were 

not s ign ifican tly  correlated* According to Jhorer and 

Paroda (1976) plant height showed p os itive  association 
with le a f length, le a f  breadth, le a f  weight and statu, 

weight* The number o f  t i l l e r s  showed negative association 

with plant height end le a f breadth, but showed p os itive  

association with lo a f number, le a f  weight end stem weight*

In general, number o f  leaves, le a f  length, le a f breadth 

and le o f  weight showed sign ificant end p ositive  correlation  
with other characters*

Gupta end Athwel (1966) reported p ositive  sign ificant 

correla tion  between le a f number and plant height in  pearl 
■ ille t*

Dhuaale and Mishra (1978) obtained high positive  
correlation  between le a f  length and f lo g  le a f length, 

le a f  width and f la g  le a f  width and number o f  leaves per 
plant end straw s t iffn e ss  in forage oats*

(c )  Aftaaclatlonj-f-.green fornge v l* ld  with ouelltv
■asaeeta

Study on association  o f quality aspects with y ie ld  

attracted very l i t t l e  attention o f  research workers* While 
going fo r  yiei d increase in  fodder crops, the quality aspect■
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also chould be given cn equal importance* Ac regards to 

fodder grassi the most important quality  aspects o f  the 

crop Include crude protein content, exude f ib re  content* 
ox a lic  a d d  content end balance among the ainarel consti­

tuents, especia lly  tho K:(Ca+Kg) fatlo*

Crude protein content i s  the most Important quality 

aspect o f  a fodder crop* In general* the grasses are 
poor in  crudo protein content* In forage sorghum Ross 

o t p>1» (1979) observed that green fodder y io ld  was negati­
ve ly  correlated with protein content* Bray and Hacker 

(1031) also reported negative corre la tion  ( r  • -0*64) o f  

nitrogen content with fodder y ie ld  in  Satprla sohncelntn. 

From a study involving th irty  Digit aria selection^* 

SotomoyouxwRios .©£ j&* (1971) found that y ie ld  o f  protein 
per acre was p os itiv e ly  correlated with green forage yield*

j
Another study by Silva (1991) with f iv e  open pedigree 

hybrids o f  forage maize revealed that re la tiv e ly  la te r  

maturing hybrids had acceptable amounts o f  crude protein 
content*

Kaggiore ,pl» (1930) has reported that dry matter 
y ie ld  i s  positive ly  associated with f ib r e  content in  maize* 
Reports on correlation  analysis o f  f ib r e  content with y ie ld  
are not available in  most o f  tho fodder grasses.
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Mineral concentration In forage grasses Is  an 

important consideration when examining forage quality 

(C ork il, 1965; Burton, 1974). The re la tiv e  amounts o f  
potassium with calcium and magnesium hove been implicated 

In the occurrence o f  grass tetany in ca tt le  grazing on 

coo l season herbage, especia lly  when . Kj (Ca+Mg) ratio  

exceeds 2.2 (Butler, 19638 Ksap and t'H nrt, 1957). K ill 
and Gu e s s  (1976) end Sleper (1979) reported that concen­

tration  o f  minerals in  many forages appeared to be under 

genetic control and i t  could be altered through plent 

breeding. Correlations o f  mineral concentrations with 

y ie ld  was found to be very low in  orchard grass herbage 

(Stratton end Sleper, 1970). They also found the in ter-' 

correlations among these mineral aspects. Concentrations 
- o f  calciua and magnesium were found to be p ositive ly  

correlated with each other. Potassium concentration was 

also positive ly  correlated with both calcium and magnoaluau 

This indicated that I t  w ill d o  d if f ic u lt  to narrow down 
the Ks (Cs+Hg) ra tio , since the Ca+Mg concentration cannot 

be kept at a higher le v e l, without an incrcncs in  the potaoslua 

concentration. But Sleper (1979) have found a negative 
andnon-significant correlation  o f  potassium with calcium 
and magnesium In the f i r a t  ha tv oat in ta l l  fescue. Uroy 

and Hacker (1931) also reported negative correlations o f
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potassium ( r  »  -0*16), calcium ( r  ■ *9*77) and 

aagnsoiuo ( r  ■= -0*30) with dry matter content In 

Bftfcgrjg r^hncolwtfl.

High amounts o f  ox a lic  acid in  forage impair 
celcluD assim ilation and might induce severe elk el o d o  

(Gupto and Talepetra, 1970), Gupta .£$ .si* 1970)* Kripol 

SI ah tat pfl.. (1979) have reported that a tota l oxalate 

content o f  3*08# o r  lea s  was not lik e ly  to a ffe ct  calcium 

u t ilis a t io n , when fed  to animals* He analysed the genetic 

v a r ia b ility  o f oxelates In pearl m ille t forage and 

reported that i t  varied from 1*01 per cent to 2*81 per 

cent* Sen (1953) hoc given en account o f  the ox a lic  acid 

contents o f  various Indian feeding stuffs* According to 

him the oxalate content o f  guinea grass varies from 2*G0 

per cent In early cut fodders to  O*£0 per cent In dead 

ripe fodders* Early cut nopior has 3*06 per cent, whereas 

in deed ripe nap lo r ,  i t  was only 0*65 per cent* Reports 

on tho correlation  studies o f to ta l oxolat© content with 
fodder y ie ld  are not available*

III* Path C oefficien t Analysis

Path co e ff ic ie n t  analysis to  applied to  partition  
the genetic associations between y ie ld  and i t s  component 

characters Into d irect end ind irect e ffe c ts  on yield*
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The correlated variables exert th e ir  influence both
i

d irectly  and in d irectly  through other variables* Be aides, 

the residual fa cto r  olso gets involved in  it*  Therefore, 

ia o r d e r  to get a d e a r  p icture, i t  would bo desirable to 

separate out tho d irect contribution o f  each y ie ld  

component and the ind irect contribution that i t  makes 

through i t s  relationship with other attributes* Path 

co e ff ic ie n t  analysis provides informations on the nature 

o f  association o f several related characters contributing 
to y ie ld  by means o f untangling tho d irect end Indirect 

contribution o f  various fa ctors  in  building up a cos pi ox 

correlation  (Vfrlght, 1921 end 1923, H iloo, 1923). U  (1956) 

discussed the concept o f  path co e ffic ie n t  end i t s  Im pllcat- 

ions on population genatics* According to h ie , when the 

causal fa ctors  are uncorrelated the path co e ff ic ie n t  i s  
simply the ordinary correlation  between two variables r" 

concerned, and the separation o f  the correla tion  co e ffic ie n t  

into various components i s  one o f  the main ob jects  o f  path 

co e ff ic ie n t  analysis. Dewey end Ui (1959) recommended the 

application o f  path co e ff ic ie n t  analysis as a potent method 
f o r  resolving tho accurate and dependable c r ite r ia  in 

se lection  procedure in  the breeding o f  plants and enimela*

airate and Adams (1972) <saphaslB*d tho id en tifica tion  
and c la ss ifica tio n  o f  tho components (causes) to d ifferen t
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orders ( f l r a t ,  second, third £ t  cetera ) end tho v l t c l  

importsnce o f  the foraulatlon o f  tho causal scheae In 

path analysis studios* Tho recommendations have been 

follow ed by various workers in d iffe ren t crop species 

with success* Reports on path co e ff ic ie n t  analysis 

carried  out in various grass fodders are b rie fly  retrieved 

here*

In Cenchrun c llln r lQ . Bohr a et (1969) have 

concluded that plant height and number o f  t i l l e r s  d irectly  

contributed to  green fodder yield* Rcpcswcany (197*0 worked 
on Cynchrus e l l la r is  and C. setegerus* cad reported that 

- the number o f  t i l l e r s  exerted the naxlnsua d irect e f fe c t  on 

y ie ld  follow ed by length o f loaf* thickness o f  internode, 

length o f  intem ode and height o f  the clone* Gophlon (1976) 

reported that In Cenchrue e l l la r is , the d irect e f fe c t  o f  

stem girth  on green fodder y ie ld  was low and p ositive  and 

that I t  had Indirect influence on y ie ld  through plant 
height, lea f length end le a f breadth*

Dhanakodl (i960) reported tho p ositive  d irect e ffe c ts  
o f  days to flow ering, number o f  t i l l e r s  end le o f  number; 
end tho high and p os itive  in d irect e f fe c ts  o f  plant height, 
lo a f breadth and length o f  internode through days to 
flowering In the fodder y ie ld  o f  ragi ( Eleuslna corffCtsnjO.
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Kophudo (1972) observed that In fores© eargfrua 
number o f  leaves per plant hod a high, d irect end positive  

e f fe c t  on green fodder, /I e ld , follow ed by plant height*

Leaf area influenced tha fodder y ie ld , mainly through tha 

number o f  leaves per plcnt* In the a erne crop, studies by 

Patel jg£ j£* (1973) revealed that otnlk d isaster showed 

large , positive  and d irect Influence on fodder y ie ld , 

follow ed by plant height* lea f area in d irectly  influenced 

foddor y ie ld  through plant height and stclfc dleraeter* The 
length o f  intom ode wae the major component in  plant 

height* Paroda jgljjal* (1973) reported that days to flow er 
and plant height had a negative d irect e f fe c t  on both dry 

end groan natter y ie ld  o f  fodder sorghus* They also ®sti«* 

mated that the d irect a ffe c t  o f le a f length end le a f  breadth 

wore high end p ositive  while the stem girth  had low, 

p os itiv e  end d irect e f fe c t  on foddor yield* Jhoror and 

Paroda (1976) reported that le a f weight had the highoat 

d irect and p ositive  e f fe c t  on y ie ld  o f  fodder sorghum, 

follow ed by lo a f  breadth and le a f  length, while le a f number 

showed negative d irect effect*  Leaf number Influenced 
the fod d er 'y ie ld  mainly through le a f weight*

Heir end Gupta (1976) in  th eir studies on fodder 

oats observed that tho various .second order components
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l ik e  number o f  t i l l e r  a, le a f area end number o f  leaves had 
a a o jo r  ro le  In the accumulation o f  dry Batter y ie ld  
through the f lr a t  order components namely green weight o f  

oten end green weight o f  leaves# Sfturaole end Hiebra (1973) 

observed in  the caae crop that the pi'ant height hed q high 

p os itiv e  and d irect e f fe c t ,  while a l l  other characters
ii

studied except number o f  t i l l e r s  por plant had Indirect 

e ffe c t  through plant height#

Sethi and Singh (1973) reported that stem girth  had
ip

negative d irect e f fe c t  end p os itive  in d irect a ffe c t  on dry 

matter pro d iction  through green forage y ie ld  and nuubor o f 

t i l l e r s  per plant in  barley# Plant height exerted a 

p os itive  d irect e f fe c t  and in d irect e f fe c t  through green 

forage yield# T ille r s  per plant, days to flowering end le a f
r jII

area had low, negative end d irect e f fe c ts  and in d irect 
e f fe c ts  through other characters.

Reports on path analysis involving the various 
quality aspects are not available#
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m a t e r i a l s  a n d  m e t h o d s

Tho Investigation was carried out at tha 

Department o f  Agricultural Boteny, College o f Agriculture* 
V clloyen i, Airing 1931-62 to dot era in© tha characters 

associated with y ie ld  and quality o f  groan fodder and 

th e ir  degree o f  association and re la tive  influence on 

the y ie ld  o f  guinea grass.

Materials

Twenty four diverse v a r ie ties  o f  guinea grass were 

chosen f o r  the study from tho geroplaea maintained in  the 

A ll India Co-ordinated Project f o r  Research on Forage crops, 
I.C .A .R . Velloyanl Centre, based on tho v o r la b ility  in  the 

fodder characteristics end yield* D etails o f  these types 
are l is t e d  in Table 1*

Methods

A* F ield  layout

Tho experiment was la id  out in  the Instructional 

Farm attached to College o f  Agriculture, Vellsyani during 

the couth west monsoon o f  1931-92, fo llow ing  uniform 
management practices as re contended in the package o f
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Table 1* Details o f the v a r ie tie s  used

S I.
Ho.

Variety
No.

Heme/ Accession 
No. o f  tha 

variety
Description

1. M.S.4600 Short <£i ration. slender
variety with lig h t green 
leaves. Average height 
ono metre.

2.

4.

6 . '6

M.S.4631 Short duration slender
v arie ty . Average height 
0 .9  metre.

M.S.4675 Short duration type with
vegetative phase lasting  
f o r  about 25 days. Leaves 
l ig h t  green. Leaf dioath 
hairy. Thin lig h t  red 
lin e s  ore seen along 

Internodes.

M.S.4697 Light green short duration
plants growing to  about
0.9  metro height.

*

M.S.4732 A slender, short duration
type. Average height one 
metre.

M.S.4650 Leaves dork green. A reddish
brown patch o f  about 2 na* 
width are seen at the upper 
end o f  each internode. 
Average height 1.2 metres.

M.S.4630 Average height 1.2 metres.
Slender plants with dark 
green leavos.



F.R.42S

M.S. 4691

F.R.423

P.M.4723

P.H.F.R.553

Mackuenll

P.M. 4729

The vegetative phase i s  longer 
and la s ts  fo r  a tout 45 days.
Grows to on average.height o f .
1.5 metres.

Character! sod try poor t i l le r in g  
and thin stands* Nodes are hairy 
and intem odes non-hoiry. Stout 
plants, growing f o r  about
2 metres height. Vegetative 
phase lo o ts  f o r  about 45 days.

A medium duration type with 
the vegetative phase lasting  
f o r  about 40 days. Average 
height 1.5 metres.

A slender short duration type. 
Average height 0 .9  metre. The 
whole plant i s  covered with 
short grey heirs.

A quick growing, photosensitive 
variety . Y ields very heavily 
according to the length o f  
vegetative phase. Leaves are 
large, erect end bluish greon 
in colour. Average height
3 to 4 metres. Culm i s  woody, 
covered with ashy powder.

A popular cu ltivor In Kerala. 
Average height 1.6 metro. The 
vegetative phase la s ts  fo r  about 
4 5 - 5 0  day a. A ll the plent 
ports ere covered with short 
grey halro. which i s  more pro­
minent at tho nodes.

Slender, l ig h t  green plants. 
Spikelots lig h t brovai. Hairs 
present on leofsheath. but absent 
on culms. Thin clerk brown lin es  
seen along intom odos. A reddish 
brown patch o f  £ mm, length seen 
ju st below each node.



F.EU550

A.C* 3834

P.R.443 

A. C. 3333

H.S*4733

F.tf*429

F.R.552

F.R.S59

F.R.600

F.n.42 Medium duration type* Average 
height 1*5 metres*
Average height 1.5 metres*
Leaf sheaths* nodes ond inter* 
nodes ore covered with short 
hairs*
Slender* lig h t  green plants 
growing to o height o f  one 
metre* Hairs seen on lea f*  
sheaths* but absent on culms*

Average height 1*5 metre* 
Hamnens profuse at nodes* 
Loaves bright green.
iSlender* lig h t  green plants 
growing to  about 0*9 metre 
height* Just below each node* 
a reddish brown patch i s  seen*

A short duration slender type 
growing to  a height o f  1 metre* 
Spikolats brown in colour*

Hairy outgrowths • seen on l e c f -  
sheaths* Average height 1*6 
metre* Tho panicle remains 
closed as I f  webbed together*

Average height 1*6 metre*
Medium duration type with 
vegetative phase lastin g  fo r  
40 to  45 d a / E *

Average haight 1*5 metre*
Leaves as well as splltoleta 
are l ig h t  green in  colour*

Vegetative phase la s ts  f o r  
about 40 doys. Average height 
1*6 metre*
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p ra ctica l o f Kerala Agricultural University# The f ie ld  

was prepared e fta r thorough digging end removal o f weeds.

31 lpa o f uniform vigour end length* possessing approxi­

mately equal number o f  nodes were selected fo r  e l l  the 

twenty four va r ie ties  tr ied . Ridges wore token 60 cm 

opart and the s lip s  were planted on the ridges at a 
spacing o f 30 cm. The experiment was la id  out in  rando­

mised block design with three rep lica tion s. F ifty  s lip s  
were plented in each p lot In f lv o  rows o f  ten plants each. 

Five clumps from each p lo t in each rep lication  were aelacted 

at random from the middle rows* leaving the outer rows fo r  
border affect* f o r  recording the observations.

3. 0 b p o r t i o n  B

Ilino morphological characters and fou r chemical 

attributes relating to tho fodder quality were chosen fo r  

observation. These observations were made from the f iv e  

sample h i l ls  selected f o r  tho purpose. As end when each o f 

the p lo ts  attained 30 per cont flowering* the seleoted 

sasple h i l ls  were harvested f o r  recording tho follow ing 

thirteen observations* o f  which 1 to 0 wore recorded ot tho 
time o f  harvest end 9 to 13 from dried soaplce*

1. Plant height at maturity: The height was measured in
centimetres from ground leve l to  the tip  o f  the head o f  main 
t i l l e r  and recorded.
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2* Number o f t i l l c r o  per h ills  The tota l number o f
i 14

t i l  loro  produced per h i l l ,  excluding very an o i l  t i l l  era 

having leas than three fu lly  opened leaves was counted 

and recorded*

3m Girth o f  Intemodes Host o f  the culms were ovate

In shopo* Hence the maximum and minimum disasters o f  the 

culm were noted at 3 cm height from the base, with the. 

help o f a Vornler ca lipers and the girth  was computed by 

the formula used by Naina tfohsamed (1979) In EchlnocKLon

v l2*, g irth  «  2TT 2 ? 
n ♦ b where 'a 1 end

2
•b* stands fo r  the maximum and minimum diaraeteraof the
culm respectively*

hm Leaf area index: I t  refers to  the ra tio  o f  le a f
area (one side) to  ground area (Leopold and Krledcmann,

1979)* The length and breadth o f  e l l  the loaves o f  tho 
main t i l l e r  were measured in  centimetres* Area o f  each 

o f  these loaves wero computed using the formula suggested 
by Goa ex (1972) in Rice; Choudhar ot >1* (1973) In

sorghum end Ferraris and Wood (1930) in  Pennasetum 
pu mu room vis* * A a k x 1 x v , where, A «  area,

1 • lamina length, w ■ maximum Isnlna width end k -  lea f 
area constant which Is  computed from the actually measured 
l e c f  area* In th is  case, the actual length and breadth o f

10 sample leaves were measured and th e ir  area was found out
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using graph paper method* The le a f  area constant fo r  the
experimental crop was computed by substituting these in

the formula* The average value fo r  the le a f  arcs constant

fo r  a single le a f  was obtained as 0*74 approximately* The

average le a f area o f a t i l l e r  was m ultiplied by the to ta l
number o f  t i l le r s  in  the f iv e  sample h i l l  a to  get the to to l

le a f  area o f  f lv o  h ills*  Leaf area index was computed by

dividing th is value* by the lend area occupied by f iv e
ph ills*  namely 9000 cm •

5* Leaf3 stem ratios The leaves and stems o f  the f iv e  

harvested h i l ls  wore weighed separately and the lea f j stam 

ratio  was calculated on q fresh  weight basis*

6* Days to f i f t y  per cent flowerings Tho number o f days 

token from the date o f  planting to the data o f  emergence o f  

anthers in 50 por cent o f  the plants in  each p lot was 
recorded*

7* Length o f  penlclei The length o f  panicle from tho point 
whor© branching starts at tho base* to tho tip  o f  tho main 

axis was measured in centimetres and recorded*

S. Y ield  o f green fodders Total y ie ld  o f  green fodder 
from the f iv e  harvested scoplo h i l ls  woo noted in  grams*
This value was m ultiplied by ten to get an ostia  ate o f  the 
per p lo t yield* oinco each p lot contained f i f t y  h ills*
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9. Dry nottor yields ■ Thousand grams o f green foddor 

was co llected  from tho harvested lo t  o f  each p lot and 
dried f i r s t  in sun and then in  oven at 60°C f o r  8 hrs. to 

get a constant weight. The par p lo t  y ie ld  o f  dry matter 

corresponding to the greon fodder y ie ld  was estimated 
from the weight o f  th is oven-dried mat o r ie l, corresponding

, to  thouaend grans o f  green fodder.
i

10. Crude protein content# Totel nitrogen content o f  
the samples were determined by the modified aicrok jeldhal 

method (Jackson, 1967) end crude protein percentage was 

worked out by multiplying the nitrogen content by the fa ctor  

6.25 (Slnoson ot a l . ,  1965).
9

11* Crude f ib r e  content# This was estimated by the 

method suggested by Culllcon (1978) end recorded in 

percentage.

12. Oxalate content# The to ta l oxa lic  acid content was

estimated by the analytical procedure oo outlined by 
Sen (1993).

13* Ks(Ca-»Mg) ratio# Potassium content was determined
by using EEL Elsm© photometer. The tota l content o f  (Co+Mg) 
was estimated by the vereanate t itra tio n  method a© described 

by Jackson (1967). The Ki (Ce+Mg) ra tio  was worked out 
from these end recorded.
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• C. Stntlottcwl nnql^nla o f_the data

( i )  Unit onnlvglfl

Estimates o f  mean, variance end standard error were 
worked out by adopting the standard methods proposed by 

Pens© and Sukhatme (19^1 )•

(11) Anal vein o f  variance

The mean values o f the f iv e  clumps in  each rep li­

cation wore used f o r  the Analysis o f  variance* by the 

method suggested by Penso and SuKhatae (1^61). The 

analysis o f  variance table was constructed qc followas

Source d*f • M* S» Expectation
mmi

Replication

Genotypes
( p  -  D

(t -  o 2„  . w Z„
s e  *  * V  8

Replication x 
Genotypes 

(error)
( r  -  1) ( t  -  1) H2

Total ( r t  -  1)

Where,

r  • number o f  rep lications
t  m number o f  genotypes used

m Variance due to genotypes said
Mg »  Variance duo to error*



34

The ‘ Teat o f  Significance* was carried out with 

reference to tha *F* table  given by Snedecor (1961)*

(111) Pnmmetera of jfarlallULlfet

a* Ranges
y

The interval bo two on the lowest and highest values 

o f  a character represents tha range f o r  that character*

b« Phenotypic and Genotypic Variancoes

These were estimated according to  the formula given 

by Lush (1949)*
A

Environmental variance ( /  e) »  Mg
p

Genotypic variance . ( 4  . g) ■ -  Mp
rjj p p

Phenotypic variance ( £ ph) ■ J  g + 4 ' ©
* -

c* Phenotypic and genotypic c o e ffic ie n ts  o f  v a r ia b ility  
(p«c.v* and g*c#v*)>

T hese-coefficients were computed according to 
Burton (1952)*

p .c*v , o (Phenotypic variance)^ x
Mean IUU

g .c .v . o ( Genotypic varian ce^  -
Mean

<iv) Corm lotion nnnly^jg

Analysis o f  covariance was done In sim ilar manner ao
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that o f  Analysts o f  variance* The Error Sun o f  Products 

(Mean S.P* fo r  rep lication  x genotypes) was used os 

Environmental covariance* The genotypic and phenotypic 

covariances were derived as detailed fo r  genotypic and 

phenotypic variances* The approximate variance and covari­

ance components were used to  ca lcu late phenotypic* geno­

typic and environmental correlation  coefficien ts*

(Johnson gt; ,0)1*. 1955)*

a* Phenotypic correlation  co e ffic ie n ts :

They wore computed using the formulae*

* Cov* ph 1.2* . where
J T T ^ J T T ^ T

»  Phenotypic correlation  
coe ffic ien t*

■ Phenotypic covariance between 
2 tr a its  (1 and 2)

m Phenotypic variance o f  f i r s t  
tra it  end

m Phenotypic variance o f second 
tr a it .

. b. Genotypic'^correlation co e ffic ie n ts :

C«notyplc ' r ' .  Cov. S l. g. whera,

w w
Genotypic *r* »  Genotypic correlation

co e ffic ie n t

Phenotypic , r #

Phenotypic 'r* 

Cov* ph 1*2*

■ /  p n  . .

/  Ph2
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■ Genotypic cover!ance between 
a tr a its  (1 and 2)

■ Genotypic variance or f i r a t  '\ 
t r a it

and

m Genotypic variance o f  second 
trait*

c» Environmental correlation  coe ffic ien ts*  

Environmental *r«

Environmental ' r '

Cav. e4 0 1*2

The sign ificance o f  phenotypic and environmental 

correlation  co e ffic ie n ts  wore tested  by referring to 

the table given by Snotlecor (1961)* The genotypic 

correlation  co e ffic ie n ts  were tested  by the formula 
given by Prom Norain jjk*# (1979)*

“  CoV* el .2  where*
x f t ^ T T v ^ i p "

m Environmental correlation  
co e ffic ie n t

■ Environmental covariance 
between 2 tr a its  (1 and 2)

m Environmental variance o f  
f i r s t  t r a it  and

■ Environmental variance o f  
second tra it*

Cov. *1.2

I 8!

2
/ « 2
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v . Pnth co e ff ic ie n t  nnnlysls

Path co e ff ic ie n t  analysis as suggectod by 

Wright (1921) and elaborated by Uoway end la  (1955) 

wao u t iliz e d  to  partition  the oaueo and e ffe c t  relation* 
ship emong the characters* Five rr.orphoiogical characters 

ch owing highly sign ificant genotypic correlation  with 

green fodder y ie ld  were subjected to  path co e ffic ie n t  

analysis In order to separate the cause and e ffe c t  

relationship among tho characters into measures o f  d irect 
end ind irect e ffe c ts  on y ie ld , by 'assuming a lin ear

model Y -  â  + a2 X2  ............ + X^, whore Y end

X*s arc standardised vorlatea corresponding to y ie ld  end 

the fiv e  y ie ld  attributes respectively* The follow ing 

set of simultaneous equations were formed end solved fo r  

estimating the various d irect end ind irect e ffe c ts .

riy  "  Piy  TlA l  1 "  1» ..............  5*
whore, r ^  denotes co e ffic ie n t  o f  correlation  between 
independent character Xj and dependent character Y,

t’hr̂ ,* denotes the co e ffic ie n t  o f correla tion  between 1
4*ti

end J characters, denotes tho d irect e f fe c ts  o f  
ththo i  M character on Y.

The above equation can be written in  a matrix form 
as shown belowe
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r lV

r 2V

r 3V

P4Y

r 5f

B C

r11 r 12 r13 P14 p19 P1Y

r 21 r22 r23 p24 *25 p2f

P31 r32 r33 P34 r39 P3V

P41 r42 p43 r44* p45 P4Y

r51 r52 *33 r 54 r95 P9Y

whore,

riJ  "  rd iS ri l  “  1*

A ■ BCj henca C -  B-1 a, where, i s  the
Inverse o f  B*

The residual e ffe c t  which measures the con tfl 
bution o f  rest o f  the characters not included in  the 
causal ccheao was obtained by the formula (1  -  R )̂& 
where,

5
r 2 ‘  £ >  p£ iy  *  2 t  t  piy  pjy  *kd

2 :  E . 
i  6

I



)Q e $ u L t 5
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R E S U L T S

The data co lle cted  on tho various morphological 

end chemical attributes ware s ta t is t ic a lly  analysed 

ond the resu lts obtained ero presented below as under*

A* Mean performance o f  individual t r a its  

B* V ariability  cnclysis 

C* Correlation analysis and 

D* Path co e ffic ie n t  analysis

A* Moon Performance o f  Individual Traits

The mean performance o f  each o f  the twenty four 

genotypes f o r  the thirteen characters under study are 

furnished in Table 2 and the values o f  general mean end 

range In Table 3«

The genotypes exhibited wide and sign ifican t 

d ifferences among themselves f o r  e&ch o f  the character 

studied* Tho mean values f o r  plant height ranged from 

97*73 cm in  to  318*47 cm in V^g* The taosn values o f  
twelve types were above the general mean value (135*51 cm). 
Tho number o f  t i l l e r s  ranged between 8*20 in  and 

40*93 in V13 and fourteen types exceeded the general mean



Table 3* The Genera;! ora an* rengo# phenotypic c o e ffic ie n t  o f  v a ria tion  end genotypic 
c o e ffic ie n t  o f  varia tion  fo r  th irteen  ch aracter* In twenty fou r v a r ie tie s  
o f  guinea grass fodder

Si*
HO. Characters General

Mean Itanga
Ganotyplc 

c o e ffic ie n t  
o f  varia tion  

(g .c .v * )

Phenotypic 
c o e ffic ie n t  
o f  v a ria tion  

(p .c .v .)

1* P lant h o ltfit (era.) 135*31 97.73-319.47 31.93 34*19
2« Kurrtoor o f  t i l le r * 26*00 0*20- 40*93 21*83 30*43
3* G irth o f ln tom odo (am ) 0*434 0*273- 0*849 31*42 33*45
4 . Deaf aces Index 3*79 1*76-12*13 63*61 64*93
S . Leaf jotesn ra tio 0*594 0*336- 1*060 27*15 27.79
6* Days t o  SO per cen t 

flow ering 22.43 11*67-76*67 50*64 58*69
7 . Length o f  p a n icle  (cm. ) 20*43 19*17-49.60 28*80 30*03
G. Dry weight (ga) 4*623*34 1 *320*00-4.7*636*67 74*53 70.29
9* Crvu3o fib re  con ten t 

(per cent) 23*91 25*37-34*10 7.52 8*73
10. Crude p rotein  content 

(per cent) 0*23 6*93- 9.66 0*93 11*10
11* Oxalate content (p er cent) 1 .29 1*14- 1*65 7.97 13*23
12* Kt (Ca+r̂ g) r a tio 0*403 0.327-0*540 12*30 14*81
13* Green Sodd3r y ie ld  (gn .) 21*534*03 9*000.00-74333.33 71.29 72.15
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o f  26.86* The girth  o f intem ode was maximum f o r  V12 

(0*649 cm) and minimum fo r  V17 (0*273 cm)* Twelve typos 
had moan vcluos above tha general mecn o f  0*434 cm* Leaf 

area index had a range between 1.76 in V̂  to 12*13 in V^2

and cloven typos had mean values above the general mean

(3*79)* Tho le a f  (at eta ratio  had a range between 0*366
r

in  Vg end 1.060 In V ^ . Eleven types exceeded the 

general mean (0*594)* The days taken f o r  50 per cent 

flowering was minimum in  (11.67) and took the 

maximum period (76*67 days) to attain 53 per cent flowering* 

In th is case* twolvo typos exceeded the general mean o f 

22*43 days* The length o f  panicle ranged between 19*17 cm
in V,,̂  and 49*60 cm In V^g* Eleven types exceeded the

general mean value (26*43 cm). The dry matter y ie ld  was 

the lea s t fo r  (1,020*00 gas ) end the maximum In V^g 

(17*636*67 gas*) and eleven types exceeded the general 
moon o f  4*623*34 gsns* The crude f ib r e  content varied 

between 25*37 per cent in and 34*10 por cent in  V^g 
end twelve types exceeded tho general riecn o f  23*91 per 

cent* Crude protein content was maximum in  V,. (9*66 per 

cant) and minimum in  (6*99 per cent)* Moan values o f 

10 typos exceeded tho general mean o f  8*23 por cent*
Tho oxalate content ranged between 1*14 por cent in 

end 1*65 per cent in and ten types had mean values 
above the general mean value (1-29 por cent)* The
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Ks (Ce+tfg) ra tio  ranged between 0*327 end 0*540*
Here, twelve types bad mean velues above the general 

mean o f  0*403* Tho maximun quantity o f  green fodder 

. was obtained from V^2 (7^t333*33 gpo) and i t  was the 
le a s t  In (9*000*00 gpa) and dieven v a r ie tie s  yielded 

above tho gonorel mean y ie ld  o f  21,534*03 £pa*

0* V ariab ility  Studies

The v a r ia b ility  estimates f o r  penotypic coo fflo len t 
of variation ( p .c .v , ) end genotypic coo fflo len t o f  

variation  (g*c*v«) among the twenty fou r v a r ie ties  fo r  

the thirteen characters are presented in  Table 3 and 

in  Fig* X* Tho maximum value fo r  genotypic co e ffic ie n t  

o f  variation  (g*c*v«) was observed f o r  dry weight 

(74*33 per cent) follow ed by green fodder y ie ld  (71*29), 
loa f area index (63*61), days to  50 per cent flowering 

(53*64), plont height (31*93), g irth  o f intem ode (31*42), 
length o f  panicle (23 .63), leofieteea ra tio  (27 .75), 
nuabor o f  t i l le r a  (21*83), Ks (C&tFlg) ratio  (12*38), 

crude protoin content (8 .9 3 ), oxalate content (7*97) end 
crude f ib ro  content which had the leant value o f  7*52 per 
cent o f  genotypic co e ffic ie n t  o f  variation*

The highest phenotypic co e ff ic ie n t  o f  variation  

' was observed f o r  d r / weight (76*23 per cen t), followed
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by green fodder y ie ld  (72.15)# le a f area index (64.93)# 

daya to 50 per cent flowering (56.69)# plant height 

(34* 19)# girth o f  intom ode (33.45)# number o f  t i l l e r s  

(30*43)# length o f  panicle (30*03)# looftotcQ  ratio  

(27*79)# Ks (Ca+Mg) ratio  (14 ,01 ), oxelata content (13.23) 
and crude protein content (11*10)* Tho lea st p .c .v . was 

observed fo r  exude f ib r e  content (9*73)#

The lea st d ifference between the two coe ffic ien ta  
( g .c .v .  and p .c .v .)  was observed f o r  le a f8stem ratio  

(0*04 per cen t).

The d ifference was maximum fo r  number o f  t i l l e r s  

(3*69 per cent) follow ed by oxalate content (3*26)# 

dry weight (3*70)# Ks ( Co+Mg) ra tio  (2 .4 3 ), plant height 

( 2*26) ,  crude protein content (2*17)# le a f  area index 

(1*32)# crude f ib re  content (1*21), lnngth o f  panicle 

(1*15)# green fodder y ie ld  (0*66) end days to 50 per cent 

flowering (0*05)*

C* Correlation Studies

The analysis o f covariance was done fo r  e l l  the 

possib le  seventy eight (13 Cg) pairs o f  characters. The 
genotypic# phenotypic end environmental covariance 

components wore computed in  a sim ilar monaer as fo r  tho 
corresponding Variance components* From these values#
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the genotypic* phenotypic end environmental correlotlon  

co e ffic ie n ts  were estimated* The dnta on correlation® 

ore presented under the follow ing heads*

a* Correlations between green fodder y ie ld  end 
i t s  components

b* Correlntions among the y ie ld  components

e* Correlation between green fodder y ie ld  end i t s  
components*

The genotypic and phenotypic covariances between 

green fodder y ie ld  end i t s  components aro presented in  
Table 4* and the corresponding correlation  co e ffic ie n ts  

In Table 5* The genotypic correlation  co e ffic ie n ts  were 
higher than the phenotypic correlation  coe ffic ien ts*  fo r  

a l l  the characters under study;

Tha genotypic correlation  o f  y io ld  with a l l  other 

characters except Ks (Ca+Mg) ra tio  and oxalate content 

wore found to  be significant* The correlation  was the 
highest with dry weight ( r  -  0*9900)* follow ed by 

that with le a f erea index ( r  • 0*9740), plant height 

( r  «  0*9573)# days to SO-per cent flowering ( r  ■ 0*9232)* 
length o f  panicle ( r  • 0*9127)# g irth  o f  lntemode 
( r  ■ 0*8346)# crude f ib re  content ( r  »  0*3795) and 

le a f »stem -ratio ( r  -  0.8931). Ho wav or, i t s  correlation
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Tattle 4* Tlva gRnstyplc (G) aid  phenotypic (P) covariances 
batween green fodder y ie ld  ond y ie ld  corponant*

Covariance
tto. Characters Genotypic stienotypic

1 . Plant hol<£it (an ) 624340.99 635924.04

2. menbar o f  t i l l e r s -32331.06 -33974.09
3. Girth o f  intem ode ( a s ) 1036.04 1870.92
4 . Leaf area ln&sc 36121.47 36720.36
5 . LeafBOtea ra tio 2311.23 2310.00
G. Days to  SO per cant 

flow ering 107337.39 107705.56
7 . Length o f panicle (an ) 107193.16 108032.37
0* Dry io ir /i t  (gm) 53034159.20 34926014.70
9 . Crude fib re  content 

(per cent) 29424.00 29045.X
10* Crude protein  content 

(par cent) -4419.49 -4419.76
11* Qxalobo content (per cant) 239.02 190.94
12* Ki (Ca ♦ Mg) ra tio 81.77 64.22
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with numbor o f  t i l l e r s  ( r  «  -0*3585) end crude protein 

content ( -0.776A) were found to  be sign ificant etui

negative*

The phenotypic correlation  c o e ff ic ie n ts  o f  these 

characters with y ie ld  oleo were found to hove the a&na 
order o f  magnitude as that o f  genotypic correlation  

coe ffic ien ts*  I t s  Value.was the highest with dry weight 

( r  o 0*9746) follow ed by le a f area index ( r  «  0*9537)v 

days to 30 per cent flowering ( r  -  0*9133)* plant height 
( r  d 0*8303)* length o f  panicle ( r  -  0*6743)* lea fI stem 

ratio  ( r -  0*8413)* g irth  o f  lntcxnode (0.8276) and crude 
f ib r e  content ( r  »  0*7392)* Tho phenotypic correlation  

o f  green fodder y ie ld  was not s ign ifica n t f o r  oxalate 

content ( r  -  0.0717) and Ki (Ce+Mg) ra tio  ( r  ■ 0.0693)*
I t  was s ign ifican tly  negative with crude protein content 

( r  O-0.6173) end number o f  t i l l e r s  ( r  ■ *0*2670) per clOmp*

b. Correlations esong the y ie ld  component characters.

The genotypic and phenotypic covariance values enong 

tho y ie ld  components were computed and are presented in  

Table 6 and the corresponding correla tion  co e ffic ie n ts  
in  Table 7*

( i )  Plant height

Tho plant height showed sign ifican t positive
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genotypic association with days to 50 per cent flow ering 

( r  -  0»990o)t dry weight ( r  ■ 0.9567)j g irth  o f  Interned*

( r  ■ 0*92'55)* length o f  panicle ( r  -  0.9255), lea f area 
Index ( r  -  0.9232)* crude f ib re  content ( r  • 0*8746)* 

loa fs stem ratio ( r» 0.3007) end oxalato content 
( r  • 0.2342). I t  had no goiotyplc association with 

Ks (Co+Mg) rntlo (r* 0.1419)* The genotypic association 
o f  plcnt height with crude protein content ( r  ■ -0.7611) 

and number o f  t i l l e r s  ( r  -  -0.5674) were negative end 
s ign ifica n t. The phenotypic correlations o f  th is  

character oleo was sign ificant and p ositive  with dcys to 

50 per cent flowering ( r  -  0.9424), dry .weight ( r  «  0.8S37), 

le a f  area index ( r  • 0.8591)* g irth  o f  intornode 
( r  <* 0.3421)* length o f  panicle ( r* 0.3271)* loafs stt® 

ratio  ( r  ■ 0.7461) and crude f lb r o  content ( r  »  0.6782)* 

S ignificant and negative phenotypic association was 
observed with cmdo protein content ( r  ■ -0*5941) end 

number o f t i l l e r s  ( r  • -0*3656) per dump* No phenotypic 

association with oxalate content and Ks (Ca+Mg) ratio  was 
observed fo r  th is particular character* 1

(11) Number o f  t i l l e r s .

Number o f t i l l e r s  per clump showed sign ificant 
negative genotypic association with almost a ll  the 

characters under study except crude protein content*
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where the association was sign ifica n tly  positive

( r  a 0*6305)# I t  exhibited sign ifican t negative geno-

typic correlation  with girth o f  intoroodo ( r  -  •0*7911)#
*

crude fib re  content ( r  -  -0*6697)# oxalate content 

( r  a -0*6042)f length o f  panicle ( r  »  -0*5692)9 pient 

height ( r  ■ -0*5674)# days to 50 per cent flowering 

( r  m -0*5251)# loafistesi rntio ( r  -  -0*5903) dry weight 

( r  m -0*3227) end la o f area Index ( r  »  *0*2&99)* There 

woe no genotypic association between th is t r a it  and 

Ki (Cn+Mg) ratio* The phenotypio correlations also 

showed trends sim ilar to that o f the genotypic corre­

lations* S ign ificantly  negative phenotypic correlation  

waa observed between th is character end girth  o f  in te iv  
node ( r  -  -9*4736)# crude f ib re  content ( r  ■ -0*4613), 

length o f  penicle ( r * -0* 3374)# days to 50 per cent 
flowering ( r  * -0*3740)B plant height ( r  q —0*3656)# 

loa fs stem ratio  ( r  a -0*2764) and oxolato content 

( r  c  -0 .2721). A non-significant negative phenotypic

correlation  waa observed with le a f area index 

( r  m -0.1694) and Kb (Ca+Mg) ra tio  ( r  a -0 .0602). And 

olso tho phenotypic correlation  with crude proteinv 
content was sign ifican t and positive*
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( i l l )  Girth o f  Intexnode*

Girth o f Intomodo recorded o p os itiv e  genotypic 

correlation  with crude f ib re  content( r  a 0*936$)* plant 

height ( r  * 0*9555)* length o f panicle ( r  ■ 0*9237)* days 

to 50 par cent flowering ( r  »  0*9140)* dry waight 

( r  -  0*8627)* le a f  area Index ( r  -  0*8552)* le a f I atcn 

ra tio  ( r  ■ 0*8122) and oxalate content ( r  -  0*3312)*
I t  had no genotypic association with Kt (Ca+Mg) ratio 

( r  m 0*0464)* Highly sign ifican t negative genotypic 

correla tion  was observed f o r  th is  character with crude 
protein content ( r  -  -0*8959) end nueber o f  t i l l e r s  

( r  -  -0*7911)* The general trend o f  phenotypic correlat­

ions eleo was similar* In th is case* days to  50 per cent 
flow ering had tho highest value ( r  ■ 0*3533) follow ed by 

length o f  panicle ( r  ■» 0*8565)* plant height ( r  ■ 0*8421)* 

crude f ib re  content ( r  m 0*7928)* dry weight ( r  o 0*7903), 

le a f  area index ( r  «  0*7826) and lea fs  sten ra tio  

( r  -  0*7665)* The correlation  o f  th is  Character with 
oxalate content ( r  -  0.2024) and Ks (QatMg) ratio  

( r  * 0.0425) were not sign ifican t. In th is csso also 

i t s  correlation  with crude protein content ( r  ■ -0*6753) 

and number o f  t i l l e r s  ( r  «  -0*4786) were negatively 
significant*
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( lv )  Loaf oroG index*

At genotypic le v e l, th is  character exhibited signi­

fica n t positive  correlations with dry weight ( r  -  0*9093), 

plant height ( r  -  0*9232), days to  50 per cent flowering 

( r  -  0*9172), length o f panicle ( r  -  0*8652), leafJaten 

ra tio  (r-0*6602, girth  o f  in to  mode ( r  «  0*3352) and 

crudo f ib re  content ( r  -  0*6198), Negatively sign ifican t 
genotypic association was soon fo r  th is  character with 

crudo protein content ( r -  -0*7542) and nunber o f  t i l le r s  

( r  -  -0*2689)* With other characters, the genotypic 
correlation  was not significant* The phenotypic 

correlation  co e ffic ie n t  of le a f area index was the highest 

with dry weight ( r  ■ 0*9437) follow ed by days to  50 per cent 

flowering ( r  -  0*8977), plant height ( r  -  0*8591), le o f i  
otcia ra tio  ( r  -  0*3404), length o f  panicle ( r  «  0*8301), 

g irth  o f  interna do ( r  -  0*7826) and crude f ib r e  content 

( r  -  0,6336). The phenotypic correlation  was sign ifican tly  
negative with crude protein content ( r  -  -0*5907). Leaf 

area index had no association with oxalate content and 

K: (Ca+Mg) ra tio  at phenotypic as well as genotypic lev e ls

(v ) Leafsstem ratio*

Loaf I stem ratio  showed s ign ifican tly  p ositive  geno­
typ ic correlations with length o f  pon iclo ( r  -  0*6679), 
crude f ib re  content ( r  *  0*8670), le a f  area index



( r  -  0.8602), dry weight ( r  • 0 .8336), girth  o f  ln tor- 

ncdo ( r  a 0.8122), day® to 50 par cent flavoring  

( r  a 0.8034), plant height ( r  a 0.8007) and oxalate 

content ( r -  0.4343). The genotypic correlations were 

sign ifican tly  negative with crude protein content 
( r  ■ -0.8420) and number o f  t i l l e r s  ( r  ■ -0 .3903 ). The 

phenotypic correlations also were sign ifican t end positive  

f o r  th is  character with other y ie ld  components such as 

le a f  ares Index ( r  ■ 0*8404), length o f  panicle 
( r  a 0*8359), doys to 50 per cent flow ering ( r  -  0*8020), 
dry weight ( r  -  0*7902), girth  o f  interaod© ( r  -  0*7665), 

crude f ib re  content ( r  * 0*7485), p i cut height ( r  -  0.7461) 

and oxalate content ( r  ■ 0.2514). Negative phenotypic 

correlation  wae observed fo r  crude protein content 

( r  -  -0*6772) and number o f  t i l l e r s  ( r  ■ -0*2764)* The
v

character had no association with Ks (Ca*Hg) ra tio , both
r

at phenotypic and genotypic le v e ls .

(v i)  Days to 50 per cent flowering*

Days to 50 per cent flowering showed high positive  
genotypic correlation  with plant height ( r  ■ 0*9900), dry 

weight ( r  »  0*9567)* lo a f  area index ( r  «  0*9172), girth  
o f  Internode ( r  ■ 0*9140), length o f  panicle ( r  -  0.8S72), 
cm do fib re  content ( r  -  0.8532) and leofssteta ratio 
( r  *■ 0*8304). I t s  genotypic aseocia&lon with crude protein
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content (r a -0*7336) sod nunber of t ille rs  ( r  m -0*5251)
i

Mere o ig n lficen tly  negative* The phenotypic correlation  o f  
th is character with other y ie ld  components nleo ohowed a 
sim ilar trend* Tho highest p os itive  phenotypic correlation  
co e ff ic ie n t  was with plant height (0*9424)* followed by dry 
weight (0*9113), le a f  area indcn (0*0977), g irth  o f  intom odo 

(0*8923), length o f  panicle (0*3321), lo a fis to a  ra tio  (0*6020) 
end crude fib re  cant eat (0*7330) • Ao in  tho case o f  genotypic 
corralaticsiOf tho phenotypic correlation  with eruds protein 
content ( r  ■ -0«£Q90) and number o f  t i l l e r s  ( r  «> -0*3740) 
d e c  wore negatively sign ificant* There waa no association 
fo r  th is  character tdth oxalate content and Kt (Ca-rtSg) ra tio  

a t genotypic us w d l  as phenotypic levels#
t

(v ii) Length o f panicle*
;

The genotypic corrolstlenc of th5.s character wac 
aigniflcont end positive with other characters liha girth 
o f interncdo (r  » 0*9237), plant height ( r  « 0*9235), 
cruda fibre content (r  » 0*8963), dry (r « 0*8932),

loaf area indes: (r » 0*8552) end cnalato content 
( r  => 0*2940). Ho genotypic association was observed with 
Kt (Ca-frHg) ratio ( r  »  0*2040)« The genotypic association 
was significant end negative with crude protein content 
(r  »  -0*8049) and number of tillo ro  ( r  »  -0,5683)* Tho 
phenotypic correlations oloo wore significantly positive
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with g irth  o f  intem odo (r  a 0*8569) * days to  50 por cent 
flowering (r  ■» 0*0581)» le a f jatca  ra tio  ( r  «  0,0339)# 

weight ( r  »  0*83140 , le a f  area in to : ( r  «  0*0501)* plant 
height ( r  -  0*8271) end erode fib re  content (p  ** 0.7506). 
Sbero was no phenotypic Qnaocioti.cn fo r  the character 
with Kt (Oa+Mg) ra tio  ( r  tj 0*1530)# end oxalate content 
( r  «  0*1459), S'ho correla tion  co e ffic ie n ts  o f  th is  

character with aruda protein eontacit and sninfoor o f  t i l l e r s  
were negative and significant# th o ir  vSdv.es being •0*6433 
and •0.5674 reopactively .

( v i i l )  Dry waiefct.
i

Dry traieht exhibited high pon ltivo genotypic 
association  with le a f  area index <r »  0,9898)# plant 

hoi/^it ( r  *  0.9567)# length o f  panicle ( r  »  0,8922)#
Girth o f  intorncdo ( r  »  0*0627)# crude f ib re  content 
( r  a 0*8438) end IcnfsctcQ ra t io  ( r  o  0*82(26)« I t  had 

no Gccociation t£th oxalate content ( r  a 0*0966) end 

Kb (Ca+Hg) ra t io  ( r  =■ *0.1092)* I t  hod n ign ificon tly  
negative ccrrolGtlona with ©rude protoin content ( r  «  -0.7291) 
and number o f  t i l l e r s  ( r  *  -0*3227)* Thic character 
had siGhi^icontly positive  phenotypic correla tion  with 
le a f  area index ( r  «  0,3$57), dgyo to  50 per coat flowering 
( r  • 0.9113) ,  plant height ( r  »  0*8807), length o f  panicle 
( r  »  0,8314), g irth  o f  intcm odo ( r  a 0*7908)# lea fs stem
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ra tio  ( r  ® 0*7902) and crude f ib r e  content ( r  • 0*6799)*
The phenotypic association was negatively sign ifican t 

with crude protein content ( r  -  -0.5692) and number o f 

t i l l e r s  ( r  -  -0.2355) end not sign ifican t with Ki(Ca+Mg) 

ra tio  ( r  «  Q.0646) end oxalate content ( r  • 0.0401).

( ix )  Crude f ib re  content.

The maximum correlation  f o r  th lo  character at 
genotypic lev e l was observed with girth  o f  intem oda 

( r  > 0.9&65) follow ed by length o f  panicle (0.8965)* 
plant height ( r  »  0.8746)* le a f 8 sfcxn ra tio  ( r  * 0.6670)* 

days to  50 per cent flowering ( r  »  0.8582)* dry weight 

( r  «  0.8458), le a f  area index ( r  “  0.8196) end oxalate 

content ( r  ■ 0* 5937) • With crude protein content end 
number o f  t i l le r s *  the genotypic correlation  co e ffic ie n ts  

were negative ( r  ■ -0.8320) and ( r »  -0 .6697). The 

phenotypic correlation  co e ffic ie n t  o f  th is  character was 

highest with girth o f  lntemode. ( r  «  0.7923)* follow ed by 

length o f  panicle ( r  -  0.7306)* lea fs  stem ra tio  ( r  »  0.7483)* 

days to 50 per cent flowering ( r  »  0.7350)* le a f  area index 

( r  • 0.6336), dry weight ( r  »  0 .6799), plant height 
( r  -  0.6732) end oxalate content ( r  -  0.2364). Tha 

correlation  with Ki (Ca+Mg) ra tio  was not sign ifican t both 
at phenotypic and genotypic le v e ls .
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(sc) Crude protein content*

Grade protein content showed sign ifican t negative 

correlations with most o f  the characters under study, 

except with number o f t i l l  ors where the correlations wero 

p os itiv e  both at genotypic and phenotypic lev e ls  

( r  -  0*6303) and r  * 0*4593 respectively)* At genotypic 

le v e l, the maximm negative correlation  was observed with 

girth o f  interns do ( r «  <0*8959), follow ed by loa fs  stem 
ra tio  ( r  -  *0*6420), crude f ib re  content ( r  -  *0*3320), 

plant height ( r  * *0*7611), lo a f  area index ( r  **0*7542), 

days to  50 per cent flowering ( r  • *0*7336), dry weight 

( r  a *0*7291) and oxalate content ( r  -  *0*5760). At 

phenotypic le v e ls  e lco  negative correlations were observed 
with leafs Btem ratio  ( r  • -0 .6772 ), g irth  o f  internode 

( r  *  -0*6753), length o f  panicle ( r  «  <*0*6458), days to 

50 per cent flowering ( r  * *0.5390), plaht height 

( r  -  -0*5341), dry weight ( r  * *0*5692) and oxalate 

content ( r  * *0*2394). There was no association between 
th is  character end Ki ( Ca+Mg) ratio  both at phenotypic 
and genotypic levels*

(x i )  Oxalate content*

In general, th is  character showed only weak 

correlations* S ignificant p ositive  genotypic correlations
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wen? observed with len f 5 otera ra tio  ( r  ■ 0*4343)« 

crude f ib re  content ( r  «  0*3907). g irth  o f  intom ode 

( r  * 0*3312). length o f  panicle ( r  *  0*2940) and plant 
height ( r  «  0*2342)* Also, s ign ifica n t negative 

correlations were found, with number o f  t i l l e r s  
( r  m -0,6042) and crude protein content ( r  ■ -0*5760) at 

genotypic levels* The phenotypic correlations were posi­

t iv e ly  sign ificant with leafs stem ra tio  ( r  -  0*2614) 
crude f ib re  content ( r  »  0*2564) and negatively signi­

fica n t with number o f  t i l l e r s  ( r  »  -0*2?21)* In the 

remaining oases, the correlations were not sign ifican t 

ot phenotypic as well as genotypic levels*

( x l l )  Ks (Ca+Mg) ra tio .

This character did not show sign ifican t associations 

with any o f  the characters under study at phenotypic and 

genotypic levels*

f

0* Path C oefficien t Analysis

The f iv e  morphological characters, which showed 

highly sign ificant genotypic correlation  with green fodder 
y ie ld  v iz * , days to 50 per cent flow ering, plant height, 

number o f t l l l o r s .  g irth  o f  intom ode and length o f  panicle 
were considered fo r  path co e ff ic ie n t  analysis in  order to



p a rtition  tho to ta l association  o f  tho charcctcra 

with graen fodder y ie ld , in to  d irect and in d irect o ffeotn . 
Path eo e f f ic ie n t  a wore worked out end tho rocu lto obtained 

arc precentod in  Table 8 and F ig, IX,

(a ) P,lrcot__oftocta*

The jaaHinu© contribution to  green fodder* y ie ld  ma 
through plant height, oinco i t  recorded sCKtmsa positive  
d irect e f fe c t  (3«7924), follow ed by g irth  o f  intern ado 

(2,5052) end rambor o f  t l l l e r o  (1,3333) • Eteyo to  50 per 
cent flowering atfd length o f  panicle chov/eti negative d irect 
e f fe c ts , th e ir  vnluoa feeing *3,3609 and -1,0068 respectively

(b ) ffndireot e ffo c ta ,

(i) Plant height#

Plant height ohoved p os itive  in d irect e f fe c t  only 

v ia , g irth  o f  intom odo (2 ,3937), A ll other in d irect 
e ffe c ts  wore negative, KasiauQ negative in d irect e ffe c t  
was through days to  20 per cent flowering (-3 ,5603 ), 
followed by length o f  panicle (*0,9317) end rsnhor o f  
t i l l e r s  (-0 ,7566 ),

( ! i )  gusher o f  t i l l e r s .

I t  Iiod p oc itiv o  in d irect e f fe c t  a cm y ie ld  through 
ciayo to  20 por cent flowering (1*0656) csnd length o f



Teble g* Feth a o o ff ic lc n t  value* -  D irect end in d ire c t  gonotypic a ffe c ts  ca groen fodder 
y ie ld  through various y ie ld  ccrpcnzmts.

si*no. Characters Direct
effect

Indirect effect* via
Plantheight
icm>)

kfutcboro f
t ille rs

Girth Days to of inter- 50 per 
node cent 
(ca ) flowering

tongthof
pcniclo
*cm„)

Totaleorrcle-
tion

l . Pleat height (cm) 3*7924 ■mm -0*7566 2*3937 -3*5605 -0.9317 0*9373

2# tMtcitor o f t ille rs 1*3333 -2*1510 # # -1.9319 1*8696 0*5721 -0*3535

3. Girth of interned*
(cm)

2*9052 3*6235 -1*0549 •  • -3*2543 -0.9350 0*8846

4* Days to 50 nor cent flowering -3*3605 3*7924 -0*7002 2*2097 •  * -0*8932 0*9282

B. Length ,o£ paraicle
(cm)

-1*0060 3*5093 -0*7577 2*3266 -3*1539'T*- »  * i * • 0*9127

Residual e f f e c t  <= -0*2625
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panicle (0.5721) and negative ind irect e f fe c ts  through 
plent height (-2.1318) and girth  o f  Intercede (-1 .9319).

( i i i )  Girth o f  internodc*

Girth o f lnternodo showed p ositive  in d irect a ffe c t  

on y ie ld  only through plent height (3.6236). I t  had 

maximum negative ind irect e ffe c t  through days to 30 per 

cent flowering (-3.2543) follow ed by number o f  t i l l e r s  
(-1 .0549) end length o f  panicle (-0 .9350).

( lv )  Days to  30 per cent flow ering.

Thic chnracter exhibited maximum p os itive  indirect 
o ffs e ts  through plant height (3 .7924), follow ed by g irth  

o f internode (2.2397). I t  also had negativo indirect 

e ffe c ts  through length o f panicle (-0 .0932) and nuaber o f  
t i l l e r s  (-0 .7002).

(v )  Length o f  p cn ic le .

The p ositive  indirect e f fe c t  6 f  length o f  panicle 
on y ie ld  was maximum through plant height (3.5095), 
follow ed by g irth  o f  intem ode (2 .3266). I t  also had 

negative ind irect e f fe c ts  via , dsya to  30 per cent flowering 
(-3.15B9) and nunber o f  t i l l e r s  (-0 .7577 ).
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D I S C 0 S 3 I  OH

In any crop, prior to a production brooding 

progy-snsso, baaic research hoc to to carried out to 

obtain infforcaticno on tho brooding behaviour, m&mt 

off genatio variability existing In the available) 

OoraplGen, gcnatio meeolations between various chara- 

ctern, horitabillty of characters, the typo of gone 

aotiono operating in tho oppression of these characters 

ate* Knowledge on these paresotero help tho breeder 

for direct celection and in choosing tho appropriate 

parent sQtorlal ffbr tho Dost suitable brooding 

methodology* The pro cent investigation aics at 

obtaining csdg of thoco bade genetic inftarmtlcns in 

guinea grass, which is  one of tho coot popular fodder 

grasses in SCoroin# Tho results obtained ffrco tho present 

study ore discussed feolowfl

A. V ariab ility  Studies

Guinea grass io  a naturally crocs pollinated crop 
and hence exhibits vast amount off variability* In tho 
present study elso, tho analysis o f varienco revealed 
that there waa significant difference esHsng tho twenty 
four varieties o f guinea crass tested, for o il tho
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thirteen choractcro otudied, Of tho twenty four varieties 
uood for tho study* ono variety vis*, P*T0*E#ft* 533 had 
soon valuao for above the con oral coon values, for o il 
the morphological characters considered for tho study* 
Variety dependent variations on neon valUGfl wcra noticed 
in alnont o il tho characters cnQlycod# P illo i £t ni*
(197^) have reported olnilor findlngo tn Guinea grans*
2he exlctanco o f cuch varietal diversity offera much scope 
for formulating fitturo brooding procraxiQn*

Voidability ia tho fcaaia o f cay crop Improvement 
procraiaee*' Wide Genetic variability in tho baeo popula­
tion provides the ways for crop improvement through 
systematic brooding procedures, I t  ia a prc-rc qulQito in 
tho inprovancnt o f any cultivable crop, to precisely gdcosd 
tho nature of variability occurring in a taco population 
and tho factora isifluonclnG lb* Sho obsorved variability 
pay bo duo to ganotio or anviremental factors, or dua to 
an Interaction between tho two* Partitioning o f tho total 
variability Into horitablo end noo-hcrltsfclo porfciona holpo 
the brooder to assess the Genetic value of the various 
Genotypes; andalco tho oxtent o f achioveaento posoiblo 
in that particular crop*

2o mika a mopo valid oocparicon, an accurate esti­
mate of phenotypic end genotypic variabilities wore
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compute*! An tamo o f tho corresponding coefficients o f 
variation vis*, phonotypia caoffioicnt o f variation 
(p«c*v*) and genotypic cooffieicufc o f variation Cc»c*v.) 
which arc froo froa tho unite of Gsacureccntsj whereas

, ptaotyplc osd genotypic varicneo ootinatca era ccaoai-
\

atcd with m ite o f aoasurosento* In tho precast study, 
M$a g«c*v* valusa woro observed for characters liHo 
dry weight, green fodder yield, leaf area Indes and days 
to 50 per cent flavoring indicating that those charaotora 
ore potentially variable* High c*c*v*valuco for fodder 
yield were reported by Sethi cad Singh (1970) in barley 
fodder and fcy EfcanahodA (19G0) in fodder ragi# Alco, 
flano (1975) cod Gupta and Athi&*al (1966) obtained
Gioilor obaervarions in fodder oorstarn and pearl niXlet 
respectively* High g*c*v* vcIuoq for dry cattcr yield woo 
reported in fodder ooto by tEhyagi at o^* (1977) • In the 
case of days to 90 per cent flowering Gupta end Athwal 
(1966) have reported high g*o*v« values in forage pearl 
oUlot* But tho come io  reported to bo low in barley 
fodder (Sethi and Singh, 1970)* She high s*c*v* values 
for those characters in tho precast study suggest that 
they can bo given priority in selection proGramaeo, in tha 
coco o f  guinea grass* Sho other characters that cfcowod

i



nodarately high g*c*v# were plant height, girth o f 
intamodc# length of panicle and leaf«a ten ratio*
Siollor trends for pleat height txio alee imported by 
Hair and Gupta (1977) in fodder oatc* This, character 
also needs to bo given iEportanca in eel action progmnnos*

A pcrucal o f tho difference between phsnotypio 
and genotypic coefficients of variation for different 

< t r a its  indicated that i t  was the least for loofactea 
ratio# doyo to 50 per cent flowering and green fodder 
yield# Yhlo clearly suggests that theoo characters are 

. least influenced by Gnvlrennssit and genetic factors play 
a dominant ro le  in determining the osprosoion of these 
trotto*  Patniifc (1963) obtained qj&Uar roculto for 
days to flowering in rogi# E:e largo difference between 
those two coefficients of-variability (p*c*v* and g*c*v*) 
observed in tho coca o f nuabcr of t i l l e r s  per alunp 
indicated that esjfcemol factors ploy on important role in 
deteralnlng I t s  ajsprooeion*

’ B* ■ Correlation .Analysis

Yield is  a coqplcx quantitative character end 
easy other cotrio traits which oro interpolated iniluertco 
it* A colecbi.cn applied on cso trait may show a corre­
lated response 021 other characters also* oinco thoco
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component cK^ractorn chow ihtorcorroloticao* Therefore 
o s t i E i o t i c n  o f p h e n o t y p ic *  ccnotypio and c n v ir o r iG e a t a l  

c o r r o lG t A o n o  botwocsn y i o l d  end y i e l d  components end aioo 
coons tho yield eoaponcnta thecoelves fora a prc-rctpiAoito 
for making effective selection# ospecfclly uhoa two or more 
characters ore simultaneously considered la tho selection 
programme!*

In General, tho genotypic correlation for the 
different characters ware higher than the phenotypic 
correlations» Such a trend has been observed in forage 
eorghusi (Vichnucuorup and Chsucale# 1962); in proseolllot 
end Cenofome oiHarlfl (GobqIgq, 1976) and in ragi 
(Dhanakodi# 1980)* This auggcota that expression of tho 
characters are strongly intoFrelGtod end ccnatioolly 
controlled*

In tho procent AnvoQtigoticn# fodder ylold uas 
found to be significantly correlated with o il  tho Chara­
cters except ossalato content end Kj (Ca+£3g) ratio* It 
indicated that majority o f tho yield components chosen 
for tho study coy probably bo directly associated with 
fodder yield*

Plaritheight had hiob poeitiva consolation with 
green fodder yield* Signifleant positive corrolaticn o f 
plant height with green fodder yield had been reported 
in several other crops Ilka Conohrun clAinrfo
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(SofiFQ 19&9} Yedav gt 1974k Rcaaowany, 1974
and Gopclon, 1976)  ̂ Italian ryo grans (Fu îmoth and 
Susukb 1975),  fodder bojra (Gupta Gnd Athual, 1966}
Gupta and Honda, 1971 and Gupta end Sindhu, 1973), barley 
fodder (Sothi and Singh, 1970), fodder oats (Hco £t p.l»,
1970} Stasolo end Hlobra, 1970 and Singh at 19QG) 
end in jSofrtochloa fruaontaccoo (Eeina ftcthaanod, 1979)#
Toller variatics along with their added foliage positively 
aids for higher photaoyntbatla efficiency which tnay account 
for increased fodder yicldo.

In tho proaont otudy, tho nuaber o f tilloro  per clisnp 
woo found to bo negatively correlated with green fbddor yield# 
Eiio io  in confinalty with tho findingo of JDhenahodi (19G9) 
in regi* But# neny of the previous woiftoro reported a otrong 
positive correlation between those two traits in other coroal 
foddcrc lihe fodder ba^ra (Gupta end Athwal, 1966} Gupta end 
Benda, 1971} Scecaia aj.,, 197G end Shyogi at al , ,  1930) 
and fodder oato (Bair end Gupta, 1976} Obucolo end flichra,
1970 end Slnrh o t  $\m9 1SG0)} and alco in grace feddero 
liho Ccnchnaa ollicrlq  (Bohra £ t  n^*, 1969} Yadov at a l . ,
1974} Rooaewcny, 1974 and Gcpalon, 1976) and Italian rye 
graoo (FUJAiooth and Gucuhi, 1976)* It ip noteworthy to 
neaition at thio Suhcturo that noct o f tho types chosen for 
tho present investigation did not exhibit n synchronous 
59 por cent flowering# tihilo a feu tilloro  woro in bio on.
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£ct; ottios'G ware atlH in vegetative phase, loading to 
a noii-rGaHeation o f tho f u l l  contribution by tho UHors 
to tho fbddor yield*

Girth of lr,tomcdQ oKfoibitod hi$i poeitiva asso­
ciation vith croon fodder yield. In forage oor$&n,
VacudGva liao end Ahluwolia (1977) observed oiollor 
correlations# Positive) aseooiatioa botifcen ctilin dictator 
and fodder yield had boas' reported in forage corpus 
(Vaithiolinssa, 1979) and in Efebinochloa frtnonfraeeBo 
(Efaina Hofco&QcdV' 1979) ■

Leaf area indcs also shewed strong positive corre­
lation vdth yield* Pos±tivo correlation  botuoca lo a f  area 
end fodder yield had been observed in  onto (Hair end 

Gupta, 1975) end bctfra (ghvari ot pi** 1980)* The strong 
end p os itiv e  correlation between green fodder yield end 
loaf area inti on coy bo explained on tha basic of tho 
•cource-oinh1 relatiGnoIiips * Sho leaf area psovidoo tho 
photocynthosiains surface which serves on tho •source* for 
GQoioilatoa* This aeainilatea c^t * o.ccunulatcd in tho 

vegetative? plant parts end oleo  contribute to tho production 
o f  ooro •Dourco* v ie ,, leaf area* Ac leaf area insraasQo, 
tha fcionasa Qocucwlction alee (jet increased in a linear 
order which nay lead fo r  higher production*

Days to SO per cent .flowering chewed filch poeitiva 
correlation with green fodder yield* Thia findinq la in



71

lino with the reports off Vishnu Swarup and ChaugoXo (1962)* 
Paroda at o^* (1973)* Vaaudova lBqq cad Afcluwolia (1977) 
acid R o o d  ot n̂ * (1979) In forage oorghra* Ehanabodl 
(1939) also has reported d o lla r  finding In fodder rogi«- 
Varieties that taho ssara days to attain 50 per ceait flower- 
ins attiQQ posses a a longer vegetative phase thereby helping 
to acoaoulatG core QGoiGilatoa* which finally contributed 
to increased fodder yields* She length off panicle was 
another character found to have oignif leant positive 
association with fodder yield* Such on association had 
boon reported in Caochrug olllarlo by Yadov Gt a?,. (197&) •

Dry natter yield had tho highest p os itive  associ­
ation with green fodder y ield* SAtailor s ign ifica n t asso­
cia tion s in  biOEoso sccusolatlon  wcro reported ty 
Cotcocyour-Rico gt a *̂ (1971) in B jflltarta* Uolna Hohccnodl 
(1979) in  Bciiinoohloa flruaegtaceao* Fu^inoth end Susufcl 
(1976) in Italian ryo graca and by voithiolingco (1979) in  
forage coxghuo* This correlation nay euggoot that 
cucculer.CQ and water content are sinilar in tho different 
varieties tried* V

Another character that ohoued negative coirrolation 
with yield was the crude protein porcontago* This finding 
is  in ccnffiraity with tho observations by Rood £& nl» (1979) 
in forage ocrghrn* end by Bray and Haclior (1SS1) in 
lSctaria. gpttacelata* Convention o f  photooynthotio aooiniXateo
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into credo protoin is  on energy eonsuoins proeoso* Hence 
part o f the aoelciilotea synthesised coy be utilised for 
protein synthesis* viiich leads to a redaction in total 
yiolci o f fodder*

Data on Intorrolotioraeliipa enong tho yield cocroo- 
nenta give a sore reliable) information* ratlier than a 
Icnowledge off association between yield and its  conponento*

v In tho present study* the intoiwolationships 
mong dry weight* plant height* girth off intomodo* 
length off panicle* loaffioten ratio and leaf area Index 
were high and positive at genotypic level, Thin suggests 
the possibility off picultaneauo improvement off those 
characters from d selection programce involving- any one 
off theoo traits*

Ponitivo correlation uaa observed hotuecn dry 
matter yield end plant height, Similar results hod been 
reported by Ycdov et £ i. (197^) in Cenchrao cllia rlo .
Dry matter yield c l  go had ftfeh corrdation with days to 
50 per cent flowering* which is  in conffiraity with tho 
findings off Vivoro (1379) in Italian ryo grass* This Bay 
bo due to tha fact t3iat varieties having longer vogotativo 
phaco obtained nova time for increased dry natter 
accumulation.
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Plant height had negative correlation with snrates* 
of tillers# Sioilar findings hod been reported In ragl 
by Goad and Loliahsii (1977) and in forage eorghua by Jborar 
end Fnroda (1976)# But in C.encfesia p-Uiario wrfco by 
Reoaowony (1974) revealed that there woo no association 
between plant height end nuabcr of tlllora  •

Giiico plant height* dry natter yield, girth of 
intercede, length o f panicle, loaf area index, days to 
50 per cait flowering end leaf acton ratio ohowod high 
nagnitudo of correlation with yield end inter-relations 
aeons thonselvos# colection can perhaps bo baaed on 
these cljorccters for improving fodder yield in guinea 
grass.

C. Path Coefficient Analysis

Path analysis miggested^by Dewey and Lu (1959) 
provides (method for separating tho correlation coeffi­
cients into direct and indirect .effects and i t  measures 
tho relative importance o f the component characters In 
influencing tho yield# Kany viortserG utilised this nethod 
to h g d e u t o  the degree of influence o f the c o m p o n e n t chara­
cters on fodder yield o f ccvorcl fodder crops. Those 
contributing characters exhibit different degroea o f 
associations among thcacelves# A chance in one character 
alters I t G  relationship with other associated characters
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end finally w ill reflect on yield* To detorffliao tho 
relative contribution of different characters tovorlo 
fodder yield and to no a euro tho co-ordinated .ralaticn** 
chip existing enong thaca traito, tho fodder yield and 
fivo o f its  component ciisractors in guinea grass were 
subjected to path enolycio* Out o f these five coc^onent 
characters, throo characters (plant height, girth of 
iTStemodo and number of t ille rs ) a&lbitod positive direct 
effect on fodder yield* The other two traits (days to 
50 per coat flowering and length of panicle) obav/ed 
negative direct offocts* ^

Positive direct o f feet o f plant height on fodder 
yield was in confiroity with the finding0 o f nevoval 
earlier reports by Dohra at clI* (1969) and Rocaavaay (197*0 
in Cenchrug ollinrle* Kaphudo (1972) and Patel ot e l* (1973) 
in forage corghuo and Bhuoalo and Mlshra (1970) in fodder 
oats# But Baroda ot nl* (1975) observed negative direct 
effects o f plant height on green fodder yield o f oorghun*

In the present atudy, tho mabor o f tille rs  also 
chawed positive direct effect on fodder yield* Cicilar 
sraportc are cvailablo In fodder ragi ao revealed by the 
studies of S>hanols:odi (1900)*

/in other character that had direct pooltiva effect 
was girth of interned©* Rojnaevjony (197*0 In Cenchrua 
oilieris  and Naphudo (1972) and Paroda at a l* (1975) in
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borage corghmo olco had reported s!M2ar resulto*
Fatal ot nl. (1973) reported a positive direct effect 
o f dAametor o f the cuIeq on fodder yield in fodder 
oorghum*

2ho DsaxiauEi contribution to yield io  through plant 
height* followed by girth of intemodo and number of 
tlllore* Iho correlation o f plant height with fodder 
yield in high and positive* Thio in duo to tho total 
offset o f its  direct contribution end its  indirect 
effect through e^rth o f Interuoda* Dha significant 
correlation between girth o f intemcdo and yield nay be 
duo to the direct effect o f -that character ca yield* 
along with its  indirect effect through plant height*

The correlation of number o f t ille rs  on green 
fodder yield I d negative* though its  direct effect lo 
positive* Shio negative correlation cay bo duo to the 
negative indirect offecto through plant height and girth 
o f intcmndo. Plant height end number o f tillora  arc

't

negatively associated* which indicatou that taller 
varieties are having loco number o f tlllore*

Dayo to 50 par cant flowering c l so had c strong 
poeitiva correlation with fodder yield* 'However* its  
direct effect cn yield was negative. This nay bo duo to 
its  high negative indirect effect through number o f tillero  
end length o f panicle* But tho direct effect o f length
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o f  pani.dc vac, also negative* Therefore* tho influence 

o f  maaber o f  t i l l c r o  can bo tnhcn to  bo noro re lia b le  

than that o f  length o f  panicle*

- Vroa tho abovo findlngo* ve can conclude that 
plant height i s  tho fa c to r  that a ffe c ts  fodder y ie ld  

aor* than any o f  tho other fsctora# I t  i s  o leo  evident 
that selection  fo r  the inprovaaont o f  fodder y iU d  can 
bo e f f ic ie n t  i f  i t  i o  based on plant height and girth  
o f  in tcm xlo* since thoaa characters sa tis fy  both the 
E*o<iuirC3ento o f  correlation  onolyciu end path ar.alycio*
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B U H H A R ?

An investigation was iszdertahctj at tea Dgpartaant 
o f Agricultural Botany* College? o f Agriculture* yalloyanl* 
to study tho extent of. variability* Genetic associations 
between various yield contributing factors end tho Danner 
in which thaao factors contribute to the fin d  croon fodder 
yield* anonc; twenty four colooted varieties o f Guinea craos. 
Observation a wore cade on nine Dorpholosical characters 
vis** 1* plant heicbt* 2* nusbor o f tillers* 3* cirth o f 
intomocio, 4* leaf area index* 3m laafiotca ratio*
G* days to SO per cent flowering 7* length o f panicle 
end 8* dry catter yiold end four choaical attributes vie**
1* crude fibre content* 2* crude protein content 3* oxalate 
content end 4* Kt (Ca*Hc) ratio fnen each o f tha twenty 
t o r  varieties under study.

Tho varieties showed significant difforenceo coons 
theaaelvea for a ll the characters studied* which indicated 
that considerable csount of variability existed escorts thoo* 
Greon fodd or yiold* dry fodder yield* days to SO per cent 
flowering and leaf area index were found to exhibit consi­
derable variability both at phenotypic and conotypio lovols 
indicating that those characters are potentially varioblo* 
Variability analysis also revealed that lenfistea ratio*
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dayo to 50 per cent flowering and green fodder yield 
arc tho characters least affected 'ey environment sad 
genetic Motors ploy a greater role in dateroining the 
expression o f thece traits# It was alco revealed that 
In the o q d o  o f  number o f tillers* tho e n v i r o n m e n t a l  factors 
have a greater rola in its  expression#

2ho correlation analysis revealed that# tha geno­
typic correlation coefficients wars higher t t o  the 
phenotypic ©orrolaticn coefficients for o il tho characters 
studied* Dry weight, loaf oroa index# plant fcoight, 
days to 50 por cent flowering, length o f  panicle end girth 
o f  Interaada showed high positive association with green 
fodder yield, both at phenotypic and genotypic levels, 
whereas’ those associations vora oipnificent end negative 
for erode protein content ami number o f tillers#
Correlation analysis among tho yield compas-iosts showed 
that days to 50 per cent flowering, plant height, dry 
weight, loaf area index, girth of intcmoda and leaf* ©tea 
ratio had significant positive associations among thaqaelvos# 

* Sills indicated tho possibility of staltsmoouo iKprovcacnt 
of those c!iaraetcro from a selection programme involving 
any cno o f these traits#

She oosooiatioa o f number of t ille rs  with green fodder 
yield end o f tho yield components except cmdo protein
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content vas nogatlvo* TMo otoorvatton woo Sound to
I

d i f fe r  fnoa that o f  acny previous works In corco l aid 
grass fodders* B it th io  nay bo explained dua to  tho 
fa c t  that nono o f  the v a rie ties  cclected  fo r  tho study 
exhibited a synchronous 50 per cent flow ering, which vas 
tho otaga at which tha plants were cut end the observat­
ions wore taken* While a few t i l l e r s  wore in  f u l l  b loea , 

few othars were s t i l l  in  a vegetative phase, loading to  
a nonrcallcation o f  the f u l l  contribution by tho t i l l e r s  
to  tho fodder yield* Tha p os itive  association  fo r  th is  
character with crude pretain content nay be duo to  the 
fa c t  that both thaco characters had s is  l ia r  nogcvtivo 
association  with tho other characters.

Five taorphologlcol charaotoro v ia * , plant height, 
g irth  o f  in tom  ode, days to  50 por cent flowering, 

nuabor o f  t i l l e r s  end length o f  paniclo which showed 
highly sign ifican t genotypic correla tion  with green fodder 
y ie ld  wore considered fo r  path analysis, so as to  separate 
the to ta l genotypic correlation  o f  theoa cbaructora with 
green foddor y ie ld , in to  d iro ct  and in d irect e f fe c t  on 
yiold* Path analysis revealed that tho tnaxinun contri­
bution to  groan feddor y io ld  wao through plant hoight, 
since i t  recorded maxiciua p os itive  d ire c t  e f fe c t  on y ie ld . 
This was followed by g irth  o f  intom odo and rarsbar o f
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tillers# Days to 5K) per oaat flowering and length o f 
pcniclo tjad negative direst effects.

$ba path analysis cfaowod c  considerable positive 
indirect effect o f doya to SO per CGnt flcworins# Girth 
of interned© and length o f pssiclo thresh plant height# 
She positive indirect offsets o f doyo to SO per cent 
flowering cad length o f panicle through girth o f inter­
ned o also trere considerably higher in nncnitudo, l

Similarly* high negative indirect effects voro 
observed for plant height* girth o f intorsiodo and length 
o f panicle* through days to SO per cent flowering#

Shtso tho prosent ©tody revealed that tho cmtesa 
contribution to yield was through plant hoi$st followed 
by Girth of interned o end nuabor o f t i l l  ere* I t  tjas alco 
concluded that plant height woo tho factor that affects 

' yield core to n  any other factera# Plant height end 
nuQber o f tille ro  vqvq found to be negatively associated 
v&th each other# Sfoia indicated that ta ilor variatioo 
wore having loos nuEjbar of t i l l  ora#

Proa tho above findings i t  con be concluded that 
selection fbr inproveoant o f fOddos yield io  posolble 
in tbio crop i f  i t  io  based on plant height end girth o f 
intoroode* oinco thoao charsctora satisfied both tho 
reqairoaento of correlation cnslyolo end path analysis#
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a b s t r a c t

A study was undertaken at the Daportaacnt o f 

Agricultural Botany# College o f Agriculture# Vtllayani# 

to dotenaine the character association  fo r  y ie ld  and 

quality o f  green* foddor and th e ir  degree o f  association 

end re la tive  influence on y ie ld  in  guinea grass* Twenty 

fou r diverse v a r ie tie s  o f  guinea grass were selected fo r  
the study and la id  out in  randomised block design with 

three replications* Observations wore made on nine 

morphological characters end fou r chemical attributes and 

the data co lle cted  were subjected to  v a r ia b ility  studies 

and correlation  analysis* Five morphological characters 

which showed highly sign ificant genotypic correlation  with 

green fodder y ie ld  were considered f o r  path co e ff ic ie n t  

analysis in  order to separata the t o t e l  correlation  o f  those 
characters with green fodder y ie ld  in to  d irect a ffe cts  

and ind irect e ffe c ts  via* other characters*
4 '

V ariab ility  studies revealed that considerable 

amount o f  v a r ia b ility  existed among the v a r ie ties  used 

f o r  a l l  the characters studied* In general# the genotypic 
correlation  co e ffic ie n ts  were higher than the phenotypic 
correlation  coe ffic ien ts*  The characters viz* dry, weight#



le a f  area index, plant height, days to  50 per cent 

flow ering, length o f  panicle and g irth  o f  intom ode showed 

highly s ign ifican t positive  association  with green fodder 
y ie ld , whore es these as to c l at ions were negative in  tho 

case o f  crude protein content and number o f  t i lle r s *  
Correlation analysis GT.ons the y ie ld  components revealed 

that days to 50 per cent flow ering, plant height, dry 
weight, lea f ere a index, girth  o f  intcm oda and leafs stem 

ratio  had sign ifican t p ositive  associations among then- 

selves indicating the p o ss ib ility  o f  simultaneous improve­

ment o f  thece characters from o se lection  program* 

Involving any one o f  these tra its* Path enelysla revealed 

that the maximum d irect contribution to green fodder y ie ld  

was through p i ant-height follow ed by girth  o f  Internode* 

Also, the Indirect contributions o f  daya to 50 per cent 
^ flow ering, g irth  o f  lntornode and length o f  panicle through 

plant height were considerably high* In general, i t  can be 
\  concluded that selection  f o r  improvement o f  fodder y ie ld  

I s  possible l^ .'th ls crop, I f  i t  Is  based on plant height 
and g irth  o f  £&!>?.eraode*


