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INTRODUCTION

India accounts for 15 per cent of total world's livestock population

with only two per cent of world's geographical area (Hazra, 1995). It, has been

estimated that the production of green fodder is less than one-third of the total

requirements in India. Against the projected need of 990 million tonnes of green

fodder and 830 million tonnes of diy fodder in India, the present availability is only

370 and 550 million tonnes respectively. While research and developmental efforts in

the past years have resulted in increasing the yield and production of important cereal

crops, endeavour for increj-asing the production of fodder crops has not been

intensive. Besides, the aiea available for the cultivation of fodder crops is also very

much limited.

In Kerala, the availability of roughage is only 4.2 million tonnes

agamst the requirement of 6.2 million tonnes needed for feeding 3.4 million adult

cattle showing a deficit of 41 per cent (Shamsudeen et al., 1985). The area under

cultivated fodder crops in Kerala is only 0.1 per cent of the net area sown

(Anonymous, 1991).' Becau^ of the preferential need for human food, tiie

opportunity for increasing area under cultivated forages are remote. Hence the only

possibility is to enhance thp productivity through identification and development of

superior fodder varieties. Since tiie non availability of nutritive and high yielding

grass varieties is mainly responsible for the low productivity of our cattie population.
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genetic improvement ofthose crops forboth increased production andsuperior quality

is imperative.

Guinea grass, a native of tropical Afiica is the most important and

popular fodder grass grown in Kerala.' Itis suited for Kerala conditions due toitshardy

nature andtolerance to drought andpartial shade. This highly nutritious andproductive

perennial fodder grass is well relished by all kinds of livestock in Kerala. It can be

grown as rainfed crop since it can survive four month's summer and remain productive

for more than three yeais.

Eventhough guinea grass is capable of producing viable seeds, thecrop

is propagated mainly through vegetative means as it is easily established if slips are

transplanted during the onset ofmonsooiL Considering the convenience ofhandling the

planting material, seed propagation isgaining popularity in guinea grass.

Recently through mutation breeding Kerala Agricultural University has

released two high yielding mutant clones of guinea grass namely Haritha' and

Marathakom'. Since these are mutants their popularisation is restricted through

vegetative slips. Eventhough guinea grass is known to be of facultative apomictic in

nature, the true breeding nature ofhigh yielding cbnes cannot be takenfor granted and

hence the need to counduct a systematic studybefore embarking on largescale seed

production isimminent. The present study isinitiated with thefollowing objectives.
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L to ascertmn the seedling progeny behaviour of selected high yielding guinea

grass cloMS compared to their vegetative progenies in fodder yield and other

yield attributing traits.

iL to estimate genetic parameters like variability, heritability, genetic advance

and correlation.
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REVIEW OF LITERATURE

Guinea grass fTanicum maximum Jacq.) is a perennial tetraploid

and facultatively apomictic fodder crop native to tropical Africa. It was introduced

in India in 1793 and its cultivation spread in South India as early as 1870 (Bor,

1960). Now it is the most adapted and popular fodder grass in Kerala. Burton

et.al.. (1973) has reported 0.6 percent seed setting through sexual reproduction in

this facultative apomictic species. But Dutt and Pugh (1940), Whyte (1958) and

Purseglove (1975) have reported cross pollination upto an extent of five percent

under natural conditions in guinea grass. The estimation of genetic variability,

heritability, genetic advance, correlation co-efficients and discriminant function

analysis help in the selection of superior genotypes from genetically diverse

population. Acomparative study on tiie variability that exist in tiie popuhtions

raised through sexual and asexual means aid in tiie popularisation of high yielding

mutant clones tiux3ugh large scale seed production. Abrief account of work done

on tiiese aspects which forms tiie basis for a critical evaluation and planning of

future strategies in guinea grass crop improvement is given below.



i

2.1. Variability

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

reported variation inplant height and fresh plant weight

Jose et al. (1978) studied bulk samples of 38 guinea grass

populations and reported significant difference for tiller number, plant height,

^ panicle length and days to flowering.

Tyagi et al. (1980) studied 30 strains of fodder pearl millet and

reported maximum GCV value for green fodder yield (14.71%). This was followed

by number of leaves (11.77%), leaf breadth (11.18%), dry matter yield and stem

girth (9.94%), number of tillers (7.80%), plant height (5.57%) and leaf length

^ (4.67%).

In fodder ragi, Dhanakodi (1980) reported maximum genotypic

variance for fodder yield. The lowest phenotypic as well as genotypic variables

were reported for leaf-ste jnratio. The highest phenotypic coefficient of variation

(91.59%) was observed for plant height followed by fodder yield (36.03%), leaf-

stem ratio (21.24%) and tiller number (19.53%). Fodder yield recorded the highest

genotypic coefficient of variation (30.43%). The GCV values were high for plant

height (22.5%). leaf-stem ratio (16.56%) and tiller number (14.06%).
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Mathur and Patil (1982) reported GCV esdmates of 7.66%, 26.08% and

6.76% respectively for plant height, number of tillers per plant and dry matter yield per

plant in fodder sorghum.

Prakash (1983) reported high genotypic coefficient of variation for plant

height, forage yield per plant and diy matter yield per plant in fodder bajra.

Mohan and Dua (1984) in their studies on fodder pearl millet under single

and double cut systems reported GCV values rangmg from 9.71 to 21.23 per cent for

plant height, 4.34 to 20.87 per cent for tiller number, 16.56 to 17.82 per cent for green

fodder yield and 13.46 to 23.66 per cent for dry matter yield

Kunjir and Patil (1986) reported high genotypic and phenotypic variability

for tiller number in fodder bajra.

Sreenivasan et al. (1986) estimated variability in 24 varieties of guinea

grass and reported maximum genotypic coefficient of variation for dry fodder yield

(74.58%) followed by green fodder yield (71.29%) and leaf area index (63.61%). The

crude fibre content recorded tiie lowest GCV value (7.52%). The highest phenotypic

coefficient ofvariation was recorded for dry fodder yield (72.15%).
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High genotypic variance for plant height in fodder sorghum was reported

by Kaushik (1987).

Hi^ genetic variability for plant height and dry fodder yield in fodder

sorghum was repotted by Kulkami and Shinde (1987).

^ Joseph (1988) reported maximum phenotypic coefficient of variation

(33.15%) for dry matter yield in guinea grass. The lowest PCV value was recorded for

tiller count (4.88%). Dry matter yield recorded the maximum GCV (24.03%) and the

weight ofleaves recorded the minimum GCV (2.10%). -

Thejasee Bhai (1988) in her studies with gumea grass reported higjiest

GCV for green fodder yield per hill followed by number of panicles per plot, leaf/stem

ratio on fresh weight basis, green fodder yield per plot, tiller number per hill, diy matter

yield perplot and plant height.

Maiti et id. (1989) evaluated ninety pearlmillet germplasm collections and

reported that large phenotypic variability was found between genotypes for plant height,

leaf number, leaf width and stem thickness.
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Amirthadevarathinam et al. (1990) studied 30 genotypes of fodder

sorghum and reported large genotypic variability for plant height, plant stand, total soluble

solids and leaf length. Highest genotypic coefficient of variation was observed for fodder

yield (49.65%) followed by total soluble solids (43.23%).

Based on the evaluation work on M2V1 guinea grass clones, Santipriya

(1991) reported significant difference among the families and progenies. High phenotypic

^ coefficients of variation were reported for inflorescence count (241.16%) leaf area

(41.32%), leaf-stem ratio (39.33%) and root length (38.4%). High genotypic coefficients

of variation were reported for inflorescence count (212.27%), leaf area (37.78%), root

length (33.61%) and leaf-stem ratio (29.54%).

Thirumeni and Vijendra Das (1993) evaluated 15 genotypes of fodder

^ pearlmillet and reported high genotypic and phenotypic coefficient of variation for leaf

areaperclump anddrymatter yield.

Shajan (1993) evaluated 30 guinea grass clones and reported high GCV

estimates for number of panicles per hill (89.50%), weight of seeds per hill (56.10%) and

leaf-stemratio (45.22%) and leaf-stem ratio (48.10%) recordedhigh PCV value.

Based on three yield evaluation trials conducted at the college of

Agriculture, Vellayani using 12 clones of guinea grass, Sreekumar et al. (1994) reported
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that the clone MC-16 which had higher green fodder yield and better fodder quality was

released as 'Marthakom*.

Dhanakodi (1994) studied fifty genotypes of fodder ragi and reported high

GCV values for fodder yield (30.43%) and plant height (22.15%) followed by leaf-stem-

ratio (16.56%), leafnumber (16.37%) and intemodal length (15.32%).

:y Ramasamy et al. (1994) evaluated forty diverse genotypes of fodder rajl vy'

and reported high genotypic and phenotypic coefficient ofvariation for green fodder yield

per plant Days to 50% flowering recorded the lowest phenotypic and genotypic

coefficient of variation.

Vijendra Das (1994) studied 22 genotypes of napier grass and reported

high GCV estimates for tiie characters number of tillers per plant (40.9%), leaf area

(35.4%) and leaf length (36.4%). Number oftillers per plant (43.3%), leaf length (36.4%)

and leaf area (36.2%) recordedhigh PCV values.

-•V-
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Amiithadevarathinam and Dorairaj (1994) evaluated 53 genotypes of

napier grass and reported that GCV was the highest in leaf wei^t (80.69%) followed ty

green fodder yield, ste m weight, crude protein content, dry matter yield and leaves per

tiller.

Suthamathi and Dorairaj (1995) studied variability in twenty eight

genotypes offodder pearhnillet and reported that stem wei^t (28.9%), green fodder yield

per plant (23.64), leaf weight (23.21%), number oftillers per plant (22.45%) and number

ofleaves per plant (22.03%) showed high genotypic coefficient ofvariation-

In foddermaize Sreekumarand SumaBai (1995) reported that plant height

(195.30%) and plant population (58.65%) recorded high genotypic coefficient of

variation. The phenotypic coefficient of variation was maximum for plant height

(291.76%) and minimum forleafstem ratio (0.03%).

2^. Heritability and genetic iadvaace

In fodder bajra, Tyagi et al. (1980) reported high heritability values for

fodder yield (66.48%), plant height (65.05%) and stem girth (56.09%). The dry fodder

yield (22.01%) and leaf breadth (25.56%) recorded low estimate ofheritability. Genetic

advance as percentage ofmean was reported to be low for all the characters and medium

for green fodder yield.



If

Sidhu and Mehindiratta (1980) reported high heritability estimates for leaf

length and plant height infodder sorghimi.

Sood and Ahluwalia (1980) reported heritability estimates exceeding 30

per cent for plant height and dry matter yield per plant in fodder sorghum.

y Kumar (1982) reported high heritability and expected genetic advance for

green and dry matter yield per plant, leaf weight and stem weight in fodder pearl millet

In fodder Sorghum Mathur and Patil (1982) observed high heritability

estimates for leaf number(188.88%) followed by dry matter yield (70.52%). plant height

(54.70%) and number of tiUeis per plant (49.22%). The genetic advance was high for

numberofleaves perplant (165.28%).

In fodder Sorghum Smgh (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 perplant.

High heritability was reported for plant height in finger millet by Shankar

(1982).

k
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Prakash (1983) reported that plant height, forage yield per plant and dry

matter yield per plant had high broad sense heritability values in pearl millet

In fodder bajra Mohan and Dua (1984) reported high heritability value for

leaf breadth (63.66%) followed by plant height (52.69%) and leaf length (44.68%). Green

fodder yield (21.16%) recorded the lowest value of heritability. Genetic advance was

reported to be high for plant height (37.75%) followed by leaf number (24.88%) and

green fodder yield (17.11%).

Kunjir and Patil (1986) based on their studies on pearl millet reported high

heritability estimates for tiller number (64.80%) and plant height (56.09%) and the genetic

advance for these characters was also high indicating additive gene action.

Joseph (1988) in guinea grass reported high estimates of heritability for

crude protem content (56.98%), dry matter yield (55.56%) and green fodder yield

(51.81%). Moderate heritability estimates of 43.67% per cent, 39.37 per cent and 36.59

per cent were recorded for tiller count, leaf-stem ratio and crude fibre content

respectively. Low estimate of heritability was recorded for width of leves (13.95%) and

plant height (11.7%). High genetic advance of 21.51 per cent for mflorescence count was

recorded
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Thejasee Bhai (1988) reported high heritability estimates for number of

panicles per plant (82.45%) followed by leaf-stem ratio on dry weight basis (66.32%),

leaf-stem ratio on fresh weight basis (59.98%) and plant height (54.65%) in guinea grass.

Green fodder yield per hill recorded the highest estimate ofgenetic advance (184.59%).

Amirthadevarathinam et al. (1990) evaluated 30 genotypes of fodder

-y sor^um and reported high heritability estimates for the characters plant height (98.07%),

leaf length (97.40%), total soluble salts (96.85%) and gram yield (93.60%). The genetic

advance of these characters were 29.31 per cent, 4.61 per cent91.77 per cent and 59.28

per centrespectively.

Sant ipriya (1991) in guinea grass reported high estimate ofheritability for

^ plant height (77.59%) followed by inflorescence count (77.48%), leaf area (66.88%) and

leaf-stem ratio (56.43%). The inflorescence count (384.91%), leaf area (56.91%) and leaf-

stem ratio (45.72%) recorded high genetic advance values. The genetic advance was low

for greenfodderyield

Thinimeni and Vijendra Das (1993) evaluated 15 gnotypes of fodder pearl

millet and reported high estimates ofheritbility for plant height, leaf area per clump, green

fodder yield, dry matter yield and leaf-stem ratio. Low estimate of heritability was noticed

y~ for number of tillere per clump. High heritability coupled with high genetic advance
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estimates were observed for leaf-stem ratio, dry fodder yield, leaf area per clump, green

fodder yield, crude protein and calcium content.

Patil et al. (1993) evaluated 45 genotypes of fodder sorghum and reported

that green forage yield per plant, plant height and number of leaves for plant recorded high

estimates of heritability and genetic advance.

Dhanakodi (1994) evaluated 50 genotypes of fodder ragi and reported hi^

heritability estimates for days to flowering (99.08%), leaf number (79.67%), leaf length

(73.94%) and fodder yield (71.31%). The correspondmg values of genetic advance as

percentage ofmean were 286.68 per cent, 66.69 per cent and 98.79 per cent respectively.

Ramasamy et al. (1994) evaluated 40 diverse genotypes of fodder ragi and

^ reported high heritability values for days to 50% flowering (96.07%), green fodder jaeld

per plant (84.58%), plant height (72.89%) and number of tillers per plant (72.79%). The

corresponding values of genetic advance as percentage of mean were 28.56 per cent,

74.27 per cent, 25.63 per cent and 47.47 per cent respectively.

Vijendra Das (1994) evaluated 32 genotypes of napier grass and reported

high heritabiUty values for leaf length (81.5%), green fodder yield (79.9%), number of

tillers per plant (79.6%), plant height (79.5%) and stem girth (77.3%). The genetic

^ advance was high for all tiie characters smdied. Number of tiUeis per plant recorded tiie
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(9.59%) •low heritability estimate. The genetic advance was high for plant height

(23.55%). Dry fodder yield recorded low genetic advance (0.38%).

23. Correlation studies

Tyagi et al. (1980) in fodder bajra reported that dry matter yield recorded

significant positive association with fodder yield both at genotypic and phenotypic levels.

They have also observed negative correlation between fodder yield and days to flower.

Plant height showed significant positive association with number of leaves and leaf length.

Positive significant correlation was observed between stem girth and leaf breadth and also

between stem girth and number of tillers. Leaf breadth had positive significant association

with number of tillers.

Sidhu and Mehindiratta (1980) in fodder sorghum reported that leaf

number, stem thickness, leaf length and leaf width were positively correlated with green

fodder yield atphenotypic level.

Dhanakodi (1980) in fodder ragi reported significant positive correlation

between green fodder yield and plant height and also between days to flower and

intemodal length. Non significant negative correlation between leaf-stem ratio and plant

height and positive correlation between tiller number and leaf-stem ratio were also

reported.

K
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In fodder sorghum Mathur and Patil (1982) reported positive and

significant phenotypic correlation between dry matter yield and plant height and also
between number of leaves per plant and number of tiUeis per plant.

In fodder sorghum Vaidyanathan (1982) reported positive phenotypic

correlation between height and green fodder yield and negative correlation between leaf-
Stem ratio andfodder yield.

Achutha Kumar (1982) in fodder maize reported that forage yield was

significantly and positively coirelated with leaf length, leaf number, leaf breadth and plant
height.

Mangath (1986) in fodder pearl millet reported tiiat fodder yield was

positively correlated with plant height, stem tUokness. ir^temode number, leaf width and
^ days to flower.

In fodder niaizB Paiamailuna and Balasubtamanun (1986) retorted thai

„„1 height glBh. W b.»Jh -i " —O" "
association with green fodder yield.

In guinea grass, Sreenivasan et al. (1986) reported positive association of
oha^ctets such as dry weight, leaf area index, plant height, length of panicle, days to 50%
flowering, girth of intemode and crude fibre content witii green fodder yield The
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association was found negative in the case of crude protein and number of tillers with

greenfodderyield.

Patel and Shelke (1988) in fodder maize reported positive significant

association of forage yield with plant height, leaf area per plant, stem girth and intemode

number per plant.

Joseph (1988) in gumea grass reported that green fodder yield had positive

significant correlation with dry matter yield and positive non significant phenotypic

correlation with leaf breadth, inflorescence count and tiller count and negative non

significant correlation with leaf-stem ratio and protein percentage. Protein percentage

showed positive non significant correlation with dry fodder >deld

Thejasee Bhai (1988) in guinea grass reported that genotypic correlation

co-efficients were slightiy higher than the phenotypic correlation co-efficients. Plant height

^ was positively correlated with leaf area index, leaf-stem ratio, number oftillers per hill and

dry matter yield at the genotypic level. Phenotypic correlation of number of panicles per

hill with dry matter yield was reported tobepositive but not significant

Girija and Natarajarathinam (1989) reported that green matter yield was

found to be correlatedwith dry matter accumulation in fodder sorghum.

Sood and Ahluwalia (1989) reported significant positive association of

green fodder yield with dry matter yield, stem girth, leaves per plant, days to 50%

k
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flowering and leaf breadth in singlecut fodder sorghiun. Plant height showed asignificant

negative association with green fodder yield while leaf length exhibited significant and

positive association with green fodder yield only in second cut in double cut forage

sorghum.

In fodder ragi Dhanakodi and Chandrasekaran (1989) reported positive

correlation of plant height, leaf number, leaf lengtii, leaf widtii, days to flowering and

intemodal length with green fodder yield. Negative significant correlation between fodder

yield and tiller number and non significant negative correlation between fodder yield and

leaf-stem ratio were also reported.

Chalapathi (1990) in fodder maize reported positive and significant

genotypic correlation of plant height witii green fodder yield.

Amirthadevarathinam et al (1990) evaluated 30 genotypes of fodder

sorghum and reported tiiat plant height and total soluble salts showed high positive

correlation with fodder yield.

Kaushik and Grewal (1991) evaluated 54 genotypes offodder sorghum and

reported positive correlation between plant height and stem weight.

Pradhan etal (1993) in bajra-napier hybrid reported tiiat number of

tillers per hill was positively associated witii green fodder yield and dry fodder yield.
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Ramasamy et al (1993) in bajra-napier hybrid reported that regrowth rate

and tiller number were not significantlyassociated with yield

In gulneagrass, Shajan (1993) reported highpositive genotypic correlation

and significant positive phenotypic correlation of green fodder yield with dry fodder yield,

plant height, leaf length andleafareaindex.

Sukachain and Sidhu (1993) reported that in guinea grass seed yield was

positively correlated with branch number per panicle, panicle number per plant, panicle

length, branch length, 100 seed weight and days to flowering. Panicle number per plant

had the highest direct effect on seed yield per plant followed by branch number per

panicle, days to flowering and 100 seedweight

2.4. Selection index (Discriminant function)

Shant ipriya (1991) reported that plant height,tiller number, leaf area, leaf-

stemratio andgreen matter yield werethe most important yield contributing parameters in

guinea grass. She also suggested that the selection index formulated based on the above

characters was useful for population improvement

Shajan (1993) in guinea grass reported that selection index based on plant

height, leafarea index, number of tillers perhill leaf-stem ratio, number of panicles per hill

and weight of seeds per hill was useful in the improvement of fodder yield through

selection.
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MATERIALS AND METHODS

The present investigation was carried out in the Department of Plant

Breeding and Genetics, College of Agriculture, Vellayani, Thiruvananthapuram during

July 1996 to May 1997.

3.1. Materials

The experimental material consisted of ten high yielding guinea grass

^ clones from the test materials available with the All India Co-ordinated Research Project

on Forage Crops and two high yieldmg mutant clones released by Kerala Agricultural

University.

>

3.2. Methods

Experiment L Varietal evaluation

A field experiment was conducted during July to October 1996 with ten

clones in a randomized block design with three replications. Two hundred and forty plants

were maintained in aplot size of 12 m^ with a spacing of50 x 10 cm. The crop was raised

as per the technical programme of AICRP on Forage Crops, Ten plants were selected at

random from each plot and the data on the following characters were recorded and a

selection index with respect to important characters was constructed to identiiy three

superior clones.
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Table 1. Details of guinea grass evaluated

Sl.No. Name Source

1. JHGG96-3 IGFRI, Jhansi

2. JHGG964 IGFRI, Jhansi

3. JHGG96-2 IGFRI, Jhansi

4. Riversdale Dhoni farm, Aralara

5. JHGG96-1 IGFRI, Jhansi

6. PGG255 IGFRI, Jhansi

7. PGG310 IGFRI, Jhansi

8. PGG 101 IGFRI, Jhansi

9. PGG518 IGFRI, Jhansi

10. PGG 9 IGFRI, Jhansi

IGFRI - Indian Grassland and Fodder Research Institute
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Experiment n. Progeny mean analysis

Based on the discriminant function analysis the topranking three cones viz.

JHGG 96-4, JHGG 96-3 and Riversdale along with two mutant clones viz. Haritha and

Marathakom were subjected to progeny mean analysis through compact femily block

design with five repHcations using seeds and slips separately during January to May 1997.

Ten progeny rows were maintained within each clone adopting a spacing of 50x10cm.

Rve plants were selected at random from each progeny row and the data on the following

characteis were recorded and subjected to statistical analysis for the comparison of

variability with respect to the two types of plantmg materials viz. seeds and slips.

3^.1. Plant height

The height was measured in centimeters from the base of the plant to the

tip of thelongest leaf.

3^2. Tiller number per hill

The total number of tillers per hill was counted from a random sample of

ten hills per plot and mean was recorded.



3^3. Leaf number per hill

The total numberof leaves from a random sample of ten hills per plot was

counted at harvest and the mean was recorded.

'^2A. Leaf-stem ratio

Ten hills selected at random from each plot were harvested and each hill

was seperated into leaf and stem. Weight of leaf and stem was recorded seperately for
A,

' each hill and leaf-stem ratio was worked out.

3-2.5. Leaf area index (LAI)

area was estimated by using leafarea meter. The leafarea index was

computed following the formula suggested by William (1946)

Total leaf area of the hill

LAI =

X

Ground area occupied

3^^. Litemode number per hill •

The total number of intemodes perhill was counted from a random sample

often hills per plot the and mean was recorded.
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3.2.7. Length of internode

The intemodal length was recorded in centimeters at the time of harvest

from a random sample of ten hills perplot and the mean was recorded

3.2^. Green fodder yield

The green fodder yield per plot was recorded at harvest and estimated in

tonnes per hectare.

3.2^. Dry fodder yield

At harvest random sample was taken from each plot, weighed, dried to a

constant weight and the dry matter percentage was computed. Based onthis estimate the

total dry matter yield was computed and expressed in tonnes perhectare.

3.2.10. Crude protein content

Dried plant samples collected at the time of harvest were subjected to

nitrogen analysis by the modified micro-lqeldahl method (Jackson, 1967). The crude

protein was calculated by multiplying the nitrogen percentage with a factor 6.25 (Simpson

et al, 1965).



A

2-5-

3^.11. Crude fibre content

Dried plant samples collected at the time ofharvest were utilised for the

estimation offibre content by acid and alkali digestion method (Sadasivam and Manickam,

1992).

33. Statistical analysis

The data collected were subjected to the following statistical analyses.

33.1. Analysis of variance and covariance

Analysis of variance and covariance were done.

L to test varietaleffectwithrespect to various traits

E to estimate variance components and other parameter like

correlation coefficients, heritability, genetic advance etc (Singh

and Choudhary, 1979).

Table 2 presents the analysis of variance / covariance. From this

table other genetic parameters were estimated asfollows.

THWSSUTI
eio S54

V
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Table 2. Analysis of variance / covariance

Source df Observed

mean

square

XX

Expected
mean

square

XX

Observed

mean sum

of products
xy

Expected
mean sum

of products
xy

Observed

mean

square

yy

Expected
mean

square

yy

Block (r-1) Bxx Exy Byy

Genotype

Error

(v-1)
(v-1) (r-1)

Gxx

Exx

o^ex + ro^gx
aex^

Gxy
Exy

aexy + ragxy

aexy

Gyy

Eyy

o^ex + ro^gx
o^ey

Total (rv-l) Txx Txy Tyy

Hence We have the following estimate

g(x)

g(y)
g(xy)

(Gxx - Exx) I r
(Gyy-Eyy)/r
(Gxy - Exy) / r

o^ex =
o^ey =
ae(xy) =

Exx

Eyy
Exy
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Variance X

Environmental variance ((/e) = a^ex = Exx

Genotypic variance ((T^g) = (J^gx = Gxx -Exx

Phenotypic variance (a^p) =a^px =a^gx +a^ex

o^ey = Eyy

o^gy = Gyy-E>-y
r

CT^py = a^gy + a"ey

33J2. Coefficient of variation

Phenotypic and genotypic coefficients of variation (PCV and GCV)

were estimated as

• GCV =

PCV =

where agx =

apx

CTgX x 100
T

gpx X100
"x

genotypic standarddeviation

- phenotypic standarddeviation

333, Heritability (Broad sense)

h = cf^gx X 100
o^px

where h^ is the heritability expressed in percentage (Jain, 1982).
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33A. Genetic advance as percentage of mean

GA = kh^gp x 100 (Miller et aL, 1958)
X

where k = selection differential« 2.06 at 5 per cent selection

33^. Correlation

Genotypiccorrelation (rg xy) = g gxy
agx X agy

-i- Phenotypic correlation (rpXy) = opxy
opxx opy

Environmental correlation (r©xy) = gexy
aex x aey

A

3^.6. Selection index

The selection index developed by Smith (1937) usmg discriminant

function of Fisher (1936) was used to discriminate the genotypes based on nine

characters viz. plant height, tiller number per hill, leaf number per hill, intemode

number per hill, intemode length, leaf area index, leaf-stem ratio, green fodder

yield anddryfodder yield. The selection index is described bythe function

I = bi Xi + b2 X2 + . .. + bg X9 and the merit of a plant is described

by the function.



y

H = ai Gi + a2 G2 +....+ agG9

where Xi, X2 X9 are the phenotypic values and Gj, G2 G9 are the

genotypic worth ofthe plant with respect to characters Xi, X2 X9.

The b coefficients are determined such that the correlation between

H andI is maximum. It is also assumed that the economic weight assigned to each

characteris equal to imity

.ir

ie. ai, 32 ag - 1

The expected genetic advance was also estimated at a given

intensity of selection.

^ Experiment IL Progenymeananalysis

33^. Analysis of variance

Analysis of variance was done as per the design for the following

objectives (panse and Sukhatme, 1957).

L forthecomparison among thedifferent families

iL for the comparison among progenies within families, and

iiL to estimate the variance components

>
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TABLE 3 ANALYSIS OF VAKUNCE (FBD)

Foreach family thefollowing ANOVA is done

Source

Between replication

Between progenies

Error

df

r-l

P-1

(r-l) (p-1)

MS

MSB

MSP

MSE
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If the error variances are found to be homogenous then the following ANOVA is

done

Source df MS

Between replication r-1 MSB

Between fanulies f-1 MSP

Error (1) (r-D (f-D ^SEi

Betweenprogenies

within families f (p-1)

Error (2) pooled f (p-1) (r-1) MSEz

The genetic variance existing between progenies is worked out as

o2g(x) - MSP - MSE

o^p(x)= o^g(x) + o^e(x)

where o^p(x) = phenotypic variance
^ o^g(x) = genotypic variance

= environmental variance
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RESULTS

4,1. Experiment L Varietal evaluation

The data collected from experiment I were statistically analysed and the

results are presentedbelow:

4.1.1." Analysis of variance

Analysis of variance of eleven characters revealed the significance of seven

characters viz. tiller number per hill,intemode number per hill, leaf number per hill, leaf

area index, leaf-stem ratio, green fodder yield and dry fodder yield- The characters viz.

plant height, intemode length, crude protein content and crude fibre content did not

exhibit significant difference. The mean value of all the eleven characters along with their

standard error and critical difference are presented inTable 4.

4.1.2. Variability

Plant height ranged from 102.77 (PGG 101) to 111.83 cm (JHGG 96-4).

TiUer number per hill ranged from 14.00 to 21.03. The variety JHGG 96-2

recorded the maximum tiller number per hill (21.03) and was on par with the varieties

PGG 9 and JHGG 96-4.
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The maximum leafnumber of 93.63 per hill was recorded by JHGG 96-2

and the minimum of63.03 by PGG 255. The varities PGG 9 and JHGG 96^ were found

to be on par with JHGG 96-2.

The maximum intemode number of 79.90 per hill was recorded by JHGG

96-2 and was found to beon par with the varieties PGG9 and JHGG 96-4. The minimum

intemode.number of53.17 per hill was registered by the variety PGG 255.

Intemode length ranged from 17.07 (PGG 101) to 18.73 cm (PGG 310).

The maximum leaf area index was recorded by the variety JHGG 96-4

(5.43) and none ofthe varieties was found to be on par with this variety.

Leaf-stem ratio ranged from 1.76 to 2.55. The maximum value was

recorded by the variety JHGG 96-4 and was found to be on par with the varieties JHGG

96-3 and JHGG 96-2.

The variety JHGG 96-2 recorded the maximum green fodder yield (31.20

t/ha) and it was on par with the variety JHGG 96-4. The minimum value was recorded by

the variety PGG 101 (19.67 t/ha).
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S.No. Clones

Plant

height
(cm)

Tiller

number

per hill

V

Table 4. Mean value of eleven characters in guinea grass

Leaf Internode Indernoda Leaf Leaf
number number length area stem
per hill per hill (cm) index ratio

93.63

73.47

68.77

67.57

66.60

88.97

90.30

63.30

72.17

72.30

79.90

61.90

60.73

59.00

58.70

78.37

74.43

53.17

61.17

61.00

18.20

18.50

17.63

17.53

18.73

18.70

18.03

17.40

17.07

18.00

4.73

3.00

4.50

4.30

2.93

2.80

5.43

3.33

2.80

4.57

2.48

1.89

2.11

2.05

1.83

1.93

2.55

2.06

1.76

2.37

Green

fodder

yield
(Vha)

31.20

21.40

25.07

23.77

22.93

21.60

29.80

21.27

19.67

24.40

Dry
fodder

yield
(Vha)

9.97

6.93

7.93

7.57

7.50

7.03

9.57

6.80

6.33

7.80

Crude

protein
content

9.23

9.27

9.08

9.10

9.23

9.17

9.10

9.19

9.04

9.09

Crude

fibre

content

29.80

29.99

29.64

28.84

30.06

29.64
29.69

29.55

29.36

30.02

>-

1 JHGG 96-2 109.36 21.03

2 PGG 518 111.27 16.23

3 Riversdale 106.27 16.00

4 JHGG 96-1 107.27 15.70

5 PGG 310 111.03 15.43

6 PGG 9 111.07 20.63

7 JHGG 96-4 111.83 19.60

8 PGG 255 103.77 14.00

9 PGG 101 102.77 16.07

10 JHGG 96-3 108.13 16.07

F 9.18 1.91 2.472* 3.128* 2.471* 1.430 28.083** 5.315** 4.328* 4.175* 0.707 0.733

SE 2.391 1.538 6.243 5.860 0.475 0.183 0.119 1.800 0.575 0.093 0.426

CD 7.105 4.571 18.550 17.410 1.409 0.543 0.354 5.350 1.709 0.275 1.265

* Significant at 5 % level
** Significant at 1 % level
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Diy fodder yield per hectare was maximum for the variety JHGG 96-2

(9.97 t/ha) and was on par with the variety JHGG 96-4. The mmimum value was recorded

bythe variety PGG 101 (19.67 t/ha).

Crude protein content ranged from 9.04 (PGG 101) to 9.27% (PGG 518).

Curde fibre content ranged from 28.84 (JHGG 96-1) to 30.02% (JHGG 96-3).

4.13. Genetic parameters

Genetic parameters were estimated for all the eleven characters. Table 5

and Figure I indicate phenotypic and genotypic variances and coefficient of variation.

Heritability and genetic advance are presented in Table 6and Figure'Z

4.13.a. Phenotypic and genotypic co-efficient ofvariation

Maximum phenotypic coefficient of variation was recorded for leaf area

index (26.13) followed by intemode number per hiU (19.11)', tillernumberper hill (19.05),

green fodder yield (18.78), leafnumber per hill (18.68), dry fodder yield (18.46), leaf-stem

ratio (15.35), intemode length (4.89), plant height (4.36) and crude firbre content (1.70).

Crude protein content recorded the minimum value (1.66).
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Table 5. Components of variation of eleven characters in guinea grass

Sl.No. Characters

Genotypic
variance

Phenotypic
variance

6^p

Environmental

variance

Genotypic
co-efficient

of variation

GCV

Phenotypic
co-efficient

of variation

PCV

1 Piant height (Cm) 5.2 22.36 17.16 2.11 4.36

2 Tiller number per hill 3.48 10.58 7.10 10.93 19.05

3 Leaf number per hill 02.95 199.87 116.92 12.03 18.68

4 Internode number per hill 50.51 153.51 103.00 10.96 19.11

5 Internode length (cm) 0.09 0.77 0.68 1.73 4.89

6 Leaf area index 0.90 1.01 0.11 22.79 26.13

7 Leaf-stem ratio 0.06 0.10 0.04 11.79 15.35

8 Green fodder yield (t/ha) 10.79 20.51 9.72 13.62 18.78

g Dry fodder yield (t/ha) 1.05 2.04 0.99 13.24 18.46

10 Crude protein content (%) Ne 0.02 0.02 Ne 1.66

11 Crude fibre content (%) Ne 0.50 0.50 Ne 1.70

Ne - Not estimable



Fig.l. Genotypic coefficient ofvariation for 11 ciiaracters

X, Plant height

X2 Tiller number per hill

X3 Leaf number per hill

X4 Inlemode number per hill

X5 Intemode length

Xe Leaf area index

X7 Leaf- stem ratio

Xs Green fodder yield

X9 Dry fodder yield

Xio Crude protein content

Xm Crude fibre content
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Fig.1. Genotypic coefficient of variation for 11 characters



Maximum genotypic co-efficient of variation was recorded for leaf area

index (24.79) followed by green fodder yield (13.62), dry fodder yield (13.24), leaf

number per hill (12.03), leaf-stem ratio (11.79), intemode number per hill (10.96) and

tiller number perhill (10.93). Plant height recorded the minimum value (2.11).

4.1.4. Heritability and genetic advance

High heritability estimate was observed for leaf area index (90.02%).

Medium estimates were obtained for leaf-stem ratio (58.99%), green fodder yield

(52.59%), diy fodder yield (51.42%), leaf number per hill (41.50%) dller number perhill

(32.91%) and intemode number per hill (32.91). Plant height (2327%) and intemodal

length (12.53%) recorded low heritability estimates.

The genetic advance as percentage of tnean was maximum for leaf number

per hill (12.09%) and minimum for intemodal length (0.23%). Intemode number per hill

(8.40%), green fodder yield (4.91%), plant height (2.27%), tiller number perhill (2.21%),

leafarea index (1.86%), dry fodder yield (1.51%), leaf-stem ratio (0.39%) recorded low

estimates of genetic advance. Leaf number per hill and intemode number per hill had

comparatively higher values for both heritability and genetic advance.



I

>

Table 6. Heritability and genetic advance
(as percentage of mean) of eleven characters in

guinea grass

S.No. Characters

Heritability
(broad sense)

(%)

Genetic advance

at 5% intensity
of selection

1 Plant height (Cm) 23.27 2.27

2 Tiller number per hill 32.91 2.21

3 Leaf number per hill 41.50 12.09

4 Intemode number per hill 32.91 8.40

5 Intemode length (cm) 12.53 0.23

6 Leaf area index 90.02 1.86

7 Leaf-stem ratio 58.99 0.39

8 Green fodder yield (t/ha) 52.59 4.91

9 Dry fodder yield (t/ha) 51.42 1.51

10 Crude protein content (%) Ne Ne

11 Crude fibre content (%) Ne Ne

Ne • Not estimable



Fig.2. Hcritability and gcnetic advance for 11 characters

Xi - Plant height

X2 - Tiller number per hill

X3 - Leafnumber perhill

X4 - Intemcxle number perhill

Xj - Intemode length

Xfi - Leaf area index

X7 - Leaf-stem ratio

Xg - Green fodder yield

X9 - Dry fodder yield

X10 - Crude protein content

Xn - Crude fibre content

i-
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4.1^. Correlation

Phenotypic and genotypic correlations between yield and other ten

characters and their inter se associations were worked out The results on correlation have

been split up under the following categories.

Correlation between green fodder yield and other components

The estimate of correlation co-efficients between green fodder yield and

other components are given inTable 7and Figure 3.

All the genotypic correlations between green fodder yield and other

characters were positive except for crude protein content and crude fibre content for

which correlation co-efficients could not be estimated. Dry fodder yield had the highest

positive genotypic correlation with green fodder yield (0.9999) followed by leaf area mdex

(0.9131), leaf-stem ratio (0.8979), leaf number per hiU (0.5796), tiller number per hill

(0;5288) intemode number per hill (0.5223) and plant height (0.4650). Intemodal length

had the lowest positive influence on green fodder yield (0.0441). Crude protein and fibre

content were not correlated with green fodder yield at genotypic level.

At the phenotypic level also dry matter yield had the highest significant

positive correlation with green fodder yield (0.9965) followed by leaf-stem ratio (0.8805),

leaf area index (0.8003), leaf number per hill (0.7101), tiller number per hill (0.6920),



A.

4

Table 7. Phenotypic and genotypic correlation
coefficients of green fodder yield with other

characters in guinea grass

S.No. Characters Co-efficient of Correlation

G P

1 Plant height 0.4650 0.3556

2 Tiller number per hill 0.5288 0.6920*

3 Leaf number per hill 0.5800 0.7101*

4 Intemode number per hill 0.5??a 0.6874*

5 Intemode length 0.0400 0.2562

6 Leaf area Index 0.9131- "0.8003*

7 Leaf-stem ratio 0.8979** 0.8805**

8 Dry fodder yield 0.9999** 0.9965**

9 Crude protein content Ne 0.0373

10 Crude fibre content Ne 0.0813

• • Significant at 5% level
• Significant at 1%level
Ne- Not estimable



Fig.3, Correlation diagram showing genotypic correlation between
green fodder yield and other characters.

Xi Plant height

X: Tiller number per hill

X3 Leaf number per hill

X4 Intemode number per hill

X5 Intemode length

Leaf area index

X7 Leaf- stem ratio

Xs Dry fodder yield

--v-
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Positive correlation

Fig3. Correlation diagram showing genotypic correlation between
green fodder yield and other characters.
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intemode number per hill (0.6874), plant height (0.3556) and intemode length (0.2562).

Crude fibre (0.0813) and protein content (0.0373) had the lowest phenotypic correlations

with greenfodderyield respectively.

Coirelation between pair of chracters other than those with green fodder
yield

Table 8 displayjthe correlatbnamong eleven characters in all possible

comKnations.

At the genotypic level plant height had high positive correlatbn with intemodal

length (1.0000) folbwed by intemode number per hiD, tiller number per hill and leaf number

perhilL

Plant height had high positive and significant phenotypic correlation with

intemodal length (0.8713).

Tiller number per hill had high positive and significant genotypic correlation

with intemode number per hill (1.0000) folbwed by leaf number per hill (0.9896) and

intemode length (0.7165).

Tiller number per hill had positive and non significant phenotypic correlatbns

j with leaf-stem ratio (0.5207 intemode length (0.3758), leaf area index (0.3440), crude fibre
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content (0.1349) and crude protein content (0.1349). Leaf number per hill had high positive

and agnificant genotypic correlatbn with intemode number per hill (0.9921), tiller number per

hill (0.9896) andintemode bngth (0.6730).

Leaf number per hill had 1^ positive and significant phenotypic correlation

with tiller number per hill (0.9824) intemode number per hill (0.9831), plant height (0.8696).

dry fodder yield (0.7260) and green fodder yield (0.7101).

Intemode number per hill had high posidve and significant genotypic

correlation with tiller number per hill (1.0000), leaf number per hill (0.9921), plant height

(0.9046) and non significant correlation with dry fodder yield (0.5529) and green fodder yield

(0.5223).

Intemode number per hill had high posidve and significant phenotypic

correlation with tiller number per hiE (0.9995), leaf number per hill (0.9831), dry fodder yield

(0.7020) andgreen fodder yield (0.6874).

Intemode length had high positive and significant genotypic correlation with

plant height (1.0000), intemode number per hill (0.7388), leafnumber per hill (0.673) and tiller

number per hill (0.7165). Negative genotypic correlations were recorded for intemodal length

with leafarea index (-0.3640) and leaf-stem ratio (-0.2578). Intemode length had high positive
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and significant phenotypic correlation with plant height and negative non significant correlation

with leafarea index (-0.0440).

Leaf area index recorded high positive and significant genotypic correlation

with leaf-stem ratio (0.9646), green fodder yield (0.9131) anddryfodder yield (0.8925).

Leafarea index registered high positive and significant phenotypic correlation

with leaf-stem ratio (0.8634). green fodder yield (0.8003) anddryfodder yield (0.7748). Crude

protein content had non significant negative correlation with leaf area index.

Leaf-stem rado hadhigh positive andsignificant genotypic correlation with leaf

area index (0.9646). green fodder yield (0.8979) and dryfodder yield (0.8861).

Leaf-stem ratk) had high positive and significant phenotypic correlation with

leaf area index (0.8634). green fodder yield (0.8805) and dry fodder yield (0.8681). Crude

pixDtein recorded non significant negative correlation with leaf-stem rado (-0.0212).

Green fodder yield had highest positive genotypic correlation with dry fodder

yield (0.9999). Crude protein and fibre content were not related with green fodder yield.
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Table 8. Phenotypic and genotypic correlation co-efficients of eleven characters in guinea grass

Characters

Plant height
Tiller number per hill
Leal numlser per hill
Interr^odenumber per hill
Inlemode length
Leaf area Index

Leaf-stem ratio

Green focider yield
Dry fodder yield
Crude protein content
Crude fibre content

* Slglnlflcant at 5% level

** Slglniflcant at 1% level

Ne - Not estimable

Plant

height

0.4057

0.3834

0.4076

0.8713**

0.1065

0.2578

0.3556

0.3629

0.0697

0.1781

Tiller

number

per hill

0.9032**

0.9824**

0.9995**

0.3578

0.3440

0.5207

0.6920*

0.7065*

0.0957

0.1349

Leaf lnterrK>de Indernode
Number number length
per hill per hill

0.8696**

0.9896**

0.9831**

0.3048

0.3874

0.5589

0.7101*

0.7260*

0.0732

0.1366

0.9046**

1.0000**

0.9921**

0.3578

0.3372

0.5160

0.6874*

0.7020*

0.0950

0.1420

1.0000**

0.7165*

0.6730*

0.7388*

-0.0440

0.1656

0.2562

0.2634

0.2583

0.4222

Leaf Leaf Green Dry Crude Crude
area stem fodder fodder protein fibre
Index ratio yield yield content content

0.1999

0.3018

0.3542

0.2876

-0.3640

0.8634**

0.8003*

0.7748*

-0.1178

0.0047

0.2523

0.4427

0.5433

0.4362

-0.2578

0.9646**

0.8805**

0.8681**

-0.0212

0.6530

0.4650

0.5288

0.5796

0.5223

0.0441

1.9131**

0.8979**

0.9965**

0.3730

0.0813

0.5554

0.5582

0.6059

0.5529

0.1710

d.8925**

0.8861**

0.9999**

0.0470

0.0967

Ne

Ne

Ne

Ne

Ne

Ne

Ne

Ne

Ne

0.670r

Ne

Ne

Ne

Ne

Ne

Ne

Ne

Ne

Ne

Ne

Upper diagonal values -Genotypic correlation co-efflclents

Lower diagonal values - phenotypic correlation co-efflclents



Green fodder yield recorded high positive and significant phenotypic

correlation with diy fodder yield (0.9965), leaf-stem ratio (0.8805), leaf area mdex (0.8003),

leaf number per hill (0.7101). tiller number per hill (0.6920) and intemode number per hill

(0.6874).

Diy fodder yield had high positive and significant genotypic corelation with

green fodder yield (0.9999), leafarea index (0.8925) and leaf-stem ratio (0.8861).

Dry fodder yield recorded high positive and significant phenotypic correlation

witii green fodder yield (0.9965), leaf-stem ratio (0.8681), leaf area index (0.7748), leaf

number per hill (0.7260), tiller number per hill (0.7065) and intemode number per hill (0.7020).

At genotypic level, crude protein and fibre content were found to be not related

^ with the remaining characteis. However, at phenotypic level, crude protein exhibited TK)n
significant negative coirelation with leaf area index (-0.1178) and leaf-stem ratio (-0.0212).

Crude fibre content recoided high positive significant phenotypic correlation with crude protein

content.

4.1.6. Setection index (discriminant funcdon)

Selection index is usedto discriminate the varieties basedon major components

of yield, viz. plant height (Xi), tiller number per hill (Xj), leaf number per hill (X3), intemode

number per hill (X4). intemodal length (X5), leaf area index (X^), leaf-stem ratio (X7). green
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Table 9, Selection index (Scores) for ten
different varieties of guinea grass

S.No. Varieties Selection Index

1 JHGG 96-3 36713.60

2 JHGG 96-4 34172.65

3 JHGG 96-2 24498.02

• 4 Riversdale 14476.46

5- JHGG 96 -1 10964.44

6 PGG 255 9986.61

7 PGG 310 9638.28

8 PGG 101 9362.54

9 PGG 518 9259.70

10 PGG 9 5898.99



fodder yield (Xg) and diy fodder yield (X9). The selectbn indices prepared on these characters

are presented inTable9.

The highest index was recorded by the cbne JHGG 96-3 (36713.60) followed

by JHGG 964 (3417Z65), JHGG 96-2 (24498.02) and Riversdale (14476.46).

42. Experiment IL Comparison ofvariability between sexual and asexual populations
through progenymean analysisusing seedsand slips.

The data collected onvarious characters viz. plant height, tiller number per hill,

leaf number per hill, intemode number per hill, intemode length, leaf-stem latb, leafarea index,

green fodder yield, dry fodder yield, crude protein content and crude fibre content with respect

to two types ofplanting materials viz., sl^ and seeds were subjected to progeny mean analysis

intwo separate conpactfamily block designs.

4.2.1. Pooled Anova

Pooled Anova ofvarious characters for five families viz. Riversdale, JHGG 96-

3, Haritha, Marthakom and JHGG 96-4 in conqjact family block design using sUps as well as

seeds are given in appendbc 11 and IIL All the families exhibited significant differences for all the

characters studied Themean values for the asexual andsexual progenies of various characters

are furnished in Tables 10 to 20.
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42^ Plant height

The famity and progeny wise difFerendss in plant height with respect to two

types ofplanting materials viz. Slips and seeds are depicted in Table 10. The average plant

height ranged from 85.6 cm (Riversdale) to 106.7 cm (JHGG 96-4) in asexual population and

91.0 cm (Riversdale) to 109.7 cm (JHGG 96-4) in sexual pupulation.

In the asexual population, four out ofthe five fknilies did not exhbiit significant

difference among the progenies while Riverdale did. In the sexual population, none of the

femilies exhibited significant difference among the progenies.

423. Uller number per hiU

The average tiller number per hill ranged fiom 14.0 (Riversdale) to 15.8

(JHGG 96-4) in asexual populatbn and 14.0 (Riversdale) to 16.2 (JHGG 96-4) in sexual

popiilation.

The families JHGG 96-3 and Marathakom exhibited significant difference

among the progenies both in sexual and asexual populations. Within JHGG 96-3, the highest

n^an value was recorded by progeny 2 (16.9) and the bwest by progenies 8 and 9 (13.8) in

asexual population while in sexual population, the highest mean value was recorded by progeny

1 (16.3) andthe lowest byprogeny 9 (11.0).



Families

Rh/ersdale

JHGG 96 - 3

Harttha

Maralhakom

HGG 96 • 4

81.8

104.0

104.0

101.6

106.0

85.5

104.0

105.6

104.2

106.1

Table 10. Family and progeny wise differences in plant height (cm)
SLIPS

82.9

102.6

103.2

106.4

105.7

81.7

104.4

106.9

98.9

108.4

Progenies

5

83.2

106.1

106.8

102.9

106.4

85.9

101.9

106.6

102.7

107.6

87.7

105.9

106.1

103.8

104.8

88.9

105.8

101.3

104.6

107.6

89.5

103.2

104.8

105.0

106.7

10

88.6

105.8

103.9

108.3

108.1

Family

mean

85.6

104.5

104.9

103.8

106.7

9.38

2.50*

1.43

1.97

1.28

0.39

CD (Family) - 3.62

SEEDS

Families 1 2 3 4

Progenies

5 6 7 8 9 10

Family
mean F g.38

0.33

1.20

1.69

1.15

1.33

Rh/ersdale

JHGG 96 - 3
Harltha

Marathakom

JHGG 95-4

92.2

104.8

105.3

110.6

108.1

• Significant at 5% level

92.0

103.9

106.6

108.9

111.6

91.3

103.1

106.3

106.8

113.6

92.6

105.5

105.3

103.1

113.7

93.8

102.9

107.3

104.3

110.7

CD (Family)-3.19

91.2

102.6

106.6

105.4

107.5

89.2

106.2

102.5

109.3

107.2

89.1

104.3

104.5

109.8

110.9

88.6

106.7

105.6

106.7

107.5

89.8

108.7

100.8

105.9

106.4

91.0

104.9

105.1

107.1

109.7
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Table 11. Family and progeny wise differences In tiller number per hill

SLIPS

V

Progenies Family

Families 1 2 3 4 5 6 7 8 9 10 mean F 8.36

Rlversdale 13.3 13.7 13.5 13.9 14.6 13.8 14.5 15.1 13.9 13.7 14.0 2.06

JHGG 96 - 3 16.1 16.9 14.6 15.5 15.6 15.1 15.5 13.8 13.8 15.8 15.3 4.22"

Harttha 13.8 13.8 14.3 16.1 12.9 12.1 13.3 14.4 14.6 14.9 14.0 2.05

Marathakom 15.4 15.B 15.6 16.5 14.8 13.4 14.3 15.8 16.5 14.5 15.3 2.31*

JHGG 96-4 17.2 15.6 16.3 15.4 16.1 14.4 15.5 16.5 15.4 15.9 15.8 0.86

CD (Family)-1.13

SEEDS

Progenies Family

Families 1 2 3 4 5 . 6 7 8 9 10 mean F 9,36

RKrersdale 13.2 14.0 13.3 14.2 14.4 13.6 14.5 15.3 14.5 13.3 14.0 1.35

JHGG 96 - 3 16.3 16.0 15.1 16.2 12.3 15.4 15.8 15.6 11.0 15.8 14.9 3.38"

Harttha 14.0 14.1 12.3 13.3 12.7 14.0 14.4 13.7 14.0 14.3 13.7 0.72

Marathakom 15.0 16.7 17.0 16.0 16.0 14.0 14.0 13.7 16.6 15.9 15.5 3.94"

JHGG 96-4 16.1 16.4 15.6 16.7 16.5 14.8 16.9 15.7 16.6 16.1 16.2 0.38

* significant at 5% level
Significant at 1% level

CD (Family)-1.32
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A2A. LeafNumber Per Hill

The highest and lowest average leaf number perhill were recorded byJHGG

96-4 (78.5,77.8) and Haritha (59.9,59.0) respectively in both asexual and sexual populations.

Ancng the clonal progenies, the femilies JHGG 96-3, Haritha and

Marathakom exhilAed significant difference among the progenies. Among the seedling

pnDgenies, the families JHGG 96-3 and Marathakom abne showed significant difference

among the prxDgenies. Within Marathakom, the highest mean value was recorded by progeny 3

(81.8) and the lowest byprogeny 8 (65.9) insexual population.

A2S, Intemode number per hill

The average intemode number per hill ranged fiom 50.5 (Haiitha) to 67,4

(Marathakom) in asexual populatbn and 49.9 (Haritha) to 68.3 (Marathakom) in sexual

population-

None of the fenulies in asexual population exhifcated significant dfference

among the progenies. In the sexual population, significant difference among the progenies was

recorded for the faii% Haritha abne. The lowest and highest mean ^:alues were recorded by

progeny 3(44.9) and progeny 7(53.0) respetively.
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Table 12. Family and progeny wise differences in leaf number per hill

SLIPS

Progenies Family
Families 1 2 3 4 5 6 7 8 9 10 mean F 0.36

Rh/ersdaie 58.4 60.5 59.8 61.2 64.0 60.9 63.7 66.5 62.5 63.2 62.1 1.98
JHGG 96 - 3 74.2 77.7 68.2 71.4 73.1 69.5 71.1 63.3 63.2 72.5 63.3 4.41*-
Haritha 59.5 59.6 61.5 69.1 55.8 50.4 56.9 62.8 58.9 64.4 59.9 2.27*
Marathakom 72.4 74.2 73.3 77.6 69.6 63.1 67.4 74.1 77.3 68.3 71.7 2.29*
JHGG 96-4 82.7 75.2 84.5 80.2 81.0 71.0 75.9 81.1 75.5 77.9 78.5 1.05

CD (Family) - 4.78

'
SEEDS

Progenies Family
Families 1 2 3 4 5 6 7 8 9 10 mean F 9^

Riversdale 59.7 64.4 61.3 66.3 62.9 66.6 '69.5 63.0 66.6 65.6 64.6 1.03
JHGG 96-3 75.3 73.9 69.6 74.6 56.3 70.9 72.8 72.1 48.7 72.6 68.7 3.92**
Haritha 60.3 60.7 53.1 54.8 56.8 61.0 61.6 58.9 60.1 62.7 59.0 0.85
Marathakom 72.2 80.4 81.8 76.7 76.7 67.3 67.3 65.9 79.7 76.4 74.4 3.94**
JHGG 96-4 77.2 78.9 74.7 80 78.7 70.3 77.9 72.3 84.1 83.7 77.8 0.73

• SIgntflcant at 5% level CD (Family) - 5.98
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Table 13. Family and progeny wise differences In Internode number per hill

SLIPS

Progenies

•

Family

Families 1 2 3 4 5 6 7 8 . 9 10 mean F 956

Rh/ersdale 50.4 52.2 51.6 51.4 53.9 51.3 54.8 57.5 52.9 48.5 52.5 1.21

JHGG 96-3 61.3 63.9 56.2 54.8 56.3 54.3 55.8 49.5 47.4 58.7 55.8 0.42

Harltha 49.0 50.0 51.4 57.8 46.7 43.7 47.7 51.7 52.7 53.9 50.5 2.05

Marathakom 68.1 69.7 68.6 72.7 65.1 59.7 63.1 69.3 72.6 65.9 67.4 0.47

JHGG 96 - 4 67.1 62.5 64.3 60.1 62.9 56.2 60.3 64.5 59.5 62.1 61.9 2.11

CD (Family) - 4.61

SEEDS

Progenies Family

Families 1 2 3 4 5 6 7 8 9 10 mean ^9.36

RIversdale 46.2 51.8 49.2 52.7 53.4 50.5 53.5 56.6 52.1 57.8 51.4 1.51

JHGG 96 - 3 62.0 62.9 60.7 61.9 44.8 55.5 56.5 56.0 39.4 56.8 55.6 1.75

Harltha 52.5 50.3 44.9 47.1 48.2 51.9 53.0 50.7 49.5 50.3 49.9 2.39*

Marathakom 66.1 73.6 74.9 70.3 70.3 61.7 62.0 60.7 73.2 70.0 68.3 1.02

JHGG 96-4 62.8 64.1 60.7 65.4 64.2 57.2 66.1 61.3 64.4 62.9 62.9 1.30

• Significant at 5% level CD (Family) - 5.33
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42.6, Internode length

The average intemcxie length ranged from 16.3 cm (Riversdale) to 21.6 cm

(JHGG 96-4) in asexual population and 15.9 cm (Riveisdale) to 21.5 cm (JHGG 96^) in

sexual populatba The families Haritha, Marathakom and JHGG 96-3 exhibited significant

difference among the progenies in asexual population. Anxjng the sexual populatbn, significant

difference among the progenies was observed for the families Marathakom and JHGG 96-3.

WTthin Marathakom, the highest mean vahie was recorded bythe progeny 4(21.6 cm) and the

bwest ly progeny5 (18.6cm).

4.2.7. Leaf-stem ratio

Theaverage leaf-stem ratio ranged &om 1.29 (Riversdale) to 232 (JHGG 96-

4) in asexual population and 1.29 (Riversdale) to2.18 (JHGG 96.4) in sexual population-

None of the families exhibited .significant difference arecng the progenies in

both asexual and sexualpopulation

4.2^. Leaf area index

The average leafarea index ranged fiom 3.5 (Riversdale) to 53 (JHGG 964)

inasexual population and 3.4 (Riversdale) to 5.3 (JHGG 96-4) insexual populatioiL
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Table 14. Family and progeny wise differences In leaf-stem ratib

SLIPS

Progenies Family

Families 1 2 3 4 5 6 7 8 9 10 mean F 9.36

Riversdale 1.2 1.29 1.38 1.32 1.33 1.33 1.24 1.29 1.28 1.29 1.29 2.02

JHGG 96 - 3 1.5 1.54 1.58 1.66 1.61 1.70 1.63 1.56 1.64 1.66 1.6 1.85

Haritha 2.0 1.78 1.85 1.93 1.87 1.82 2.01 2.05 2.07 2.02 1.94 1.65

Maralhakom 2.2 2.10 2.21 2.00 2.09 2.20 2.16 2.06 2.20 2.09 2.13 1.72

JHGG 96 - 4 2.4 2.38 2.31 2.26 2.24 2.35 2.27 2.25 2.32 2.36 2.32 0.83

CD (Family) - 0.093

SEEDS

Progenies Family

Families 1 2 3 4 5 6 7 8 9 10 mean F

Rfversdale 1.23 1.30 1.37 1.33 1.25 1.33 1.34 1.15 1.28 1.29 1.29 1.38

JHGG 96 - 3 1.50 1.54 1.47 1.56 1.68 1.62 1.63 1.58 1.60 1.66 1.58 0.72

Haritha 1.82 1.74 1.92 1.75 1.81 1.57 2.02 2.05 1.97 2.16 1.9 1.28

Marathakom 2.12 2.12 2.08 1.56 1.66 2.14 2.19 2.06 1.92 1.76 1.96 1.69

JHGG 96-4 2.34 2.39 2.32 2.22 2.34 1.90 2.11 2.11 1.87 2.15 2.18 1.05

CD (Family) - 0.202
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Familtes

iversdale

HGG 96 - 3
Harltha

tilarathakom

JHGG 96 - 4

Families

Rlversdale

JHGG96-3

Haritha

Marathakom

JHGG 96-4

*Significant at 5% level
•* Significant al 1%level

V

Table 15. Family and progeny wise diHerences in Internode length (cm)
SUPS

Progenies

5

CD (Family) - 0.74

SEEDS

Progenies

5

CD (Family) - 0.99

mean

Family
mean F
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Families

tversdale

JHGG 96-3

aritha

Marathakom

JHGG 96 - 4

Families

Rlversdale

JHGG 96 - 3

Haritha

Marathakom

JHGG 96-4

3.8

4.2

4.7

5.0

5.3

3.9

4.2

4.4

5.0

5.1

Significant at 5% level

3.4

4.2

4.3

4.7

5.1

3.5

4.2

4.2

4.8

5.1

>

Table 16. Family and progeny wise differences In leaf area index
SLIPS

3.6

3.9

4.1

5.1

5.0

3.2

4.2

4.1

5.2

5.3

3.4

4.3

4.6

4.5

5.5

Progenies

5

3.5

4.0

4.3

4.6

5.8

CD (Family) - 0.243

SEEDS

3.3

3.5

4.4

4.7

5.0

Progenies

5

3.4

4.0

4.2

4.8

5.9

CD (Family)-0.315

3.4

4.1

4.2

5.1

4.3

3.4

3.9

4.1

4.5

5.1

3.6

4.1

4.2

4.7

4.8

3.3

4.1

4.4

4.6

5.4

3.5

3.8

4.5

4.5

5.2

3.8

3.8

4.4

4.2

5.4

3.4

4.0

4.7

4.2

5.0

3.6

3.9

4.0

4.3

4.4

10

3.6

3.8

4.4

4.7

5.3

10

2.9

3.9

4.3

4.6

5.6

Family
mean

3.5

4.0 •

4.4

4.7

5.3

Family

mean

3.4

3.9

4.3

4.7

5.3

6,36

0.78

1.64

1.39

2.46*

1.37

9,»

3.49-

1.84

0.77

1.63

3.27-
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Significant difference among the progenies was not found except for the family

Mkathakom in asexual populatbn. Among the sexual population, both Riveisdale and JHGG

96-4 exhibited significant difference among the progenies.

4.2^. Green fodder yield

The average green fodder yield ranged fixim 30.3 t/ha (Haiitha) to 38.3 t/ha

(JHGG 96-4) in aseuxal population and 29.3 t/ha (Haritha) to 38.6 t/ha (JHGG 96-4) in sexual

population. Hie femilies Riveisdale. JHGG 96-3 and Marathakom exhibited significant

difference among the progenies both in sexual and asexual population. Within Marathakom, the

hi^hp^ average green fodder yield was recorded by progeny 4(36.3 t/ha) and the bwest by

progeny 6(28.1 t/ha) in asexual populatbn. In asexual populatbn, the highest mean vahie was

recorded by progeny 3(35.7 t/ha) and the lowest by progeny 8(28.8 t/ha).

4^10. Dry fodder yield

A The average dry fodder yield ranged from 9.2 t/ha (Haritha) to 11.1 t/ha

(JHGG 96.4) in asexual population and 9.1 t/ha (Hritha) to 11.6 t/ha (JHGG 96.4) in sexual

population.

The families JHGG 96-3 and Haritha exhiHted significant difference among the

progenies both in sexual and asexual population.

A-
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Table 17. Family and progeny wise differences In green fodder yield (I/ha)

SUPS

Progenies Family

Families 1 2 3 4 5 6 7 8 9 10 mean F 9.36

Rh/ersdale 29.2 30.2 29.9 30.6 32.0 31.7 33.3 34.8 31.7 31.5 31,5 3,62"

JHGG 96 - 3 35.3 39.2 34.0 34.4 35.7 33.2 34.0 30.3 30,2 34.3 34,1 3,21"

IHarttha 29.3 28.9 29.9 33.7 27.9 26.7 39.2 31.6 32.4 33.0 30,3 1,81

Marathiakom 32.3 31.6 34.3 36.3 31.4 28.1 33.1 34.6 30.5 29.6 32.2 3.19"

JHGG 96 - 4 41.3 37.0 39.1 36.9 38,7 33.5 36.6 41.3 38.4 39.8 38.3 1,49

CD (Family) - 2.63

SEEDS •

Progenies Family

Families 1 2 3 4 5 6 7 8 9 10 mean F 0,36

Rlversdale 29.1 30.8 29.3 31.9 31.6 30.3 33.3 36.6 34.8 31,9 32,0 3,41"

JHGG 96 - 3 35.9 35.3 34.8 37.5 28.2 35.5 36.6 35.9 25,5 37,2 34,2 3,15"

Haritha 29.9 29.3 25.8 26.7 29.0 30.9 31,5 30.4 26.9 31.7 29.3 1,15

Marathakom 31.6 35.2 35.7 35.1 35.2 30.8 30.8 28.8 34,8 33.4 33.2 3,43"

JHGG 96-4 38.1 39.5 37.4 40.0 39.5 35.5 40,7 37.7 39.4 38,7 38.6 0.38

• significant at 5% level CD (Family) - 3.23



Pig.4. Mean green fodder yield (t/ha) [slips Vs seedsj

Xi - Riversdale

Xj - JHGG 96 - 3

X3 - Haritha

X4 - Marathakom

X5 - JHGG 96 - 4

>N

A
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Fig.4. Mean green fodder yield (seeds Vs slips)
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Table 18. Family and progeny wise differences In dryfodder yield (t/ha)

SUPS

Families 1 2 3 4

Progenies
5 6 7 8 9 10

Family
mean F 9.36

riversdale

JHGG 96 - 3

Harttha

Marathakom

JHGG 96 - 4

9.3

10.7

8.8

9.7

12.4

9.7

11,3

8.6

10.1

11.1

8.9

10.2

9.0

10.3

11.7

9.8

7.1

10.1

10.9

10.8

9.6

11.0

8.4

10.4

10.9

9.5

10.6

8.1

9.4

9.4

10.1

10.9

8.7

9.0

10.3

10.1

9.7

10.1

10.6

11.6

9.2

8.5

10.4

11.1

10.7

9.2

' 9.6

9.2

8.5

12.7

9.5

10.4

9.2

Q.9

11.1

1.84

7.59**

2.42*

0.49

0.71

CD (Family) - 0.75

SEEDS

Families 1 2 3 4

Progenies

5 6 7 8 9 10

Family
mean F g,36

Riversdale

JHGG 96 - 3

Harttha

Marathakom

JHGG 96-4

• SIgntflcant at 5% level
•• Slgnlficanl at 1% level

9.3

10.8

8.9

9.5

12.2

9.9

10.6

8.8

10.5

12.6

9.4

10.4

7.7

10.7

11.9

9.6

11.9

8.0

10.5

11.8

9.5

9.0

9.6

10.9

11.8

CD (Family) - 0.99

9.2

10.8

10.1

10.0

10.7

9.9

11.3

9.7

9.9

12.2

11.4

11.4

8.6

9.3

11.3

10.8

7.4

10.1

11.1

11.0

9.3

10.8

9.8

10.8

10.8

9.8 3.42-

10.4 3.39"

9.1 2.02

10.3 2.36*

11.6 0.77



Fig.5. Mean dry fodder yield (t/ha) [slips Vs seeds]

Xj - Riversdale

X2 - JHGG 96 - 3

X3 - Haritha

X4 - Marathakom

X, - JHGG 96 - 4

A
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Fig.S. Mean dry fodder yield (seeds Vs slips)
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4.2.11. Crude Protein Content

The average crude protein content tanged from 8.91%(JHGG 96-3) to 9.49%

(Marathakom) in asexual population and 8.71 %(IHCKJ 96-3) to 9.44% (Marathakom) in

sexual population.

Among the asexual population JHGG 96-3 and JHGG 96-4 exhilAed

cigntfirant diffeience among the progenies while the femilies Riveisdale and Haritha exhibited

thesaii» insexual populatioiL

4.2.12. Crude fibre content

The average crude fibre content ranged from 28.0% (JHGG 96-3) to 31.5

(JHGG 96-4) in asexual population and 28.1% (JHGG 96-3) to 30.77% (JHGG 96-4) in

sexual population. While none of the femilies exhiWted significant dfference among the

progenies in asexual population, Riversdale and Haritha exhiWted significant difference among

the progenies in sexual populatioiL

4.2.13.Bartfett's Chi-square value

Table 21 shows the Bartletfs chi-square value for various characters with

respect to two types of planting materials viz. slips and seeds, Chi-square vahes for all the

characters studied except inlemode length were found to be significant
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Table 19. Family and progeny wise differences in crude protein content (%)

SUPS

Families 1 2 3 4

Progenies

5 6 7 8 9 10

Family
mean F 0,38

Riversdale

JHGG 96 - 3

Harttha

Marathakom

JHGG 96 - 4

9.28

8.41

9.57

9.60

8.84

9.09

9.22

9.42

9.72

9.69

9.28

8.84
9.09

9.75

9.07

9.31

8.84

9.69

9.54

9.09

9.35

9.04

9,42

9.58

8.99

9.07

9.22

9.16

9.01

8.33

9.24

8.48

9.05

9,58

8.96

9.15

8.96

9.31

9.31

8.52

9.19

8.41

8.99

9.68

9.19

9.06

. 9.71

9.33

9.10

9.33

9.20

8.91

9.31

9.49

9.00

0.43

2.88* '

2.07

0.74

3.20**

CD (Family) - 0.21

SEEDS

Families 1 2 3 4

Progenies

5

1

6 7 8 9 10

Family
mean F 0,36

Riversdale

JHGG 96 - 3

Harttha

Marathakom

JHGG 96-4

9.23

8.08

9.44

9.34

8.79

7.72

9.23

8.93

9.70

8.61

9.29

8.31

8.07

8.83

9.03

9.34

3.08

9.54

9.62

9.17

9.29

9.07

9.17

9.70

8.90

9.13

9.29

9.17

8.77

8.47

9.17

8.21

9.05

9.47

7.32

8.57

8.93

9.43

9.51

9.42

9.07

8.42

8.92

10.07

7.34

9.23

9.50

9.09

9.38

9.34

9.01

8.71

9.08

9.44

8.64

2.68*

1.28

3.00**

1.2

1.24

• Significant at 5% level CD (Family)" 0.35

V
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Table 20. Family and progeny wise differences in crude fibre content (%)

SLIPS

Progenies Family

Families 1 2 3 4 5 •6 7 a 9 10 mean F 9J6

Rtversdale 31,35 31.15 29.39 28.97 31.14 30.29 27.38 30.80 32.33 31.59 30.44 1.43

JHGG 96 - 3 27.96 28.21 29.25 30.25 25.63 27.95 29.28 28.72 26.95 25.84 28.00 1.08

Haritha 29.85 28.15 30.42 30.01 31.33 28.15 30.80 32.31 29.22 30.80 30.11 1.72 .

Marathakom 30.85 31.91 31.24 32.19 31.22 21.12 30.72 31.79 31.89 41.15 31.41 0.34

JHGG 96 - 4 31.35 32.57 32.16 30.85 31.03 31.89 31.58 29.61 32.12 31.8 31.50 0.59

CD (Family)-1.62

SEEDS
•

Progenies Family

Families 1 2 3 4 5 6 7 8 9 10 mean Pe.36

Riversdale 30.17 30.20 29.83 24.19 30.71 31.77 25.91 31.57 32.16 32.21 29.87 3.94"

JHGG 96-3 28.49 28.21 29.74 29.99 26.64 24.99 27.92 29.09 29.19 26.74 28.10 0.63

Haritha 31.08 25.68 30.49 29.84 31.55 25.62 30.93 31.50 29.32 30.76 29.68 2.53*

Marathakom 29.57 31.79 30.24 29.14 32.19 31.74 28.73 32.23 29.62 32.18 30.74 1.49

JHGG 96 - 4 31.01 31.87 31.90 27.78 30.33 30.59 31.77 29.64 31.69 31.11 30.77 0.93

• Slgnlflcanl at 5% tevel
•* Significant at 1% level

CD (Family)-1.30
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Table 21. Bartletfs chi-square value

S.No. Characters Slips Seeds

1 Plant height 18.7 19.53

2 Tiller number per hill 27.57 19.51

3 Leaf number per hiil 31.19 20.50

4 Intemode numberper hill 29.23 17.91

5 Intemode length 3.69"' 1.29"'

6 Leaf area index
13.39 12.09

7 Leaf-stem ratio 307.19 267.54

8 Green fodder yield 22.93 23.48

9 Dry fodder yield 22.73 24.59

10 Crude protein content 22.87 47.06

11 Cnjde fibre content
11.16 12.59
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4^14. Test ofsignificance forvariance and mean [Slips Vs Seeds]

The significance ofdifference in variability ofcbnal and seedling progeny is

shown in the Table 22. This difference was found to be significant in one out of the ebven

characters studied inthe Martahakom and three outofthe eleven inHaritha. JHGG 96-3

and JHGG 96-4 exhibited significant difference with respect to eight and four characters

respectively. In Riversdale, the difference was found to be significant with respect to seven

characters.

Amang the uniform pupulations, the cbnal and seedling progeny means ofall

thecharacters inthefive families were found to beonparwith each other.
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Table 22. Test of Significance for variance and mean (Slips Vs Seeds)

Characters

Rlversdale JHGG 96-3

Variance

Harltha Marathakom JHGG 96-4 Rlversdale JHGG 96-3

Mean

Harltha Marathakom JHGG 96-4

Plant height 2.52* 2.01* 1.41 1.02 1.65 Ne Ne . 0.06 0.64 0.63

Tiller numt)er per hill 2.31* 4.22** 1.13 1.11 1.59 Ne Ne 0.12 0.10 0.19

Leaf numt>er per hill 2.84* 4.24** 1.01 1.05 1.68 Ne Ne 0.12 0.4 0.07

Internode number per hill 2.16* 4.16** 1.23 1.06 1.53 Ne Ne 0.09 0.15 0.13 .

Intemode length 1.68* 1.21 1.28 1.06 2.42** 0.23 0.00 0.24 0.05 Ne

Leaf area Index 1.25 2.50* 4.00** 15.00** 8.00** 0.00 Ne Ne Ne Ne

Leaf-stem ratio 1.09 1.44 1.28 1.58 1.00 0.3 0.31 0.25 0.00 0.00

Green fodder yield 2.23* 2.41* 1.32 1.1 1.58 Ne Ne 0.24 0.28 0.06

Dry fodder yield 1.97* 4.98** 1.39 1.13 1.97* Ne Ne 0.08 0.44 Ne

Crude protein content 3.73** 3.89** 2.20* . 1.39 9.78** Ne Ne Ne 0.09 Ne

Crude fibre content 1.24 1.73 1.91* 1.74 1.43 0.26 0.03 Ne 0.38 0.35

* SIgntflcant at 5% level
SlgnHlcant at 1% level

Ne - Not estimable
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DISCUSSION

Variability, heritability. genetic advance, associatbn ofcharacters and selection

index are some ofthe major parameters which he^ in the evaluation ofthe extent ofgenetic

variability and association present in a population- The success of crop m^rovement

programme depends on the existence and expbitation of genetic variability present in agiven

populadon. Considering the convenience in handling the planting material, seed pnDpagation is

fest becoming popular in guinea grass. However true breeding nature of guinea grass cbnes

cannot be taken for granted since it is a fecultative apomicL Hence ascertaining the seedling

progeny behaviour ofhigh yielding guinea grass cbnes compared to their vegetative progenies

in fnHrl^r yield and other yield attributing traits would be sine qua non before embarking on

large scale seed production.

The present investigation was initiated with the two fold objective ofestimating

genetic variability and ascertaining the seedling progeny behaviour. The experiment Iestimated

genetic variability and identified three superior high yiel^ guinea grass cbnes from the test

materials available with All Int^ CoK3rdinated Research Project on Forage Crops. The two

high yielding mutant cbnes namefy Haritha and Marathakom abng with three identififid high

yielding cbnes were utilised in experiment IL The results obtained from progenymean analysis

using seeds as well slips and corqjarison of variability with respect to two types of planting

materials through statistical analysis are discussed below.
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5.1. Varietal evaluation

5.1.L Variability

Guinea grass is a facultative apomict with only five per cent cross poDination.

Hie continuous vegetative propagation adopted in this crop has further reduced the extent of

variability.

In the present study, the ana^^ of variance revealed significant difference

among the cbnes with respect to tiller number per hiH, intemode number per hill, leaf number

per hin, leafarea index,leaf-stem ratio, greenfodderyield and diy fodderyield. The characters

viz. plant height, intemodelength, crude proteincontent and crude fibre contentdid not exhibit

significant difTerence. Sreenivasan et al (1986) in guinea grass had estimated only medium

genotypic and phenotypic coefBcient of vriatbn for plant height. The characters that did not

reveal significant difference are seen keeping a highdegreeof genetic homogeneity among the

difi^erent clones. Similar trend of significant difierences were reported by Dhanakodi (1994)

among 50 genotypes of fodder ragi for leaf number, tiller number, leaf-stem ratio and fodder

yieki However, Suthamathi and Dorairaj (1995) reportedsignificant differences for all the 18

characters studied in fodder bajra. Joseph (1988) reported insignificant difference among six

genotypes ofguinea grass forplant height in conformity with the results obtained in thepresent

study.
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The crop inqrovement programrae in general is the expbitation ofthe genetic

variability available in a population- The total variability present could be partitbned into

heritable and non heritable components with the aid of genetic parameters like genotypic

coefGcient ofvariatbn. (GVC), phenotypic coefficient ofvariatbn (PVC), heritabdlity (h^) and

genetic advance (GA) which serve as useful guidelines for selection.

Coefficient of variation is anothsr means of expressing the amount of

variability. In the present study phenotypic and genotypic coefBcients ofvariatbn were highest

for leafarea index which indicate that the varieties under study showed the highest genetic

variability for leaf area index. Similar trend was reported by Thejasee Bhai (1988) in guinea

grass. .

In the present study the PCV was in general high for all the characters

compared to GCV. Wide difference was observed between the estimates ofPCV and GCV

for characters such as plant height, intemode length, crude protein content and crude fibre

content indicating that they are influenced more by emironment than by the genetic make up.

Relatively little difference between GCV and PCV was observed for the characters leaf area

index, feaf, stem, ratb, green fodder yield and dry fodder yieki indkating that variations

observed inthese characters aremore influenced bygenetic causes than environment
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In general the estimates of GCV and PCV reported were low for all the

character in the present study. Similar trend ofbw GCV and PCV vahies for all the characters

in guinea grass was reported hy Joseph (1988) in guinea grass. Tyagi et^ (1980) in Pearl

millet had reported similar findings with respect to green fodder yield. However, Sreenivasan

(1986) in guinea grass and Suresh (1997) in fodder hajra had reported high value ofGCV for

green fodder yield. Low estimate ofGCV and PCV values obtained for leaf-stem ratio in the

present study is in conformity with the results obtained by Sreenivasan (1986) in guinea grass.

For dry matter yield bw estimate of GCV value was recorded by Tyagi etaL, (1980) in

pearMllet. However, Sreenivasan (1986) in guinea grass reported high estimates ofGCV for

this character.

In the present study, plant height and intemodal kngth registered very bw

GCVandPCVvalues while GCVvahies ofcrude protein content and crude fibre content were

not estimable. Similar trend of very bw GCV and PCV vahies for these characters were

reported by Joseph (1988). Tyagi etaL, (1980) in Pearimillet had also observed similar

findings. Contrary to this Sreenivasan (1986) in guinea grass reported high GCV values for

plant height. Low estimates ofGCV was recorded for both crude fibre and protein content by

Sreenivasan (1986) inguinea grass which is inagreement with thepresent study.
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5,1^ Heritability and genetic advance

Heritability is an index oftransmissihOity ofcharacters from one generation to

other and itprovides ameasure ofthe vahae ofselection for different attributes in various types

of progenies. According to Burton (1952) genotypic coefficient of variation abngwith

heritability will give aclear idea about the amount ofgenetic advance as expected by selection-

In the present study, highest heritability esdmate was reported for leaf area

index. This indicates highly heritable nature and minimum influence of environment in

phenotypic expression of this character. Suresh (1997) had reported high heritability vake for

leafaiea index in fodder bajra which isinconsonance with the results ofthis stady.

Moderate heritability estimates were observed for leaf stem ratio, green fodder

yield, dry fodder yield, leafnumber per hill, tiller number per hill and intemode number per hilL

Mathur and Patil (1982) infodder sorghumfor tiller number. Suresh (1997) in fodder bajra for

tiller number per plant, green fodder yield and dry fodder >Teld, Joseph (1988) in guinea grass

for tiller count had reported same trends. Low heritaHlity estimates were observed for plant

height and intemodai length. Heritability values were not estimable for crude protein content

and crude fibre contenL This indicates that environment plays a major role intheexpression of

these characters. Contrary to this, Suresh (1997) estimated high heritability values for crude

protein and nxxierte heritability for crude fibre content and plant height in fodder bajra.
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Heritability estimates abngwith genetic advance provides a clear picture on the

extent of improvenKnt that can be achieved. According to Panse (1957), the characters with

high heritability and genetic advance were controlled by additive gene action and therefore

an^nable to genetic inprovement through selectioa

In the present study the genetic advance expressed as percentage of mean of

the population was bw for all the characteis. Similar trend was reported by Joseph (1988) in

guinea grass. Among the eleven characters studied, leaf number per hill recorded maximum

genetic advance followed by intemode number per hiH and green fodder yield.

Leaf area index and leaf - stem rado had high heritability coupled with bw

genetic gam. This indicates non additive gene action which greatly limits the scope for

improvement ofthese characters through selection (Panse, 1957), Similar results were obtained

by Suresh (1997) in fodder bajra for leafarea index and leafstem ratio.

Green fodder yfeld and dry fodder yield had moderate heritability and bw

genetic advance which again limits the scope for inqjrovement ofthe crop based on these traits

through selection. The results obtained by Suresh (1997) in fodder bajra for dry fodder yield is

inconfirmity with tl^ results ofpresent study.



5.13. Correlation

Correlatbn nieasures the mutualrelationsh^ betweentwo or more characteis.

Conelatbn coefBcient is usedto findout the degree and direction of relationship between two

ormorecharacters. Conelation anatysis provides information about yield con^nents andthus

helps mthe selection ofsurperior genotypes fiom diverse genetic population- The con^nent

characters always show inter relationship. The association between two characteis which can

be directly observed is tenned as phenotypic correlatbn. It inchides both genotypic and

environriKntal effects. The inherent or heritable association between two characters is known

as genotypic correlation, the main cause ofwhich is pleiotropy, which refers tomanifoki effects

of a gene (Falconer, 1960). This type of conelation is more stable and is of paranx»unt

importance for a plant breeder to'bring about genetic improvement in one character by

selecting the other character ofa pair that is genetically correlated. Hence correlation between

green fodder yield and other ten characters and their inter correlations were estimated.

5.13.a.Coirclation between green fodder yield and other chB«cters

Green fodder yield reported high positive genotypic correlation with drymatter

yield, leaf area index, leaf-stem ratb, leaf number per hill, tiller number per hill, intemode

number per hill and plant height Tyagi et aL (1980) in fodder bajra, Sreenivasan etaL (1986) in

guineagrass, Girija and Natarajarathinam (1989) in fodder sorghum and Sood and Ahhiwalia

(1989) in fodder sorghum reported positive genotypic correladon between dry matter yieH and

green fodder yield in conformily with the results ofpresent study.
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Hie positive qgritfinant genotypic correlation between green fodder yield and

leafnumber perhill obtained inthis study was inagreement with the results of Dhanakodi and

Chandrasekaran (1989) and Ramaswaniy et aL (1994) in ragi, Amirthadevarathinam et aL

(1980) infodder Sorghum and Qialapathi (1990) infodder maize.

Crude protein andfibre contentwere found to be not related withgreenfodder

yield inftinflttng their independent nature. However Joseph (1988) in guinea grass estimated

negative genotypic correlation between green fodder yield and crude protein content

Intemodal length had thelowest positive influence ongreen fodder yield which

was inconformity with the results ofDhanakodi and Chandrasekaran (1989) inragL

At the phenotypic level, diy matter yield, leaf-stem rado, leafarea, index, leaf

number per hill, tiller number per hill, intemode nuniber per hill had significant positive

correlation with green fodder yield. Similar trend was reported byMathur and Patil (1982) in

fodder sorghum for dry matter yield. Sreenivasan (1986) in guinea grass reported similar

findings for plant height. Contrary to the results of the present study, Sreenivasan (1986)

observed negative correlatbn ofgreen fodder yield with tiller number perplant in guinea grass.

The phenotypic correlations were higher than the genotypic correlations for tiller number per

hin, leafnumber per hiH, intemode number per hiD, leaf-stem latk), crude protein and fibre

content indicating that the apparent association of these characters with green fodder yield is

not onlydue to genes but alsodue to fevourable environment.



>-

-V

It is evident from the results that green fodder yield can be improved by

exercising selection for the characters dry fodder yield, tiller number per hill, leaf number per

hill, intemode number per hiH, leaf area index, teaf-stem ratio and plant height However

priority should be given to dry matteryield, leaf-stem latio, leafarea index, leafnumber per hill

and tiller number per hill as they have conqiaritively higher correlatbn with green fodder yield

both at genotypic and phenotypic level

5.13^ Inters coiTelation between other characters

Plant height had high positive genotypic correlation with tiller number perhiD,

leaf number per hiH, intemode number per hill and intemodal length. So selection for plants

having high plant height siraultaneousfy will in^jrove the above mentioned characters.

Amirthadevaiathinam etaL, (1990) in fodder sorghum and Dhanakodi and Chandrasekaran

(1989) in ragi reported high positive genotypic correlation between plant height and number of

leaves per plant in conformity with the present study. Contrary to this, Chalapathi (1990) in

fodder maize reported negative correlatbn between plant height and number of leaves per

plant Tiller number per hill recorded po^ve and significant correlation with plant height,

intemode number per hill, leaf number per hill and intemodal length. Sreenivasan (1986) and

Joseph (1988) in guinea grass reported weak positive associatbn of tiller counts with plant

height
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Intemode number per hill reported positive and significant correlation with

intmodal length. Hence in^veraent of one character will result in the araultaneous

improvement ofother.

Intemodal length recorded negative genotypk correlation with kj/area index

and leaf-stem ratio. Dhanakodi and Cbandrasekaran (1989) in ragi reported negative genotypic
correlatiDn between intemodal length and leaf-stem ratio in agreement with present study. An

increase in intemodal length would be acconqjanied by an increase in weight of the stem and

thus narrowing the leaf-stem ratio. Hence negative assoda&n between intemodal length and

leaf-Stem ratio is log?caL

Leafarea index had posidve and significant correlation with green fodder yield,

dry fodder yield and leaf-stem ratio indicating that improvement of leaf area index win

simultaneous^ improve leaf-stem ratio, green fodder yield and dry fodder yield. Leaf area

index recorded nonsdgniflcant negative correlation with intemodal length. The positive

association of leaf area index with plant height was in agreement witii the results of Thejasee

Bhai (1988) in guinea grass and Suresh (1997) in fodder bajra.

Leaf-stem ratio recorded high positive and agnificant correlation with leafarea

index, green yield and dry fodder yieU indicating the scope for shnultaneous

improvement of these characters. However Sreenivasan (1986) Joseph (1988) in guinea grass
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had leported negative correlation between leaf-stem ratb and dty matteryield.

Gieen ibdder yield exhibited positive associatbn with all other characters

except crude protein and fibre content Crude protein and fibre content did not show

correlatbn with any other characteis at genotypic bvel indicating their relative independence.

However at phenotypic level both the characters exhibited weak positive association with

majority of the characteis which indicates the relative influence of the environmental effects on

-A the expression of these traits. Crude protein content recorded non significant negative

conelation with leaf area index and leaf-stem ratio which is in agreement with the results of

Joseph (1988)in guineagrass. Crude fibre content recordedpositive and significant correlatbn

withcrude proteincontent. Contimy to this, Sreenivasan et aL (1986) in guinea grass repotted

negative association betweencrude proteinand fibre content.

^ Dry fodder yield recorded-positive genotypic correlation with the characters

except crude protein and fibre content Hiis suggests the possibility of simultaneous

inq)rovement of these characters in a selection programme involving any one of these traits.

Similarto the above findings, Suresh (1997) reported po^ve association of all the characters

with dry matter yieldin fodder bajra.

4.1.6. Selection index

Selection index refers to a linear combination of characters associated with

yield which helps in discriminating the desirable genotypes fromthe undesirable ones, basedon

Nf the combinationof various characters. In the present study a selectionindex was formulated to
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Hentiiy three top ranking cbnes taking into account yieH an4 other yield attributing traits such

as plant hp-igVit, leaf number per hill, tiller number per hill, intemode number paihill, intemodal

length, leaf area index and leaf-stem ratio. Santipriya (1991) in guinea grass fomiulated a
selection index based on plant height, leafarea index and green matter yield in agreement with

thepresent study.

Similarly Shajan (1993) in guinea glass formulated a selectbn index by

plant height and leaf area index in consonance with the present study. In the present

study highest index was recorded by the cbne JHGG 9M folbwedby JHGG 964 and IHGG

96-2. Since JHGG 96-2 produced inadequate seeds to raise progeny rows, the next ranking

clone Riveradale abngwith top two cbnes w^ selected and inchided in the experiment H.

52. Progeny mean analysis using seeds and slips and comparison ofvariability^respect to two types ofplanting materials

In Panicum maximum most biotypes are tetrapbids and fecultative apomicts

(Savidhan, 1982). Hie tennapon^ agnifies all forms ofasexual reproduction in higher plants
that replace or act as sulKdtutes for the sexual n^thod. Agamospemq^. in partkul^

asexual reproductbn via seed formation. As aponmds is avegetative reproduction by seed the
apomictic offspring will be uniform and identical to the mother plant. When apomixis is the
only form ofseed fomation as it is in obligate apomicts, this hokis true for the whole offepring-
Hie fecultative apomicts combine apomictic and sexual reproduction, resulting in aprogeny of

maternal types and deviating ones.
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height when propagated through seeds. However, Santgsriya (1991) reported sigraficant

difference among progenies within femilies FR-600, M^kueni, MC-2 and MC-16 in guinea

grass for plant heighL

The JHGG 96-3 and Marathakom exhiKted significant difference
anx^ng the progenies both in sexual and asexual populations for taiar

trend was leported for the femily MC-23 in sexual population by Santipriya (1991) in guinea
grass.

Test ofagnificance for variance revealed agnificant variaMity with respect to

tofa - ra=0 9M

djriJcm tta •-«»«" »'"""I""™
.te to srffcS "

^ segregate for tiller number per Un When propagated through seeds.

mthe progeny, JHGG 96-3 and Marathakom revealed signiftai
difference an^ng their progenies indicating the pr^

Wand internode nunte per hil variability was found to be agnifi^
two types of planting rnaterials in the fenfcRiveisdak and MGG 9^^^ The rest of the

did not exhibit significant difference and their average leaf and intemode number
Ml was on par with each other for vegetative and smiling progenies It indicated that ttee



three families viz. Haritha, Maiathakom and JHGG 96-4 did not segregate for leaf and

intemode number perhill when propagated through seeds.

Maiathakom and JHGG 96-3 exMbited significant difference among their

progenies in the sexual population for intemodal length while the rest of the femilies did not,

indicating the presence and absence of variability, respectively, in these families. None of the

families except JHGG 964 in seedling progeny revealed significant difference as con^iared to

their vegetative progeny which indicates the non segregating nature ofthe cbnes for intemodal

length-

None ofthe famiHes revealed significant difference among the progenies in both

sexual and asexual population for leaf-stem ratb indicating the lugUy homogenous nature of

the progenies within each famfly. Similar trend for leaf-stem ratio was reported by Santqraya

(1991) in guinea grass with six families. The variaHlity was found to be significant between

seedling and vegetative progeny in all the families except Riversdale indicating the possible

segregating nature ofthe clones for leaf-stem ratio.
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Riversdale and JHGG 96-4 exhibited agnificant variability among their

progenies in sexual population while the rest of the femilies did not. Santipriya (1991) in her
studies on guinea grass with ax ferailies reported significant variability among the piogejiies of

the cbnes ER-600, MC-2 and MC-16 for leaf area index. Hie variat^ was found to be

significant in none of the families in the con5)arison between seedling and vegetative progeny

which is an indicatbn ofthe non segregating nature ofthe clones for leafarea mdex.

Significant varriaHlity was found among the progenies in sexual population

within- Riversdale, JHGG 96-3 and Marathakom for green fodder yield. Similar trend was
reported by Santipriya (1991) in guinea grass for green fodder yield in the cbnes, FR 600, MC-

2, MC16 and MC23. Haritha, Marthakom and JHGG 96-4 did not reveal significant variaKhty

between vegetative and seedling progeny which confirms the true breeding nature of these

cbnes for green fodder yield. Riversdale and JHGG 96-3 were found to be segregating for this

character.

Considerable variability existed among the progenies within Haritha and JHGG

96-3 for dry fodder yield. Haritha and Marathakom were found to be breeding true for this

character which is indcated by the insignificant variatality in the con^jarison between

vegetative and seedling progeny. The rest of the fenulies JHGG 96-4, Riversdale and JHGG

96-3 were found tobe segregating for dry fodder yieki.
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Riveisdale and Haritha exhibited sigraBcantvjriability among their progenies for

crude fibre content All the families except Haritha were found to be breeding true for this

character and the n^an of the vegetative and seedling progeny of these femilies was on par.

The fmirily Haritha was found tobe segregting for crude fibre content

Thus, the difference in variabdlity ofvegetative and seedling progeny was found

to be insignificant in ten out ofthe eleven characters studied in Marathakom. This suggests that

the apomictic irechanism is intact in this clone and also e^lains the true breeding nature. Hie

average vahies of all the characters in vegetative and seedling progeny were on par with each

other which again corroborates the non segregating nature of this cbne. Such an apomixis

would remain stable over number of generations as the theontical studies done to date, based

on avariety of genetic as weU as phenotypic mbdeb are consent in indicating that apomias

has an automatic selective advantage over sexuality and will eventually become fixed in plant

populations in the absence ofopposing selective forces (Mandal, Ganguli and Banergee, 1991).

The automatic selective advantage ofasexual individuals arises because aH the

offepring of an apon^c parent carry the M genetic complement of their maternal parent

Sexual out crossed ofifepring in contrast, carry onfy half the genetic con^lement of their

mothers. If both sexual and apomictic parents produce equal numbers of offepring, then the

asexual maternal parent will have double the genetic representation of the sexual in the

offepring. The san^ atuation applies in the next generatbn. All the genes ofthe asexual mother

m



will be present inhergrand children while only a quarter ofthe genes ofthe sexual mother will

reach her grand children. Eac!agene of. sexual outcrossing individual suffers a 50 per cent

hazard per generation conpared to the asexual alternative. The disadvantage of sexual

con^jared to asexual reproduction has been referred to as the 'cost ofmeiosis' (Willianis 1975).

- The difference , in-variability between-vegetative and seedling progeny was

found to be significant for crude protein content, crude fibre content and leaf-stem ratio in

Haritha. JHGG 96-4, Riversdale and JHGG 96-3 differed with respect to four, seven and eight

out of the eleven characters studied respectively. This indicates relatively higher degree of

sexual reproduction inthese cbnes.

Any attempt to study the inheritance of the percentage sexual reproducion in

these cbnes would be a welcome area ofresearch. Such a study would greatly fecilitate tiie

recomn^ndation oflarge scale seed production in these cbnes to alleviate the problem of non

availability ofplanting materials toaconsiderable extent
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SUMMAXY

The present study was conducted at the Department of Plant Breeding and

Genetics, College ofAgricufture, Vellayani during July 1996 to May 1997 to ascertain seedling

progeny behaviour in selected cbnes of guinea gras Hie experimental material consisted of
ten high yielding guinea grass cbnes fern the test materials available wth the Alllndia
Coordinated Research Project on Forage Crops and two high yielding mutant cbnes viz:

Haritha and Marathakom released byKerala Agricultural Univer^.

m a

AfieH experiri^ was conducted diiririg July to October 1996

randomized bbck design with three replications to evahiate the cbnes and assess
variability based on the chracters viz. plant height, tillfir number per hiD, leaf number per hill.

length of intemode, green fodder yield, dry fodder yield, crude protein content and crude fibre
content. Aselection index was formulated with respect to important yield attributing traits and
three superior cbnes viz: JHC3G 964, JHGG 96-3 and Riversdale were identified for seedling

progeny analysis. Haritha and Marathakom abng with these three superior cbnes were
subjected to progeny mean analysis through compact femily bbck design with five replicatbns
using seeds and slips separately. Ten progeny rows were maintained within each clone adopting
aspacing of 50 X10 cm. Data collected on various traits were subjected to statistical analysis
for the comparison of variability with respect to the two types of planring materials vizL seeds

and slips.
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Salient findings of variability study

Analysis of variance showed significant difference among the cbnes with

respect to tiller number per hill, intemode number per hiH, leaf number per hill, leaf area index,

leaf-stem ratio, green fodder yield and dry fodder yield. The characters viz. plant height,

intemode length, crude protein content and crude fibre content did not exhihdt discemiblfi

difference indicating relative homogeneity ofthese traits among the different cbnes.

The estimates of genotypic and phenotypic coefficient of variation were in

general bw for all the characters. Relatively Me difference between GCV and PCV was

observed for the chracters leaf area index, leaf-stem ratio, green fodder yield and dry fodder

yield indicating that variations observed in these traits arc more mfhienced hy genetic causes

than environment.

A High heritabnity coupled with low genetic gain was reported for leafarea index

indicating non additive gene action which lin^ the scope for improvement of this tiait through

selectiorL Genetic advance was maximum for leaf number per hiE fblbwed by mtemode

number per hill and green fodder yield.

Correlatbn values ofgreen fodder yield with all other characters were positive

both at genotypic and phenotypic level Dry fodder yield had the highfsf positive correlatbn

followed by leafarea index, leaf-stem ratio, leafnumber hill and tiller number per hiH indicating

^ that yield can be increased indirectly by improving these components.



A selection index was constructed to identify three superior clones ibr further

utilization in proger^ meananalysis study. Highest index wasrecorded by the cbne JHGG96-

3 followed byJHGG 96-4, JHGG 96-2andRiversdale.

Salient finHings ofcomparative progeny mean analysis

Hie pooled analy^ of variance on eleven characteis of five familifis viz.

•y Riveisdale, JHGG 96-3, Haiitha, Marathakom and JHGG 964 revealed significant difference

for all the characters in both vegetative and seedling progenies. This shows the existence of

variability forallthecharacters infive femilies ofguinea grass.

The variabdlity detected among the progenies within a &mily- in asexual

population could be attributed to the environment while in seedling progeiy variability could be

-ij attributed to genotype, environment and genotype xenvironment interactions.

None of the femilies exhibited significant difierence among the progenies in

plant bftight in sexual populatbn indicating their non segregating nature for plant heighL

Haritha, Marathakom and JHGG 96-4 recorded insignificant variability

between vegetative and seedling progeny for tiller number per hilL
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Significant variaMty with regard to vegetative and seedling progeny was

recorded for leaf and intemode number per hill in Riveisdale and JHGG 96-3. None of the

femilies except JHGG 96-4 in seedling progeny revealed significant variaHlity as comjared to

their vegetative progeny for intemodal length-

The variaMity was found to be significant between seedling and vegetative

progeny in all the fenrilies except Riveradale for leaf-stemratb.

None ofthe families recorded significant vanafcality for leafarea mdex between

vegetative and seedling progeny.

Haritha, Marathakom and JHGG 964 didnot reveal significant variaHlity

^ between sexual and asexual populations for green fodder yield. Haritha and Marathakom were

also found to record insignifkant variability for dry fodder >aeld between two types of

progenies.

Mkrathakom atane reconkd insignificart variability between sexual and

asexual populations for crude protein content while Haritha revealed agnificant variability for

crude fibre contenL

a.
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X

The insignificant variability between two types of planting materials confiniB

the predominance of apomixis and significant variability could be due to the prevalence of

sexual reproduction. Marathakom recorded insginificant difference in variability between

vegetative and seedling progeity for ten out ofthe eleven characters studied indicating its true

breeding nature and suitability to large scale seed production. The difference in variability

between vegetative and seedling progeny was found tobesignificant for crude protein content,

crude fibre content and leaf-stem ratb in Haritha. JHGG 964, Riveradale and JHGG 963

differed with respect to four, seven and eight characters respectivefy, which mrltnatftg relativefy

higher degree of sexual reproductbn. Further studies on the inheritance of percentage sexual

reproductbn inthese clones would bedesirable forlarge seed productioiL
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APPENDIX-I

Analysis of variance for eleven characters in guinea grass

Character

Mesm sum of square

Replication
df-2

Treatment

df-9

Error

df-18

9,18

1 Plant height 3.67 32.76 17.15 1.91

2 Tillernumber per hill 1.16 17.55 7.09 2.4r

3 Leaf number per hill 17.31 365.76 116.92 3.13*

4 Intemodenumberper hill 18.09 254.54 102.99 2.47*

5 Intemode length 0.0063 0.97 0.68 1.43

6 Leaf area index 0.0029 2.82 0,100 28.08*^

7 Leaf-stem ratio 0.0137 6.23 0.04 5.3r

8 Green fodder yield 4.11 42.09 9.72 4.33*

9 Dry fodder yield 0.46 4.15 0.99 4.18*

10 Cnjde protein content 0.01 0.0182 0.0257 0.71

11 Crude fibre content 0.49 0.40 0.544 0.73

*Significant at5 %level
•* Significant at 1 %level
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APPENDIX-II

Pooled Anova of various characters for five families in CFBD using seeds

Mean sum of square

^0. Character Replication
df-4

Family
df-4

Error

df-16

F 4.16

1 Plant height g3.38 2655.13 28.29 93.83"

2 Tillernumber per hill 12.68 51.27 4.88 10.51**

3 Leaf number per hill 283.03 2819.56 99.38 28.37-

4 Intemode numberper hill 195.92 3053.11 78.98 38.66**

5 Intemode length 2.35 224.34 2.73 8Z33**

6 Leaf area index 0.126 5.99 0.114 52.60**

7 Leaf-stem ratio 0.46 23.39 0.28 84.62**

8 Green fodder yield 54.40 595.51 29.02 20.52**

9 Dry fodder yield 23.51 170.93 ^.71 15.64**

10 Cmde protein content 0.635 3.07 0.35 8.79**

11 Crude fibre content 5.88 35.48 4.73 7.50**

Significant at1%level
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appendix-III

Pooled Anova of various characters for five families in
CFBD using slips

Character

Mean sum of square

Replication
df-2

Family
df-4

En'or

df-16

F 4.16

1 Plant height 82.56 3825.50 36.48 104.85"

2 Tillernumber per hill 2.34 33.65 3.55 9.48-

3 Leaf number per hill 51.63 2863.91 63.56 44.98"

4 Intemode number per hill 30.56 2434.99 58.99 41.28"

5 Intemode length 4.79 195.67 1.52 129.44"

6 Leaf area index 0.025 8.41 0.024 349.05^

7 Leaf-stem ratio 0.421 21.43 0.164 131.04"

8 Green fodder yield 12.99 487.56 19.29 25.27"

9 Dry fodder yield 1.20 30.56 1.55 19.63"

10 Crude protein content 0.34 1.61 0.122 18.12"

11 Crude fibre content 12.36 59.89 7.29 8.21"

** Significant at 1%level
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ABSTRACT

Astudy carried outat theDepartment of Plant Breeding andGenetics,

College of Agriculture, Vellayani during July 1996 to May 1997 with the objective of

ascertaining the seedling progeny behaviour in selected clones of guinea grass. A field

expeiiment was conducted utilizing ten guinea grass clones available with All India Co

ordinated Research Project on Forage Crops to assess variability and identify three

^ superior clones. Analysis of variance revealed significant difference for seven out of the

eleven characters studied. The estimates of genotypic and phenotypic coefficient of

variation were in general low for all the characters. Leaf area index recorded high

heritability coupled with low genetic gain indicating non additive gene action. Correlation

values of green fodder yield with all otiier characters were positive botii at genotypic and

phenotypic level. Aselection index was formulated and three high yielding clones viz

I JHGG 96-3, JHGG 96-4 and Riversdale were selected and then subjected to progeny

mean analysis along with two high yielcfing mutant clones viz Haritiia and Maiathakom in

a compact family block design using seeds and slips. Marathakom recorded insignificant

difference in variability with respect to two types of planting materials for ten out of tiie

eleven characters smdied, tiius confirmmg tiie prcdommancei^apomictic mode of

reproduction and suitability to large scale seed production. Significant differen<;e in

variability was discernible in the remammg clones for more than one character indicatmg

prevalence of sexual reproduction in these clones. Further studies -on inheritance of
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percentage sexual reproduction in these clones would be desirable before embarking on

large scale seed production.
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