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INTRODUCTION



INTRODUCTTION

Agriculture and dairing are the most important occupation
of majority of the population in Iﬂdia. Eventhough India has a large
live stock pdpﬁlation of over 343 million, the production of milk and
their live stock products is the lowest in the world. The analysis
of '- this situation reveals that one of the main reasons for the low
productivity of our live stock is malnutrition, under nutrition or

both. Patil and Singh (1990) reported that in India there is a

shortage of 388 millicn tonnes of greenfodder.

In Kerala, the availability of roughage is only 4.2 million
tonnes against the requirement of 6.2 million tonnes needed for
f_e-eding 3.4 million adult cattle, The present fodder production is
only l1.4% of the total requirement (Pillai and Nair, 1989). This
large deficit can be overcome by developing and identifying superior
varieties. Guinea grass, a native of tropical Africa, is the most
important and popular fodder grass grown in Kerala. It is suited for
Kerala conditions due to its hardy nature and tolerance to drought
and partial shade. This highly nutritious and productive perennial
fodder grass is well relished by all kinds of live stock in Kerala.
Since there is high population pressure on land there is only limited
scope for increasing the area under fodder crops. So the only way
to increase production is to develop superior clones and grow them

in marginal lands.



Eventhough varietal testing has been carried out for
identifying high yielding guinea grass varieties under AICRP (forage
crops),. no systematic effort has been made for screening . large
germ‘ plasm for analysing the variability, correlations, path analysis
and formulation of selection index, which may give valuable basic
genetic information necessary for the genetic improvement of this
Crop. Hence the present research programme was undertaken with
the objective of estimating the genetic variability, correlations,
cause effect relationship and formulation of selection index for

identifying superior guinea grass clones.
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REVIEW OF LITERATURE

1.1. Variability

Variability present in a population is due to genctype,
environment and genctype environment interaction. Polygenic
characters are highly influenced by environment. So it ié important
to identify whether the variability is due to the genotype or due to
the environment. This can be obtained by estimating the genotypic
and phenctypic coefficient of variation (GCV and PCV) and
heritability. A brief review of work done in guinea grass and other

fodder crops are summarised here.

i} Guinea grass

Burton et al. (1973) studied 158 accessions of guinea grass

and reported variation inplant height and fresh plant weight.

Pillai et al. (1974) evaluated 30 clones of guinea grass and
reported significant difference. in leaf stem ratio for FR 553 (1.78)
green and dry matter vyield for FR 600 (68.50 and 13.32 kg

respectively).

Sidak et al. (1977) studied 192 clones of guinea grass and
reported that annual dry matter yield ranged from 1.88 kg to
2.41 kg per plant and crude protein content from 13.9 to 17.2 per

cent.



Jose et al. (1978) studied bulk samples of 28 guinea grass
population and reported significant difference for tiller number,

plant height, panicle length and da'ys to flowering.

Sreenivasan (1983) estimated variability in 24 varieties of
guinea grass and reported significant difference for mean values for
all the characters he studied. He also observed maximum genctypic
coefficient of variation (GCV) for dry fodder yield (74.58 per cent),
followed by green fodder yield (71.29 per cent) and leaf area index
(63.61 per cent). He has noticed high GCV estimates for plant height
(31.93 per cent), panicle length (28.88 per cent), leaf stem ratio
(27.75 per cent) and number of tillers (21.83 per cent). In his
studies the crude fibre content exhibited the least GCV estimate
(7.52 per cent) followed by crude protein content (8.93 per cent).
The highest phenctypic coefficient of variation (PCV) was recorded
for dry fodder yield (72.15 per cent). The PCV values recorded for
plant height was 34.14 per cent, for number of tillers 30.49 per
cent, for length of panicle 30.03 per cent and leaf stem ratio 27.79
per cent. Among the dguality characters crude protein content and
crude fibre content recorded phenctypic coefficient of variation

values of 11.10 per cent and 8.73 per cent respectively.

Sally (1988) reported significant difference for all the

characters studied in six varieties of guinea grass. In her study dry



matter yield showed maximum phenotypic coefficient of variation
{33.15 per cent). A low PCV value was: recorded for the characters
Leaf stem vratio (2L.21 per cent), infloresence count (18.59 per
cent), green fodder vyield (16.99 per cent), crude protein content
(9.15 per cent), height of plant {6.76 per cent) and width of leaves
(5.76 per cent). The tiller count recorded the lowest PCV value of
4.88 per cent. The maximum GCV was recorded by dry matter yield
(24.03 per cent). All the other characters such as infloresence count
(13.13 per cent), leaf stem ratio (13.31 per cent), green fodder yield
(11.68 per cent), crude protein content (6.91 per cent), tiller count
(2.23 per cent) and height of plant (2.33 per cent) recorded a lower
GCVY value. The lowest GCV value was recorded for weight of leaves

(2.1 per cent).

Thejasee Bhai (1988) studied variability in 15 guinea grass
clones under partially shaded condition and reported that there was
significant difference for the characters under study. The maximum
phenotypic variance ‘'was: reported for green fodder yield per hill
and minimum for leaf stem ratio on fresh weight basis. Maximum
genotypic variance was observed for green fodder vyield per hill
followed by plant‘height and dry matter yield per hill. Low values
were reported for number of panicles per plot and number of tillers
per hill. Leaf stem ratio on fresh weight- basis recorded the minimum

genctypic variance. The estimates of the coefficient of variation for



the above traits revealed that green fodder yield per hill showed
maximum phenotypic coefficient of variation (35.8 per cent). This
was followed by leaf area index (28.72 per cent), number of
panicles per plot (25.86 per cent), green fodder yield per plot
(25.53 per cent), leaf stem ratio on dry weight basis (23.93 per
cent) and le;:lf stem ratio on fresh weight basis (22.09 per cent).
The highest genotypic coefficient of variation was observed for green
fodder yield per hill (26.22 per cent), followed by number of
panicles per plot (23.49 per cent) and leaf area index (22.93 per
cent). Leaf stem ratio on dry weight basis (19.54 per cent) and leaf
stem ratio on fresh weight basis (16.70 per cent) showed moderately

high genotypic coefficient of variation.

Santhipriya (1991) studied six varieties of guinea grass and
reported highest phenctypic variability for green fodder vyield
(275651.23) followed by dry matter vyield (22308.40), leaf area
(511.11) and height of grass (418.23). The lowest ‘.was reported for
leaf stem vratio {0.69). Genotypic variance was higher for green
fodder yield (21752.53) followed by dry matter yield (4701.47), leaf
area (341.73) and height of grass (324.49) and lowest for leaf stem

ratio (0.39) followed by inflorescence count (3.89).

The phenctypic coefficient of variations were high for the

characters, inflorescence count (241.16 per cent), leaf area



(41.32 per cent), leaf stem ratio (39.33 per cent) and root length
(38.4 per cent). High genotypic coefficient of variations were
reported for inflorescence count (212.27 per cent), leaf area (33.78
per cent), root length (33.61 per cent) and leaf stem ratio (29.54

per cent).

ii) Sorghum

Genetic variability was studied in a collection of seventy

divergent varieties of fodder sorghum (Sorghum vulgare) by Swarup

and Chaugale (1962a) who reported high phenotypic variability for
plant height, lengtn and weight of panicle and HCN content. A
number of characters such as plant height (53.11 per cent), leaf
number (56.27 per cent) and green fodder yield (95.88 per cent)

recorded high GCV.

Sindagi et al. (1970) estimated variability in F, progenies
of intervarietal crosses of sorghum and reported maximum GCV value

for green fodder yield (65.40 per cent). "

Arora et al. (1975) reported variability in protein content

from 4.8l to 7.44 per cent in forage sorghum.
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Rana et al. (1976) recorded genotypic coefficient of
variation of 15.0 per cent for plant height and 30.0 per cent for

green fodder yield in forage sorghum.

Lodhi et al. (1977) studied variability between hybrids and
varieties in forage sorghum and reported considerable amount of
variability with respect to plant height, number of tillers per

plant, leaf stem ratio and green fodder yield per plant.

Kaushik (1987) in fodder sorghum reported high genotypic

variance for plant height.

Kulkarni “and Shinde (1987) reported high genetic variability

for plant height and dry fodder yield in sorghum.

iii) Bajra ’
Gupta and Gupta (1971) reported high genetic variability

for the characters stem thickness, plant height and leaf size and

medium for leaf number and green fodder yield.

Gupta and Nanda (1971) studied 176 lines of Bajra including
Indian varieties and inbreds, African varieties and American inbreds
and reported that Indian varieties were variable for leaf number,

stem thickness and plant height. The African varieties were most



variable for yield, leaf size, leaf number and stem thickness. The

American inbreds recorded maximum variability for plant height.

Sangha and Singh (1973) stuided six bajra (Pennisetum
typhoides) varieties and observed that fodder yield had maximum
phenctypic (14.14 per cent) as well as genctypic (18.72 per cent)
coefficient of variation. The PCV and GCV values were 12.77 and
12.22 per cent respectively for tiller number. The least estimates of
PCV (4.08 per cent) and GCV (3.85 per cent) were observed for ear

length.

Tygai et al. (1980) studied 30 strains fo Pearl millet

(Pennisetum typhoides) and reported maximum GCV. value for green

fodder vyield (14.71 per cent). This was followed by number of
leaves (11.77 per cent), leaf breadh (11.18 per cent), dry matter
vield and stem girth (9.94 per cent), number of tillers (7.8 per

cent), plant height (5.57 per cent) and leaf length (4.67 per cent).

Prakash (1983) reported high genoctypic coefficient of
variation for plant height, forage yield per plant and dry matter

vield per plant in fodder bajra.

Kunjir and Patil (1986) studied variability in pearl millet
and reported high genctypic and phenotypic variability for tiller

number



iv) Ragi
A comparison of coefficients of phenotypic and genotypic
variation in ragi was made by Kempanna and Thirumalachar (1968)

who reported that the tiller number per plant was very much under

the influence of environment.

Patnaik (1968) noted high phenctypic variation for number
of tillers and high genotypic variation for plant height in finger

millet.

Kempanna et al. (1971) observed genotypic coefficient of
variation exceeding 30 per cent for number of productive tillers and

less than 1% per cent for plant height in fodder ragi.

Mahudeswaran and Murugesan (1973) estimated variability in

Eleusine coracana and reported maximum GCV value for straw vyield

{29.2 per cent) and minimum for plant height (13.7 per cent).

Patnaik and Jana. (1973) studiad 18 fodder ragi varieties
and reported genotypic coefficient of variation of less than 15 per

cent for plant height, number of tillers and number of panicles.

In fodder ragi, Appadurai. 2t al. (1977) reported genctypic

coefficient of variation of 9.8 per cent for plant height, 27.1 per
cent for number of productive tillers and 44.1 per cent for straw

weight.
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Goud and Lakshmi (1977) reported wide range of phenotypic

variation for most of the yield components in finger millet.

Mishra et al. (1978) in fodder dr:agi. reported genotypic
coefficients of variation values less than 13 per cent for plant

n

height and number of effective tillers.

Agalodia et al. (1979) reported genctypic coefficient of

variation less than 15 per cent for plant height.

In ragi, Dhanakodi (1980) reported | maximum genotypic
variance for fodder yield. The lowest phenctypic as well as
genctypic variances were reported for leaf stem ratio. The highest
phenotypic coefficient of variation (91.59 per cent) was observed for
plant height. Fodder yield, leaf stem ratio and tiller number
recorded high phenotypic coefficient of variation (36.03 per cent,
21.24 per cent and 19.53 per cent respectively). . Fodder yield
registered the highest genctypic coefficient of variation (30.43 per
cent). The GCV values were high for plant height, leaf stem ratio,
and tiller number (22.15 per cent, 16.56 per cent and 14.06 per cent

respectively).

v) ODats

Phul et al. (1972) studied 40 genctype of oats (Avena

sativa) for fodder characters and reported maximum values of GCV



for fodder vyield (17.99 per cent) and tiller number (17.01 per
cent). They have also reported GCV values of 6.24 per cent for
plant height, 6.82 per cent for leaf length, 8.76 per cent for leaf

breadth and 5.35 per cent for number of leaves.

Nair and Gupta (1977) studied 32 diverse fodder oats and
reported high GCV estimate of 33.68 per cent for green weight of
leaves followed by weight of straw (27.28 per cent) and leaf stem
ratio (18.95 per cent). Among quality characters the maximum GCV
was recorded for percentage ash content (13.33 per cent). This was
followed by crude protein content (10.16 per cent). Low values of
GCV were observed for plant height (8.64 per cent) and dry matter

yield (B.74 per cent).

Tyagi et al. (1977) conducted variability studies in fodder
oats and reported high GCV value for dry matter yield (29.56 per
cent). This was followed by plant height (28.94 per cent). In thier
stusiy’ the number of tillers per plant recorded a GCV estimate of
25.81 per cent and green fodder vyield 23.43 per cent. Low GCV
values were estimated for leaf tem ratio (15.75 per cent) and number
of l'eaves (12.16 per cent). The lowest GCV value was recorded for

leaf breadth (5.2 per cent).

Rahaman and Roquib (1987) in fodder oats reported high
genctypic coefficient of variation for green fodder vyield, plant

height and tiller number per plant.

12



vi) Other fodder crops

In little millet, Yadav and Srivastava (1976) reported that

genotypic coefficient of variation was highest for straw yield.

Subramaniam (1979) reported high genctypic variance for

plant height in little millet (Panicum miliare). The maximum

Phenotypic and genotypic coefficient of variation was noticed for

panicle number (25.31 per cent and 24.63 per cent respectively).

Gupta et al. (1974) studied forage yield of marval grass

{Dichanthium annulatum) and reported highest phenctypic coefficient

of variation for forage yield (78.44 per cent) followed by number

of tillers (64.5 per cent).

In foxtail millet, Cill and ‘Randhawa (1975) reported
maximum ‘genotypic coefficient of variation for plant height and

minimum for number of inflorescence.

Nagarajan and Prasad (1980) estimated variability in 50

genotypes of Setaria italica and reported higher genctypic coefficient

of variation for straw vyield (46.13 per cent). The GCV estimated
for number of branches was 19.91 per cent and for plant height

14.59 per cent.

13



Aranjo et al. (1983) studied 67 accessions of tall Fescue

(Festuca arundinacea) and reported significant difference for annual

dry matter yield and plant height.

Surprenaul and Michand (1988) in timothy grass reported

significant variation for plant height and dry matter yield.
2. Heritability and genetic advance

i) Guinea grass

Machado et al. (1988) studied 24 hybrid plants and
reported high heritability for dry matter yield, plant height and

leaf percentage and moderate heritability for crude protein.

Sally (1988) reported comparatively higher estimate of
heritability for crude protein content (56.98 per cent) followed by
inflorescence count (56.16 per cent), dry matter yield (55.56 per
cent) and green fodder yield (51.8l1 per cent). Moderate heritability
estimates of 43.67 per cent, 32.37 per cent and 36.59 per cent were
recorded for tiller counts,-leaf stem ratio ran‘d crude fibre contents.,
tia'spel.ctively..'. Comparatively lower estimate of heritability was
recorded for width of leaves (13.95 per cent) and plant height (11.7
per cent). She has also reported higher genetic advances for

inflorescence count (21.51 per cent) followed by green fodder yield



(17.30 per cent) and leaf stem ratio (17.23 per cent). Crude
protein content recorded a genetic advance of 10.74 per cent while
the characters tiller count, crude fibre content, plant height and
width of leaves showed very low estimates of genetic advance which

ranged from 4.39 per cent to 1.63 per cent.

Thejasse Bhai (1988) reported hgiher heritbility estiamtes
for number of panicles per plant (82.45 per cent) followed by leaf
sterfn ratio on dry weight basis (66.32 per cent), Leaf stem ratio on
fresh weight basis (59.98 per cent) and plant height (54.65 per
cent ). Green fodder yield per hill and leaf area index recorded
moderately high heritability. Low values of heritability were
recorded for chlorophyll 'a' (17.47 per cent) and chlorophyll 'b'
(L7.66 per cent). She has reported high genetic advance for green
fodder yield per hill (84.59 per cent) and moderate genetic advance
for plant height (17.83 per cent), dry matter yield per hill (9.49
per cent), green fodder yield per plot (7.1 per cent) and number
of panicles per plot (6.76 per cent). Other characters showed a

lower estimate of genetic advance in her study.

Santhipriya (1991) reported higher estimate of heritability
for height of grass (77.59 per cent) followed by inflorescence count
(77.48 per cent), leaf area (66.88 per cent) and leaf stem ratio

(56.43 per cent). The low value of heritability was reported for

15



green fodder yield (7.89 percent) and and matter yield (21.07 per
cent). She has also reported high genetic advance for inflorescence
count (384.91) followed by leaf area (56.91) and leaf stem ratio
(45.72). The genetic advance were low for green fodder yield

(5.84) and dry matter yield (15.68).

ii) Sorghum
Swarup and Chaugale (1962a) studied  seventy divergent

varieties of sorghum and reported higher heritability values for
plant height (98.36 per cent), leaf number (98.18 per cent) and
green fodder vyield (84.83 per cent). The genetic advances
recorded were 108.53 per cent for plant height, 114.88 per cent for

leaf number and 8l.31 per cent for fodder yield per plant.

Sindagi et al. (1970) studied parents, F.s and F, s of two

intervarietal:. crosses of fodder sorghum and reported high heritability

and genetic advance for plant height (82.14 per cent and 37.62 per
cent respectively) and green fodder vyield (heritability 86.05 per
cent and gentic advance 72,47 per cent). The number of leaves
recorded a heritability estimate of 59.03 per cent and genetic

advance of 26.8l per cent.

Sainy and Paroda (1975) reported low estimates of

heritability (below 30 per cent) for the characters leaf weight, stem

16



weight and green fodder yield and medium heritability (30 to 40 per
cent) for number of tillers in 6 x 6 diallel cross involving six type

of sorghum.

In forage sorghum, Jhorar and Paroda (1976) estimated
higher heritability values for leaf area (93.32 per cent), number of
tillers per plant (88.63 per cent), plant height (87.93 per cent)
green fodder yield (87.50 per cent) and dry matter yield (86.93

per cent).

Rana et al. (1976) in forage sorghum estimated higher
heritability for green fodder yield (64.5 per cent) and plant height

(62.7 per cent). -

Sidhu and Mehindiratta (1980) estimated high heritability

for leaf length and plant height in forage sorghum.

Sood and Ahluwalia (1980) reported heritability estimates
exceeding 30 per cent for plant height, number of leaves per plant,
leaf length, green fodder yield per plant and dry matter yeild per

plant in forage sorghum.

In forage sorghum, Mathur and Patil (1982) estimated higher

heritability estimates for leaf number (88.88 per cent) followed by



dry matter yield (70.52 per cent), plant height (54.70 per cent)
and number of tillers per plant (49.22 per cent). The genetic

advance was high for number of leaves per plant (165.28 per cent).

Singhania et al. (1977) in forage sorghum estimated high
heritability for dry matter content and low heritability for yield,

crude protein content and leaf stem ratio.

In Jowar, Singh (1982) reported high heritability estimates
for plant height, leaf number, leaf yield and forage yield. Genetic

advance was reported to be high for leaf yield per plant.

iii. Bajra

Gupta and Gupta (1971) in pearl millet reported higher
heritability values for leaf number (97.91 per cent), leaf size (72.74
per cent), plant height (62.78 per cent) green fodder yield (61.10

per cent) and stem thickness (30.l7 per cent).

Gupta and Nanda (1971) studied 176 lines of bajra germplasm
consisting of Indian and African varieties and Indian and American
inbreds. Indian varieties recorded higher heritability for Ileaf
number (87.60 per cent) and stem thickness (55.95 per cent) while
Indian inbreds recorded high heritability for plant height (61.72 per

cent) and leaf size (53.11 per cent). In African varieties



heritability was higher for leaf number (72.68 per- cent), green
fodder yield (61.28 per cent) and stem thickness (60.00 per cent).
In American inbreds, higher heritability was: estimated for plant

height (93.24 per cent) and green foddeer yield {63.12 per cent).

Sangha and Singh (1973) studied six bajra varieties and
reported that fodder yield had maximum heritability (93 per cent)
followed by number of tillers (92 per cent). Geﬁet:ic advance as per
centage of mean were 37.18 per cent and 24.08 per cent respectively

for the above characters.

Tyagi et al. (1980) estimated .higher heritability for green
fodder yield (66.48 per cent), plant height (65.05 per cent) and
stem girth (56.90 per cent). The dry fodder yield (22.01 per cent)
and leaf breadth (25.56 per cent) showed a lower estimate of
heritability. Genetic advance as per centage of mean was reported

to be low for all the characters and medium for green fodder

Yield in pearl millet.

In Bajra, Terinder Kumar (1982) reported high heritability
and expected genetic advance for green and dry matter vyield per

plant, leaf weight and stem weight.

Mohan and Dua (1984) in pearl millet estimated higher
heritability for leaf breadth (63.66 per cent) followed by plant

19



height (52.69 per cent) and leaf length (44.88 per cent:).l The
lowest value was estimated for green fodder yield (21.16 per cent).
Genetic advance was reported to be higher for plant height (37.75
per cent) followed by leaf number (24.88 per cent) and green fodder

yvield (17.11 per cent). .

Kungiar and Patil (1986) observed high heritability estimates
for tiller number (64.80 per cent)and plant height (56.09 per cent)
in pearl millet. The genetic advance for these characters wase also

found to be very high indicating additive gene action.

iv) Ragi
Kempanna and Thirumalachar (1968) reported medium

heritability (32.28 per cent) for number of tillers per plant in ragi.

Patnaik (1968} reported high heritability for plant height
(68.4 per cent). but = low value for number of tillers (15 per cent)

in finger millet.

Patnaik and Jana (1973) studied 18 ragi varieties and
reported a heritabilty value of 37.69 per cent for-plant height and
27.82 per cent for number of tillers. Genetic advance as -percentage
of mean was-: 93.65 per cent and 13.29 per cent for plant height

and number of tillers respectively.

20



Mahudeswaran and Murugesan  (1973) estimated  high
hereitability for plant height (90.3 per cent) and straw yield (67.6
per cent). They have reported genetic advance of 33.9 per cent for

straw yield and 19.5 per cent for plant height.

Appadurai gt al.' (1977) estimated high heritability for number of
leaves in main stem (80 per cent) and stem weight (72.5 per cent)
in ragi. But plant height showed a lower value (37.2 per cent).
Genetic advance as percentage of mean was. high for straw weight
(77.4 per cent). .. NUmber __ of leaves on main stem (30.7 per cent)

and plant height (12.4 per cent) showed lower values.

v} Qats

Phul et al. (1972) studied 40 genotypes of cats and reported
maximum  heritability for tiller number (57.21 @per cent).
Heritability for cther characters was: 51.01 per cent for fodder
yield, 45.51 per cent for plant height and 37.50 per cent for leaf
breadt-:h. Lower values of heritability were reported for number of
leaves (25 per cent) and leaf length (23.67 per cent). The genetic
advance as per centage of mean was. also high for forage vyield
(26.46 per cent) and tiller number (26.56 per cent). OCther

characters showed lower estimate of genetic advance.

Nair and Gupta (1977) analysed 15 characters of 32
varieties of fodder oats and reported higher heritability for leaf



stem ratio (98.69 per cent), number of leaves (96.03 per cent),
number of tillers (95.29 per cent),-leaf avea (94.77 per cent), plant
height (92.87 per cent), green weight of leaves (91.06 per cent) and
total green yield (90.74 per cent). Total green yield (88.56 per
cent) recorded the maximum genetic advance. The crude protain per
centage (2.12 per cent) and leaf stem r.atio (1.0 per cent) showed

comparatively lower values.

Tyagi et al. (1977) estimated heritability in fodder oats
and reported that heritability estimates in general, were high for all
the traits. Plant height (90 per ceﬁt), leaf breadth (90.91 per
cent), leaf stem ratio (99.78 per cent) and green fodder yield (91.38
per cent) showed heritability estimates above 90 .per cent. High
heritability' estimates accompanied by high genetic advance was
observed for green fodder yield, dry matter yield and leaf stem
ratio, fAndicating that the above traits were predominently governed

by additive gene effects.

Choubey and Gupta (1986) reported that expected genetic
advance and heritability were high for height and yield of green

foliage in fodder oats.

Rahaman and Roquib (1987) reported that heritability
estimate was . moderate for stem girth, plant height, leaf number,

leaf length and low for green fodder yield in fodder oats.



vi) Other fodder crop

In barley, Sethi and Singh (1978) reported high heritability
and ‘genetic advance for dry matter production, leaf area and plant

height.

In fofage barley, Singh and Patil (1983) estimated higher
heritability for dry matter yield (72.04 per cent), followed by
plant height (58.61 per cent) and green forage _yield. (55.10 per
cent). The leaf stem ratio had lowest heritability (12.15 per
cent). The genetic advance as percentage of mean was: also higher
for dry matter yield (55.82 per cent) and green forage yield (44.62
per cent). Plant height (14.99 per cent) and leaf stem ratio (12.15

per cent} recorded lower genetic advances.

Singh and Prasad (1974) in Pennisetum pedicellatum reported

high estimate of heritability for tiller number (81.46 per cent) and
lower values for green fodder yield (28.17 per cent) and dry matter

yield (15.38 per cent).
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Yadav et al. (1976) in pagsture grass . (Dichanthium
annulatum) reported that the heritability and expected genetic
advance were 27.2 per cent and 90.5 per cent for leaf number and

13.2 and 87.5. per cent for tiller number.

Sleper et al. (1977) estimated high broad sense heritability
for number of tillers per plant (69.0 per cent), yield per tiller and

yield per plant (66.0 per cent) in tall fescu (Festuca arundinaceae).

Salach and Goral (1979) estimated higher heritability values
for plant height (75.5 per cent), number of vegetative tillers
(61.85 per cent) and lower valuz for dry matter yield (20.61 per

cent) in timothy grass (Phleum pratense)

Najarajan and Prasad (1980) reported higher heritability for
plant height (91..67 per cent), number of branches (69.65 per cent)
and medium heritability for straw yield (35.8 per cent) in Foxtail
millet. The straw yield recorded high genetic advance as percentage
of mean (82.l14 pr cent). while : the number of braches (34.2 per

cent) and plant height (28.79 per cent) recorded medium values.

Kauzuba =t al. (1981) estimated heritability values exceeding
60 per cent for plant height and length and breadth of 3rd leaf in

Phleum Phleum pratense.
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Vogel et al. (1981) estimated narrow sense heritabiiliity of

43 per cent for forage yield and protein in Indian grass.

i

Achuthakumar (1982) reported high estimate of heritability

and genetic advance for leaf weight and forage yield in maize.

Manoharan (1978) estimated high heritability and expected

genetic adavance for straw yield' in proso millet.

Riley and Vogel (1983) in Andropogan halli cv. goldstike

reported heritability value of 28 per cent for yield and 33 per cent

for dcy matter yield.

Asay and Hansen (1984) reported broad sense heritability of 40
per cent for forage yield in quack grass x blue’ bunch wheat grass

hybrid.

Bugge (1984) estimated a heritability of 48 per cent for dry

matter yield per plant in Lolium multiflorum.

3. Correlation studies

1) Guinea grass
Sotomayor-Rios et al. (1972) reported that the tillering

ability and forage volume had the highest phenctypic correlation



with yield. They have also reported significant negative phenotypic

correlation with rooting at nodes and fodder yield.

Sreenivasan (1983) in guinea grass reported that green
fodder yield had high positive genotypic correlation and éignificant
positive g;henotypic correlation with plant height, leaf area index.
leaf stem ratio and dry fodder vyield. High negative genctypic
correlation and significant negative phenctypic corr.:elation was
observed for the character protein percentage with green fodder
yield. Number of tillers showed significant negative phenotypic and
high negative genctypic correlation with green fodder vyield. He
observed that plant height had significant positive phenotypic
correlations with number of tillers per hill, leaf stem ratio and dry
weight. Protein percentage had significant negative phenotypic
correlations with plant height and dry fodder yield. He has also
reported that leaf area index showed significant positive phenctypic

correlation with leaf stem ratio.

Kondo st al. (1984) reported that date of 1lst panicle
emergence was negatively correlated with crude protein content and

positively correlated with lignin content.

Sewi et al. (1988) reported that plant height in Panicum

maximum was positively and significanlty correlated with dry matter
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yield at the phenctypic level. Tillering ability was reported to be

positively and significantly correlated with green matter yield.

Sally (1988) observed that green fodder yield had positive
significant phenctypic correlation with dry matter yield and positive
non-significant phenctypic correlaticns with leaf breadth,
inflorescence count and tiller count and negative non-significant
correlations with leaf stem ratio and protein percentage. Phenoctypic
correlations of plant height was positive but non-significant with
tiller count and inflorescence count, while it' was negative and non-
significant with dry fodder vyield. Phenctypic correlations of leaf
breadth was positive and non-significant with the tiller count and
dry fodder vyield, whereas it was negative and non-significant with
leaf stem ratio and inflorescence count. A non-significant negative
correlation was observed for the character tiller count with
inflorescence count. Protein percentage showed positive non-

significant correlation with dry fodder yield.

Thejasee Bhai (1988) reported that the genctypic correlation
coefficients were slightly higher than the phenotypic cc_:rrelation
coefficients. Genctypic correlaitons of plant height was positive with
leaf area index, leaf stem ratio, number of tillers per hill and dry
matter yield and negative with plant height and number of panicles

per hill. Phenotypic correlations of greeen fodder yield was highly

significant and positive with leaf area index, number of tillers per

hill, and dry matter yield wereas it was positive and non-significant
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with plant height and leaf stem ratio and negative and non-significant
with number of panicles per hill. Phenotypic correlation of number of
panicles per hill with dry matter yield was reported to be positive but

non-significant.

ii) Sorghum
Rohewal et al. (1964) reported significant positive

phenotypic correlation of fodder vyield with stem diameter and
height. The correlation with internode number was also positive but

not significant.

Wakankar et al. (1970) observed that fodder yield had

positive phenotypic correlation with plant height and leaf arvea.

Naphade (1972) reported that the vyield of fodder had
significant positive correlation with leaf number and plant height.
Plant height and leaf area showed positive but non-significant

correlations with fodder yield.

Hussain and Khan (1973) reported positive and significant
phenotypic correlation of fodder yield with tiller number, plant

height and leaf number.

Patel et al. (1973) in forage sorghum observed that fodder
yield had positive phenotypic correlaiton with plant height, stalk

diameter and total leaf area.

Chauhan and Singh (1975) reported that fodder vyield had

positive phenctypic correlation with plant height and leaf number.



Sood (1975) observed a negative correlation between plant

height and fodder yield in forage sorghum.

Paroda et al. (1975) observed that plant height, leaf
length, leaf breadth, days to flower and stem girth were
significantly and positively correlated with green fodder yield, both

at genctypic and phenotypic level.

Jhorar and Paroda (1976) reported negative phenotypic

correlation of plant height with tiller number.

Singhania et al. (l977) reported that plant height, fifth
leaf area and stem diameter had positive phenotypic correlation with

forage yield. The above characters showed positive association among

themselves.

In forage sorghum, Vasudeva Rao and Ahluwalia (1977)
reported that green fodder vyield and dry fodder yield had
significant positive phenotypic correlation with plant height and leaf

-

stem ratio.

Gopalan and Balasubramanian (1978) conducted correlation

studies in 23 lines of fodder sorghum and reported that number of



leaves, Ilength and breadth of leaf and thickness of stems had

positive phenotypic correlation with green fodder yield.

Ross et al. (1979) reported positive phenctypic correlation

between fodder yield and plant height.

In sorghum, Vaithialingam (1979) reported  positive
phenotypic correlation of plant height, fourth leaf area and dry

fodder yield with green fodder yield.

In forage sorghum, Sidhu and Mehindiratta (1980) reported
significant positive phenotypic correlation of leaf number, stem

thickness, leaf length and leaf width with green fodder yield.

In forage sorghum, Mathur and Patil (1982) reported
positive and significant phenctypic correlation between dry matter
yield and plant height, number of leaves per plant and number of

tillers per plant.

In forage sorghum Vaidyanathan (1982) reported positive
phenotypic correlation between height and green fodder yield and

negative correlation between leaf stem ratio and fodder yield.



Girija and Nataraja Rathanam (1989) reported that green
matter yield was found to be correlated with girth and ldry "matter-

accumulation.

iii) Bajra
Gupta and Athwal (1966) in Pennisetum typhoides reported

positive phenotypic correlation of leaf size, leaf number, leaf length

+

and tillering with green fodder yield.

Gupta and Nanda (1971) studied 30 Indian varieties, 70
Indian ‘imbreds, 25 African and 51 American inbreds of bajra and
reported that green fodder yield was dependent only on leaf size and
number in Indian inbreds, leaf number, plant heights and tiller
number in African varieties and plant height: @aloné: -in'. Américan
inbreds.

Sangha and Singh (1973) reported that green fodder yield
had significant positive phenctypic correlation with number of

tillers.

Phul et al. (1974) in pearl millet reported positive and
significant phenotypic correlation between plant height and tiller

numnber.

Tyagi et al. (1980)- reported that dry matter showed a

positive and significant association with fodder yield both at the



genotypic and phenctypic levels. They have also observed negative
correlation between fodder yield and days to flower. Plant height
showed significant and positive association with number of leaves and
leaf length.‘ Positive significant correlation was also recorded
between stem girth and leaf breadth and stem girth and the number
of tillers. Leaf breadth had a positive and significant association

with the number of tillers.

Mangath (1986) in pearl millet reported that fodder vyield
was positively correlated with plant height, stem thickness,

internode number, leaf width and days to flowers.

iv) Ragi

Patnaik (1968) in finger millet reported ne;gative correlation

of plant height with number of tillers.

Narasimha Rao and Pardhasaradhi (1968) reported positive

correlation of plant height with tiller number.

Mahudeswaran: and Murugesan (1973) studied 20 varieties of

ragi and reported that in general genotypic correlations were slightly



hHigher than phenotypic correlations. They observed that plant height

was positively and significantly correlated with straw yield.

Appadurai et al. (1977) in Eleusine coracana reported that

straw yleld was positively and significantly correlated with plant
height, while number of leaves per culm showed a negative and

significant correlation with straw yield.

Goud and Lakshmi (1977) observed negative correlation between

plant height and tiller number.

Dhanakodi (1980) reported significant positive correlations
between green fodder yield and plant height, leaf number, leaf length
.leaf width, day to flower and internodel length. Non-significant
negative correlation between leaf stem ratio and plant height and
positive correlation between tiller number and leaf stem ratio was

also reported.

Dhanakodi and Chandrasekharan (1989) reported positive
significant correlation between fodder yield and plant height, leaf
number, leaf length, leaf width, days to flowering and internodal
length. Negative significant correlation between fodder yield and
tiller number and non-significant negative correlation between fodder

yield and leaf stem ratio was alsoc reported.



v) Oats
In fodder oats Mehra et al. (1971) observed significant

positive correlation of leaf area with fodder yield.

Nair and Gupta (1977) recorded high positive correlation of
number of tillers, leaf area and number of leaves with green weight

of stem and leaves.

Solanki (1977} observed that plant height, number of tillers
per plant, number of leaves per plant and leaf breadth had positive
significant phenotybpic‘ correlation with green as well as dry fodder

yield.

Rao et al. (1978) observed positive 'association between

plant height and fodder vyield.

Murtaza et al. (1979) reported that both at the genotypic

and phenotypic levels, the number of tillers per plant had positive
and significant association with green fodder yield. A positive
significant association between green and dry matter yield was also
noted. They have also reported negative significant association

between number of tillers per plant and plant height.

Singh et al. (1980) reported that plant height at flowering

was positively and significantly correlated with green fodder yield.
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A highly positive and significant association of number of tillers per
plant with dry matter yield and ‘green forage vyield was also

cbserved.

Choubey and Gupta (1986) in forage oats reported that yield
had high significant positive correlation with plant height, leaf

length and stem diameter.

Bahl et al. (1988) reported positive association among dry
matter yield per plant, green fodder vyield per plant, dry -matter
vield per day and green fodder yield per day. Green fodder vyield
per plant was positively associated with stem thickness and leaves
per plant. Dry matter yield per day and green fodder yield per day

were positively correlated with number of leaves per plant.

vi) Other fodder crops

In barley, Sethi and Singh (1978) reported that tillers per
plant and plant height had significant positive correlations with

green fodder vield.

Bainiwal et al. (1983) .reported a close association between

green fodder and dry fodder vyield in forage barely. Plant height
showed a positive association with green fodder vyield in their

studies.
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Singh and Patil (1983) reported that dry matter vield and
plant height had a high significant positive correlation with green
fodder yield. It was also noted that tillers per metre row also had

positive correlation with green fodder yield in barley.

Achuthakumar (1982) in forage maize reported that forage

yield was significantly and positively correlated with leaf length,

leaf number, leaf breadth and plant height.

In forge maize, Paramathma and Balasubramanian (1986)
reported that plant height, stem girth, leaf breadth and leaf number

had highly significant positive association with green fodder yield.

Patel and Shelke (1988) in forage maize reported positive
significant associations of forage yield with plant height, leaf area

per plant, stem girth and internode number per plant.

Positive correlation of green fodder yield with dry matter
vield and crude fibre content was observed by Maggiore et al.

(L980) in fodder maize.

Sotomayor Rios et al. (1972) reported that dry matter yield

was positively correlated with green fodder yield in Digitaria gp_.'
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In marvalgrass, Gupta et al. (1974) noted significant
positive correlation of plant height, number of tillers, basal area

and crown area with forage yield.
Ramaswamy (1974) in Cenchrus sp. reported that number of
tillers, length and breadth of leaves and height of the clones were

positively correlated with green fodder yield.

In Cenchrus ciliaris, Yadav, et al. (1974) observed that

plant height, leaf breadth and fodder yield were positively and
significantly correlated with each other both genctypically and

phenctypically. Tiller number was positively correlated with yield

and number of leaves.

Gopalan and Ramaswamy (1979) in Cenchrus ciliaris observed

that number of tillers, length and breadth of leaf, length and
thickness of internode and height were positively correlated with

fodder yield.

In Cenchrus ciliaris, Jatasra and Thakral (1986) reported

that plant height and number of tillers per plant were positively
correlated and leaf stem ratio was negatively correlated with green

fodder yield.
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In foxtail millet, Cill and Randhawa (1975) reported

significant negative association of tiller number and plant height.

Fujimato and Susuki . (1975) in Italian rye grass reported
high genotypic correlation between dry weight and plant height and

also between tiller number and fresh weight.

Schitea (1983) in Italian rye grass reported significant
positive correlation of green matter yield and dry matter yield with
plant height. Significant positive correlation between green matter

yield and crude protein content was also reported.

In tall Fescue, Nelsen et al. (1977) observed that number

of tillers per plant had negative correlation with yield per tiller.

In tall fescue, Jones et al. (1979) noted that low rate of

tiller production was correlated with forage yield.

Wai-koon et al. (1977) in smooth brome grass reported that

vield was significantly and positively correlated with tiller density.

Tan et al. (1979) in smooth brome grass observed that both
tiller density and height were significantly and positively correlated

with green fodder vield.
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Vogel (1983) in brome grass reported that forage yield was

negatively correlated with crude protein content.

In Rhodes grass, Bcoman (1978) recorded 'negative

correlation between leaf stem ratio and herbage yield.

In proso millet, Saxena et al. (1978) recorded positive

correlations of high tillering and seedling vigour with fodder yield.
Sen and Bamid (1986) in proso millet reported that straw
weight was positively correlated with plant height and negatively

correlated with tillers per plant.

Titov et al. (1978) in Festuca pratense observed ' that

height of plant and length of blade had a positive correlation with

forage yield.

Salach and Goral (19792) in timothy grass observed negative

correlation of tillering with plant height.

Clyde and Hill (1983) in timothy grass reported that

correlation between forage yield and percentage dry matter yield was
non-significant and positive. They have alsc observed negative

correlation between protein and forage yield.
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Subramaniam (1979) in little millet observed that panicle
number and straw yield showed negative correlation with plant
height both at the genctypic and phenctypic levels. Tiller number
recorded positive and signiﬁ.pant genotypic and phenotypic correlation

with panicle number and straw vyield.

Hacker and Bray (198l) in Pasture grass {Setarii:
sphacelata) reported that dry matter yield was genetically cocrelated

with the number of inflorescence and number of .days to flowering.

Vogel et al. (198l) in Indian grass reported significant
positive correlation between forage yield and plant height,léafiness

and vigour.

Riley and Vogel (1983) in Andropogaon hallii cv. Gold

strike reported ~a negative correlation between vyield and crude

protein content.

4, Path Analysis

i) Guinea grass

Sreenivasan (1983) reported that plant height exerted

maximum direct contribution towards fodder yield followed by girth
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of internode and number of days to 50 per cent flowering. Girth of
internode and length of panicle showed indirect contribution towards

fodder vyield.

Thejasee Bhai (1988) reported that the . maximum direct
effect on green fodder yield per plot was exerted through green
fodder yield\per hill, leaf stem ratio on fresh weight basis, number
of tillers per hill and plant height. Leaf area inde:x exhibited
negative direct effect and positive indirect effects through green
fodder yield per hill and leaf stem ratio on fresh weight basis and
green fodder yield per plot. She has suggested that green fodder
yiéld per hill, leaf stem ratio on fresh weight basis and leaf area

index are to be given importance in selection programmes for the

improvement of fodder yield.

ii) Sorghum
Naphade (1972) done path analysis in sorghum and-reported

that the number of leaves per plant was the most important

component of fodder yield followed by plant height and leaf area.

Path ahalysis conducted by Patel et al. (1973) revealed
that stalk diameter had large positive direct influence on fodder
yield followed by plant height. Leaf area influenced the fodder

yield indirectly through plant height and stalk diameter.
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Paroda . et al. (1975) reported that stem girth had positive
direct effect on green fodder yield but exerted negative direct effect
on dry matter yield. Leaf breadth showed high positive effect on

both green and dry matter yield. Direct effect of leaf length was

high on dry matter vyield. Plant height exerted negative direct

effect on both green and dry fodder yield.
Gopalan and Balasubramanian (1978) reported that leaf length
and breadth showed high positive direct effect on green fodder

yield.

Mathur and Patil (1982) in forage sorghum reported that
number of tillers per plant had positive direct effect and plant
height and number of leaves had negative direct effect on dry fodder

yield.

iii) Bajra
Sankaran and Kalippa (1974) reported that plant height

exerted the maximum direct effect on straw yield.

Tyagi et al. (1980) reported that dry matter yield, leaf
length and number of tillers had direct  effects on green fodder

vield. They have also reported that plant height, green fodder
yield, gtem girth and number of leaves exerted direct effect on dry

matter yield.



In pearl millet, Mangath (1986) reported that internode

number had the maximum direct effect on yield.

iv) Oats
In.fodder oats, Nair and Gupta (1976) reported that number
of tillers, leaf area and number of leaves had major roles in the

accumulation of dry matter yield through green weight.

Solanki (1977) reported that plant height, number of tillers
per plant, number of leaves per plant and leaf breadth were
important component characters for green as well as dry fodder

vield.

Dhumale and Mishra (1979) reported that plant height had

high positive direct effect on green forage‘ yield.

Murtaza et al. (1979} reported positive direct effect of
number of tillers and plant height on green fodder vyield. Plant
height showed high negative indirect effect towards green fodder

vield through number of tillers, leaf length and leaf breadth.

Singh et al. (1980) reported that plant height had a
positive direct effect and number of tillers per plant had a

negative direct effect on green fodder yield.
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In forage oats, Choubey and Gupta (1986) reported that
height and leaf width had high positive direct effects on forage

yield.

iv} Other fodder crops

Achuthakumar (1982) reported that . leaf length and cob

weight had maximum contribution to forage yield in maize.

Patel and Shelke (1984) reported that leaf area per plant,
internode number per plant, stem cirumference and percentage
nitrogen content in the plant all had significant positive direct

effect on yield in forage maize.

Paramathma and Balasubramanian (1988) in forage maize
reported that stem girth and leaf breadth had positive direct effect
on Yyield. Plant height influenced the yield mostly through stem

girth and leaf breadth.

In fodder ragi, Dhanakodi (1980) reported positive direct
effect. of days to flowering, number of tillers and leaf number
towards fodder yield. The plant height, leaf breadth and length of

internode exerted positive direct effect.© through days to flowering.

Ramaswamy (1974) done path analysis in Cenchrus ciliaris -3

Cenhrus rsetigerus and reported that the number of tillers had the
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maximum direct effect on vyield followed by length of leaf_,

thickness of internode, length of internode and height of clone.
Gopalan and Ramaswamy (1979) in Cenchrus ¢ilialris reported
that number of tillers, length and breadth of leaf and height of

clone showed high positive direct effects on fodder yield.

Singh and Prasad (1974} in Pennisetum pedicellatum reported'

direct effects of leaf length and plant height on vyield but tiller

number and stem girth had only indirect effects.

Sleper et al. (1977) in tall fescue reported that both
tillers per plant and yield per tiller had large positive direct

effects on total yield per plant.

Tan et al (1979} in smooth brome grass reported that tiller
density followed by leaf area and tiller dry weight exerted the

greatest direct influence on yield.
Descriminant function analysis
Santhipriya (1991) 'in guniea qrassreportedt that height, tiller

number, leaf area, leaf stem ratio and green matter yield were the

most important vyield contributing parameters in guinea grass and



suggested that the selection index formulated based on the above

charactrs are useful for population improvement.

Swarup and Changale (1962b) in sorghum reported that
selection based on the index formulated by including the character
plant height, stalk diameter and leaf number are useful for the

improvement of fodder yield.

Singh and Singh (1974) in fodder sroghum reported that
selection index developed by including leaf length, stem girth, stem
length, number of internodes and fodder yield were very effective

for the improvement of fodder yield through selection.

Vaidyanathan (1973) in blue panic grass reported that
selection based on index formulated by including traits such as leaf
width, number of tiller and plant height will be very effective for

improving the green fodder yield.
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MATERIALS AND METHODS

A field experiment was conducted at the Instructional Farm,
College of Agriculture, Vellayani during June to December 1990. The
details of the materials used and the methods adopted in the

‘experiment are presented.
I Materials
Thirty guinea grass clones maintained at the Department of

Plant Breeding, College of Agriculture, Vellayani were used for the

study. They are:

1. MS 4600 11. PGG 92 21. FR 42
2. MS 4675 12. PGG 112 22. FR 426
3. Ms 468l 13. PGG 123 23. FR 428
4. MS 4685 14. PGG 132 24. FR 429
5. MS 4691 15. PGG 147 25. FR 443
6. MS 4732 16. MC 14 26. FR 550
7. MS 4733 17. MC 16 27. FR 552
8. PGG 9 18. GG 2 28. FR 553
9. PGG 14 19. Haritha 29. FR 559

10. PGG 26 20. Mackuenii 30. FR 600



IT A. Methods

The experiment was laid out in a randomized block design
with two replications. Slips; were planted in plot size of 3 x 1.5 m

with a spacing of 50 x 30 cm.

The management practices were given according to package

of practices recommendations of Kerala Agricultural University (1989).

The following observations were recorded from three harvests at 45

days interval.

1. Plant height

The height was recorded from a random sample of ten hills
per plot and mean values were estimated. The height was measured

in centimetres from the base of the plant to the tip of the tallest

leaf.

2. Leaf length

The length of middle leaf was measured in centimetres from
a random sample of ten hills per plot and mean values were

estimated.

3. Leaf breadth

The breadth of middle leaf was measured in centimetres
from a random sample of ten hills per plot and means were

estimated.
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4, Leaf Area Index (L.A.I)
Leaf area was estimated by using leaf area meter - Li-COR;
model 3100 Area meter. The leaf area index was computed following

the formula suggested by William (1946).

LAI = Total leaf area of the plant

Ground area occupied

5. Number of tillers per hill
The total number of tillers per hill were recorded from a

random sample of ten hills per plot and mean values were estimated.

6. Leaf stem ratio
One plant selected at random from each plot was harvested
and seperated into leaf and stem. Weight of leaf and stem were

recorded and leaf stem ratio was worked out.

7. Number of panicles per hill
The total Number of panicles per hill were recorded from

a random sample of ten hills per plot and the means were estimated.

8. Weight of seeds per hill

A hill per plot was selected randomly and seeds were

collected from all the inflorescence at the time of maturity as

decided by the complete emergence of panicle. The panicles were



sun dried for 2 days. Seeds were collected and weight of seeds

was recorded in grams.

9. Protein percentage

Dried plant samples collected from the third harvest was
utilized for the estimation of the nitrogen content by the modified
microjeldhal method (Jackson, 1967). The crude protein was

calculated by multiplying the nitrogen content by the factor 6.25 and

expressed as percentage (Simpson et al. 1965)

10. Green fodder yield
The weight of green fodder per plot was recorded in
kilograms by cutting the hills at 10 to 15 cm above the ground

level. Mean values of three harvests was taken.

ll. Dry fodder yield

The random sample used for estimating the leaf stem ratio
was sun dried and subsequently dried in a hot air over at 80° C for
48 hours to constant weight. Dry matter percentage was computed
for each treatment. Based on this estimate the total dry matter
yield per plot was worked out corresponding to its green fodder

yield per plot. Mean values of three harvests was taken.

1l2. Reaction to pest and disease

Observation on pest and disease were not recorded, since

there was no serious pest and disease incidence.



B. Statistical analysis

The data recorded from three

51

harvests with respect to the

above said characters were subjected to the following statistical

analysis.

l. Analysis of variance and co-variance

Analysis of variance and co-variance

was done to test

whether there was any significant difference among the genctypes,

with respect to the various characters under study and to estimate

the components of variance and co-variance.

Table 1.
Source Degrees of Mean sum of square Mean sum of
freedom Xl X, products
Block. (r=1) MS MS MS
Bxl Bx2 PBxlx2
Treatments . (v-1) MS MS MS
Vxl vx2 PVxl x2
Brror (r-1) (w-1) MSEx MSEx MSPEX X2
1 2 ™
Total rv-l
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Where r — number of replication

v - number of treatments

2. Variance

The phenotypic variation for a character is attributed to

the sum of genctypic and environmental effects.

v Vv {(G+E)

(P)
V (G) + V (E) + 2 cov. (GE)

If the genotypes are grown independently over the

envircnment then this COV (GE) = 0. So that

V(P) =V (G) + VvV (E) or
0,52 _ ,éz + ,éz
Where 2 is the phenotypic variance

—
P

-2 . . :

g 18 the genctypic variance
=2 . .

e 1is the envircnmental variance

*

The estimation of "'['32, °T_:;2 and "'é2 ‘was. done as par the method

suggested by Johnson et al. 1955.

A
Genntypic variance ( "‘?3'2) = MSin - MSE}xi

Error (Environmental) variance (

3. Coefficient of variation

Phenotypic and genotypic coefficients of variation{ie. PCV

and GCV) were estimated as



a._l
poy = P x 100

ol
Rk

GCV

Where °p, “g and X are respectively the phenctypic and
genotypic standard deviation and X, the general mean (Burton, 1952).

4. Heritability
Heritability H?* (broad sense) is the fraction of the genctypic

variance to the phenotypic variance.

ﬁz = O'éz x 100
— UE,Z

Where H* is the heritability coefficient expressed in percentage.

5. Genetic advance
The expected genetic advance (GA) under selection was

computed as per the method given by Allard (1960) and expressed as
percentag of mean values. '

GAA = KH? “p
where K is the selection differential and equal to

2.06 if 5% selection is adopted in large samples.



character °§-i. is estimated as

s e
1] r
where MS ¢ ~ Mmean sum of product’ . for treatment
1S - mean sum of product. for error

PE
r = No. of replications

Error (Environmental) covariance ‘é'.lj
AN
eij = MSPE and
s Y A A
P.. = °g.. +°%,.
1] 1] 1]
where dEij is the phenctypic co-variance.

7. Correlation coefficient

Correlation coefficients is a measure of the magnitude of

as3ociation between two variables (Jain, 1982}.

°P. .

r = 1]

pl] il$3
J—

S &
954 ‘g. °g.

1] 173

and

Ce. .

lj ei ej

where r P r ..; r .. are the

pij gij eij
environmental correlation coefficients.

phenctypic,

genctypic

and
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6. Co-variance

Genotypic covariance with respect to the ith and jth

character °§-ij is estimated as

& ="~ Pre
1] r
where MS y ~ Wmean sum of product .. for treatment
s - mean sum of product. for error

PE
r = No. of replications

Error (Environmental) covariance "é'ij is
Ja
eij = MSPE and
~ A
e A AR
P,. = “g.. +%
1] 1] 1]
where af’-.lj is the phenctypic co-variance.

7. Correlation coefficient
Coreelation coefficients is a measure of the magnitude of

association between two variables (Jain, 1982).

“p. .
r = 1]
Pij 7P, %;

—

g. .
=
i] 93 95

and
o
ij ei ej
where r .., r r are the phenotypic, genotypic and

pij gij’ eij
environmental correlation coefficients.



8. Path coefficient analysis

Path analysis .was introduced by Wright (1921) to refer to
a type of casual analysis. A path coefficient is a standardised
regression coefficient and it gives the changes in the dependent
variable for given- changes in the appropriate independent variable,
. with all of the remaining variables controlled or held constant. A
path coefficient Pi measures the proportion of the change in the
dependent variable Y for which the independent vaL"iable xj is
directly responsible; the sign of Pi indicates the sign of the direct

casual relationship.

r(x. x.) p. meassures the indirect effect of x, via x, on Y.
ir7jl %1 1 J
Pj . are estimated from the solution of the simultaneous system of
eqguation Rxx P, = R
A | Xy
Where Rxx in the matrix of inter correlation between
variabales Xi and Kj; i, j = ll 2 essvane Ko
Py is the vector of path coefficients and Ry is the wvector of

correlation between the independent and dependent variables. The

\
residual is estimated as (1 -% Pj e, Y))/Z
1=1

9, Selection index

Selection indices were worked out through the application
of discriminant function proposed by Smith (1936). The characters

used for the construction of selection indices were green fodder

00



vield, plant height,leaf area index, number of tillers per hill, leaf
stem ratio, number of panicles per hill and weight of seeds per

hill.

Let. Pij and Gij be the variance/co-variance matices of
order -nxn el
A discriminant function
I = blxl + b2x2 t oeeeiiiiiaaa, 2Xn

was constructed such that

pi- _ i

P1] b = Gij a
where b is the vector of coefficients in I and a is the vector of
economic weights assigned to the genotypic values of individual

characters and
A

b

Pii L Gij a

Here it is assumed that all the characters are economically

egually important ie.
= Qn

a) = a, =a, 1
The mathematical discription of I is known as selection

index giving

> A b x
I - bl Xl + b2 x2 + Peseasaean s + n n
The index values were determined, where xl, x2 ........ X

stands for the phenctypic performance of the individual with respect

to each character.



On the basis of the selection indices, the individuals were

arranged in order of merit and then the best 20% were identified and

recommended as superior clones for further breeding programme.

The expected genetic gain through selecticn may be given

by the formula

"

o

Ka G,
aG =~ ]

(b P..b!

[Ny

S

Where K 1S the selection differential.
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RESULTS

The data on the observations were statistically analysed and

the results are presented below.

I. Mean performance of the clones

Mean values of eleven characters in thirty clones of guinea
grass are presented in "Table 2 and graphically répresented in
figures 1 to ll. The analysis of variance for eleven characters are
presented in Table 3. The anova revealed highly significant

difference for all the characters except dry fodder yield.

1. Plant height

The plant height ranged from 76.5cm (MS I4685) to 121.9 cm
(FR 42). FR 42 was on par with eleven clones viz. Mackuenii
(120.5¢cm}, PGG 122, FR 550 (both 116.9 cm), PGG 123-(115.4cm),
MC 14 (114.5 cm), PGG 132 (1ll3.6cm), PGG 92 (113.5 cm), FR 428
(112.1 cm), GG 2 (l110.2 cm), FR 553 (109.9 cm) and FR 559

(109.8 cm).

2. Leaf length

The maximum leaf length was recorded for the clone MC 16
(6l.1 cm) and minimum for MS 4600 (25.4 cm). The clone MC 16
was statistically on par with FR 550 (59.4 ¢m), FR 559 (58.4 cm)

and Mackuenii (57.0 cm).



Table 2 Mean value of eleven characters in thirty clones of Guinea grass

Sl. Clone Plant Leaf Leaf Leaf Number Leaf Number Weight Protein Green Dr
No. height length breadth Aarea .of stam of of séeeds percent- fodder  fodder
(cm) {(cm) (cm) index tillers ratio panicles pec hill age yield ield

per hill per hill (3) (Kg) K3)

1. MS 4600 87.7 25.4 1.3 3.1 3l.1 0.40 35.6 2.8 7.7 13.45 4.47
2. M5 4675 88.3 27.0 1.2 2.3 32.6 0.31 42.8 2.3 9.4 18.55 6.62
3. MS 468l 86.5 25.6° 1.2 3.9 26.0 0.41 39.7 3.2 9.5 18.31 5.42
4. MS 4685 76.5 25.5 0.8 3.8 37.8 0.41 38.9 3.6 7.9 12.64 4.14
5. MS 4691 90.3 49.1 2.1 3.0 17.6 0.71 1.0 0.4 8.0 20.67 5.53
6. M8 4732 86.3 26.1 1.2 4.1 33.2 0.49 39.3 2.2 6.1 14.75 4.90
7. MS 4733 95.0 32.9 1.4 3.8 33.1 0.41 42.5 2.3 6.4 21.00 6.58
8. PGG 9 107.5 42.0 1.8 2.1 17.9 0.53 17.9 3.0 7.7 18.36 6.59
9. PGG 14 106.6 50.2 1.8 2.2 17.6 0.35 15.9 3.4 7.7 16.54 5.69
10. PGG 26 105.9 49.0 1.8 3.4 18.6 0.55 16.7 2.7 7.4 18.67 5.82
ll. PGG 92 113.5 52.8 1.9 2.9 23.9 0.37 17.6 3.8 6.2 26.61 8.32
12. PGG 112 116.9 51.5 1.8 2.6 18.4 0.37 18.3 4.3 7.9 26.91 6.59
13. PGG 123 115.4 51.8 1.8 3.0 17.4 0.44 17.0 3.4 6.1 22.50 6.82
14. PGG 132 113.6 47.8 1.9 3.2 18.2 C.41 20.6 4.5 7.5 21.20 6.72
15. PGG 147 108.2 48.8 1.7 2.5 17.0 0.41 15.7 2.6 7.8 18.70 6.98
le. MC 14 114.5 53.2 1.6 4.5 25.4 1.00 5.1 1.2 6.3 27.14 7.08
17. MC 16 89.5 6l.1 1.8 3.9 18.2 0.88 3.6 1.2 6.4 24.76 7.07
18. GG 2 110.2 50.6 1.8 2.7 18.5 0.51 16.2 3.1 9.1 16.93 5.25
19, Harith=z 102.0 52.9 1.9 3.7 18.9 0.52 9.0 2.4 9.9 17.79 5.32
20. Mackuenii 120.5 57.0 1.7 4.7 28.86 1.36 4.8 1.5 7.6 24.66 6.39
21. FR 42 121.9 55.7 1.7 4.4 26.4 0.75 3.9 1.4 6.4 25,45 7.38
22. FR 426 98.3 52.0 1.8 4,2 21.6 0.78 3.6 0.7 7.7 19.17 5.65
23. FR 428 112.1 54.2 2.1 2.7 18.0 0.72 4.0 0.8 6.1 19.04 5.65
24, FR 429 10l.6 50.5 1.7 4,1 20.4 0.82 4.2 0.7 7.6 22.31 6.0L
25. FR 443 103.9 53.3 1.7 2.3 2.2 0.81 6.0 1.1 7.8 20.22 6.10
26. FR 550 116.9 59.4 1.7 4.6 25.9 0.85 4.4 1.3 6.7 22.97 6.15
27. FR 552 100.1 53.7 1.7 3.7 24.3 .69 4.7 1.1 9.5 23.40 5.92
28. FR 553 109.9 54.0 2.3 2.7 16.4 1.60 1.7 - 0.5 6.6 20.55 5.70
29, FR 559 109.8 58.4 1.9 5.4 20.5 0.92 4.1 0.9 6.5 26.70 7.37
30. FR 600 101.7 53.4 1.8 3.0 19.2 1.06 3.8 0.7 8.4 14.55 4.59

CD 13.24 4.47 0.24 1.13 5.26 0.223 6.05 0.96 0.51 7.926 RS

6S
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Fig. 2 Mean leaf length of Ehirty clones of guinea grass

X1. MS 4600 X1l. PGG 92 X2l. FR 42
X2. MS 4675 X12. PGG 112 X22, FR 426
X3. MS 4681 X13. PGG 123 X23. FR 428
X4. MS 4685 Xl4. PGG 132 X24. FR 429
X5. MS 4691 X15. PGG 147 X25. FR 443
X6. MS 4732 X16. MC 14 X26. FR 550
X7. MS 4733 X17. MC 16 X27. FR 552
X8. PGG 9 X18. GG2 X28. FR 553
X9. PGG l4 X19. Haritha X29. FR 559
X10. PGG 26 X20. Mackuenii X30. FR €00



Fig : 2 MEAN LEAF LENGTH DF THIRTY

CLONES DF GUINEA GRASS

UL i
LTI L T T LT L L
U T T T T 7T
YL LT T T T TR 7T 7T

T T T L T

1
'

LT T i T T T T T
LLTITHITITITE LI T 1L T AT 71147

CLLL L L T T T T 77777777
LT T T T 77
e T T T LT LT T T 77
LT UL T e T T T 7T
HITH T LI T T 1T
RRQRQ&Q JLI T 7o [ TE T Tl I,

(LT T L T T T 7T T 7

VU T L T T T T T T,
L LT T T T LT T,
| T T T T T L T AT

LU T T LTI T
LTI T LR T

LI T T e 2 LTI e T T,
| L LT TR T TR T LR T T T AT I,
T LT T LT TR T TR 2T T T
: LI I L1 LTI T,
m N ./ £/ AL 11T T2
; : L T

§§~\ T LT

| U

. : W/ /111711711111 11 TT 111

w m /11 11T,

" ; m SS%SSS%%SSS&

70

S 8 € °

X5 X07 Xag
o4 KO8 NS X3

21 X33
2

X3 »a0

XI5 X7 X9
Xlg

M3
¥12 w4

1

b}
¥B X0

X7

2,
X4 A

X3
2

X1

CLENES



Fig. 3 Mean leaf breadth of thirty clones of guinea grass

Xl. MS 4600 X1l. PGG 92 X2l. FR 42

X2. MS 4675 X12. PGG 112 X22. FR 426
X3. MS 468l X13. PGG 123 X23. FR 428
X4. MS 4685 X14. BGG 132 X24. FR 429
X5. MS 4691 X15. PGG 147 X25. FR 443
X6. MS 4732 X16. MC 14 ] X26. FR 550
X7. MS 4733 X17. MC 16 X27. FR 552
X8. PGG 9 x18. GG2 X28. FR 553
X9. PGG 14 X19. Haritha X29. FR 559

X10. PGG 26 X20. Mackuenii X30. FR 600
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Fig.4 Mean lesaf area index of thirty clonss of guinea grass

Xl. MS 4800 X1ll. PGG 92 X2l. FR 42
X2, MS 4675 Xl2. PGG 1ll2 X22. FR 426
X3. M3 4e8l X13. PGG 123 X23. FR 428
X4. MS 4685 Xl4. PGG 132 X24. FR 429
X5. MS 4691 X15. PGG 147 X25. FR 443
X6. MS 4732 X16. MC 14 X26. FR 550
X7. MS 4733 X17. MC 16 X27. FR 552
X8. PGG 9 X18. GG2 X28. FR 533
X9. PGG 14 X19. Haritha X29. ®R 559

X10. PGG 26 X20. Mackuenii X30. FR 600



Table 3 Analysis of variance for eleven characters in guinea grass

Mean csumaxu of square

Sl. Character Replication Treatment Error F value
No. . daf=1 df=29 df=1

1. Plant height 43.06 274.42 41.89 6.55**

2. Leaf length 1.70 244.08 4.79  50,97*%*
3. Leaf breadth 0.01 0.19 0.01 19.00**
4. Leaf area index 0.01 1.44 0.31 4.69%%
5. Number of tillers per hill 11.26 70.83 6.62 10.70**
6. Leaf stem ratio 0.01 0.19 0.01  19.00**
7. Number of panicles per hill 40.25 383.38 8.75 43.82%%
8. Weight of seeds per hill 0.62 2.99 0.22 13.50**
9. Protein percentage 0.03 2.54 0.06  40.33**
10. Green fodder yield 22.18 30.24 15.02 2.01*

11. Dry fodder yield 0.01 1.69 1.29 1.31NS

** Significant at 1% level of probability
* Significant at 5% level of probability

NS Not significant

N



Fig : 4 MEAN LEAF AREA INDEX OF THLRTY

CLONES DF GUIMEA GRASS
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Fig. 5 Mean No. of tillers/hill of thirty clones of guinea grass

Xl. MS 4600 X1l. PGG 92 X2l. FR 42
X2. MS 4675 X12. PGG 112 X22. FR 426
X3. MS 468l° X13. PGG 123 X23. FR 428
X4. MS 4685 Xl4. PGG 132 X24. FR 429
X5. MS 4691  X15. PGG 147 X25. FR 443
X6. MS 4732 X16. "MC 14 X26. FR 550
X7. MS 4733 X17. MC 16 X27. FR 552
X8. PGG 9 X18. GG2 X28. FR 553
X9. PGG 14 X19. Haritha X29. FR 559

X10. PGG 26 X20. Mackuanii X30. FR 600
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Fig. 6 Mean leaf stem ratio of thirty clones of guinea grass

X1l. MS 4600 X1l. PGG 92 X21. FR 42
X2. MS 4675 X12. PGG 112 X22." FR 426
X3. MS 468l X13. PGG 123 x23. FR 428
X4. MS 4685 X14. PGG 132 X24. FR 429
X5. MS 4691 X15. PGG 147 X25. FR 443
X6. MS 4732 X16. MC 14 X26. FR 550
£7. MS 4733 X17. MC 16 X27. FR 552
X8. PGG 9 X18. GG2 X28. FR 553

X9. PGG 14 X19. Haritha X29. FR 559

X10. PGG 26 X20. Mackuenii X30. FR 600
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3. Leaf breadth

The maximum leaf breadth was recorded for the clone
FR 553 (2.3 cm) and minimum for the clone Ms 4685 (0.8cm). The
clones MS 4691 and FR 428 (both 2.1 cm)} were on par with the clone

FR 553.

4. Leaf area index

The leaf area index was maximum for the .clone FR 559
(5.4) and minimum for PGG 9 (2.1). The clones Mackuenii (4.7),
FR 550 (4.6), MC 14 (4.5) and FR 42 (4.4) were on par with

FR 559.

5. Number of tillers per hill
The number of tillers per hill was maximum for the clone
MS 4685 (37.8 Nos.) and minimum for FR 553 (16.4 Nos.) The clone

MS 4685 was on par with MS 4732 (33.2 Nos.), MS 4733 (33.l1 Nos.)

and MS 4675 (32.6 Nos.) ‘

6. Leaf stem ratio
The maximum leaf stem ratico was recorded for the cleone
FR 553 (1.60) and minimum for the clone MS 4675 (0.31). FR 553

was significantly superior to all other clones.
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Fig. 7 Mean No. of panicles/hill of thirty clones of guinea grass

X1. MS 4600 X1l. PGG 92 X2l. FR 42
X2. MS 4675 X12. PGG 112 X22. FR 426
X3. MS 468l X13. PGG 123 X23. FR 428
X4. MS 4685 X14. PGG 132 X24. FR 429
X5. MS 4691  X15. PGG 147 X25. FR 443
X6. MS 4732 X16. MC 14 X26. FR 550
X7. MS 4733 X17. MC 16 X27. FR 552
X8. PGG 9 © X18. GG2 X28. FR 553
X9. PGG 14 X19. Haritha X29. FR 539

X10. PGG 20 X20. Mackuenii X30. FR 600
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Fig. 8 Mean weight of seads/hill of thirty clones of guinea grass

Xl. MS 4600 X1l. PGG 92 X21l. FR 42
X2. MS 4675 X12. PGG 112 X22. FR 426
X3. MS 4681 X13. PGG 123 X23. FR 428
X4. M3 4685 X14. PGG 132 X24. FR 429
X5. MS 4691 X15. PGG 147 X25. FR 443
X6. MS 4732 X16. MC 14 - X26. FR 550
X7. MS 4733 X17. MC 16 X27. FR 552
X8. PGG © X18. GG2 X28. FR 553
X9. PGG 14 X19. Haritha X29. FR 559

X10. PGG 26 X20. Mackuenii X30. FR 600



8 MEAN WEIGHT OF SEEDS,HILL OF

Fig

THIRTY CLONES DF GUINEA GRASS

T
‘

]
'l

’

/11174

| (LT

771/

ST,
LTI
UL,

I
i
I

LT
IITII711LL 11171174,
_‘.\\\\\ LIHI1177 111 (A
\\ /117 \\\\\\\\\\\\\\\\\\\\\\\\\\\\.\v
LTI

LU —

LI 1P TTTT T2,
\\\\\\\\\\\\\ (LT (L L L T LT
“ UL LTI T 11 T,
HTTIILITTLL LT T T T LTI T T T T T L 7111712
LT T LT

(LTI 0 e

SIHHHTITTTI T T T LT
VLT T A

: WL
\\\\\\\\\\\\\\\\\\\\\\\\\ i

i1

Q\\\\\\\\\\\\N\\ \\\\\\\\\\\\\\\\w\\\\\\\\\\\b
LTI T L I 1171 01T 1
LTI

LT LT T,

]
[
’

M

|

-—

2

T e
X238 X0

X5
X6

03
Xo4

a2

T g
S Ho)

K17

X5

»3 X153
X2 X4

X X1

MooYds X8 X0

X3 Y5 X7

<2

Xl

CLLNES



7. Number of panicles per hill

The maximum number of panicles per hill was recorded for
the clone MS 4675 (42.8) and minimum for MS 4691 (1 No.) MS 4675
was on par with MS 4733 (42.5 Nos.), MS 468l (39..7 Nos.), MS 4732

(39.3 Nos.) and MS 4685 (38.9 Nos.).

B. Weight of seeds per hill
The weight of seeds per hill was maximum for the clone
PGG 132 (4.5g) and minimum for MS 4691 (0.4 g). PGG 132 was on

par with PGG 112 (4.3 g), PGG 92 (3.8 g) and MS 4685 (3.6 g).

9. Protein percentage
The crude protein percentage was maximum for the clone
Haritha (9.9) and the minimum for the clone FR 428 (6.l1). Haritha

was on par with MS 4681, FR 552 (both 9.5) and MS 4675 (9.4).

10. Green fodder yield
The maximum green fodder yield was recorded for the clone
MC 14 (27.14 kg) and minimum for the clone MS 4685 (12.64 kg).

MC 14 was on par with 16 other clones.

ll. Dry fodder yield
Dry fodder vyield was maximum for the clone PGG 92

(8.32kg) and minimum for the clone MS 4685 (4.l4kg).
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rig. 9 Mean protein percentage of thirty clones of guinea gjrass

Xl. MS 4600 X1l. PGG 92 X2l. FR 42
X2. MS 4675 x12. PGG 112 X22. FR 426
X3. MS 468l K13. PGG 123 X23. FR 428
X4. MS 4685 X14. PGG 132 X24. FR 429
X5. MS 4691 X15. PGG 147 X25. FR 443
X6. MS 4732 X16. MC 14 X26. FR 550
X7. MS 4733 X17. MC 16 X27. FR 552
X8. PGG 9 X18. GG2 X28. FR 553
X9. PGG 14 X19. Haritha X29. FR 559

X10. PGG 26 X20. Mackuenii X30. FR 600
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Fig. 10 Mean grzen fodder yisld of thirty clones of guinea grass

Xl. MS 4600 X1l. PGG 92 X2l. FR 42
‘X2. MS 4675 Xl2. PGG 112 X22. FR 426
X3. MS 4681 X13. PGG 123 X23. FR 428
X4. MS 4685 X14. PGG 132 | X24. FR 429
X5. MS 4691 X15. PGG 147 X25. FR 443
X6. MS 4732 Xl6. MC 14 X26. FR 550
X7. MS 4733 K17. MC 16 X27. FR 552
X8. PGG 9 X18. GG2 X28. FR 553
X9. PGG 14 X19. Haritha X29. FR 559

X10. PGG 26 X20. Mackuenii X30. FR 600
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Fig. 11 Mean dry fodder yield of thirty clones of guinea grass

X1. MS 4600 Xll. PGG 92 X2l. FR 42
X2, MS 4675 Xl2. PGG 1ll2 X22. FR 426
X3. MS 468l X13. PGG 123 X23. FR 428
X4. MS 4685 X1l4. PGG 132 X24. FR 429
X5. MS 4651 X15. PGG 147 X25. FR 443
X6. M5 4732 X1l6. MC 14 X26. FR 550
X7. MS 4733 X17. MC le, X27. FR 552
X8. PGG 9 X18. GG2 X28. FR 553
X9. PGG 14 X19. Hari:tha X29. FR 559

X10. PGG 26 X20. Mackuenii X30. FR 600
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II. Variability

The variability was assessed as genctypic and phenctypic
variance and genotypic and phenotypic coefficients of variation. The
genoctypic and phenotypic variances for eleven characters are
presented in Table 4. The genotypic and phenotypic coefficients of
variation ‘for eleven characters are presented in Table 5 and figure

12.

Number of panicles per hill shov\;ed the highest genotypic
variance (187.32) followed by leaf length (119.64} and plant height
(116.26). Lowest value was recorded for leaf breadth and leaf stem
ratio (0.09) followed by dry fodder yield (0.20). The phenctypic
variance was also maximum for number of panicles per hill
(196.07). Next to the number of panicles per hill the characters,
plant height (158.16) and leaf length (124.43) recorded higher
values. Lowest phenotypic variance was noticed for the characters

leaf breadth and leaf stem ratio (0.10).

The maximum genotypic coefficient of variation was noted
for the character number of panicles per hill (89.50} followed by
weight of seeds per hill (56.10) and leaf stem ratio (45.22). The
minimum wvalues were recorded for the character, dry fodder vyield
(7.32) followed by plant height (10.57). Number of panicles per

hill (91.57) had maximum phenotypic coefficient of variation followed
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Table 4
Genotypic and Phenctypic variances for
Eleven characters in Guinea grass
Sl. Characters Genotypic Phenctypic
No. variance variance
(Vg) (Vp)
1. Plant height 116.26 158.16
2. Leaf length 119.64 124.43
3. Leaf breadth 0.09 0.10
4. Leaf area index 0.57 0.87
5. Number of tillers per hill 32.10 38.72
6. Leaf stem ratic 0.09 0.10
7. Number of paanicles per hill 187.32 196.07
8. Weight of seeds per hill 1.38 1.60
9. Protein percentage 1.24 1.30
10. Green fodder yield 7.6l 22.61
1l. Dry fodder yield 0.20 1.49




Table 5
Genctypic and Phenctypic coefficients of variation
for eleven characters in Guinea grass
Sl. Characters Genotypic Phenoctypic
No. coefficient coefficient
of variation of variation
(GCV%) (PCV%)
1. Plant height 10.57 12.32
2. Leaf length 22,99 23.44
3. Leaf breadth 17.85 18.72
4. Leaf area index 22.09 27.42
5. Number of tillers per hill 22.85 27.29
6. Leaf stem ratio 45,22 48.10
7. Number of panicles per hill 89.50 91.57
8. Weight of seeds per hill 56.10 60.42
9. Protein percentage 14.77 15.14
10. Green fodder yield 13.58 23.41
11. Dry fodder yield 7.32 19.99

6o



Fig. 12. GCV and PCV for eleven characters in guinea grass

Xl. Plant neight

X2. Leaf length

X3. Leaf breadth

X4. ©  Leaf area index

X5. Number of tillers p=r hill
X6. Leaf stem ratio

X7. Number of panicles per hill
X8. Weight of seeds per hill
X9. Prot=in percentage

X10. Green fodder yield

X1l Dry fodder yi=ld
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by weight of seeds per hill (60.42) and leaf stem ratic (48.10).
The minimum estimate of phenotypic coefficient of variation was for

the character, plant height (12.32) followed by protein percentage
(15.14).

ITI. Genetic parameters
The estimates of heritability (Broad sense) and genetic

advance as percentage of mean for eleven characters in guinea grass

are presented in Table 6 and figure 13.

A. Heritability

Generally a high estimates of heritability were reco;:ded for
all the characters except green fodder yield and dry fodder yield.
The characters viz. leaf length (96.15 per cent), number of panicles
per hill (95.54 per cent), protein percentage (95.16 per cent), leaf
stem ratio (88.38 per cent), leaf breadth (87.23 per cent), weight
of seeds per hill (86.21 per cent) and number of tillers pielr hill
(82.90 per cent) recorded high heritability estimates. The dry
fodder vyield (20.58 per cent) and green fodder yield (33.63 per

cent) recorded low estimates of heritability.

B. Genetic advance

Nuber of panicles per hill (180.22) and weight of seed per

hill (107.29) and 1leaf stem ratio (87.57) showed high values of
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Table ©

Heritability (Broad sense) and Genetic advance as percentage

of mean for eleven characters in Guinea grass

sl. Characters Heritability Genetic
No. advance
(percentage
of mean)
1. Plant height 73.51 18.66
2. Leaf length 96.15 46.44
3. Leaf breadth 87.23 33.64
4, Leaf area index 64.86 36.14
5. Number of tillers per hill 82.90 46.60
6. Leaf stem ratio 88.38 87.57
7. Number of panicles per hill 95.54 180.22
8. Weight of seeds per hill 86.21 107.29
9. Protein percentage 95.16 29.68
10. Green fodder yield 33.63 16.22
11, Dry fodder yield 20.58 8.48




Fig.13. Heritability & GA as percentags of mean for

aleven charactars

Xl. Plant height
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genetic advance. The other characters recorded an estimate below
50 per cent. The day fodder vyield (8.48), green fodder yield
(16.22) and plant height (18.66) recorded low estimates of genetic

advance.

IV. Correlation studies
Analysis .of covariance was done and the genotypic and

phenctypic covariance and correlation coefficients were estimated.
Correlation coefficients of green fodder yield with other characters.

The genctypic and phenctypic covariance between green
fodder' yield and other yield components are presented in Table 7
and figure 14. The phenotypic (rg) and genctypic -i(rcj) correlation
coefficients between green fodder yield and other yield components

are presented Table 8.

The genotypic correlations were negative with the
characters viz. number of tillers per hill, number of panicles per
hill, weight of seed per hill, and protein percentage. All the
other characters showed positive correlation with green fodder
yield, Dry fodder yield recorded maximum genotypic correlation

with green fodder yield (0.849) followed by leaf length (0.842),
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Table 7
Genotypic and Phenctypic covariance between green
fodder yield and other yield components

sl. Characters Covariance
No. Genotypic Phenctypic
1. Plant height 18300.14 34913.38
2. Leaf length 25404,93 29147.45
3. Leaf breadth 489.56 553.58
4. Leaf area index 842.31 2058.21
5. Number of tillers per hill -6806.79 ~-2495.96
6.  Leaf stem ratio ' 424.65 440.42
7. Number of panicles per hill -30295.07 -24771.48
8. Weight of seeds per hill -1453.15 -1063.19
9. Protein percentage -1833.29 -1757.74
10, Green fodder vyield 1296296.00 5007201.00




Table 8
Phenotypic (rp) and genctypic (rg) correlation coefficient

between green fodder yield and other yield components

Sl. Characters Correlation

No. _ Genctypic Phenotypic
1, Plant height 0.615 0.584%%*
2. Leaf length ' 0.842 0.549%%
.3. Leaf bréadth 0.520 0.261%
4. Leaf area index 0.405 0.462%*
5. Number of tillers per hill -0.436 -0.084
6. Leaf stem ratio 0.512 0.289*
7. Number of panicles per hill -0.802 0.372%*
8. Weight of seeds per hill -0.448 0.177
9. Protein percentage -0.598 0.324*
10. Green fodder vield 0.849 0.862%*

** Significant at 1% level of probability
* Significant at 5% level of probability



Fig. 14 Genotypic correlation co=fficisnt between Green foddsr

yield and other yield components

X1. Plant height
X2. Leaf length
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Fig. 14 Genotypic correlation coefficient between Green fodder yield

and other yield components
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plant height(0.615), the breadth (0.590), leaf sten ratio (0.512) and

leaf area index (0.405).

Phenotypic correlations of gveen fodier yield were positive and
significant with characters dry fodder vyield (0.862), plant height
(0.584), leaf length (0.549), leaf area index (0.462) and number of
panicles per hill (0.372), protein percentage (0.324), leaf stem ratio
(0.289) and leaf breadth (0.261). The weight of seeds per hill
(0.177) recorded positive non-significant correlation and number of
tillers per hill recorded negative nonsignificant correlation (—0.0@4)

with green fodder yield.
Correlation among the yield component characters

The genotypic and phenctypic covariance among the yield
components are presented in Table 9 and genoctypic (rg) and
phenctypic (rp) correlation coefficients among the yield components

are presented in Table 10.

Plant height showed positive and high genotypic correlation
with leaf 1length (0.777) dry fodder yield (0.733) leaf breadth
(0.678) and number of panicles per hill (0.643). Whereas leaf stem
ratio recorded low positive correlation (0.330). The genctypic

correlations of plant height with all the other characters viz.,



Table 9 Genotypic and phenctypic covariance among the yield components
Characters Leaf Leaf Leaf Number Leaf Number Weight Protein Dry
length breadth area of stem of of seeds percent- fodder
index tillers ratio panicle per hill age yield
per hill per hill
Plant height G 91.653 2.197 -0.333 -35.012 1.071 -94.870 -0.051 -4_352 4374.069
P 96.752 2.314 0.970 -32.339 1l.444 -89.6l4 0.309 -4.059 8663.725
Leaf length G - 2.760 1.394 -45.602 1.834 -141.808 -5.309 -2.868 4300.034
P - 2.784 1.519 -44.,354 1.849 -140.162 -5.299 -2.978 5199.207
Leaf Breadth G - -0.036 -1.567 0.042 -3.405 -0.126 -0.067 89.266
P - -0.059 -1.650 0.042 -3.345 -0.121 ~-0.068 120.139
Leaf area index G - 1.591 0.080 -2.211 -0.384 -0.253 52.022
P - 2.016 0.102 -1.992 -0.382 -0.232 218.414
gg_%?bﬁﬁff tillers G - -0.352 52.028 0.590 -0.176 ~1524.,517
P - -0.359 56.033 0.819 -0.073 -989.793
Leaf stem ratio G - -2.905 -0.288 -0.082 4.654
P - -2.876 -0.278 -0.087 1.080
Number of G - 10.180 2.414 —3755.009
panicles per hill - 10.851  2.435 -2525.733
Weight of seeds G - 0.197 18.522
per hill P - 0.212 149.294
Protein - -456.552
percentage p _ -426.65




Table 10 Genotypic (rg) and phenctypic (rp) correlation coefficient ameng the yield components
Characters Leaf Leaf Leaf Number Leaf  Number Weight Protein Dry
length breadth area of stem of of seeds percent- : fodder
index tillers ratio panicle per hill age yield
per hill per hill
Plant height rg 0.777 0.678 -0.041 -0.573 0.330 0.643 -0.004 -0.363 0.733
r:p 0.690** 0.571** (.083 -0.413*%* 0.284* -0.509** 0.019 -0.283* 0.538**
Leaf length rg - 0.839 0.169 -0.736  0.558 -0.947 -0.413 -0.236 0.710
T - 0.775%* 0.146 . -0.639%* 0.518%* -0.897** -0.375%* -0.234 0.382%*
Leaf breadth rg - -0.160 -0.920 0.470 -0.827 ~-0.356 -0.200 0.536
r.'p - -0.195 —0.823** 0.406%* -_742%*% -Q_296% -0.184 0.306*
Leaf area index rg - -0.373 0,399 -0.214 -0.434 -0.302 -0.125
r:p - —0.346** 0,340%* -0,152 -0.322% -0.218 0.1%1
gglg__nti_?ﬁlof tillers r:g - -0.207 0.671 0.089 -0.028 -0.486
rp - 0.180 0.643*%* 0.104 -0.010 -0.130
Leaf stem ratio rg - -0.706 -0.814 -0.246 0.028
L - -0.642** -0.685*%* -0.238 0.003
Number of rg - 0.633 0.159 -0.496
pamicles per hill . - 0.612%*  0.153 ~0.148
P
Weight of seeds rg - 0.151 0.029
per hill r - 0.147 0.097
Protein r:g - -0.745
percentage r : ~0.307*
P

* Significant at 5% level of probability



number of panicles par hill (-0.573), protein percentage {-0.363),

leaf area index (-0.04l) and weight of seeds per hill (-0.004) were

negative.

Plant height recorded significant positive phenotypic
correlation with leaf length (0.€90), leaf breadth (0.571), dry
fodder yield (0.538) and leaf stem ratio (0.284) and non-significant
positive correlations with leaf area index (0,083} and weight of

seeds per hill (0.019).

Leaf length showed positive high genotypic correlation with
leaf breadth (0.839), dry fodder vyield (0.710) and leaf stem ratio
{0.558) whereas leaf area index recorded low positive correlation
(0.169). The genotypic correlations of leaf length with all other
characters viz. number of panicles per hill (-~0.947), number of
tillers per hill (-0.736), weight of seeds per hill (-0.413) and

protein percentage (-0.236) were negative.

Leaf length recorded  significant positive phenotypic
correlation with leaf breadth (0.775), leaf stem ratio (0.518) and

‘ dry fodder yield (0.382).

Leaf breadth recorded positive genotypic correlation and
significant positive phenctypic correlations with dry fodder yield

{0.536, 0.306) and leaf stem ratio (0.470,0.406).

Leaf area index recorded positive genctypic correlations

with leaf stem ratio (0.399) and number of tillers per hill (0.373)



and negative genotypic correlations with weight of seeds per hill
(0.434), protein percentage (-0.302) number of panicles per hill

(-0.214) and dry fodder yield "('-0.125).

Leaf area index recorded positive significant phenctypic
correlations with number of tillers per hill (0.346) and leaf stem
ratio (0.340) and negative significant phenotypic correlation with

weight of seeds per hill (-0.322).

Number of tillers per hill recorded positive genotypic
correlations with number of panicles per hill (0.671) and weight of
seeds per hill (0.089) and negative genotypic correlations with dry
fodder yield (-0.486) leaf stem ratio (-0.207) and protein percentage

(-0.028).

Number of tillers per hill showed significant positive
phenctypic correlation with number of panicles per hill (0.643) and
non-significant positive phenotypic correlation with weight of seeds

per hill (0.104).

Leaf stem ratio showed positive genotypic correlation with
dry fodder vyield (0.028) and negative genotypic correlations with
weight of seeds per hill (-0.814), number of panicles per hill

(-0.706) and protein percentage (-0.246).

Leaf stem ratio recorded negative significant phenotypic
correlations with weight of seeds per hill (-0.685) and number of
panicles per hill (-0.642) and non-significant positive phenctypic
correlation with dry fodder yield (0.003). Protein percentage {0.238)



recorded a non-significant negative phenctypic correlation with leaf

stem ratio.

Number of panicles per hill recorded positive genctypic and
phenctypic correlations with weight of seeds per hill (0.633, 0.612)
and protein percentage (0.159, 0.153) and negatiye genotypic and

phenotypic correlations with dry fodder yield (-0.496, -0.148).

Weight of seeds per hill recorded positive genctypic and
phenctypic correlations with protein percentage (0.151, 0.147) and

dry fodder yield (0.029, 0.097).

Protein percentage recorded a negative genotypic and

phenotypic correlations with dry fodder yield (-0.745, ~0.307).

V. Path coefficient analysis

Path coefficient analysis was done using green fodder yield
as effects and characters such as plant height, leaf area index,

number of tillers per hill and leaf stem ratio as causal factors.

Direct and indirect effects of four component characters on
green fodder yield are presented in Table 1ll. The path diagram
showing the direct effects and genotypic correlations of four
component characters on green fodder vyield are vepresented in
figure 15.

Direct effect

All the characters except the number of tillers per hill

showed positive direct effects on green fodder yield. Leaf area



Table 11 Direct and indirect effect of four component characters

on green fodder- yisld.

Direct and Indirect effects

Sl. Characters Plant Leaf Number, Leaf Total
No. height area of tillers stem  corre-
index per hill ratio lation

l. Plant height 0.378 -0.G22 0.228 0.031 0.815
2. Leaf area index ) -0.016 0.532-0.148 0.037 0.405
3. Number of tillers per hill ~0.217 0.198-0.398 -0.019 -~0.436
4. Leaf stem ratio 0.125 0.212 0.082 0.093 0.512

Rasidual effect = 0.575

Undarlinad figures are the direct effects

L



Fig. 15 Path diagram showing direct effect and genotypic

correlations in guinea grass

Y Green fodder vield

Xl Plant height

X2 Leaf area index

X3 Number of tillers/hill |
X Leaf stem ratio



Fig. 15 Path diagram showing direct effect and Genotypic correlations in guinea grass
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index (0.532) recorded maximum direct effect followed by plant
height (0.378) and leaf stem ratio (0.093). Number of tillers per

hill (~0.398) showed negative direct effect.

Indirect effect

Plant height exerted maximum positive indirect effect
through number of tillers per hill (0.228) followed by leaf stem
ratio (0.031) and negative indirect effect (-0.022) through leaf area

index.

Leaf area index exerted low positive indirect effect through

leaf stem ratio (0.037) and low negative indirect effects through

number of tillers per hill (-0.148) and plant height (-0.016).

Number of tillers per hill exerted positive indirect effect
on green fodder vyield through leaf area index (0.198) and negative
indirect effects through plant height (-0.217) and leaf stem ratio

(-0.019).

Leaf stem ratio exerted positive indirect effects on green
fodder vyield through leaf area index (0.212), plant height {0.125)

and number of tillers per hill (0.082).
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About 42.5% of the variation in green fodder vyield was.:
through the direct and indirect influence of the above four component

characters considered for path analyis.

VI. Discriminant function analysis

Discriminent function analysis was done for constructing

selection indices for green fodder yield and the other variables used

are plant height, leaf area index, number of tillers per hill, leaf

stem ratio, number of pénic.les per hill and weight of seeds per
hill. The selection criterion on the index values for each individual
was determined and the varieties ranked accordingly. Estimates of
selection indices and ranking of clones based on green fodder yield
and related characters is presented in Table 12. Twenty per cent
selection was exercised and the clones FR 42, (10788.3) MC 14
(10446.8), FR 559 (10411.6), -Mackuenii (9912.6), FR 550 (9773.5) and

MC 16 (9443.4) were identified as superior clones.
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Table 12 Estimate of selection indices and ranking of clones

based on green fodder yield and six cther related characters

Sl. Clones Selection criterion Rank
No. based on

green fodder yield

and other characters

1. MS 4600 -2696.9 : 27
2. MS 4675 -4143.5 30
3. MS 4681 ~-2666.2 26
4. MS 4685 -2219.3 25
5. MS 4691 8233.9 9
6. MS 4732 -3351.6 29
7. MS 4733 -2702.4 . 28
8. PGG 9 2754.0 24
9. PGG 14 3468.2 ) 22
10. PGG 26 3762.0 21
11, PGG 92 7419,0 11
12. PGG 112 4761.6 18
13. PGG 123 5088.5 16
14. PGG 132 4355.1 19
15, PGG 147 3933.1 20
lb. MC 14 10446.8 2
17. MC 16 9443.4 6
18. GG 2 3344.0 23 .
19. Baritha 6391.6 14
20. Muckuenii 9912.6 4
21. FR 42 10788.3 1
22. FR 426 7924.6 10
23. FR 428 0464.7 13
24, FR 429 8458.9 8
25. FR 443 6619.3 12
26. FR 550 9773.5 ) 5
27. FR 552 9385.7 7
28, FR 553 6169.2 15
29. FR 559 10411.6 3
30. FR 600 50.31.5 17

Cther related characters used : Plant height, Leaf area index,
Number of tillers per hill, Leaf stem
ratio, Number of panicles per hill
and Weight of seeds per hill.
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DISCUSSION

The success of any breeding programme depends on the
correct choice of suitable breeding method. In general, crop
‘improvement programme depend‘s on altering the genetic make up of
the existing varieties. Selection 1is one of the basic plant breeding
method employed to develop superior varieties. For improving the
efficiency of selection, informations on the available genetic
variability, association of traits, cause-effect relationship and the
selection index are necessary. The present study was taken up to
assess the extent of variability, association between different
characters, to estimate the components having direct and indirect

contribution towards fodder yield and to formulate selection index.
1. Variability

Phenotypic variability is the measurable variability which
is the result of geﬁel:ic and environmental effe;:ts. The variability
present in a population can be partitioned into 'heritable and non-
heritable components. The genetic parameters- like héritability and
genetic advance estimated can be used as reliable guidelines for

selection.

The analysis of variance showed significant * Jdifferences:

for, all the characters except dry fodder yield indicating the



existence of wide differences between the genotypes tested. Similar
difference for various characters were reported earlier by Burton et
al. (1973), Ppillai et al. (1974), Jose + et al. (1978),
Sreenivasan (1983), Sally (1988) and Thejasse Bhai (1988) and
Santhipriya (1991) in guinea grass. High .genotypic and phenctypic
variances were observed for the characters number of panicles per
hill, leaf length and plant height. High genotypic and phenctypic
variances observed for number of panicles per hill is contrary to
the findings of Thejasse Bhai (1988) in gquinea grass. High génotypic
variance recorded for plant height is in conformity with.the findimgs: of
Thejasse Bhai (1988) and Santhipriya (1991) in guinea grass, Kaushik
(1987) and Kulkarani and Shinde (1987) in fodder sorghum Gupta and
Gupta (1971) in pearl millet, Patnaik (1968) in ragi and
Subramaniam (1979) in little millet. High phenoctypic variance
observed for plant height is in agreement with the result of Swarup

and Chaugale (1962a) in sorghum.

The extent of genetic variability 6f quantitative characters
measured in different scales from a population ;:an be compared by
estimating genotypic. coefficient of variation. High phenctypic and
genotypic coefficients of variation observed for the characters
number of panicles per hill, wsight of seeds per hill and leaf stem
ratio indicates the presence of large amount of genetic variability.

The-rest of the - characters showed low phenotypic and genotypic
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coefficients of  variation. High phenotypic and genotypic
coefficients of variat:ibns observed for number of panicles per hill is
in conformity with the findings of Thejasee Bhai (1988) and
Santhipriya (1991) in guinea grass and Subramaniam (1979) in little
millet. Contrary to the results of this study a low value of
phenctypic and genotypic coefficients of variation was reported by
Sally (1988) in guinea grass. High phenotypic and genotypic
coefficients of variation observed for leaf stem ratio is in agreement
with Sreenivasan (1983) and Santhipriya (1991) in guinea gra‘ss,
Dhanakodi (1980) in ragi and Nair and Gupta (1977) in fodder oats.
Sally (1988) and Thejasse Bhai (1988) have reported low phenotypic and

genotypic coefficients of variation for leaf stem ratio in guinea

grass.
2. Heritability

Burton (1952} suggested that genctypic coe;-fficient of
variation along with heritability will give a clear idea about the
amount of genetic advance to be expécted by selection. Allard (1960)
suggested that gain from selection for a particular character depends
largely on the heritability of the character. High heritability value
indicates highly heritable nature and minimum influence of the
environment on the expression of the character. High heritability

values were observed for all the characters except green and dry



fodder vield. Lower heritability estimates observed for green and
dry fodder yield indicate that environment largely influences the
expression of these two characters. High heritability observed for
leaf length is in conformity with Sood and Ahluwalia (1980) in
sorghum and Mohan and Dua (1984) in pearl millet. Low and medium
heritability has been reported by Phul et al. (l972) and Rahaman
and Roquib (1987) respectively in oats. High heritability observed
for number of panicles per hill is in agreement with the result of
Sally (1988), Thejasee Bhai (1988) and Santhipriya (1991) in guinea
grass. High heritability for protein percentage observed in this
study is in conformity with Sally (1988) in guinea grass. However,
low heritability reported by Singhania et al. (1977) in Sorghum and
medium heritability reported by Machado et al. (1983) in guinea
grass were not in agreement with the present findings. High
heritability estimates recorded for leaf stem ratio is in consonance
with the findings of Thejasee Bhai (1983) and Santhipriya (1991) in
guinea grass, Nair and Gupta (1977). and Tyagi et al. (1977) in oats.
Contrary to this, Sally (1988) in guinea grass, Singhania et al.
(1977) in Sorghum and Singh and Patil (1983) in barley reported low
heritability estimates for leaf stem ratio. High heritability
recorded for leaf breadth is in conformity with the reports of
Sidhu and Mehindiratta (1980) in Sorghum, Mohan and Dua (1980)
in Peral millet and Tyagi et al. (1977) in oats. However, Sally

(1988) in guinea grass and Tyagi et al. (1980) in pearl millet



reported low heritability for leaf breadth contrary to the results of
this study.: High heritability for mumber: of | tillers -ger. hilksis- in ageament.

with the findings of Joharar and Paroda (1976), Mathur and Patil
{1982) }in Sorghumy, Sangha and Singh (1973) and Kunjir and Patil (1986)
in pearl millet and Singh and Prasad (1974) in Pennisetum

pedicellatum. Contrary to this low heritability for number of tillers

per hill was reported by Patnaik (1968) and medium heritability by
Sally (1988) in guinea grass and Kempannarand Thirumalachar (1968)
and Patnaik and Jana (1973) in ragi. High heritability observed for
plant height is in consonance with the results of Machado et al.
(1988) and Santhipriya (1991) in guinea grass; Rana et al. (1976) and
Mathur and Patil (1982) in Sorghum | Gupta and Gupta (1971) and
Mohan and Dua (1984) in Pearl millet, .Phul et al. (1972) and
Choubey and Gupta (1986) in Oats, Patnaik (1968) and Mahudesivaran
and Murugesan (1973) in ragi, Sethi and Singh (1978) and Singh and
Patil (1983) in barley, but contrary to the result of Sally (1988)
and Thejasee Bhai (1988) in guinea greass, Patnik and Jana (1973)
and Appadurai et al. {(1977) in ragi. High heritability observed for

leaf area index is contrary to the findings of Thejasee Bhai 11988)

in guinea grass.

3. Genetic Advance

Johnson et al. (1955) suggested that along with the

heritability estimate the genetic advance should also be considered



for identifying characters during selection programme. High genetic
advance was observed for the characters number of panicles pet
hill, weight of seeds per hill, leaf stem ratio, number of tillers
per hill, leaf length, leaf area index and leaf breadth. High genetic
advance recorded for number of panicles per hill and leaf stem ratio
are in conformity with the results. of Sally (1988) and Shanthipriya
(1991) in guinea grass. Contrary to this, Thejasee Bhai (1988) in
guinea grass, Nair and Gupta (1977) in oats and Singh and Patil
(1983) in barley reported low genetic advance for leaf stem ratio.
The present findings of high genetic advance for number of tillers
per hill are in agreement with those of Kunjir and Patil (1986) and
Sangha and Singh (1973) in pearl millet, Phul et al. (1972) in ocats
and Yadav et al. (1976) in Pasture grass. However, Sally (1988) in
guine grass and Patnaik and Jana (1973) in ragi reported low genetic
advance for number of tillers per hill. High genetic advance for
leafarea index obtained is contrary to the results of Thejasee Bhai
(1988) in guine grass. High genetic advance observed in this study
for leaf breadth is contrary to the findings of Sally (1988) in guine
grass and Tyagi et al. (1980) in pearl millet. High heritability
estimates along with high genetic advance observed for number of
panicles per hill, weight of seeds per hill, leaf stem ratio, number
of tillers per hill, leaf length, leaf area index and leaf breadth
indicates the presence of additive gene action as suggested by Panse
(1957). Therefore the characters having high heritability and genetic
advance rﬁay be considered during selection programmes for the

improvement of fodder yield. The characters such as, leaf stem ratio,
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number of tillers per hill, leaf area index, leaf length and leaf
breadth which had high estimate of genotypic coefficient of
variation, heritability and genetic advance may be coﬁsidered during
selection programmes for the improvement of fodder yield in guinea

grass.,
4. Correlation

Correlation provides information on the nature and extent of
relationship between characters. The component characters also show
inter-correlations. So when the breeder applies selection pressure
for a trait, the populatic;n under selection is not only improved for
that trait, but also improved in respect of other characters
associated with it. This facilitates simultaneous improvement of two
or more chafacters. Therefore, analysis of yield in terms of
genotypic and phenotypic correlation coefficient of component
characters leads to the understanding of characters that can form the
basis of selection. The genotypic correlations provide a relaible
measure of genetic association between the characters and help to
differentiate the vital association useful in breeding from non-vital
ones (Falconer, 198l). The genctypic and phenotypic correlation
coefficient of green fodder yield and ten other characters and their

inter-correlations were computed.
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Correlation coefficients of green fodder yield with other characters

Green fodder vyield recorded high positive genotypic
correlations with dry fodder vyield, leaf length, plant height, leaf
breadth, leaf stem ratio and leaf area index and high negative
genotypic correlations with number of panicles per hill, protein
percentage, weight of seed per hill and number of tiller;a per hill.
High positive genotypic correlations of green fodder yield with plant
height, leaf area index, leaf stem ratio and dry fodder yield and
high negative genctypic correlation with protein® percentage and
number of tillers per hill were in conformity with the findings of
Sreenivasan (1983) in guinea grass. High ©positive genctypic
correlation of green fodder yield with leaf area index observed in
our study is in agreement with the findings of Thejasee Bhai (1988)
in guinea grass. Positive genotypic correlation between green fodder
yield and number of tillers per hill reported Sy Thejasee Bhai
(1988) in guinea grass is contrary to the present findings. High
positive genotypic correlations observed for green fodder yield with
plant height, leaf length and leaf breadth were in consonance with
the result obtained by Paroda et al. (1975) "in sorghum. Bigh
positive genotypic correlation of green fodder yield with plant
_height and leaf breadth was also reported by Yadav et al. (19'7‘4) in

L

Cenchrus ciliaris. ;.

Green fodder yield recorded significant positive phenctypic

correlation with all the components except weight of seeds per hill

£
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and negjative non-significant correlation with number of tillers per
hill. Significant positive phenotypic correlation of green fodder yield
with dry fodder yield observed in this study is in conformity with
the result obtained by Sreenivasan (1983) and Thejasee Bhai (1988)
in guinea grass and Tyagi et al. (1980) in Pearl millet. However,
Clyde and Hill (1983) in timothy grass, and Riley and Vogel (1983)

in Andropogon halli reported negative phenctypic correlation of green

fodder vyield with dry fodc'i-er yield .- L ol e vt
.. f. Significant positive phenctypic correlation of green fodder
yield with plant height 'is in consonance with the findings of
Sreenivasan (1983) in guinea grass, Hussain and Khan (1973), Paroda
et al. (1975) and Vasudeva Rao and Ahluwalia (1977) in sorghum,
Sethi and Singh (1978) and Singh and Patil (1983) in barley, Achutha
Kumar (1982), Paramathma and Balasubramanian (1986) and Patel and
Shelke (1988) in maize and Solanki (1977) and Choubey and Gupta
(1986) in oats. < ... . .t Ty v Sood (1975) r:e:porl:ed a negative
phenotypic correlation of green fodder yield with plant height in
Sorghum. Positive significant phenotypic correlation of green fodder
vield with leaf length observed in our study is in agreement with
the results obtained by Paroda et al. (1975) and Sidhu -.and
Mzhindiratta (1980) in Sorghum, AchuthaKumar . (1982) in maize,
Dhanakodi (1980) and Dhanakodi and Chandrasekharan (1989) in ragi
and Choubey and Gupta (1986) in forage oats. Significant and positive

phenotypic correlation of green fodder yieldl with leaf area index

89



recorded in this study is in accordance with the result obtained by
Sreenivasan (1983) and Thejasee Bhai (1988) in guinea grass.
Significant positive phenctypic correlation obselr:ved between green
fodder yield and number of panicle per hill is contrary to the
observations of Sally (1988) and Thejasee Bhai (1988) in guinea grass
who have reported negative non-significant correlation bétween these
two characters. Significant positive phenctypic correlation of green
fodder yield with protein percentage observed is contrary to the

reports of Sreenivasan (1983) and Sally (1988) in guinea grass.

Significant positive phenctypic correlation of green fodder
yield with leaf stem ratio recorded is in conformity with the result
obtained by Sreenivasan (1983) in guinea grass and Vasudeva Rao and
Ahluwzlia (1977) in sorghum. Con.trary to thig, Sally (1988) in guinea
grass, Vaidyanathan (1982) in sorghum, Dhanakodi and
Chandrasekharan. (1989) in ragi and Jatasra and Thakral (1986) in

Cenchrus ciliaris reported negative correlation between these two

characters. The positive significant correlation of green fodder yield
with leaf breadth observed in the present study is in agreement with
the results of Paroda et al. (1975), Sidhu and Mehindiratta(1980) in
sorghum, AchuthaKumar . (1982) and Paramathma and Balasubramanian
{1986) in maize, Dhanakodi (1980) and Dhanakodi and
Chandrasekharan (1989) in ragi, Solanki (1977) in oats and Yadav et

al. (1974) in Cenchrus ciliaris.




The phenotypic correlation between green fddder yield and
number of tillers per hill was negative and non-significant. This is
in consonance with the findings of Sreenivasan (1983) in guinea grass
and Dhanakodi and Chandrasekharan (1989) in ragi. Contrary to our
finding Thejasee Bhai (1988) in guinea grass, Hussain and Khan
(1973) in Sorghum, Sethi and Singh (1978) in barley, Sangha and
Singh (1973) in bajra, Solanki (1977) an? Murtaza: et al. (1979) in
oats and Gupta et al. (1974) in marval grass reported significant

positive correlations of these two characters.

High positive genotypic correlations and significant positive
phenotypic correlation of green fodder yield with dry fodder vyield,
plant height, leaf length and leaf area index indicates that selection
based on any one of the above characters may also result in the
improvement of fodder yield in guinea grass.

Correlation among yield component characters

Correlation among the yield components will help to gather
more information about the association among components of yield.
Plant height recorded positive genctypic correlation with leaf
length,leaf breadth, leaf stem ratio, number of panicles per hill and
dry fodder yield and negative genotypic correlation with leaf area

index,; number of tillers per hill, weight of seed per hill and
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protein percentage. The phenctypic correlation of plant height was
- significant and positive with leaf length, leaf brreadth, leaf stem
ratio and dry fodder yield. Wheress.. it was significant but negative
with number of tillers per hill, number of panicles per hill and
protéin percentage. Significant positive phenctypic correlation of
plant height with leaf length observed in this study is in
agreement with the results obtained by Tyagi et al. (1980) in pearl
millet. Significant positive phenctypic correlation of plant height and
leaf breadth recorded in the present study is contrary to the
findings of Sally (1988) who has reported a non-significant positive
phenctypic correlation. Significant positive phenotypic correlation
recorded for plant height with leaf stem ratio is in agreement with
the findings of Sreenivasan (1983) in guinea grass. Contrary results
were reported by Sally (1988) and Thejasee Bhai (1988) in guinea
grass and Dhanakodi (1980) in ragi. Plant height recorded significant
positive phenotypic correlation with dry fodder vyield. Similar
results were reported by Sewi et al. (1988) and Sally (1988) in
guinea grass, Paroda et al. (1975) and Vasudeva Rao and Ahluwalia
(1977) in sorghum, Mahudesewaran and Murugesan (1973) and Appadurai.
et al. (1977} in ragi and Solanki (1977) in oats. Contrary to this,
Thejasee Bhai '(].988) in guinea grass reported a non-significant

positive phenotypic correlation of these two characters.

Significant negative phenotypic correlation between plant

height and number of tillers per hill observed in the present study



is in consonance with Cill and Randhawa. (1975) in foxtail millet and
Murtaza et al. (1979} in oats. Sreenivasan (1988) in guinea grass and
Phul et al. (1974) in pearl millet reported significant positive
correlation of plant height with number of ti]leré per hill which is

contrary to the present findings. Significant negative correlation of

plant height with number of tillers indicate that as height increases -

the number tillers will be reduced. Significant negative phenctypic
correlation observed for plant height with number of panicles per
hill is contrary to the results of Thejasee Bhai (1988) and Sally
(1988) in guinea grass. This negative correlation indicate that
shorter varieties have more number of panicles. Significant negative
phenotypic correlation reported between plant height and protein
percentage is in agreement with the results of Sreenivasan (1983) in
guinea grass. However, Sakly (l988).-in guinea! \gtags i'repstted Yo

significant. negative:correlation. - .

Leaf length recorded positive genotypic corelations with
leaf breadth, leaf area index, leaf stem ratio and dry fodder yield
and negative genotypic correlations with number of tillers per hill,

number of panicles per hill, weight of seeds per hill and protein

percentage. The phenctypic correlation of leaf length "was significant’

and positive with leaf breadth, leaf stem ratio, and dry fodder
vield but negative with number of tillers per hill, number of

panicles per hill and weight of seeds per hill. Leaf breadth
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recorded positive genctypic correlations with leaf stem ratio, and
dry fodder yield while leaf area index, number of tillers per hill,
number of panicles per hill, weight of seeds per hill and protein
percentage recorded negative correlations. Significant positive
phenotypic correlation of leaf breadth with leaf stem- ratio observed
in this study is contrary to the result obtained by Sally (1988) in
guinea grass who has reported a non—-significant negative correlation.
Significant positive phenotypic correlation of leaf breadth with dry
fodder yield is in conformity with the results obtained by Paroda
et al. (1975) in sorghum and Solanki (1977) in oats. Contrary to thé
present finding, Sally (1988) in guinea grass reported a positive non-
significant phenotypic correlation. Phenotypic correlation of leaf
breadth with number of tillers per hill, number of panicles per hill
and weight of seed per hill were significant but negative. - Non-
significant positive phenotypic correlation of leaf breadth with
number of tillers per hill reported by Sally (1988) in guinea grass
and significant positive phenotypic correlation reported by Tyaqgi

et al. (1980) in pearl millet are contrary to the present findings.

The genctypic correlaions of leaf area index with number of
tillers per hill and leaf stem ratio were positive whereas it was a
negative with number of panicles per hill, weight of seeds per
hill,protein percentage and dry fodder yield. Significant positive

phenotypic correlation of leaf area index with number of tillers per
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hill is in consonance with the results of Thejasee Bhai (1988) in
guinea grass. But Sreenivasan (1983) in guinea grass reported a non-
significant negative phenctypic correlation between these two
characters contrary to the present finding. Significant positive
phenctypic correlation of leaf area index with leaf stem ratio is
in.omfoomity - with the the result obtained by Sreenivasan (1983) and
Thejasee Bhai (1988} in guinea grass. Phenctypic correlation between
leaf area index and weight of seeds per hill was negative but
significant. Genctypic correlations of number of tillers per hill wikh
number of panicles per hill and weight of seeds per hill were
positive, whereas it was negative with leaf stem ratio, protein
percentage and dry fodder yield. Number of tillers per hill recorded
significant positive phenotypic correlations with number of panicles
per hill in agreement to the results of Subramaniam (1979) in' little
millet. Contrary to this Sally (1988) in guinea grass observed a non-

significant negative correlation.

Leaf stem ratio recorded positive genot:ypic correlation with
dry fodder vyield while negative correlations were ncticed with
number of panicles per hill, weight of seeds per hill and protein
percentage. The phenotypic correlations of leaf stem ratio with
number of panicles per hill and weight of seeds per hill were
negative but signifiant. Significant positive phenctypic correlation of

leaf stem ratio with number of panicles per hill is in agreement
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with the results of Thejasee Bhai (1988) in guinea grass. Contrary to
this, Sally (1988) in guinea grass observed a positive non-significant

phenotypic correlation.

Genotypic correlations of panicles per hill was positive
with weight of seeds per hill and protein percentage and negative
with dry fodder yield. The number of panicles per hill recorded
significant positive phenotypic correlation with weight of seeds per
hill and non-significant positive correlation with protein percentage.
Number of panicles per hill recorded negative phenotype correlations

with dry fodder yield.

Genotypic correlation of protein percentage with dry fodder
vield was negative. The phenotypic correlation of protein percentage
was significant but negative with dry fodder vield. This is in
agreement with Sreenivasan (1983) in guinea grass. Contrary to this,
Sally (1988) 1in guinea grass reported positive non-significant
phenotypic correlation of protein percentage with dry fodder yield.
Negative correlations between protein percentage and dry fodder yield
indicates that simultaneous improvement of vield and quality in
difficult by selection. Correlation studies indicates that selection
based on plant height, leaf length and breadth and leaf area index
will be effective in the improvement of green and dry fodder vyield

in guines grass.
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5. Path Analysis

The green fodder vyield is influenced by the different
componentis both directly and indirectly. The path analysis (Wright,
1921) is very effective in seperating the correlation coefficient into
direct' and indirect effects. Hence itvgives information on the

components having direct and indirect contribution towards yvield.

The path analysis was done using plant height, leaf area
index, number of tillers and leaf stem ratio as causes and the green
fodder yield .as the effect. Leaf area index, plant height and leaf
stem ratio showed positive direct effect on green fodder vyield,
while number of tillers per hill showed negative direct effect. Leaf
area index recorded maximum positive direct effect on green fodder
yield followed by plant height. Leaf stem ratio had low but positive

direct effect.

The leaf area index had the maximum direct effect on green
fodder yield. But the correlation between leaf area index and green
fodder yield was less than its direct effect. This was due to
negative indirect effects exerted through plant height and number
tillers per hill. Contrary to the findings of this study , Thejasee
Bhai (1988) reported negative direct effect of leaf area index on

green fodder yield.
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Plant height is the second compenent having maximum
positive direct effect on green fodder yield. The correlation between
plant height and green fodder yield was higher than its direct
effect. This was due to the positive indirect effect exerted through
the number of tillers per hill and leaf stem ratio. The correlation
explains the true relationship between plant height and green fodder
yield and a direct selection based on plant height will improve the
green fodder vyield as suggested by Singh and Choudhary (1979).
Positive direct effect of plant height on green foéder yield observed
_in our study is in agreement with the findings of Sreenivasan {1983)

and Thejasee Bhai (1988) in guinea grass, Naphade (1972) and Patel

gt al. (1973) in sorghum, Dhumale and Mishra (1978) and Murtaza
et al. (1979) in oats. But contrary to the present findings Paroda
et al. (1975)_ in sorghum reported a negative direct effect of plant

height on green fodder yield.

Leaf stem ratio recorded low but positive direct effect on
green fodder vyield. But its correlation was high. This was due to
positive indirect effects exerted , through all the three characters
viz. Plant height, leaf area index and number of tillers per hill.
The positive direct effect of leaf stem ratio on green fodder yield
obtained in this study is in conformity with the result obtained by

Thejasee Bhai (1988) in guinea grass.



The negative direct effect of number of tillers per hill
observed on green fodder yield is in consonance with the results of
Singh et al. '(1980) in fodder oats. Contrary to our finding
Sreenivasan (1983) and Thejasee Bhai (1988) in guinea grass, Solanki

(1977) in fodder oats, Tyagi et al. (1980) in pearl millet,

Ramaswamy (1974) and Gopalan and Ramaswamy (1979) in Cenhrus

ciliaris reported positive direct effect of number of tillers on green
fodder yield. Based on the results of variable correlations and path
analysis it c;an be recommended that selection based on plant height,
leaf area index and leaf stem ratio will be effective for the

improvement of green fodder vield in guinea'grass.
6. Discriminatnt function analysis

The discriminant function analysis was first developed by
Figher (1936}, and, later applied for making selection Ion several
characters simultaneously by Smith (1936). According to Hazel (1943)
selection based on suitable selection index is more efficient than
selection based on individual characters. In this study) selection
index was constructed using green fodder yield and other var:iablés
such as plant height, leaf area index, number of tillers per hill,
leaf stem ratio, number of panicles per hill and weight of seeds per
hill. Economic weight given for all the characters was:.: unity.

Earlier:/ Santhiprya (1991) also constructed selection index for
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increasing tﬁe efficiency of selection in guinea grass. Based on the
index constructed, twenty, per cent selection was exercised and top
ranking six superior guinea grass clones viz. FR 42, MC 14, FR 559,
Mackuenii, FR 550 and MC 16 were identified and recommended for

future use in breeding programme.
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SUMMARY



SUMMARY

Thirty guinea- grass clones were evaluated in a field
experiment laid out in an RBD with two replications at the
Instructional Farm, College of Agriculture, Vellayani during 1990.
Observations on plant height, leaf length, leaf breadth, leaf area
index, number of tillers per hill, leaf stem ratio, number of
panicles per hill, weight of seeds per hill, protein percentage,
green fodder yield and dry fodder yield were recorded from three
harvests at 45 days interval. The data collected were subjected to
analysis of variance, covariance and the genetic parameters like
heritability, genetic advance and correlations {genotypic and
phenctypic) were estimated. The path coefficient analysis was done
uging green fodder vield as the effect and four other 1.<:omponem:
character viz. plant height, leaf area inde'x, number of tillers per

hill and leaf stem ratio as causes. Discriminant function analysis was

done to formulate selection index to identify superior clones.

The analysis of variance revealed significant difference with
respect to all the characters except dry fodder yield indicating the
existence of wide difference between the clones tested. Bigh
phenctypic and genotypic variances were observed for the number of
panicles per hill, leaf langth and plant l';eight. -'l‘he characters such

as leaf breadth, leaf area index and leaf stem ratio recorded low
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Phenctypic and genctypic variances. High phenctypic and genctypic
coefficients of variation observed for the number of panicles per
hill, weight of seeds per hill and leaf stem ratio indicate the
presence of large amount of variability and tﬁe scope of utilising

such variability by means of selection.

High heritability estimate recorded for the leaf length,
number panicles per hill, protein percentage, leaf stem ratio, leaf
breadth, weight of seeds per hill, number of tillers per hill, plant
height and leaf area index indicates the highly heritable nature and
minimum influence of the environment on the expression of these
charactersl Lower heritability estimates recorded for green and dry
fodder indicates that environment largely influences the expression of
fodder yield. High heritability along with high genetic advance
observed for number of panicles per hill, weight of seeds per hill,
leaf stem ratio, number of tillers per hill, leaf length, leaf area
index and leaf breadth indicates the presence of additive gene action
and the reliability of these characters during selection programme,
Among the characters having high heritability estimates, the
economically imortant characters such as leaf stem ratioc, number of
tillers per ﬁi.ll, leaf' area index, leaf length and leaf breadth may
be considered during selection programmes for the improvement of

fodder yield in guinea grass.

Green fodder vyield recorded high positive genotypic

correlations with dry fodder vyield, leaf length, - plant height, leaf



breadth, leaf stem rvatio and leaf area index and high negative
genotypic correlations with number of panicles per hill, protein
percenage and weight of seeds per hill. Green fodder yield recorded
significant positive phenotypic correlation with dry fodder vyield,
plant height, leaf length, leaf area inaex, number of panicles per
hill, protein percentage, leaf stem ratio and leaf breadth and
positive non-significant phenctypic correlation with number of tillers
per hill. The yield components showed varying degrees of association
ameng themselves. High positive genctypic correlation and significant
positive phenotypic correlations of green fodder yield with dry
fodder yield, plant height, leaf length and leaf area index indicates
that selection based on any one of the above characters may result

in the improvement of fodder yield.

Leaf area index had the maximum positive direct effect on

green fodder yield followed by plant height and leaf stem ratio.

Number of tillers per hill showed negative direct effect. Based on
the result of variablity, correlation and path. analysis it can be
concluded that selection based on plant height, leaf area index and
leaf stem ratio will be effective for the improvement of fodder yield

in guinea grass.

A selection index was formulated using green fodder yield
and other variables like plant height, leaf area index, number of
tillers per hill, leaf stem ratio, number of panicles per hill and

weight of seeds per hill. Twenty per cent selection was done and
six top ranking clones, viz. FR 42, MC 14, FR 559, Mackuenii,

FR 550 and MC 16 were identified for future breeding programme.
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ABSTRACT

Thirty guinea grass clones were evaluated in a field
experiment laid out in an RBD with two replications at the
Instructional Farm, College of Agriculture, Vellayani during 1990.
Data on nine biometric characters and fodder yield were collected
and subjected to ‘"analysis of variance and co-variance. Genetic
parameters like heritability, genetic advance and correlations were
estimated. The path analysis was done to assess the cause-effect
relationship and discriminant function analysis was done to formulate

selection index for identifying superior clones.

The analysis of variance revealed significant difference with
respect to all the characters except dry fodder vyield. High
genotypic and phenctypic variances were observed for number of’
panicles per hill, leaf length, and plant height. High phenctypic and
genotypic coefficients of variation were observed for number of
panicles per hill, weight of seeds per hill and leaf-stem ratio

indicating the presence of large amount of genetic variability.

High heritability estimates were recorded for the leaf
length, number of panicles per hill, protein percentage, leaf-stem
ratio, leaf breadth, weight of seeds per hill, number of tillers. per

hill, plant height and leaf area index. High heritability along with



high genetic advance observed for number of panicles per hill,
weight of seeds per hill, leaf-stem ratio number of tillers per hill,
lenght, leaf area index and leaf breadth indicates additive gene

action and the reliability of these characters during selection.

High positive genotypic correlation and Significant positive
phenctypic correlations of green fodder yield with éry_ fodder yield,
plant height, leaf length and leaf area index indicate that selection
based on any one of these characters will result in the improvement
of green fodder vyield. The vield components showed varying degrees
of association among themselves. Correlation studies indicate that
selection based on plant height, leaf length and leaf breadth will be

effective in the improvement of fodder yield.

Path analysis revealed that leaf area index had the
maximum direct effect on green fodder vield followed by plant
height and leaf-stem ratio. Number of tillers per hill exerted

negative direct effect on green fodder yield.

Based on the results of variability, correlation and path

analysis it can be concluded that selection based on plant height,

leaf area index and leaf-stem ratio will be effective for the

improvement of fodder yield in guinea grass.



A selection index was constructed and by practicing twenty
per cent selection, six top ranking clones wviz. FR 42, MC 14,
FR 559, Mackuenii, FR 550 and MC 16 were identified for use in

future breeding programmes.
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