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INTRODUCTION



INTRODUCTION

Guinea grass (Panicum maximum Jacg.) is a highly
variable perennial bunch grass, native to> Tropical ‘frica.
It is widely grown in many tropical and subtropical areas
as a fodder grass considering its high adaptability, ner-
sistence, productivity and palatability (Bogdan, 1977 and
Javier, 1970). Its highly nutritious green fodder is reli-
shed by all kinds of livestock. It was introduced to India
as early as 1793 but its cultivation started in South India
only during 1870's. Gulnea grass has now become well accli-
matized in this region s> as to become the most popular
fodder grass grown in Kerala. The drought resistance and
hardy nature of this plant have facilitated its cultivation
as a rainfed crop under partial shaded conditions of the

coconut gardens in Kerala,

The performance of tropical pastures under shaded
conditions needs investigation for various reasons, In South
=ast Asia, plantation crops are an important form of land
use. They are normally established at wide spacing and a
complete stand of the plantation is not achieved until after
4-5 years. Considerable interest has been generated in the
use 9f the large inter-tree areas for pasture, in an endeavour
to intensify and diversify agricultural production per unit

land area (Thomas, 1978).



Coconut is an important cash and food crowo. In Kerala,
it is grown in an area of about 7.04 lakh hectares. Mixed
farming programme is very much suited to coconut plantations
which involves the cultivation of fodder crops in the inter
spaces of coconut gardens and can maintain milch animals.
There has been relatively little detailed investigation of the
response in growth of tropical grasses in shaded conditions.
Tropical grasses potentially have a higher zrowth rate than

legumes because d>f their higher rate of photosynthesis (Ludlow

and Wilson, 1970).
Verghese (1976) and Sahasranaman and Pillai (1976)

reported that only 23 per cent of the soil 5n area basis, was
utilised by the coconut roots in a coconut plantation planted
at 7.5 m spacing. Fodder crops are mostly surface feeders
and grass roots traverse extensively in the top soil. During
early stages of growth of the palm and after about 25 years
of age, major portion of the incident solar energy is not
intercepted by coconut leaves. Making use of this uninter-
cepted sunlight, various crops adaptable to such conditions
can be grown in the interspaces of coconut palms., Such cropp-
ing programme enablesto raise the productivity from the land
considerably. This increase in productivity is often more
than proportional to the expenses and consequently the net

return per unit amount of investment is considerably enhanced.



Patil et al. (1979) reported fodder yield of 60 t hél
for grass grown as intercrop in coconut garden. Nair et al.
(1975) reported that Guatemala (Tripsacum laxum), hybrid
napier var. NB-21 and guinea (Panicum maximum) zave 50-60 t ha.
green fodder. Pillai et al, (1980) asserted that grasses
grown under coconut palms as intercrop gave 75 per cent green
fodder over the yield obtained from open fields. The superior
adaptability of guinea grass over other fodder grasses under
coconut garden environment was reported by Reynolds (1378).
But under Kerala conditions, the green fodder yielding ability
of this grass in the partial shade of coconut garden was found
to be not up to the mark especially during summer months.

With considerable interest being shown in the improvement of
this crop for fodder purposes, it would be worthwhile to have
an idea of the component traits influencing the green fodder

yield under partial shade of coconut gardens.

An efficient plant type is a combination 5f the desi~-
rable morphological and physiological traits that influence
the dry matter production. An improvement in yield may,
therefore, be speculated if selection for physiological traits
is also taken into consideration besides the major yield com-
ponents. An assessment of the magnitude of genetic variabi-

lity and inter-relationship among different variables would



be useful for making effective selection for the improvement
of these traits. Although correlation between green f odder
yield and sther plant characteristics i{n guinea grass have
been studied by a few workers, jnformation regarding physio-
logical traits is still rather scanty. The oresent study

was undertaken to ascertain the nature and magnitude »>f inter-
relationship among different morphological and physiological
traits in guinea grass under partial shade in coconut gardens.
The identification of impoartant yield components will help

in the selection of superior guinea grass genotypes for higher

yield and better adaptability.

The major objectives of the study were

1. Evaluation »f the expression of the production potential
of guinea grass clones suited to partially shaded condi-

tions in coconut gardens.

2. Study of genetic variability by estimating the parametlers
1like genotypic coefficient of variation, neritability,

genetic advance and genetic galn.

%, Determination of association of fodder yield with other
yield components and also among the yield components

through correlation study.
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L, Assessment of direct and indirect influence »>f different

component characters on fodder yield using path analysis.
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REVIEW OF LITERATURE

Inmprovement of fodder grasses is a field of investiga-
tion which has not received adequate attention. Recent advan-
cement in biometrics has helped the plant breeder to obtain
a better understanding of the genetics of yield and its com-
ponents in cultivated crops. Fodder yield is a complex
character, the magnitude of expression of which depends on
the influence 2 yield component characters. Begides, fodder
yield and its components are influenced by both heritable and
non-heritable factors. As such, it becomes necessary to
determine the association of the yield components with fodder
yield and also the extent to which the yield and yleld compo-
nents are governed by genetic and environmental factors.
Further, fodder yield is not only affected directly by each
component character but also indirectly by each through other

component characters.

Statistical techniques have been developed and employed
extensively to determine separately the influence of heritable
and non-heritable factors on the variability of characters,
association of component characters with fodder yield and the
direct influence of each character and the indirect influence
of each character through other characters on fodder yield.

The reliability of each of the yield components has to be



further identified with reference t» maximum genetic influence,
least Susceptibility to the environmental influence and maximum
direct effect and indirect effect on the fodder yield. Studies
relating to variability on guinea grass (Panicum naximum Jacq, )
in India is rather meagre. The work so far carried out were
reviewed with particular reference t5 cereal fodders and

grasses.,
2.1. Variability studies

“lant breeding in its true sénse relates to the effi-
cient management and utilization of variability, Zconomic
characters in any crop plant are highly influenced by the
environment. It is thus difficult to conclude whether the
observed variability is heritable or not. Therefore it is
essential to partition the observed variability into heritable
and non-heritable components by means of suitable genetic
parameters. The extent of variability in various fodder Crops
hasS been studied by many workers by estimating the genotypic
coefficient of variation (GCV) and phenotypic coefficient of
variation (~CV),

A comparison of coefficients of phenatypic and geno=-
typic variations in ragi was made by Kempanna and Thirumalachar
it
(1368) and revealed that the tiller number per plant was very

much under the influence of environment, Patnaik (1968) noted



greater phenotypic variation for number of tillers and high

genotypic variation for plant height in finger millet.

Dhagat et al. (1971) obtained genotypic coefficient
»f variation values below 15 per cent for the number 57 pani-
cles in Kodo millet (Paspalum scorbiculatum). Xempanna et al.
(1371) observed genotypic coefficient 5f variation exceeding
30 per cent for number of productive tillers and less than

15 per cent for plant height in fodder ragi.

Shul et al. (1972) reported maximum values of geno-
typic coefficient of variation for fodder yield (14,65 per cent
and tiller number (10.31 per cent) in fodder oats. They also
noted that the genetic variances for plant height, tiller
number and fodder yleld were much lower than the phenotypic
variances indicatingz considerable environmental influence on

the expression of these characters.

Sangha and Singh (1973) in bajra observed that fodder
yield had maximum phenotypic (19.41 per cent) as well as geno-
typic coefficient of variation (18,72 ver cent) and gendtypic
coefficient of variation of less than 15 per cent for the
number of tillers. Patnaik and Jana (17373) reported geno-
typic coefficient of variation of less than 1) per cent for
plant height, number of tillers and number 3f panicles in

fodder ragi. Mshudeswaran and Murugesan {(1373) obtaine”



simitay result for plant height but they found genotypic coeffi-
cient of variation exceeding 30 per cent f£or number of produc-
tive tillers and 15.30 per cent for number of panicles in

fndder ragl itself.

Cill and Randhawa (1975) found genotypic coefficient
of variation exceeding 30 per cent for plant height and between
15,30 per cent for the number of inflorescences in foxtail
millet. The genotypic coefficient of variation for tiller

number was also found to be substantially high.

Yadav and Srivastava (1976) reported higher values of
genotypic coefficient of variation for straw yield/plant,
petween 15630 per cent for number\of panicles and less than
15 per cent for plant height in little millet (Panicum miliare ;.
Rana et al. (1976) observed gendtypic coefficient of variation
of less than 15 per cent for plant height and more than 30 per

cent for green fodder yield in forage sorghum.

Goud and Lekshmi (1977) reported wide range of pheno-
typic variation for most of the yield‘components in finger
miilet. The genetic vafiance among the varieties was very
high for the different yield components. They observed gend-
typic coefficient of variation between 15 to 30 ﬁer cent for
total number of tillers in the same Crobv. Appadurai et al.

(1777) reported genotypic coefficient of variation of less



than 15 per cent, 15-30 per cent and more than 30 per cent
respectively for plant height, number of panicles and numnber
of productive tillers in fadder ragi. Nair and “uptsa (1277
in fodder oats observed zendtypic chefficient oF variation
exceeding 30 per cent for plant height and tiller number,
while Tyagi et al. (1977) reported genotypic coefficient of
variation of less than 15 per cent for plant height and 15=370
per cent for number of tillers, leaf: stem ratios, dry matter

yield and green fodder yield in fodder sats.

Twenty five oredominantly asexual and three highly
sexual populations of Panicum maximum were studied for varia-
bility in total tiller number and plant height by Usberti and
Jain (1978). Population means and coefficients of variation
for these characters showed significant diversity among popu-
lations. Quesenberry et al. (1978) found significant varia-
bility for plant height in rhodes grass. Mishra et al. (1378)
reported genotypic coefficient of variation of less than 15
per cent for plant height and number of effective tillers in
fodder ragi. Similar result for plant heizht was reported
by Sethi and Singh (1978) in barley but they sbtained geno-
typic coefficient of variation between 15 to 37 per cent for
the number of tillers and green fodder yield in fodder ragi.
Manoharan {(1978) observed genotypic coefficient of variation

exceeding 37 per cent for the number of tillers in proso.nillet.



agalodia et al. (1979) found genotyplc crefficient of
variation of less than 15 per cent for plant height and 15 t>
33 per cent for total number of tillers in fodder raci.
Subramaniam (1979) noted high genotypic variance for olant
)

height in little millet (Panicum miliare/. The maximum geno-

typic coefficient of variation (24.63 per cent) w-s obtained
for panicle number fallowed by tiller number (22.33 per cent .
The phenotypic coefficient of variation was maximum (25.31 oper

cent) for panicle number.

Tyagi et al. (1980) reported maximum amount of genetic
variability for green fodder yield (14.,71) in pearl millet.
Dhanakodi (1980) recorded largest phenotypic variance for
plant height in ragi. He also noted that fodder vield exhi-
bited maximum genotypic variance.ﬂwiowest phenotypic as well
as genotypic variances were noticed in leaf: stem ratio. The
nighest phenotypic coefficient of variation (.59 per cent)
was observed for plant height. Fodder yield, leaf: stem ratio
and tiller number recorded phenotypic coefficient of varia-
tions of 36.03 per cent, 21.24 per cent and 13,53 per cent
respectively. modder yield registered the highest gzenotypic
coefficient of variation (30.43 per cent). The corresponding
values for plant neight, leaf: stem rati> and tiller number
were 22,15 per cent, 16.56 per cent and 14,06 per cent res-

pectively.
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Arazujo et al, (1983) observed significant differences

for annual dry matter yield and plant heizht amnsng €7 acce-

ssions of tall fescue (Festuca arundinacea). 3reenivasan
(1983) reported considerable variability both at phenatypic
and genotypic levels for green fodder yield, Jdry fodder yield
and Leaf Area Index in guinea grass. Variability analysis
also revealed that leaf: stem ratios and green fodder yield
are the characters least affected by the environment and
genetic factors play a greater role in determining the expre-
ssion of these traits. But in the case of number of tillers,
the =avironmental factors have a greater role in its expre-
ssion., The maximum genotypic coefficient of variation was
observed for dry weight (74.58 per cent). The genotypic
coefficient of variation for green fodder yield was 71.27 per
cent, Leaf area Index 63.61 per cent,plant height 31,93 per
cent, leaf: stem ratio 27.75 per cent and number of tillers
21.83 per cent. The highest phenotypic coefficient of varia-
tion was observed for dry weight (78.28 per cent). The pheno-
typic coefficient of variation for other characters were,
green fodder yield (72.15 per cent),Leaf Area Index (64.93
per cent), plant height (34.13 per cent), number of tillers
(30.43 per cent) and leaf: stem ratio (27.79 per cent).

Arturi et a2l. (1933) found high variability for leaf

and tiller characters related to forage yield in 120 entries



of Bromus catharticus. Xunjir and Patil (1986) sbserved

higher genotypic and phenotypic variability for tiller number

in pearl millet.
2.2. Heritability and genetic advance

The extent to which the variability of a quantitative
character is transferable to the progeny is referred to as
heritability for that particular character. Lush {(1940) has
defined heritability both in broad and narrow senses., ‘ccord-
ing to him, heritability in the broad sense implies the pere
centage of total genotypic variance over phendtypnic variance.
In the narrow sense, heritability is the ratio of additive
genetic variance to total variance and i* takes intc aceount
only averase effects of genes transmitted from parents to
offspring, The high value of heritability for guantitative
characters enables the plant breeder to base his selection
programme on the phenotypic value of a specific character
for its further improvement. Heritability estimates along
with genetic gain are usually more helpful than heritability

alone in predicting the resultant effect from selecting the

best genotypes.

Patnaik (1968) found high heritability value for plant
height (63.4 per cent) and low value for number of tillers

(15 per cent) in finger millet. Xempanna and Thirumzlachar



(1968) reported heritability value of 32.28 per cent for number
of tillers per plant in ragi. Mal et al. (1979) observed
moderate to high genetic gain in respect of tiller number and

fodder yield in oats.

Dhagat et al. (1971) found low heritability value for
the number of productive tillers (25.92 per cent) in Kodo
millet. The genetic advance as percentage °f mean was 10.5
in this crop. Gupta and Nanda (1971) reported heritability
value of 29.96 per cent for yield, 43.28 per cent for plant
height and 28,73 per cent for tiller number in bajra. Gupta
and Gupta (1971) found high heritability values for green
fadder yield (61.1 per cent) and plant height (62,78 per cent)

in pearl millet.

Phul et al. (1972) evaluated the genetic stocks of

fodder oats for six characters, viz., plant height, number

of leaves, length and breadth of leaf, tiller number and
fodder yield. Plant height exhibited maximum heritability
(45,51 per cent). The heritability estimate for fodder yield
was 31.69 per cent whereas the value for tiller number is low
(18.37 per cent). The maximum gain in selection expressed as
genetic advance as per cent of mean could be expected for

fodder yield (16.99) and tiller number (9.15).

Sangha and Singh (1973) based on the information from



six bajra varieties revealed that fodder yield had maximum
heritability (93 per cent) and genetic gain (37.18 per cent).
Patnaik and Jana (1973) studied genetic and environmental
variability in 18 ragi varieties and found the heritability
values for plant height as 37.69 per cent and for number of
tillers 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 heritability
values for plant height (30.3 per cent) and number of produc~
tive tillers (78.1 per cent) in ragi. The corresponding

values for genetic advance were 13,5 and 2.3.

Prakash et al. (1974) in pearl millet found low narrow
sense heritability estimate for chlorophyll content (7.04 per
cent). Singh and Prasad (1974/75) found high estimates of
heritability and genetic gain for tiller 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 cen%/respectively)

in Pennisetum pedicellatum,

Ci1l and Randhawa (1975) reported high heritability
estimates for plant height (78.21 per cent) and tiller number
(72.67 per cent) in fox-tail millet (Setaria italica). The
highest genetic advance was recorded for tiller number (39.05).
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Yadav et al. (1376) studied neritability and expected genetic
advance among six characters in a pasture grass, Dichanthium
annulatum and found that tiller number (65.67 per cent) and
fodder yield (53.1 per cent) had comparatively high herita-

bilities and genetic gain.

Yadav and Srivastava (1976) estimated high heritabili-
ties f£or plant height (92.49 per cent) and number o>f tillers
(80.18 per cent) in Panicum miliare. Jhorar and Paroda (1376)
noticed high heritability estimates for plant height (87.93
per cent), number of tillers per plant (88.63 per cent), leaf
area (3%.32 per cent), 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 pér cent). Rana et al. (1976) sbtained high
heritability estimates for green fodder yleld (64.5 per cent)

and plant height (62.7 per cent) in forage sorghum.

Goud and Lakshmi {1977) observed high heritability
values for plant height (75.97 per cent) and moderate heri-
tability (52.95 per cent) for tiller number which was asso-
ciated with high genetic gain (42.88 per cent) in ragi.
Singhania et al. (1977) found that the dry matter content
was highly heritable in sorghum but leaf: stem ratio, leaf

area and green fodder yield per plant were less h=ritable.
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Appadural et al. (1977) observed moderate heritability

{37.2 per cent) and low genetic gain (12.4 per cent) for plant
height in ragi. Tyagi et al. (1977) reported hizh heritabi-
1ity for leaf: stem ratio (39.78 per cent) in fodder oats.
Reasonably high neritability accompanied by high genetic gain
was observed for green fodder yleld, dry matter yield and

leaf: stem ratio indicating that these traits are predominantly
governed by additive gene effects and selection would be most

effective for genetic improvement of these traits in oats.

Quesenberry et al. (1978) noticed sufficiently high
neritability for plant height in rhodes grass and suggested
that relatively rapid initial progress could be made in select-
ing for this trait. According to Sethi and Singh (1978);
green as well as dry matter production, leaf area and plant
height exhibited high heritabilities and genetic advance in

barley.

3alak-Warzecha and Goral (1979) estimated high heri-
tability values for plant height (75.5 per cent) and number
of vegetative tillers (61.85 per cent) in timothy (Phleun
pratense). Tyagl et al. (1980) in pearl millet reported high
neritability for green fodder yield (66.43 per cent) and olant
height (65.05 per cent) and low heritability for number of
tillers (37.27 per cent) and dry matter yield (22.01 per cent).



In the same study high genetic gain was recorded for green
fodder yield (24.64 per cent). This suggests the evolution
of high fodder vielding genotypes through mass selection.
Vogel et al, (1981) found narrow sense heritability value

of 75 per cent for plant height in Indian grass.

Talbert et al. (1983) in switchgrass noticed that
dry weight was less heritable with an individual narrow sense
heritability of only 25 per cent, Arturi et al. (1383)
reported relatively high heritability for leaf width in
Brogus catharticus. Riley and Vogel (1983) eatimated herita-
bility values of 28 per cent and 33 per cent respectively
for yield and dry matter content in sand blue stem. Hussey
(1983) evaluated 18 half-sib families of Panicum ¢caoloratum
£or tiller height and yield per tiller and found that the

heritability estimates were greatly affected by season,

Bugge (1984) estimated heritability value of 48 per cent
£or dry metter yield per plant in Loliup multifiorum.
Shankar (1986) in finger millet reported high heritability
for plant height and number of spikes. Kunjir and Patil
(1986) observed high heritability estimates for tiller number
(64.8 per cent) and plant height (56.09 per cent) in pearl
millet. 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
agsociation of a character with its components and also among
the components, Yield is a complex character, since it is the
expression of the sum total effects of all other associated
characters. Therefore, it is necessary to have a knowledge
about the relationship existing between yield and its compo-~
nents and their magnitude, before initiating a crov improve-

ment programme,

2.%3.1. Green fodder yield and its association with component
characters

Wakankar et al. (1370) reported positive association
of plant height and leaf area with fodder yield in sorghum.
Gupta and Nanda (1971) evaluated 176 lines of bajra germ-
plasm and observed positive association of plant heirsht and
tiller number with green fodder yield. In an experiment with
11 cultivars of guinea grass by Sotomayor Rios et al. (1971),
it was found that annual yields of fresh herbage was positi-
vely correlated with tillering ability. Sotomayor Rios et al.
(1971) in Digitaria selections observed that plant vigour
and dry matter ylield were positively correlated with green
forage yield. Mehra et al. {(1971) observed significant posi-
tive correlation of fodder yield with leaf area in oats.
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Naphade (1972) studied the yield of fodder and Other
yield contributing characters in 20 sorghum varietiecs and
found that fodder yield was positively and significantly
correlated with leaf number and plant height at one per cent
but leaf area and yield were not significantly correlated.
Rhodes (1972) measured yield, critical Leaf Area Index and
apparent photosynthetic rate per unit leaf area in four F4=
generation selectioms of perennial ryegrass cv.3321. Diffe=-
rences in yield were attributable to variations in canopy
structure producing different critical Leaf Area Index., The
most productive selections had the largest criticsal Leaf Area

Index but the lowest photosynthetic rate.

pokle et al. (1973) reported positive assoclation of
olamt height and fodder yield in jowar. patel et al. (1973)
computed genotypic correlations among various cnaracters in
18 varieties of sorghum and observed that foadder yield was
positively correlated with plant height and tatal leaf area.
Hussain and Khan (1373) reported highly significant and posi-
tive correlation of fodder yield with tiller number, slant
height and leaf number in sorghum sudanirass hybria forage.
An analysis of natural and induced variation in respect of
attributes related to fodder production in blue panic grass
(Panicum gntidotale) was made by Vaidyanathan (13575, 1In all
the eight clones studied, yield is significantly correlated

with the number of tillers and height of the plant.
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In studies involving 28 varieties of Cenchrus ciliaris
conducted by Yadav et al. (1974), it was observed that plant
height, leaf breadth and fodder yield were positively and
significantly correlated with each other both genotypically
and phenotypically. Tiller number was positively correlated
with yield. Pillai et al, (1974) reported that there is no
correlation between yield and leaf: stem rati> in Guinea grass.
In the zenus Cenchrus, Ramaswamy (1974) observed that number
of tillers, length and breadth of leaves and heizht of the

clones were positively correlated with green fodder yleld.

Correlation analysis both at the genotypic and pheno-
typic levels made by Paroda et al. (1975) in forage sorghum
revealed that plant height, leaf length and leaf breadth were
positively correlated with green fodder yield, Yhe positive
agsociation of plant height and leaf number with fodder yield
was reported by Chauhan and 3ingh (1975) in sorghum. So0d
(1975) noticed a negative correlation between plant height

and fodder yield in forage sorghum.

Yadav et al. {1976) reported positive and significant
association of tiller number with fodder yield at the pheno-
typic level in a pasture grass, Dichanthium annulatum. Jhorar
and Paroda (1976) studied genotypic and phenotypic correla-

tions in ten selected hybrids of sorghum and reported positive



association of plant height and number of tillers with green
fodder yield. Dry matter showed significant positive asso-

ciation with green fodder yield.

Singh and Prasad (1976) reported positive correlation
of plant height and tiller number with green fodder yield at
the genotypic level in Pennisetum pedicellatum. Rana et al.
(1976) noticed positive assoclation of plant height and leaf
width with fodder yield in forage sorghum. Fujimoth and
Susuki (1976) observed high genotypic correlation of dry matter
yield, plant height and number of tillers with green fodder

yield in Italian rye grass (Lolium multiflorum).

Pasitive association was obtained for plant height
and fifth leaf area with forage yield in sorghum by Singhania
et al. (1977). Vasudeva Rao and Ahluwalia (1377) observed
that green fodder yield was positively associated with plant
height and leaf: stem ratio in sorghum. In fodder oats, Nair
and Gupta (1977) reported that leaf area and number of tillers

were positively correlated with fodder yield.

Correlation studies between yield and yield components
were conducted in 23 lines of fodder sorghum by Gopalan and
Balasubramanian (1378). Among the characters studied, number
of leaves, length and breadth of leaf and thickness of stem
were positively correlated with green fodder yield. Titov
et al. (1978) studied the correlations between 20 pairs of
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characters in Festuca pratensisg 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 leaf blade and yield.

Sethi and Singh (1978) made correlation studies for
geven characters in barley and found that green fodder yield
was highly correlated with tillers per plant and plant height.
Saxena et al. (1978) observed that high tillering and seedling
vigour were positively assoclated with fodder yield in bajra.
Rao et al. (1978) observed positive association between plant
neight and fodder yield in oats. Dhumale and Mishra (1978)
reported positive agsociation of the characters plant height,
leaf width and tiller number with fodder yield in oats.

Tan et al. (1979) studied the morphological characters
and their association with forage yield 1in smooth brome grass
and found that both tiller density and height were signifi-
cantly correlated with yield. Salak-Warzecha and Goral (1373)
reported stronger positive correlation between green fodder
yield with the number of fertile tillers in timothy (FPhleum
gratenge). Murtaza et al. (1979) studied the components of
fodder yield in oats and observed that the number of tillers

per plant had positive and significant association with green

fodder yield both at the genotypic and phenotypic levels.
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Positive and significant correlation was also sbserved between
green fodder and dry matter yield. This indicated that these

characters are mutually associated to each other.

In tall fescue, Jones et al. (1979) reported that 1low
rate of tiller production was associated with forage yield.
In forage sorghum,a positive correlation between fodder yield
and plant height was observed by Ross et al. (1973).
Vaithialingam (1979) reported that plant height, fourth leaf
area and dry fodder yield were positively associated with

green fodder yield in sorghum.

Dhanakodi (1980) reported higher values for genotypic
correlation coefficients than phenotypic correlation coeffi-
cients for all character pair except for the combination leaf
length and leaf: stem ratio in ragi. Leaf: stem ratio did not

show any significant relation with faodder yield.

Component analysis for green fodder yield in pearl
nillet was made by Tyagi et al. (1980) and observed that the
dry matter had a positive and significant association with
green fodder yield both at the genotypic and phenotypic levels.
This suggested true genetic relationship between these traits.
Leaf area and number of tillers also showed positive correla~-
tion with green fodder yield. 1In fodder oats, 3ingh et al.
(1980) have reported that plant height at flowering and tiller
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number per plant are positively correlated with zreen forase

vield, both per day and per hectare basis.

Vogel et al, (1981) reported significant correlation
of plant height, leafiness and vigour with forage yield in
Indian grass. Vaidyanathan (1982) obtained positive corre-
lation between height and green fodder yield and negative
correlation between leaf: stem ratio and fodder yield in
sorghum. Sreenivasan (1983) observed that dry weight, Leaf
Area Index and plant heizht had high positive association
with green fodder yield in guinea grass. Berg and Hill (1983)
conducted correlation studies in timothy and reported signi-
ficant and positive genotypic correlation between forage
yield and percentage dry matter., Bainiwal et al. {1983)
investigated the association pattern between forage attri-
butes in 50 diverse genotypes of barley under spaced planting
and drilled conditions for two years. The studies indicated
a8 close association between green fodder and dry matter yield,
plant height showed positive association with green fodder
yield,

Paramathma and Balasubramanian (1986) computed corre-
lation coefficients for yield components in parents and
hybrids of forage maize. The results indicated that plant
height, stem girth, leaf length, leaf breadth and leaf number
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were highly associated with fodder yield, both in narents
and hybrids., Jatasra and Thakral {1986) observed that in
Cenchrus ciliarls plant height and number of tillers per plant
were positively correlated and leaf: stem ratio was negatively

correlated with green fodder yield.
2.,%3.2. ~ssociation among the yield components

Patnaik (1968) reported negative correlation of plant
height and number of tillers in finger millet. Narasimha Rad
and Pardhasaradhi (1968) noted positive correlation of plant
heizht and tiller pumber in the same Crop. Ostgard (1271)
sbserved in Phleum pratense, Festuca atense, Jactylis
glogerata and Poa oratensis that chlorophvll content per unit
leaf area was least in varieties with the highest growth rate.
There was a significant positive correlation between chloro-
shyll content per unit leaf area and specific leaf weight in
all the materials except for the northern “hleum variety
Ensnoo Mehra et al, (1971) observed positive correlation

between tillers per plant with leaf area in oats.

Naphade (1972) in sorghum found positive and non-
significant agsoclation of plant height and leaf area.
Yoshida (1972) suzgested that greater dry matter production
could be expected in erect genotypes provided Leaf Area Index
is large. Mahudeswaran and Murugesan (1973) studied correla-~

tions in 20 varieties of ragil and found negative association



between plant height and number °f productive tillers.

Phul et al. (1974) noticed positive and gignificant assocla-
+ion between plant height and tiller number 1in pearl millet.
He also found a highly significant correlation between chloro=-
phyll ‘'a' and 'p', Ramaswamy (1974) reported that there was
no assoclation between plant height and number of tillers in

the genus Cenchrus.

S

Cill and Randhawa (1975) in fox-tail millet reported
significant negative asgacliation of tiller number and plant
neight. Correlation analysis conducted both at the genotypic
and phenotypic 1evels by Paroda et al. (1975) in forage sorghua
revealed significant positive correlation of dry matter yield
with plant neight, leaf length and leaf breadth. Jnorar and
paroda (1976) in forage sorghum reported negative correlation

of plant height with tiller number.

Genetic analysis of forage yield and quality in sorghun
conducted by Singhania et al. (1977) indicated that plant
height and f£ifth leaf area were positively correlated between
each other. In ragi, Appadurai et al. (1977) reported posli=
tive correlation petween plant height and number of produc-
tive tillers. Goud and Lakshmi (1977) observed negative
correlation petween plant heigzht and tiller nuaber in finger

millet.
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Aase (1078) reported close correlation betwesn leaf
area and plant dry matter in winter wheat. Yusutani and
Gotoh {1378) conducted studies on 12 cocksfoot cultivars and
reported that plant dry weight was significantly correlated
with tiller dry weight, but not with number of tillers per
plant. Tiller dry weight was negatively correlated with
number of tillers per plant. Nelson and Sleeper (1378) found
an inverse correlation between yield per tiller and tiller
number in Festuca arundinacea. Sethi and Singh (1978) noticed
that dry matter yield was highly correlated with tillers per
plant and plant height in barley, According to Rao et al.
(1978) dry matter accumulation from tillering to flowering
showed significant positive correlation with mean ez2f Area
Index and net assimilation rate in erect and soreading types

of oats.

Salak-Warzecha and Goral (1979) reported stronger posi-
tive correlation between dry matter yield and number of fer-
tile tillers and negative correlation between plant height
and number of vegetative tillers in timothy. Investigations
conducted by Murtaza et al. (1972) in oats revealed nositive
and significant association between number of tillers »er plant
and drv matter yield both at the genotypic and oheznotypic
levels, Negative and significant relationship was recorded

between the number of tillers per plant and plant heigzht.
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Nerastive non-sionificant associatisn between »lant height and
tiller number both at the genotypic and phenstyosic levels was
observed by Subramaniam (1979) in little millet. Panicle
number and straw yield showed negative correlation with plant
height at genotypic, phenotypic and environmental levels.
Tiller number recorded positive and significant zenotypic and

phenotypic correlation with panicle number and straw yield,

Dhanakodi (1980) showed negative correlatisn between
leaf: stem ratio and plant height and positive correlation
between tiller number and leaf: stem ratio in ragi. Tyagi et al,
(1987) in pearl millet observed that leaf breadth had a posi~
tive and significant association with the number 5f tillers.
Vaidyanathan (1982} reported negative correlation between
leaf: stem ratio and plant height in sorghum. 323d and Singh
(1982) computed correlation coefficients in 30 napier-bajra
hybrids and found that dry matter yield per plant had a strong

and positive genotypic association with leaf: stem ratio.

Bainiwal et al. (1983) observed positive association
between plant height and dry matter yield and negative asso-
ciation between tiller number and height in barley. Araujo
et al, {1983) studied 67 accessions of tall fescue for pheno-
typic and genotypic correlations among eight traits, Jut of
56 possible combinations, 26 were > 1 or < =1¢ these results

appear when either the genostypic or phenotypic accession



covariances are much larger than either genotyaic or pheno-
typic accession variances leading to a small dens>ainator in
the calculation of the correlation coefficient. He obtained
positive correlation between annual dry matter yield and nlant
height. Correlation analysis among yield components in
guinea grass by Sreenivasan (1983) showed that olant height,
dry weight, Leaf firea Index and leaf: stem ratio had signifi-

cant positive association among themselves.

3aborcik (1986) reported non-significant carrelation
between leaf chlorophyll content and relative growth rate in
tall fescue. Jen and Hamid (1986) in proso millet reported
that straw welght was positively correlated with plant height
and negatively correlated with tillers per nlant. Investiga-
tions conducted by Jatasra and Thakral (1386) in Cenchrus
ciliaris on the inter relationship between yield and other
agronomic characters sbserved that plant helght was positively
correlated with dry matter yield. The number »f tillers per
olant 2ls> had highly significant and positive correlation
with dry matter yield. However, plant height, tiller number
and dry matter yield showed negative assdciation ~ith leaf:

stem ratis. Plant height and number of tillers wers p2Si-

tively associated to each other.
2.4, Patnh analysis

The study of association of component characters with



fodder yield has jmmense value in selecting guitable plant
types. Wnen more number »f characters are included in the
correlation study, the direct association becomes more com-
plex. 1In such a situation the path analysis devised by
wright (1321} provides an effective measure t2 find out the
direct and indirect etfects permitting a critical examination

»f the specific factors that praoduce a given correlation.

Naphade (1972) atudied fodder yield and other yield
contributing characters in 20 sorghum varieties. 1In path
analysis, the number of leaves per plant was the most impor-
tant component of fodder yield followed by plant heizht and
Jeaf area. Path analysis studies by Patel et al. {1973) in
sorghum revealed that plant height had a positive direct
jnfluence OSn fadder yield. leaf area jnfluenced the fodder
yield largely jndirectly through plant height and stalk dia-
meter. According to Pokle et al. (1973), vlant neight had a

nigh direct effect on the fodder yield in sorghuie.

Investigations conducted by Ramaswamy (1274} on
Cenchrus ciliaris and Cenchrus setegerus revealed that the
number of tillers exerted the maximun direct effect On yield
followed by length of leaf, thickness of interndde, length
»f internode and height of the clone. Path coefficient

analysis by Paroda et al. (1975) in forage sorghua revealed
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that leaf breadth had high positive effact on Hoth jreen an?
dry matter yield and thus app:zared to be g mdre ~liable ¢on-
aonent character. Direct effect of leaf lens:n vis &aiss high

>n dry matter yield. 2lant height showed negative direct

§

efi{ect on both yield characters,

Path analysis in Pennigetum pedicellatua ¥ “inzh end

Pragsad (1976) showed a direct effect of leaf len~th and plant
height >n yield but tiller number and stem girth nave only
indirect effect, WNair and Gupta (1976) in their studies o
fodder oats observed that the various secoind »rizr~ comdonents
like nuamber of tillers, leaf area and nuaber > l:aves had a
major role in the accumulation of dry maite- through

the first order components namely green weight »f stem and

green weight of leaves,

Jenetic studies on oats by Solanki (1377) revealed that
vlant heisht, number of tillers per plant, number of leav:s
per plant and leaf breadth are important comgonent characters

for green as well as dry fodder yield.

Path coefficient analysis in fodder sarzi:aa by “opalan
an Balasubramanian {1773) revealed tha:t leal lanith and
brzadth showed hisgh positive direct effect on sreen fodder
vield., [Thumale and Mishra (1978) observed in Torie 0ais

that the plant heizht had a high positive direct «ffect while
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all the other characters studied except number of tillers per

plant had indirect effect thriuzh plant height.

Path coefficient analysis in smosth brome grass by
Tan et al., {1979) showed that tiller density fsllowsd by leaf
area and tiller dry weight exerted the greatest Jdirect influence
on yield. 3election for large leaf and more and hesvier
tillers per unit area would increase productivity. UMurtaza
et al. (1973%) in fodder oats reported positive and signifi-
cant association between green fodder yield and the number of
tillers due to high positive direct effect of number of tillers
on green fodder yield. This indicated that number of tillers
is an important component character in fodder oats. .lant
height showed significant negative association with green
fodder yield due to high negative indirect effect through
number of tillers, leaf length and leaf breadth though the

direct effect of plant height was positive.

3ingh and Prasad (1980) from path coefficient and
factor analysis of data in Pennjisetum pedicellatum concluded
that selection for stem girth, leaf number, leaf length and
tiller number should result in high fodder yield. 0Thanakodi
(1330) reported the positive direct effects of days to flower-
ing, number of tillers and leaf number; and the high and
positive indirect effects of plant height, leaf breadth and
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length of internode through days to flowering in the fodder

yield of ragi (£leusine goracaga).

Tyagi et al. (1980) conducted component analysis for
green fodder yield in pearl millet and indicated that dry
matter yield had the highest positlive direct effect on green
f£odder yleld. The positive and significant assaociation bet-
ween green fodder and dry matter yield was due to2 a2 high posi-
tive direct effect of dry matter yield on green fodder yield.
The direct effects of leaf length and jeaf breadth were also
positive gowards green fodder yield, but their association
with green fodder yield were negative. The negative indirect
effects through plant height, days t2 flowering, number of
leaves per plant and dry matter yield nullified the positive
direct effects »f these traits on green fodder yield and
changed the relationship into negative. The number of tillers
had a positive direct effect on green fodder yield. Plant
height had a negative direct effect on green fodder yield

and a positive direct effect on dry matter yield.

Path analysis in guinea grass by Sreenivasan (1983)
revealed that the maximum contribution to green foddér yield
was through plant height, since it recorded maximum positive
direct effect on yield. This was followed by girth of inter-

node and number aof tillers.



Paramathma and Balasubramanian (1986) computed path
coefficlents for yield components in parents and hybrids of
forage maize and indicated that stem girth f£ollowed by plant
height had direct effects in parents, while leaf breadth
followed by stem zirth hadjﬁighest direct effect in hybrids

sn fodder yleld.
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MATERIALS AND METHODS

The present research programme was carried out at the
Department of Plant Breeding, College of Agriculture, Vellayani

from June to December 1987,

3.1. Materials

mov phologically
Fifteen%diverse types of guineagrass (Panicum maximum

Jacq.) obtained from the germplasm collection maintained under
the All India Co-ordinated Project for Research on Forage
Crops at the College of Agriculture, Vellayani were used for

the study.

3.2. Methods

The 15 selected types were raised under partial shade
in coconut gardens at the College of Agriculture, Vellayani,
from June to December 1987, in a randomised block design
replicated thrice. In each plot of 3 x 2 m size, 80 plants
were grown at 40 x 20 cm spacing. Vigorous and healthy slips
were planted during the third week of June, 1987, The mana-
gement practices were given according to Package of Practices
Recommendations of Kerala Agricultural University (1986).

The first harvesting was done 75 days after planting and the

subsequent two harvests at 45 days interval.

Five hills were selected at random for each type in
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each replication and observations recorded for the following
characters.
1. Plant height

Measured in centimetre from the ground level to the
tip of the tallest leaf/primary panicle at the time of harvest.
2. Tiller number

Total number of tillers were counted per hill at the
time of harvest.
3, Panicle number

Total number of panicles per plot were counted at the
time of harvest.
4, Leaf:stem ratio

Five plants were selected at random from each of the
15 types in three replications and the weight of the stem and
leaf were recorded and the leaf : stem ratios on fresh weight
basis were computed. The leaf : stem ratios on dry weight
basis were computed by recording the weight after drying the
leaf and stem portions separately.

5. Green fodder yield per hill and per plot

The weizht of green matter per hill was recorded in

gram by cutting the hill at 10-15 cm above ground level and



the weight of green fodder yield per plot was recorded in

kilogram from the net plot area immediately after harvest.

6. Dry matter yield and photosynthetic efficiency

The samples from each hill were first sundried and
then oven dried to a constant weight at 80°C and the weight
recorded in gram. The per plot yleld of dry matter corres-
ponding to the green fodder yield was estimated from the
weight of this oven dried material, corresponding to its

fresh weight.

7. Leaf Area Index

Leaf area was calculated in square centimetre by plott-
ing the area 9f all the leaves in the graph paper. The Leaf
Area Index (LAI) was computed following the formula suggested
by William (1946).

LAT = 22tal leaf area of the glant
‘ Ground area occuple

8. Shade intensity

Shade intensity was measured by using a Luxmeter
(Pnotomet 300 x Remco India). The intensity of lizht in the
open condition was first recorded and then the light intensity
in each plot was measured from two random spots at different

temporal phases of the day and the average was worked out.
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Shade intensity = 100

where L1 = Light intensity in open condition
L2 = Light intensity in shade

9. Chlorophyll content of leaves

Chlorophyll ‘at, Chlorophyll 'b' and total pigments
were estimated from mature leaves at each harvest by utilising
Spectro-photometric method. The contents of chlorophyll ‘a‘,
chlorophyll 'b' and total pigments (mg/litre) were then esti-
mated using the following relationships (Arnon, 1949).

, . V
Chlorophyll 'a' = [12.7 (OD at 663) ~ 2.63 (0D at 6453_] 1555
mg/litre.
_ Vv
Chlorophyll 'b!' = [?2.9 (OD at 645) - 4,68 (0D at 6633 X 1555
mg/litre,

Total pigments = (2D at 652) x1¥~mg/litre.

where
V = Volume made up
# = Weight of the plant sample taken
OD = Optical density

3.2.1, Statistical analysis

The data collected were subjected to the following

statistical analyses.
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3,2.1.1. Analysis of variance and covariance

The observations recorded with respect to each character
were subjected to analysis of variance and covariance as given

in Table 1 (Panse and Sukhatme, 1957).

Table 1. Analysis of variance/covariance

. Degrees of Mean sum Mean sum of
Source freedon of squares products
Block [r=1) MSp MSPg
Treatment (v=1) MSy MSPy
Error (v-1) (r-1) MS. MSP,

where r = Number of replications

v = Number of treatments

3,2.1.2. Variance

Components of variance for each character was worked

out following the procedure of Johnson et al. (1955).

Genotypic variance (Vg)

_— MSV - MSE
g r
where MSV = Mean square for treatment
MSE = Mean square for error

r = Number of replications



Error (Environmental) variance {(Ve)

Ve aMSE
where MSE = Mean sqQuare for error
Phenotypic variance (Vp)
Vp = Vg + Ve
where

Vg = Genotypic variance

Ve = Error (environmental) variance

3.2.1.3. Coefficient of variation

Both phenotypic and genotypic coefficients of varia-
tion were calculated as suggested by Burton (1952),

Phenotypic coefficient of variation (°CV)

VVp x 100
POV - ¥ IBX S0

where Vp = Phenotypic variance

Genotypic coefficient of variation (GCV)

J—

o vVg x 100

Mean

where Vg = Jenotyplc variance
3.2.1.4. Heritability and Genetic advance

Heritability in broad-sense (Hanson et al., 1956)



where h2

Vg

Vp

L]

)
[ ™

Vg x 100
Vp

Heritability coefficient
senotypic variance

Phenotypic variance

bxpected Genetic Advance (GA) under selection

(Lush, 1940 and Johnson et al., 1955),

Genetic Advance (GA) = K.h [Vp

where

Heritability in the broad-sense
Phenotypic variance

Selection differential which is 2,06 in the case
of 5% selection in large samples (Miller et al.,

1958 and Allard, 1960).

Expected Genetic Jain {GG) under selection (Johnson =t al,,

19355)
Genetic gain (GG) =a géﬁ§;%gg
where

GA

==

Genetic Advance

3.2.1.5. Covariance

Genotyple -svariance (Covg)
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Covg MSF’V ; MSPE
where
MSP, = Mean sum of products for treatment
MSPE = Mean sum of products for error
r = No, of replications

Error (Environmental) covariance (CoVe)

CoVe = MSE’E

MSPE = Mean sum of products for error
Phenotypic covariance (CoVp)

CoVp = CoVg + CoVe

where

CoVg = Genotypic covariance

CoVe = Error (Environmental) covariance

3.2.1.,6. Correlation coefficients

Genotypic correlation coefficient (Al-3ibouri et al,,
1958)

CoVg (xi xﬂ)
Genotypic correlation coefficient (rg) = e —— —
(Ve (xi) x Vg (xj)

where
CoVg (Xi, xj) = Genotyplc covariance of traits
Xy & xj
Vg (xi) = Jenotypic variance of trait X,

Vg (Xj) = Genotypic variance of trait Xy



“henotypic correlation coefficient (rD)

CoVp (xi xj)

Ver (xi) x Vp (xj)

r =

where

CoVp (xi xj) = Phenotypic covariance of traits
s

x1 & x:J
Vp (xi) = Phenotypic variance of trait Xy
Vp (xj) = Phenotypic variance of trait xj

3.2.1.7. Path coefficient analysis

The path coefficients were worked out by the method
suggested by Dewey and Lu (1959). The simultaneous equations

which express the base relationship between correlatisn and

path coefficient were given below,

r1y 1 I‘12 P13 LI YA r1k p1y

P23 ® S se0ece rzk p2y

*

. [ ] - L]

1

o

ky pky

where r1y to rky denote the genotypic correlation coefficients

between causal factors 1 to k and dependent variable (y); ry,

to Ty _q K denote the correlation coefficients among all posgi-
’

ble combinations of causal factors and p1y to pky denote the



direct effects of characters 1 to k on yield (y).

The solution of these equations give the values of the path

coefficients (pk)

The residual factor (R) which measures the contribution sf
the traits not included in the causal scheme and sampling

error was estimated as

P = J1-r2

Xy

2
Wher‘e R = \/1 - (p.]yl".]y + pzyrzy * eecosn pkyl‘ky

Indirect effects of different characters on yield were obtained

as follows.

th

Indirect effect of the 1~ character on yield through jth

character = piyrij
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RESULTS

The data recorded on the various m>rph>logical,
physiological and chemical attributes were statistically

analysed and the results are presented.

4,17, Mean performance of individual traits

The mean performance of each of the fifteen genotypes
for the thirteen characters studied and the gener=1 mean and
range are presented in Tables 2 and 3,respectively. The
analysis of variance for the thirteen characters are presented

in Table &4,

The fifteen varieties of guinea grass selected for the
investigation exhibited significant differences for all the
characters studied except dry matter yield per plot, the con-
tent of chlorophyll 'a' and chlorophyll 'b' and total pig-
ments. The periodical light intensity measured in each slot
at five different temporal phases of the day did not show
significant difference in magnitude {(Tables 5 and €)., This
;ndicated the prevalence of uniform shade conditions in all
the experimental plots. The mean values 2° shade intensity

measured in each plot are presented in Tables 7 and 8.

The mean plant height of the varieties varied from
154 em in TNGG=-2 to 196.05 cm in PGG=9, The varieties °G3-6,
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Table 3., General mean and range for thirteen characters
studied in guinea grass
gg: Characters ggggral Range

1. Plant height (cm) 179.480 154,000 - 196,050

2. Number of tillers/ 9.460 6.290 - 12.950

hill

3. Number of panicles/ 252,230 99.440 - 441,670

plot (15.390) (9.940 - 21,002)

4, Leaf: stem ratio on

fresh weight basis 0.656 0.459 - 0.849
5. Leaf: stem ratio on A -

dry weight basis 0.759 0.502 1.001
6. Green fodder yield/ _

hill (g) 213,870 132.880 - 358,870

7. Green fodder yield/ _

8. Dry matter yield/ -

9. 0Dry matter yield/ - ‘
10. Leaf Area Index 5.640 3.150 -« 8,500
1. Chlorophyll 'a! -

12, Chlorophyll 'b! -
13, Total pigments
& 75.730 67.370 - 81,010

(mg/1litre)




Table 4, Analysis of variance for 13 characters in guinea grass

s1 Mean sum of squares F value
No, Characters Replication Treatments Zrror fz;at-
dof. = 2 d.fg = 11‘ d.fo = 28 mentS
* A
1. Plant height 257.5625 525,0446 113.7679 4,615
2. Number of tillers/ g 4625 6.7600 2.7678  2.4424"
3. Number of pani- b
cles/plot 11.9248 41,9826 2.7805 15.0989
4, Lleaf: stem ratio s
on fresh weight 0.0098 0.0453 0.0082 5.5244
basis
5. Leaf: stem ratio i
on dry weight 0.0066 0.0767 0.0111 6.3099
basis .
.xy
6. Green fodder 11131 .4400 12146.4600 2716,1290 4,4719
yield/hill
7. Green fodder "%
yield/plot 393,2136 135.7335 45,2124 3.0022
8. by natter vield/ 41 2852 282.4420 105.2086  2.6823"
9. gi“gt“‘“te" yield/ 55 0608 4,3299 2,2437  1,9298
10. Leaf Acea Iidex 6.2585 7.9285 2.2685  3.4950"
11. Chlorophyll ‘a‘ 1.2363 0.6621 0.4000 1.6348
12. Chlorophyll 'b! 13.3730 7.7227 4 ,6991 1.6434
13. Total pigments 74 .6719 50.6484 22,8739 2, 2142

* Significant at 5 per cent level
** Significant at 1 per cent level
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Hamil, PGG-4, PGG=7, PGG=3, PGG=5 and MC-14 were found to be
on par with PGG-9 having the maximum height. The mean heigzht

of eight types were above the general mean heizht of 179.48 ¢nm.

MC-16 recorded the highest mean number 5f tillers per
hill (12.95) followed by PGG-6 (10.58) and F3-57) (10.33).
The varieties °GG=6, FR=-600 and MC-14 were statistically on
par with MC-16. PG3-1 recorded the lowest mean value (5,273)
for this character, Here the number sf tillers »f eight

types were more than the general mean of 3,46,

The mean number of panicles per plot varied from
99.44 [9,94) in TNGCG-2 to 441.67 (21.072) in P ¥i=7. The
varieties PGG-38, PGG.3, PGG-5, PGG=3 and P5l-5 were on nar
with PGG-7 having the highest mean number of panicles per
plot. Six types have more number of panicles than the zeneral
average of 252.23 (15.33). The mean leaf: stem ratis on
fresh weight basis varied from 0.459 in PGG=7 t5 1.849 in
MC-16. Harith, TNGG-2, Mackuenii, PGG-4 and MC-14 were found
to be on par with MC-16, Leaf: stenm ratio was abaove the

general mean of 0,656 for eight types.

The mean leaf: stem ratis on dry weight basis ranged
from 0.502 to 1,001 with a general mean of 0,759, Among the
varieties, Mackuenii recorded the maximum leaf: stem ratio

(1.001) f31lowed by MC=-16 (0.954) and Harith (2.1}, It was
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Table 5. Analysis of variance for shade intensity (1)
S1. Shade intensity Mean sum of squares F value
No. per cent for treat=-
Replica~- Treat- Error ments
tion ments
d.f.-2 dofo=14 dofo=28
1. At 8 o'clock 123.4961 32,4481 32.6091 0.9951
2. At 10 o'eclock 25.3418 33,2732 20,3325 1.6364
3. At 12 o'clock 262.4844 25,7490 63.6835 0.4043
4, At 2 o'clock 34,1035 45,1871 28,5154 1.5846
5. At 4 o' clock 44,2148 56.9121 79.1506 0.7190
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Table 6. Analysis of variance for shade intensity (2)
S1. Shade intensity Mean sum of squares I value
No, per cent — for
3:plica- Treat- Error treat-
on ments nts
d.f. = 2 d.f, = 14 d.f. = 29 De
1. At 8 o'clock 43,2011 32,9612 60.5878 0.5440
2. At 10 o'cloack 76.8339 55,5214 94.5611 0.5871
3. At 12 o'clock 477.9737 58,2783 67.5283 0.8630
4, At 2 o'clock 79.3222 68.6166 167.2097 0.4104
5. At 4 o'clock 109.4141 126.8722 286.4738 0.,4429
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Table 7. Mean values of shade intensity measured (i)

Shade Shade Shade Shade Shade
gi' Cultivars intensity intensity intensity inten- inten-
* at 8 AM. at 10 A.M, at 12 noon sity sity

(per cent) (per cent) (per cent) at 2 P.M, at

(per cent) 4 ~.4,

{per

cent )

2. Hamil 36,11 29.79 24,36 21.66 32,5
L"o H}G‘-[‘ 36.11 30081 23050 ZL“QL"L‘ 3[‘.13
12. Mackuenii 36.11 28.28 27.77 21.11 38.39
13, Harith 41,67 30.81 24,36 30.00 38.09
14, MC-14 34,03 25.25 29.49 25.45 39.68

15, MC-16 37.50 30.81 23.93 28.33 27.78




Table 8, Mean values of shade intensity measured (32)

] ST il e e wate e
* Sity at sity at sity at sity at sity at

8 A.M, 10 A.M, 12 noon 2 P.M. Peil,

(per (per (per (per (per

cent) cent) cent ) cent) cent)

1. RKG-1 33.33 29,41 25,53 34.43 49,20
2. Hamil 31.94 40,19 24,56 21,50 Ly, 44
3. PGG-3 40.28 30.39 27.19 27.95 52,38
4, PGG-4 37.50 30.39 20.17 25.80 44 44
5. PGG-5 29,17 28.43 23,68 22,57 47.61
6. PGG-6 37.50 37.25 21,05 25,80 44,44
7. PGG=7 33.33 35.29 16.66 32.26 34,92
8. PGG-8 40.28 30.39 23,68 31.18 52.38
9. PGG-9 36.11 25,49 16.66 30.10 42,85
10. TNGG-2 36.11 36.27 30.70 23.65 52.38
1. FR-600 37.49 36.27 24,56 27.95 36.51
12. Mackuenit 31.94 31.37 29.82 31.18 52.38
13. Harith 37.50 38.23 24,56 39.78 39.68
14, MC-14 31.94 28,43 29.82 30.10 41,26
15. MC-16 37.50 34,31 20,17 26.88 57.14




lowest for the variety PGG-7 (0.502). MC-16, Harith, MC-14,

PGG=4 and TNGG-2 were on par with Mackuenii.

In the case of green fydder vield per hill, the mran
7ieid varied from 132.38 z in 23G-1 to 358.37 «~ in lamil, the
gencral mean being 213.87 g. The variety MC=15 was sn par
with Hamil. The average green fodder yield for five types

exceeded the general average yield of 213.37 z.

Maximum green fodder yield per plot in three harvests
were obtained for variety MC-14 (45.216 kg’ followed by Harith
(44,131 kg and the minimum for PGG-1 (23,327 k.. The cumu=-
lative average yield of seven types exceeded the gencral
average of 34,007 kg. Harith, FR=-600, ¥C=16, Hamil, 73G=6

and £3G=9 were on par with MC-14,

The mean value for dry matter yield per hiil varied
from 23.003 z in PGG-1 to 62.48 g in Hamil. Varieties C-16,
HC=14, FR=-600, Harith, °GG-6 and PGG-9 were on par with Hamil.
Mean yield of eight varieties exceeded the general average

of 44,64 ¢,

Though the dry matter yield per plot did not show
significant differences among the varieties, the value was

highest for MC-14 (9.429 kg) and lowest for PGG=1 (4.692 kg).

The mean Leaf Area Index varied from 3.15 in PoG=?



to 3.57 in MC=-14, Varieties MC=16, Fi=6)2, Hanil, Larith,
Mackuenii and PAG-6 were on par with MC=14, izt varieties
hal mean Leaf Area Index more than the zenerul 4-s5 value of

5.64,

Though the content of chlorophyll 'a' did no: ghow
significant differences among the varieties, the nmean value
was highest for PGG-% (22.93 mg/litre) and lowest fopr MC-14

21,39 mg/litre).

?GG=8 alsa recorded the highest mean value for the
content of chloropnyll 'b' (29,87 mg/litre] followed by
23G-€ (29.84 wg/litre) and PGG-7 (29.26 mz/litre), MC-14
recorded the lowest mezn value foar this character (24,24 mz/

»

litre .,

Mean values for total pigments varied frox 67.37 mg/
litre in MC-14 t5 31,91 mg/litre in P54, The Mean values

of eight types 2xceeded the general mean 3¢ 75.73 mg/litre.

4.2, varisbiiity

The variability for the thirteen chariacter: as esti-
mated on the basis sf vhenotypic and genotypic variances and
phenotypic and genotypic coefficients of variation (&Y andg
GC7 ) are furnisned in Tables 3 and 19 regpectively, The
phenatyvic ciefficient of variation and gendtynic coefficient

of variation are also presented graphically (Fig, i),
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Table 9. Genotypic, Environmental and Yhenotypic variances for
thirteen characters studied in guinea grass

51. Genotypic Environmental “henotypic

No, Characters variance variance variance
(Vg) (Ve) (Vp)
1. Plant height 137.092 113,768 250.860
2. Number of tillers/
hi1l 1.331 2,768 4,099
3. Number of panicles/ -
plot 13,067 2.781 15.848
4, Leaf: stem ratio
on fresh weight 0.012 0.008 2.020
basis
5. Leaf: stem ratio
on dry weight basis 0.022 0.011 0.033
6. Dresm fodder yield/  syuz.uu5  2716.129 5859.574
7. Green fodder yield/

plot 30,174 45,212 75.386
8. Dry matter yleld/ 59.048 105.298 164 346
S. Dry matter yield/ 0.695 > oL 2.939
plot * * *Ae
10. Leaf Area Index 1.672 2.269 3.941
11. Chlorophyll 'a! 0.086 0.405 0.491
12. Chlorophyll 'b! 1.008 4,699 5.707
13, Total pigments 9.258 22,874 32.132




Table 10, Phenstypie and Genotypic coefficient of variation
(per cent) for thirteen characters studied

No! Characters coefai LTl et RS s
variation variation
(2cv) (Gev)
1. Plant height 8.825 5,524
2. Number of tillers/ni1l 21.406 12.198
3.  Number of Panicles/plot 25.858 23,488
CoEREmr L, o
2 é':;f‘;ef;ﬁg‘ bacy> on 23,934 19,542
6. Green fodder yield/hi13 35.792 26.215
7. Green fodder yield/plot 25.531 16.153
8. Dry mattep yield/ni1a 28,718 17.214
9. Dry matter yield/plot 23,372 11.368
10. Leas Acea Index 35.198 22,926
11, Chlorophy11 'a! 3.152 1.319
12, Chlorophyll 'b! 8.646 3.633

13. Total pigmentg 7.485 4.018
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Creen fodder yield per hill recorded the saximum
phenotypic variance (5?5?.6) while leaf: stea r=tio on
fresh weight basis recorded the minimum value (2.025). Maxi-
mum genotypic variance (3143.b) was also obtained for zreen
fydder yield per hill followed by plant height (127.032) and
dry matter yield per hill (59.243). Leaf: stem ratio on
fresh weight basis recorded the minimum genotypic viriance
{7.912), Since the phenotypic and genotypic variances are
agsociated with units of measurement 9f the traits, the
corefficients of variation were worked out to maxe valid com-

parisons among the characters,

Sreen fodder yield per hill showed the highest phend-
typic coefficient of variation (35.792 per cent; fallowed
by Leaf “rea Index (35.198 per cent), dry matter yield per
ni1l (23.718 per cent), number of panicles ver plot (25.853
per cent) and green fodder yleld per plot (25.531 per cent).

Chlorophyll 'a' had the lowest value (3.152 per cent).

The highest genotypic coefficient 2f variation was
also observed for green fodder yield per hill (26.215 per cent )
followed by number of panicles per plot (23.488 per cent) and
leaf irea Index {22,926 per cent). Chlorophyll 'z' content
was consistent among the varieties, Leaf: stem ratios on

dry weight basis (19.542 per cent) and leaf: stem ratio on



Fig. 1

fhenotypic and Genotypic coefficient of variation
for thirteen characters in guinea grass

X,, = Plant height

X, = Number of tillers/hi11

Xz <= Number of panicles/plot

X4 - Leaf: stem ratio on fresh weight ba=is

X5 - Leaf: stem ratio on dry weight basis
X: = Green fodder yield/hill

X, < Green fodder yield/plot
Xo, = Dry matter yield/nhi11
X5 = Dry matter yield/plot

- Leaf Area Index

14 = Chlorophyll 'a?

= Chlorophyll 'b'

13 = Total pigments
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fresh weight basis (16.699 per cent) showed moderately high

genotypic coefficient of variation.

4.3, Genetic analysis

Estimates of heritability, genetic advance and genetic
gain are furnished in Table 11 and Fig. 2. In general, the
heritability estimates were medium to hizh for most of the
characters.hehighest heritability estimate was recorded for
nunber of pahicles per plot (82,45 per cent) followed by
leaf: stem ratio on dry weight basis (66.32 per cent), leaf:
stem ratio on fresh weight basis (59.38 per cent) and plant
height (54.65 per cent). Green fodder yield per hill and
ieaf Area Index recorded moderately high heritability. Low
values of heritability were recorded for chlorophyll ‘'a’'
(17.47 per cent) and chlorophyll 'b' (17.66 per cent).

Number 9f panicles per plot recorded the maximum
genetic gain (43.92 per cent) followed by green fodder yield
per hill (39.55 per cent), leaf: stem ratio on dry weight
basis (32.67 per cent) and Leaf Area Index {30.74 per cent).

Chlorophyll 'a' recorded the minimum value (1.13 per cent).

Number of panicles per plot recorded high heritabi-
lity coupled with high genetic gain. lLeaf: stem ratio on

dry weight basis, leaf: stem ratio on fresh weight basis,



Table 11. Heritability, Genetic Advance and Genetic gain for
thirteen characters studied
51. Heritabi- Genetic senetic
No. Characters 1lity in %  advance gain in =
2 (GA) at 5% (GG)
(H%)
1. Plant height 54,65 17.83 5.93
2. Number of tillers/ .
nill 32.47 1.35 14.27
3. Number of panicles/
plot B82.45 6.76 43,92
4, Leaf: stem ratio on
fresh weight basis 59.98 0.177 26.98
5 Leaf: stem ratio on
6. Green fodder yield/ -
7. Green fodder yield/ _ "
plot 40,03 7.16 21.05
8. Dry matter yield/hill 35.93 3.49 21.26
9. Dry matter yield/plot 23.66 0.836 11.40
10. Leaf Area Index 42,42 1.734 30.74
11. Chlorophyll ‘a' 17.47 0.252 1.13
12, Chlorophyll 'b! 17.66 0.869 3.14
13, Total pigments 28.81 3.36 4,44




Fig. 2 Heritability and genetic gain for thirteen characters
in guinea grass

X1 - Plant height

X, = Number of tillers/hill

X3 - Number of panicles/plot

XA - Leaf: stem ratio on fresh weight basis
X5 - Leaf: stem ratio on dry weight basis
Xg = Green fodder yield/hill

X7 - Green fodder yield/plot

x8 - Dry matter yield/nill

X9 - Dry matter yield/plot

X1O - Leaf Area Index

X11 - Chlorophyll 'a‘

K12 - Chlorophyll 'b!

X13 - Total pigments
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green fodder yield per hill and Leaf Area Index recorded

moderately high heritability and genetic gain.

4,4, Correlation analysis

The analysis of covariance was done for all the
poesible pairs >f characters. The genotypic and phenotypic
covariance components were computed in a similar manner as
for the corresponding variance components. From the cova-
riance and variance values, the genotypic and phenstypic
correlation coefficients were estimated and are presented

under the following heads.

4.,4,1, Correlation between green fodder yield per plot and
its components

4,4,2, Correlation among the yield components

4.4,1, Correlation between green fodder yield per pnlot and

its components

The genotypic and phenotypic covariances bzstween
green fodder yield per plot and its components are presented
in Table 12 and the corresponding correlation coefficients
in Table 13. The genotypic correlation coefficients were in

general, higher than the phenotypic correlation coefficients.

The genotypic correlation of green fodder yield per

plot with all other characters was positive except for plant
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Table 12. The genotypic (G) and phenotypic (P) covariances
between green fodder yield per plot and other
yield component characters in guinea grass

S1. Phenotypic Genotypic
No. Characters covariance covariance
(P) (G)
1. Plant height 11.263 -22,678
2. Number of tillers/nhill 8.959 4,122
3. Number of panicles/plot -2,703 -9.295
4, Leaf: stem ratio on
fresh weight basis 0.251 0.433
5. Leaf: stem ratio on
dry vweight basis 0.199 0.434
6. Green fodder yield/hill 424,232 272.591
7. Dry matter yield/hill 70.246 41,100
8. Dry matter yield/plot 13.593 4,268
9. Leaf Area Index 11.629 7.211
10. Chlorophyll 'a' -2.965 -1.955
11. Chlorophyll 'b! -10.493 =3.496
12, Total pigments -27.379 -16,286




Table 13, Phenotypic (rp)and genotypic (rG) correlation
coefficients between green fodder yield per plot
and other yield component characters

N . Characters Tp e
1. Plant height 0.0819 -0,3526
*%
2. Number of tillers/hill 0.5097 0.6504
3. Number of panicles/plot -0,0782 -0 ,4681
4, leaf: stem ratios on ,
fresh weight basis 0.2046 0.719N1
5. Leaf: stem ratios on
dry weight basis 0.1267 0.5332
6.  Green fodder yield/hill  0.6383"" 0.8851
7. Dry matter yield/hill 0.6311** 0.9737
8. Dry matter yield/plot 0.9132** 0.9321
9.  Leaf Area Index 0.67647"" 1.0152
10.  Chlorophyll 'a’ -0.4873 " -1.2138
11.  Chlorophyll 'b’ -0.5059" -0.6339
12. Total pigments -0.5563** -0.9744

* Significant at 5 per cent level
** Significant at 1 per cent level



height, number of panicles per plot, content 5f chlorophyll
'a' chlorophyll 'b' and total pigments. The correlation was
the highest with Leaf Area Index (r = 1,0152) followed by
dry matter yield per hill {r = 0.9737), dry matter yield per
plot (r = 7.9321), green fodder yield per hill (r = 0.8851),
leaf: stem ratis on fresh weight basis (r = 0.7191), number
of tillers per hill {r = 0.6504) and leef: stem ratis on dry
weight basis (r = 0.53%2). The correlation >f green fodder
yield per plot with plant height (r = =0.3526), number of
panicles per plot (r = =0.4681), content of chlorophyll tat
(p = =1.2138), chlorophyll 'b' (r = -0.6339) and total pig-

ments (r = =0.9744) were negative.

The phenotypic correlation of green fodder yield per
plot was positive and significant with dry matter yield per
plot {r = 0,9132), Leaf Area Index (r = 0.6747), green fodder
yield per hill (r = 7,6383), dry matter yield per hill
(r = 0.6311) and number of tillers per hill (r = 0.5077).

Its association was positive and non significant with leaf:
stem ratio on fresh weight basis (r = 0,2046), leaf: stenm
ratio on dry weight basis (r = 0.1267) and plant height

(r = 0,0819)., Its association with number of panicles per
plot (r = =-0.0782) was negative and non significant. Green
fodder yield per plot showed significant negative ~orrelation

with the contents of chloraphyll 'a' (r = =2.4877 ,
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chlorophyll 'b' (r = -0.5059) and total pigments {(r = -0,.5353).

4.4,2, Correlations among the yield components

The genotypic and phenotypic covariance values among
the yield components were computed and are presented in
Table 14 and corresponding correlation coefficients in
Table 15. The genotypic correlations among zreen fodder
yield per plot and 12 yield components are diagramatically

presented in Fig. 3,

Plant height showed positive genotypic correlation
with the content of chlorophyll 'a' (r = 0.8437), number of
panicles per plot (r = 0.7554), total pigments {r = 0,2303)
and chlorophyll 'b' content {r = 0.2818). The genotypic
correlation of plant height with all other characters viz.,
leaf: stem ratio on fresh weight basis (r = -0.6535), leaf:
stem ratio on dry weight basis (r = -0.6313), Leaf Area
Index (r = -0.4585), number of tillers per hill (r = -0.3677),
dry matter yield per plot (r = =2.3574), dry matter yield
per hill (r = -0,2902) and green fodder yield per hill

(r = -0.2630) were negative.

The phenotypic association of this character was posi-
tive and significant with number of panicles per plot
(r = 0.6394). Dry matter yield per hill (r = 0.2812), green



Table 14, Genotypic and phenotypic covariance among the vield component characters

Pl Number of leaf Area oro- Total
Characters ne tillers/ Index 11 tat ' pilgmen

nill

%
s
w
s
wm
3
s
]
|
i~
Ne)
I
~J

-

wn
<

ser of G .. .. -0.200 0.C070C o 25,143 L.egz C. 1.5748 -0.7032 T.7 C.115
B .. .- TLEOS c.o12 ~0.,023 G4 400 1.314 3.252 -3.120 ~2.%06

cles: G .. . . - - O
= _0 . L0E LT UBAG e
. .. .. .. CLotn -0
- ~ -
o e
- . - .. - - - - o !
AT
N N s
tal - .. .- .. -
! .
1~
R PN .c « - .. . .. .
et emETm e ~
Ll oTmiEments ir - s .. . .- - -«

L9



i . .
0 CUE ty . ‘ Cr SRS e N : e [
— [GI ) MY ol =~ o NNOR 4 e (&) <roon O >
4] Oy ay N g o N M Oy 1 I o QO
134 o Q - @] 4O S Y Wy ey ) [V RNTA OO0
s} .. A . v v . PR [N (S
[ o o e] < [SIS] o o QO [SIES] [ L
t [ i ¥ 1 i 1 i 1 1 i
~
-4
» -
Nl
28 w N B 0 A=) I Py « oo
O - - m g 2t — N — e QO OO
1.0 G o = W0 I [IANGAY IV 3 [ o O [
,J_ - (3] (@] a4 0 @] e O N Q o o Q . .
~ . . v . R . .. . P
X o O O © sl e] O OO (@] —
Ly } 1 1 1 i 1 1 ]
~
~1
53 B
Lo K * *
b1 . - <t e [V — {0 e W oo QW
12 0~ X - Uy U0 Ohoan ) rmw oan o8O [eEe]
3 fs ot o s M - [ESIN o 3\ L o ey Ly Q¢ . . . .
I o~ - ™ O — MY - 0y (e} B V) [AYEENTAN o O . . . .
I het . . o . . P . - .. . .
] o (&I ol s - O - O o o O — 0 U,
) L) i I i I | 1 1 1 1 [ t
3
+ E * ¥
42 O 0 AR I €y = 4O O # D SN
o ~ 0 ] O O "\ [(eIRTR ay oy [o RN &) . .
D o o [ ANt o 0 - - O Oy o O . . . . « N
o [RSE (ST O ey a4} o O Oy OO . . . .
o . . . . . « . .. [
=8 o v O o O [ o O [ L
=} 1 1
[¢]
[¢]
* *
Lol oy O A o m [ ¥e) N e~ <y
— [ [%) a- O Ny O - [
@ ey ) [ o) = Ttk s~ (M) ) . . . . . . . .
i} oF v (@] S ) o (@} . . * . . . . .
~ . . . e e « .
(SNl & (o] o O (SN e] e
@ | \
feol
4
*
7 WY g mn iy ¥ e C o
I 0O o [TaN [OT ]
O (S T ULy O D ¢y . . . . . . . . . .
@ UN e Ial! o O lelle) I .« . . P N .
) P e P 1S
© o o O [a RN e] o~
v 1
el
£
a [TRNEZAN ay O W0 o o
o Rt 30 BSAEGE) o O
18] a g IO e} ENTEY ST . . . . . . . . . . . .
— i 0 N T S ERe) . . . . . . . . . . . .
Gy . . . . . . . .
[ [ [ [ = e
a ! §
O
© (@3NS
- O 0
. O fa £ 0 0 o O P [ P P ' . PR .
4t Focd ) b0 O o C L P P PR . . .. D
W et [ A
TR LN oY) [ ] -
[ ST I R T I §
e~
+ a
[SRR2] [l e} W V‘
ay . O N Q
W oo SIS PR N D DN P . . P . Js E—
- A P P . P Ve . . . «
. . . . 42 42
o0 e o o]
i 1 oo
& O
8]
-l [N 1% £a
0o 0 [TRT}
™~ Y ¥ 2 (&9
4 [ e Y (G
Q Q@ O b [SANN o <O 0w e
[<B o RS Ny o [SIe) .o [ . [ .o [ L < v
@ E oo [N A e S5 . . o . PR P PR . . PR I g
£ ] v L < o
N, iz oo (RIS e
[ PR
U [ R
£ LR o a)
o (eI ~ [SINS]
n o~ DO I E—
o~ [ £~ o O Wi Gy
el 0 S0 . . PR o I « . . . . P PR " -
5, G oetet g o Be) v . PR v « P PN . . PR . c
~ €1 rd et . . . . B b0
23t ed 0D o e e
Q =40 ¥ w) w
-t
a. * *
v B *
42 O
O eI e
o [ o . . . . . . - . . . . . . . . . . + . . . .
o a5 B P .o PR PR R [ .o [ c . . -
el .
Al A
[
—
I . ) 0y [Se IR 0. [ BEAR LG I eH [So R 4P t 0 [T 4TS} [T N,
a
0
o
et —
-l
- 1
£
[ . ot
0 / kel
bs]
e P - -
”a @ a 3
. Py ) .
o - ]
42 [} -t
9] L. et
o by i a3} te
£ (&l 9] 54 1l
of i (.
At b o s}
&) L] .l o &) L 1
.0 [T 8 © ©
g8 ST a = = -t e}
o] Y b e b T4 o [e]
= o3 0y © (@ £ © E-t




Fig. 3 Correlation diagram
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Tz2ble 15. Genostvpic (rG) ané Phenotypic (rD) correlation coefficients among the yield component characters
Plant Number of Number of Leaf: Leaf: Creen " Dry Dry " Lea? Chloraohyll Chlorovnyll Total
Crn=racters height tillers/  panicles/ stem ‘sten fodder matzter matter Area tat ‘b pigment
hill plot ratio ratio yield/ yield/ yield/ index
osn fresh on dry hnill nill vlot
weight weight
basis basis
Plant neight g 1.0000 -0.3677 0.755L ~0.6535 -0.6313 -0.2630 -0.2302  -0.3574  ~0.4585  0.8437 0.2818 0.290%2
5 1.0000  0.1566  0.639L°  —0.620l ~0.6225° 0.1961  0.2872  0.0306  0.1147  0.1311 ~0.095% 0.0222
Number o7 £ills2rs/nill C .. 1.0000 ~0.0431 0.5428 0.3863 0.3887 0.5282 1.035L 0.5736 -0.3114 0.6141 0.0327
x - % * A bR
jad .. 1.0000 c.1372 0.063L -0.05616 0.6062 0.7205 0.5515 0.5880 -0.0835 -C.0985 -0.183%
Number o7 panicles/plot G .. .. 1.0C00 -0.8639 -0.9251 -0.5845 -0.32%5 -0.2303 -0.7070 0.907¢ Q.478L 0.266"
¥*
P .. .. 1.0000 —u,77iﬁ* —0.7875 -0.28L3 2,130 0.1010 -C.3021 0.2347 2.06L3 2.023"
Lea stex ratio on .. .e .. 1.2089 0.5403 0.6048 0.85801 0.7323 1.0211  -1.1882 -0.6427 -0.L532
fresn weight basis pal ~r 1 . =iz -
) B .. .. .. 1.0000 £.9088 0.2000 0.2887 S.07C% 0.3165 -0.3127 -C.0345 =C.03520
on G . .- .. .- 1.0002 0.538% 0.5928 0.4830 0.8183 -1.1891 -0.7512 ° =0.4L470
*
= . .. .. .. 1.0000 1385 0.0483 ~0.0108 0.3294 ~0.2758 -0.0350 -0.02248
Creen “odder viald/hill G . .. . . .. 1.00C0 0.9955 0.7130 0.873% -0.526% -0.2715% -0.456€
%
P .. .- .. . .- 1.0000 Q.G671 Q.4150 0.7899 -0.2227 -0.24864 -0.2%41
Dry ma=zter yield/hill G .- .o .. .. . .. 1.0000 0.8769 0.9181 -0.48644 -0.0443 -0.3c4¢
* % * % =
P .. .o .. .. .. .. 1.0000 C.43%1 0.8050 -0.22%6 ~C.2713 -0.3%%7
Dry mazzer yisld/plot 3 .. .. . .. .. .. .. 1.0000 0.5682 -1.189% -0.30%5 -0.8707
* % i *¥% xw P
P . .. .. .. .. .. .. 1.0000 0.5338 -0.4287 ~0.4868 ~0.5377
3 . e .. .. .- .. . .. 17,0000 -1.232% -G.321¢ ~0.8700L
o .. .. .. .. .. .. .. .. 1.0000 -0.3467 -0.3730"  -0.379%
Calorosnyll ‘s’ G .. .. .. .. .- .. .. .. .. 1.0000 0.88%9 0.3531
- " L * >
I3 .. .. .. .. .. .. .. .. .. i, 0000 0.7584 0.787¢<
Cnloroznyll ‘bt G .. .. . .. . .. .. .. .. .. 1.0000 0.868C
) .. .. .. .. .. .. .. .. .. .. 1.0000 0.3137
Total cigments o} .. . .. .. .. .. . .. .. .. .. 1.0000
P .. .. .. . . .. .. .. .. .s .. 1.0000

*% Significant at 1

* Significant at 5

per cent level

per cent level
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fodder yield per hill (r = 0.1941), the content of chloro-
phyll 'a' (r = 0.1811), number of tillers per hill (r = 0.,1365),
Leaf Area Index (r = 0.1147), dry matter yield per plot

(r = 0.0906) and total pigments ‘r = 0,0229) showed positive
non significant phenotypic association with plant neight,

“lant height showed negative significant association with

leaf: stem ratio on fresh weigzht basis (r = =0.,527%) and leaf:
stem ratio on dry weight basis (r = -0.6225). The phenstyoic
correlation between plant height and the content of chloro-

puyll 'b' (r = =0,0955) was negative and negligibic.

Number of tillers per hill recorded negative genotypic
association with chlorophyll 'a' content (r = =3.3114) and
nunber of panicles per plot (r = -0.0491). For all other
characters viz., dry matter yield per vlot (r = 1,0364), the
content of chlorophyll 'b' (r = 0.6141), Leaf Area Index
{r = 0.5736), leaf: stem ratio on fresh welight basis
‘r = 0.5428), dry matter yield per hill (r = 0.5232, green
fodder yleld per hill {r = 0.3887), leaf: stem r«tiu on dry
weight basis (r = 0.3868) and total pigments [r = 0.0327),

it exhibited positive genotypic correlatisn.

The phenotypic correlation of number 5f tiilers per
hill with dry matter yield per hill (r = 0.7206), sreen fadder
yleld per hill (r = 0.6292), Leaf Area Index {r = 7.53883) and
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dry matter yield per plot (r = 0.5515) were positive and
significant. It also exhibited positive non significant
phenotypic correlation with number of panicles per plot

(r = 0.1372) and leaf: stem ratio on fresh weight basis

(r = 0,0634). Negative non significant phenotypic correla-
tion was observed with total pigments {(r = -2,1333,, the c¢3n=
tent of chlorophyll 'b' (r = -0.0385), chloraphyll 'a’

(r = -0,0855) and leaf: stem ratio on dry weight basis

(1" = "0.0616)-

Number of panicles per plot showed negative genotypic
correlation with almost all the characters under study except
the content of chlorophyll 'a' (r = 0.9073), chlorophyll 'b'

{r = 0.4784) and total pigments (r = 0,2661) where it was
positive. It exhibited negative genotyopic assaciation with
leaf: stem ratio on dry weight basis (r = =0.9261), leaf:

stem ratio on fresh weight basis (r = =0.8683), Leaf Area
Index (r = -0,7070), green fodder yield per hill {r = =2.5849),
dry matter yield per hill (r = -0.5265) and dry matter yield
per plot (r = =0,2303).

Significant negative phenotypic correlation was observed
between this character and leaf: stem ratio on dry weight
basis (r = =0.7875), leaf: stem ratio on fresh weight basis
(r = =0.7144) and Leaf srea Index (r = =0.3021). A non sizni-

ficant negative phenotypic correlation was observed -ith



green fodder yield per hill (r = -0.2843) and dry matter
yield per hill(»~0.1501). The phenotypic correlation with
chlorophyll 'é' (f = 0,2547), dry matter yield per plot

(r = 0.1010), chlorophyll 'b' (r = 0,0648) and total pig-

ments (r = 0.0531) were negligible.

At genotypic level, leaf: stem ratio on fresh weight
basis exhibited positive correlations with Leaf Area Index
{r = 1.0211), leaf: stem ratio on dry weight basis (r = 0.9403),
dry matter yield per plot (r = 0.7323), dry matter yield per
hill (r = 0.6801) and green fodder yield per hill (r = 0.6048).
Negative genotypic association was seen for this character
with the content of chlorophyll 'a' (r = =1,1862), chloro~
phyll 'v' (r = -0.6427) and total pigments (r = =0.4535).

The phenotypic correlation of this trait was »ositive
and significant with leaf: stem ratio on dry weight basis
(r = 0.9088) and Leaf Area Index (r = 0.3166). Positive non
significant correlation was observed with green fodder yield
per hill (r = 0.2000), dry mattér yield per hill (r = 2.0887)
and dry matter yield per plot (r = 0.0706). The phenotypic
correlation was negative and significant with chlorophyll 'a‘
(r = =0.3187) while it was negative and non significant with

total pigments (r = =0.0346),

The genotypic correlation of leaf: stem ratio on dry
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weight basis was positive wuith other char cterz like Leaf

Area Index (r = 0,9193), dry matter yield per hill {r = 0,312%;,
green fodder yield per hill (r = 2.5336) and dry naatter yield
per plot (r = 0,4830). This character exhibited negative
genotypic association with chlorophyll ‘fa' {r = =-1,1321),
chlorophyll 'b' {r = =0,7513) and total pigments {(r = =2.,4477},
The phenotypic correlation was significant and positive with
leaf Area Index {(r = 0.3234). Non significan* positive corre-
l:tion was observed with green fadder yield per nill (r = 2,138
and dry matter yield per hill (r = 0.0465). The phenotypic
correlations with the content of chlorophyll ‘a‘' {(r = -=0.2763;,
chlorophyll 'b' {r = =-0,0350), total pigments [r = =0,0224)

and dry matter yield per plot {(r = -0.01928) were n-gative

and non significant.

Green fodder yield per hill showed the hizhest geno-~
typic correlation with dry matter yield per hill {» = 0,9953)
f>llowed by Leaf Area Index (r = 0.8733) and dry amatter yield
per plot (r = 0,7130), The correlation with chlorophyll 'a!
(r = =0,5261), total pigments (r = =0.4366) and chlorophyll

B! (r = =0,2715) were negative,

As in the case of genotypic correlation, the phens~
typic correlatiosn of green fodder yield per hill with dry

matter yield per hill (r = 0.9671), Lesf Area Index /r = 0.73)2)



and dry matter yield per plot (r = 0,4150) were positive and
significant. This‘trait showed negative non significant
phenotypic correlation with total pigments (r = -0,2941),
the content of chlorophyll 'b' (r = =0,2464) and chlorophyll
‘a' (r = =0,2227).

Pry matter yield per hill exhibited positiveo geno-
tvpic correlation with Leaf Area Index (r = 2.71%1) and dry
matter yield per plot (r = 0.8763). It had nagative corre-
lation with the content of chlorophyll ‘fa' (r = =0,40644),
total pigments {r = -0.3946) and chloro>phyll 'b' (r = =0.0443,.
This character had significant positive phenotypic correla-
tion with Leaf Arca Index (r = 0.8350) and dry matter yield
per plot (r = 0.43811). The phenotypic correlation was nega-
tively significant with total pigments (-0.3313) and non
significant with chlorophyll 'b' (-0.2719) and chlorophyll
ta' (=0.2296).

The maximum positive correlation for dry matter vield
per plot at genotypic level was observed with Leafl “rea Index
(r = 2.9682), With the content of chlorophyll 'a' (r = -=1,1379),
total pigments (r = -0.8707) and chlorophyll 'b' (r = =0.3093)
the genotypic correlation coefficients were negative., This
character also recorded significant positive phenotypic
correlation with Leaf iArea Index (r = 3.5333). The pheno-

typic correlation with the content of total pigments



(r = =0.5317), chlorsphyll 'b' {r = =2,46%5) and cnloropnyll

2% {r = =2,4267) were negatively significanct.

At genotypic level, lLeaf ‘rea Index showed nezative
correlation with the content of chlorophyll ‘'a' [r = =1,2321),
total pigments {r = -0.6704), and chlorophyll 'b! :r = =0,5213;,
Negatively significant phenotypic correlation was o>bserved
with the content of total pigments (r = =0.3791), chlorovhyll
5! {(r = =0,3780) and chlorophyll 'a' { r = =).345671],

Chlorophyll 'a' content showed positive correlation
at the genostypic level with chlorophyll 'b' (r = 9,3833) and
total pigments ‘r = 0.8551). The phenotypic correlation of
this character with the content of total pigments (r = 2.7373)
and chlorsphyll 'b' (r = 0.7564) were nositive and signifi-

cant.

Chlorophyll 'b' content exhibited positive genotypic
correlation with total pigments (r = 2.8660)., This corre-
lation was significant and positive at the phenstypic level
(r = 0.9131),

4.5, Path analysis

Five morphological characters which showed hizh geno-
typlic correlation with green fodder yield per plot viz,,

plant height, number of tillers per hill, leaf: stem ratio



~
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orn fresh weight basis, green fodder yield per hill and Leaf
‘rea Index were considered for path coefficient analysis in
order to partition the total correlation of the characters
with green fodder yield per plot, into direct and indirect
effects. Path coefficients were worked out and the results

obtained are presented in Table 16 and Fig. 4.

4.,5.,1. Direct effects

The maximum contribution to green fodder yield per plot
was through green fodder yield per hill, since it recorded
maximum positive direct effect (0.83424), followed by leaf:
stem ratio on fresh weight basis (0.66609), number of tillers
per hill (2.31413) and plant height (0.19572). Leaf Area
Index showed negative direct effect (-0.48394),

4,3.,2. Indirect effects

a, Plant height

Plant height showed positive indirect effect only
through Leaf Area Index (0.22189). All other indirect effects
vwere negative. Maximum negative indirect effect was through
leaf: stem ratio or fresh weight basis (-0.43523), followed
by green fodder yield per hill {(=0.21941) and number of
tillers per hill {-0.11550).



Table 16. Path coefficient values - Direct and indirect genostypic effects on

green fodder yield per plot through variosus yield components

s1 Indirect effects via
No. Characters Direct Plant Number Leaf: Green Leaf Area Total
effect height of stem fodder Index corre-
tillers/ ratio on yield/ lation
hill fresh hill
welight
basis
2. Number of
tillers/hill 0.31413 «=0.07196 .e 0.36155 0.32427 «0.27759 0.6504 -
O
3. Leaf: stem ratio
on fresh weight 0.66609 =0.12790 0.17051 oo 0.50455 =0.49415 0.7191
basis
4, Green fadder
5. Leaf Area Index -0.48394 -0.08974 0.18018 0.68015 0,72855 .o 1.0152

Residual effect = 0.3723



Fig. 4 Path diagram showing direct effects and genotypic
correlations in guinea zrass

Green fodder vield/plot

Height of the plant
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Green fodder yield/hill

leaf Area Index
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b. Number of tillers per hill

Number of tillers per hill had positive indirect
effect through leaf: stem ratio on fresh weight basis
(0.36155) and green fodder yield per hill (0.32427) and
negative indirect effect through Leaf Area Index (=0.27759)
and plant height (-0,07196).

c. Leaf: stem ratios on fresh weight basis

This character showed positive indirect effect on
yield through green fodder yield per hill (0.50455) and
number of tillers per hill (0.17051). It had negative in-
direct effects on yield through Léaf Area Index {=«0.43415)
and plant height (-0.12790).

d. Green fodder vield per hill

The positive indirect effect of green fodder yield
per hill on green fodder yield per plot was maximum through
leaf: stem ratio on fresh weight basis (0.40285), followed
by number of tillers per hill (0,12210). It had negative
indirect effects through Leaf Area Index (-0.4226%) and plant
height (-0.05147).

e. leaf Area Index

This character exhibited maximum positive indirect



effects through green fodder yield per hill (0.72855), followed
by leaf: stem ratios on fresh weight basis (2,68015) and number
of tillers per hill (0.18018). It had negative indirect
effect only through plant height (-0,08374)., About 6% per cent
of the variation in green fodder yield is explained by the
direct and indirect effects of the above morphoalogical charac-

ters,



DISCUSSION



DISCUSSION

In any crop improvement programme it is highly essential
to combine high yielding potential with other azronomic and
quality characters., For Achieving this goal, the plant breeder
needs basic information on genetic variability for different
attributes, nature of association between characters and adape
tability to diverse environmental conditions. The production
of guinea gzrass can be substantially increased through the
development of types suited to the diverse conditions such as

drought, shade and other environmental stresses,

In the present study, 15 clones of guinea grass were
evaluated under partial shade of coconut garden, Jenetic
variability and correlation were estimated and path analysis
done using the data collected on green and dry fodder yield
and other morphological and physioslogical characters, The

results obtained are discussed in the fsllowing paves,

5.1, Variability

Guinea grass is a facultative apomictic crop which
exhibits limited variability under open p2llinated seed propa=-
gation system of cultivation, But wide variability exists
among different varieties in many of the morphological charace

ters and yielding abilities, Although the experiment was



conducted in shade, the effect of shade on the growth rate

of clones were different. This differential growth response

is attributed to the varied genetic constitution of the clones
tried. In the present study differences in the mean values
for most of the characters were significant. Similar diffe-
rences among guinea grass clones were reported by ~illai et al.
{1374) and Usberti and Jain (1978). Goud and Lakshmi (1977)
also reported wide range of phenotypic variation in yield
components in finger millet. The existence of =uch varietal
diversity offers much scope for formulating effective breed-

ing orogrammes.

The variability available in a population can be
partitioned into heritable and non heritable components with
the aid of genetic parameters like genotypic coefficient of
variation, heritability, genetic advance and genetic gain.
The genotypic coefficient of variation provides a valid basis
for comparinz and assessing the range of genetic diversity
for quantitative characters. Phenotypic coefficient of
variation measures the extent of total variability, 1In the
present study, the phenotypic coefficients of variation were
higher than the respective genotypic coefficients of varia-
tion for a1l the 13 characters studied indicating higher
influence of environment over the expression of these charace-

ters.



Large values of gendtypic coefficient of variation
were observed for green fodder yield per hill, number of
panicles per plot, Leaf Area Index and leaf: stem ratio.

This indicates that variation in genotype contributed markedly
to the total variability for the above characters. The high
genotypic coefficient of variation for these characters in
the opresent study suggest that they can be given priority
for selection programmes in guinea grass. Such high geno-
typic coefficient of variation for fodder yleld was reported
by Phul et al. (1972) in fodder oats, Sangha and Singh (1973)
in bajra, Rana et al. (1976) in forage sorghum, Dhanakodi
(1980) in ragi and Sreenivasan (1983) in guinea grass, Sub-~
stantially high genotypic coefficient of variation for Leaf
Area Index and leaf: stem ratio were reported by Sreenivasan
(1983) in guinea grass and for panicle number by Subramaniam

(1979) in little millet (Panicum miliare).

5.2, Heritabilitz and genetic advance

With the help of genotypic coefficient of variation
alone, it is not possible to estimate the amount of heritable
variation. Burton (1952) suggested that genotypic coeffi-
cient of variation along with heritability would provide a
better understanding of the amount of advancement to be

expected by phenotypic selection,



In the present study, majority of characters had medium
to high heritability, suggesting less influence by the environ-
ment. The highest value of heritability was recorded by
number of panicles per plot. Moderately high heritability
was shown by leaf: stem ratio on fresh weight and dry weight
bases, green fodder yield per hill, Leaf Area Index and plant
height. The influence of environment was minimum on these
characters. Similar reports of high heritability for number
of panicles was made by Shankar (1986) in finger millet.
Moderate to high heritability for fodder yield was reported
by Phul et al. (1972) in fodder oats, Sangha and Singh (1973)
in pearl millet, Yadav et al., (1976) in Dichanthium annulatun,
Jhorar and Paroda (1976) in forage sorzhum, Tyagi et al. (1977)
in fodder oats, Sethi and Singh (1978) in barley and Tyagi
et al. (1980) in pearl millet. High heritability value for
fodder yield was reported by Gupta and Gupta (13971) in pearl
millet and Rana et al. (1976) in forage sorghum. High heri-
tability value for leaf: stem ratio was reported by Tyagi et al.
(1977) in fodder oats. High heritability value for plant
height was reported by Sethi and Singh (13978) in barley,
Salak-Warzecha and Goral (1979) in timothy, Tyagi et al. (1933)
in pearl millet and Shankar (1986) in finger millet. High
heritability for polygenically controlled characters is useful

to plant breeders for making effective selection,
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Johnson et al. (1955) suggested that heritability in
conjunction with genetic advance is more effective and reliable
in predicting the resultant effect of selection than herita-
bility alone. Panse (1957) has suggested that hizh values
of heritability and genetic advance together indicated the
additive gene action far the character, In the present study,
number of panicles per plat recorded high genetic gain. Leaf:
Stem ratio on fresh and dry weight bases, green fodder yield
per hill and Leaf Area Index recorded moderately higzh genetic
gain. Moderately high heritability and genetic gain for the
above mentioned characters indicate that these traits are
predominantly governed by additive gene effects and selection
would be most effective for genetic improvement of these
traits in guinea grass, Moderately high genetic gain for
green fodder yield per hill suggests the evolution of high
fodder yielding genotypes through mass selection for this
character, High values of genetic gain for fodder yield were
reported by Phul et al. (1972) in fodder oats, Sangha and
Singh (1973) in pearl millet, Yadav et al. (1976) in Dichanthium
annulatum, Jhorar and Paroda (1976) in forage sorghum, Tyagi
et al. (1977) in fodder oats and Tyagi et al. (1989) in pearl
millet. Tyagi et al. (1977) reported reasonably high genetic
gain for leaf: stem ratis in fodder doats. Sethi and Singh

(1978) recorded high genetic gain for leaf area in barley.



High values of genotypic coefficient of variation,
heritability and genetic gain were obtained for the yield
components such as green fodder yield per hill, Leaf Area
Index, number of panicles per plot and leaf: stem ratio.
Selection for these characters will therefore be effective
for improvement of this crop. In the present study, the
heritability estimate for plant height was comparatively
high but the genetic gain for this character was low. The
estimate of high heritability does not always signify an
increased genetic advance (Johnson et al., 1955). High heri-
tability values associated with low genetic gain is attributed
to the presence of non-additive gene effects which include
epistasis, dominance and genotype x environment interaction

as well (Panse, 1957).
5.3. Correlation

Yield is a complex character since it is the combined
expression of many other associated characters. It is an
example of integration in which the components of yield are
partially independent in their development. Therefore, an
estimation of the inter-relationship between yield and yield
contributing characters is vital. This would facilitate
effective selection for simultaneous improvement of one or
more yield contributing components. Moreover, indirect selec-

tion for one or more components of yleld is more effective



than direct selection for yield itself,

The intensity and direction of association between
characters can be measured by genotypic and phenotypic corre-
lation coefficients (Mode and Robinson, 1959). &~ knowledge
of phenotypic correlation of metric characters with each
other and especially with yield is useful in designing effec-
tive breeding programmes. Genotypic correlation provides a
reliable measure of genetic association between the characters
and help to differentiate the vital associations useful in
breeding from the non-vital ones (Falconer, 1981). /. know-
ledge of genotypic correlation between characters is alsos of
theoretical interest, because it may arise from genetic lin-
kage, pleiotropy or from developmentally induced relation-
ships between components that are indirect consequences of

gene action (Stebbins, 1950).

In the present study, genotypic correlation coeffi-
cients were slightly higher than the respective phenotypic
correlation coefficients, This indicates the masking effect
of the environment to the total expression of the genotype.
These results are in agreement with the reports of Dhanakodi

(1980) in ragi.

>.2.1. Correlstion between green fodder yield per plot and
its components

In the present study green fodder yield per plot was



found to be positively correlated with all characters except
plant height, number of panicles per plot,‘content of chloro-
phyll 'a' and 'b' and total pigments. This indicated that
majority of the yleld components chosen for the study may
probably be directly associated with fodder yield. Improve-
ment in any one of these characterswill lead to an increase

in fodder yield per plot.

Leaf Area Index had high positive correlation with
green fodder yield, which underlines the paramount role of
longer and broader leaves in augmenting the fodder yield.
Similar correlation had been reported in guinea grass by
Speenivasan (1383) and in several other crops like sorghum
(Wakankar et al., 1970; Patel et al., 1973; Singhania et al.,
1977 and Vaithialingam, 1979), fodder oats (Mehra, 1971 and
Nair and Gunta, 1977), rye grass (Rhodes, 1972), and in pearl
millet (Tyagi et al., 1980). The strong and positive corre-
lation between green fodder yield and Leaf Area Index may be
explained on the basis of the 'source-sink' relationships.
The leaf area provides the photosynthesising surface which
serves as the 'source' for assimilates. This assimilates
get accumulated in the vegetative plant parts and also con-
tribute to the pnraduction of more ‘gource' viz,, leal area.
As leaf area increases, the biomass accumulation also get

increased in a linear order which may lead to hisher production.



Dry matter yield had high positive association ~ith
green fodder yield. This suggested true genetic relationship
between these traits. Similar significant associ=ztions in
biomass accumulation were reported by Sotomayor 119s et al.
(1771) in Digitaria, Jhorar and Paroda (1 376) and Vaithialingam
(1973) in sorghum, Fujimoth and Susuki (1375) in Italian rye
grass, Murtaza et al. (1979) in oats, Tyagi =t =l. £1332) in
pearl millet, Sreenivasan (1983%) in guinea grass and Bajiniwal
et al. (1983) in barley. This correlation sugzests that
succulence and water content are similar in the different

varieties tried.

Leaf: stem ratio exhibited positive associztion with
green fodder yleld per plot. Vasudeva Rao and Ahluwalia
(1777) observed similar correlations in sorghum. This indi-
cates that leafy varietles contribute to high fodder yield
and hence this character has to be given priority in selec-

timm.

Ppsitive correlation was also reported between tiller
number per hill and gzreen fodder yield per plot. 'This indi-
cates that the tiller number fully contributes to fodder yield.
Many previous workers have reported similar resulis in other
cereal fodders like fodder bajra {Gupta and Nanda, 1971;

Saxena et al,, 1978 and Tyagi et al., 1980), sorghum (Jhorar



and Paroda, 1976), barley (Sethi and Singh, 1978), fodder
oats (Nair and Gupta, 1977; Dhumale and Mishra, 1378; Murtaza
et al., 1979 and Singh et al., 1980) and also in grass fodders
like sorghum-sudan grass hybrid forage (Hussain and Khan,

197%), blue panic grass (Vaidyanathan, 1973), genus (enchrus

(Ramaswamy, 1974 and Jatasra and Thakral, 1386), Zichanthium
annulatum (Yadav et al., 1976), Italian rye grass (Fujimo:h
and Susuki, 1976), Festuca pratensis (Titov et al,, 1978),
smooth brome grass (Tan et al., 1979), timothy (Salak-warzecha
and Goral, 1979) and Permnisetum pedicellatum (3ingnh and Prasad,
1976). Contrary to these, a negative correlation be tween
these two characters was reported by Sreenivasan (1983) in

guinea grass.

Positive correlation exists between green fodder yield
per hill and green fodder yield per plot. Fodder yield per
plot can be enhanced by having better hills with high green
fodder yield. This suggests the possibility of simultaneous

improvement of these two characters.

Plant height, number of panicles per plot, chloro-
phyll 'a' and 'bt' and total pigments had negative correlations
with green fodder yield per plot. The negative correlation
of plant height and green fodder yield per plot may be explained

as the logical results of negative correlation between plant
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height and number of tillers per hill. Taller varieties have
lesser number of tillers and thus low fodder yield per plot,
Similar correlation was reported by Sood (19735) in forage
sorghum. But contrary to this, many previous workers reported
a strong positive correlation between these twd traits in
other cereal fodders like sorghum, bajra, barley, oats an

in some other grass fodders. Number of panicles per plot
also showed negative correlation with green fodder yield per
plot. Varieties that have lesser number of panicles per plot
at the time of harvest possess a longer vegetative phase
thereby helping to accumulate more assimilate, which finally
contributed to increased fodder yields. These results indi-
cate that medium tall, non flowering or shy flowering types

will give hizher green fodder yield per plot.

Chlorophyll 'a' and 'b' and total pigments showed
negative correlation with green fodder yield. Ostgard (1971)
observed in Phleum pratense, Festuca pratense, Dactylis
glomerata and Poa pratensis that chlorophyll content per
unit leaf area was least in varieties with the hishest growth
rate. The shady environment under which the experiment was
grown mizht also have contributed to such anomalous correla-

tions.

5.3.2. Correlation among the yield components

Data on inter-relationships among the yield components
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revealed more reliable information over 2a mere knowledge of
association between yield and its components. The vield com-
ponents exhibited varying trends >f association among them-
selves. In the present study, the inter-relationships anong
dry weight, green fodder yield, tiller number per hill, leaf:
stem ratio and leaf area index were high and positive at zeno-
typic level. This suggests the possibility of simultaneous
improvement of these characters from a selection programme

involving any one of these traits.

Negative correlation was observed between plant height
and number of tillers per hill, This indicates that taller
varieties have lesser number of tillers. Similar results
nad been reported by Patnaik (1968) and Goud and Lakshmi (1977)
in finger millet, Cill and Randhawa (1775) in fox-tail millet,
Jhorar and Paroda (1976) in forage sorghum, 3Salak-Warzecha
and Goral (1973) in timothy, Murtaza et al. {1373) in oats,
Subramaniam (1979) in little millet and Bainiwal et al. (1983)

in barley.

plant height showed negative correlation with leaf:
stem ratio. This may be attributed to the fact that as
height increases the weight of stem alss increases, Similar
correlation had been reported in ragi by Dhanakodi (1982),
in sorghum by Vaidyanathan (1982) and in Cenchrus ciliaris
by Jatasra and Thakral (1986). Plant height also showed



negative correlation with dry matter yield. This finding
was in accordance with the results sbtained by Subramaniam
(1979) in little millet. Plant height showed negative corre-
lation with Leaf Area Index. But many previous workers
reported positive asgociation between these characters. It
may be the shady environment that contributed to this anoma-

1lous correlation.

Number of tillers per hill recorded negative associa-
tion with number of panicles per plot at the gendtypic level,
put these two characters showed positive association at the
phenotypic level. Positive association of number of tillers
and panicle number at the phenotypic level was recorded by

Dhanakadi (1380) in ragi.

Phaitive correlation was observed between number of
tillers per hill and leaf: stem ratio. This finding was in
confirmity with the results obtained by Phanakodi {1980) in
ragi. Number of tillers alss showed oositive association
with Leaf Area Index. Dositive association of tiller number
and leaf area was reported by Mehra et al. (1771) in oats.
vwhen the number »>f tillers increases, the number of leaves
als> increases and thus there is a higher leaf: stem ratio

and high value for Leaf Area Index.

Number 5f tillers per hill and dry matter yield showed
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positive correlation. Similar results had been reported by
Sethi and Singh (1978) in barley, Salak-warzecha and Goral
(1379) in timothy, Murtaza et al. (1979) in oats, Subramanian
(1379) in little millet and Jatarra and Thakral {1386) in

Cenchrus ciliaris.

In the present study, Leaf irea Index showed high posi-
tive correlation with dry matter yield. Similar findings have
been reported in winter wheat (Aase, 1978), oats (3ao et al.,
1973) and in guinea grass by Sreenivasan (1983). VYoshida
(1972) suggested that greater dry matter pro>duction could be

expected in erect genotypes provided Leaf Area Index is large.

Leaf: stem ratio also showed positive association with
dry matter yield. This was in agreement with the findings of
Sreenivasan (1983) in guinea grass itself. In the present
study, Leaf Area Index and leaf: stem ratio are correlated
to each other, Sreenivasan (1983) also sbtained similar

results in guinea grass,

The content of chlorophyll 'a' and 'b' are inter-
correlated. Both showed positive correlation with the con-
tent of total pigments, Significant correlation between
chlorophyll 'a' and 'b' had been reported in pearl millet
by Phul et al. (1974). Since number of tillers per hill,

leaf: stem ratio, leaf Area Index, green fodder vyield per



hill and dry matter yield showed high magnitude of correla-
tion with green fodder yield per plot and among themselves,
selection can be based on these characters for improving

fodder yield in guinea grass,

5.4, Path analysis

Coefficients of correlation indicate the intensity
and direction of character associations in a crop. The inter-
relationships of component characters of yield provide infor-
mation about the likely consequences of selection for simul-
taneous improvement of these characters. This situation 1is
further explicable by path analysis proposed by Wright (1921)
and 1llustrated by Dewey and Lu (1959). It is an efficient
biometric tool throwing light on the contribution (direct
effect) of a character to the yield and also its influence

(indirect effect) through other characters.

Many workers have utilised path analysis to measure
the degree of influence of the component characters on fodder
yield of several fodder crops. In the present study, the
relative contribution of different characters towards fodder
yield and the co-ordinated relationship existing among these
traits were determined by taking the fodder yield and five
of its component characters in guinea grass and subjecting

them to path analysis. Out of these five component characters,



four characters (green fodder yield per hill, leaf: stem ratio
on fresh weight basis, tiller number per hill and plant height)
exhibited positive direct effect on green fodder yield per

plot. Leaf Area Index showed negative direct effect.

The maximum direct contribution to green fodder yileld
per plot is through green fodder yield per hill. This was
followed by leaf: stem ratio on fresh weight basis, number of
tillers per hill and plant height. The correlation of green
fodder yield per hill and green fodder yield per plot was
high and positive. This is due to the total effect of its
direct contribution and its indirect effect through leaf: stem

ratio on fresh weight basis.

The positive correlation between green fodder yield
per plot and leaf: stem ratis on fresh weight basis may be
due to the direct effect of this character on green fodder
yield per plot and also due to the indirect effect through
green fodder yield per hill. The direct effect of tiller
number on green fodder yield per plot and indirect effect
through leaf: stem ratio on fresh weight basis contributed
t5 the higher correlation of green fodder yield per plot and
number of tillers per hill. The positive direct effect of
tiller number and fodder yield was in confirmity with the
findings of Ramaswamy (1974) in Cenchrus ciliaris and

Cenchrus setegerus, Tan et al. (1979) in smooth brome grass,



Murtaza et al. (1973) in fodder oats, Tyazi et al. (1980) in
pearl millet, Dhanakodi (1980) in ragi and by Sreenivasan

(1983) in guinea grass.

Positive direct effect of plant height on fodder yield
was in confirmity with the findings by Patel et al. (1973)
and Pokle et al. (1373) in sorghum, Singh and Prasad (1976)
in Pennisetum pedicellatum, Dhumale and Mishra {1978) in

forage oats and by Sreenivasan (1983) in guinea grass.

The correlation of plant height on green fodder yield
per plot was negative, though its direct effect is positive,
This negative correlation may be due to the negative indirect
effects through number of tillers per hill, leaf: stem ratio
on fresh weight basis and green fodder yield per hill. Plant
height and number of tillers were negatively associated which
was evident from the fact that the taller varieties produced

lesser number of tillers.

Leaf Area Index had positive correlation with green
fodder yield per plot. But, its direct effect on green fodder
yield per plot is negative. It has got high positive indirect
effects on green fodder yield per plot through green fodder
yield per hill and leaf: stem ratio on fresh weight basis.

From the above findings, it can be concluded that,



green fodder yield per hill contributed maximum to green
fodder yield per plot. Leaf: stem ratio on fresh weight
basis directly contributed to green fodder yield per plot.
Leaf Area Index had positive indirect effect on green fodder
yield per plot through leaf: stem ratis on fresh weight basis

and green fodder yield per hill.

In the present study comparatively high values of
genotypic coefficient of variation, heritability and genetic
gain and also positive correlation with green fodder yield
per plot and positive direct and indirect effect on green
fodder yield per plot were recorded by three characters
viz., green fodder yield per hill, leaf: stem ratio on fresh
welght basis and Leaf Area Index. As such in the genetic
improvement programme aiming higher productivity, these three

characters should be given prime importance.
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SUMMARY

The present investigation was undertaken at the
Department of Plant Breeding, College of sgriculture, Vellayani
during June to December, 1987. Fifteen types of gulnea grass
were evaluated under partial shade conditions in coconut
gardens, Observations were made o5n plant height, number of
tillers per hill, number o5f panicles per plot, leaf: stem
rati> on fresh weight and dry weight bases, green fodder
yield per hill and per plot, dry matter yield and photosyn-
thetic efficiency, Leaf Area Index, chlorophyll ‘*a' and 'b!
and total pigments from each 9f the fifteen types under study.

Variability, correlation and path analysis were studied.

The varieties selected for the investigatinn exhibited
significant differences for all the characters studied excepnt
for dry matter yield per plot, chlorophyll 'a' and 'b' and
total pigments. This indicated that considerable amount of
variability existed among them. The mesn values for almost
all the important yield contributing characters were more
for the variety MC-14 and thus found to express the maximum

production potential under partial shade in Coconut gardens,

Green fodder yield per hill and Leaf Area Index were
found to exhibit considerable variability both at phenostyoic

and genotypic levels indicating that these characters are



potentially variable. Analysis of variance alss revealed

that the expression of almost all the character is affected

by environment. Large values of genotypic coefficient of
variation were recorded by green fodder yield per nill, number
of panicles per plot, Leaf Area Index and leaf: stem ratio

on dry weight and fresh weight bases. The lowest genotyoic
coefficient of variation was observed for chlorophyll ‘'a‘

content.

Genotypic coefficient of variation alonz with herita-
bility would give a better understanding of the amount of
advance expected by phenotypic selection. In general, the
heritability estimates were medium to high for most of the
characters. Very high value of heritability was recorded
for number of panicles per plot followed by leaf: stem ratio
and plant height., OCreen fodder yield per hill and Leaf Area
Index alss recorded moderately high heritability. The high
heritability values for the above characters indicate the

minimum influence 5f environment on these characters.

Heritability in conjunetion with genetic advance is
more effective and reliable in predicting the resultant
effect of selectinsn than heritability alone. High values
of heritability and genetic advance together indicate addi-

tive gene action for the character. Number of panicles per
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plot recorded high heritability coupled with high venetic
gain. Leaf: stem ratis sn dry weight basis, leaf: stem rati,
on fresh weight basis, green fodder yield per hill and Leaf
Area Index recorded moderately hizh heritability and genetic

3ain.

Comparatively high values of gendtypic coefficient
of variation, heritability and genetic zain were recorded
for the yield components such as green fodder yield per hill,
leaf: stem ratio and Leaf Area Index. Therefore selection
for these characters will be effective. fventhough plant
heizht had high heritability, the expected genetis zain was
low. This may be due to the non-additive Zene efiect and

genotype x environment interaction.

An estimate »of inter-relationships between green fadder
yield per plot and yield contributing characters is vital
because this would facilitate effective selection, for simul-
CTaneosus improvement of one or more of the yield components,
The intensity and direction of assaociation were measured by

genstypic and phenstypic correlation coefficients,

The genotypic correlation coefficients were slightly
nigher than the ohenotypic correlation coefficients which
indicated ths masking effect of the environment in the total

expression of the genotypes. There was positive zenotypic



correlation of green fodder yield per plot with tiller number
per hill, green fodder yield per hill, dry matter vield,
leaf: stem ratio and Leaf Area Index. ?“lant height, number
of panicles per plot, chlorophyll 'a' and 'b' and total piz-
ments exhibited negative genotypic correlation with green
fodder vield per plot. Hence simultaneous improvement of
these characters and green fodder yield per plot is rather
difficult through simple selections. The yield components

also exhibit varying degrees of association among themselves.

Path analysis revealed that the maximum direct effect
fodder yield per hill, Leaf: stem ratio on fresh weight
basis, number of tillers per hill and plant height also exhi-
bited positive direct effect on fodder yield., Leaf Area
Index exhibited negative direct effect and positive indirect
effects through green fodder yield per hill and leaf: stem
rati> on fresh weight basis on green fodder yield per plot.
35 green fodder yield per hill, leaf: stem ratio on fresh
weight basis and Leaf Area Index are to be given importance

in selection programmes.

In the present study high values of genotypic coeffi-
cient of variation, heritability, genetic gain and positive

correlation with zreen fodder yield per plot and positive
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ABSTRACT

A research programme was carried sut at the Departuent
of Plant Breeding, College of Agriculture, Vellayani, during
June to December, 1987 with the objective of evaluating the
expression of production potential of guinea grass clones
under partially shaded conditions in coconut plantations
through estimation of genetic variability, correlation of
green fodder yield and other components and the direct and
indirect effects of different comoonents on green fodder yield.
Fifteen varieties of guinea grass were evaluated under par-
tially shaded conditions in the inter spaces of coconut plan-
tation, adopting a randomised block design replicated thrice.
Data on thirteen characters were recorded and subjected to
analysis of variance and covariance. The genotypic and pheno-
typic coefficient of variation, heritability in the broad
sense, genetic advance and genotypic and phenotypic correla-
tions were estimated. Path analysis was conducted using
green fodder yield per plot as the effect and five component

characters as the cause,

‘nalysis of variance revealed significant differences
among the varieties for plant height, number of tillers per
hill, number of panicles per plot, leaf: stem ratios on fresh

weight and dry weight bases, green fodder yield per hill and



per plot, dry matter yield per hill and Leaf Area Index.
Analysis of variance for chlorophyll pigment contents (chlo-
rophyll 'a!, 'b' and total pigments) and dry matter yield per
plot revealed that there was no significant difference among
the varieties. High genotypic coefficients of wvariation,
moderate to high heritability and genetic gain were recorded
for the yield components viz,, green fodder yield per hill,
leaf: stem ratio and Leaf Area Index suggesting the reliabi-
lity of these characters during selection programmes for the
improvement of this crop. Green fodder yield per plot recorded
high positive genotypic correlation with tiller number jer
hill, green fodder yield per hill, dry matter yield, leaf:

stem ratio and leaf Area Index.

Path analysis revealed that green fodder yield per
hill had the maximum direct contribution for green fodder
yield per plot, followed by leaf: stem ratio on fresh weight
basis, number of tillers per hill and plant height. Leaf Area
Index exhibited negative direct effect and positive incirect
effect through green fodder yield per hill and leaf: stem
ratio on fresh weight basis on green fodder yleld per plot.
It can be surgested that an ideal plant type of guinez grass
for cultivation under partially shaded conditions should have
high Leaf Area Index with more number of leaves resulting in

high green fodder yield per hill, Thus green fodder yield



per hill, leaf: stem ratio on fresh weizht basis and Leaf
Area Index may be considered in breeding programmes for deve-
loping high fodder yielding guinea grass varietics suited to

partially shaded conditions of coconut plantations.



