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INTRODUCTION

Guinea grass ( Panicum maximum J a c q .)  i s  a h igh ly  

v a r ia b le  p eren n ia l bunch g ra ss , n a tiv e  to  T ro p ica l A fr ic a .

I t  i s  w idely  grown in  many t r o p ic a l  and su b tro p ica l areas 

as a fod d er  grass con sid erin g  i t s  h igh  a d a p ta b il i ty , per

s is t e n c e ,  p ro d u c t iv ity  and p a la t a b i l i t y  (Bogdan, 1977 and 

J a v ie r , 1970 ). I t s  h igh ly  n u tr it io u s  green fod d er  i s  r e l i 

shed by a l l  Kinds o f  l iv e s to c k . I t  was Introduced to  India  

as e a r ly  as 1793 but i t s  c u lt iv a t io n  sta rted  in  South Ind ia  

on ly  during 1870 ’ s .  Guinea grass has now become w e ll  a c c l i 

matized in  th is  re g io n  so as to  become the most popular 

fo d d e r  grass grown in  K erala. The drought re s is ta n ce  and 

hardy nature o f  t h is  plant have f a c i l i t a t e d  i t s  c u lt iv a t io n  

as a ra in fed  crop  under p a r t ia l  shaded co n d it ion s  o f  the 

coconut gardens in  K erala.

The performance o f  t r o p ic a l  pastures under shaded 

co n d it io n s  needs in v e s t ig a t io n  f o r  v a r iou s  reason s. In South 

Cast A s ia , p lan ta tion  crops are an im portant form o f  land 

u se . They are norm ally  e sta b lish ed  a t  wide spacing and a 

com plete stand o f the p lan ta tion  i s  not achieved u n t i l  a f te r  

4 -5  y e a rs . C onsiderable in te r e s t  has been generated in  the 

use o f  the la rge  in t e r - t r e e  areas f o r  p astu re , in  an endeavour 

to  in t e n s i fy  and d iv e r s i f y  a g r ic u ltu r a l  produ ction  per u n it 

land area (Thomas, 1 9 7 8 ).



Coconut i s  an im portant cash and food  c ro p . In K erala , 

i t  i s  grown in  an area o f  about 7.0A lakh h e c ta re s . Mixed 

farming programme is  very  much su ited  to  coconut p lan ta tion s 

which in v o lv e s  the c u lt iv a t io n  o f  fod d er  crop s in  the in te r  

spaces o f  coconut gardens and can m aintain m ilch  anim als.

There has been r e la t iv e ly  l i t t l e  d e ta ile d  in v e s t ig a t io n  o f  the 

response in  growth o f  t r o p ic a l  g rasses  in  shaded co n d it io n s . 

T ro p ica l grasses p o t e n t ia l ly  have a h ig h er  growth ra te  than 

legumes because o f t h e ir  h igher ra te  o f  ph otosyn th esis  (Ludlow

and W ilson , 1970 ).
Verghese (1976) and Sahasranaman and F i l i a l  (1976)

reported th at on ly  23 per cen t o f  the s o i l  on area basis, was 

u t i l is e d  by the coconut r o o t s  in  a coconut p la n ta tion  planted 

at 7 .5  m sp a c in g . Fodder crops are m ostly su rfa ce  feed ers  

and grass ro o ts  tra v erse  e x te n s iv e ly  in  the to p  s o i l .  During 

e a r ly  stages o f  growth o f  th e  palm and a f t e r  about 25 years 

o f  age, m ajor p ortion  o f  the in c id e n t  s o la r  energy i s  not 

in tercep ted  by coconut le a v e s . Making use o f  t h is  u n in ter

cepted s u n lig h t , variou s crop s  adaptable t o  such con d ition s  

can be grown in  the in te rsp a ce s  o f  coconut palm s. Such cropp

ing programme enables t o  ra is e  the p ro d u c t iv ity  from the land 

con s id era b ly . This in crea se  in  p ro d u c t iv ity  i s  o ften  more 

than p ro p o r t io n a l t o  the expenses and con sequ en tly  the net 

return  per u n it amount o f  investm ent i s  con s id era b ly  enhanced.



P a til e t  a l .  (1979) reported  fo d d e r  y ie ld  o f  60 t  ha1 

f o r  grass grown as in te r c ro p  in  coconut garden. N air e t  a l .  

(1975) reported that Guatemala (Trlpsacum laxum) .  hybrid 

n a p ier  v a r . NB-21 and guinea ( Panicum maximum) gave 50-60 t  ha"1 

green fo d d e r . P l l l a i  et a l .  (1980) a sserted  th at grasses 

grown under coconut palms as in te r c r o p  gave 75 per cent green 

fo d d e r  over the y ie ld  obtained from open f i e l d s .  The su perior 

a d a p ta b ility  o f  guinea grass over o th er  fod d er  gra sses  under 

coconut garden environment was rep orted  by Reynolds (1 9 7 8 ).

But under Kerala con d it ion s , the green fod d er y ie ld in g  a b i l i t y  

of t h is  grass in  the p a r t ia l  shade o f  coconut garden was found 

t o  be not up to  the mark e s p e c ia l ly  during summer months.

With con sid erab le  in te r e s t  bein g  shown in  the improvement o f 

th is  crop  fo r  fod d er  purposes, i t  would be w orthw hile t o  have 

an id ea  o f  the component t r a i t s  in flu e n c in g  the green fod d er  

y ie ld  under p a r t ia l  shade o f  cocon ut gardens.

An e f f i c i e n t  plant type i s  a com bination o f  the d e s i 

rab le  m orph olog ica l and p h y s io lo g ic a l  t r a i t s  that in flu e n ce  

the dry m atter p rod u ction . An improvement in  y ie ld  may, 

th e r e fo r e , be speculated  i f  s e le c t io n  f o r  p h y s io lo g ic a l  t r a i t s  

i s  a ls o  taken in to  co n s id e ra tio n  b es id es  the major y ie ld  com

ponents. An assessment o f  the magnitude o f g en e tic  v a r ia b i

l i t y  and in te r -r e la t io n s h ip  among d i f f e r e n t  v a r ia b le s  would
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*  useful fo r  making e ffectiv e  selection fo r  the improvement 

of these t r e i t s .  Although correlation between green fodder 

yield and other plant characteristics in guinea grass have 

been studied by a few workers. information regarding physio

log ica l tr a its  is  s t i l l  rather scanty. The present study

undertaken to ascertain the nature and magnitude of inter  

relationship among d ifferen t morphological and physiological 

tra its  in guinea grass under p artia l shade in coconut gardens.

#  < em'iH-ant v ie  Id components w i l l  help  The id e n t i f i c a t io n  o f  im portant y i
in the selection  of superior guinea grass genotype for higher 

yield and better adaptability .

The major objectives of the study were

1 . Evaluation of the expression of the production potential 

of guinea grass clones suited to partially shaded condl-

t io n s  in  coconut gardens.

+ 4 v a r ia b i l i t y  by estim atin g  the parameters 2 . Study o f  g e n e t ic  v a r ia b i l i t y  uy
-,o-p-F4 r ie n t  o f  v a r ia t io n , h e r i t a b i l i t y ,  l ik e  gen otyp ic  c o e f f i c ie n t

g en etic  advance and g e n e t ic  g a in .

,  Determ ination of a sso c ia tio n  of fodder y ie ld  w ith other  

y ie ld  components and a lso  among the y ie ld  components 

c o rre la tio n  stu d y .



Assessment o f  d ir e c t  and in d ir e c t  in flu e n ce  o f d i f fe r e n t  

component ch a ra cters  on fod d er  y ie ld  using path a n a ly s is .
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REVIEW OF LITERATURE

Improvement o f  fod d er grasses i s  a f i e ld  o f in v e s t ig a 

t io n  which has not rece iv ed  adequate a t te n t io n . Recent advan

cement in  b iom etr ics  has helped the p lan t breeder t o  obtain  

a b e t t e r  understanding o f  the g e n e t ic s  o f  y ie ld  and i t s  com

ponents in  cu lt iv a te d  c ro p s . Fodder y ie ld  i s  a complex 

ch a ra c te r , the magnitude o f  e x p ress ion  o f  which depends on 

the in flu e n ce  o '  y ie ld  component ch a ra c te rs . B es id es , fodder 

y ie ld  and i t s  components are in flu en ced  by both h e r ita b le  and 

non—h e r ita b le  f a c t o r s . As such, i t  becomes necessary  to  

determ ine the a s s o c ia t io n  o f  the y ie ld  components w ith  fodder 

y ie ld  and a ls o  the ex ten t to  which the y ie ld  and y ie ld  compo

nents are governed by g en e tic  and environm ental f a c t o r s .  

F u rth er, fod d er y ie ld  i s  not on ly  a f fe c t e d  d i r e c t ly  by each 

component ch aracter  but a lso  in d ir e c t ly  by each through other 

component ch a ra cters .

S t a t i s t i c a l  tech n iqu es have been developed and employed 

e x te n s iv e ly  t o  determ ine sep a ra te ly  th e  in flu en ce  o f  h e r ita b le  

and n on -h er ita b le  fa c t o r s  on the v a r ia b i l i t y  o f  ch a ra c te rs , 

a s s o c ia t io n  o f  component ch aracters w ith  fodder y ie ld  and the 

d ir e c t  in flu en ce  o f  each ch aracter  and the in d ir e c t  in flu en ce  

o f  each ch aracter  through other ch a ra cters  on fodder y ie ld .

The r e l i a b i l i t y  o f  each o f  the y ie ld  components has to  be
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fu r th e r  id e n t i f ie d  w ith  re fe re n ce  to  maximum g en etic  in flu e n ce , 

lea s t  s u s c e p t ib i l i t y  t o  th e  environm ental in flu en ce  and maximum 

d ir e c t  e f f e c t  and in d ir e c t  e f f e c t  on the fod d er  y ie ld ,  stu d ies 

r e la t in g  t o  v a r ia b i l i t y  on guinea grass (Panicum maxima* J a c , . )  

in  In d ia  i s  ra th er meagre. The work so  f a r  ca rried  out were

reviewed w ith  p a r t ic u la r  re feren ce  t o  c e r e a l  fodders and
g r a s s e s .

2 .1 .  V a r ia b i l i ty  s tu d ie s

’lan t breed ing  in  i t s  tru e  sense r e la t e s  t o  the e f f i 

c ie n t  management and u t i l i z a t i o n  o f  v a r ia b i l i t y .  Economic 

ch aracters  in  any crop  plant are h igh ly  in flu en ced  by the 

environm ent. I t  i s  thus d i f f i c u l t  t o  conclude whether the 

observed v a r ia b i l i t y  i s  h e r ita b le  or n o t . T h erefore  i t  i s  

e s s e n t ia l  t o  p a r t it io n  the observed v a r ia b i l i t y  m to  h e r ita b le  

and n a n -h erita b le  components by means o f  s u ita b le  g en etic  

param eters. The extent o f v a r ia b i l i t y  in  v a r io u s  fod d er  crops 

has been stu d ied  by many w orkers by estim atin g  the genotyp ic

c o e f f i c ie n t  o f  v a r ia t io n  (OCT) and phenotypic c o e f f i c ie n t  o f  
v a r ia t io n  (PCV).

A com parison o f  c o e f f i c i e n t s  o f  phenotypic and geno

ty p ic  v a r ia tio n s  in  ra g i was made by Kempanna and Thirumalachar 

(1963) andArevea led  th a t the t i l l e r  number per p lant was very  

much under the in flu e n ce  o f  environm ent. Patnaik (1968) noted
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g re a te r  phenotypic v a r ia t io n  f o r  number o f t i l l e r s  and high 

g en otyp ic  v a r ia t io n  f o r  p lant h e igh t in  f in g e r  m i l l e t .

Dhagat e t  a l .  (1971) obtained gen otyp ic  c o e f f i c i e n t  

o f  v a r ia t io n  va lu es below 13 per cen t f o r  the number of pani

c le s  in  Kodo m ille t  ( Pasoalum scorb icu la tu m ) . Kempanna et a l .  

(1971) observed g en otyp ic  c o e f f i c i e n t  o f  v a r ia t io n  exceed in g  

30 per cen t f o r  number o f  p rod u ctive  t i l l e r s  and le s s  than 

15 per cent f o r  p lan t h eigh t in  fo d d e r  r a g i .

Phul e t  a l .  (1972) rep orted  maximum v a lu es  of geno

t y p ic  c o e f f i c i e n t  o f  v a r ia t io n  f o r  fo d d e r  y ie ld  i14 .63  per cent 

and t i l l e r  number (10.31 per ce n t)  in  fod d er  o a ts . They also 

noted th at the g en etic  v a r ia n ces  f o r  plant h e ig h t, t i l l e r  

number and fod d er  y ie ld  were much lower than th e  phenotypic 

varia n ces  in d ic a t in g  con sid era b le  environm ental in flu en ce  on 

the ex p ress ion  o f  these ch a r a c te rs .

Sangha and Singh (1973), in  b a jr a yobserved th at fodder 

y ie ld  had maximum phenotypic ( 19.^1 per cen t) as w e ll  as geno

t y p ic  c o e f f i c ie n t  o f  v a r ia t io n  (1 8 .7 2  per ce n t) and genotyp ic 

c o e f f i c i e n t  o f v a r ia t io n  o f  le s s  than 15 per cen t f o r  the 

number o f  t i l l e r s .  Patnaik and Jana (1973) reported  geno

ty p ic  c o e f f i c i e n t  o f  v a r ia t io n  o f  le s s  than 13 per cent f o r  

plant h e ig h t, number o f t i l l e r s  and number of p a n ic le s  in  

fod d er  r a g i .  Mahudeswaran and Murugesan (1973) ob ta in e"
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result f o r  plant height but they found genotypic co effi

cient of variation exceeding 30 per cent for number of produc

tive  t i l le r s  and 15 .30  per cent for number of panicles In 

fodder ragi i t s e l f .

C l l l  and stand haw a (1975) found g en oty p ic  c o e f f i c ie n t
, 0 o e r  Cent f o r  plant height and between 

of variation exceeding per
15.30  per cent for the number of inflorescences In fo x ta il  

m ille t . The genotypic co effic ien t of variation  for t i l l e r  

number was also found to  be substantially high.

Yadav and Srlvastava (1976) reported higher values of 

genotypic coeffic ien t of variation for straw yield /p lan t, 

between 1 * 3 0  per cent for number of panicles and less than 

15  per cent for plant height In l i t t l e  m illet (Panlcum m l U a « -• 

Rana et a l. (1976) observed genotypic coefficien t of variation  

of less than 15 per cent for plant height and more than 30 par 

cent fo r  green fodder yield In forage sorghum.

Goud and Lakshmi (1977) reported wide range of pheno

typic variation for most of the yield components In finger  

m illet. The genetic variance among the va rieties  was very 

n igh for the different yield components. They observed geno- 

typlc coefficien t of variation between 15 to 30 per cent for 

to ta l number of t i l le r s  In the same crop. Appadural et a l .

(17 7 7 ) reported genotypic co effic ien t of variation of less
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than 13 per c e n t , 15-30 per cen t and more than 3 )  per cent 

r e s p e c t iv e ly  f o r  plant h e ig h t, number o f  p a n ic le s  and number 

o f productive t i l l e r s  in  fod d er  r a g i .  Nair and Oupta ^ 7 7 )  

in  fod d er oats observed gen otyp ic  c o e f f i c ie n t  o f v a r ia t io n  

exceeding  30 per cent f o r  p lant h eigh t and t i l l e r  number, 

w h ile  Tyagi e t  a l .  (197?) reported  genotypic c o e f f i c i e n t  o f 

v a r ia t io n  o f  le s s  than 15 per cen t f o r  plant h eigh t and 10-30 

per cent f o r  number o f t i l l e r s ,  l e a f :  stem r a t i o ,  dry matter 

y ie ld  and green fod d er  y ie ld  in  fo d d e r  o a ts .

Twenty f iv e  predom inantly asexual and three h igh ly  

sexual popu lations o f  Panicum maxlmuj were studied f o r  v a r ia 

b i l i t y  in  t o t a l  t i l l e r  number and p lant heigh t by U sb erti and 

Jain  (1 9 7 8 ). P opu lation  means and c o e f f i c i e n t s  o f v a r ia t io n  

f o r  th ese  ch aracters  showed s ig n if ic a n t  d iv e r s ity  among popu

la t io n s .  Quesenberry e t  a l .  (1978) found s ig n if ic a n t  v a r ia 

b i l i t y  f o r  p lant h e ig h t in  rhodes g ra s s . Mishra e t  a l .  (1973) 

reported  gen otyp ic c o e f f i c i e n t  o f  v a r ia t io n  o f  le s s  than 15 

per cen t f o r  plant h e ig h t and number o f  e f f e c t iv e  t i l l e r s  in  

fo d d e r  r a g i .  S im ilar r e s u lt  f o r  p lan t h eigh t was reported  

by S eth i and Singh (1978) in  b a r ley  but they  obtained geno

t y p ic  c o e f f i c i e n t  o f v a r ia t io n  between 15 to  30 per cent fo r  

the number of t i l l e r s  and green fod d er  y ie ld  in  fod d er  r a g i. 

Manoharan (1978) observed gen otyp ic  c o e f f i c i e n t  o f  v a r ia t io n  

exceed in g  30 per cent f o r  the number o f  t i l l e r s  in  pro so m ille t



og a lod ia  e t  a l .  ( 1979) found gen otyp ic  c o e f f i c i e n t  o f  

v a r ia t io n  o f  le s s  than 15 per cen t f o r  p lant h e igh t and 15 t o  

31 oer cen t f o r  t o t a l  number o f  t i l l e r s  in  fo d d e r  r a a l. 

Sabramaniam (1979) noted high gen otyp ic  v ar ia n ce  fo r  p lan t

height in  l i t t l e  m ille t  • The IiaxlmUm ®,n J '
, f ot± A  ̂ npr c e n t ) wo s obt ained t y o ic  c o e f f i c i e n t  of v a r ia t io n  (24 .63  per cent

f o r  p a n ic le  number fo llow ed  by t i l l e r  number (2 2 .3 3  per c e n t ; .  

The phenotypic c o e f f i c ie n t  o f  v a r ia t io n  was maximum (25.31 per

cen t) f o r  p a n ic le  number.

Tyagi et a l .  (1980) reported  maximum amount o f  g en etic  

v a r ia b i l i t y  f o r  g ~ e n  fod d er y ie ld  (1 4 .7 1 ) In p ea rl m ille t .  

Dhanakodi (1980) recorded la r g e s t  phenotypic variance f o r  

p lan t height In r a g i .  He a lso  noted that fo d d e r  y ie ld  exhi

b ite d  maximum g en oty p ic  varian ce  . l o w e s t  phenotypic as w e ll 

as gen otyp ic v a r ia n ces  were n o tice d  In  l e a f :  stem r a t io .  The 

h igh est phenotypic c o e f f i c ie n t  o f  v a r ia t io n  (91 .59  per cen t) 

was observed f o r  p lant h e ig h t. Fodder y ie ld ,  l e a f :  stem r a t io  

and t i l l e r  number recorded ph enotyp ic c o e f f i c i e n t  o f  v a r ia 

t io n s  o f 36.03 per c e n t , 21 .24 per cent and 19 .53  per cent 

r e s p e c t iv e ly .  Fodder y ie ld  r e g is te r e d  the h igh est genotypic 

c o e f f i c i e n t  o f  v a r ia t io n  (30 .43  per c e n t ) .  The corresponding 

va lu es  fo r  p lan t h e ig h t , l e a f :  stem r a t io  and t i l l e r  number 

were 22.15 per ce n t , 16 .56  per cen t and 14 .06  per cent r e s -

p e c t iv e iy .



Araujo e t  a l ,  (1983) observed s ig n i f i c a n t  d i f fe r e n c e s  

f o r  annual dry  matter y ie ld  and p lant h e igh t among 6? a cce 

ss ion s o f  t a l l  fescu e  ( Festuca arundlnacea) ,  3reenivasan 

(1983) reported  con sid era b le  v a r ia b i l i t y  both  at phenotypic 

and g en oty p ic  le v e ls  f o r  green fodder y ie ld ,  dry fodder y ie ld  

and Leaf Area Index in  guinea g ra ss. V a r ia b i l i t y  a n a lys is  

a ls o  revea led  that l e a f :  stem r a t io  and green  fod der y ie ld  

ares the ch aracters  le a s t  a f fe c te d  by the environment and 

g en e tic  fa c t o r s  play a g re a te r  r o le  in  determ ining the expre

ss ion  o f  these t r a i t s .  But in  the case o f  number o f t i l l e r s ,  

the environm ental fa c t o r s  have a g re a te r  r o le  in  i t s  expre

s s io n . The maximum gen otyp ic  c o e f f i c i e n t  o f v a r ia t io n  was 

observed f o r  dry  w eight (74 .58  per c e n t ) .  The g en otyp ic  

c o e f f i c i e n t  o f  v a r ia t io n  f o r  green fod d er  y ie ld  was 71.29  per 

ce n t , Leaf Area Index 63.61 per c e n t ,p la n t  height 31.93 per 

c e n t , l e a f :  stem r a t io  27.75 per cent and number o f  t i l l e r s  

21.83 per ce n t . The h igh est ph enotyp ic c o e f f i c i e n t  o f  v a r ia 

t io n  was observed fo r  dry w eight (7 8 .2 8  per c e n t ) .  The pheno

t y p ic  c o e f f i c i e n t  o f v a r ia t io n  f o r  o th er  ch a ra cte rs  w ere, 

green fodder y ie ld  (72 .15  per c e n t ) ,L e a f  Area Index (64.93  

per c e n t ) ,  p lan t h e igh t (34 .19  per c e n t ) ,  number o f  t i l l e r s  

(30 .43  per ce n t)  and le a f :  stem r a t io  (27 .79  per c e n t ) .

A rturi et a l .  (1933) found h igh  v a r ia b i l i t y  f o r  le a f  

and t i l l e r  ch a ra cters  re la ted  t o  fo ra g e  y ie ld  in  120 e n tr ie s
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o f  Bromus c a th a r t ic u s . K unjir and P a t i l  (1986) observed 

h igh er gen otyp ic and phenotypic v a r ia b i l i t y  f o r  t i l l e r  number 

in  p ea rl m il le t .

2 .2 .  H e r it a b i l i t y  and g e n e t ic  advance

The ex ten t to  which the v a r ia b i l i t y  o f  a q u a n tita tiv e  

ch aracter  i s  tra n s fe ra b le  t o  the progeny i s  re fe rred  to  as 

h e r i t a b i l i t y  f o r  that p a r t ic u la r  ch a ra cte r . Lush (1940) has 

defined  h e r i t a b i l i t y  both in  broad and narrow sen ses . Accord

ing to  him, h e r i t a b i l i t y  in  the broad sense im p lies  the per

centage o f t o t a l  gen otyp ic  varian ce  over phenotypic v a r ia n ce . 

In the narrow sense, h e r i t a b i l i t y  i s  the r a t io  o f  ad d itiv e  

g en e tic  varian ce  to  t o t a l  varian ce  and i t  takes in to  account 

only average e f f e c t s  o f  genes transm itted  from parents to  

o f fs p r in g . The high value o f  h e r i t a b i l i t y  f o r  q u a n tita tiv e  

ch aracters enables the p lan t breeder t o  base h is  s e le c t io n  

programme on the phenotypic value o f  a s p e c i f i c  ch aracter 

f o r  i t s  fu r th e r  improvement. H e r it a b i l i t y  estim ates along 

w ith  g e n e t ic  gain are u su a lly  more h e lp fu l than h e r i t a b i l i t y

alone in  p re d ic t in g  the resu lta n t e f f e c t  from  s e le c t in g  the 

best gen otypes.

Patnaik (1968) found high h e r i t a b i l i t y  value f o r  plant 

h eigh t (63 .4  per cen t) and low va lu e  f o r  number o f  t i l l e r s  

(1o per cen t) in  f in g e r  m il le t .  Kempanna and Thirumalachar



(1968) reported h erita b ility  value of 32.28 per cent for number 

of t i l le r s  per plant in ragi. Mai et a l .  (1970) observed 

moderate to high genetic gain in respect of t i l l e r  number and 

fodder yield in oats.

Dhagat et a l .  (1971) found low h e rita b ility  value for  

the number of productive t i l le r s  (25.92 per cent) in Kodo 

m ille t . The genetic advance as percentage of mean was 10.5  

in th is crop. Gupta and Nanda (197*1) reported h erita b ility  

value of 29.96 per cent for  y ie ld , 43 .28  per cent for plant 

height and 28.79 per cent for  t i l l e r  number in bajra. Gupta 

and Gupta (1971) found high h erita b ility  values for green 

fodder yield (61.1 per cent) and plant height (62.78 per cent)

in pearl m ille t.

Phul et a l . (1972) evaluated the genetic stocks of 

fodder oats fo r  six  characters, v i z . ,  plant height, number 

of leaves, length and breadth of le a f , t i l l e r  number and 

fodder y ie ld . Plant height exhibited maximum h erita b ility  

(45.51 per cen t). The h e rita b ility  estimate for fodder yield  

was 31.69  per cent whereas the value for t i l l e r  number is  low 

(18.37 per cen t). The maximum gain in selection  expressed as 

genetic advance as per cent of mean could be expected for 

fodder yield (16 .99) and t i l l e r  number (9 .1 5 ) .

Sangha and Singh (1973) based on the information from



six bajra varieties revealed that fodder yield had maximum 

h e rita b ility  (93 per cent) and genetic gain (37 .18  per cent). 

Patnaik and Jana (1973) studied genetic and environmental 

v a ria b ility  in 18  ragi varieties and found the h e rita b ility  

values for plant height as 37.69 per cent and for number of 

t i l le r s  as 27.82 per cent. The corresponding values for  

genetic gain were 93.65 per cent and 13.29 per cent. 

Mahudeswaran and Murugesan (1973) reported high h e rita b ility  

values for plant height (90.3  per cent) and number of produc

tive  t i l le r s  (78.1 per cent) in ra g i. The corresponding 

values for genetic advance were 19.5  and 2 .3 .

Prakash et a l . (1974) in  pearl m illet found low narrow 

sense h e rita b ility  estimate for chlorophyll content (7 .04  per 

cent). Singh and Prasad (1974/75) found high estimates of 

h e rita b ility  and genetic gain fo r  t i l l e r  number (81.46 per cent 

and 31.27  per cent^ respectively) and low values for green 

fodder (28.17 per cent and 18.41 per cent^ respectively) and 

drymatter yield (15.38 per cent and 24 .9  per cent^ respectively) 

in Pennisetum pedicellatum.

C ill  and Randhawa (1975) reported high h erita b ility  

estimates for plant height (78.21 per cent) and t i l l e r  number 

(72.67 per cent) in fo x -ta il  m illet (Setaria i t a l lc a ) . The 

highest genetic advance was recorded for t i l l e r  number (3 9 .0 5 ).
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Yadav et a l .  (1976) studied h e rita b ility  and expected genetic 

advance among s ix  characters In a pasture grass, D^hpntblaB 

— and found that t i l l e r  number (65.67 per cent) and 

fodder yield (53.1  per cent) had comparatively high h erlta- 

b i l i t ie s  and genetic gain.

Yadav and Srivastava (1976) estimated high h e r ita b ili -  

t ie s  fo r  plant height (92.49 per cent) and number of t i l le r s  

(80.18 per cent) in P a n ^  m m a re• Jhorar and Paroda (1976) 

noticed high h e rita b ility  estimates for  plant height (87.93  

per cen t), number of t i l le r s  per plant (88.63 per cen t), leaf 

area (93.32 per cen t), green forage yield (87 .5  per cent) 

and dry matter yield (86.93 per cent) in forage sorghum. The 

highest value of genetic gain was recorded for green forage 

yield  ( 57.57 per cen t). Rana et a l .  ( 1976) obtained high 

h e rita b ility  estimates for green fodder yield (64.5  per cent) 

and plant height (62 .7  per cent) in forage sorghum.

Goud and Lakshmi (1977) observed high h erita b ility  

values for plant height (75.97  per cent) and moderate heri

ta b ility  ( 52.93 per cent) for  t i l l e r  number which was asso

ciated with high genetic gain (42.88 per cent) in ragi. 

Singhania et a l . (1977) found that the dry matter content 

was highly heritable in sorghum but le a f : stem ra tio , leaf 

area and green fodder yield per plant were le ss  heritable.



17

Appadural et a l .  (1177) observed moderate h erita b ility  

(37.2 per cent) and low genetic gain (12 .4  per cent) for plant 

height in ra g i. Tyagi et a l .  (1977) reported high heritabi

l i ty  for le a f : stem ratio  (99 .78  per cent) in fodder oats. 

Reasonably high h e rita b ility  accompanied by high genetic gain 

was observed for green fodder y ie ld , dry matter yield and 

le a f : stem ratio  Indicating that these tr a its  are predominantly 

governed by additive gene e ffe c ts  and selection  would be most 

effective  for genetic improvement of these tr a its  in oats.

Quesenberry et a l . (1978) noticed su ffic ie n tly  high 

h erita b ility  fo r  plant height in rhodes grass and suggested 

that relative ly  rapid in it ia l  progress could be made in select

ing for th is  t r a i t .  According to  Sethi and Singh (1978), 

green as w ell as dry matter production, lea f area and plant 

height exhibited high h e r lta b ilit le s  and genetic advance in

barley.

Salak-Warzecha and Ooral (1979) estimated high heri

ta b ility  values for plant height (75 .5  per cent) and number 

of vegetative t i l le r s  (61.85 per cent) in timothy (Phleum 

nratense) .  Tyagi et a l .  (1980) in pearl m illet reported high 

h e rita b ility  for green fodder yield (66 .48  per cent) and plant 

height (65.05 per cent) and low h e rita b ility  for number of 

t i l le r s  (37.27 per cent) and dry matter yield (22.01 per cen t).



In the same study high genetic gain was recorded for green 

fodder yield (24.64 per cen t). This suggests the evolution  

of high fodder yielding genotypes through mass selection .

Vogel et a l .  (1981) found narrow sense h e rita b ility  value 

of 73 per cent for plant height in Indian grass.

Talbert et a l .  (1983) la  switchgrass noticed that 

dry weight was less  heritable with an Individual narrow sense 

h erita b ility  of only 25 per cent. Arturi et a l .  (1983) 

reported re la tiv e ly  high h e rita b ility  for  le a f width in 

Bromus catharticus. Riley and Vogel (1983) estimated herita

b i l i t y  values of 28 per cent and 33 per cent respectively  

for yield and dry matter content in sand blue stem. Hussey 

(1983) evaluated 18 h a lf-s ib  fam ilies of Panicum £Oloratu% 

for t i l l e r  height and yield per t i l l e r  and found that the 

h erita b ility  estimates were greatly affected by season.

Bugge (1984) estimated h e rita b ility  value of 48 per cent 

for dry matter yield per plant in Lollum multiflorum•

Shankar (1986) in finger m illet reported high h erita b ility  

for plant height and number of spikes. Kunjir and P atil 

(1986) observed high h e rita b ility  estimates for t i l l e r  number 

(64 .8  per cent) and plant height (56 .09  per cent) in pearl 

m ille t. The genetic advance for these characters were also  

found to be high indicating additive gene action.
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2 .3 . Correlation studies

Correlation studies provide estimates of the degree of 

association of a character with i t s  components and also among 

the components. Yield is  a complex character, since i t  is  the 

expression of the sum to ta l e ffe c ts  of a l l  other associated  

characters. Therefore, i t  is  necessary to have a knowledge 

about the relationship existing between yield and i t s  compo

nents and their magnitude, before in itia tin g  a crop improve

ment programme.

2 .3 .1 .  Green fodder yield and i t s  association with component

characters

<vakankar et a l .  (1970) reported positive association  

of plant height and lea f area with fodder yield in sorghum. 

Gupta and Nanda (1971) evaluated 176 lin es of bajra germ- 

plasm and observed positive association of plant hei?ht and 

t i l l e r  number with green fodder y ie ld . In an experiment with 

11 cultivars of guinea grass by Sotomayor Rios et a l .  (1971), 

i t  was found that annual yields of fresh herbage was p o siti

vely correlated with t ille r in g  a b ility . Sotomayor Rios et a l .  

(1 9 7 1 ) in D lgitaria selections observed that plant vigour 

and dry matter yield were positively  correlated with green 

forage y ie ld . Mehra et a l .  (1971) observed significant posi

tive correlation of fodder yield with lea f area in oats.
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SJaphade (1972) studied the yield of fodder and other 

yield contributing characters In 20 sorghum va rie ties  and 

found that fodder yield was positively  and sig n ifica n tly  

correlated with le a f number and plant height at one per cent 

but lea f area and yield were not sign ifican tly  correlated. 

Rhodes (1972) measured y ie ld , c r it ic a l  Leaf Aiva index and 

apparent photosynthetlc rate per unit le a f area In four F ,-  

generatlon selections of perennial ryegrass CT.3321. D iffe

rences in yield were attributable to variations in canopy 

structure producing different c r it ic a l  Leaf irea Index. The 

„ost productive selections had the largest c r it ic a l  Leaf Area 

Index but the lowest photosynthetic ra te .

Pokle et a l .  (1973) reported positive association o f 

plant height and fodder yield  in jowar. Patel et a l .  (1973) 

computed genotypic correlations among various characters in  

18 va rieties  of sorghum and observed that fodder yield was 

positively correlated with plant height and to t ax le a f  

Hussain and Khan (1373) reported highly significan t and posi

tive correlation of fodder yield with t i l l e r  number, plant 

height and leaf number in sorghum sudangrass hybrid forage.

An analysis of natural and induced variation in respect of 

attributes related to fodder production in blue panic grass 

t Panlcum a n tid o ta l.) was made by Vaidyanathan (1 373). In a l l  

the eight clones studied, yield is  s ig n ifican tly  correlated 

with the number of t i l le r s  end height of the plant.



In studies Involving 28 v a rie tie s  of Ceqchraa clU-arl a 

conducted by Yadav et a l . (1974), I t  was observed that plant 

height, lea f breadth and fodder yield were positively  and 

sign ifican tly  correlated with each other both genotypically 

and phenotypically. T ille r  number was positively correlated 

with yield . F ilia l  et a l . (1974) reported that there Is no 

correlation between yield and le a f : stem ratio in guinea grass. 

In the genus Cenchrus. Ramaswamy (1974) observed that number 

of t i l l e r s ,  length and breadth of leaves and height of the 

clones were p o sitiv e ly  correlated with green fodder yield .

Correlation analysis both at the genotypic and pheno

typic levels made by Parod. et a l . (1975) in  forage sorghum 

revealed that plant height, le a f length and leaf breadth were 

p ositiv ely  correlated with green fodder y ie ld . The positive  

association of plant height and le a f number with fodder yield  

was reported by Chauhan and Singh (1975) In sorghum. Sood

(19 7 5 ) noticed a negative correlation between plant height 

and fodder yield in  forage sorghum.

Yadav et a l . (1976) reported positive and significant 

association of t i l l e r  number with fodder yield at the pheno

typic le v e l In a pasture grass, Slchanthlum annulat um. Jhorar 

and Paroda (1976) studied genotypic and phenotypic correla

tions in ten selected hybrids a t sorghum and reported positive



a s s o c ia t io n  o f  p lant heigh t and number o f  t i l l e r s  w ith  green 

fod d er y ie ld .  Dry m atter showed s ig n i f ic a n t  p o s it iv e  a s s o -

e la t io n  w ith  green fod d er y ie ld .

Singh and Prasad (1976) reported  p o s it iv e  c o r r e la t io n  

of plant h e igh t and t i l l e r  number w ith  green fo d d e r  y ie ld  at 

the g en oty p ic  le v e l  in  Pennisetum p ed lce lla tu m . Rana e t  a l .

(1976) n o t ice d  p o s it iv e  a s s o c ia t io n  o f  p lan t heigh t and le a f  

width w ith  fod d er  y ie ld  in  fo ra g e  sorghum. Pujim oth and 

Susuki (1976) observed h igh  g en otyp ic  c o r r e la t io n  o f  dry matter 

y ie ld ,  p lan t h e igh t and number o f  t i l l e r s  w ith  green fod d er 

y ie ld  in  I t a l ia n  rye grass (Lollum  m u lt l f lo r u a )»

P o s it iv e  a s s o c ia t io n  was obta ined  f o r  p lan t height 

and f i f t h  l e a f  area w ith  forage  y ie ld  in  sorghum by Singhania 

e t  a l .  (1 9 7 7 ). Vasudeva Rao and Ahluwalia (1977) observed 

th at green fo d d e r  y ie ld  was p o s i t iv e ly  a sso c ia te d  w ith  plant 

heigh t and l e a f :  stem r a t io  in  sorghum. In  fo d d e r  o a ts , Nair 

and Gupta (1977) reported  th a t l e a f  area and number o f  t i l l e r s  

were p o s it iv e ly  co rre la te d  w ith  fo d d e r  y ie ld .

Correlation studies between yield  and yield components 

were conducted in 23 lin es of fodder sorghum by Gopalan and 

Balasubramanian (1 9 7 8 ). Among the characters studied, number 

of leaves, length and breadth of lea f and thickness o f  stem 

were positively correlated with green fodder yield , lito v  

et a l . (1978) studied the correlations between 20 pairs of



characters In Festuca n raten .is and found a high correlation  

between number of reproductive shoots and yield and a mode

rate correlation between plant height and yield and between

length of lea f blade and y ie ld .

Sethi and Singh (1978) made correlation studies for  

seven characters in barley and found that green fodder yield  

was highly correlated with t i l l e r s  per plant and plant height. 

Saxena et a l .  (1978) observed that high t i l le r in g  and seedling 

vigour were positively  associated with fodder yield in bajra. 

Rao et a l. ( 1978) observed positive association between plant 

height and fodder yield in oats. Dhumale and M l.h r. (1978) 

reported positive association of the characters plant height, 

leaf width and t i l l e r  number with fodder yield in oata.

Tan et a l .  (1979) studied the morphological characters 

and their association with forage yield In smooth brome grass 

and found that both t i l l e r  d .n slty  and height were s ig n if i 

cantly correlated with y ield . Salak-Warzecha and Goral (1973) 

reported stronger positive correlation between green fodder 

yield with the number of fe r t i le  t i l le r s  in timothy (PhiSia 

nrstense) . Murtaza et a l .  (1979) studied the components of 

fodder yield in oats and observed that the number of t i l le r s  

per plant had positive and sign ifican t association with green 

fodder yield both at the genotypic and phenotypic le v e ls .



Positive and sign ifican t correlation was also observed between 

green fodder and dry matter y ie ld . This indicated that these 

characters are mutually associated to each other.

In t a l l  fescue, Jones et a l .  (1979) reported that low

rate of t i l l e r  production was associated with forage y ie ld .

. _ n. oU1vp correlation between fodder yieldIn forage sorghum,a positive correi.au

and plant height was observed by Ross et a l .  ^197v ) .  

Vaithlalingam (1979) reported that plant height, fourth le a f  

area and dry fodder yield were positively  associated with 

green fodder yield in  sorghum.

Dhanakodl (1980) reported higher values for genotypic 

correlation coefficien ts than phenotypic correlation c o e ffi 

cients for a l l  character pair except for the combination lea f  

length and le a f: stem ratio  In ragi. U f .  stem ratio did not 

show any significant relation  with fodder y ie ld .

Component analysis for green fodder yield In pearl 

m illet was made by Tyagi et a l .  (1980) and observed that the 

dry matter had a positive and significant association with 

ereen fodder yield both at the genotypic and phenotypic le v e ls . 

This suggested true genetic relationship between these t r a it s .  

Leaf area and number of t i l l e r s  also showed positive correla

tion with green fodder y ie ld . In fodder oats, Singh et a l .  

(1980) have reported that plant height at flowering and t i l l e r



number per p lan t are p o s it iv e ly  co rre la te d  w ith  green forage 

y ie ld ,  both p er  day and per h ectare  b a s is .

V ogel e t a l ,  (1981) reported  s ig n i f ic a n t  c o r r e la t io n  

o f  p lan t h e ig h t, le a f in e s s  and v ig o u r  w ith  forage y ie ld  in  

Indian g ra ss . Vaidyanathan (1982) obtained p o s it iv e  c o r r e 

la t io n  between h eigh t and green fod d er y ie ld  and n egative  

c o r r e la t io n  between l e a f :  stem r a t io  and fod d er  y ie ld  in  

sorghum. Sreenivasan (1983) observed th a t  dry  w eig h t, Leaf 

Area Index and p lan t heigh t had h igh  p o s it iv e  a s s o c ia t io n  

w ith  green fodder y ie ld  in  guinea g ra s s . Berg and H i l l  (1933) 

conducted c o r r e la t io n  s tu d ie s  in  tim othy  and reported  s ig n i 

f i c a n t  and p o s it iv e  g en oty p ic  c o r r e la t io n  between fo ra g e  

y ie ld  and percentage dry  m atter. B ain iw al e t  a l .  (1983) 

in v e s tig a te d  the a s s o c ia t io n  p a ttern  between forage  a t t r i 

butes in  50 d iv e rse  genotypes o f  b a r le y  under spaced p lan tin g  

and d r i l l e d  co n d it io n s  f o r  two y e a r s . The s tu d ies  in d ica te d  

a c lo s e  a s s o c ia t io n  between green fo d d e r  and dry m atter y ie ld ,  

p lant h e igh t showed p o s it iv e  a s s o c ia t io n  w ith  green fo d d e r  

y i e l d .

Paramathma and Balasubramanian (1986) computed c o r r e 

la t io n  c o e f f i c i e n t s  f o r  y ie ld  components in  parents and 

hybrids o f  fo ra g e  m aize. The r e s u lt s  in d ica te d  that p lant 

h e ig h t, stem g ir t h ,  le a f  le n g th , l e a f  breadth  and le a f  number



were h igh ly  a sso c ia te d  w ith  fod d er  y ie ld ,  both  In parents 

and h y b rid s . Ja tasra  and Thakral (1986) observed that In 

Cenchrus c l l l a r l s  plant h e igh t and nuaber o f  t i l l e r s  per plant 

were p o s i t iv e ly  co rre la te d  and l e a f :  stem r a t io  was n e g a tiv e ly  

co rre la te d  w ith  green fod d e r  y ie ld .

2 .3 .2 .  a s s o c ia t io n  among the y ie ld  components

Patnaik (1968) reported  n eg a tive  c o r r e la t io n  o f  plant 

h e igh t and number o f  t i l l e r s  in  f in g e r  m i l le t .  Narasirtw 

and Pardhasaradhi (1968) noted p o s it iv e  c o r r e la t io n  o f  plant 

h e igh t and t i l l e r  number in  the same c ro p . Ostgard (1971) 

observed in  Phleua ora ten g e , Festu^a pratens e , ./ a c t y l l s  

dlom erata and Poa oratensliL th at c h lo ro p h y ll  con ten t per unit 

l e a f  area was le a s t  in  v a r ie t ie s  w ith  the h ighest growth ra te . 

There was a s ig n if ic a n t  p o s it iv e  c o r r e la t io n  between ch lo ro 

p h y ll content per u n it  le a f  area and s p e c i f i c  le a f  w eight in  

a l l  the m ateria ls excep t f o r  the northern  Phleua v a r ie ty  

Engnoo Mehra e t  a l .  (1971) observed p o s it iv e  c o r r e la t io n  

between t i l l e r s  p er  plant w ith  le a f  area in  o a ts .

Naphade (1972) in  sorghum found p o s it iv e  and non

s ig n i f ic a n t  a s s o c ia t io n  o f  p lant h eigh t and l e a f  area ,

Yoshida (1972) suggested th a t g re a te r  dry  m atter production 

could be expected  in  e re c t  genotypes provided Leaf Area Index 

i s  la r g e . Mahudeswaran and Murugesan (1973) stud ied  c o r r e la 

t io n s  in  20 v a r ie t ie s  o f  ra g i and found n eg a tiv e  a s s o c ia t io n



*>nUrn *

lant helght  and number of productive t i l l e r s ,  between plant neigni. «u _
, n , 74 ) noticed positive and sign ifican t assocl

Phul et a l .  (137b) notice* w ,
.  nt height and t i l l e r  number In pearl m illet.

tlon between plant c3rrelation between chloro-
He also found a h igh ly  s gn there was

phyll -a . and - b ,  Samaswamy , 3 7 , )  —  J ~

no association between plant h eigh t and number of

the genus Cenchrus»

Hviawa (1 ^ 75 ) in  f o x - t a i l  m ille t  reported  
G i l l  and Randhawa v 1

ation of t i l l e r  number and plant
significant negative association

e i tlon  analysis conducted both at the genotypic 
height, »-orre a (1075) in forage sorghum
and ohenotyplc le v e ls  by Paroda et a l .

.. j h m  correlation of dry matter yield  
revealed significant positive correisv

wlth Plant height, leaf length and lea f breadth, dhorar an 

Par3da 0 g76 ) in forage sorghum reported negative correlat

Of plant height with t i l l e r  number.

,  « .  Of  forage yield  and quality in sorghumGenetic analysis of forage

0, nducted by Slnghania et e l .  ,3 7 7 )  indicated that plant 

height and f i f t h  lea f area were positive ly  co rra l,ted betw

each other. In ra g i. Appadural et a l .  ,9 7 7 )  reported osl
riant height and number of produc tiv e  correlation between plant height

tiv e  t i l l e r s .  Ooud and Lahehmi ,9 7 7 )  obsen,e<> ■ » « * ” • 

correlation between plant height and t i l l e r  num er

m ille t .



Aase (1978) reported c lo s e  c o r r e la t io n  between le a f  

area and plant dry m atter in  w in ter  wheat. Xusutani and 

Got oh (1 978) conducted s tu d ies  on 12 c o ck s fo o t  c u lt iv a r s  and 

reported  th at p lant dry weight was s ig n i f i c a n t ly  co rre la te d  

w ith  t i l l e r  dry w e ig h t, but not w ith  number o f  t i l l e r s  per 

p la n t. T i l l e r  dry  w eight was n e g a t iv e ly  co r re la te d  w ith  

number o f  t i l l e r s  per p la n t. N elson and S leep er ( 1978) found 

an in verse  c o r r e la t io n  between y ie ld  per t i l l e r  and t i l l e r  

number in  Festuca arundlnacea. S eth i and Singh (1978) n oticed  

th a t dry m atter y ie ld  was h igh ly  co rre la te d  w ith  t i l l e r s  per 

p lant and plant h e igh t in  b a r le y . A ccording t o  Rao e t  a l .  

(1978) dry m atter accum ulation from  t i l l e r i n g  t o  flow erin g  

showed s ig n if ic a n t  p o s it iv e  c o r r e la t io n  w ith  mean Area

Index and net a s s im ila t io n  ra te  in  e r e c t  and spread in g  types 

o f  o a ts .

Salak-warzecha and Goral (1979) rep orted  stron g er  p o s i

t iv e  c o r r e la t io n  between dry  matter y ie ld  and number o f  f e r 

t i l e  t i l l e r s  and n egative  c o r r e la t io n  between plant height 

and number o f  v e g e ta t iv e  t i l l e r s  in  tim oth y . In v e s t ig a tio n s  

conducted by Murtaza et a l .  (1979) in  oa ts  revealed  p o s it iv e  

and s ig n i f ic a n t  a s s o c ia t io n  between number o f  t i l l e r s  per plant 

and dry m atter y ie ld  both  at the g en otyp ic  and phenotypic 

le v e ls .  N egative and s ig n i f ic a n t  r e la t io n s h ip  was recorded  

between the number o f  t i l l e r s  per p lan t and plant h e ig h t .



N egative n o n -s ig n if ic a n t  a s s o c ia t io n  between olant h eigh t and 

t i l l e r  number both at the gen otyp ic and phenotypic le v e ls  was 

observed by Subramaniam (1979) in  l i t t l e  m i l l e t .  P an icle  

number and straw y ie ld  showed n egative c o r r e la t io n  w ith  plant 

height at g e n o ty p ic , phenotypic and environm ental le v e ls .

T i l l e r  number recorded p o s it iv e  and s ig n i f i c a n t  gen otyp ic and 

phenotypic c o r r e la t io n  w ith  p a n icle  number and straw y ie ld .

Dhanakodi (1980) showed negative  c o r r e la t io n  between 

le a f :  stem r a t io  and plant h e igh t and p o s it iv e  c o r r e la t io n  

between t i l l e r  number and l e a f :  stem r a t io  in  r a g i .  Tyagi e t  a l .  

(1980) in  p e a r l m ille t  observed that l e a f  breadth  had a p o s i

t iv e  and s ig n if ic a n t  a s s o c ia t io n  w ith  the number o f  t i l l e r s .  

Vaidyanathan (1932) reported  n egative  c o r r e la t io n  between 

le a f ;  stem r a t io  and p lan t h e igh t in  sorghum. Good and Singh 

(1982) computed c o r r e la t io n  c o e f f i c ie n t s  in  30 n a p ie r -b a jra  

hybrids and found that dry m atter y ie ld  p er plant had a stron g  

and p o s it iv e  gen otyp ic  a s s o c ia t io n  w ith  l e a f :  stem r a t io .

Bainiwal e t  a l .  (1983) observed p o s it iv e  a s s o c ia t io n  

between p lan t h e igh t and dry  m atter y ie ld  and n ega tive  asso

c ia t io n  between t i l l e r  number and h eigh t in  b a r le y . Araujo 

e t  a l .  (1983) stu d ied  67 a ccess io n s  o f  t a l l  fe scu e  f o r  pheno

t y p ic  and g en otyp ic  c o r r e la t io n s  among e ig h t t r a i t s .  Out o f 

56 p oss ib le  com bination s, 26 were > 1  or <  -1 • th ese  re s u lts  

appear when e it h e r  the gen otyp ic  o r  phenotypic a cce ss io n



30

covarian ces are much la rg e r  than e ith e r  g en otyo ic  Dr pheno

t y p ic  a cce ss io n  v ar ia n ces  lead in g  t o  a sm all denom inator in  

the c a lc u la t io n  o f  the c o r r e la t io n  c o e f f i c i e n t .  He obtained 

p o s it iv e  c o r r e la t io n  between annual dry m atter y ie ld  and plant 

h e ig h t. C o rre la t io n  a n a lys is  among y ie ld  components in  

guinea grass by Sreenivasan (1983) showed th at plant h e ig h t, 

dry w eigh t, Leaf Area Index and l e a f :  stem r a t io  had s i g n i f i -  

cant p o s it iv e  a s s o c ia t io n  among th em selves.

Caborclk (1986) reported  non-sign111cant c o r r e la t io n  

between l e a f  ch lo ro p h y ll content and r e la t iv e  growth ra te  in  

t a l l  fe s c u e . Sen and Hamid (1986) in  proso m ille t  reported  

th at straw weight was p o s it iv e ly  co r re la te d  w ith  plant height 

and n e g a tiv e ly  co rre la te d  w ith  t i l l e r s  per p la n t. In v e s t ig a 

t io n s  conducted by Jatasra  and Thakral (1986) in  Cenchrus 

c i l i a r i s  on the in te r  r e la t io n s h ip  between y ie ld  and o th er  

agronomic ch aracters  observed that p lan t heigh t was p o s it iv e ly  

c o rre la te d  w ith dry  m atter y ie ld .  The number of t i l l e r s  per 

plant a ls o  had h igh ly  s ig n if ic a n t  and p o s it iv e  c o r r e la t io n  

w ith  dry m atter y i e ld .  However, p lant h e ig h t , t i l l e r  number 

and dry matter y ie ld  showed negative  a s s o c ia t io n  " i t h  l e a f :  

stem r a t i o .  Plant heigh t and number o f  t i l l e r s  were p o s i 

t iv e ly  a ssoc ia ted  to  each o th er .

2 .9 .  Path a n a lys is

The study o f  a s s o c ia t io n  o f  component ch a ra cters  w ith



f3d d er y le ld  has immense va lu e  in  s e le c t in g  su ita b le  „ l » t  

ty p e 3 . When more number o f  ch a ra cters  are Included In the 

c o r r e la t io n  stu d y , the d ir e c t  a s s o c ia t io n  becomes more Com

d e x .  in  such a s itu a t io n  the path a n a ly s is  dev ised  by
measure to  f x m  out the

'Wright (1921 ) p rov id es  an e f f e c t i v
d ir e c t  and in d ir e c t  e f f e c t s  perm itting  a c r i t i c a l  exam ination 

*  the s p e c i f i c  fa c to r s  th at produce a g iven  c o r r e la t io n .

Naphade (1972) stud ied  fod d er  y ie ld  and o th er y ie ld

con tr ib u tin g  ch aracters  in  20 sorghum v a r ie t i e s .  In  path
. r  leaves per p lan t was the most im por-a n a ly s is , the number o f  leaves P*

, ,  . o1j fo llow ed  by s la n t heigh t andten t component o f  fod d er  y ie ld  fo llow ed  y

le a f  a rea . Path analysis s tu d ies  by Patel e t  a l .  0 * 3 )  1» 

sorghum revealed th at p lant height had a p o s it iv e  d ir e c t

'a d d e r  y ie ld .  Leaf area in flu en ced  the fod d erin flu e n ce  on fod d er  y ie ia .
y ie ld  la r g e ly  in d ir e c t ly  through p lan t heigh t and s ta lk  o a -  

meter. According t o  Pokle e t  a l .  0 9 7 5 ) .  Plant heigh t had a 

nigh d ir e c t  e f f e c t  on the fod d er y ie ld  in  sorghum.

in v e s t ig a t io n s  conducted by Ramaswamy O ^ 'O  on

cenchrus c i l l a ^  and »  p e a l e d  th at the

number o f  t i l l e r s  exerted  the maximum d ir e c t  e f f - c .

f 9 l l3 « d  by length  o f  l e a f ,  th ick n ess o f  internode, len gth
a , . 4-v.e c lo n e . Path c o e f f i c ie n t

o f in ternode and h e igh t
. , y1Q7c') i n fo ra g e  sorghum revea leda n a ly s is  by Paroda et a l .  (1975) in  rorag



that l e a f  breadth had high p o s it iv e  e f f e c t  on both green. and 

dry m atter y ie ld  and thus appeared to  be e more r e l ia b le  com”  

ponent ch a ra cte r . D irect e f f e c t  of l e a f  le n * ; h - is  a ls  o high 

on dry  m atter y ie ld .  Plant height showed negative d ir e c t  

e f f e c t  on both y ie ld  ch a ra c te rs .

Path a n a lys is  in  Pennisetum p e d ice lla tu n  ‘ Singh and 

Prasad (1976) shewed a d ir e c t  e f f e c t  o f  l e a f  len gth  and plant 

height on y ie ld  but t i l l e r  number and stem g ir th  have only 

in d ir e c t  e f f e c t .  Nair and Gupta (1976) in  t h e ir  s tu d ie s  on 

fodder oats observed th at the v a r iou s  second ordsr components 

l ik e  number o f  t i l l e r s ,  l e a f  area and number of leaves had a 

major r o le  in  the accum ulation o f  dry  m atte” through

the f i r s t  order components namely green  weight o f  stem and 

green w eight o f  le a v e s .

G enetic s tu d ie s  on oa ts  by Solanki '  1 '.•77'' revealed that 

c la n t  h e ig h t, number o f  t i l l e r s  per p la n t, number o f  leaves 

p er  riant and l e a f  breadth are im portant component ch aracters 

f o r  green as w e l l  as dry fo d d e r  y ie ld .

Path c o e f f i c i e n t  a n a ly s is  in  fo d d e r  sorghum by "opalan 

and Balasubramanian (1973) revealed  th a t  le a f  len gth  and 

breadth showed high p o s it iv e  d ir e c t  e f f e c t  on green fod d er  

y ie ld .  Dhumale and Mishra (1973) observed in  fora g e  oats

chat the plant heigh t had a high p o s it iv e  d ir e c t  e f f e c t  w hile



a l l  the other ch a ra cte rs  studied excep t number of t i l l e r s  per1 

plant had in d ir e c t  e f f e c t  through p lan t h e ig h t.

Path c o e f f i c i e n t  a n a ly s is  in  smooth brome grass by 

Tan e t  a l .  (1079) showed th a t t i l l e r  d e n s ity  fo llow ed  by le a f  

area and t i l l e r  dry w eight exerted  the g re a te s t  d ir e c t  in flu e n c  

on y ie ld .  S e le c t io n  f o r  la rg e  le a f  and more and heavier 

t i l l e r s  per u n it area would in crease  p r o d u c t iv ity .  Murtaza 

e t  a l .  ( 1979) in  fod d er  oa ts reported  p o s it iv e  and s i g n i f i 

cant a s s o c ia t io n  between green  fod d er y ie ld  and the number of 

t i l l e r s  due t o  high p o s it iv e  d ir e c t  e f f e c t  o f  number of t i l l e r s  

on green fo d d e r  y ie ld .  This in d ica ted  th at number of t i l l e r s  

i s  an im portant component ch a ra cter  in  fo d d e r  o a ts , r ia n t 

height showed s ig n if ic a n t  n egative  a s s o c ia t io n  w ith green 

fod d er y ie ld  due t o  high n egative  in d ir e c t  e f f e c t  through 

number o f  t i l l e r s ,  l e a f  len gth  and le a f  breadth though the 

d ir e c t  e f f e c t  o f  plant h eigh t was p o s i t iv e .

Singh and Prasad (1980) from  path c o e f f i c i e n t  and 

f a c t o r  a n a ly s is  o f  data in  Pennlsetum oed ice lla tu m  concluded 

th a t s e le c t io n  f o r  stem g ir t h , l e a f  number, l e a f  len gth  and 

t i l l e r  number should r e s u lt  in  h igh  fod d er  y ie ld .  Dhanakodi 

(1980) reported the p o s it iv e  d ir e c t  e f f e c t s  o f  days to  flow er

in g , number o f  t i l l e r s  and le a f  number; and the high and 

p o s it iv e  in d ir e c t  e f f e c t s  o f p lant h e ig h t , l e a f  breadth  and



, flowering in "the fodderlength of lntemode through days to f le e r in g

yield of ragi (Eleuslne coracana.).

Tyag i et a l .  (1980) conducted component analysis for  

green fodder yield In pearl m illet and indicated that dry 

matter yield had the highest positive direct e ffe c t  on green 

fodder y ield . The positive and sign ifican t association be -  

ween green fodder and dry matter yield was due to  a high posi

tive direct e ffect of dry matter yield on green fodder yield . 

The direct e ffe c ts  of leaf length and lea f breadth were also  

oositive towards green fodder y ie ld , hut their association  

with green fodder yield were negative. The negative Indirect 

e ffe c ts  through plant height, days to flowering, number of 

leaves per Plant and dry matter yield n u llified  the positive

airect e ffe c ts  of these tra its  on green fodder yield and
_. . xra TY\e number of t i l le r s  

changed the relationship into negatlv .

had a positive direct e ffect on green fodder y ie ld , 

height had a negative direct e ffe c t  on green fodder yield

and a positive direct e ffect on dry matter y ie ld .
»

Path analysis in guinea grass by Sreenivasan , 9 8 3 )  

revealed that the maximum contribution to green fodder y 

was through plant height, since i t  recorded maximum positive^  

direct e ffe c t  on y ie ld . This was followed by girth of in ter -

node and number of t i l l e r s .



Paramathma and Balasubramanian (1986) computed path 

coefficients for yield components in parents and hybrids of 

forage maize and indicated that stem girth followed hy p l - t  

height had direct e ffe c ts  in parents, while le a f hreadth 

followed by stem girth  h ad llg h e st direct e ffe c t  in hybrids

on fodder y ie ld .



MATERIALS AND METHODS



MATERIALS AND METHODS

The present research  programme was ca rr ie d  out at the 

Department o f  Plant B reeding, C ollege  o f  A g r icu ltu re , V e lla ya n i 

from June t o  December 1987.

3 .1 .  M ateria ls
moYphclofl&ally

F ifte e n  d iv e rs e  types o f  guineagrass ( Panicum maximum 
A

J a c q .)  obtained from the germplasm c o l le c t io n  maintained under 

the A l l  In d ia  C o-ord in ated  P ro je c t  f o r  Research on Forage 

Crops at the C o lleg e  o f  A g r icu ltu re , V ellayan i were used f o r  

the study.

3 .2 .  Methods

The 15 s e le c te d  types were ra ised  under p a r t ia l  shade 

in  coconut gardens at the C o lle g e  o f  A g r icu ltu re , V e lla y a n i, 

from June t o  December 1987, in  a randomised b lo ck  design  

re p lica te d  t h r i c e .  In  each p lo t  o f  3 x 2 m s i z e ,  80 p lants 

were grown at 40 x 20 cm sp acin g . V igorous and hea lth y  s l ip s  

were planted during the th ird  week o f  June, 1987. The mana

gement p r a c t ic e s  were given a ccord in g  to  Package o f  P ra ctices  

Recommendations o f  Kerala A g r icu ltu ra l U n iv e rs ity  (1 98 6 ).

The f i r s t  h arvestin g  was done 75 days a f te r  p lan tin g  and the 

subsequent two h arvests at 45 days in te r v a l .

F ive h i l l s  were se le c te d  at random f o r  each type in
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each r e p l ic a t io n  and ob serva tion s recorded  f o r  the fo llo w in g  

ch a r a c te r s .

1 . Plant height

Measured in  centim etre from the ground le v e l  t o  the 

t ip  o f  the t a l l e s t  le a f/p r im a ry  p a n ic le  at th e  time o f  h a rv est .

2 . T i l l e r  number

T ota l number o f  t i l l e r s  were counted per h i l l  at the 

time o f  h a rv est .

3 . P an icle  number

T o ta l number o f  p a n ic le s  per p lo t  were counted a t the 

time o f  h a rv est .

4 . Leaf:stera r a t io

F ive p la n ts  were s e le c te d  at random from each o f  the 

15 types in  th ree  r e p l ic a t io n s  and the w eight o f  the stem and 

le a f  were recorded  and the l e a f  * stem r a t io s  on fre sh  weight 

b a s is  were computed. The le a f  : stem r a t io s  on dry  weight 

b a s is  were computed by record in g  the w eight a f t e r  drying the 

l e a f  and stem p o rt io n s  se p a ra te ly .

5 . Green fod d er  y ie ld  per h i l l  and per p lo t

The w eight o f  green m atter p er h i l l  was recorded in  

gram by cu ttin g  the h i l l  at 10-15  cm above ground le v e l  and



the w eight o f  green  fod d er  y ie ld  per p lo t  was recorded  in  

k ilogram  from the net p lo t  area im m ediately a f t e r  h a rv e st .

6. Dry matter y ie ld  and ph otosyn th etic  e f f i c i e n c y

The samples from each h i l l  were f i r s t  sundried and 

then oven d ried  t o  a con stan t weight at 80°C and the w eight 

recorded in  gram. The per p lo t  y ie ld  o f  d ry  matter c o r r e s 

ponding t o  the green fod d e r  y ie ld  was estim ated  from the 

weight o f  t h is  oven d ried  m a teria l, correspon d in g  to  i t s  

fr e s h  w e ig h t.

7 . Leaf Area Index

Leaf area was ca lcu la ted  in  square cen tim etre  by p lo t t 

ing  the area o f  a l l  the lea ves  in  the graph paper. The Leaf 

Area Index (LAI) was computed fo llo w in g  the form ula suggested 

by W illiam  (1 9^ 6 ).

I at T ota l le a f  area o f  the p lan t 
“  Ground area occupied

8. Shade in te n s ity

Shade in te n s ity  was measured by u sin g  a Luxmeter 

(Photomet 300 x Remco I n d ia ) .  The in te n s ity  o f  l ig h t  in  the 

open co n d it io n  was f i r s t  recorded  and then the l ig h t  in te n s ity  

in  each p lo t  was measured from two random sp o ts  at d i f fe r e n t  

tem poral phases o f  the day and the average was worked ou t.



(L, -  L0 )
Shade in te n s i ty  ■ ----- *------   x  100

L 1

where L1 «  Light in te n s ity  in  open co n d it io n  

L2 * Light in te n s ity  in  shade

9. C h loroph yll con ten t o f leaves

C h lorop h y ll *a», C h lorop h y ll 'b* and t o t a l  pigments 

were estim ated from mature lea v es  at each h arvest by u t i l i s in g  

S p ectro -p h otom etric  method. The con ten ts o f  ch lo ro p h y ll *a», 

ch lo ro p h y ll ’ b 1 and t o t a l  pigments (m g /l i t r e )  were then e s t i 

mated using th e  fo llo w in g  r e la t io n s h ip s  (Arnon, 1949) .

C h loroph yll 'a* = [ l2 .7  (OD at 663) -  2 .6 9  (OD at 645^ > H rT T o a o

where

V a Volume made up

W =» Weight o f  the p lan t sample taken 

9B * O ptica l d e n s ity

3 .2 .1 .  S t a t i s t i c a l  a n a ly s is

The data c o l le c t e d  were su b jected  t o  the fo llo w in g  

s t a t i s t i c a l  a n a ly ses .

m g /l i t r e .



3 .2 .1 .1 .  A n a lysis  o f varian ce  and covariance

The ob serv a tion s  recorded w ith  re sp ect  t o  each ch aracter 

were su b jected  t o  a n a lys is  o f  v a r ia n ce  and cov a ria n ce  as given 

in  Table 1 (Panse and Sukhatrae, 1957).

Table 1 . A nalysis o f  v a r ia n ce /co v a r ia n ce

Source Degrees o f 
freedom

Mean sum 
o f  squares

Mean sum o f 
p rodu cts

B lock ( r -1  ) msb MSP3

Treatment ( v - 1 ) MSy MSPy

E rror ( v - 1 ) ( r - 1 ) MSe MSP̂_ i

where r  »  Number o f 

v * Number o f

r e p l ic a t io n s

treatm ents

3 .2 .1 .2 .  Variance

Components o f  varian ce  f o r  each ch a ra cter  was worked 

out fo llo w in g  th e procedure o f  Johnson e t  a l .  (1 9 5 5 ).

G enotypic varian ce  (Vg)

where MSV »  Mean square f o r  treatm ent 

MSe =s Mean square f o r  e r ro r  

r  * Number o f  r e p l ic a t io n s



E rror (Environm ental) v ar ia n ce  (Ve )

Ve »  MS.p
i l l

where MŜ  a Mean square f o r  e r r o r  

Phenotypic v aria n ce  (Vp)

Vp »  Vg + Ve

where

Vg a G enotypic variance

Ve > E rror (environm ental) varian ce

3 .2 ,1 .3 . C o e f f i c ie n t  o f  v a r ia t io n

Both phenotypic and gen otyp ic c o e f f i c i e n t s  o f  v a r ia 

t io n  were ca lcu la ted  as suggested by Burton (1 95 2 ).

Phenotypic c o e f f i c i e n t  o f  v a r ia t io n  (PCV)

PCV at Mean

where Vp »  Phenotypic varia n ce

Genotypic c o e f f i c i e n t  o f  v a r ia t io n  (GCV)

g c v  « v y & *  i ° pMean

where Vg * Genotypic varian ce

3 .2 .1 .4 .  H e r it a b i l i t y  and G enetic advance

H e r it a b i l i ty  in  broad-sense (Hanson e t  a l . ,  1956)
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h2 * Vig x 100
Vp

2
where h »  H e r it a b i l i t y  c o e f f i c i e n t

Vg »  Genotypic varia n ce

Vp »  Phenotypic varian ce

Expected v^enetic Advance (GA) under s e le c t io n  

(Lush, 1o40 and Johnson e t  a l . ,  1955) .

G enetic Advance (GA) »  K.h2 JVp

where
2

h a H e r it a b i l i t y  in  the broad—sense

Vp »  Phenotypic varian ce

K »  S e le c t io n  d i f f e r e n t ia l  which i s  2 .06  in  th e  case

o f  5% s e le c t io n  in  la rge  samples (M ille r  et a l . ,

1958 and A lla rd , i 960) .

Expected G enetic Gain (GG) under s e le c t io n  (Johnson et a l . ,  
1955)

G enetic gain  (GG) »  100Mean

where

GA 3 G enetic Advance

3 . 2 . 1 . 5 . Covariance

Genotypic covarian ce  (CoVg)



43

MSPy. -  MSPp 
CoVg .   1-----------£

where

MSPy «  Mean sum o f  products f o r  treatm ent

MSP£ a Mean sum o f  products f o r  e r r o r

r  -  No. o f  r e p l ic a t io n s

E rror (Environm ental) covariance (CoVe)

CoVe »  MSB.,Hi

MSPe a Mean sum o f  products f o r  e r r o r

Phenotypic covariance (CoVp)

CoVp a CoVg + CoVe

where

CoVg »  Genotypic covariance

CoVe »  E rror (Environm ental) covarian ce

3 .2 .1 .6. C orre la tion  c o e f f i c ie n t s

G enotypic c o r r e la t io n  c o e f f i c i e n t  ( A l - j ib o u r i  e t  a l . ,
1938)

CoVff (x x )
G enotypic c o r r e la t io n  c o e f f i c i e n t  ( r  ) »  —  * *

g x Vg ( x p

where

CoVg ( x ^  X j)  a G enotypic covarian ce  o f  t r a i t s
x,  & x .1 3

Vg (x ) «  G enotypic varian ce  o f  t r a i t  x
3

‘3

X .  & X .1 3
In V9T>1 QRM nf1 +• »«.-> i 4. ^

Vg (x^ ) «  G enotypic variance o f  t r a i t  x.
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where

Jhen otyp ic c o r r e la t io n  c o e f f i c i e n t  ( r  )
P

CoVp (x . x . )
r p * j

/ V p l x  ) 'x  Vp (x )
J

CoVp (Xj^  Xj )  »  Phenotypic cov a ria n ce  o f  t r a i t s
x i & X j

Vp ^  ) 

Vp (x_j)

Phenotypic varian ce  o f  t r a i t  x^ 

Phenotypic v ar ia n ce  o f  t r a i t  x
J

3 .2 .1 .7 .  Path c o e f f i c i e n t  a n a ly s is

The path c o e f f i c ie n t s  were worked out by the method 

suggested by Dewey and Du (1 9 5 9 ). The sim ultaneous equation 

Which express the base r e la t io n s h ip  between c o r r e la t io n  and 
path c o e f f i c i e n t  were given below .

12 r 13

23

' P l v ' '

2y

pky J
where r 1y t o  rky denote the gen otyp ic  c o r r e la t io n  c o e f f i c ie n t  

between ca u sa l fa c to r s  1 t o  k and dependent v a r ia b le  ( y ) ,  ^  ,

r k -1 , k denote the c o r r e la t io n  c o e f f i c i e n t s  among a l l  pos ,
b le  com binations o f  cau sa l fartor**. ^cau sa l fa c t o r s  and p1y to  pky denote the
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d ir e c t  e f f e c t s  o f  ch aracters  1 to  k on y ie ld  ( y ) .

The s o lu t io n  o f  these equ a tion s give the v a lu es  o f  th e  path 

c o e f f i c ie n t s  (p^)

The re s id u a l f a c t o r  (R) which measures the co n tr ib u t io n  o f  

the t r a i t s  not included in  the cau sa l scheme and sampling 

e r ro r  was estim ated as

Pxy “

“ here r2 ‘  f -  (ply rly  * p2yr2y + ........  <V rky

I n d ir e c t  e f f e c t s  o f  d i f f e r e n t  ch a ra cters  on y ie ld  were obtained 

as fo l lo w s .

In d ire c t  e f f e c t  o f  the i th  ch a ra c te r  on y ie ld  through j th  

ch aracter  -  p . r . ,



r e s u l t s



RESULTS

The data recorded on the v a r iou s  m orp h o log ica l, 

p h y s io lo g ic a l and chem ical a t t r ib u te s  were s t a t i s t i c a l l y  

analysed and the re s u lts  are presented .

4 .1 .  Mean performance o f  in d iv id u a l t r a i t s

The mean performance o f each o f  the f i f t e e n  genotypes 

f o r  the th ir te e n  ch a ra cters  stud ied  and the g en era l me an and 

range are presented  in  Tables 2 and 3 r e s p e c t iv e ly .  The 

a n a ly s is  o f v aria n ce  f o r  the t h ir te e n  ch aracters  are presented 

in  Table 4 .

The f i f t e e n  v a r ie t ie s  o f  guinea grass selected f o r  the 

in v e s t ig a t io n  ex h ib ited  s ig n if ic a n t  d i f fe r e n c e s  fo r  a l l  the 

ch a ra cters  stud ied  excep t d ry  matter y ie ld  per p lo t ,  the con

ten t o f  ch lo ro p h y ll 'a* and ch lo ro p h y ll ’ b* and t o t a l  p ig 

ments. The p e r io d ic a l  l ig h t  in te n s ity  measured in  each p lot 

at f iv e  d i f f e r e n t  tem poral phases o f  the day did not show 

s ig n i f ic a n t  d i f fe r e n c e  in  magnitude (T ab les 5 and 6) .  This 

in d ica ted  the prevalence o f  uniform  shade co n d it io n s  in  a l l  

the experim enta l p lo t s .  The mean va lu es o'* shade in te n s ity  

measured in  each p lo t  are presented in  T ables 7 and 8.

The mean p lan t height o f  the v a r ie t ie s  v a r ied  from 

154 cm in  TNGG-2 t o  196.05 cm in  PGG-9. The v a r ie t ie s  PGG-6,
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able  3 . General mean and range f o r  th ir te e n  ch aracters
stud ied  in  guinea

SI*# C haracters

1 . Plant heigh t (cm)
2 . Number o f  t i l l e r s /  

h i l l
3 . Number o f  p a n ic le s /  

P lot
4 . L ea f: stem r a t io  on 

fre sh  w eight b a s is
5 . L ea f: stem r a t io  on 

dry  w eight b a s is
6. Green fo d d e r  y i e ld /  

W U  (g )  1
7 . Green fod d er y i e l d /  

p lo t  (kg)

9 . Dry m atter y i e ld /
p lo t  (k g )

10 . Leaf Area Index
11. C h loroph yll 'a '  

(m g /lit  r e )
12 . C h lorop h y ll 'b* 

(m g /l it r e )

13 . T o ta l pigments 
(m g /l i t  r e )

grass

General
Mean Range

179.480
9.460

154.000 -  
6 .290  -

196.050
12.950

252.230
(1 5 .3 9 0 )

0 .6 5 6

99.440 -  
(9 .9 4 0  -

0 .459  -

441.670
2 1 . 002)

0 .849

0.759 0.502 - 1.001

213.870 132.880 - 358.870

34.007 20.827 - 45.216

44.640 29.003 - 62.480

7.335

5.640

22.230

4.692 -  

3 .150  -  

21.300 -

9.429

8.500

22.930

27.630 24.040 - 29.870

75.730 67.370 - 81.010
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Table 4 . A n a lysis  o f  varian ce  f o r  13 ch a ra cters  in  guinea grass

s i . V|Q M m Mean sum o f  squares F value
No. vii»lr»C v6 rs

R e p lica t io n  
d . f .  -  2

Treatments 
d . f .  -  14

E rror 
d . f .  =. 28

f o r
t r e a t 
ments

1 . Plant heigh t 257.5625 525.0446 113.7679 4.6151
2 . Number o f  t i l l e r s /  

h i l l 8.4625 6.7600 2.7678 2.4424*
3 . Number o f  pan i

c l e s /p lo t 11.9248 41.9826 2.7805 15.0989**
4 . L ea f; stem r a t io

on fr e s h  weight 
b a s is

0.0098 0.0453 0.0082 5.5244

5. L ea f; stem r a t io
on dry weight 
b a s is

0.0066 0.0767 0.0111
sfcOf.

6.9099

6. Green fod d er  11131.4400 
y i e l d /h i l l

12146.4600 2716.1290 4.4719

7 . Green fo d d e r  
y ie ld /p lo t 393.2136 135.7335 45.2124 **

3.0022
8. Dry m atter y i e ld /  

h i l l 491.2852 282.4420 105.2986 2.6823*
9. Dry m atter y i e ld /  

p lo t 22.0608 4 .3299 2.2437 1.9298
10 . Leaf Area Lidex 6.2585 7.9285 2.2685 3.4950
1 1 . C h lorop h y ll 1a 1 1.2363 0.6621 0.4000 1.6348
1 2 . C h lorop h y ll ’ b ' 19.3730 7 .7227 4.6991 1.6434
13 . T o ta l pigments 74.6719 50.6484 22.8739 2.2142

* S ig n if ic a n t  at 5 per cent le v e l
** S ig n ific a n t  a t 1 per cent l e v e l
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Hamil, PGG-4, PGG-7, PGG-3, PGG-5 and MC-14 were found to  be 

3n par with PGG-9 having the maximum h e ig h t. The mean height 

o f  e ig h t  types were above the g en era l mean height o f  179.48 cm,

MC-16 recorded the h ighest mean number o f  t i l l e r s  per 

h i l l  (1 2 .9 5 ) fo llow ed  by PGG-6  (1 0 .5 8 ) and FR-609 (1 0 .3 3 ) .

The v a r ie t ie s  PGG-6 , FR-600 and MC-14 were s t a t i s t i c a l l y  on 

par w ith  MC-16. PGG-1 recorded  the low est mean value (6 .2 9 )  

f o r  t h is  ch a ra cte r . Here the number o f  t i l l e r s  o f  e ir h t  

types were more than the gen era l mean o f  9 .4 6 .

The mean number o f p a n ic le s  per p lo t  varied from 

99.44 .'9 .94 ) in  TNCG-2 to  441.67 (2 1 .0 02 ) in PGG-7. The 

v a r ie t ie s  PGG-3, PGG-3, PGG-5, PGG-9 and PGG-6 were on par 

w ith  PGO-7 having the h igh est mean number o f  p a n ic le s  per 

p lo t .  Six typ es  have more number o f  p a n ic le s  than the genera l 

average o f  252.23 (1 5 .3 9 ) .  The mean l e a f :  stem r a t io  on 

fre sh  w eight b a s is  varied  from 0 .459  in PGG-o t o  9 .849  in  

MC-16 . H arith , TNGG-2 , M ackuenii, PGG-4 and MC-14 were found 

to  be on par w ith  MC-16 . L ea f: stem r a t io  was above the 

gen era l mean o f  0 .656  f o r  e ig h t  ty p e s .

The mean l e a f ;  stem r a t io  on d ry  weight b a s is  ranged 

from  0.502 t o  1.001 w ith  a g en era l mean o f  0 .7 5 9 . Among the 

v a r ie t i e s ,  Mackuenii recorded the maximum le a f :  steai r a t io  

(1 .0 0 1 ) fo llow ed  by MC-16 (0 .9 5 4 ) and H arith (0 .9 1 1 ) .  i t  was
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Table 5 . A nalysis o f  varian ce  f o r  shade in te n s ity  (i)

Shade in te n s ity  
per cent Mean sum o f  squares

R e p lica - T reat-
t io n  menta iirror

F value 
f o r  treat* 
ments

At 8 o ' c lo ck  123.4961 32.4481 32.6091 0.9951

At 10 o 'c l o c k  25.3418 33.2732 20.3325 1.6364

At 12 o 'c l o c k  262.4844 25.7490 63.6835 0.4043

At 2 o 'c l o c k  34.1035 45.1871 28.5154 1 .5846

At 4 o '  c lo ck  44.2148 56.9121 79.1506 0 .7190
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a b le  6 . Analysis o f  varian ce  f o r  shade in te n s ity  (2)

S I . Shade in te n s ity  Mean sum o f  squares
No. p er  cent -  -   H 8

R e p lica - Treat
t io n raents E rror
d . f .  »  2 d . f .  »  14 d . f .

F value
f o r
t r e a t 
ments

1 . At 8 o ’ c lo ck 43.2011 32.9612 60.5878 0.5440
2. At 10 o 1 c lo ck 76.8339 55.5214 94.5611 0.5871
3 . At 12 o 'c l o c k 477.9737 58.2783 67.5283 0.8630
4 . At 2 o 1 c lo ck 79.3222 68.6166 167.2097 0.4104
5 . At 4 o 'c l o c k 109.4141 126.8722 286.4788 0.4429
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Table 7 . Mean va lu es o f  shade in te n s ity  measured CO

Shade Shade Shade Shade
S I . C u ltiv a rs  in te n s ity  in te n s ity  in te n s ity  in te n -
Ha. at 3 A#M# at  10 A.M. at 12 noon s i t y

(p e r  cen t) (p er  c e n t )  (p er  c e n t )  at 2
(p er

Shade 
in ten 
s i t y  

P.M. at 
cen t) 4 P.M.  

(per 
c e n t )

1 . PGG-1 32.64 37 .87 23.50 32 .78 45 .24

2 . Ha a i l 36.11 29.79 24 .36 21.66 32.34

3 . PGG-3 39 .58 28.79 30 .77 19.44 33.33

4 . PGG-4 36.11 30.81 23.50 24.44 34.13

5. PGG-5 40.97 31.31 26.07 26.66 40.48

6. PGG-6 41.66 3 1 .82 24.36 31.67 34.92

7 . PGG-7 38.89 30.30 23.07 28.89 34.12

8 . PGG-8 41.67 26.26 31 .19 29.44 34.92

9 . PGG-9 40.97 23.23 29.06 26.67 36.50

10 . TNGG-2 33.33 30 .30 29.06 25.55 31.74

1 1 . FR-600 41 .66 28.78 23.93 26.11 40.47

12 . Mackuenii 36.11 28.28 27 .77 21.11 38.39

13. H arith 41.67 30.81 24 .36 30.00 38.09

14. MC-14 34.03 25.25 29 .49 29.45 39.68

15. MC-16 37 .50 30.81 23.93 28.33 27.73



Table 8. Mean values o f  3hade l  t
  in t e n s i t y  measured ( 2)

C u ltiv a rs

1 .
2 .
3 .
4 .
5 .
6.
7 .
8. 
9 .

10.
11 .

PCG-1 
Ha m il 
PGG-3 
PGG-4 
PGG-5  
PGG-6 
PGG-7 
PGG-8 
PGG-9 
TNGG-2 
PR- 600

12 . Mackuenii
1 3 . Harith.
14. MC-14
15. MC-16

Shade 
in ten 
s i t y  at
s a . m.
(p er  
c e n t )

Shade 
in te n 
s i t y  at 
10 A.M. 
(per 
c e n t )

Shade 
in ten 
s i t y  at 
12 noon 
(per 
c e n t )

Shade 
in te n 
s i t y  at 
2 P.M. 
(p er  
c e n t )

33.33 
31 .94
40 .28
37 .50
29.17
37.50 
33.33
4 0 .2 8
36.11
36.11
37 .49
31.94
37.50
31 .94
37.50

29.41
40 .19
30 .39
30.39
28.43
37.25
35.29
30.39
25.49
36 .27
36.27
31.37 
38 .23
28.43 
34.31

25.53
24.56
27.19
20.17
23 .68  
21.05 
16.66
23 .68  
16 .66  
30 .70
24.56
29 .82
24.56
29.82
20.17

3 4 .4  3
21.50
27.95
25 .80
22.57
25.80
32.26
31 .18  
30.10 
23.65
27.95
31.18  
39.73 
30 .10  
26 .88

Shade 
in te n 
s i t y  at 
4 P.M. 
(per 
c e n t )

49 .20
44 .44
52.38
44.44 
47.61
44 .44  
34 .92
52.38 
42.85
52 .38
36.51
52.38
39 .68
41.26  
57.14
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low est f o r  the v a r ie t y  PGG-7 (0 .5 0 2 ) .  MC-16, H arith , MC-14,

PGG-4 and TNGG-2 were on par w ith  M ackuenii.

In the case o f  green fodder y ie ld  per h i l l ,  the mean 

7ie id  varied  from 132.38 g in BOG-1 to  358.37 g in  Harail, the 

gen era l mean being 213.87 g . The v a r ie t y  MC-16 was on par 

w ith  Harail. The average green fod d er  y ie ld  f o r  f iv e  types 

exceeded the gen era l average y ie ld  o f  213.87 g .

Maximum green fod d er  y ie ld  per p lo t  in  three harvests 

were obtained f o r  v a r ie ty  MC-14 (45.216  kg) fo llo w e d  by H arith 

(44.131 kg) and the minimum f o r  PGG-1 (20 .827  k g ) . The cumu

la t iv e  average y ie ld  o f  seven typ es exceeded the genera l 

average of 34.007 kg. H arith , FR-600, MC-16, Harail, PGG-6 

and PGG-9  were on par w ith  MC-14.

The mean value f o r  dry m atter y ie ld  per h i l l  varied  

from  29.003 g in  PGG-1 to  62 .48  g in  Harail. V a r ie t ie s  MC-16, 

MC-14, FR-600, H arith , PGG-6 and PGG-9 were on par w ith  Harail. 

Mean y ie ld  o f  e ig h t  v a r ie t ie s  exceeded the gen era l average 

o f  44 .64  g *

Though the dry m atter y ie ld  per p lo t  d id  nor show 

s ig n if ic a n t  d if fe r e n c e s  among the v a r i e t i e s ,  the value was 

h ighest fo r  MC-14 (9 .4 29  kg) and low est f o r  POO-1 (4 .692  k g ) .

The mean Leaf Area Index v a r ied  from 3 .15  in  PGG-1
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t o  3.50 in  MC-14. V a r ie t ie s  MC-16, F : - 6 'V0, ua i r ; -ari-h
J  J  )  W V *  J n  j  . . i c l i  JL l l f l  ,

Mackuenii and PGG-6 were on par w ith  MC-14. Tight v a r ie t ie s

had mean Leaf Area Index more than the g en era l ;a. an value of 
5 .6 4 .

Though the con ten t o f  c h lo ro p h y ll  f a» did not show 

s ig n if ic a n t  d i f fe r e n c e s  among the v a r ie t i e s ,  the mean value

* as5 h i« hfiSt f3 r  PGG-3  (22 .93  m g /l i t r e )  and low est f o r  MC-14 
( 21.31  m g /l i t r e ) .

PGG-3 a ls o  recorded the h ighest mean value fo r  the

content o f  ch lo ro p h y ll (2 9 .3 7  m g /l i t r e )  fo llow ed  by

90G-6 (29.34 m g /li t r e )  and PGG-7 (29 .26  r a n /l i t r e ) .  MC-14

recorded the low est mean value f o r  t h is  ch a ra cter  ( 24.04 m?/ 
l i t r e ) .

Mean va lu es f o r  t o t a l  pigments varied fro.n 67.37 

l i t r e  in  MC-14 to  81.01 m g /litre  in  P09-4. The mean valu es 

of e ight types exceeded the g en era l toe an of 75.73 m g /l it re .

^ ^ . V a r la b il i ty

*he v a r ia b i l i t y  f o r  the th ir te e n  characters as e s t i 

mated on the b a sis  o f  phenotypic and g en otyp ic  variances and 

phenotypic and gen otyp ic  c o e f f i c i e n t s  of v a r ia tion  (AT/ and 

OCV) are furnished in  Tables 9 and 10 r e s p e c t iv e ly .  The 

phenotypic c o e f f i c i e n t  o f  v a r ia t io n  and g en oty p ic  c o e f f i c i e n  

o f v a r ia t io n  are a ls o  presented g ra p h ica lly  (F ig . i ) .
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Table 9. G enotypic, Environmental and Phenotypic v ar ia n ces  fo r  
th ir te e n  ch aracters  stu d ied  in  guinea grass

S I .
No. Characters Genotypic

variance
(Vg )

Environmental
varian ce

(Ve )

Phenotypic
variance

(vp)

1 . Plant h eigh t 137.092 113.768 250.860
2 . Number o f  t i l l e r s /  

h i l l 1.331 2.768 4 .099
3 . Number o f  p a n ic le s /  

p lo t 13.067 2.781 15.848
4 . L eaf: stem r a t io  

on fre sh  w eight 
b a sis

0.012 0 .008 0.020

5 . L eaf: stem r a t io  
on dry w eight b a s is 0.022 0.011 0.033

6. Green fod d er y i e l d /  
h i l l 3143.445 2716.129 5359.574

7 . Green fod d er y i e ld /  
p lo t 30.174 45.212 75.386

8. Dry m atter y ie ld /  
h i l l 59.048 105.298 164.346

9 . Dry m atter y i e ld /  
p lo t 0.695 2.244 2.939

10 . Leaf Area Index 1.672 2.269 3.941
1 1 . C h lorop h y ll ’ a ' 0 .086 0.405 0.491
1 2 . C h lorop h y ll ’ b 1 1 .008 4.699 5.707
13. T ota l pigments 9.258 22.874 32.132
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* ncrrjxypi
-wwvypxc c o e f f i c i e n t

(p er  cen t) f o r  +h i ^  ^ c i e n t  o f va
h irteen  ch a ra cters  studied

Characters

5.

6 .
7 .
8 .
9.

10.
1 1 .
12.
13.

? lan t heigh t 
Number o f t i l l e r s / h i l l  
Number o f  p a n ic le s /p lo t  
Deaf: stem r a t io  cm 
fr e s h  weight b asis
Deaf* stem r a t io  on 

ry  w eight basis
Green fodder y ie ld /h ill  
Green fodder y ie ld /pi ot 
Dry matter y ie ld /h ill  
Dry matter y ie ld /p lot 
Deaf Area Index 
Chlorophyll »a » 
Chlorophyll »b'
T ota l pigments

co e ffic ie n t  of "  £ yPic  variation  " e f f i c i e n t  
(=CV> variation

V} (GCV)

8.825 
21.406 
25 .858

22.091

23.934

35.792
25.531
28 .718
23.372
35 .198
3 .152
8.646

7 .485

12 . 1 98 
23.488

16.699

19,542 

26.215
16.153
17.214
11.368
22.926
1.319
3.633

4 .018



Green fod d er  y ie ld  per h i l l  recorded the maximum 

phenotypic varia n ce  (5 3 5 9 .6)  w h ile  l e a f :  stem r a t io  on 

fr e s h  weight b a s is  recorded the minimum value (3 .0 2 0 ; .  Maxi

mum gen otyp ic varian ce  (3143.4) was a ls o  obtained f o r  green 

fod d er  y ie ld  per h i l l  fo llow ed  by p lan t height v107.002) and 

dry  matter y ie ld  per h i l l  (5 9 .0 4 3 ) . L eaf: stem r a t io  on 

fre sh  weight b a s is  recorded the minimum gen otyp ic  variance 

(0 .0 1 2 ) .  Since the phenotypic and gen otyp ic  v a r ia n ces  are 

a ssoc ia ted  w ith  u n its  o f  measurement o f  the t r a i t s ,  the 

c o e f f i c i e n t s  o f  v a r ia t io n  were worked out t o  make v a lid  com

parison s among the ch a ra cte rs .

Green fodder y ie ld  per h i l l  showed the h igh est pheno

ty p ic  c o e f f i c i e n t  o f  v a r ia t io n  (35.792  per ce n t) fo llow ed  

by Leaf Area Index (3 5 .1 9 8  per c e n t ) ,  dry  m atter y ie ld  per 

h i l l  (23 .7 1 8  per c e n t ) ,  number o f  p a n ic le s  per p lo t  (25 .858  

per ce n t)  and green fo d d e r  y ie ld  per p lo t  (25.531 per c e n t ) .  

C h lorop h y ll ’ a* had the low est value (3 .1 5 2  per c e n t ) .

The h igh est gen otyp ic  c o e f f i c i e n t  o f  v a r ia t io n  was 

a ls o  observed f o r  green fod d er  y ie ld  per h i l l  (26.213 per cent 

fo llow ed  by number o f  p a n ic le s  per p lo t  (2 3 .48 8  per ce n t) and 

Leaf Area Index (22.926 per c e n t ) .  C h lorop h y ll 'a* content 

was co n s is te n t  among the v a r ie t i e s .  L ea f: stem r a t io  on 

dry w eight b a s is  (19 .542  per ce n t) and l e a f :  stem r a t io  on



1 Phenotypic and Genotypic c o e f f i c i e n t  o f  v a r ia t i  
t o r  th ir te e n  ch aracters in  guinea grass

x-j -  Plant heigh t

x2 ~ Number o f  t i l l e r s / h i l l

x3 * Number o f  p a n ic le s /p lo t

-  U a f :  stem r a t io  on fr e s h  w eight b a sis

X5 -  L ea f: stem r a t io  on dry  w eight b a s is

Xg -  Green fod d er  y i e l d /h i 11

x7 -  Green fod d er  y ie ld /p l o t

X8 ~ Dry m atter y i e ld /h i11

xg -  Dry m atter y i e ld /p lo t

X10 “  Deaf Area Index

x^  -  C h lorop h y ll 'a '

X12 ”  C h lorop h y ll fb '

X13 "  Total pigments
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fre sh  w eight b a s is  (16.699 p er  ce n t) showed m oderately high 

gen otyp ic c o e f f i c i e n t  o f  v a r ia t io n .

4 .3 .  G enetic a n a lys is

Estim ates o f  h e r i t a b i l i t y ,  g e n e t ic  advance and g en e tic  

ga in  are fu rn ish ed  in  Table 11 and F ig . 2 . In g e n e ra l, the 

h e r i t a b i l i t y  estim a tes were medium t o  high f o r  most o f  the 

ch a ra cte rs .Ik lu g h e st  h e r i t a b i l i t y  estim ate  was recorded fo r  

number o f  p a n ic le s  per p lo t  (8 2 .4 5  per ce n t)  fo llow ed  by 

le a f  : stem r a t io  on d ry  weight b a s is  (66 .32  per c e n t ) ,  le a f :  

stem r a t io  on fr e s h  weight b a s is  ( 59.98 per ce n t) and plant 

heigh t (54 .65  per c e n t ) .  Green fo d d e r  y ie ld  per h i l l  and 

Leaf Area Index recorded m oderately high h e r i t a b i l i t y .  Low 

valu es o f h e r i t a b i l i t y  were recorded  f o r  ch lo ro p h y ll  ’ a ' 

(17 .47  per ce n t) and ch lo ro p h y ll 'b* (1 7 .6 6  per c e n t ) .

Number o f  p a n ic le s  per p lo t  recorded  the maximum 

g e n e t ic  gain  (43 .92  per cen t) fo llo w e d  by green fo d d e r  y ie ld  

per h i l l  (39 .55  per c e n t ) ,  l e a f :  stem r a t io  on dry w eight 

b a s is  (32 .67  per c e n t )  and Leaf Area Index (30 .74  p er  c e n t ) .  

C h lorop h y ll 'a '  recorded  the minimum valu e (1 .13  per c e n t ) .

Number o f  p a n icles  p er p lo t  recorded  high h e r it a b i

l i t y  coupled w ith  high g e n e tic  g a in . L ea f: stem r a t io  on 

dry  weight b a s is ,  l e a f :  stem r a t io  on fr e s h  w eight b a s is ,



Table 11. H e r i t a b i l i t y ,  G enetic Advance and G enetic gain  f o r  
th ir te e n  ch aracters stu d ied

S I . r . H e r ita b i-  G enetic G eneticNo. C h aracters l l t j r  ln  % advance ;,Eln ln
(h2 j (GA) at J.- (GG)

1 . Plant height 54.65 17.83 9.93
2 . Number o f  t i l l e r s /  

h i l l 32.47 1 .35 14.27

3. Number o f  p a n ic le s / 
p lo t 82 .45 6 .7 6 43.92

4 . L eaf: stem r a t io  on 
fr e s h  w eight b a s is 59 .98 0.177 26.98

5. L ea f: stem r a t io  on 
dry  weight b a s is 66 .32 0.248 32.67

6. Green fo d d e r  y ie ld /  
h i l l 53.65 84 .59 39.55

7 . Green fodder y ie ld /  
p lo t 40 .03 7 .16 21.05

8 . Dry m atter y i e l d /h i l l 35 .93 9 .49 21.26

9 . Dry m atter y ie ld /p l o t 23.66 0.836 1 1 .40
10 . Leaf Area Index 42 .42 1.734 30.74
1 1 . C h lorop h y ll 'a ' 17.47 0 .252 1.13
12 . C h loroph yll ’ b ' 17 .66 0.869 3 .14
13. T ota l pigments 28.81 3 .36 4 .4 4



F ig . 2 H e r it a b i l i t y  and g e n e t ic  gain  f o r  th ir te e n  ch aracters  
in  guinea grass

X1 - Plant heigh t

X2 - Number o f  t i l l e r s / h i l l

x; - Number o f  p a n ic le s /p lo t

X4 - L ea f: stem r a t io  on f r e s h  w eight b a s is

X5 - L eaf: stem r a t io  on dry  weight b a s is

X6 - Green fod d er y i e l d /h i 11

X7 - Green fod d er  y ie ld /p l o t

X8 - Dry m atter y i e l d / h i l l

X9 - Dry m atter y ie ld /p lo t

X10 - Leaf Area Index

X11 - C h lorop h y ll *a'

X12 - C h loroph yll ’ b*

x13 T o ta l pigments
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green fo d d e r  y ie ld  per h i l l  and Leaf Area Index recorded 

m oderately h igh  h e r i t a b i l i t y  and g e n e t ic  g a in .

4 .4 . C o rre la t io n  a n a lys is

The a n a ly s is  o f  covariance was done f o r  a l l  the 

p o s s ib le  p a irs  o f  ch a ra c te rs . The g en o ty p ic  and phenotypic 

covarian ce  components were computed in  a s im ila r  manner as 

f o r  the correspon d in g  varian ce  com ponents. From the cova

r ia n ce  and v arian ce  v a lu e s , the g en o ty p ic  and phenotypic 

c o r r e la t io n  c o e f f i c i e n t s  were estim ated  and are presented 

under the fo llo w in g  heads.

4 .4 .1 .  C orre la tion  between green fo d d e r  y ie ld  per p lo t  and 
i t s  components

4 .4 .2 .  C orre la tion  among the y ie ld  components

4 .4 .1  . C o rre la tio n  between green fo d d e r  y ie ld  per p lo t  and 
i t s  components

The gen otyp ic  and phenotypic cov a r ia n ces  between 

green fo d d e r  y ie ld  per p lo t  and i t s  components are presented 

in  Table 12 and the corresponding  c o r r e la t io n  c o e f f i c ie n t s  

in  Table 13 . The g en oty p ic  c o r r e la t io n  c o e f f i c i e n t s  were in  

g en era l, h igh er than the phenotypic c o r r e la t io n  c o e f f i c i e n t s .

The g en oty p ic  c o r r e la t io n  o f  green fo d d e r  y ie ld  per 

p lo t  w ith  a l l  o th er  ch aracters was p o s it iv e  excep t f o r  plant
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Table 12 . The gen otyp ic  (G) and phenotypic (P ) cova rian ces 
between green fo d d e r  y ie ld  per p lo t  and other 
y ie ld  component ch ara cters  in  guinea grass

S I .
No. C haracters Phenotypic

covariance
(P)

Genotypic
covariance

(G)

1 . Plant heigh t 11.263 - 22.678
2 . Number o f  t i l l e r s / h i l l 8 .959 4.122
3. Number o f  p a n ic le s /p lo t -2 .7 0 3 -9 .2 9 5
4 . L ea f: stem r a t io  on 

f r e s h  weight b a s is 0.251 0.433

5. L ea f: stem r a t io  on 
dry  w eight b a s is 0 .199 0.434

6. Green fod d er y i e l d / h i l l 424.232 272.591
7 . Dry m atter y i e ld /h i11 70.246 41.100
8. Dry m atter y ie ld /p l o t 13.593 4 .268
9 . Leaf Area Index 11.629 7.211

10 . C h lorop h y ll ’ a ’ -2 .9 6 5 -1 .9 5 5
1 1 . C h lorop h y ll ’ b* -1 0 .4 9 3 -3 .4 9 6
12 . T o ta l pigments -2 7 .3 7 9 -1 6 .2 8 6
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Table 13. Phenotypic ( r p)and g e n o ty p ic  ( r Q) c o r r e la t io n

c o e f f i c i e n t s  between green fod d er  y ie ld  per p lo t  
and o th er  y ie ld  component ch a ra cters

S I .
No. Characters r P r G

1 . Plant height 0 .0819 -0 .3 5 2 6
2 . Number o f  t i l l e r s / h i l l 0 .5097** 0.6504
3 . Number o f  p a n ic le s /p lo t -0 .0 7 8 2 -0.4681
4 . L ea f: stem r a t io  on 

fr e s h  w eight b a s is 0.2046 0.7191

5 . L ea f: stem r a t io  on 
dry  w eight b a sis 0 .1267 0.5332

6 . Green fod d er  y i e l d / h i l l **0.6383 0.8851
7 . Dry m atter y i e l d /h i 11 0.6311** 0.9737
8 . Dry m atter y ie ld /p lo t 0 .9132 0.9321
9 . Leaf Area Index 0.6747** 1.0152

10. C h lorop h y ll ’ a ' -0 .4 8 7 3 ** -1 .2 1 3 8
11. C h lorop h y ll *b ’ -0 .5 0 5 9 -0 .6 3 3 9
12. T o ta l pigments -0 .5 5 6 3 -0 .9744

* S ig n if ic a n t  at 5 p er  cent le v e l

** S ig n if ic a n t  at 1 per cent le v e l



h e ig h t, number o f  p a n ic le s  p er  p l o t ,  con ten t o f  ch lo ro p h y ll 

•a’ ,, ch lo ro p h y ll 'b '  and t o t a l  pigm ents. The c o r r e la t io n  was 

the h ighest w ith  Leaf Area Index ( r  «  1 .0152) fo llo w e d  by 

dry m atter y ie ld  per h i l l  ( r  »  0 .9 7 3 7 ), dry m atter y ie ld  per 

p lo t  ( r  »  0 .9 3 2 1 ), green fo d d e r  y ie ld  per h i l l  ( r  * 0 .8 8 5 1 ), 

l e a f :  stem r a t io  on fresh  w eight b a s is  ( r  *» 0 .7 1 9 1 ) , number 

o f  t i l l e r s  p er  h i l l  ( r  -  0 .65 0 4 ) and l e a f :  stem r a t io  on dry 

weight b a s is  ( r  -  0 .5 3 3 2 ). The c o r r e la t io n  o f  green fodder 

y ie ld  per p lo t  w ith  plant h eigh t ( r  * —0 .3 5 2 6 ) , number o f  

p a n ic les  per p lo t  ( r  »  -0 .4 6 8 1 ) ,  con ten t o f  ch lo ro p h y ll  'a '

( r  -  - 1 . 2138) ,  ch lo ro p h y ll ’ b* ( r  -  -0 .6 3 3 9 ) and t o t a l  p ig

ments ( r  = -0 .9 7 4 4 ) were n e g a tiv e .

The phenotypic c o r r e la t io n  o f  green fod d er  y ie ld  per 

p lo t  was p o s it iv e  and s ig n if ic a n t  w ith  dry  m atter y ie ld  per 

p lo t  ( r  «■ 0 .9 1 3 2 ), Leaf Area Index ( r  =* 0 .6 7 4 7 ), green fod d er 

y ie ld  per h i l l  ( r  -  0 .6 3 8 3 ), dry  m atter y ie ld  per h i l l  

( r  * 0 .6311) and number o f  t i l l e r s  p er  h i l l  ( r  ■ 0 .5 0 9 7 ) .

I t s  a s s o c ia t io n  was p o s it iv e  and non s ig n if ic a n t  w ith  l e a f :  

stem r a t io  on fr e s h  w eight b a s is  ( r  ■ 0 .2 0 4 6 ), l e a f :  stem 

r a t io  on dry w eight b a s is  ( r  »  0 .1 2 6 7 ) and p lan t height 

( r  »  0 .0 8 1 9 ). I t s  a s s o c ia t io n  w ith  number o f p a n ic le s  per 

p lo t  ( r  -  - 0. 0782) was negative  and non s ig n i f i c a n t .  Green 

fo d d e r  y ie ld  per p lo t  showed s ig n i f ic a n t  negative  c o r r e la t io n  

w ith  the con ten ts o f  ch lo ro p h y ll ’ a ‘ ( r  * -0 .4 3 7 ; ,



c h lo r o p h y ll  'b '  ( r  »  -0 .5 0 5 9 ) and t o t a l  pigments ( r  * -0 .5 )6 3 ) .  

^ ^ * Qor>re la t io n s  among the y ie ld  component.^

The gen otyp ic  and phenotypic cov a ria n ce  values among

the y ie ld  components were computed and are presented in

Table 14 and corresponding c o r r e la t io n  c o e f f i c i e n t s  in

Table 15. The gen otyp ic c o r r e la t io n s  among green fod d er

y ie ld  per p lo t  and 12 y ie ld  components are d ia g ra m a tica lly  

presented in  F ig . 3 .

Plant heigh t showed p o s it iv e  gen otyp ic  c o r r e la t io n  

w ith  the content o f  ch lo ro p h y ll «a» ( r  * 0. 8437) ,  number o f  

p a n ic le s  per p lo t  ( r  »  0 .7 5 5 4 ), t o t a l  pigments ( r  a 0.2903) 

and ch lo ro p h y ll 'b* content ( r  -  0 .2 8 1 8 ). The g en otyp ic  

c o r r e la t io n  o f  p lant heigh t w ith  a l l  o th er ch a ra cters  v i z . ,  

l e a f :  stem r a t io  on fre s h  w eight b a s is  ( r  »  - 0. 6535) ,  le a f :  

stem r a t io  on dry w eight b a s is  ( r  »  -0 .6 3 1 3 ) ,  Leaf Area 

Index ( r  =* -0 .4 5 8 5 ) ,  number o f  t i l l e r s  per h i l l  ( r  =» -0 .3 6 7 7 ) , 

dry m atter y ie ld  per p lo t  ( r  -  - 0. 3574) ,  dry  m atter y ie ld  

per h i l l  ( r  =* -0 .2 9 0 2 ) and green fod d er  y ie ld  per h i l l  

( r  »  -0 .2 6 3 0 ) were n eg a tiv e .

The phenotypic a s s o c ia t io n  o f  t h is  ch a ra cter  was p o s i

t iv e  and s ig n if ic a n t  w ith  number o f  p a n ic le s  oer p lo t  

( r  »  0 .6 3 9 4 ). Dry m atter y ie ld  per h i l l  ( r  »  0 .2 8 1 2 ), green



Table  19 . G e n o t y p i c  and p h e n o t y p i c  c o v a r i a n c e  among t h e  y i e l d  component c h a r a c t e r s

Characters
Plant Number of 
neieht t i l l e r s /  

h i l l

Number o f  
p a n i c l e s /  
p l o t

Leaf:  stem 
r a t i o  on

•we i phi 
ba sis

Leaf:  stem 
r at i o  dp. 
a ry
wei rht

Green 
f  odder 
y i e l d /  
h i l l

Dry mai-ter 
v i e I d / h i  11

Dry matter
y i e l d /
plot

Le af  A re a 
Index

Ch lo r t -  
phyl l  ' s ’ phy113 ’ b

Tota l  
pigment s

it height G . . —9 . 96? 31 . 972 -  0 . 6 51 - 1-003 - 172.659 - 26.109 -3 .989 - 12.772 2.63 2 3 .3 6 10.359
? 5 .0?1 -1 . *131 - 1 .790 233.279 57.099 2.260 3.11 p 6. IMG .728 2 . 058

Q - 0.205 0.070 0.065 23.193 9 ,652 0.997 1 . 579 - 0.103 C.711 C . 1 1 3
p i i o 5 r, q i q - 0 . 07? 99 .901 1 6.702 1 .91 9 3.332 - 0.1 21 -O .076 —2.106

oer o f  r--r.i c l e s / o i o t -  0 . 71 ° - 0 . 7 9 - r ;  1.153 - 19.676 - 0.6 9-9 - 6.060 O.QcO 1 .736 2.920
- 0.906 - 3 . 56 P -0 5 . C*?5 - 7.661 0.62 9 -3 . ;• Or 2 . "O 7 1 . l o o

- C-O-T. -P - i PP C O' 5 0 . 5-1 0 . 05 7 m cm/. -0 - s c 0-0 -0
sr. veigrr.t S' .sis ? 0 . 02-'- 2 , 1?5 0 .16.7 0 .01 7 0.1 29 - 0.032 -  5.012 - 0.097

f : s i - - :  i  r :: 0 _ f, 7 ; j O.opi - 0..031 - : .  117 - 0.201
L.lOp. * : 9"'- -  - U .3 0 . i or —u . -9 - 2.013 - 0.023

in f odder  v i o l d / r i l l r . 33.33 116.726 - 5.635 -';.283 - 7?.900
9- .06- 3s .-60 1 70.261 ■o ; . 92.1 —■ 5 .05 7 -1 27 . 599

K i . e r  y i e l d / h i  11 a 3 . -Os r 16.-51 --1 .015 -0.397
10< 0/3 2 c _ o -) ■». - 2.062 . 326 - 29.077

m s ^ e r  y ie ld / r id - -
- .. _

. o r • - 0 . 1' 77

: i n ; ex i - 0 . 0;. 5 - 9 . 55“

s r s c r v l l  'a' 0.72 p

s r c r r v l l  ' b ’ a

10 . 3c 3

p **



Tab'_e 1 5 . G e n o t ;•pic arc Phenotypi c ( r D) co r r e l a t i o n  c o e f f i c i  e nis  among t ne y i e l d  component chs - a c t e r s

Characters
Pl an t  
he i g h t

Number o f

h i  11

Number o f
p a n i c l e s /

Leaf  : 
stem 
r a t  i  o

ve i g h t  
b a s i s

L e af :  Gree 
stem f  o d o

we i g h t

n
e r
d /

Dry

I d /

Dry

v i e  I d /  
p l o t

Leaf  C‘n 

Index

i o r o p h y l l  
1 a ’

Chi 0 ropny11
1 b !

5

t a l

Plant he i  br.t t 1 . 0 00 0 - 0 . 5 6 7 7 0 . " ? ? 9 - 0 . 6 5 5 5 - 0 . 6 5 1 ;  -0 2630 -0 ? 10 2 - 0 . 35 7 9 - 0 . 953? 0 . 89 3 v n 231 P 2 9 0 c
-fr -*• *•

r ■; .oOQt 0 . 1 5 6 6 0. 6597 - 0 . b l o c - 0 . 6 2 2 6  0 1 Oil ? 2 81 2 0 . 0 9 0 6 0 .1197 0 1 '  ‘ 1 - 0 0955 C22"-

Numb-" o" r ; n —, ~s / h i l i Q 1 . 0000 _r, QXol 0 . 592 3 ,-i n 5 p.? 7 0 1 .0369 0 . 5 7 5 6  - 0 3 i i 9 .0 6 1 81 0 0 3 2 "* + •--r -*r

P 1 . 00 00 0 . 157 2 0.063-9 - 0 . 0 5 1 6  0 6092 0 1 a - j c 0 . 5515 0 . 5 3 8 0  - 0 03d? _0 0935 1 S3?

Number t : pam t i e  s / p l o t G 1 o co o - 0 . 5 6 3 ° - 0 . 0 2 6 1  -0 589 5 - 0 526; - 0 . 2 3 0 5 7Q70 -7 9070 n 97 A9 0 266 '

? * .0000 -0. 71 98 - 0 . 7325 -0 2 ' ? . -  ;■ 0 13C1 0 . 1 0 1 0 - 0 .3 0 21  0 - ~ - ' - 0 69 3 ,J 05 31

Le a : :  stem. r a t i o  on o 1 . 000 0 604 3 G 0.7" 3 2 3 : .0211 - 1 1 362 - 0 89 ;;;t _0 9 X 7 -
f r e s h  - a i r n t  bas is *

; .0000 0 . 9 0 S 3  0 2000 23 088" 0 . 07uo u . ; - c o  —u 5 * c  / -C 0596 - 0 0 527

Lea:*: rat i o  on G 1 . 0 0 0 0  0 5 3 So 0 dp23 0.9S9O 0.9196  - 1 1391 _r 75V? ‘ - 0 9970

? 1 . 0 0 0 0  0 1 580 0 27 65 - 0 . 0 1 0 5 0 .3 2 9 1  -0 2763 - 0 0350 - 0 0229

G re e r. f  c-c c e r  v a  1 c /  h i l l G 1 0000 Q 9955 0 . 7 1 3 0 0. 8735 - 0 5261 - 0 2715 -0 9566+ * •>
?

1 0000 Q CA-’ *  ̂ 1 t  ̂ O.7399  - 0 222? - 0 2959 - 0 2991

Dry - a t t e r  y i e l d / h i 11 G * 00 CO 0. S7 69 0.9131 - 0 9691 - 0 0493 -r. 3996
■#D 1 0000 0 .9 3 11 C.8050 —0 2296 7719 - 0 ? ;  ’ ;

Dry t a t t e r  vie  I d / p l o t G 1 .0000 0 . 9 6 3 2  -1 1 30a - 0 30 = 5 _ 0
*■<- * *

i - - 0 0 J u . l t O h  - J - 12 _ 0 d '■ 1

Leaf Area Index G 23 2' _G 521 = _r X ~7

*• 1 .0 00 0  - 0 d“ t  / - 0 3 7 e 7 -0 3791 *

Ch1 o r o ~ "> ' r: 1 G . . 1 0000 0 8399 0 2 x
T .

0000 0 ? 5 6 - G 7 8 7 1

C h l o r o p h y l l  ' b 1 G 1 0000 0 s 6 6 :
-* 1 0000 3 91 3r "*

G 1 0000

1 0000

cr
* S i g n i f i c a n t  at 5 per  c e n t  l e v e l

*  *  S i g n i f i c a n t  at 1 per  c en t  l e v e l



3 C o rre la t io n  diagram

Y - Green fodder y ie ld /p l o t

X1 - Plant height

X2 - Number o f  t i l l e r s / h i 11

X5 - Number o f  p a n ic le s /p lo t

X4 - L ea f: stem r a t io  on fr e s h  w eight b a sis

X5 - L ea f: stem r a t io  on dry w eight b a sis

X6 - Green fodder y i e l d /h i 11

X7 - Dry m atter y i e l d / h i l l

X8 - Dry m atter y i e ld /p l o t

X9 - Leaf Area Index

X10 - C h lorop h y ll 'a*

X11 - C h loroph yll 'b*

X12 T o ta l pigments



Table  1 5.  G e n o t y p i c  ( r £.) and Ph eno typi c  ( r p )  c o r r e l a t i o n  c o e f f i c i e n t s  among th e  y i e l d  component c h a r a c t e r s

Char ac ters
Pl an t
h e i g h t

Number o f  
t i l l e r s / '  
h i l l

Number o f  
p a n i c l e s /  
p l o t

L e a f : 
stem 
r a t i o  
on f r e s h  
we i g h t  
b a s i s

L e a f :
stem
r a t i o
on dr y
w e ig h t
b a s i s

Green 
f  o dd er  
y i e l d /  
h i  11

Dry
matter
y i e l d /
h i l l

Dry
matter
y i e l d /
p l o t

Leaf  
Area 
I ndex

C h l o r o p h y l l  
' a '

C h l o r o n h v l l  
• t> ’

T o t a l
pigmerr

Plano h e i g h t rj 1 .0 0 0 0 -0 .3 6 7 7 0 .7554 -0 .6 5 3  5 - 0 . 6313 - 0 .2 6 3 0 -0 .2 9 0 2 -0 .3 5 7 9 -0 .9 5 3 5 0.8937 0.2S18 0 .2 9 0 ?
p 1 .0000 0.1 56c 0 .6399* - 0 . 62?£* -0 .6225* 0.1  991 0.2812 0 .0 9 0 6 0 .1 1 9 ? 0 .1 3 1 1 - 0 .0 9 5 5 0 .0 22 =

Number of  t i l l e r s / h i l l n 1 .0000 - 0 .0 9 g l 0 .5 92 8 0 . 3S63 0 .3387 0 .5282 1 .0369 0 .5 7 3 6 - 0 .3 1 1 9 0.6191 0 .0 3 2 ?
p 1 .0 00 0 0.1  372 0 .0639 - 0 .  0&1 6 0 .6092* 0 .7206* 0 .5515 0 .5 3 8 0 -0 .0 8 5 5 -0 .0 9 8 5 -0 .1 8 3 5

Number o f  p a n i c l e s / p l o t G 1.0000 -0 .8 6 3 9 -0.926*1 -0.58-45 -0 .5 2 6 5 -0 .2 3 0 3 - 0 .7 0 7 0 0 .9079 0 .9739 0 .2  6 6 1
1 .0 00 0 - 0 . 7 1 LA - Q .7875  -0 .2 3 9 5 -0 .1501 0 .1 0 1 0 - 0 .3 0 2 1 * 0 .2597 0 .0 6 9 3 0 .0 5 31

Lea f :  s o e x  r a t i o  on G 1 .0000 0 .9905 0 .6 0 9 8 0.6301 0 .7323 1 .0211 -1 .1362 - 0 . 6 9  27 - 0.9535
f r e s h  v e i g h t  bas is D 1 .0 0 00 “ 0 .9 0 8 3 *  0 .2 00 0 0 .0837 0.0706 0 .3 1 6 6 -0 .3 1 3 7 * - 0 . 0596 - 0 .0 5 2 0

Lea f :  seem r a i l s  on G 1 .0000 0 .5336 0 .5923 0 .9 5 9 0 0 .9193 -1 .1891 - 0 .7 5 1 9  ' - 0.9970
dr y  wei gh s  basis P 1 .0 00 0 0.1  580 0.0455 - 0 .0 1 0 8 0 .3299 - 0 .2 7 6 3 - 0 .0 3 5 0 -0 .0 2 2 9

Green f o d d e r  y i e l d  / h i  11 G 1 .0000 0 .9955 0 .7 1 3 0 0 .8733 -0 .5 2 6 1 - 0 .2 7 1 5 - 0.9 566
p 1 .0 0 0 0 0 . 9671* 0 .9 15 0 0 .7 89 9 * - 0 .2 2 2 ? - 0 .2 9 6 9 -0 .2 9 9 1

Dry m a i i e r  y i e l d / h i l l G 1.0000 0 .8 7 6 9 0.9181 -0 .9 6 9 9 - 0 .0 4 4 3 - 0 . 3 9 9 6
P 1 .00-00 0 . 931 1 0 .8050 - 0 .2 2 9 6 —0 PT1c - 0 . 3 3 1 ;

Dry m a i i e r  y i e l c / p l o t 1 . 0000 0 .9 6 8 2 — * —CIO -0 .3 0 9 5 -0  870"
C -• 1 .0000

**
0 .5 3 3 3 -0 .9 2 6 7 -0 .9 6 6 6

*-
- 0 . 5 3 1 =

Leaf Area Index G , » 1 .0 00 0 - 1 . 2321 - 0 . 5 2 1 9 - 0 . 6709
o •• 1 .0 00 0 - 0 . 3967 - 0 .3 7 8 0 * -0 .3 7 9 1

C h l o r o p h y l l  ! a ‘ G 1 .0000 0 . 8899 0 .3551
p •• 1 . 0000 0 .7569 0 .7 3 7 8

C h l o r o p h y l l  !b ’ G 1 .0 00 0 0.S6&C
? •• 1 .0000 0 .9 1 3 *

T o t a l  pigments G . , 1 .0000
p , „ 1 .0000

* Significant  at 5 per cent level

*  S ign ifican t  at 1 per cent leve l

<r
00
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fod d er  y ie ld  per h i l l  ( r  * 0 .1 9 4 1 ), the content o f  ch lo r o 

p h y ll ’ a 1 ( r  »  0 .1 8 1 1 ), number o f  t i l l e r s  per h i l l  ( r  ■ 0 . 1366), 

Leaf Area Index ( r  -  0 .1 1 4 7 ), dry m atter y ie ld  per p lo t  

( r  =« 0 .0 9 0 6 ) and t o t a l  pigments ' r  ■ 0 .0 2 2 9 ) showed p o s it iv e  

non s ig n i f ic a n t  phenotypic a s s o c ia t io n  w ith  plant h e ig h t.

Plant h e ig h t showed n eg a tive  s ig n if ic a n t  a s s o c ia t io n  v/ith 

l e a f :  stem r a t io  on fr e s h  weight b a s is  ( r  »  -0 .5 2 0 4 ) and lea fs  

stem r a t io  on dry w eight b a s is  ( r  * -0 .6 2 2 5 ) .  The phenotypic 

c o r r e la t io n  between p lan t heigh t and the content of c h lo r o 

p h y ll ’ b ' ( r  »  -0 .0 9 5 5 ) was negative  and n e g l ig ib le .

Number o f  t i l l e r s  p er  h i l l  recorded  n egative  g en otyp ic  

a s s o c ia t io n  w ith  ch lo ro p h y ll  ’ a 1 con ten t ( r  ~ -3 .3 1 1 4 ) and 

number o f  p a n ic le s  per p lo t  ( r  «  -0 .0 4 9 1 ) .  For a l l  o th er 

ch aracters v i z . ,  dry m atter y ie ld  per o lo t  ( r  * 1 .0 3 6 4 ), the 

content o f  ch lo ro p h y ll 'b '  ( r  «  0 .6 1 4 1 ), Leaf Area Index 

{ r  =» 0 .3 7 3 6 ) , l e a f :  stem r a t io  on fr e s h  w eight basis  

'r  = 0 .3 4 2 8 ) , dry m atter y ie ld  per h i l l  ( r  »  0 .5 2 8 2 ;, green 

fod d er  y ie ld  per h i l l  ( r  * 0 .3 8 8 7 ), l e a f :  stem r a t io  on dry 

weight b a s is  ( r  »  0 .3868) and t o t a l  pigments ( r  * 0 .0 3 2 7 ), 

i t  ex h ib ite d  p o s it iv e  gen otyp ic  c o r r e la t io n .

The phenotypic c o r r e la t io n  o f  number o f  t i l l e r s  per 

h i l l  w ith  d ry  m atter y ie ld  per h i l l  ( r  = 0 .7 2 0 6 ) , green fodder 

y ie ld  per h i l l  ( r  ® 0 .6 0 9 2 ), Leaf Area Index ( r  «  0 .5330) and

fc 3
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dry m atter y ie ld  per p lo t  ( r  * 0 .5515) were p os it iv e  and 

s ig n i f i c a n t .  I t  a lso  e x h ib ite d  p o s it iv e  non s ig n if ic a n t  

phenotypic c o r r e la t io n  w ith  number o f p a n ic le s  per p lo t  

( r  * 0 .1 3 7 2 ) and l e a f :  stem r a t io  on f r e s h  w eight b a sis  

( r  »  0 .0 6 3 4 ) . Negative non s ig n if ic a n t  phenotypic c o r r e la 

t io n  was observed w ith  t o t a l  pigments ( r  -0 .1 3 3 :0 ,  the con

ten t o f ch lo ro p h y ll 'b* ( r  * -0 .0 9 8 5 ) ,  ch lo ro p h y ll ’ a '

( r  * -0 .0 8 5 5 ) and l e a f :  stem r a t io  on dry  w eight basis  

( r* = -0 .0 6 1 6 ) .

Number o f  p a n ic le s  per p lo t  showed n egative  genotyp ic 

c o r r e la t io n  w ith  alm ost a l l  the ch a ra cters  under study except 

the con ten t o f  ch lo ro p h y ll *a' ( r  * 0 .9 0 7 9 ), c h lo ro p h y ll  fb '

( r  «  0 .4784) and t o t a l  pigments ( r  »  0.2661 ) where i t  was 

p o s i t iv e .  I t  e x h ib ite d  n egative  gen otyp ic  a s s o c ia t io n  with 

l e a f :  stem r a t io  on dry weight b a s is  ( r  «  -0 .9 2 6 1 ) ,  l e a f :  

stem r a t io  on fr e s h  weight b a s is  ( r  »  -0 .8 6 8 9 ) ,  Leaf Area 

Index ( r  = -0 .7 0 7 0 ) ,  green fo d d e r  y ie ld  per h i l l  ( r  =* -0 .5 8 4 9 ) , 

dry m atter y ie ld  per h i l l  ( r  «  -0 .5 2 6 5 ) and dry m atter y ie ld  

per p lo t  ( r  »  -0 .2 3 0 3 ) .

S ig n ific a n t  n ega tive  phenotypic c o r r e la t io n  was observed 

between t h is  ch a ra cte r  and le a f :  stem r a t io  on dry w eight 

b a s is  ( r  »  -0 .7 8 7 5 ) , l e a f :  stem r a t io  on fre sh  w eight b a s is  

( r  =» -0 .7 1 4 4 ) and Leaf Area Index ( r  m -0 .3 0 2 1 ) .  A non s ig n i

f i c a n t  n egative phenotypic c o r r e la t io n  was observed w ith



green fod d er  y ie ld  per h i l l  ( r  -  -0 .2 8 4 3 ) and dry m atter 

y ie ld  p er  h i l l  (te-0.1501 ) .  The phenotypic c o r r e la t io n  w ith 

ch lo ro p h y ll 'a* (r  »  0 .2 5 4 7 ), dry m atter y ie ld  per p lo t  

( r  = 0 .1 0 1 0 ), ch lo ro p h y ll fb ’ ( r  -  0 .0 6 4 8 ) and t o t a l  p ig 

ments ( r  = 0.0531 ) were n e g l ig ib le .

At g en otyp ic  l e v e l ,  l e a f :  stem r a t io  on fr e s h  weight 

b a sis  e x h ib ite d  p o s it iv e  c o r r e la t io n s  w ith  Leaf Area Index 

( r  = 1 .0 2 1 1 ), l e a f :  stem r a t io  on dry w eight b a s is  ( r  = 0 .9 4 0 3 ), 

dry  m atter y ie ld  per p lo t  ( r  -  0 .7 3 2 3 ), dry  m atter y ie ld  per 

h i l l  ( r  ■ 0 .6 8 0 1 ) and green fo d d e r  y ie ld  p er h i l l  ( r  * 0 .6 0 4 8 ). 

Negative g en oty p ic  a s s o c ia t io n  was seen f o r  t h is  ch aracter 

w ith  the con ten t o f  ch lo ro p h y ll  'a '  ( r  * -1 .1 8 6 2 ) ,  ch lo ro 

p h y ll 'b '  ( r  »  -0 .6 4 2 7 ) and t o t a l  pigments ( r  = -0 .4 5 3 5 ) .

The phenotypic c o r r e la t io n  o f  t h is  t r a i t  was p o s it iv e  

and s ig n if ic a n t  w ith  l e a f :  stem r a t io  on dry  w eight b a s is  

( r  * 0 .9088) and Leaf Area Index ( r  a 0 .3 1 6 6 ). P o s it iv e  non 

s ig n if ic a n t  c o r r e la t io n  was observed w ith  green fod d er  y ie ld  

per h i l l  ( r  a 0 .2 0 0 0 ) , d ry  m atter y ie ld  per h i l l  ( r  = 0.0887) 

and dry  matter y ie ld  per p lo t  ( r  a 0 .0 7 0 6 ). The phenotypic 

c o r r e la t io n  was n ega tive  and s ig n i f ic a n t  w ith  ch lo ro p h y ll  'a '

( r  a -0 .3 1 8 7 ) w h ile  i t  was n ega tive  and non s ig n if ic a n t  with 

t o t a l  pigments ( r  a -0 .0 3 4 6 ) .

The gen otyp ic  c o r r e la t io n  o f  l e a f :  stem r a t io  on dry



w eight b a s is  was p o s it iv e  w ith  other char c te r s  l ik e  Leaf 

Area Index ( r  »  0 .9 1 9 3 ), d ry  m atter y ie ld  per h i l l  ( r  * 0.5 )23 } 

green fo d d e r  y ie ld  p er  h i l l  ( r  * 0.5336) and dry m atter y ie ld  

per p lo t  ( r  «  0 .4 8 9 0 ). This ch ara cter  ex h ib ite d  n egative  

g en otyp ic  a s s o c ia t io n  w ith  ch lo ro p h y ll 'a '  ( r  * - 1 .1 SQ1 ) ,  

c h lo r o p h y ll  'b* ( r  »  -0 .7 5 1 9 ) and t o t a l  pigments ( r  ~ -0 .4 4 7 9 ) . 

The phenotypic c o r r e la t io n  was s ig n i f ic a n t  and p o s it iv e  w ith  

Leaf Area Index ( r  =» 0 .3 2 9 4 ). Non s ig n i f i c a n t  p o s it iv e  c o r r e 

la t io n  was observed w ith  green fod d er  y ie ld  per h i l l  ( r  -  0.1 33 

and dry m atter y ie ld  per h i l l  ( r  =» 0 .0 4 6 5 ).  The phenotypic 

c o r r e la t io n s  w ith the con ten t o f  c h lo r o p h y ll  'a* (r  = -0 .2 7 6 3 ),  

ch lo ro p h y ll ’ b ’ ( r  «  -0 .0 3 5 0 ) ,  t o t a l  pigm ents ( r  * -0 .0 2 2 4 ) 

and dry m atter y ie ld  per p lo t  ( r  »  -0 .0 1 0 8 )  were n- g a tiv e  

and non s ig n i f i c a n t .

Green fod d er  y ie ld  p er  h i l l  shewed the h igh est geno

ty p ic  c o r r e la t io n  w ith  dry m atter y ie ld  per h i l l  (r  » 0.9955) 

fo llow ed  by Leaf Area Index ( r  * 0.8733) and dry  matter y ie ld  

per p lo t  ( r  * 0.7130). The c o r r e la t io n  with ch lorophyll *a*

( r  »  -0 .5 2 6 1 ) ,  t o t a l  pigments ( r  »  -0 .4566) and chlorophyll 

«b» ( r  = -0 .2715) were n e g a tiv e .

As in  the ca se  o f  gen otyp ic  c o r r e la t io n , the pheno

t y p ic  c o r r e la t io n  o f  green fod d er  y ie ld  per h i l l  w ith  dry 

m atter y ie ld  per h i l l  ( r  =• 0.9671 ) ,  Leaf Area Index ( r  =* 0.7395



and dry matter y ie ld  per p lo t  ( r  »  0 .4 1 5 0 ) were p o s it iv e  and 

s ig n i f i c a n t .  This t r a i t  showed n eg a tive  non s ig n if ic a n t  

phenotypic c o r r e la t io n  w ith t o t a l  pigm ents (r  =* -0 .2941  ) ,  

the content o f  ch lo ro p h y ll *bf ( r  * -0 .2 4 6 4 ) and ch lo ro p h y ll 

•a1 ( r  »  -0 .2 2 2 7 ) .

Dry m atter y ie ld  per h i l l  ex h ib ited  p o s it iv e  geno

ty p ic  c o r r e la t io n  with Leaf Area Index ( r  * 0 .9161 ; and dry 

matter y ie ld  per p lo t  ( r  * 0 .8 7 6 9 ). I t  had negative  c o r r e 

la t io n  w ith  the content o f  ch lo ro p h y ll fa ’ ( r  »  -0 .4 6 4 4 ) , 

t o t a l  pigments ( r  »  -0 .3 9 4 6 ) and ch lo ro p h y ll ' b f ( r  »  -0 .0 4 4 3 j . 

This ch a ra cter  had s ig n i f ic a n t  p o s it iv e  phenotypic c o r r e la 

t io n  w ith  Leaf Area Index ( r  ■= 0 .8050) and dry m atter y ie ld  

per p lo t  ( r  * 0 .4 8 1 1 ). The phenotypic c o r r e la t io n  was nega

t iv e ly  s ig n i f ic a n t  w ith t o t a l  pigments ( -0 .3 3 1 3 )  and non 

s ig n i f ic a n t  w ith  ch lo ro p h y ll  ’ b ' ( -0 .2 7 1 9 ) and ch lo ro p h y ll 

*a ' ( -0 .2 2 9 6 ) .

The maximum p o s it iv e  c o r r e la t io n  f o r  dry m atter y ie ld  

per p lo t  at gen otyp ic le v e l  was observed w ith  Leaf Area Index 

( r  * 0 .9 6 8 2 ). With the con ten t o f  c h lo r o p h y ll  'a* ( r  * -1 .1 3 9 9 ), 

t o t a l  pigments ( r  * -0 .8 7 0 7 ) and c h lo r o p h y ll  *b* ( r  * -0 .3 0 9 5 ) 

the g en oty p ic  c o r r e la t io n  c o e f f i c i e n t s  were n eg a tiv e . This 

ch a ra cter  a ls o  recorded s ig n if ic a n t  p o s it iv e  phenotypic 

c o r r e la t io n  w ith  Leaf Area Index ( r  a 0 .5 3 3 3 ). The pheno

t y p ic  c o r r e la t io n  w ith  the content o f  t o t a l  pigments



( r  * -O .53I 7 ) ,  ch lo ro p h y ll ’ b ' ( r  «  -0 .4 6 6 5 ) and ch lo ro p h y ll 

' s '  ( r  3= -0 .4 2 6 7 ) were n e g a tiv e ly  s ig n i f i c a n t .

At gen otyp ic  l e v e l ,  Leaf Area Index showed negative  

c o r r e la t io n  w ith  the content o f  ch lo ro p h y ll  'a* (r  = -1 .2321 ) , 

t o t a l  pigments (r  ■ -0 .6 7 0 4 ) ,  and c h lo r o p h y ll  ' b '  - r  * -0 .5 2 1 )  

N eg a tive ly  s ig n if ic a n t  phenotypic c o r r e la t io n  was observed 

w ith  the content o f  t o t a l  pigments ( r  »  - 0 . 3701) ,  ch lo ro p h y ll 

•b' ( r  =« -0 .3 7 8 0 ) and ch lo ro p h y ll 'a* ( r  •» -0 .3 4 6 7 ) .

C h lorop h y ll 'a '  content showed p o s it iv e  c o r r e la t io n  

at the gen otyp ic  le v e l  w ith  ch lo ro p h y ll *b ’ ( r  »  0 .8899) and 

t o t a l  pigm ents ' r  «  0 .3 5 5 1 ). The ph enotyp ic c o r r e la t io n  o f 

t h is  ch a ra cte r  w ith  the con ten t o f  t o t a l  pigm ents (r  »  0 .7873) 

and ch lo ro p h y ll *b' ( r  *  0 .7 5 64 ) were p o s it iv e  and s i g n i f i 

cant .

C h lorop h y ll 'b '  content e x h ib ite d  p o s it iv e  genotyp ic 

c o r r e la t io n  w ith  t o t a l  pigments ( r  »  0 .8 6 6 0 ). This c o r re 

la t io n  was s ig n if ic a n t  and p o s it iv e  at the phenotypic le v e l  

( r  * 0 .9 1 3 1 ).

4 .3 .  Path a n a ly s is

F ive m orph olog ica l ch aracters  which showed high geno

ty p ic  c o r r e la t io n  w ith  green fod d er y ie ld  per p lo t  v i z . ,  

p lant h e ig h t , number o f  t i l l e r s  per h i l l ,  l e a f :  stem r a t io



on fr e s h  w eight b a s is ,  green fod d er y ie ld  per h i l l  and Leaf 

Area Index were con sidered  f o r  path c o e f f i c i e n t  a n a ly s is  in  

order t o  p a r t it io n  the t o t a l  c o r r e la t io n  o f  the ch a ra cters  

w ith  green fod d er  y ie ld  p er  p lo t ,  in to  d ir e c t  and in d ir e c t  

e f f e c t s .  Path c o e f f i c i e n t s  were worked out and the r e s u lt s  

obtained are presented in  Table 16 and F ig . 4 .

4 .5 .1  . D irect  e f f e c t s

The maximum co n tr ib u t io n  to  green fo d d e r  y ie ld  per p lo t  

was through green fod d er y ie ld  per h i l l ,  s in ce  i t  recorded 

maximum p o s it iv e  d ire c t  e f f e c t  (0 .8 3 4 2 4 ), fo llo w e d  by le a f :  

stem r a t io  on fr e s h  weight b a s is  (0 .6 6 6 0 9 ), number o f  t i l l e r s  

per h i l l  (0 .3 1 4 1 3 ) and p lan t h eigh t (0 .1 9 5 7 2 ). Leaf Area 

Index showed n ega tive  d ir e c t  e f f e c t  ( -0 .4 8 3 9 4 ).

4, 0.2 . In d ir e c t  e f f e c t s  

a . Plant height

Plant heigh t showed p o s it iv e  in d ir e c t  e f f e c t  only 

through Leaf Area Index (0 .2 2 1 8 9 ). A l l  o th er  in d ir e c t  e f f e c t s  

were n e g a t iv e . Maximum n ega tive  in d ir e c t  e f f e c t  was through 

le a f :  stem r a t io  o r  fre sh  w eight b a s is  ( -0 .4 3 5 2 9 ) ,  fo llow ed  

by green fo d d e r  y ie ld  per h i l l  (-0 .2 1 9 4 1 ) and number o f  

t i l l e r s  per h i l l  ( - 0. 11550) .



Table 16. Path c o e f f i c i e n t  v a lu e s  -  D irect and in d ir e c t  g en o ty p ic  e f f e c t s  on 
green  fod d er  y ie ld  p er  p lo t  through v a r iou s  y ie ld  components

S I . Characters
I n d ir e c t  e f f e c t s  v ia

No. D irect
e f f e c t

P lant
h e ig h t

Number
o f
t i l l e r s /
h i l l

L ea f:
stem
r a t io  on
fr e s h
w eight
b a s is

Green
fo d d e r
y i e l d /
h i l l

Leaf Area 
Index

T o ta l
c o r r e 
la t io n

1 . Plant height 0.19572 • • -0 .1 1 55 0 -0 .4 3 5 2 9 -0 .21941 0.22189 -0 .3 5 2 6

2 . Number o f  
t i l l e r s / h i l l 0 .31413 -0 .0 7 1 9 6 • • 0.36155 0.32427 -0 .2 7 7 5 9 0 .6504

3 . L ea f: stem r a t io  
on fr e s h  w eight 
b a s is

0 .66609 -0 .1 2 7 9 0 0.17051 • • 0.50455 -0 .4 94 1 5 0.7191

4 . Green fo d d e r  
y i e l  d/hill 0.83424 -0 .0 5 1 4 7 0.12210 0.40285 • • -0 .4 2 2 6 3 0.8851

5 . Leaf Area Index -0 .4 8 3 9 4 -0 .0 8 9 7 4 0 .18018 0.68015 0.72855 • • 1 .0152

R esidual e f f e c t  »  0.3723



F ig . 4 Path diagram showing d ir e c t  e f f e c t s  and gen otyp ic  
c o r r e la t io n s  in  guinea grass

Y - Green fod d er  v ie I d /p lo t

X1 * H eight o f  the plant

X2 ' Number o f  t i l l e r s / h i l l

X3 - L eaf: stem r a t io  on f r e s h  weight basis

X4 - Green fod d er  y i e l d / h i l l

X5 - Leaf Area Index
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b * Number o f  t i l l e r s  per h i l l

Number o f  t i l l e r s  per h i l l  had p o s it iv e  In d ire c t  

e f f e c t  through l e a f :  stem r a t io  on fr e s h  w eight b a sis  

(0 .36155) and green fod d er y ie ld  per h i l l  (0 .32 4 27 ) and 

n egative in d ir e c t  e f f e c t  through Leaf Area Index (-0 .2 7 7 5 9 ) 

and plant h e igh t ( -0 .0 7 1 9 6 ).

c * Leaft stem r a t io  on fr e s h  w eight b a sis

This ch a ra cte r  showed p o s it iv e  in d ir e c t  e f f e c t  on 

y ie ld  through green fo d d e r  y ie ld  p er  h i l l  (0 .50455) and 

number o f  t i l l e r s  per h i l l  (0 .1 7 0 5 1 ). I t  had n ega tive  in 

d ir e c t  e f f e c t s  on y ie ld  through Leaf Area Index (-0 .4 9 4 1 5 ) 

and p lan t heigh t ( -0 .1 2 7 9 0 ) .

Sree.h. fo d d e r  y ie ld  per h i l l

The p o s it iv e  in d ir e c t  e f f e c t  o f green fo d d e r  y ie ld  

per h i l l  on green fod d er  y ie ld  p er  p lo t  was maximum through 

l e a f :  stem r a t io  on fre sh  w eight b a s is  (0 .4 0 2 8 5 ), fo llow ed  

by number o f  t i l l e r s  per h i l l  (0 .1 2 2 1 0 ). I t  had negative 

in d ir e c t  e f f e c t s  through Leaf Area Index (-0 .4 2 2 6 3 ) and plant 

h eigh t ( -0 .0 5 1 4 7 ) .

e • Leaf Area Index

This ch a ra cter  ex h ib ited  maximum p o s it iv e  in d ir e c t



e f f e c t s  through green fod d er  y ie ld  p er h i l l  (0 .7 2 8 5 5 ), fo llow ed

by l e a f :  stem r a t io  on fre sh  w eight b a s is  ( 0. 68015) and number

o f  t i l l e r s  per h i l l  (0 .1 8 0 1 8 ). I t  had negative  in d ir e c t

e f f e c t  on ly  through plant height ( -0 .0 8 9 7 4 ) .  About 63 per cent

o f  the v a r ia t io n  in  green fodder y ie ld  i s  expla ined  by the

d ir e c t  and in d ir e c t  e f f e c t s  o f  the above m orphologica l charac
t e r s .



DISCUSSION



discussion

In any crop  improvement programme i t  i s  h igh ly  e s s e n t ia l  

to  combine high y ie ld in g  p o te n t ia l  w ith  o th er agronomic and 

q u a lity  ch a ra cte rs . For ach iev in g  t h is  g o a l ,  the plant breeder 

needs b a s ic  in form ation  on g en etic  v a r ia b i l i t y  f o r  d i f f e r e n t  

a t t r ib u te s ,  nature o f  a s s o c ia t io n  between ch a racters  and adap

t a b i l i t y  t o  d iverse  environm ental c o n d it io n s . The produ ction  

o f  guinea gra ss can be s u b s ta n t ia lly  in crea sed  through the 

development o f  types su ited  t o  the d iv e rse  co n d it io n s  such as 

drought, shade and o th er environm ental s t r e s s e s .

In the present study, 15 c lon es  o f  guinea grass were 

evaluated under p a r t ia l  shade o f  coconut garden. G enetic 

v a r ia b i l i t y  and c o r r e la t io n  were estim ated and path an a lys is  

done using the data  c o l le c t e d  on green and dry  fod d er  y ie ld  

and other m orph olog ica l and p h y s io lo g ic a l  ch a ra c te rs . The 

re s u lts  obtained are d iscu ssed  in  the fo llo w in g  pages.

5 *1 • V a r ia b i l i ty

^uinea grass is  a fa c u lta t iv e  a p om ictic  crop  which 

e x h ib it s  lim ited  v a r ia b i l i t y  under open p o llin a te d  seed propa

g a tion  system o f  c u lt iv a t io n .  But wide v a r ia b i l i t y  e x is t s  

among d i f fe r e n t  v a r ie t ie s  in  many o f  the m orphologica l charac

t e r s  and y ie ld in g  a b i l i t i e s .  Although the experim ent was
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conducted in  shade, the e f f e c t  o f  shade on the growth rate  

o f  c lo n e s  were d i f f e r e n t .  This d i f f e r e n t ia l  growth response 

i s  a ttr ib u te d  to  the varied  g en etic  c o n s t itu t io n  o f  the c lon es 

t r i e d .  In the present study d i f fe r e n c e s  in  the mean va lu es 

f o r  most o f  the ch aracters  were s ig n i f i c a n t .  S im ila r  d i f f e 

ren ces among guinea grass c lon es  were reported  by P i l l a i  e t  a l .  

(1 974) and U sbertl and Ja in  (1 9 7 8 ). Gaud and Lakshmi (1977) 

a ls o  reported  wide range o f  phenotypic v a r ia t io n  in  y ie ld  

components in  f in g e r  m i l le t .  The e x is te n c e  o f  such v a r ie ta l  

d iv e r s i t y  o f fe r s  much scope f o r  form u la tin g  e f f e c t iv e  b reed - 

ing programmes.

The v a r ia b i l i t y  a v a ila b le  in  a p op u la tion  can be 

p a rtit io n ed  in to  h e r ita b le  and non h e r ita b le  components w ith  

the aid o f  g e n e t ic  parameters l ik e  gen otyp ic  c o e f f i c i e n t  o f  

v a r ia t io n , h e r i t a b i l i t y ,  g e n e t ic  advance and g e n e t ic  gain .

±he gen otyp ic c o e f f i c i e n t  o f  v a r ia t io n  p rov id es  a v a lid  b a s is  

f o r  comparing and assessin g  th e  range o f  g e n e t ic  d iv e r s ity  

f o r  q u a n tita tiv e  ch a ra cte rs . Phenotypic c o e f f i c i e n t  o f  

v a r ia t io n  measures the ex ten t o f  t o t a l  v a r i a b i l i t y .  In the 

present study, the phenotypic c o e f f i c i e n t s  o f  v a r ia t io n  were 

higher than the re sp e ctiv e  g en otyp ic  c o e f f i c i e n t s  o f  v a r ia 

t io n  f o r  a l l  the 13 ch aracters  studied  in d ic a t in g  higher

in flu en ce  o f  environment over the e x p ress ion  o f  these charac
t e r s .



Large v a lu es  o f  g en otyp ic  c o e f f i c i e n t  o f  v a r ia t io n  

were observed f o r  green fod d er  y ie ld  per h i l l ,  number o f  

p a n ic le s  per p lo t .  Leaf Area Index and l e a f :  stem r a t io .

This indicates that variation In genotype contributed markedly 

to the to ta l va ria b ility  for the above characters. The high 

genotypic coeffic ien t of variation for these characters in 

the present study suggest that they can be given priority  

for selection  programmes in guinea grass. Such high geno

typic coefficien t of variation fo r  fodder yield was reported 
by Phul et a l .  ( 1 9 7 2 ) ln fodder 3ats> Sangha ^  ^

in  b a jra , Rana e t  a l .  (1976) in  fo ra ge  sorghum, Dhanakodi 

(1980) in  ra g i and Sreenivasan (1983) in  guinea g ra ss . Sub

s t a n t ia l ly  high gen otyp ic  c o e f f i c i e n t  o f  v a r ia t io n  f o r  Leaf 

Area Index and l e a f :  stem r a t io  were rep orted  by Sreenivasan 

(1983) in  guinea grass and f o r  p a n ic le  number by Subramaniam

(1979) in  l i t t l e  m ille t  (Paniguj^ J S ^ ia re ) .

arid g e n e t ic  advanr.p

With the h e lp  o f  gen otyp ic  c o e f f i c i e n t  o f  v a r ia t io n  

a lon e , i t  i s  not p o s s ib le  t o  estim ate  the amount o f  h e r ita b le  

v a r ia t io n . Burton (1952) suggested that g en oty p ic  c o e f f i 

c ie n t  o f  v a r ia t io n  along w ith  h e r i t a b i l i t y  would prov ide a 

b e t te r  understanding o f  the amount o f  advancement t o  be 

expected by phenotypic s e le c t io n .



In  the present stu d y , m a jor ity  o f  ch aracters  had medium 

to  h igh  h e r i t a b i l i t y ,  su ggestin g  le s s  In flu en ce  by the en v iron 

ment. The h igh est v a lu e  o f  h e r it  a b i l i t y  was recorded by 

number o f  p a n ic le s  per p l o t .  M oderately h igh  h e r i t a b i l i t y  

was shown by l e a f :  stem r a t io  on fr e s h  w eight and dry  w eight 

b a ses , green  fod d er  y ie ld  per h i l l ,  Leaf Area Index and plant 

h e ig h t. The in flu en ce  o f  environment was minimum on these 

ch a r a c te r s . S im ilar re p o r ts  o f  high h e r i t a b i l i t y  f o r  number 

o f  p a n ic le s  was made by Shankar (1986) in  f in g e r  m i l l e t .

Moderate t o  high h e r i t a b i l i t y  f o r  fod d er  y ie ld  was reported  

by Phul e t  a l .  (1972) in  fod d er  o a ts , Sangha and Singh (1973) 

in  p ea rl m i l l e t ,  Yadav e t  a l .  (1976) in  Dlchanthluia annulatura, 

Jhorar and Pa rod a (1976) in  fo ra g e  sorghum, Tyagi e t  a l .  (1977) 

in  fod d er  o a ts , S eth i and Singh (1978) in  b a r le y  and Tyagi 

e t  a l .  (1980) in  p ea rl m i l l e t .  High h e r i t a b i l i t y  value f o r  

fod d er y ie ld  was reported  by Gupta and Gupta (1971) in  p e a r l 

m ille t  and Rana e t  a l .  (1976) in  fora ge  sorghum. High h e r i

t a b i l i t y  va lu e  f o r  l e a f ;  stem r a t io  was reported  by Tyagi e t  a l .

(1977) in  fod d er  o a ts . High h e r i t a b i l i t y  va lu e  f o r  p lant 

height was reported  by S eth i and Singh (1978) in  b a r le y ,

Salak-W arzecha and Goral (1979) in  tim oth y , Tyagi e t  a l .  (1939) 

in  p ea rl m ille t  and Shankar (1986) in  f in g e r  m il le t .  High 

h e r i t a b i l i t y  f o r  p o ly g e n ic a lly  c o n tr o l le d  ch aracters  i s  u s e fu l 

to  p lant breeders f o r  making e f f e c t iv e  s e le c t io n .
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Johnson e t  a l .  (1955) suggested th a t h e r i t a b i l i t y  in  

con ju n ction  w ith  g e n e t ic  advance i s  more e f f e c t i v e  and r e l ia b le  

in  p re d ic t in g  the resu lta n t e f f e c t  o f  s e le c t io n  than h e r ita 

b i l i t y  a lon e . Panse (1957) has suggested th a t h igh  values 

o f  h e r i t a b i l i t y  and g en etic  advance tog e th e r  in d ica ted  the 

a d d it iv e  gene a c t io n  f o r  the c h a r a c te r . In  the present study, 

number o f  p a n ic le s  per p lo t  recorded  high g e n e t ic  g a in . Leaf: 

stem r a t io  on fr e s h  and dry w eight b a ses , green fo d d e r  y ie ld  

per h i l l  and Leaf Area Index recorded  m oderately high g en etic  

g a in . M oderately high h e r i t a b i l i t y  and g en e tic  gain  f o r  the 

above mentioned ch a ra cters  in d ic a te  that these t r a i t s  are 

predom inantly governed by a d d it iv e  gene e f f e c t s  and s e le c t io n  

would be most e f f e c t i v e  f o r  g e n e t ic  improvement o f  these 

t r a i t s  in  guinea g ra s s . M oderately high g e n e tic  gain f o r  

green fod d er  y ie ld  per h i l l  su ggests the e v o lu t io n  o f  high 

fod d er  y ie ld in g  genotypes through mass s e le c t io n  f o r  th is  

ch a ra c te r . High va lu es o f g e n e t ic  gain  f o r  fod d er  y ie ld  were 

reported  by Phul e t  a l .  (1972) in  fo d d e r  o a ts , Sangha and 

Singh (1973) in  p e a r l m il le t ,  Yadav e t  a l .  (1976) in  Dlchanthlum 

annulatum, Jhorar and Paroda (1976) in  forage  sorghum, Tyagi 

e t  a l .  (1977) in  fod d er  oa ts  and Tyagi e t  a l .  ( I 98O) in  pearl 

m i l l e t .  Tyagi et a l .  (1977) reported  reason ably  high g en e tic  

ga in  f o r  l e a f :  stem r a t io  in  fo d d e r  o a ts . Seth i and Singh

(1978) recorded high g en etic  ga in  f o r  le a f  area in  b a r le y .



High v a lu es  o f  genotyp ic c o e f f i c i e n t  o f  v a r ia t io n , 

h e r i t a b i l i t y  and g e n e t ic  gain  were obtained f o r  the y ie ld  

components such as green fod d er  y ie ld  per h i l l ,  Leaf Area 

In d ex , number o f  p a n ic le s  per p lo t  and l e a f :  stem r a t i o .  

S e le c t io n  f o r  th ese  ch aracters w i l l  th e re fo re  be e f f e c t iv e  

f o r  improvement o f  t h is  crop . In  the present stu d y , the 

h e r i t a b i l i t y  estim ate  f o r  p lan t h eigh t was com paratively  

high but the g e n e t ic  gain  f o r  t h is  ch a ra cter  was low . The 

estim ate  o f  high h e r i t a b i l i t y  does not always s ig n i fy  an 

in creased  g e n e t ic  advance (Johnson e t  a l . ,  1 9 5 5 ). High h e r i

t a b i l i t y  va lu es a sso c ia ted  w ith  low g e n e t ic  gain  i s  a ttr ib u ted  

to  the presence o f  n on -ad d itiv e  gene e f f e c t s  which in clu de  

e p is t a s is ,  dominance and genotype x environment in te r a c t io n  

as w e ll  (Panse, 1 9 5 7 ).

5 .5 .  C orre la tion

f i e ld  i s  a complex ch a ra cter  s in ce  i t  i s  the combined 

ex p ress ion  o f  many o th er a ssoc ia ted  c h a r a c te r s . I t  i s  an 

example o f  In teg ra tion  in  which the components o f  y ie ld  are 

p a r t ia l ly  independent in  t h e ir  developm ent. T h ere fore , an 

estim a tion  o f  the in te r -r e la t io n s h ip  between y ie ld  and y ie ld  

co n tr ib u t in g  ch aracters  i s  v i t a l .  T h is would f a c i l i t a t e  

e f f e c t iv e  s e le c t io n  f o r  sim ultaneous improvement o f  one or 

more y ie ld  con tr ib u tin g  com ponents. M oreover, in d ir e c t  s e le c 

t io n  f o r  one or more components o f  y ie ld  i s  more e f f e c t iv e



than direct selection for yield itself

The in te n s ity  and d ir e c t io n  o f  a s s o c ia t io n  between 

ch aracters can be measured by gen otyp ic  and phenotypic c o r re 

la t io n  c o e f f i c i e n t s  (Mode and Robinson, 1 9 5 9 ). * knowledge

o f  phenotypic c o r r e la t io n  o f  m etric  ch a ra cters  w ith  each 

other and e s p e c ia l ly  with y ie ld  i s  u s e fu l in  design in g  e f f e c 

t iv e  breed ing  programmes. G enotypic c o r r e la t io n  prov ides a 

r e l ia b le  measure o f  g e n e tic  a s s o c ia t io n  between th e  ch aracters 

and help  to  d i f f e r e n t ia t e  the v i t a l  a s s o c ia t io n s  u s e fu l in  

breeding from the n o n -v ita l ones (F a lcon er , 1 9 3 1 ). A know

ledge o f  g en oty p ic  c o r r e la t io n  between ch a ra cte rs  i s  a lso  o f  

t h e o r e t ic a l  in t e r e s t ,  because i t  may a r is e  from g en e tic  l i n 

kage, p le io tr o p y  o r  from developm entally  induced r e la t io n 

sh ips between components th a t are In d ire c t  consequences o f 

gene a ct io n  (S teb b in s , 1950 ).

In  the present study, g en otyp ic  c o r r e la t io n  c o e f f i 

c ie n ts  were s l ig h t ly  h igh er than the re s p e c tiv e  phenotypic 

c o r r e la t io n  c o e f f i c i e n t s .  This in d ic a te s  the masking e f f e c t  

o f th e  environment t o  the t o t a l  e x p ress ion  o f  the genotype, 

rhese r e s u lt s  are in  agreement w ith  the rep orts  o f  Dhanakodi

(1980) in  r a g i.

5 -3 .1 . C o rre la tio n  between green fo d d e r  y ie ld  per p lo t  and 
i t s  components

In the present study green fo d d e r  y ie ld  per p lo t  was



found t o  be p o s it iv e ly  co rre la te d  w ith  a l l  ch aracters  excep t 

plant h e ig h t , number o f  p a n ic le s  per p l o t , con ten t o f  c h lo r o 

p h y ll 'a '  and 'b '  and t o t a l  pigm ents. This in d icated  th at 

m ajority  o f  the y ie ld  components chosen f o r  the study may 

probably  be d i r e c t ly  a sso c ia te d  w ith  fo d d e r  y ie ld .  Improve

ment in  any one o f  these ch a r a c te r s w ill lead  to  an in crea se  

in  fod d er  y ie ld  per p lo t .

Leaf Area Index had h igh  p o s it iv e  c o r r e la t io n  w ith 

green fod d er  y ie ld ,  which u n d erlin es the paramount ro le  o f  

lon g er  and broader leaves in  augmenting the fo d d e r  y ie ld .

S im ilar c o r r e la t io n  had been reported  In guinea grass by 

Sreenivasan (1983) and in  s e v e ra l other c ro c s  l ik e  sorghum 

(Wakankar e t  a l . ,  1970; P a te l e t  a l . , 1973; Singhania et a l . , 

1977 and V aith ia lingam , 1 9 7 9 ), fo d d e r  oats (Mehra, 1971 and 

N air and Gupta, 1977), rye grass (Rhodes, 1 9 7 2 ), and in  pearl 

m ille t  (Tyagi e t  a l . , 1980 ). The stron g  and p o s it iv e  co rre 

la t io n  between green fodder y ie ld  and Leaf Area Index may be 

explained on the b a sis  o f  the 's o u r c e -s in k 1 r e la t io n s h ip s .

The le a f  area prov ides the p h otosyn th esis in g  su rfa ce  which 

serves as the ’ s o u rce ' f o r  a s s im ila te s . This a ss im ila tes  

get accumulated in  the v e g e ta t iv e  p lan t p arts  and a lso  con

tr ib u te  t o  the produ ction  o f  more 's o u r c e ' v i z . ,  le a f  area .

As le a f  area in cre a se s , the biom ass accum ulation a ls o  get 

increased  in  a l in e a r  order w hich may lead to  h igh er p rod u ction .



Dry m atter y ie ld  had high p o s it iv e  a s s o c ia t io n  with 

green fod d er  y ie ld .  This suggested tru e  g e n e tic  r e la t io n s n i?  

between these t r a i t s .  S im ilar s ig n i f ic a n t  a s s o c ia t io n s  in  

biomass accum ulation were reported  by Sotomayor 31 os et. a l .  

(1771) in  D ig it  a r ia . Jhorar and Paroda (1976) and /a ith ia lin gam  

( 1079) in  sorghum, Fujim oth and Susuki (1976) in  I t a l ia n  rye 

g ra ss , Murtaza e t  a l .  (1979) in  o a t s ,  Tyagi et a l .  (1939) in  

p e a r l m il le t ,  Sreenivasan (1983) in  guinea grass and Bainiwal 

e t  a l .  (1983) in  b a r le y . This c o r r e la t io n  suggests that 

su ccu lence and w ater content are s im ila r  in  the d i f fe r e n t  

v a r ie t ie s  t r i e d .

L ea f: stem r a t io  ex h ib ite d  p o s it iv e  a s s o c ia t io n  w ith  

green fo d d e r  y ie ld  per p l o t .  Vasudeva Rao and Ahluwalia 

(1 077) observed s im ila r  c o r r e la t io n s  in  sorghum. This in d i

ca tes  th at le a fy  v a r ie t ie s  con tr ib u te  t o  h igh  fodder y ie ld  

and hence t h is  ch a ra cter  has t o  be g iven  p r i o r i t y  in  s e le c 

t io n .

P o s it iv e  c o r r e la t io n  was a ls o  reported  between t i l l e r  

number per h i l l  and green fo d d er  y ie ld  per p l o t ,  ’-h is  in d i

ca te s  th at the t i l l e r  number f u l l y  con tr ib u tes  t o  fod d er  y ie ld .  

Many previous w orkers have rep orted  s im ila r  r e s u lt s  in  other 

c e r e a l  fodders l ik e  fod d er b a jra  (Gupta and Wanda, 1971;

Saxena e t  a l . , 1978 and Tyagi e t  a l . ,  1930), sorghum (Jhorar



and Paroda, 1 9 7 6 ), b a r ley  (S eth i and Singh, 1 9 7 9 ), fod d er 

oa ts  (Hair and Gupta, 1S77; Dhumale and M lshra, 1978; Murtaza 

e t  a l . ,  1979 and Singh e t  a l . ,  1980) and a ls o  In grass fodders 

l ik e  sorghum-sudan grass hybrid fo ra g e  (Hussain and Khan,

1 9 7 3 ), blue panic grass (Valdyanathan, 1973 ), genus Cenchnis 

(Ramaswamy, 197<t and Jatasra  and Thakral, 1 9 8 6 ), pichanthlum 

annulatum (Yadav e t  e l . ,  1976 ), I t a l ia n  rye grass (F u jlm o *  

and Susukl, 1 9 7 6 ), Feetuga p ra ten s ls  (T ito v  e t  a l . , 1978J, 

smooth brome g ra ss  (Tan e t  a l . , 1 9 7 9 ), tim othy (Salak-W arzecha 

and G ora l, 1979) and Pennlaatua p e d lce llft tu a  (Singh and Prasad, 

1 9 7 6 ). Contrary t o  th eae , a n ega tive  c o r r e la t io n  between 

th ese  two ch a racters  was reported  by Sreenlvasan (1963) in  

guinea g ra ss .

P o s it iv e  c o r r e la t io n  e x is t s  between green fod d er  y ie ld  

per h i l l  and green fo d d e r  y ie ld  per p l o t .  Fodder y ie ld  per 

p lo t  can be enhanced by having b e t te r  h i l l s  w ith  high green 

fod d er y ie ld .  This su ggests  th e  p o s s ib i l i t y  o f  sim ultaneous 

improvement o f  these two ch a ra cters .

Plant h e ig h t, number o f  p a n ic le s  per p l o t ,  ch lo ro 

p h y ll ’ a ' and 'b* and t o t a l  pigments had n egative  c o r r e la t io n s  

w ith  green fod d er  y ie ld  per p l o t .  The n ega tive  c o r r e la t io n  

o f  p lant h e igh t and green fo d d e r  y ie ld  per p lo t  may be exp la in ed  

as the l o g i c a l  r e s u lts  o f  n eg a tiv e  c o r r e la t io n  between plant
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height and number o f  t i l l e r s  per h i l l .  T a l le r  v a r ie t ie s  have 

le s s e r  number o f  t i l l e r s  and thus low fod d er  y ie ld  per p l o t .  

S im ilar c o r r e la t io n  was reported  by Sood (1975) in  forage  

sorghum. But con trary  to  t h i s ,  many prev iou s workers reported  

a stron g  p o s it iv e  c o r r e la t io n  between th ese  two t r a i t s  in  

oth er c e r e a l  fod d ers  l ik e  sorghum, b a jr a , b a r le y , oats and 

in  some o th er  grass fo d d e rs . Number o f  p a n ic le s  p e r  p lo t  

a ls o  showed negative  c o r r e la t io n  w ith  green fod d er  y ie ld  per 

p lo t .  V a r ie t ie s  that have le s s e r  number o f  p a n ic le s  per p lo t  

at the tim e o f  harvest possess a lon ger v e g e ta t iv e  phase 

thereby h e lp in g  to  accumulate more a s s im ila te , which f in a l l y  

con tribu ted  t o  increased  fod d er  y ie ld s .  These r e s u lts  in d i

ca te  th at medium t a l l ,  non flow erin g  o r  shy flow erin g  types 

w i l l  g ive  h igh er green fod d er  y ie ld  per p l o t .

C h lorop h yll fa ‘ and ’ b ’ and t o t a l  pigments showed 

n egative  c o r r e la t io n  w ith  green fo d d e r  y ie ld .  Ostgard (1971) 

observed in  Phleum ora ten se . Featuca p re ten se , D a cty lis  

glom erata and Poa o ra te n s is  th at c h lo r o p h y ll  content per 

u n it  le a f  area was le a s t  in  v a r ie t ie s  w i t h  the h i g h e s t  growth 

r a t e .  The shady environment under w hich the e x p e r i m e n t  was 

grown might a ls o  have con tribu ted  t o  such a n o m a l o u s  c o r r e la 

t io n s  .

5 .3 .2 .  C orre la tion  among the y ie ld  components

Data on in te r -r e la t io n s h ip s  among the y ie ld  components
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revea led  more r e l ia b le  in form ation  over a mere knowledge o f  

a s s o c ia t io n  between y ie ld  and i t s  components. he y ie ld  com

ponents ex h ib ited  vary in g  trends o f  a s s o c ia t io n  among them

s e lv e s . In the present stu d y , the in te r -r e la t io n s h ip s  amjng 

dry w e ig h t, green fo d d e r  y ie ld ,  t i l l e r  number per h i l l ,  l e a f :  

stem r a t io  and le a f  area index were h igh  and p o s it iv e  at geno

ty p ic  l e v e l .  This su ggests th e  p o s s ib i l i t y  o f  sim ultaneous 

improvement o f  these ch aracters  from a s e le c t io n  programme 

in v o lv in g  any one o f  th ese  t r a i t s .

N egative c o r r e la t io n  was observed between plant height 

and number o f  t i l l e r s  per h i l l .  This in d ic a te s  th a t  t a l l e r  

v a r ie t ie s  have le s s e r  number o f  t i l l e r s .  S im ila r  re su lts  

had been rep orted  by Patnaik (1963) and uoud and Lakshmi (1977) 

in  f in g e r  m i l l e t ,  C i l l  and Randhawa (1975) in  f o x - t a i l  m il le t ,  

Jhorar and Paroda (1976) in  fora ge  sorghum, Salak-*arzecha 

and Goral (1979) in  tim othy, Murtaza e t  a l .  (1979) in  o a ts , 

Subramaniam (1979) in  l i t t l e  m ille t  and Bainiwal e t  a l .  (1983)

in  b a r ley .

Plant h eigh t showed negative c o r r e la t io n  w ith  l e a f :  

stem r a t io .  This may be a ttr ib u ted  t o  th e  fa c t  th at as 

heigh t in crea ses  the weight o f  stem a ls o  in cre a se s . S im ilar 

c o r r e la t io n  had been reported  in  ra g i by Dhanakodl (1 9 8 0 ), 

in  sorghum by Vaidyanathan ( 1982) and in  Cenchrus £ f,-^ar%5. 

by Ja tasra  and Thakral (1 9 8 6 ). P lant h e ig h t a lso  showed



n ega tive  c o r r e la t io n  w ith  dry m atter y ie ld .  This f in d in g  

was in  accordance w ith  the re s u lts  obta ined by ?ubramaniam 

( 1979) in  l i t t l e  m i l l e t .  Plant h e igh t showed negative  co rre 

la t io n  w ith  Leaf Area In dex . But many prev iou s workers 

reported  p o s it iv e  a s s o c ia t io n  between th ese  ch a ra c te rs . I t  

may be the shady environm ent th a t con trib u ted  t o  t h is  anoma

lou s c o r r e la t io n .

Number o f  t i l l e r s  per h i l l  recorded n egative  a s s o c ia 

t io n  w ith  number o f  p a n ic le s  per p lo t  at the gen otyp ic l e v e l ,  

but these two ch aracters  showed p o s it iv e  a s s o c ia t io n  at the 

phenotypic l e v e l .  P o s it iv e  a s s o c ia t io n  o f  number o f t i l l e r s  

and p a n ic le  number at the phenotypic le v e l  was recorded by 

Dhanakodi (1980) in  r a g i .

P os it iv e  c o r r e la t io n  was observed between number o f  

t i l l e r s  per h i l l  and l e a f :  stem r a t i o .  This fin d in g  was in  

co n firm ity  w ith the r e s u lts  obtained by Dhanakodi (1980) in  

r a g i .  Number o f  t i l l e r s  a lso  showed p o s it iv e  a s s o c ia t io n  

w ith  Leaf Area In dex . P os it iv e  a s s o c ia t io n  o f  t i l l e r  number 

and le a f  area was reported  by Mehra e t  a l .  (1771) in  o a ts . 

When the number o f  t i l l e r s  in c re a s e s , the number o f  leaves 

a ls o  in crea ses  and thus there i s  a h igh er l e a f :  stem r a t io  

and high value f o r  Leaf Area In dex .

Number o f  t i l l e r s  per h i l l  and dry m atter y ie ld  showed



p o s it iv e  c o r r e la t io n .  S im ila r  r e s u lts  had been reported by 

Sethi and Singh (1978) in  b a r le y , Salak-w arzecha and Goral 

(1579) in  tim oth y , Murtaza e t  a l .  (1979) in  o a ts , Subramaniam

(1979) in  l i t t l e  m ille t  and Jatarra  and Thakral (1 986) in  

Cenchrus c i l i a r i s .

In th e  present study, Leaf Area Index showed high p o s i

t iv e  c o r r e la t io n  w ith  dry m atter y ie ld .  S im ila r  f in d in g s  have 

been reported in  w in ter  wheat (A ase, 1978), oats ( lao e t  a l . ,  

1973) and in  guinea grass by Sreenivasan (1 9 8 3 ). Yoshida

( 1972) suggested th at g rea ter  dry m atter p rod u ction  could be 

expected  in  e r e c t  genotypes provided  Leaf Area Index i s  la rg e .

L ea f: stem r a t io  a ls o  showed p o s it iv e  a s s o c ia t io n  w ith  

dry m atter y ie ld .  This was in  agreement w ith  the f in d in g s  o f  

Sreenivasan (1983) in  guinea grass i t s e l f .  In  the present 

study, Leaf Area Index and l e a f :  stem r a t io  are co rre la ted  

to  each o th e r . Sreenivasan (1983) a ls o  obtained s im ila r  

r e s u lts  in  guinea g ra ss .

The con ten t o f  ch lo ro p h y ll ’ a ’ and ' b 1 are in te r -  

c o r r e la te d . Both showed p o s it iv e  c o r r e la t io n  w ith  the con

ten t  o f t o t a l  pigm ents. S ig n if ic a n t  c o r r e la t io n  between 

ch lo ro p h y ll ’ a ' and 'b* had been reported  in  p e a r l m ille t  

by Phul et a l .  (1 9 7 4 ). Since number o f  t i l l e r s  per h i l l ,  

l e a f :  stem r a t i o ,  Leaf Area In dex , green fod d er  y ie ld  oer



h i l l  and dry  m atter y ie ld  showed high magnitude o f  c o r r e la 

t io n  w ith  green fod d er  y ie ld  per p lo t  and among them selves, 

s e le c t io n  can be based on these ch a ra cters  f o r  im proving 

fo d d e r  y ie ld  in  guinea g ra ss .

5 .4 .  Path a n a ly s is

C o e f f i c ie n t s  o f  c o r r e la t io n  in d ic a te  the in te n s ity  

and d ir e c t io n  o f  ch a ra cter  a s s o c ia t io n s  in  a c ro p . The in te r 

r e la t io n s h ip s  o f  component ch aracters  o f  y ie ld  prov ide in f o r 

mation about the l i k e l y  consequences o f  s e le c t io n  f o r  sim ul

taneous improvement o f  th ese  ch a ra c te rs . This s itu a t io n  i s  

fu r th e r  e x p lic a b le  by path a n a lys is  proposed by W right (1921) 

and i l lu s t r a t e d  by Dewey and Lu (1 9 5 9 ). I t  i s  an e f f i c i e n t  

b io m e tr ic  t o o l  throw ing l i g h t  on the co n tr ib u t io n  (d ir e c t  

e f f e c t )  o f  a ch aracter  t o  the y ie ld  and a ls o  i t s  in flu e n ce  

( in d ir e c t  e f f e c t )  through oth er ch a r a c te r s .

Many w orkers have u t i l i s e d  path a n a ly s is  t o  measure 

the degree o f  in flu e n ce  o f  th e  component ch a ra cters  on fod d er 

y ie ld  o f  s e v e ra l fod d er  c ro p s . In  the presen t study, the 

r e la t iv e  co n tr ib u t io n  o f  d i f f e r e n t  ch aracters  towards fod d er 

y ie ld  and the co -ord in a ted  r e la t io n s h ip  e x is t in g  among these 

t r a i t s  were determined by tak in g  the fod d er  y ie ld  and f iv e  

o f  i t s  component ch aracters in  guinea grass and su b ject in g  

them to  path a n a ly s is . Out o f  th ese  f iv e  component ch a ra cte rs ,



fo u r  ch a ra cters  (green fod d er  y ie ld  per h i l l ,  l e a f :  stem r a t io  

on fre sh  w eight b a s is ,  t i l l e r  number per h i l l  and plant h e igh t) 

ex h ib ited  p o s it iv e  d ir e c t  e f f e c t  on green fo d d e r  y ie ld  per 

p lo t .  Leaf Area Index showed n egative  d ir e c t  e f f e c t .

The maximum d ir e c t  co n tr ib u t io n  t o  green fo d d e r  y ie ld  

per p lo t  i s  through green fod d er y ie ld  per h i l l .  This was 

fo llo w e d  by l e a f :  stem r a t io  on fr e s h  w eight b a s is ,  number o f 

t i l l e r s  per h i l l  and p lan t h e ig h t. The c o r r e la t io n  o f  green 

fod d er  y ie ld  per h i l l  and green fo d d e r  y ie ld  per p lo t  was 

high and p o s it iv e .  This i s  due t o  th e  t o t a l  e f f e c t  o f  i t s  

d i r e c t  co n tr ib u t io n  and i t s  in d ir e c t  e f f e c t  through l e a f :  stem 

r a t io  on fre sh  w eight b a s is .

The p o s it iv e  c o r r e la t io n  between green  fodder y ie ld  

per p lo t  and l e a f :  stem r a t io  on fre sh  w eight b a sis  may be 

due to  the d ir e c t  e f f e c t  o f  t h is  ch a ra cter  on green fod d er  

y ie ld  per p lo t  and a lso  due t o  the In d ire c t  e f f e c t  through 

green fo d d e r  y ie ld  per h i l l .  The d ir e c t  e f f e c t  o f  t i l l e r  

number on green fod d er  y ie ld  per p lo t  and in d ir e c t  e f f e c t  

through l e a f :  stem r a t io  on fr e s h  w eight b a s is  con tribu ted  

t o  the h igh er c o r r e la t io n  o f  green fo d d e r  y ie ld  per p lo t  and 

number o f  t i l l e r s  per h i l l .  The p o s it iv e  d ir e c t  e f f e c t  o f  

t i l l e r  number and fod d er  y ie ld  was in  c o n firm ity  w ith  the 

fin d in g s  o f  Ramaswamy (197*0 in  Cenchrui c l l l a r l s  and 

Cenchrus s e te g e ru s . Tan e t  a l .  (1979) in  smooth brome g ra ss ,



Murtaza e t  a l .  (1973) in  fo d d e r  oa ts , Tyagi e t  a l .  (1980) in  

pearl m i l l e t ,  Dhanakodi (1980) in  ra g i and by Sreenivasan 

( 1983) in  guinea g ra ss .

P o s it iv e  d ir e c t  e f f e c t  o f  p lan t heigh t on fod d er y ie ld  

was in  co n firm !ty  w ith  the f in d in g s  by P a te l e t  a l .  (1973) 

and Pokle e t  a l .  (1973) in  sorghum, Singh and Prasad (1976) 

Pennisetum oed lce lla tu oa . Dhuraale and Mlshra (1978) in  

fo ra ge  oats and by Sreenivasan (1983) in  guinea g ra ss .

The c o r r e la t io n  o f  p lant h eigh t on green fo d d e r  y ie ld  

per p lo t  was n e g a tiv e , though i t s  d i r e c t  e f f e c t  i s  p o s i t iv e .  

This n egative  c o r r e la t io n  may be due t o  the negative  in d ir e c t  

e f f e c t s  through number o f  t i l l e r s  per h i l l ,  l e a f :  stem r a t io  

on fr e s h  w eight b a s is  and green fod d er  y ie ld  per h i l l .  plant 

h e igh t and number o f  t i l l e r s  were n e g a t iv e ly  a ssoc ia ted  which 

was ev id en t from the fa c t  th at the t a l l e r  v a r ie t ie s  produced 

le s s e r  number o f  t i l l e r s .

Leaf Area Index had p o s it iv e  c o r r e la t io n  w ith  green 

fod d er y ie ld  per p lo t .  But, i t s  d ir e c t  e f f e c t  on green fod d er  

y ie ld  per p lo t  i s  n e g a tiv e . I t  has g o t  h igh  p o s it iv e  in d ir e c t  

e f f e c t s  on green fod d er y ie ld  per p lo t  through green fod d er 

y ie ld  per h i l l  and l e a f :  stem r a t io  on f r e s h  w eight b a s is .

From the above f in d in g s , i t  can be concluded th a t ,
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green fod d er  y ie ld  per h i l l  con trib u ted  maxima* to  green 

fo d d e r  y ie ld  per p lo t .  L eaf: stem r a t io  on fre sh  ^veight 

b a s is  d i r e c t ly  con tr ib u ted  to  green fo d d e r  y ie ld  per p lo t .  

Leaf Area Index had p o s it iv e  in d ir e c t  e f f e c t  on green fod d er 

y ie ld  per p lo t  through l e a f :  stem r a t i o  on fre sh  w eight b a s is  

and green fod d er  y ie ld  per h i l l .

In  the present study com paratively  h igh  values o f 

gen otyp ic  c o e f f i c i e n t  o f  v a r ia t io n , h e r i t a b i l i t y  and g en e tic  

gain  and a ls o  p o s it iv e  c o r r e la t io n  w ith  green fod d er y ie ld  

per p lo t  and p o s it iv e  d ir e c t  and in d ir e c t  e f f e c t  on green 

fod d er  y ie ld  per p lo t  were recorded  by th ree  ch aracters  

v i z . ,  green fo d d e r  y ie ld  per h i l l ,  l e a f :  stem r a t io  on fr e s h  

weight b a s is  and Leaf Area In dex . As such in  the g en etic  

improvement programme aiming h igh er p r o d u c t iv ity , these three 

ch aracters should be g iven  prime im portance.
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SUMMARY

The present in v e s t ig a t io n  was undertaken at the 

Department o f  Plant Breeding, C o lleg e  o f  A g r icu ltu re , Vellayan 

during June t o  December, 1987. F ifte e n  typ es  o f  guinea grass 

were evaluated  under p a r t ia l  shade co n d it io n s  in  coconut 

gardens. O bservations were made on plant h e ig h t , number o f  

t i l l e r s  per h i l l ,  number o f  p a n ic le s  per p l o t ,  l e a f :  stem 

r a t io  on fr e s h  w eight and d ry  w eight b a ses , green fod d er  

y ie ld  per h i l l  and per p lo t ,  dry  m atter y ie ld  and photosyn

t h e t ic  e f f i c i e n c y ,  Leaf Area In dex , c h lo r o p h y ll  *a ’ and 'b '  

and t o t a l  pigments from each o f  the f i f t e e n  typ es  under study. 

V a r ia b i l i t y ,  c o r r e la t io n  and path a n a ly s is  were s tu d ied .

The v a r ie t i e s  se le c te d  f o r  the in v e s t ig a t io n  exh ib ited  

s ig n if ic a n t  d i f fe r e n c e s  f o r  a l l  th e  ch a racters  stud ied  except 

f o r  dry  m atter y ie ld  per p l o t ,  ch lo ro p h y ll  *a ’ and *b' and 

t o t a l  pigm ents. This in d ica ted  that con sid era b le  amount o f  

v a r ia b i l i t y  e x is te d  among them. The mean va lu es  f o r  almost 

a l l  the im portant y ie ld  co n tr ib u tin g  ch aracters  were more 

f o r  the v a r ie ty  MC-14 and thus found t o  express the maximum 

produ ction  p o te n t ia l  under p a r t ia l  shade in  Coconut gardens.

Green fod d er y ie ld  per h i l l  and Leaf Area Index were 

found t o  e x h ib it  con s id era b le  v a r ia b i l i t y  both  at phenotypic 

and g en oty p ic  le v e ls  in d ic a t in g  th at th ese  ch aracters are
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p o t e n t ia l ly  v a r ia b le . A nalysis o f  v a r ia n ce  a ls o  revea led  

that the exp ress ion  o f  alm ost a l l  the ch a ra cte r  i s  a f fe c t e d  

by environm ent. Large va lu es o f  g en oty p ic  c o e f f i c ie n t  o f  

v a r ia t io n  were recorded by green fod d er  y ie ld  per h i l l ,  number 

o f  p a n ic les  p er  p l o t ,  Leaf Area Index and l e a f :  stem r a t io  

on dry w eight and fre sh  w eight b a ses . The low est genotypic 

c o e f f i c ie n t  o f  v a r ia t io n  was observed f o r  c h lo r o p h y ll  ‘ a ’ 

co n te n t .

Genotypic c o e f f i c i e n t  o f  v a r ia t io n  along w ith  h e r ita 

b i l i t y  would g ive  a b e t t e r  understanding o f  the amount o f  

advance expected  by phenotypic s e le c t io n .  In g e n e ra l, the 

h e r i t a b i l i t y  estim ates were medium t o  high f o r  most o f  the 

ch a r a c te rs . Very high value o f  h e r i t a b i l i t y  was recorded  

f o r  number o f  p a n ic le s  per p lo t  fo llo w e d  by l e a f :  stem r a t io  

and plant h e ig h t. Green fod d er y ie ld  p er  h i l l  and Leaf Area 

Index a ls o  recorded m oderately high h e r i t a b i l i t y .  The high 

h e r i t a b i l i t y  values f o r  the above ch a ra cte rs  in d ica te  the 

minimum in flu en ce  o f  environment on th ese  ch a ra cte rs .

H e r i t a b i l i t y  in  co n ju n ctio n  w ith g e n e t ic  advance i s  

more e f f e c t iv e  and r e l ia b le  in  p re d ic t in g  the resu lta n t 

e f f e c t  o f  s e le c t io n  than h e r i t a b i l i t y  a lo n e . High values 

o f h e r i t a b i l i t y  and g e n e t ic  advance to g e th e r  in d ica te  add i

t iv e  gene a c t io n  f o r  the ch a ra c te r . Number o f  p a n ic le s  per
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p lo t  recorded  high h e r i t a b i l i t y  coupled w ith  high gen etic  

g a in . L ea f: stem r a t io  on dry  weight b a s is ,  l e a f ;  stem r a t io  

on fre s h  w eight b a s is , green fod d er  y ie ld  per h i l l  and Leaf 

Area Index recorded m oderately high h e r i t a b i l i t y  and g e n e t ic  
ga in .

C om paratively high v a lu e s  o f  gen otyp ic  c o e f f i c ie n t  

o f  v a r ia t io n , h e r i t a b i l i t y  and g e n e t ic  gain  were recorded 

f o r  the y ie ld  components such as green fod d er  y ie ld  per h i l l ,  

l e a f ;  stem r a t io  and Leaf Area In d ex . T h erefore  s e le c t io n  

f o r  these ch a ra cters  w i l l  be e f f e c t i v e .  Eventhough plant 

height had h igh  h e r i t a b i l i t y ,  the expected  g e n e t ic  gain was 

low . This may be due t o  the n on -a d d itiv e  gene e f f e c t  and 

genotype x environment in te r a c t io n .

An estim ate o f  in te r -r e la t io n s h ip s  between green fod d er 

y iej.d  per p lo t  and y ie ld  co n tr ib u tin g  ch aracters  i s  v i t a l  

because th is  would f a c i l i t a t e  e f f e c t i v e  s e le c t io n ,  fo r  simul

taneous Improvement o f  one or more o f  the y ie ld  components.

The in te n s ity  and d ir e c t io n  o f  a s s o c ia t io n  were measured by 

g en o ty p ic  and phenotypic c o r r e la t io n  c o e f f i c i e n t s .

The gen otyp ic  c o r r e la t io n  c o e f f i c i e n t s  were s l ig h t ly  

nlgher than the phenotypic c o r r e la t io n  c o e f f i c i e n t s  which 

in d ica ted  the masking e f f e c t  o f  the environm ent in  the t o t a l  

expression  o f  the gen otypes. There was p o s it iv e  genotyp ic
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c o r r e la t io n  o f  green fod d er y ie ld  per p lo t  "with t i l l e r  number 

per h i l l ,  green fo d d e r  y ie ld  per h i l l ,  dry  m atter y ie ld ,  

l e a f :  stem r a t io  and Leaf Area In d ex . Plant h e ig h t , number 

o f  p a n ic les  per p l o t ,  ch lo ro p h y ll ’ a ’ and *bf and t o t a l  p ig 

ments ex h ib ited  n egative  gen otyp ic  c o r r e la t io n  w ith  green 

fo d d e r  y ie ld  per p l o t .  Hence sim ultaneous improvement o f  

th ese  ch aracters and green fod d er  y ie ld  per p lo t  i s  ra th er 

d i f f i c u l t  through sim ple s e le c t io n s .  The y ie ld  components 

a lso  e x h ib it  v ary in g  degrees o f a s s o c ia t io n  among them selves.

Path a n a lys is  revea led  that the maximum d ir e c t  e f f e c t  

on green fod d er  y ie ld  per p lo t  was ex erted  through green 

fodd er y ie ld  per h i l l .  L ea f: stem r a t io  on fre s h  w eight 

b a s is ,  number o f t i l l e r s  per h i l l  and p lan t height a ls o  e x h i

b ited  p o s it iv e  d ir e c t  e f f e c t  on fod d er  y i e ld .  Leaf Area 

Index e x h ib ite d  n egative  d ir e c t  e f f e c t  and p o s it iv e  in d ir e c t  

e f f e c t s  through green fo d d e r  y ie ld  p er  h i l l  and le a f :  stem 

r a t io  on fr e s h  weight b a s is  on green fo d d e r  y ie ld  per p l o t .

So green fod d er  y ie ld  p er  h i l l ,  l e a f :  stem r a t io  on fr e s h  

weight b a s is  and Leaf Area Index are to  be g iven  im portance 

in  s e le c t io n  programmes.

In  the present study high v a lu es  o f  g en oty p ic  c o e f f i 

c ie n t  o f  v a r ia t io n ,  h e r i t a b i l i t y ,  g e n e tic  gain  and p o s it iv e  

c o r r e la t io n  w ith  green fod d er y ie ld  per p lo t  and p o s it iv e



d ir e c t  and In d ire c t  e f f e c t  , n rreen  fodd
wen? recorded hv " 9 r   ̂ Id per p lo tc °raed by ch aracters »
h i l l ,  l e a f . atp 3 *reen f5 S der 7 ie ld perle a f .  m i 3  ^  freg h  w eight

Index. Hene<=> t w . . .  . '
th ese  ch aracters are to bo h , -

tance in  breed ing  *' ^ n prifae i?apar-breeding programmes.
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ABSTRACT

A research  programme was ca rr ied  out at the Department 

o f  Plant B reed ing , C o lleg e  o f  A g r icu ltu re , V e lla y a n i, during 

June to  December, 1987 w ith  the o b je c t iv e  o f  eva lu atin g  the 

expression  o f  p rodu ction  p o te n t ia l  o f  guinea grass c lon es  

under p a r t ia l ly  shaded co n d it io n s  in  coconut p la n ta tion s 

through estim a tion  o f  g e n e t ic  v a r ia b i l i t y ,  c o r r e la t io n  o f  

green fo d d e r  y ie ld  and oth er components and the d ir e c t  and 

in d ir e c t  e f f e c t s  o f  d i f f e r e n t  components on green fod d er y ie ld .  

F ifte e n  v a r ie t ie s  o f  guinea grass were evaluated  under par

t i a l l y  shaded con d it ion s  in  th e  in te r  spaces o f  coconut p lan 

t a t io n , adopting a randomised b lo ck  design  r e p lica te d  t h r i c e .  

Data on th ir te e n  ch aracters were recorded and su b jected  to  

a n a lys is  o f  varian ce  and cov a ria n ce . The g en otyp ic  and pheno

ty p ic  c o e f f i c i e n t  o f  v a r ia t io n , h e r i t a b i l i t y  in  the broad 

sen se, g e n e t ic  advance and gen otyp ic  and phenotypic c o r r e la 

t io n s  were estim ated . Path a n a ly s is  was conducted using 

green fo d d e r  y ie ld  per p lo t  as the e f f e c t  and f iv e  component 

ch aracters  as the cause.

Analysis o f  varian ce  revea led  s ig n if ic a n t  d if fe r e n c e s  

among the v a r ie t ie s  f o r  p lant h e ig h t, number o f  t i l l e r s  per 

h i l l ,  number o f  p a n ic le s  per p lo t ,  l e a f :  stem r a t io  on fre sh  

w eight and dry w eight bases , green fo d d e r  y ie ld  per h i l l  and



per p lo t ,  dry  m atter y ie ld  per h i l l  and Leaf Area In dex . 

A n alysis o f  varia n ce  f o r  ch lo ro p h y ll pigment con ten ts (c h lo 

ro p h y ll *a! , ’ b 1 and t o t a l  pigm ents) and dry  m atter y ie ld  per 

p lo t  revealed th a t th ere  was no s ig n i f ic a n t  d i f fe r e n c e  among 

the v a r ie t i e s .  High genotypic c o e f f i c i e n t s  o f  v a r ia t io n , 

moderate to  high h e r i t a b i l i t y  and g e n e t ic  gain were recorded 

f o r  the y ie ld  components v i z . ,  green fo d d e r  y ie ld  per h i l l ,  

l e a f :  stem r a t io  and Leaf Area Index su ggestin g  the r e l ia b i 

l i t y  o f  these ch a ra cters  during s e le c t io n  programmes fo r  the 

improvement o f  th is  c ro p . Green fo d d e r  y ie ld  per p lo t  recorded 

high p o s it iv e  g en otyp ic  c o r r e la t io n  w ith  t i l l e r  number per 

h i l l ,  green fod d er  y ie ld  per h i l l ,  dry  m atter y ie ld ,  l e a f :  

stem r a t io  and Leaf Area Index.

Path a n a lys is  revea led  th a t green fodder y ie ld  per 

h i l l  had the maximum d ir e c t  c o n tr ib u t io n  f o r  green fod d er  

y ie ld  per p l o t ,  fo llow ed  by l e a f :  stem r a t io  on fre sh  w eight 

b a s is , number o f  t i l l e r s  per h i l l  and p lan t h e ig h t. Leaf Area 

Index ex h ib ite d  negative  d ir e c t  e f f e c t  and p o s it iv e  in d ir e c t  

e f f e c t  through green fod d er  y ie ld  per h i l l  and le a f :  stem 

r a t io  on fr e s h  w eight b a s is  on green fo d d e r  y ie ld  per p lo t .

I t  can be suggested that an id e a l  plant type o f  guinea grass 

f o r  c u lt iv a t io n  under p a r t ia l ly  shaded co n d it io n s  should have 

high Leaf Area Index w ith  more number o f  lea v es  r e s u lt in g  in  

high green fod d er  y ie ld  per h i l l .  Thus green fod d er y ie ld



per h i l l ,  l e a f :  stem r a t io  on fr e s h  w eight b a s is  and Leaf 

Area Index may be considered  in  breeding programmes f o r  deve

lop in g  high fo d d e r  y ie ld in g  guinea grass v a r ie t ie s  su ited  to  

p a r t ia l ly  shaded con d it ion s  o f  cocon u t p la n ta t io n s .


