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INTRODUCTION



INTRODUCT ZON

Sugarcane (Saccharum officinarum L.) is one of

the major crops of economic imporiance and it occuples

a predominant positlon among the commercial crops of

our country. Physiologically belonging to the C4 pathway
group, it is a bigyer zreservoir of energy with higher
yield potential than many other crops. Every bit of
canc from top to botiom is used in one way or the sther.
Accozding to Rao et al.{1979) sugareane has a vital

role to play in the present context of encrgy crisis

in the world. The production of dry matter from the
sugarcane c¢xyop ranges from 35 to 90 tons per hectare

per annum, Jne ton of sugarcane op dry weight basis can
yleld .21 ton of ethanol, 0.23 ton of methanol and

0.13 ton of ethylene.

India has the highest acreage under sugarcane in
the world but ranks only third in production. The area
under sugarcane in India is about 3.2 million hectares
and the production is 184 million tons of cane with an
estimated output of 8.5 mlllion tons of sugar, besides
Khandasari, gur and jaggery {Anon., 1983).



In Kerala, sugarcane is one of the main cash crops
occupying an area of 9800 hectares, About 8400 ha. are
in the river banks of Quilon, Kottayam, Alleppey and
Pathanamihitta districts. The remaining 1400 ha. are
in the Palghat district., The present production in
terms of Ygur' is 34000 tons (Nalr, 1978). The cane
production of 4,61,000 tons per year is not sufficient
to run the three sugar factories and to meet the sugar
requirements of this State. The average duration of
cane crushlng in Kerala is only 78 days as against
223 days in Tamil Nadu, 203 days in Maharashira and
167 days in Karnataka (Anon., 1983). Therefore, all
efforts and technologios must be diverted for maxie
mising the cane yield and sugar yield per unii area,
time and input. Lack of high yielding varieties with
wide adaptability and stability suited to the different
agra~ecological situations of the Slate is the majorx

constraint in the production of sugarcane.

Rac (1968} emphasised the neoed for application
of biometzrical procedures for the improvement of
sugarcane Inspite of its highly complex polyploid

and heterozygous nature. The rationalisation of



selection procedures based on blometrie parameters
may ensure guicker and reliable selection of superior

varieties.

The present studies were underitaken with the
objectives of estinating genetic variablliity, correla=-
tions, direct and indirect cffects of components contrie
buting to cane and sugar vields and identifying stable
genotypes with high cane and sugar yield suited to the
difforent agroe=scological situatvions of Kerala through
the eslimation ol stabiliiy parameters.\ Study of genetic
variability and analysis of yleld, quality and their
components by correlations and Path apalysis will
provide basic information necessary for the improvement
of this crop through sclection, ' The ostimates of
stability parameters can be used for identifying stable
genotypes sulted to the different sugarcane tracts of
Kerala, Stable genotypes having higher cane and sugar
yielas which satisfy the conflicting interesis of the
¢ane grower and the miller can then bo selected and

recommended to the Sugar Industizy,
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REVIEW OF LITERATURE

Sugarcane accounts for 60 per cent of the World's
sugar production and is considered as a Sure Crop?,
which has rescued the sugar industry when Sugar beect,
a temperate zone crop failed due to discase hazards.
Its cultlvation is confined between 35° south and 35°
north latitudes. More important cane growing countries
of the world are Aryentina, Australia, Brazil, Cuba,
China, kgypt, ilawail, India, Jamaica, Philippines,
Puerto Rico, Soulh Alrdica and Thailand. In majority of
these counicies except India and the Latin Amerisan
countries, centrifugal suger (white sugar) is manufactured
from sugarcans. In India, besides centrifugal sugar,
non=cenirifugal sugar variously Lknewn as guxr, khandasari,
jaggery ele. are also manufaccured. Cuba is the largest
producer of cenitrifugal sugar. MNext to Cuba, other large
producers are India, Brazil, Australia, Philippines, Hawaii
and Puerito Nico. World cane area during 1980 was 131
aillion hoectares and produsiion was 731 milllion tons of
cane {Anon,,1981). The yield of raw sugar per hectare

varies from country to country depending upon tho climatic



conditions, management practices, mill efficlencies

and the potenilialitles of tho varietlies cultivated,

Sugarcane has been known to India long before
other countries took to its culrivation. India has
comparatively the higher acreage among the cane growling
countries of the world but rapks only 3rd in sugar
production. The area under sugarcane in India during
1982 was about 3.2 million hectares and production was
184 million tons of cane with an estimated output of
8.5 million tons of sugar, besides khandasarl, gur
and jaggery {(Anon., 1983). In India, major part of the
cane area lies in the subtropical rogion on flat plains
of alluvial soil with an elevation of 9 to 27 m above
mean sea level. The important cane growing szates in
Indla are Uttar Pradesh, Bihar, Haryana, Punjak, Madhya
Pradesh, Maharashira, Gujarath, Karnataka, Andhra Pradesh,
Tamilnadu, Orissa and Kerala. In terms of area and
production of gur, Uttar Pradesh stands first followed
by Maharashtra, Tamilnadu and Karnataka. The yield of
cane per hectare is maximum in Tamilnadu followed by
Maharashtra and Karnataka, Cane is cultivated under
climatic extremes in Noxthorn India and the season
favourable for the growth of cane is restricted from July

to October. In the tropical peninsular region where the

(544
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rest of the cane area lies, the climatic am; litude

is not so wide as in North India. The soil in the
northern cane area is alluvial but generally poor

in organic matter with good moisture retaining capacity.
The soil of peninsular India is either clayey loam or
sandy loam. rlanting season is from February to Karch

in North India and January teo Februvary in South India.

As far as Kerala 1s concerned, sugarcane is one
of the main cash crops and supplies thoe raw material
requirement of the Sugar Industry. The total axea
under sugarcane is 9800 ha.,of which about 8400 ha.are
in Quilon, Alileppey, Kottayam, Pathanamthitta and Idikki
districts. The remaining)400 ha. is in Palghat district,
particularly in the Chittoor area., The total production
of sugaxrcane in the state in terms of gur is 54000 tons.
The present producticn of cane is not sufficient to run the

3 sugar factories in the State,

Nair(1978) identified the following research gaps

and pointed out that:

i) Production of cane in the river bsanks of
Kerala located in Quilon, Alleppey and

Kottayam districts can be considerably



enhanced by identifying varieties with high
cane and sugar yields suited to the rich
alluvial soils,

ii) Identification and popularisation of suitable
varieties for high altitude conditions of
idikki and Wynad can go a long way in increase
ing production,

iii) Staggering the production by identifying short,
medium and long duration varieties will help
in tne full utilisation of the crushing capacity
of the sugar fachtories,

iv) Identification of varieties tolerant to drought
suited to the hilly areas may enhance the produs
ction in such regions,

The complex factors governing sugar production are
many such as the area under the ¢rop, varieties grown,
yield, recovery percentage, climatic hazards like drought
and flood, damage by pests and diseases and utilisation
of cane for other purpcses like manufacture of gur,
khandasari etc, It is therefore, appropriate that
all useful technologies should be transferred to the
field for maximising the production of sugarcane per

unit area, time and inpuit, The basic approaches %o



maximise sugar production per ha. per annum are either
through increasing the cane yield or through increasing
the sucrose content of the cane. The Hawailan approach
is to maximise cane yield and the Australian approach
is to maximise sucrose content of cane. In India the
Hawaiian approach has been accepted for ¢ane breeding

and selection.

The eytological complexities of the crop like
high polyploidy, heterozygosity, sterility, epistasis
etc, render the assumption that the estimation of
genetic parameters are not strictly applicable to this
crop (Mangelsdorf 1956; Raghavan and Govindaswamy, 1956).
However, genetical studies by Skinner (1956) and Fanje
and Ethirajan {1960) support the view that the crop is
amenable to genetic experiments. Rao (1968) emphasized
that recent developments in biometrical genetics offex
scope for applying suitable procedures to the sugarcane
crop inspite of its polyploid, heterszygous condition
and this approach can be applied at all levels viz.
choice of parents, cholce of crosses and handling of
early seedling and clonal generations. The choice of
the parents can be rationalised by considering the

genatic diversity, the discriminant function for plant



selection based on genotypic net work of economic
cnaracters and phenotypic stability of varieties

aver a number of seasons and locations in the expression
of economic characters, The rationalisation of selecw
tion procedures based on biomelric parameters may
ensure betier and quickes seloction of suitable

varxeties.

2,1 Genetic variability, hexitability and genetic

advance

The cholce of the most sultable breeding method
for the rational improvement of yield and its com-
ponents in any c¢rop lergely deponds on the genetic
variability, association between characters, herita=
bility and genetic advance under selection. In the
case of guantitalively inherited characlers which are
controlled by a large number of minor genes with cumulae
tive but small individual effects, the effect of an
individual gene is so small when compared to the
environmental fluctuations in that character, that
it becomes impossible to assess the contribution of
each and every gene <te the botal variance. Genetic
variation so essential for exploitation by selection,

is however, not directly accessible for measurement.
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Only the external expression of genetic values as
modified by the environment is measurable as pheno~
typic value. The variability available in a population
could be partitioned into heritable and non-heritable
components wlth the aid of genetic parameters such as
genotypic cosfficient of variation (G.C.V), phenotypic
coefficient of variation (P.C.V), heritability (H°)
and genetic advance (G,A) which serves as a basis for

salectlions

Selection acts on genetic differences and the
gains from selection for a specific character depend
largely on the heritability of the character(Allard,
1960). The degree to which the variability for a
quantitative c¢haracter is transmitted to the progeny
is called * heritability!. Heritability can be defined
ag that proportion of total variation in a progeny
which 1s the result of genetic factors and may be
transmitted.

Hanson et al (1956) preposed the mathematical
ralationship of vazrious estimates on computation of
hexitability which is usually expressed as a percentage.
In the'broad sense! it refors to the relative proportion

of genotypic variance to phenotypic variance. In the
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fnarrvow sense? it is the proportion of additive

genetlc variance to phenotypic variance.

Coefficient of variation is used to compare the
relative variables, when different metric traits are
measured in different units. Dividing the standard
deviation of the trait by mean, renders the coeffie
cient of variation independent of the unit of measurc-

ment.

Lush (1937) and Johnson et al (19955 a) developed
accurate procedures for the calculation of genetic
advance under specified intensities of selection,
which in metric traits largely depends on the herita=
bility, phenotypic variability of the trait under
selection and the selectlon differcntial expressed as

phenotypic standard deviation.

The present sugarcane clones in commercial
cultivation are complex polyploids, The heterozygous
and polyploid nature of this crop results in the genera=
tion of vasit genetic variability. Craig (1944) studied
the refractometer brix and weight per stool in seedling
population and reported greater coefficient of variation

for weight of sitool than that for refractometer brix.
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George (1959) reported moderate heritability
estimate for number of stalks and high heritability
estimates for stalk thickness and brix. Cane thickness,
length, number of canes, brix etc., were studied in
sugarcane crosses at four locations by George(1962).

He observed that heritability values in the broad

sense ranged from 6 to 82 per gent. Yang and Chu(1962)
while studying the combining ability in sugarcane

hybrids repoxied that heritability fer cane yield,

stalk length, and tiller number were 35,45 and 47 per cent
respoectively. Brown (196%) noticed hexitability estimates
of D0 per cent and 70 per cent for brix and fibre

respectively in commercial bybrid sugarcane populations.

The performance of the progenies of four intere
varietal orosses at seedling and settling stages were
studied by Ethirajan (1965). He computed the broad sense
heritability and genetic advance for seven characters
viz. stalk population, stalk height, weight, girth,
stalk specific gravity, yleld and brix and reported
heritabillty of 69.9% for cane yield and 91.4% for
refractometer brix., The genetic advance as percentage
of mean was high for stalk population followed by stalk
height and yleld. Brix recorded low genetic advance and
high heritabillty.
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Rao et al (1966) studied 16 hybrid clones at
one location (Coimbatore) and indicated the highly
heritable nature of certain characters like stalk
weignt and number of millable canes. Rao et al (1967)
conducted four different experiments with 10 common
genotypes in varying soil heterogenous conditions,
different years, different seasons of planting and
different agre climatic conditions. Under different
s0il heterogenity condiiions maximum hericability
was noticed for weight of stalk (83.8%) followed by
germination percentage (76.5) and the lowest heritae
bility of 55.4% for height of the stalk, In the 2nd
experiment over two successive years accounting for
climatic variation, the number of millable canes had
the highest variation followed by ¢ane weight and
girth, The heritabllity percentage was manimum for
number of millable tones (81.2) followed by cane
weight {(78.7). The expcriments at different seasons
of planting revealed that the heritability was maximum
for weight of stalk (8%5:) followed by sucrose (83.%5%)
and number of millable canes (77.5%). Height of the
cane had the lowest hexritability (68%). The experiments
at different locations recorded the highest heritabi-
lity of 84% for early tillers followed by sucrose (83%).
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In this case also the height of the cane had the
lowest herdtability of 56 per cent.

Shah ot al (1966) worked out broad sense heritaw
bility estimates and genetic advance for six characters
viz. extent and speed of germination, height, tillezs,
number of gregen leaves and leaf breadth in 24 south
Indian clones and 22 north Indian clones. Herltaw
bility percentages ranged from 59.5 {Mean tillers per
plont at &0 days) to 92,6 {Mean leaf breadth at 120 days)
in north Indian group and from 84,8 (Mean number of
tillers per plant at 60 days) to 92.5 (Mean lesf
breadth at 120 days) in south Indian group. The mean
tillers per plant at 60 days recorded the highest
genetic advance of 64.1% and 1745 in south Indian group

and north Indian group respectively.

Bhide (1969) estimated broad sense heritability
for 12 components of yield and quality in 40 clones of
Sace¢harum officinarum and reported that heritability

was maximum {91.7%) for €.C.5, % and minimum for sugar
yield per acre (63.8%). The range of genetic advance

was from 1.03 (brix) %o 4.54 {purity). The heritability



for quantitative characters ranged from 5.2% (girth)
to 53.7% (cane yield} and the genetic advance ranged
from 0.11 (cane weight) to 7.60 (cane yleld).

Mariotti (1973a) observed the highest heritae
bility for stalk diameter (63%) followed by stalk
weight (534). He has also noticed high variability
for cane yleld, number of stalks and stalk weight and
low variability for qualivy components, Allam et al
{1974) studied plant, first ratoon and second ratoon
crops of over 100 experimental clones and reported
high broad sense heritability estimates for tons of
cane per hectare, kg. sugar per ton of cane and kg.
sugar per hectare in plant crop. They have noticed that
heritabillty estimates Increased from plant crop to
second ratoon crop and concluded that wide range of
variability with high heritability offer scope for
considerable improvement of the traits by selection.
Cesnilk and Vencovsky (1974) studied open pollinated
seedlings of five crosses and reported thaot heritabie
1ity was generally high for most of the traits., Batcha
{1975) estimated broad sense herltabilities of 89.6%
for cane yield, 84,2% for sugar yicld and 34.6% for
sucrose percentage. The highest heritability (97.5%)



was noticed for single cane weight. The genetic
advance as percentage of mean was lowest for stalk

thickness (5%) and highest for cane yield (30%).

Mariotti (1975) studied eleven characters in
five hybrid populations of sugarcane in clonal plots
for the estimation of heritability and noticed that
heritability was higher for yield components than for
e-ectness and sugar quality. The low coefficient of
genetlc variation for pol and juice purity appear to
explain the very low response to selection for these

characters, which showed moderate heritability.

Khairwal and Babu (1976) estimated broad sense
heritability in 30 clones ( released and unreleased)
and reported that heritability was highest for leaf
width (86.96%) followed by leaf length (82.83%), cane
thickness (79.20%) and number of millable canes (72.54%).
They have also reported moderate heritability percentages
of 68.23 for height of cane and 65.26 for weight. The
lowest heritability was recorded by sucrose (50%).

Lyrene (1977) recorded the percentage of stools
that flowered in ten commercial clones, 25 Fy popula=

tions and in S1 population from five male parents.
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The heritability estimates obtained by regressing Fj

population mean on mid parental values were 54 to 60%,

sahi et 2l.(1977) while studying 20 early maturing
sugarcane varieties at two locations, estimated heritaw-
bility for H.R.brix at 8th month, hydrometer brix at 9th
month, sucrese, purity, yileld, C.C.S per plot, millable
canes, weidght of cane ete. in plant and first ratoon
crops. They have reported highest heritability for yield
(96.24% in plant crop and 91.44% in ratoon crop) followed
by C.C.$ per plot (94,19% plant crop and 91,33% ratoon
crop). Genetic advance was maximum for C.C.S per plot
(52,724 for plant crop and 86.31% for ratoon crop). They
observed that heritability for sucrese, purity, number
of millable canes and welight of cane were 10 to 14%
lower in ratoon crop and smphasised the importance of
the consideration of the ratoon crop data also in

selection programmes.

Galvez ond Amador(1978) have grown 22 varieties
over three crops and observed that heritability was
much greater for brix and stalk diameter than for height
and pol percent. They have also reported the high phenc~
typic variability for yield and majority of its components
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and emphasised the importance and reliability of brix

in selection programmes.

Balasundaram and Bhagyalakshmi {1978a) studied
the extent of variability and heritability in a group
of 58 varieties of sugarcane representing Indian and
exotic germplasm. They have xeported that stalk yield
and ils components viz. nunber of millable stalks per
row, single stalk weight and commercilal canesugar per
row had high gensiic variability and heritability in
the broad sense and uwers highly amenable to selection
2§ indicated by genetic advance. The stalk thickness
and the qualily atiributes viz. sucrose 3% and C.C.8 %
had low variability and high heritabillity and had
lower levels of genetic advance, Stalk thickness,
number of millable stalks per row and single stalk
welght had broad sense heritablility of 88,56, 88.01
and 85,98 pexrcentages respecilively. Stalk length which
is highly influencsd by the environment had the lowest
heritability of 46,41% and genetic advance of 11.11%.
The number of millable stalks and single stalk weight
showed high levele of genelic advance, ie. 86.45 and
65,634 respectively. Behl et al (1979) estimated
heritability and genetic advance in 21 early maturing
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varieties of 300 days duration and reported that
numbexr of millable canes had high genotypic coefficient
of variability, heritability (47%) and genetic advance
{30,97%) under selection. Cane yield, which had recorded
the heritability of 33.3% had a low genetic advance of
3,025,

Nair et al (1979) evaluated 126 genotypes of
Saccharue officinarum for eight quantitative characters

viz, nuaber ol millable canes per row, thickness of cane,
singlc cane welight, number of interncdes, length of cane,
sucrose ¥ in Juice, yvield ¢f cang per row and C.C.S. per
row <nd reperiad hiogh levels of wvariability for vield

and its assoclsted charasctors and low level of variability

for sucrose % in juice.

Singh and Sangwan (1980) reperted significant
variability for stalk characters in 50 genotypes. Among
the yield and its components studled, stalk yield per row,
millable stalks per row and stalk weighl recorded high
genotypic and phenotypic coefficients of variation,
herizawality and genetic advance. All the other components
viz, stalk uiameter, stalk length, internodes per stalk
and length oi internode recosded comparatively lower
values for genotypic and phenotypic coefiicients of

variation, nerizabllity and genevic advange. The
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highest heritability (93%) was noticed for stalk
weight followed by stalk yield per row (90,3%%) and
millable stalks per Tow (88.754%). The lowest herita~
bility (68.72%) was noticed for stalk diameter, The
genetic advance was highest for stalk yield per row
(58,34%) followed by stalk weight {46.9%) and millable
staiks per row (40,07%). The genetic advaace was lowest
for length of internode {17.55%).

Nair et al (1980) from their studies with 126
genotypes of Sacchérum officinarum reported genetic

variability, heritability and genetic advance for ten
characters. Sugar yileld (C.C.S/plot), Sialk yield and
twe of its amportant components viz, single stalk weight
and number of millable canes per plot recorded high
levels of heritability, genetic advance and genetic
varlability, The stalk diameter, stalk length and
quality attributes possessed moderate heritability, with
low genetic advance and variability. The genotypic
coefiicient of variation ranged from 7,88 (brix) to
37.92 (C.C.S/plot), The horitability percentage ranged
from 65,07 (stalk length) ts 86.94 (number of millable
stalks/plot) znd the genetic advence ranged from 12,82
{brix) to 65.17 (C.C.S/plot). From the results of the
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study tney confirmed the possibilities for improving
sugar yield (C.C.5/plov) and stalk yleld, through
selection by virtue of Llhe high genetlc parameters

assocliated with these characters.

Reddy {1980} estimated hexitability in the
broad sense and genetic advance in respecl of cane
yreld, number of millable canes, slngle cane welight,
length of millanle cane ana Juice gqualiey in ten varieties
av Anakappalle. The number of nillable canes recorded
maximum heritubllity (95.27%) and genotic advance
{52.520) witn moderate (26.42) genotyplc coefficient of
variations, inulcating that this character is less
vulnerable toe environmental influence and could be
relied upon as eng of the important criterion for
selection. Next to number of millable canes, the single
cane weight had high heritability (93.15%) and genetic
advance (18.25v). With reyard to the quality characters,
brix recorded the lowest coefficient of variation and
genetlic advance during January. The magnitude of heritaw
bility for brix was maximum during February (78.99%),
followed by pol (79.17), indicating that the potentiaw
lity of the varieties can be best assessed in February

when they attain pesk sucrose percentage in the juice,
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Hogerth et al (1981) obsoexved progenies
from 50 parental clones fox sugar content, sbalk number,
stalk length and sualk diameber and reporied that sugar
content showed little variability when compared with
the variability for cane yield. Estimated herilability
values by parent progeny analysis were low for all the

characters,

Lyrene (1981) caloulated the heritabilliy for
lodging in 40 varietics comprising of ten commercial
varieties, 2% Fq‘s and 5 51 populations and reported
that ihe extent of lodging had high hesivability. He
has regoxrizd moderate hovivabilibty for brix and iow
heritabllity for stalk length. Singh et al (1981a) noticed
wide range of phenotypic variability for six out of
the eight characiery studied. The heritability was higher
for number of inlernodes per slalk, stalk weight,
number of green leaves per sialk and brix. The genetic
advance was moderate for stalk height, stalk givcth,

number of inlternodes per stalk and brix.

Sapkaranarayanan and Shanmugha sundaram (1981)
estimated narrow sense heratability in 370 progenies
from 23 crosses involving 19 parents by psrent progeny

regression ana intra-class variations and reported that
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heritability values were generally low for brix. The
heritability value indicated that the maternal contri-
bution for brix was more (0.287) than the paternal
contribution (0.032). Heritability of the same order
was obtained for leaf width in progenies with either of
the parents viz. maternal (0.552), paternal {0.548)

and mid parental {0.628).

Singh et al.(1981b) detormined genetic variaw-
bility for cane height, girth, number of internodes,
internode length, cane weight and sugar content. Highest
genotypic coefficient of variation and genetic advance
were observed in cane height, followed by cane weight.
Hlghest heritability was noticed for sugar content
followed by internode length. In general, heritability

values were moderagte for the other characters.

Sangwan (1981) studied eight selections from
four crosses for seven sStem characters and reported that
heritability estimates were high for number of millable
canes por row and cane yield per row and the expected
geneti¢ advance was high for cane length and cane yield.
Cuenya et al. (1983) while studying the effectiveness of

selection for increased brix values in 20 families each
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of 30 distinctly different genotypes reported that
heritability ranged beitween zero and 0.852 indicating
the unreliability of selection based on the presumption
that brix value displays high heritsbility. Rac et al.
(1983) studied 190 progenies of 19 c¢rosses along wlth
four standards and reported that F.C.V. and G.C.V.

were maximum for clump weight followed by mlillable
stalks per clump and brix, The broad sense heritability
estimates were high for brix (74.7) followed by stalk
diameter (64.4) and stalk length (57.2). The genetic
advance was reported to be high only for stalk length
(26.28) and low for brix (3.38) and stalk diameter {0,47).
Singh et al, (1983) reporied high heritability estimates
for number of millable canes (83,97) followed by sucrose
percentage (78.57) and number of tillers (66.93) based
on the evaluation of 126 genoiypes selected from 15
crosses., The genetic advance was found to be high for
number of millable canes (11.54) followed by number of
tillers (9.92) but low for sucrose percentage in juice
(5.46) and cane yield (7.17).



Variability, broad sense heritability and
genetic advance were estimated in a mutagen induced
variable population by Khairwal et al. (1969) and
reported thalt genotypic coefficient of variation
was high for yield of cane per clone (39.27)
followed by tillers per clone (17.17) and millable
canes per clone (16.28). Heritability estimates
were reported to be moderateto high for all the
characters except number of internodes (23.45).
The highest heritability was recorded for cane
thickness (89.74) followed by cane length (87.78),
cane yield (83,16) and tillers per clump (79.10).
The genetic advance was also found to be high for
cane yvield per clone (95.16), tillers per clone
(40.64), millable canes psr clone (34,64) and cane
height (30.29). The characters such as number of
internodes (4.99), internode length (12.12) and
cane thickness (20.60) had comparatively lower

values of genetic advance,



2.2 Correslation

Correlation 1s a measure of tne extent of relatione
ship between any two variables. Genotypic correlation is
a measure of the interdependence of biolegical characters
at the genotypic level, while phenotypic¢ correlation is
a measure of the interdependence at the phenotypic level.
Fisher (1918) developed a method of application of the
theory of correlation of variables in understanding their
influence in biological system. Suitable procedures for
the computation of genotyplc and phenotypic correlation
coefficients were introduced by Burton (1952),

In sugarcane, cane yield and sugar yield are complex
characters having many componegnts, the multiplicative
interaction of which result in the final artifact of yield.
An understanding of the interse assoclation among the

above components is essential for breeding elite varieties.

Barber (1916) extensively studied the association
between morphological characters and juice quality in
North Indian canes and reported a low put positive
association between cane length and sucrose, a low
negative association between lcaf length, leaf-width and
sucrose. However, he could not find any association

between stalk thickness and sucrose conzent,



21

Stokes (1934} from biometric studics in Saccharum

officinarum ohserved a low positive correlation between
sucrose with €ibre and stalk height. Low positive assow
ciations were also noticed between fibre with diamcter,
stalk weight and length of internode. ile has also
reported significant positive correlation between stalk
thickness and stalk height. Mangelsdorf (1935) reported
significant positive association of brix percentage with
sucrose percentage and purity coefficlent. MeIntosh (1235)
noticed positive corrclations boiween carly vigour and
cane yield in cane varieties of Barbados. Highly signie
ficant positive correlaclon of yield with length and
number of canes pox unit srea was reported by Gill (1949).
Dillewijn (1950) zeported linecar relationship between

cane length and stalk weight and numbor of cancs and
yield. Signlificant positive association of number of
millable canes and cane length with cane vield has been
reported by Rattan (1951), Stevenson {1954} studied the
relationship between yield components and quality
components and reported a low positive association between

cane weighl and brix in juilce.

singh and Singh (1954) reported significant

positive correlaiion of cane yield with cane length,
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thickness of cane and single cane weight. They have also
noticed non-significant positive association between number
of canes per plot and internode number. Significant
negative association of number of canes with stalk thickness
and single cane weight were also reported by them. Correla-
tion between julce weighi and leaf characters were studied
by Rao and Negi {1956). They reported significant negative
correlation of juice weight per stalk with number of green
leaves, total green leaf area and dry weight of grecn
leaves. Hebert and Henderson (1959) studied eleven
characters among progenies of seven orosses and found
negative association of number of canes with stalk thickness,
brix and sucrose. Bhat et al {1960} reported none
significant correlation for canes per clump and brix

between ten months old scedlings and settlings. High

yield and high sugar were found to be negatively corxrrelated
{Rao and Narasimhan, 1963). Whilc summarising the results
obtained from thres szperate experiments, Varma (1963)
observed that yielu has consistent, positive and significant
correlation with number of nillable canes and cane height,
He has also notlced that undezr certain treatments and

in certain yesrs, yield was iniluenced by germination

percentage and number of cillexs per plant. Brown {1965)
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obsorved a non-significant genotypic correlation and

a swell positive phenotypic correlation between brix
in juice and fibre. Ethirajan (1965) studied the
association among progenies of fousr intervarietal
crosses In seedling and clenal gencrations and reported
highly significant positive correlation between_cane
vield and its components viz. number of canes, helight,
stelk tnicknoss, single cane weight and stalk specific
gravity. He has also noticed significani negative

correlation beiween cane yield and brix,

Hebert {1965}, studied 90 varieties in replicated
field trials at six locations over 13 years and reporied
highly significant posilive correlations of stolk weight
with silalk diameber, yield of canc por asre and milling
quality. From the low degree of association noticed
between yield ¢f cane per acre and yield of sugar per ton
of cane, he has suyggested the possibilities of selsctling
varieties with high yield of canc per acre and high yield
of sugar per wom of cane., ~Plositive correlations of weight
of millable cane with cane number, cane diamever and cane

length were also reported (Anon,, 1965).

Negative correlation between brix and stalk diameter

in hybrid progenies were recorded by Luna {1968). Khapaga



et 31.(1966) studied the stalk weight, length, diameter,
internode number and degree of brix in three varleties
and reported that all characters oxcept degree brix was
correlated with stalk weight. Ekambaram{1967) studied
200 selections from six crosses for yield attributes viz.
the length and thickness of cane, number of internodes,
individual weight of cane, tillering and juice quality.
He repoxrted highly significant positive correlation
betwoen cane length apd internode length. He has also
reported non=signifilcant negalive correlation between
number of canes and thickness of cane. Non-significant
negative Correlation between weight of cane and C.C.5
per cent was alsc observed. He concluded that thick long
interncdes and good tillering has got potentialities for
high yield.

Jagathesan gt al,{1967) studied 5é clones of aix
spaecies of Saccharum and reporied significant positive
coxrelation of brix with stalk girth and leaf width.

Sinch and Jain (1968) randomly selected twenty planis

of C0.319 and estimated correlation for six characters
and xeported an inverse assoclation of number of canes

per clump with thickness of cane, number of internodes

30



31

per clump, yield of cane per clump and juice percentage
per clump. Slgniflcant positive correlation between
height of the main shoot and thickness of tane, number of
internodes per clump, yield of cane per clump and juice
percentage per clump were also reported. The positive
agsociation of thickness of cane with number of inter=
nodes per clump, yield of cane per clump and juice
percentage were also confirmed ln their studies, Juice
percentage per clump was partially correlated with numbex
of internodes per clump. Brown et al.(1969) reported
high positive genotypic correlationsbetween cane yield
and sucrose per plot, number of stalks per plot, and
stalk length, The association between number of canes
per plet and sutrose content was found to be negative
both at the genotypic and phenotypic levels. James and
Falgout(1969) studied the association of five characters
in the progenies of four sugarcane crosses and observed
high positive correlation between brix and fibre

pexrcentage,

Smith and James(1969) estimated phenotypic
correlations among number of stalks, diameter of stalk
and brix value within and between plant and first ratoon

crops of progenies of four sugarcane crosses. They have
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reported that selectlon of seedlings in plant crop

with ten or more stalks, stalk diameter greater than

27 mm and brix value greater than 1109 of the mean will
onhance the frequency of secdlings with those characters
in the first ratoon crop by 35, 25 and 20% respectively.
Singh and Sangha {1970) calculated partial and multiple
correlations in 20 plants of Go0.312 and reported that
the minimum contribution towards cane yield was provided
by juice percentage followed by girth, number of inter~
nodes and number of canes per clump in decreasing order,
Singh et al (1970) confirmed from their studies with nine
varicties that leaf Nitrogon content was positively
correlated with stem weight and negatively with sucrose
percontage and juice quality. They have suggested that
leaf Nitrogen content can be used as an indicator of

stem and sugar yields.

Selection responses and genotypic and phenotypic
correlations were estimated for seven quantitative
characters in seedling population by Hogarth (1971). He
has reported that many genotyplc correlations between
important characters were positive and high, with notable

exception of that between stalk number per sitool and
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weight of stalk, which was high and negative, From
covariance analysis of cane characteristies, Juang (1971)
confirmed that number of millable canes and stalk thicke
ness were positively correlated with yield. Phenotypic
and genotypic correlations between cane yield and quality
components calculated from one hundred clones by Mariotti
(1971 &} revealed an average genotypic correlation of
0.814 betwoon number of stalks per plot and cane yield
and 0.457 between weight per stalk and cane yield., lle
has also zeoported nonesignificant positive genotypic

and phenobypic correlations of stalk length with stalk
diameter and pol percentage and significant positive
correlations with stalk welght. The genobypic and pheno-
typic correlation cocfficients betwsen stalk diameter

and stalk weight were also reported to be highly signie
ficant and positive. In another study of eleven characters
in nine crosses, Mariotti {1971 B) reported that stool
weight is closely associated with the number of stalks
per stool, weight per stalk and height. He has noticed
that juice quality was not strongly associated with fibre
content or yield.

Hagatomi and Kodama (1971} reported that yield

of cane was more strongly and positively correlated with
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number of stalks than with stalk weight. They have
also noticed that in higher latitudes, plants have
higher brix, sucrose and availlable sugar percentage,
High eorrelations of stslk number, stalk diameter and
length and low correlations of stalk density with cane
yield were observed by James(1974). Batch and Sahi
(1972} evaluated the periormance of eleven Indlan and
ioreign varieties for five consecutlive years and
veporled a low negative correlation between cane yield
<end sucrose percentage. Among the yield atiributes,
the number of canes per row and height of millable
canes showed highly signlficant positive correlation
with yield. Girth of cane showed am interesting assoclae
tion with yield. The correlation was positive and

low when the crop was raised undsr favourable lrrigated
conditions, but negative and low when the crop was

raised under unfavourable conditions.

Mariotti{1972) reported positive correlation of
yield with all its components, the most important ene
being number of stalks followed by average stalk weight.
Height was positively correlated with yield, while
stalk diameter was negatively caorrelated with number of

stalks. le could not find any negative association



between yleld and quality components. Iositive corre-
lations between pol %, purity % and fibre content were
also confirmed in his studies, The analysis of data
from 17 biparental and five polycross sugarcane populas
tions indicatea that stalk number and stalk length

are more strongly assocliated with yield, while the
stallk diameter had a low correlation with yleld

Aneovi,, 1974), Batcha (1975) from a study of the
pexformance of eleven sugarcane varieties in Horth
Bihar reported that numbor of millable canes, single
cane welght anu stalk thickness had haghly significant
positive correlation witn cane yleld and sugar yield.

A strong negative correlation between stalk thickness
and number of millable canes and a non~sionificant
negative asscciation between sucrose and all the compow
nenis of cane and sugar yicld were also reported in

his studies. Cane yield was positively cocrelated with
numcer of millavle canes in early varieties and with

cane height in late varieties {(Anon., 1973).

Hunsigi and Srivasvava {1975) in their studies
with 24 cultivars noticed that vield of cane was
poslitively associated with scalk length, weight of cane

and stalk population. Lapasira et al (1975) concluded



{rom their studies with 226 clones that tonnage components
(Primary tillers, secondary tillers and stalk weight) had
non=~-signiiicant negative correlation with sucrose. Richard
{1972) observed eight characters associated with yield in
the progeny of eight crosses involving parents differing
in sucrose content and reported that significant positive
correlation exisls between refractometor brix and sucrose

content and also between sucrose content and purity.

Sahi and Patvel (1973) while studying 40 early
maturing sugurcane cultivars at two locations, viz,
subtropical north zone and tropical south zonec, noticed
that in subtropical varieties, significant carrelations
existed between height and weight of cane, yield and
height, yield and weight of stalk, C.C.5 per plot and
yield and C.C.% % and sucrose X, Cventhough the same
trena holds good in suneiropical group also, the intensity
of association was found to be low and significant.

They have concluded from thelr studies that height and
weight of cane could be weliable selection indices for
nigh yield in early maturing varlioties, Khairwal and
Babu (1975) reported negative correlation of cane yield
with sucrose content and szgnificant positive correlation

of cane yiela with nunber of millable canes, cane height



37

and cane weight, The number of millable canes is
reported to have significant pesitive genotypic correla-
tions with cane height and cane thickness and none

significant positive correlation with brix.

Dosado et al., (1976)studied the characters
afifecting sugar content and cane yiecld per hectare in
eleven varieties and suggested that canes with long
stalks and leaves had significantly lower sugar content,
while the freely flowering varieties had higher sugax
content at harvest. They have algo reporied that varie~
ties with longer stalks,more millable stalks per stool
and dark green leaves produced more cane yield per
hectare and vhose with greater stalk diameter and
wider leaves gave signifiecantly higher sugar yisld.
Lyrene (1977) studied 20 vacieties and reported %that
yield was significantly and positively correlated with
stalk diameter, stalk number and stalk length.

Tai et al.{1978) studied eight characters
in 93 clones in plant crop at stage 11 at one site and
in plant crop and first ratoon crop of stage III at
four sites and observed significant positive correlation

coefficients of brix with sucrose and sugar per ton of
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cane {C.C.S5 percentage) and sucrose with sugar per
ton of cane (C.C.S percentage) and tons of sugar

per hectare (sugsr yield per ha). Stalk number was
negatively correlated with stalk weight but both
characters wers positively correlated with tons of
cane per hectare and tons of sugar per hectars.

They have suggested that selection for both characters
viz. tons of cane per ha. and tons of sugar per ha.

could be performed simulianeously.

Correlation studies by Bathila(1978) revealed
that cane length, thickness and number of internodas
had high positive correlation with cane weight. He has
also reported high positive correlastion between cane
length and number of internodes and negative correlation
between cane thickness and leaf length. Yadav and
Sharma(1978) observed statistically significant positive
relationship between yleld and number of millable canes,

weight of cane and length of cane.

Balasundaram and Bhagyalakshmi(1978a) detere
mined gorrelation among stalk and sugar yleld and their
components at the phenotypic and genotypic levels in a
group of 58 varietles of sugarcane representing Indian
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and exotic germplasm and reported non-significant

and positive genotypic and phenotypic correlations

of stalk yleld and stalk thickness. They have noticed
that stalk yield and its components were highly correlae
ted with C.C.S. per row. Stalk yield, number of millable
stalks and stalk length were significantly and negae
tively correlated with sucrose % and C.C.S¥%, whereas
stalk thickness and stalk weight, which were highly
correlated %o each other were also associated with
sucrose % and C.C.5 %. The number of millable stalks
per row was repnriea to have highly significant nega=-
tive correlations with stalk thickness and single stalk
weight, sucrose and C.C.S. percentage. Singh et 2l.(1978)
found signiflicant poslitive correlations between C.C.S.
and brix value, sucrose % and purity coefficient among
21 early varieties, Sharma el al. (1979) noticed that
number of canes per c¢lump was negatively correlated with
cane thickness in five biparental crosses. They have
alsoe notlced positive association of belx with gane
length and thackness in thoee crosses and negative

association in two crosses.

Sundargsan et al.(1979) studicd 380 seedlings
derived from elght biparemtal intervarictal crosses with
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a common maternal parent at seedling and settling
stage and observed that correlation between seocdling
and settling values for number of millable canes,

cane yield, cane thickness, brix value and sucrose
content were positive and significant in rost cases,
From their studiss they have concluded that cane
thickness is the most reliable character for selecting
material both at seedling and settling siages.

Dosado et al. {1980) based on the results of ten
experiments over three years reported that stalk weight
and millable stalks per stocl were closely associated
with cane yield. They have concluded tnat number of
millable canes per stool can be relied w.on as a selew

ction criterion for high cane aznd sugac ylelds,

Pires cnd Costa (1900) estimated correlation
setween componcnts of yield, guality and leaf area in
gix variecies grown in Four different regions of Brazil
for three diffecent periods of development viz, initiae.
ticn ¢f plant development, pericd of nlants greater
development and harvest period., They have reported
positive correlation between leaf area in the 3rd period
and yield, vield and stalk length, leaf area Iin the

first and second periods anc stalk diameter. Negative
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correlation of pol % with cane yleld and stalk length

were also noticed.

The multiple correiations and partial regre-
ssion studies by Parashar et al, (1980) revealed that
c¢haracters like stalk height, diameter and number of
internodes had direct bearing on cane yield. They have
also reported significant positive correlation of
T.5.5 %, sucrose % and purity % with C.C.S %¥. Singh et al
(1981a) in a trial with 48 varicties reported that
brix quality had positive phenotypic¢c and genotypic
association with numbezr of millable canes per clump
and number of internodes per stalk, whereas stalk
height and girth had negative association with brix
value. They also noticed positive correlation of sugar
content with height of cane, girth, number of internodes,
length of internode and cane weight, But the correla-
tions were significant only for length of internode
and cane welght at genotypic level. Singh and Sangwan
(1981) studied 50 Co. ganes and reported that only five
attributes viz, tillers per stocl, millable stalks per
plot, stalk weight, stalk dismeter and stalk length
showed high and positive association with stalk yield

both at phenotypic and genotypic levels.
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Bathila (1981) studied the effect of five
different yield attributing characters on cane yield
in four varieties and reposted that partial correlation
coefficient of cane yield with cane thickness and cane
length were significant in all the varieties. He has
alse noticed that multiple ceorrelation ceefficilent
between cane yield on the one hand and ca2ne thickness,
leaf width and canc length on the othexr were significant
in 3ll the varieties. Singh and Sharma (1982) estimated
the genotypic and phenotypic corrclations between yleld
and its componeris in 92 lines and reporied that cane
vield per plot was positively correlated with number of
millable canes per plot z2nd cane length, Cuenya et al,
(1983} assessed the effcctivencss of scleciion for
incressed brix in 20 familles cach with 30 genotypically
distinet plants and observed that covrrelatlion between
cann yield and brix value ranged between 0,54 and-G,53.
But in most familiec correlation values were found to

be not significani.

Kang et al. (1983) reported significant and
positive genoiypic and phenotypic correlations of cane
yield per hectare with plant helght, stalk diameter,

stalk numbexr and stalk weight, whereas the brix, sucrose,
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purity and C.C.S. had significant but negative
correlations, The sugar yield per hectare had
significant, positive genotypie and phenotypic
correlations with all the above yield and quality
components. Gill et al. (1983) analysed the data on
12 traits collected from 28 foreign and itwo Indian
varieties of sugarcane and reported that C.C.S,
percentage had positive corrclations with cane yield,
Jjuloe purity, sucrose percentage and number of millae
ble canes both in the plant and ratoon crops. Sucrose
percentage in juice and julce purity was also posie
tively correlated in plant and ratoon crops. They
have goncluded that for improving sugar yield in the
ratoon crop, number of millable canes and sucrose
pexcentage are the important components to be consie
dered during selection programmes. Evaluation of
fortysix clones by Punia et al. (1983) revealed that
number of tillers per clump, cane thickness and cane
weight were significantly and positively correlatad
with cane yleld per clump both at the genotypic and
phenotypic levels, They have also reported significant
and positive genotypic and phenotypic correlations
between number of tillers per clump with number of

millable canes per clump and cane thickness with cane
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height and cane weight. The genotypic and phenotypic
gorrelations between cane yield and sucrose percentage
was found to be nonmsignificant and positive. The
correlations of canc height and sucrose percentage

was repoxrted to be nonesignificant and negative. The
correlation coefficients of number of millable canes
per clump with cane height, cane weight and sucrose
percentage was repoxted to be negative and non=signims
ficant whlle with cane thickness it was none-significant
and positive.

Singh et al.(1983) studied 126 genotypes and
reported significant and positive genotypic and pheno=
typic coxrrelations for number of tillers with number of
millable canes. Cane yield had significant positive
genotypic and phenotypic correlations with sucrose
percentage in Jjulce and significant positive genotypic
correlations with number of millable canes, Evaluation
of fiftylwe clones by Singh and Sharma (1983) revealed
that cane yield had significant phenotypic association
with miliable stalk and stalk length, They have also
reported significant genotypic association of cane yleld
with stalk diameter. Rao et al.(1983) studied 190



progenies of 19 crosses along with four standards
and reported thst clump weight had significant and
positive gonolypic and phenotypic coxvelations with
stalk length and millable stalks per clump and none
significant but posltive genotypic and phenotypic
correlations with brix. The millaole stalks perx
clump showed signlficant positive genotypic and
phenotyple correlation with stalk length, significant
negative genolypic and phenotyple correlatioms with
stalk diameler and nenwsignificant poasitive correlaw
tions with brixe. The genotypic correlation between
stalk length and stalk diometer was reported to be

non=signif{icant and negative.

Reddy and Khan{1984) reported that cane yleld
and C.C.8 par plot axc significantly and pesitively
correlated with germination percentage, number of
tillers per plant, number of millable canes per plant
and cane height. Based on the correlation studies of
sugar yleld components in twenty varieties, Lu{1984)
repoxted that both cane yleld per plot and sugar yield
per plot were positlvoly correlated with number of
stalks per plot, single stalk weight and lenglth of cane.



Nair and Somarajan (1984} analysed six yleld
components in a hybrid population of 26 clones selegted
for waterlogged conditions and reported that number of
millable stalks alone had significant positive associa.
tion with stalk yield and sucrose percentage. They
have suggested the passibility of simultanecus lmproves
ment for these characters. Singh et al (1983) wreported
that sucrose porcentage was significantly and positively
correlated with plant hoight, number of internodes, brix
and purity coefficlent., They have also noticed significant
positive correlation of cane weight with number of millae
ble canes and julce percentage.

2.3, PRath analysise

The phenotypic association between variables
may be due to the direct influence of one wvariable on
another by correlated common causes or they may be
genetically centrolled or brought about by environmental
influences, Negative environmental correlations usually
counteract or reduce the positive genoltypic correlation
between two variables. The selectlon for a traii in one
direction may cause an undesired diminution of another
trait by direct or indiregt eoffect through a thixd

variable,
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The path coefficient analysis devised by
dright (1921) is an effective means of examining
the direct and indirect relationships, permitiing a
critical examination of the specific factors that
produce a genotypic correlation. This technique was
proved to be very useful in the statistical analysis
of cause and coffeclt in a system of correlated variae
blexs,

Kemplhorne (1957} has given an account of the
path cosfficient methsdology of Wright (1921, 1923,
1634}, Dewey and Lu {(1959) staved that the path coeffie
eient is simply 3 stsndexdised partial regression
coefficient and as such measures the direct influcnce
of one variable upon another and permits the partitionw
ina of the coryrelation cpefficient among cause and

affect into dirett and indirect effects.

If the cause and effect relationship is well
defined, it is possible 1o rspresent the whole system
of variables in the form of a diagram known as pathw
diagram. Path coefficient can be defined as the ratio
of the standard deviation of the effect duc to a glven
cause to the total standard deviation of the effect.
The advantage of the path dlagram is thal a set of
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simulianeous equalions can be written direcily from
the diagram and a solution of these eqguations provides
information on the direct and indirect contribution of

these causal factors lo the effect,

ine application of this method requires a cause
and effect siiuation among the variables and the experie
mentor assigns directlions in the causal system based
upon apriori grounds or experimental evidences. Bhide
(19692) in the biometrical studies of cane yield and
quality components in sugarcane reporied that cane
welght has got maximum positive direct influence on
sugar per acre followed by cane length, stalk thickness
and number of millable canes per plot. He has also
reported the maximum direct effects of sucrose followed

by brix and pucity percentage on the C.C.S.percentage.

James (1971) studied the yield components in
random and selected sugarcane populations and repocted
that number of stalks had maximum contribution towards
cane yield followed by stalk diameter, Mariotti (1973b)
used botn phenotypic and genotypic correlations in
separate analysis to estimate the divect and indirect
effects of different components on cane yield. When

phenotypic correlations were partitioned, the four
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components viz. number of stalks, length, diameter
and density contributed teo yield more or less equally,
with pumber of stalks slightly more important than
the rest., When genotypic corxrsiations asre partitioned
it appears that the number of stalks had maximum direct
contribution to cane yield followsd by diameter. The
components viz. length and density showoed negative
contributions, Mariotti(1973c) studied the influence
of environmment on the relationship between yield and
its components in sugarcansg at three locations and
reported ihat enviromment clearly affected genotypic
correlation amonyg yield composnients and consequently
they also affscted direct and indirect effect of
components on yield.

Miller and Jamos{1974) concluded from path coeffie
cient analysis that when cane yield is the primsry consie
deration, sclection should be based on stalls number, lengih
and diameter. Miller and James(1975) further reported that
during early stages of selettlon, stalk diameter is a
better criterion for yleld forecasting than stalk number,
Batcha(1975) from path analysis of cane yield and sugar
yield among subtropical varisties under mnorth Bihar condie
tions reported the importance of number of millable canes
followed by single cane welght on cane and sugar yields.
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e has also noticed that the dirset effect of stalk

thickness on sugar yield was minimum.

Khairwal and Babu (1975} from path analysis
studies with 30 varieties reported that number of miliz
ble canes had the strongest direct effect on cane yield
followed by cane thickness and cane weight. The direct
efiect of cane height on cane yield was negligible, while
that of sucrose content on cane yield was negative., The
indirect effect of number of millable canes was also
prominent in the path analysis of cane height versus cane
yield. They have added that for sucrose content, cane
weight and thickness required much more emphasis with an
appropriate compensation in the number of millable canes
and cane height. Miller (1977) from path coefficient and
regression analysis of ten crosses showed that stalk
number, diameter and length, brix and density in that
order wece imporiant in determining C.C.S.percentage on

a per plant basis.

Balasundaram and Bhagyalakshmi (1978b} from path
analysis of cane yicld and sugar yield components confirmed
that the number of millable canes has got maximum direct
effect followed by thickness and length of cane, for cane
yield as well as sugar yield. They have observed that stalk

thickness which had a low genotypic correlation with cane



,\ c sty
yield had large direct efiect, wﬂgreas gialk length which
had high correlation with cane yield had only a low dircct
effact. The sucrose % which showed a negative correlation
with sugar yield had a low positive direct effect.

Singh et al.{1978) from path coefficient analysis with 21
early maturing genotypes of sugarcane for four imporiant
quality characters viz, brix %, sucrose %, purity % and
C.C.S % have reported that brix had a greatexr direct
effect on C.C.5 % than sucrose % and purity coefficient.

Path coefficient analysis of 944 clones from four
intervarietal crosses dene by Hooda et al.{1979) revealed
that cane weight was the main component contributing
directly towards yield followed by plant height and brix.
5ahi(1981) analysed the yield contributing factors in the
progenies of eaxly maturing tropical and subtropical cane
varieties and reporied the influence of stalk thickness on
cane weight and the direct effect of cane weight on cane
yield, Singh st 2l1.(1981c) reported from path coefficient
analysis that number of internodes per stalk had high posi-
tive direct effect followed by number of millable canes.
They have observed that number of green leaves which showed
high genotypic and phenotypic correlations exhibited negae
tive direct path towards brix quality. They have suggested
that number of internodes per stalk snd number of millabie

canes should be given due weightage in selection programmes.
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Singh and Sangwan {1981) from path analysis with
50 canc varieties reported that millable stalks per plot
and stalk weight were the two major components which
contributed maximum towards stalk yield. Punia (1981)
conducted path analysis for yleld and quality atiributes
in sugarcane and observed that cane weight and number of
millable canes per clump are the most important components
of cane yield, Brix and purity percentage were the more
important quality atiributes contributing towards C.C.S %.
Singh and Sharma (1982) from path analysis in 52 lines noti=
ced that number of millable canes and cane thickness were
the more lmportant yield components. The path analysis of
cane yield and its attributes done by Punia et al.(1983)
revealed that cane weight had maximum positive direct
effect on cane yield followed by number of milliable canes
per clump and number of tillers per clump. The cane thicke
ness was found to have low direct effect and high positive
indirect efiect on tane yield through cane weight. They
have emphasised the impoxtance of cane weight, number of
millable canes per c¢lump and number of tillers per clump
for the improvement of cane yield per clump. Singh and
Sharma (1983) reporied that the number of millable stalks
and stalk diameter are the more important components of
cane yiecld provided negative assoclation between the two

traits are overcome by simultaneous selection to achieve

oty B R orarary  feameen § TR S S S
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Kang et al.(1983) reported maximum direct effect
of stalk diameter followed by stalk number on cane yield.
They have also reported high positive direct effect of
sucrose and negative direct effect of brix on C.C.S.
percentage. Among the two components of sugar yield, the

‘C.C.5.percentage had high positive direct effect than
cane yleld.

Lu (1984} reported that single stalk weight had
major contribution Lo sialk yield per plot and stalk
yield per plot had maximum contribution for sugar yield
per plot,

ARao and Ethirajan (1984) analysed the brix, sucrose
and six other morphological characters in the seedling
progenlies of six crosses involving high and low sucrose
cultivars and reported that brix at 12th month had a direct
effect on sucrose at 12th month and the sucrose at 12th
month was influenced by the number of millable canes and

cane diameter,

2.4 Genotype x environment interactions

in most crops it is recognized that some varieties
will perform relatively differently from others in a range
of growing conditions or environments. The phenotype oxr
variety as it is sgen reflects the nonegenetic or envirof

mental, as well as genetic influences con its development,
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These environmental and genetic influcnces are not
independeni in their actlon, so that the observed response

to a change in environment is different for most varieties.

Genotype % environment interaction 1s one of the
components that regulate the phenotype. A specified
gonotype does not exhibiv the same phenotype under all
environment and different genoiypes respond differently
to a specified environment. In simple words, the genoe
type % environment interaction is the variation that
arise from the lack of correspondence between genetic
and non=genetic factors on the development of an indivie

dual,

lhe study of genotype x environment interaction

in its biometrical aspect is very relevant t¢ production
problems of Agriculture in general and 1o plant breeding
in particular (Sreese, 196%). A knowledge on genotype x
environment interaction and stabillty are cessentlal in
breeding varieties for general adaptation, particularly in
crops grown under diverse agrow-climatic conditions. The
swudy gives an insight into the probabie mochanism by
which a particular plant species combat the fluctuations

of the environment.
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Environment is constituied by physical, chemigal
and biological factors, All biological systems are subjected
to the influence of the environment., Therefore, an under-
standing of the different environments is approprliate in the
study of genelype x environment interaction., Comstock

and Moll {1963) classified the onvironment as follows:

Micro envirenment: This includes variables having
small unrecognized individual effects like physical and
chemical attributes of the seil, climatic variables like
temperature, humidity, incidence of pasts and diseases,
quantity of solar radiation, differences in the application
of fertilizers, irrigation water etc. to which the plants
are aexposad.

Macre enviromment: This includes variables with
large individual effects 1like location, season or years,
dates of planting etc. In sugarcane, the crop iype (plant
crop or ratoon) can also be considered as a macro=

environmental component (Pollock 1978).

Allard and Bradshaw {1964) gave a different classifi=

cation of the environménts.

Predictable environment: This includes permanent
features of the envirenment such as c¢limate, seil type and
day length. The controllable variables like the level of



fertilizer application, sowing dates, sowing density,

the method of harvesting etc. are also included under this,.

Unpredictable environment: This includes weather
fluctuations such as the difference between seasons, the
amount and distribution of rain {fall and the prevailing

temperature,

A high level of genotype x environment interaction
is desirable to have maximum yield in a predictable
environment, whereas for unpredictable environment, a low
level of interaction is desirable, so as to have the
maximun uniformity of pexrformance over a number of locations
or seasons. In order to identify stable genotypes under
such a siwuation, the testing of varieties is spread and
carried out over several locations and years. Stability
of production ls often referred to as buffering and
varieties which perform well and giving high egonomic
returns both in predictable and unpredictable environments
is said to be well buifered,

There are two ways through which varietal stabillty
can be achieved., They ares

i) Individual buffering which is the characteristic of
individual plants.
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i1) The population buffering which is achieved
through a combination of different genotypes
in a variety or a population of varietlies

(Allard and Bradshaw 1964).

In sugarcane, a variety represents a single geno=-
type which is multiplied by vegetative means and grown
to raise a plant crop and 2 to 3 ratoon crops over years.
Therefore, individual buffering is important and sought
for in sugarcagne varieties, Tillering is the most important
factor giving rise to adequate number of millable canes
for a good yleld of cane. So it is logical that achievement
of consistent cane yield (stability) or varietal buffering
essentlally is a function of tillering ability of sugarcane
(Khan, 1981).

Various attempts have been made by different workers
to solve the problem created by genotype x environment
interaction and to pin point genotypes with stability in
productivity. Sprague and Federer (1951), Comstock and
Robinson (1952), Hanson et al. (1956) and Comstock and Moll
(1963) are chiefly responsible for development of analysis
of variance approach to estimate the ¢ x E interactions.
The estimates made by the above workers, eventhough provide

estimates and information on tho magnitude of G % E inter
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aclion, ithey do not provide means of measuring the
response of Jlndividual genotypes with the envirenment or

the measurement of stability of individual genotypes.

A simple measure of phenotypic stability termed
YStability factor® (S.F) was suggosted by Lewis {1954),
According to him

¥ H.E.
S.F =

K LtE'

hera, R is the mean value, H.E. and L.E. are high and

low yielding environments respectively.

Lewis (1954) hus considered only 2 environments for
the measurement of phenotypic stability. He has suggested
that 3 genotype will have maximum phenotypic stability,

when S.F.equals uniiy.

Plaisted and Peterson {1959) attempted to measure
the stabllity of individual genotypes. In this approach a
combined analysis of variance at all environments was
computed for each pair of genotypes and an estimate of
variance due to interaction was obtained for each pair and
each variety. The variety having the smallest mean value
will be most stable. But this technique is very laborious

when the number of varietles to be tested lncreases.
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Wricke {1962) developed another wmethod to ewtimate
'ecologlical valance! or fscovalance', whica is tho contrie
bution ¢f each gemotype to the G x E inberastlon sum of
squares. The variety with leasi ecovalance will be move
stable and vice-~versa., But this technigue has been used

enly tv a very limited exteat.

Recently, the rsgrossion analysis has been very
wirdely used for stability anslysis. The approacn was
originally proposed Ly Yates and Cochran (1938), latexr
modified by Finlay and Wilkinson (1963), Eberhart and
Russell {1966), Perkins and Jinks (1968} and Freeman and
rerkins {1971). Yales and Cochran (1938) stated that ithe
Ydegree of association between varielal differences and
general fertilily can be further investigated by calcula-
1ing the regression of yields of the sepevale varieties
ou itne wedn Yaeld of o) varleties®, This method was largely
ignoced untlil Finlay and wilkinsom (1963) rediscovered the
teihnigque and used 1t bo analyse the adaptation of 277
barley varieties in zeven epvironments, Thay used this
method to describe the general adaptabality of a variety
uslng its llnear regression coelficient. According to them
an "iaeal’ veriety would have a high mean yield and a

ragression cosfiicient of one.
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Eberhart and Russell (1966) also followed the linear
regression approach and proposed an additional parameter
of stabillty viz, deviation from regression., The stability
analysis provide twp parameters - the regression coeffie
cient and deviatlon from regression. According to them an
ideally adaptable variety would be one having high mean,
unit regression coefficient (b = 1.,0) and deviation from
regression as small as possible (i.e. approximating to

Z8Xa).

Perkins and Jinks (1968) proposed another model for
the estimation of phenotypic stabillty. From stability
point of view, the variance due to genotype x environment
interaction being the most important, thoy proposed that a
regression of genotype x environment interaction on environe
mental index should be obtained rather than regression of
mean performance on environmental index as 1s done in the
model of Eberhart and Russell (1966). In this approach also
the same two parameters of stability viz. regression co=
efficient and deviation from regression are used, The
regression coefficient in this model is different from that
of Eberhart and Russell {1966) in the sonse that Perkins
and Jinks (1968) proposed to galculate the regression of
genotype x environment interaction value on environmental

index. The deviation from regression rcemains the same,

Freeman and Perkins (1971) propesed another model for

stability parameter by ralsing the objection that the
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estamates of mean performance of a variety in a given environ-
ment over the environmental index is not independent in the
models of Eberhart and Russell (1966) and rerkins and Jinks
{1968) . They suggested an independent estimaie of the environe

mental index in the following two ways.,

i) By dividing the replication into groups and using one
group for measuring the average performance of varietles in
various environments., The other group is used for estimating the
environmental index by averaging over the varieties.

ii) Using one or more check varieties for assessing the
environmental index. In this model also the parameters of
stability viz. regression coefficient and deviation from regresse
ion are same as in the other two models, Another objection was
about the partitioning of the degress of freedom. Eventhough,
S5, due to environment (linear) of Eberhari and Russell's
model being the same as 5S. due to environment (joint regression)
of Perkins and Jink'*s model, yet the degress of freedom 1s one

in the former and (S=-1) in the latter.

The ranking of genotypes with rospect to their stability

is same in all the three models.

Breese {1969), Paroda and Hays (19741) and Langer et al,
(1979) observed that the linear regression should simply be
considered as a measure of response of a genotype to varying
environments, wherecas deviation around the regression line

is a true measure of production stability. They have also
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pointed out that a genotype with the lowest deviation

may be most stable and viceeversa.

Bains and Gupta (1972) considered that all the
three parameters of stability are equally important in
determining stability. Shukla (1972) considered the
contribution of each genotype to G x E interaction. He
proposed a %Stability variance® (6%) for each genotype
and observed that an approximate F-test was provided by
the ratio of d% to the pooled error mean squares (Gi)
calculated in the usual menner for combined analysis,

The stability variances are tested against pooled errox
and the genotypes which showed significant 'F! values
for stability varianee are rated as unstable. Franci$

and Kannenberg (1978) suggested genotype grouping
technique, which has been often used to describe a gence
type that has constant performance over environments. A
variety that respond to inecreasing fertility level will
have greater yield variance across these levels than one
that does not. The responsive cne is stable and is usually
more desirable, Therefore, a responsive variety will have
larger variance., A measurs of consistency can be obtained
from coefficient of variastion, The mean yield is plotted

against ¢.v. and the genotypes are divided into four groups.
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They have suggested that this simple descriptive mcthod

is very useful in plant breeding for grouping a large
number of genotypes from yield data collected over several
environments and it is more practical to characterise

genotypes on a group bagis rather than individually,

Ekosugyiatro et al. (1986) conducted yleld stability
analysis using the data collected from 27 sites in Jawa
by adopting the methods of Finlay and Wilkinson (1963)
and Eberhart and Russell (1966) znd reported that the

model of Eberhart and Russell (1966) was more precise.

Among the different models used for the estimation
of stability paramcters the model proposed by Eberhart
and Hussell (1966} is relatively simple, effective and the
most widely adopted model,

2,5 gtability in sugarcane

A problem facing plant breeders is that of parti-
tioning the genotypic variation from the phenotypic varia-
tion and of detecting and defining the G x E interaction
by adopting any one of the several methods. In a vegetative!
propagated ¢rop like sugarcane, the problem becomes one of
partitioning the phenotypic variation into genotypic and

environmental components. Within any group of genotypes,
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the genoiypic variance is fixed buit must be soparated
from the environmental and genotype x environment variae

nces to allow effective selection (Kennody,1978).

Bhide(1969) conducted adaptation and stability
analysis in different groups of sugarcane grown at three
locations viz. Coimbatore, Palghat and Cannanore based on
regression values and varietal mean over all environments
as suggesced by Finlay and Wllkinson(1963). He has reported
that groups Fiji and Mauritius have got average stability,
while all other groups showed above average stability,
Hawall group showed poor performance at all the three
environments, Fiji, India, New Guinea and New Caladonia
form an intermediate group having average performance and
akove average stabilily at all the environments. Palghat
had a better performing environment followsd by Cannanore
according to the low sive mean score recorded for all
groups, Loecation x group intevaction was significant for
praductive chaxacters, whereas the same was non-significant
for quallly cheraciors, suggesting that varieties bshaved

more or less similarly at all the three environments.

Axcenzaux and Hebert{1943) observed cultivar x
atation, cultivar x year and cultivar x station x year
interactlion to be statistically sionificant, but they
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were small when compared to the varietal variance.
Pollock (1975) analysed 27 trials over a four year
period consisting of 13 plant crops, 11 first ratoons
and three second ratoons, The harvest data from three
standard varieties viz, Pinder, Q.82, and Q.90 were
subjected to standard regression analysis of variance
to investigate the relative stability, The varieties,
Pinder and Q.82 deviated more about their regrossion
lines than doss Q.90 and hence considered to bz less
stable across environments. He has concluded from the
trials that clone selection against avevage of several

standard cultivars was better than against a single one.

Mariotti et al,(1976a) conducted regression
analysis of the data from 15 years of trials with 28
cultivars in the INTA zegional agricultural experimental
station, Femailla, The three genotypes which were
includaed in all the trlals analysed were used to measure

the guality of the environment in terms of cane yield in

ttons per hectare® and probable sugsr yield psr ton of
canc. Results indicated that the response of the genotypes
to the environment and the age of the crop (1=4 years)

have an important effect, Stability of performance of

different genotypes was moderate and highly repeatable



in difforent ycars. They have also noticed that a
positive correlation exists betwean yield and stability,

Mariottl et al.{1976b) assessed the reactions of
100 genotypes from hybrid populations te a natural
environment, an envivenment with nitrogen fertilization
and an environment with weed competition. They have
observed that genotypes displaying good phenotype in
poor envivonments were litile affected by environmental
stimuli, suggesting that pooxr environments were more
suitable than controllsed enviremments for the initial
selection of suitable genotypes.

Mariotti(1977) zeviewed sugazrcane clonal selection
experiments for 10 years in Argentina and reported that
environment influences diameter and number of stalks,
between which a nonelinear associdtien exists. Environment
also influences selection of genotypes with specific
adaptability.

Rusthel(1977) %tested three groups of varieties in
Brazil during 1956, 1964 and 1970. Mean varlety yields
were analysed in comparison with mean tost yields at
different loctions under a range of environmental condie
tions. Regression coefficient and yield differential were
plotted in cowordinate axis and he reported that the variety
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(B 45=3 had a constant stability (homcostasis) at all
environments with a coefficient of regression a little
above unity. le suggested that the plant breeder has

the choice of either selecting genotypes of resiricted
adaptability for defined ecological conditions or searchw
ing for genotypes with wider adaptabilily capable of
sustaining a production inspite of wide variations in
environment. He also stated that it would be ideal to
select varieties which have good performance under all

conditions,

Kennedy(1978) conducted analysis of variance of
data on sugarcane variety trials from Barbados and
Jamaica and estimated components of variance in order to
quantify the genotype x environment lInteraction., Analysis
of 16 sets of trials from Barbados and eight from Jamaica
showed that G % E effects were small in both countries.
It was suggested on the basis of these analysis that
variety trials tould use resources more efficiently by
growing them at fewer sites, since the absence of site x
variety interaction makss each site egqually effective for
identifying the besi genotype.

Tripathi et al.{1978) studied nine Indian and
five exotic sugarcane varieties using four years data for
phenotypic stability., The partitlioning of the genotype x
environment interaction indicated that the major portion

\
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of the interaction was accounted for by the linear
component, Among the cane yield and sugar yield
components, the number of millable canes and stalk
height recorded highly significant variety x environ
ment {linear) interaction, while girth of cane, yield
and sucrose % did not show any significant interaction.
Out of the 14 varieties, Co.1148 recorded high yield
as well as average stability and it was followed by
C0.995 and Go.1007, Varieties Be37472, CP.44/401 and
GC0.997 had high sucrose % in julce, moderate yield and
above average stability for yield, sucrose content and
nupher of millable canes, Among yleld contributing
characters, stabllity of millable canes and stalk height
appeared to be more important than that of stalk girth
under subtropical conditions of India,

Bond (1979) examined the stability of standazd
cultivars of sugarcane and suggested that 'b* values
were more precisely estimated whon several rather than
one standard cultivar was used to measure the cane yield,
Fuchs and Ponce (1979) studied 16 clones grown at 11 sites
in Cuba and stability of yield over sites (G x E inter-
action) were compavred by two methods. They suggested that
the ecovalance method of Wricke (1962) was preferable to
conventional regression analysis, when the number of

clones was small,
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Epinosa and Calvez(1980) studied the interaction
of the genotypos with planting dates aond haxrvest cycles.
They have studied fourteen cultivars of sugarcane in two
harvest cycles (12~14 months and 16.17 months) and two
planting dates {Ocwober and June) using experiments with
plant ¢rops and iwo ratoons. The interaciion analysis
snowed that planiing dates x harvest cycles were highly

significant for all the characiers.

Mariotti(1980) from clonal selection experiments
with 80 genotypes selected at random from four progenies
at four environments in Argentina, roporied that certain
environments tend to favour the selection of widely
adaptable types. He has observed that among the four
localities lested, it was possible to select for cane
yield and better gquality at one location viz. Femallla
than at the other thres localiiles. The average performance
of the clonaes could be pradicited fvom this locality.

Soopramanlen and Julien{1980) studied four
sugaccane cultivars planted on four different dates at
three locations and reported that sucrose yield is
affecled by sites as well as planting dates. Warm conditions
favoured dry matter accumulation while cool conditions
favoured sucrose acoumulabion, Galvez (1980} analysed

the data from thres harvesis in eight trials with 20
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varieties at diffcrent sites in Westexn Cuka by three
different metnods viz. regression method, the methced of
ecovalante and cosfficient of determinaiion. Significant
genotype x envivonment interaction foxr yield and brix
value was revealed by each model) and there was good
agreement between the three methods. Interactions between
genotypes and environmental components viz, year, sites,
planting dates and harvest cyclos were all found to be
significant. He has concluded that the linear regression
method of stability estimatinn provides more precise
discrimination than the metheds of otovalance and coeffiw
clent of determination. Galvez(1982) further investigated
six lines at two ¢ites over three years, After 2 6 x 3 x 2
facwoxial snalysis ho hos reported that genctype 2 environe
ment inturactlon was cignificant using the stability
mpdel of hberhart and Russell(1966).

0rliz{1982) mode analysis of variance using 16
varieties during the period from 1973 %o 1977 for cane yleld
per hectare, sugar yield per hettare, pol 9%, brix and
purity employing a 16 x 2 x 3 factorial design and
reported that genotype x environment interaction is a
component of phenotypic variability. It was also observed
by him that the second erder interac¢tion, genotype % cycle x

year was not an essential component in over all variation.
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Tai ot al.(1982) analysed data on seven characters
from 11 varieties grown at six localities for three years
and reported significant variety, variety x locality and
variety x yeoar effects for all characters viz. c¢ane yield,
single stalk weight, per ¢ent sucrose, per cent purity,
per cent C.C.5 and sugar yield. From the stability analysis
of the data using the mode) of Eberhari and Russell (1966)
they have reporiod that for C.C.5 percentage, cana yleld
and sugar yield, none of the varietles had good mean

performance with goond stability.

Sharma and Bharaj{1983) studied the adaptability
for sucrose content, zeducling sugar content and Jjuice
purity on 12 varieties planted in nine onvizonments and
reported that none of the varieties showed general stability
for all the traits. Different varieties snowed stahility
for different compensnts.

Kang and Miller(1984) studied the genotype X environe
ment interaction in eleven cultivars planted at four
locationsand reported that the cultivar x location interw
action was significant both in the plant crop snd the
ratoon crop for brix and sugar yield, wherxeas culiivar x
location lnteraction was significant, only in the raioon

crop, for G.C.5 percentage and cane yield,
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Mariotti (1985) roported that yield stability
is generally associated with compensation mechanism
among yield components and gave the examples af such
components ag stalk number, weight and diameter, It
was also reported that stalk number is the component
which mostly influenced the final yield expression
with regard to the phenotype as well as stability.
Neverihless, strong correlation in phonotypic expression
did not necessarily lead to an agsociated response in
the environment for all characters. This supporis the
view that average phenotypic expression of a character
and its environmental stability are genetically

different factors,

Rao and Rahman (198%) tested seven sugarcanc
clones in three seasons and reported that genotype x
environment interaction was significant for suczose
percentage, millable canes per plot and cane yield per
plot. They have also reported significant genotyps x
environment {lincar) interaction and significant environe
ment (linear) component. The clone €o.6907 was reported
to have high mean cane yield, low 'b' values and none
signiflcant Sg values indicating its adaptability and

better performance in poor environments. The phenotypic
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gtability analysis for cane yield in 13 varietiles
conducted by Deswal and Sangwan{1985) pevealed that
genotype x environment interaction was highly signie
ficant. Based on the mean yiedd, regression coefficient
and deviatlons from regression, Co.1148 was reported to
be the most desirable varicty., They have alse reported
that the mean squargs due to the genotypes, environe
ments and genolype x environment were highly significant,
indicating diversity amony the gonotypes, onvironments
and the differential response ¢f the genotypes in
different onvironments. The pocled deviations were
also found to be significent. The lower magnitude of

G x E intepraction noticed in thoir studles was attrie
buted to the inclusion of wall established varieties in

the experimant,
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MATERIALS AND METHODS

The studies were conducted at the Sugarcane
Regearch Statlon, Thiruvalla from 1981 to 1983 and also
at the Sugarcane Research Centre, Chittoor and the
llorticultural Research Station, Ambalavayal, during
1982 and 1983,

3.1 vaterials

The biological material used for the study

consisted of 48 clones of sugarcane (Saccharum

officinarum L.) collecied from the germ”plasm maintained
at the Sugarcane Besearch Station, Thiruvalla. Twelve
superioxr clones were selected on the basis of the performae
nce of the plant crop and evaluated alongZwith three
standard varietles in the three different agroclimatic
zones of Kerala, at the Sugarcane Research Station,
Thiruvalla, Sugarcane Research Centre, Chitteoor and

Horticultural Besearch Station, Ambalavaval.

3.2 Methods

3.2.1 Field experimenis
3.2.%1.1 neplicated trial

The 48 clones wore planved in a randomised block
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design with 3 recpllications at the Sugarcane Research
Station, Thiruvalla during January 1981. Each plot
consisted of 3 rows of 3 meters length, spaced 90 cm
apart. In each row, twelve numbers of three budded

sews were planted in furrows under the ridge and furrow
systems Data on the following characters were collected

from the plant crop.

i) Germination count:s The number of sprouts in each
plot on the 45th day.
1i) Shoot count: The number of shoots per plot on the
180th day.
iii) Number of late shoots: The number of late shoots
(Water shootis) per plet at the time of harvest,
iv) Number of millable canes: HNumber of fully mature,
healthy canes per plot at the time of harvest.
v) deight of cane: Mean welght of cane from a sample of
5 canes selected at random from each plot.
vi) Length of cane: Kean length of cane from the random
sample of 5 canes.
vii) Number of lnternodes: Mean number of internodes per

cane f{rom the random samplo of 5 canes.

viii) Length of interncde: iMean length of the middle most

lnternode from the random sample of 5 canes,



ix) Girth of cane: Mean girth of the middlemost inmternode

from the random sample of 5 canes.

X ) Yield of cane: Weight of millable canes per plot and
per hectare at the 12th month, The weight of cane
sample drawn at the 10th month for quality analysis

was also added.

xi) Julciness: Estimated at the 10th and 12th months. A
sample of 2 healthy canes was cut from each plot,
crushed in a power c¢rusher and the juice exiracted.
Juiciness was estimated as the volumec of juice{ml)

obtained from one kilogram of cane.

xii) Brix: One litre of juice was taken and the brix
reading recorded using a standard brix spindle.

Thls was estimated at the 10th and 12th monihs.

xiii) Pol percentage: Estimated by Horne's dry lead method
{Spencer and jeade, 1945).

xiv} Purity percentage: Purity of the juice was expressed as
the percentage of pol tTo Brix at the 10th and 12th
months,

xv) Commercial cane sugar percentage: C.C.S was determined
as per the following formula suggested by Mathur (1978)
at the 10tn and 12th months.

CiCeS =5 = (—6.4 (B-Si:] F



[y

Where

o]
il

Brix

]

Fol wercentage

ey
]

0.73 = Factor relative to fibre percentage of
cane
xvi) VYield of sugar: Sugar yield per hectare was calculated
by multiplying C.C.5 percemtage by cane yield per
hegtare and dividing by 70C.

Sugar yield 3“ C.C.S % % Cane yield por hectare
pet hectare 400

After the harvest of the plant crop, the stubbles
were retained ana the fizst ratoon e¢vop of all ihe 48 clones
was growne. The data in respect of all the 16 characters
were recorded in the first ratoon crov alse by adopting

the same methodology.

The data collected from the plant crop and first
ratoon crop were utilised for the estimation of genetic

variability and path analysis for each crop.

3.2.%.2 Location trials
Fifteen supecior clones (12 selected clones and 3

standard varleties) were planted in a randomised block
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design with two replications at three locations. Eath
plot consisted of & rows of 3 metres length, spaced 90 cm
apart. In each row, twelve numbers of three budded sstts
were planted in furrows. Eight characters including cane
vield, sugar yvield and their principal components were
studied in these trials by adopting the methodology
outlined earlier. The data collected were used for

estimation of stability perameters.

3.2.2 Statistical analysis
3.2.2.1 Analysis of variance and covariance

The extent of phonotypic variation for any character
is the sum of genetic and envirormental effects and shall
be determined by the methods given by Kempthorne {1957) as
followss

V(P) = V(G) + V(E) + 2 Cov (G,E)

Where,
v(2) = Gi(x) ¥ Variance due to phenctype
v(G) = 6?( )= Variance due to genotype
gl

V{E) = 6§(x)= Variance due to environment and

Cov(G,E) = Covariance between genolype and
environment
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If the genotype and envirenment are asscclated at
random, Gov (G, E) is equ.l to Zero, $o that -

V(P) = Vv(G) + V(E), or

GQ(X) Gg(x)

p(x) g

If we have observasions on two charascters x and y
on each indavidual, the extent of covariance between x and y
due to genotype and environment shall be estimated

{Kempthorne 1957).

Thercfore Cov (x,y) = Cov{G (x,y) ) + Cov (E (%,y) )

OF To(x,y) T Fg(x,y) T Telx,y)

where, the phenotypic covariance between X and y

Tp(x,y) 1°

Gg(x,y) is tho covariance between x and y attributabl:
to genotypes and

de(x,y) is the covariance between x and y attributabl:
to environment.

Ii the experiment is designed in a Randomised complet¢

block design with 'v' treatments and Yx? replications, the

62, s O

a(y)* Cerx)? Pe(y)* %p(x,
) and Gé(xgy) are obrained from the analysis of varia=

. 2
estimates of Gﬁ(x)? 6§(Y)’ 6E(X)’

g
g X,y

ncew=covariance {Table 1).

Coefficient of variation 1s a unitless measurement

and is used for comparing the extent of variation between



Table 1. Analysis of variance/covariance

Soure af 1.3 BExpectation 5o Exp?gtation Expectation
ouzce BeSyn of K.S HS {(x,v) of ‘“%P(x,y) Msyy of msw
Block (r=1) B B, .Y B vy
Treataent (v=1) Vi 62()()%' b ég(x) Vy v G’GH Y)+ b~ Gc{x v) v & +p &2
H Sy AV ] Yy e(y) g(y
ErTor {r=1)(v=1) E 62 E a
%K ef{x) KoY e{x,Y) oy éﬁ(y)
Total Tve1 Ty si(x) T,y Solx,y) T &
* : vy p(y)
Hence we have the following cstimales:
4
Gg(x) = e Wy = Egyd Q:é(:c) = Eyy
= P - 5 =
”é(y) T Vyy™ Byy) o °§{y) Eyy
1
Toxo)™ T Viym Exyy! o Ye(x,y) T Ex,y
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different characters measured with different scales.

henotypic coefficlont of variaticn

N X 100
f.c.v) for chavacter x = b 163 M Al

X

Genotypie coefficient of variation
X 100

X

o
(G.C.V) for character x = wm{Xl

» where

db(x) and 6§(x) are the phenotypic and genotypic standard
deviations and X is the moan.

5.2.2.2 Horitability (1)

Hordtapbility in the broad sense is the fraction
of the total variance which is heritable and was estimated
as a percentage following Jain (1982) as -

H2 = Sﬁ%——-—xwo

%

Heritability provides a measure of genetic variance
ie, the variance upon which all the possibilities of changing
the genetic composition of the population through selection

depends,

3.2.2.3 genetic advance under selection {G.A.)
Genctlic advance is a measure of the change in the
mean genotypic level of the population produced by selection

and depends upon heritability of the character and selection

AtfFfarontial
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GJA, = .......__:-—P_._
X

Where X 15 the mean of the character x and K is the
selection differential which is 2.06 at 9% intensity of
selection in large samples {Allard, 1960).

3.2.2,4 GCorrelations

The phenotypic correlation cpefficlient between X and
v was estimated as e
[
M—— Whe.:e'
Tp(x) x Fp(y)
) ls the phenotypic covariance between X and v,

Tola,y) =

%o (%,

db(x) and di(y) are ihe standard deviations of X and y.

The significance of phenovypic correlations coefficiont was
tested with reference to the criitical value of *r? at ne2
degrees of freedom wnere 'n*' is the numbor of pairs of

observations (Snedecor and Cochran, 1968).

The genolypilc correlation coefficienl was estimated as .

r = Jalx,y)
g(%,y) whare,
Fg(x) % %aly)
G is the genotypic covasiance between # and vy,
g(=,v}

4 s s .
Gé(x) an dg(y) are the standard deviations of x and y

The significance of genotypic correclation coefficient



Narain ¢t al.{1979) and ap:lying the students?!t! tost.
| Tg(x,y) |

SE (Fo(x,y))

where,
“ B v+ 5 2
SElZg(x, 1)) = (F+1) L2 O-T5(x,1?

T r
1. 2 1 plxsy) “olx,y)
2(’“’gcx.yb (5 - P *

2
. F3(x,y) To(x,y)
D c

2“"1'%3(1 v))2 “"”%(mv)' _1!/2
2
Where, 121 { «1: + —13)
D 2 H Hy
Hi = Heritability of x
H? = heritability of y

Lo
it

Y
2, w22
(Hx X hy) and
F = degrees of frecdom for error

3.2,2.9 Path _analysis

The method of path analysis was developed by
Wright(1921) to study the cause and effect relationship
among a sysvem of variables and helps to measure the direct
influence along each separate path in such a system and to
find the degree te whach the variation of a given effect is
determined by each particular cause. The genotypic correlaw

tion coofficients of different component characters with
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cane yield and sugar yield were partitioned into direct
and indicect effects. The direct and indirect effects
were calculated as suggested by Wright (1921) and
elaborated by Dewey and Lu (1939).

The simultaneous équations which give solutions for

path coefficients are w

Fiy T Taq Pay F TioPoy toeee TPy T oeeeo Typebpyd

1 21,2 tvivenens K

Where riy is the correlation of ith independent variable
(xi) with dependent variable (y), Piy is the direct effect
of %y o0y and rikpky is 1lhe lndirect effect of %y via Xy

on Ye

Path analysis was done for cane yield as well as

suyar yield, botn for plant crop and the first ratoon crop.

3.2.2.6 Stability parameters
Study of Genotype x Environment(G X E) dinteraction
and stability parameters are useful in identifying stable

GUIIOLYPES,
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i, Enviromment uwise analysis of variance

ANOVA TABLE
w Expectation of
Source af mean squares
Replication () 2o 6 + Poo
Genotypes (P) oy 6‘2 + z 6§
Exror {e) (r=1) (p=1) 6‘2

ii. Pooled snalysis

The pooled analysis of varionce over onvirenments
was done for partitioning the total variability into
variance due to genoiype, enviromnment and genotype X environ.

ment interactions. The ANOVA was constructed as delailed

below.
PIUDLED ANOVA TABLE
Source af 8.5
Genotypes (G) pe} M8
Environment (E) o' MSg
GxE (p=1){g=l} MSq o g
Error (Pooled) g(p=1) (=1} 1S,
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The interaction mean squares of genotype over

environments was tested against pooled error mean sdquare.

1f the genotype X environment mean square is found to be
significant, then mean square of genotypes and mean square
of environments were tested against genotype X environment
interaction mean square. In cases where variance due to
genotype X environment interaction was found significant,
the analysis of variance was proceeded to estimate stability

paramciers.

Following the methodology of Eberhart and Russell
(1966) , the two parameters of stability, viz. the regression
coefficient (b) apd the mean square deviations from linear
regressions (Si) were computed, The above 2 parametors
along with high mean value abpve the grand mean was conSie

dered for identifying stable genotypes.

If there are 'p! varieties whose performance has been
tested in 'q' environments, Yij is the mean observation of
the ith variety in jth environment and was obtained by
summation over environments. The following model was used
to study the stability of varieties under different environ-
ments.

Yy =mo+ By 1.+,



Where

S

87

th

mean of the 1th variety in the j° enviropment.

mean of all the varieties over all the
environment

the regression coefficient of the ith variety
on the environmental index, which measures the
resgponse of the ith variety to varying
environments. -

the environmental index which is defined as

the deviations of the mean of all the varieties
at a given location (jth location) from grand
mean so that 5313 =0

the deviation from regressiocn of the ith variety

on jth location

Environmental indexs

Regression

= Total oif all the varieties at the j

£sY
= Y3 i3 4
- P - 7q

th location

Number of varieties

Grand total
Total number of observations

coefficient for each variety was computed as =

3
5 Yis¥s

i TE12

373
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Where

-3 is t d

jYijlj is the sum of products an
2

ﬁ%xj is the sum of squares

%I? is common for each value of regression coefficient,

on the other hand, i%Yijlj for each variety is the sum

of products of”environmental indices (Ij) with tho corresw
ponding mean (X) of that variety at each location. These

values were obtained in the following way.

B]E.;:ﬂ = E%Yij 1] = 5]

where,
ri—] = matrix of treatment weans

(3]

and d:s:] vector for sum of products ie. E%Yijlj

]

vector for environmental indices

i

The regression coefficient was tesied by *1' test

| bet]
o
whore
' M.5, duc Lo pooled deviagtion
SE(b) = 7
373

Mean square deviations from linear regression 82 was also
d

computed.,



83

in the regression analysis, the total variance
of the dependent variable (Y) was partitioned inito variance
due to regression and the variance due to deviations from

regression.
MeS{Y) = M.S (regression) + M.5 (deviation from regression)

The variance of environmental means for cach genotype was

obtained as 3
Y
2 2 . i
6y = 3 le ( ____)
The variance due to deviations from regression (ég ) for

i)
the ith genotype was computed by the formula;

£ 2
Y. s I
rj 33 — :l.n 3] .3)
“'“ %I""z"’"
Jd
= Variance due to dependent variable = Variance due to
Tegression

th

The stabilily parameter (sii) for the i genotvpe is:

de I igi;} /{a=2) j - (MSE1/1')

Where, 2
s

MSE = Mean square for pooled error
1

= Varianco due to deviation from regression



50

The deviZation from linear regression was tested as follows:

F o= [%%ij / (Q-Z)_—:I / pooled error

3.2.2.7 Apnalysis of variance for phenotypic stability

The pooled analysis of variance was further extended
by partitioning the total sum of squares into i) sum of
squares due to genotypes ii) sum of squares due to environ=
ment + (genotype X enviconment) and iii) pooled error,

The sum of squares due to genotypes X environmeni lLs furthex
partitioned into $.5, due to genotype x Environment (linear)
ie regressivn and S.5. due to deviation from regression le
pooled deviations. The pooled deviation was further parti-
tioned into 15 components wiith (4e2) degree of freedom for

each as given below.

Source df 1,8, F
Tolal g -1
Genatype p~1 us, r\&s,l/msa

tnvaronment +(Genotype X
Envizonment) P (g=1)
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Source af {AeSs F
kavironment{linear) 4
Cenotype X Environe .
ment (linear) (p =1) 18, 8, /HSy
s 0oled deviation p fa=1) Mg
wenotype 1 o3
- 2 )
L4 a Cpwid
@ hi L3
[ " b
" 15 )
. ooled errox q {p=1) (v=1) M8 4

A variety with wmesn > grandmean, unii regresgion
coeff.cisnt (bi = 1} and aeviation {rom regressicn (Sdl =0 )

wds oonsidered as a Stable gonotype.

The genetype grouping tochnidue based on Meane-C.v
as suggested by Franclies and Kannenbery (1978) was adopted
for grouping the rgenotypes and identiiying high ylelding
genotypes with stability ( coasistency) in porformance for
these chozovters whach da not have any slgnificant G X &

interaction,



RESULTS
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RESULTS

Forty eight clones were collected from the
germplasm maintained at the Sugarcane Research Station,
Thiruvalla and evaluated. The data collected on 21
characters from the plant c¢rop and the first ratoon
crop were analysed and used to study genetic variabi=-
1ity, correlations and path analysis. Twelve clones
were selected based on the plant crop studies at
Thiruvalla and evaluated alongwith three popular
clones viz. C0.997, C0.,62174 and Co0.62175 at three
locations. The daia collecied on cane yield, sugar
yield and their principal components were analysed
and stability parameters were estimated and used for
identifying stable genotypes., The results of the

experiments are presented -

4.1 Plant crop
4.1.1 Genetic variability

The data collected from the plant crop of 48
clones evaluated at the Sugarcane Research Station,
Thiruvalla were si.atislically analysed and the abstract
of ANOVA is presented in Table 2, The clones showed
highly slgnificant differences for all the 21 characters

except juiciness at 12th month which showed significant
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Sll

Mean squares

No. Characters F
%ggiigs Clones Exrror (Clones)
1. Gefgggﬁtégg) count 464,11 233,00 46,33 5,03%%
2, Shoot count (180th day) 3217.29 762,01 109,79  6,94%%
3. Number of late shoots 4,85 92.12 0.55 16,58+#*
4 (gt haﬁvesti X
+ Number of millable
canes per plot 441,26 613,55 127,53 4,81%%
5, Weight of cane 0.1 0.17 0,02 8,50%#*
6. Length of cane 0.58 0,17 0,03 5,66%%
7. Number of internodes 27.69 21.46 3,79 5.,72%%
8. Length of internode 0.74 6,59 0.95 6,93
9. Girth of cane 2.28 1677 0.32 5,53%%
10, Cane yield per plot 2914,75 1030,18 143,090 7,19**
11, Juiciness at 10th month 12985,30 4269.26 1958,41 2,18%%
12, Juiciness at 12th month 45086.33 3265.86 1895.51 1.72%
13. Brix at 10th month 11,69 9.57 1.58  6,05%%
14, Brix at 12th month 11.32 11.39 3.18  3.58%%
15. Pel at 10th month 19.31 11.91 2,51  4,74%%
16, Pol at 12th month 20,31 16,82 5,04  3,34%%
17. Purity percentage at
) N 10th mon%h 72.39 30,25 14,19  2,13%x%
8. Purity percentage a
to. G 1%th mogth 87,75 53,71 24,96  2,15%%
9. C.C.S.Percentage at 10th
month 13.82 7.38 1.69 4,36%%
20, C.G.S.Percentag$o§¥h12th 15,04 10.34 3.30  3,13%*
21. Sugar yield per plet 2,95 17.85 3.97  4,49%+%

* Significant at 5 per cent probability level
*#¥% Significant at 1 per cent probability level
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difference only at 5 per cent level of probability.

The mean values of 21 characters alongwith their
respective C,D. values are presented in Tables 3 and 4.
The cane yield and sugar yield of 48 clones in the
plant crop are presented in Figure 1. The variability
for morphological characters such as number of intere
nodes, length of internode and girth of cane is pre-

sented in Figure 2.

4.1.1.1 Germination count:

The clone CoA,7601 recorded the lowest germina~-
tion count on the 45th day (27.3) and the clone CoC,.771
had the highest count (67.3). The clones Co,638, Co.7717
Co,740, Co0,785 and Co.453 were on par with CoC.771.

4.1.1.2 Shoot count:

The shoot count on the 180th day ranged from 46,7
{CoA.7601) to 115.7 (Co.449). The clones C0.658, C0.997,
CeC,777, CoC.771, B=37172, C0.785 and Co0.995 were on par
with Co,449,

4.%47.3 Number of late shoots:

The clones showed a range of 1.3(Co.785) to 63.0
(CoC.771) for number of late shoots at harvest. The
number was comparatively higher in Co.658, C0.997,
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Table 3 Mean values of cane yield and morphological characters In the

plant crop
(0]
§4 n W D D
s Name of wp +i fil g’%k P0B R o B 5 o 7 op
No* clone .ng; N )gwdd ?ﬂ P X p c X C e BE P P®
E 0% % § o >g \8 5 s o W . o™ 04
=R sae 3P4 LS R L . s =
;1 CoC.774 48.7 98.3 37.0 73.3 1.48 2.43 20.5 13.0 8.58 83.6 103
N3 Ten  ms om0 ar e b Lm %S i ew me
; . ; ; ; 2.61 22.3 12.7 7.72 84.3 104
"4  Co 658 57.3 109.3 43.3 99.3 1.42 2.65 24.3 11.5 7.4 117.4 145
ts5  Co 62174 33.3 49.3 3.7 46.7 1.43 2.34 22.4 10.7 8.61 58.5 72
“6  Co 997 42.3 113.0 57.7 99.3 1 07 2.45 24.2 9.5 6.92 9.5 112
E;  Co 6807 40.0 93.3 44.0 75.7 1.38 2 59 23.7 11.7 7.31 87.6 103
g  Co 1340 51.3 96.7 49.7 84 0 1.03 2.47 22.3 12 1 6.94 79.1 o8
9  Co 1307 45.3 75.3 35.0 69 3 1.64 3.17»  23.6 13.9 8.19 98.9 122
K10 @ 7717 66.3 94.7 45.0 76.0 1.63 2.60 22.5 13.0 8.27 90.5 112
011 co 62175 55.7 89.7 25.0 80.7 1.86 3.03 30.1 11.2 8.82 116.3 144
ai12 s-87 46.0 68.0 34.7 59.0 1.83 3.12 29.5 10.6 8.25 2.5 114
a 13 Co 419 53.7 84.0 14.3 73.7 1.73 2.83 25.1 12.2 8.32 108.2 133
? 14 CcoC 779 49.7 90.0 7.3 84.0 1.60 2.76 24.9 12,5 7.99 107 8 133
K15 Co 7219 447 78.7 10.3 66.3 1.36 2.84 22.8 12.9 7.45 76.1 A
16 Go..57 31.0 91.7 4.3 66.3 1.06 2.26 19.7 10 8 6.64 457 56
k17 CoC. 777 46.3 99.7 38.7 81.7 1.47 2.90 24.5 12.7 7 93 118.2 146
a 18 S-105 54.3 77.0 24.3 66 7 1.44 2.76 26.7 10.7 8.01 82.5 102
19 S-33 37.0 94.0 34.3 87,3 1.21 2.70 22.3 12.3 6.49 73.6 o1
® 20 Ms.6847 43.0 70.3 20.0 54.3 1.9s 2.98 22.8 14.3 9.46 87.9 108
ao (740 57.0 84.0 42.7 70.7 1.47 2.78 25.0 11.9 7.40 B7.0 *07
N22 1c 225 51.0 96.3 29.7 76,3 1.44 2.76 26,2 11.1 7.26 93.7 116
123 Co 6907 47.7 82.3 23.3 79.0 1.56 2.86 25.8 12,4 7.73 89.1 110
a 24 Co 6304 51.0 77.3 27.0 58.7 1.48 2.64 23.4 12.5 7.47 67.9 83
N 25 CoA. 7602 42.3 87.0 1.7 79.3 1.58 2 84 19.5 15.4 7.96 86.6 107
a2 s-99 43.0 96.3 3.0 82.7 1.61 271 23.7 13.2 8.09 101.6 125
= 27 CoC 775 47.7 66.0 43.0 77.0 125 2.87 20.5 15.8 7.18 76.9 95
a 28 KHS 3296 41.3 64.3 30.0 53.7 1.69 2.38 24.4 10.8 7.98 74,6 o2
a29 CoC.671 31.3 54.0 13.7 46.3 1.66 2.59 21.4 <13.1 8.19 64.8 80
=3 CoC 771 67.3 107.3 63.0 95.3 1.57 3.12 21.1 15.8 8.11 126.4* 156
« 31~ CoC 773 46.7 66.3 21.0 61.0 1.39 2.72 2.5 12.5 7.64 66.4 82
a32 CcoC 772 53.3 72.7 15.0 66.7 1.65 2.87 24,5 12.6 7.78 83.4 103
* 33 Co.7704 42.7 66.7 15.3 59.3 1.74 2.77 22.9 11.6 8.95 82.0 101
a 34  CoA.7601 27.3 46.7 23.7 45.0 1.71 2.74 2.7 12.9 7,48 57.4 71
a 35 Co 62198 47.3 74.7 34.3 61.0 1.41 2.42 20.1 13.4 6.84 58.9 73
a3 Co0.62101 30.3 62.7 38.0 62.7 1.45 2.65 2.5 12.5 7.49 75.5 93
« 37  C0.6806 39.0 95.7 8.3 78.3 1.09 2.47 20.5 12.7 6.17 57.9 71
= 38 CoC.778 51.0 83.7 11.0 60.7 1.57 2.58 21.7 12.0 7.49 83.7 103
a 39 B-37172 54.7 107.3 23.7 91.0 1.01 2.69 23.6 12.0 5.98 70.7 87
a 40 Co 1305 51.3 76.3 48.3 69.7 0.95 2.27 18.5 11.9 6.47 58.0 71
a4 Co.785 58.7 100.0 1.3 90.7 1.45 3.14 22.4 16.7 7.27 97.9 121
a42 Co.453 57.7 91.7 7.7 69.3 1.40 2.70 19.1 14.8 7.37 79.5 98
a 43 CoM.7114 55.0 86.3 9.0 68.3 1.63 3.16 27.2 10.5 7.87 101.6 125
a4 s-77 51.3 89.0 15.0 71.3 1.36 2.24 21.1 11.2 7.97 87.8 108
a 45 Co.995 54.0 101.7 37.3 96.7 1.47 2.80 28,3 11.3 7,18 114.9v 142
a46 Co 449 50.7 115.7 50.0 102.3 0.90 2.47 17.9 12.8 5.65 68.2 84
a 47 CoM-7125 38.7 73.0 6.0 53 0 1.47 2.59 23.7 12 1 7.98 59.7 74
e 48 Cq,,527 M-10 52.7 96.7 5.7 82.0 1.36 2.39 19.4 12.Q 7.27 69.2 85

CD {\*% 11.0 16.93 1.20 18.25 0.254 0.305 3.13 0.49 0.911 19.34 23.9
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Fig.1. Cane yield and sugar yield i
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Fig.2, Variability for morphological characters in the plant erop.
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Co, 6807, Co.1340, C0.7717, Co.740, CoC,775, Co.1305
and Co.449,

4,.1.1.4 Number of millable canes:

The number of millable canes per plot ranged from
45,0 (CoA.7601) to 102.3 (Co.449). The clones Co.658,
Co0,997, S=33, B=37172, Co0,785, CoC.771 and C0.995 were
on par with Co,448.

4,7.1.5 Weight of cane:

The weight of canc ranged from 0,90 kg {(Co.449)
to 1.99 kg (MS.6847). The clones Co,6217H, S~87,
and Co,7704 were on par with MS.6847.

4,1.1.6 Length of cane:

The length of cane ranged from 2.24 m (S=77) to
3.17 m {Co0.1307). Nine clones were on par with Co.1307
in respect of length of cane., They include Co.62175,
S=87, CoC.777, MS.6847, CoC,775, CoC,771, CoC.772,
Co,785 and CoM.7114.

441.%.7 Number of internodes:

The number of internodes ranged from 17.9 (Co.449)
to 30.1 (Co.62175). The clones S-B7, CoM.7114 and Co.995%
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were on par with Co,62173,

4.1.1.8 Length of internodes

The length of internode ranged from 9.5 cm
(C0.997) to 16,7 cm (Co.785). No clone was on par with
Co.78%5 in respect of this character. The clones Co0,1307,
MS, 6847, CoA.7602, CoC.775, CoC.771 and C0.453 had

camparatively longer internodes.

441.7.9 Girih of cane:

The girth of cane ranged from 5.65 cm (Co.449) to
9.46 cm {MS.6847), The clones CoC.774, Co.62174,
Co0.62175 and Co.7704 were on par with MS,.6847,

4.1.1.10 Yield of cane:

The cane yield per plot ranged from 45,7 kg (Co0.327)
to 126.4 kg (CoC.771). The clones Co.62175, C0.419,C0.658,
CoC,779, CoC.777 and Co0.993 were on par with CoC.771.

4.7.1.1% Juiciness at 10th month:

The juiciness at 10th month ranged from 365 ml
{Co.1307) to 558 ml (MS.6847). The clones Co.62175,
CoC,.779, CoC.777, KHS,3296, CoC,771, Co.,7704, CoC.778
and S-~77 were on par with MS.6847,
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4.1.1.12 Juiciness at 12th months

The juicinsss at 12th month ranged {rom 355 ml
{Co.449) to 509 ml (Co0.62175). Twenty four clones were
on par wivh Co.62175 in respect of julciness at 12th

month.

4.1.1.13 Brix at 10th monthi

The brix at 40th month ranged from 13.2(Co0.453)
to 19.9 (Ce. 7704)., Nine clones viz. Fei=2, C0.997,
5«87, C0,7219, CoA.7602, S=99, CoC.671, CoC.773 and
Cu.6806 were on par with Co.7704,

441,114 Brix at 12ih montih:

The brix at 12th month ranged from 12.2(MS$,6847)
10 20.3 {Co0.997). Ninetcen clones were on par with
Co.997 in respect of brix at 12th month,

4.1.1.15 Pol percentage at 10th month;

The pol pexcontage at 10th monch ranged from 9.9
(Col 1307) to 1841 (C0.7704). Eleven clones viz. Felm2,
C0.997, C0.7219, Co0.740, CoA.7602, S=99, CoC.671,
CoC.773, CoA. 7601, Co.6806 and E=37172 were on par with
Co, 7704,
4,1.1.16 Pol percentage at 12th month;

The pol percentage at 12th month ranged from 8.5
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{MS5.6847) to 18.6 (C0.997 and Co.7704). Twenty clones
were on par with Co.997 and Co.7704,

4,1.1.17 Purity percentage at 10th month:

The purity percentage at 10th month ranged from
72.4 {C0.,1307) to 91.7 (Co.997). Twenty clones were on

par with Co.997 in respect of this character.
4.1.1.18 Purity percentage at 12th month:

The purity percentage at 12th month ranged from
66,0 (MS.6847) to 93.8 (CoC.671). Twenty one clones

were on par with CoC.671 in respect of this character.

4,1.1.,19 C.C.S. Percentage at 10th month:

The C,.C.5, Percentage at 10th month ranged from
61 (C0.1307) to 12,6 (C0.997 and Co.7704). Eleven
clones viz, F=1=2, C0.997, C0.7219, Co0.740, CoA.7602, S=99
CoC,671, CoC.773, CoA,7601, Co,6806 and B~37172 were

on par with Co0.7704 in respect of this character.
4,1.1.20 C.C.S,.,Percentage at 12th months

The C.C.S.Percentage at 12th month ranged from 5,2
(MS.6847) to 13,1 (Co.7704). Twenty three clones were on
par with Co.7704 in respect of C.C.S.percentage at 12th

month,
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4,1.1.21 Yield of sugar:

The sugar yield per plot ranged from 3.8 kg
(Co.527) to 13.58 kg (Co0.62175). Eleven clones viz.
Co.658, Co0,997, S=87, Co.419, CoC,777, Co.6907, S-99,
CoC.771, Co.7704, Co0.785 and Co,995 were on par with
Co,62175 in respect of sugar yield per plot.

4.1.2 Genetic parameters

The mean, S.E. of mean, range and the genetic
parameters such as genotypic and phenotypic coefficients
of variation (G.C.V. and P,C.V.), heritability (H?) and
genetic advance (G.A.) for the best 5 per cent of the
values as percentage of mean are presented in Table 5,
The histogram representing the genetic parameters (G.C.V,

H2 and G.,A) in the plant crop are presented in Figure 3.

The G.C.,V. was highest for number of late shoots
at harvest (35.5) followed by sugar yield per plot (26.2)
and cane yield per plot (20.6). The high genotypic co-
efficients of variation recorded for these characters
indicate the presence of large amount of variability in
respect of the above characters. The purity percentage
at 10th month had the lowest G.,C.V. (3.4) followed by
purity percentage at 12th month (4.6). The characters



Table 5. Estimates of genetic parameters in the plant crop

Coefficients of

" variation Herita- Genetic
51, ange bility advance
‘o, Characters Mean S.E. Geno- Pheno—
typic typic
1. Germination count 47.1 3.93 27.3 = 67.3 16,7 22,1 57,3 26,1
(45th day)
2, Shoot count 84.8 6,04 46,7 = 115,7 17.4 21.3 66,4 29,2
(180th day)
3. Number of late shoots 4.8 0.43 1,3 = 63,0 35,5 38.8 83,7 66,9
(at harvest)
4, Number of millable
canes per plot 72,7 6.52 45,0 = 102,3 17.5 28,4 56,0 27.0
5, Weight of cane Ek ) 145 0,09 0.9 = 1.9 15.1 18.2 68,2 25,6
6. Length of cane m? 2,7 0.1 2,2 - 3.2 8.9 10,6 56.9 12.4
7. Number of internodes 23,1 1.12 17.9 -« 30,1 10,5 13,4 61.2 17.0
8, Length of internode{cm) 12.4 0.18 9.5 = 16,7 11,0 13.6 66,3 18.5
9. Girth of cane (cm) 7.6 0,33 5.6 = 9,5 9.2 11.8 60,5 14,7
10. Cane  yield per POt g3.6 6.91 45,7 - 126.4 20,6 25.0 67.4 34.8
11. Juiciness at 10th
mor}‘bk} {ml) 460,2 25,55 365,0 = 558,0 6,0 11,3 28.2 6.6
12 Juiginess 3t 12t 436.1 25,14 355,0 = 508.0 4.9 11,1 19.4 4.4
13, Brix at 10th month(%) 16,6 0,73 13,2 = 19.9 9.8 12.4 62,7 16,0
14, Brix at 12th month(%) 17.0 1.03 12,2 = 20,3 9,7 14,3 46,3 13,6
15. Pol at 10th month (%) 14,1 0.91 9.9 =« 18,1 12,5 16.8 55,5 19.2
16, Pol at 12th month (%) 14,5 2,36 8.5 » 18.6 13.7 20,7 43,8 18.6
17. Purity at 10th month({(%) 67.5 2,17 72,4 « 91,7 3.4 6,5 27,4 3,7
18. Purity at 12th month(%) 67.3 2.88 66,0 = 93,8 4,6 8.7 27.7 5.0
19. C.C.S., at 10th month(%) 9.6 0.75 6.1 - 12,6 14,3 19.7 52,9 21.5
20, C.C.S. at_12th month(%) 9.8 1.05 5,2 = 13,1 15,5 24,4 41,6 20,7
21. Sugar yleld per plot, .2 1,15 3.8 - 13.6 26,2 35,7 53.8 39.6




Flg.3. Genetic parameters in ihe plarnt crop.

No, Characters

1 Germination count (45th day)
2 Shoot count (180th day)

3 Number of late shools ( at harvest)
4 Number of millable canes per plot
5 Weight of cane

6 Length of cane

7 Number of internodes

8 Length of internode

9 Girth of cane

10 Cane yield per plot

11 Juiciness at 10th month

12 Juiciness at 12th month

13 Brix at 10th month

14 Brix at 12th month

15 Pol at 10th month

16 Pol at 12th month

17 Purity at 10th month

18 Purity at 12th month

19 C.C.S at 10th month

20 C.C.5 at 12th montn

21 Sugar yleld per plot



FIG 3 GENETIC PARAMETERS IN THE PLANT CROP

T0

=
e

P
g ¢ B8

FDVLNIDUId VO ANY H ‘ADD

CHARACTERS



i

GCV E} K

EeviunavnTnARsscaSrsancaananaW,

ilipeahart s




103

like germination count on the 45th day, shoot count
on the 180th day, number of millable canes per plot,
cane weight and C,C.S., percentage at 12th month recorded

relatively high genotypic coefficients of variation.

The phenotypic coefficient of variation was
also highest for number of late shootsat harvest (38,8)
followed by sugar yield per plot (35.7) and number of
millable canes per plot (28.4). The purity percentage
at 10th month had the lowest P.C.V.(6.5) followed by
purity percentage at 12th month (8.7).

The number of late shoots at harvest recorded
the highest heritability (83.7) followed by cane weight
{68.2) and cane yield per plot (67.4). Juiciness at 12th
month recorded the lowest heritability (19.4) followed
by puriiy percentage at 10th month (27.4) and purity
percentage at 12th month (27.7). Low heritability values
recorded for juiciness at 12th month and purity percentage
at 10th and 12th months indicate the larger influence of

the environment in the expression of these characters.

The genetic advance under selection was also
maximum for number of late shoots at harvest (66.9)

followed by sugar yield per plot (39.6) and cane yield
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per plot (34.8). Purity percentage at 10th month recorded
the minimum genetic advance (3.7) followed by Jjuiciness
at 12th month (4.4) and purity percentage at 12th month
(5.0).

Moderate to high heritability coupled with high
genetic advance were recorded for characters like numbexr
of late shoots at harvest, sugar yleld and cane yield per
plot, shoot count on the 180th day, number of millable
cane; per plot, germination count on the 45th day and
weight of cane., This indicates that selection based on
the above characters will be effective in improving cane
and sugar yields, Moderate to high heritability and low
genetic advance were recorded for characters like length
of cane, girth of cane, brix at 10th month, number of
internodes and length of internode. Boivh heritability and
genetic advance were low for juiciness al 10th and 12th

months and purity percentage at 10th and 12th months.

4.,1.3 Correlation

The genotypic and phenotypic correlation coeffi-
cients of cane yield, sugar yield and their inter relationw
ship with other characters in the plant crop are presented

in Table 6.



TcbU *. Ganotypic and phanctyplc correlation eoafficianta of can* yiald,aug*r yiald and athar character* In tha pu»\ crap

N<»k>«r of Waight Ltooth Nunbar

length Girth Cano ioi :
Characters count 2BARt  ata millable  of of of of g af yiald Jaicinaaa Brix Pol Parity
(45th day) (190th ehoot*(at canaa ck* cana irrter- inter- par c.c.s 5
) daa d cana - 7 2
day)  harvait) par plot no noda plot . . % - it xd e Xé L5
“8f kg E’ «h‘(r?w <0J mW b w0 4me 4;5(8 = *:_E
7, uerainitlon count a 05? & aa
, . 0.21 0.90 0.10 } . 0.07 -0. . . -
(a5th day) 0.33 0.19 0.21 099 -0.16 -0,31 0.31 -0.07 -0.20 -0.08 -0.28 0,10 -0 21 -0 06 0.43
(> *a aa aa aa aa
0,93. - 0.24 ) -0. - - =0.49 - -0. - . .
2 5?885h°85“‘ 1.00 0.54 0.10 -0.13 0.10 0.40 -0,15 -0.30 0.20 -0.03 -0.13 .0,06 -0.29 -0.20 -021 -0.10 0.28
( y)
ee
3. Nia&ar of lata ;
sboota( at harvest) 0.19 0.23 m 0.33 -0.21 0.01 0.12 -0.12 0.20 0.22 -0,17 -0.28 -0.08 -0.01 -0.07 -0.01 -0.04 -0.02 -0.06 -0.02 0.17
4. hunbar of aillabit T2 . aa aa aa
" canaa par plot 0.46 0.B1 0.27 - -0.51 0.07 =002 0.19 -0.47 0.57 -0.25 -0,39 -0,11 0.15 -0.09 0.15 -0.29 007 -014 012 0.32
-a - H#e aa aa aa aa a a
5. Haight- of cana 0.07 -0.34 -0.16 0.33 ) 0.92 0.14 1 00 ) ) : - . - . . . -
g Q! aa 0.98 32 4 o 0 ig 0.62 0.90 0.02 .0.17 -0.01 .0,08 -0.31 -0.06 0.13  -0.06 0.33
6.. Length of cany 0.32. 0.08 0.01 0.13 O.ii _aa 0.48 O.Aéliti)1 0.4(; O.BaZ1 =0.12 0.32 -0.02 0.09 -0.16 0.04 -0.48 -0.01 -0 20 0.04 0.54
7* hunbar of intamodaa  0.17 -0.01 0.11 0.04 0.46 0.57 m -0.96 0.41 0.96 025 0.94 0,16 027 022 0,36 -0.19 037 0.09 039 06‘3
* aa oft ‘
8.. Length. of intarnoda 0.17 0.08 0,13 0.10 0.07 0.27 -0.36 an 0.04 Q11 -0.24 -0.24 -0.27  -0.37 -0.26 -0.41 -0.29 -0.47 026 -0 41 «0.16
«* a* aa aa aa aa aa
. Gi 0.04 -0.39 -0.19 -0.37 0.69 0.23 0.26 0.08 m 0.47 0.73 0,77 0.10 -0.02 i -0. . .
9. Girth of eano 04 9 A X %5 3 28 oft 0.18 0,06 0.22 -0,01 0.07 0.01 0*35
10k Cana yiald par plot 0.94 0.90 0.21 0.90 0.38 0.99 0.91 0.10 0.31 - 0.29 0.49 -0.27 0.09 -0.32 0.04 .0.90 -0.01 -0.34 0.03 0.81
oft
it Julcinaaa at 10th .0.03 -0.13 -0.09 .0.10 022 -0.07 003 -009 031 003 m  0.37 0,10 -0.18 0.39 -0,04 021 -0.12 014 -0.04 0.20
H a aa aa aa *
12. Juicinaaa at 12th -0.13 -0.28 -0.10 -0.18 0,32 007 029 -0.13 029 009 019 - 0,03 003 023 020 -0.13 026 -0.77 021 055
a a aa aa aa aa aa H aa
I, Brix at 10th aonth -0.17 —-0.05 -0.09 -0.01 -0.02 -0.001 0.14 -0.16 0.0z -0.10 -0.14 -0.10 - 0.89 1.00 0.90 0.89 0.89 0.99 0.90 0.31
ft* aa aa aa aa a
1. Brix at 12th aonth -<r.09 0.08 -0.05 0.11 -0.03 0.04 0.55 0.12 -0.02 0.06 <0.08 -0.05 X56 vaa 092  0.99 086 093 0 31 oé"? Og‘f
aa aa aa -a ' '
u Pol at 10th aonth -0.17 -0.06 -0.02 0.01 -0.02 -0.09 0,%% -0.17 0.01 .13 -0.11 0,11 0.1 0.&4 . 0.94 005 0 o 100 ng 0 28
aa aa aa a aa ak aa
> Pol at 12th aonth -0.07 0.Q3 -0.04 0.06 0.01 0.03 0.24 -0,19' -0.02 0.04 -0.06 <0.01 0.54 0.97 0.92 091 097 093 0 99 0 6l
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4.1.3.1 GCorrelation of cane vield with morphological
and guality characters

Cane yield recorded highly significant and
positive genotypic correlations with germination count
on the 45th day, shoot count on the 180th day, number of
millable canes per plot, weight of cane, length of cane,
number of internodes and girth of cane indicating that
improvement in any one or more of these characters will
result in a simultaneous increase in cane yield. The
number of late shoots at harvest, length of internode,
juiciness at 10th and 12th wonths, brix, pol and C.C.S,
percentage at 12th month had non-significant but positive
genotypic correlations with cane yield, whereas brix and
pol percentage at 10th month, purity percentage at 10th
and 12th months and C.C,S, percentage at 10th month had
non~significant but negative correlations. The sugar
yield per plot also recorded highly significant positive

genotypic correlations with cane yield per plot.

The phenotypic correlation coefficients of cane
yield per plot was significant and positive with germina-
tion count on the 45th day, shoot count on the 180th day,
number of late shoots at harvest, number of millable canes

per plot, cane weight, length of cane, number of internodes,
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girth of cane and sugar yield per plot whereas it was
positive but non-significant with length of internode,
Juiciness at 10th and 12th months, brix, pol and C.C.S.
percentages at 12th month. The phenotypic correlation
coefficients of cane yield per plot with brix at 10th
month, pol percentage at 10th month, purity percentage
at 12th month and C.C.S. percentage at 10th month were
negative but non-significant. The purity percentage at
10th month recorded significant negative correlation

with cane yield per plot.

4,7.3.2 Correlation of sugar yield with morphological

and quality characters

Sugar yield por plot recorded significant positive
genotypic correlation coefficients with germination count
on the 45th day, number of millable canes per plot, length
of cane, number of internodes, cane yield per plot and
brix, pol, purity and C.C.S. percentages at 412th month,
The sugar yield per plot had positive but non-significant
genotypic correlations with shoot count on the 180th day,
number of late shoots at harvest, cane weight, girth of
cane, juiciness at 10th and 12th months, brix, pol,
purity and C.C.S. percentages at 10th monih whereas it
had non-significant and negative correlations with length

of internode,
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At the phenotypic level, sugar yield per plot
recorded significant positive correlations with all the
components except number of late shcots at harvest,
Juiciness at 12th month and purity percentage at 10th
month. The phenotypic correlation coefficient of length
of internode and juiciness at 10ih month were non-signie

ficant and negative with sugar yield per plot.

4,1.3.3 Correlation among cane vield and sugar yield

components

The germination count on the 45th day recorded
haghly significant and positive genotypic correlations
with shoot count on ihe 180th day and number of millable
canes per plov, whereas it had non-significant positive
correlaiions with number of late shoots at harvest, cane
weight, length of cane, numbes of internodes, length of
internode and girth of cane. The genotypic correlation
coefficients of germination count on the 45th day with
the quality components such as juiciness, brix, pol,
purity and C.C.S. percentages at 10th and 12th months were

negative but non-significant.

At the phenotypic level, germination count oa

the 45th day recorded significant positive correlations
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with shoot count on the 180th day, number of millable
canes per plot, ilength of cane, number of internodes

and length of internode. The number of late shoots at
harvest, cane weight and girth of cane recorded positive
but non=significant correlations with this character.
All che qualily components except brix, pol and C.C.S.
percentage at 10th month recorded non-significant and
negataive phenotypic correlations with germination count

on the 45th day.

The shool count on the 180th day recorded highly
significant positive genotypic correlations with numberxr
of millable canes per plot only. The genotypic correla-
tions of this character was positive but non-significant
with number of late shoots at harvest and length of inter~
node, whereas it was non~significant and negative with
length of cane, number of internodes and all the quality
components except juiciness at 10th month. The characters
like cane weight, girth of cane and juiciness at 10th
morth recorded highly significant but negative genotypic
correlations with shoot count on the 180th day.

The phenotypic correliations of shoot count on the
180th day was highly significant and positive with number

of late shoots at harvest and number of millable canes per
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plot, whereas it was positive but non-significant with
length of cane, length of internode, brix, pol and C.C.S.
percentages at 12th month. Cane weight, girth of cane
and juiciness at 12th month recorded highly significant
but negative phenotynic correlations with shoot count

on the 180th day, whereas juiciness, brix, pol and C.C.S.
percentacge at 10th month and purity percentage at 10th
and 12th months recorded non-sigrificant but negative

phenotypic correlations.

The numper of late shoots at harvest recorded
non-significant but positive genotypic correlations with
number of millable canes per plot, length of cane and
number of internodes, whereas this character had none
significant negative correlations with cane weight,
length of internode, girth of cane and all the quality
characters such as juilciness, brix, pol, purity and C.C.S.

pexrcentage at 10th and 12th months.

The phenotypic correlations of number of late
shoots at harvest were non~significant but positive with
number of millable canes per plot, length of cane,
number of internodes and purity percentage at 10th month.
Cane weight had significant negative phenotypic correla~

tion with number of late shoots at harvest. The length
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of internode, girth of cane, juiciness, brix, pol and
C.C.S. percentage at 10th and 12th months and purity
percentage at 12th month recorded non~-significant
negative phenotypic correlations with number of late

shoots at harvest,

The number of millable canes per plot recorded
non=significant and positive genotypic correlations
with length of cane, length of internode, brix, pol,
purity and C.C.S. percentages at 12th month, The geno=~
typic correlations of number of millable canes per plot
were highly significant but negative with cane weight
and girth of cane, whereas the other components such as
number of internodes, juiciness at 10th and 12th months,
brix, pol, purity and C.C.S. percentages at 10th month

had nonesignificant negative genotypic correlations.

At the phenotypic level, the number of millable
canes per plot recorded nonesignificant positive correla=
tions with length of cane, number of internodes, length of
internode, brix at 12th month, pol and C.C.S. percentages
at 10th and 12th months and purity percentage at 10th
month. The characters, cane weight, girth of cane and
Juiciness at 12th month recorded significant but negative

correlations and the other characters such as juiciness
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and brix at 10th month and purity percentage at 12th

month recorded non-significant negative correlations.

Cane weight had significant positive genow
typic correlations with length of cane, number of
internodes, girth of cane and juiciness at 10th and
12th months, whereas it had non-significant positive
correlations with length of internode. All the quality
components viz, brix, pol, purity and C.,C.S. percentage
at 10th and 12th months had non-significant negative

genotypic correlations.

The phenotypic correlations of cane weight
with length of cane, number of internodes, girth of
cane and juiciness at 10th and 12th months were highly
significant and positive, whereas it was non-significant
but positive with length of internode, pol percentage,
purity percentage and C.C.S, percentage at 12th month,
The other components such as brix at 10th and 412th months
and pol, purity and C.C.S. percentages at 10th month

recorded non-significant negative phenotypic correlations.

The length of cane had significant positive
genotypic correlations with number of internodes, length

of internode and girth of cane, where as this character
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had non~significant positive correlations with juiciness
brix, pol and C.C.S. percentage at 12th month. The
genotypic correlations of length of cane with quality
characters such as juiciness, brix, pol and C,C.S.
percentage at 10th month and purity percentage at 10th

and 12th months were non-~significant and negative.

The length of cane recorded highly significant
positive phenotypic correlations with number of internodes,
length of internode and girth of cane and non-significant
positive correlations with juiciness, brix, pol and C.C,.S,
percentages at 12th month, All the other characters such
as juiciness, brix, pol and C,C.,S, percentage at 10th
month and purity percentage at 10th and 12th months
recorded non-significant negative phenotypic correlations

with this character.

The number of internodes had significant
positive genotypic correlation with girth of cane only.
All the other components except purity percentage at 10th
month had non-significant posilive genotyplc correlations
with number of internodes. The length of internode had
highly significant but negative genotypic correlation with

this character,
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The phenotypic correlations of number of
internodes were significant and positive with girth of
cane, juiciness, brix, pol, purity and C.C.S. percentages
at 12th month. The other characters such as Jjuiciness,
brix, pol, purity and C.C.S, percentages at 10th month
recorded non=significant positive phenotypic correlations
with number of internodes, The length of internode is
the only character having highly significant but negative

phenotypic correlations with this character.

Length of internode had nonwsignificant but
positive genotypic correlations with girth of cane and
non~significant and negative genotypic correlations with
quality components such as julciness, brix, pol, purity

and C.C.S. percentages at 10th and 42th months,

At the phenotypic level, length of internode
recorded non-significant positive correlation with girth
of cane and significant but negative correlations with
brix, pol and C.C.S. percentage at 10th month and purity
percentage at 10th and 12th months. The remaining
characters such as juiciness at 10th and 12th months,
brix, pol and C.C.S. percentage at 12th month recorded
non-significant negative phenotypic correlations with

length of internode.
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Girth of cane had highly significant positive
genotypic correlations with juiciness at 10th month
only, whereas it had non-significant positive geno-
tyric correlations with juiciness at 12th month, brix
at 10th month, pol percentage at 10th and 12th months
and C.C,S,. percenrtage at 12th month. All the other
characters such as brix at 12th month, purity percent-
age at 10th and 42th months and C,C.S. percentage at
10th month showed non-significant negative genotypic

correlations with girth of cane.

The phenotypic correlation coefficients of girth
of cane were highly saignificant and positive with
juiciness at 10th and 12th months, whereas it was none
significant and positive with bcix and pol percentage
at 10th month. The quality characters like brix and
pol percentage at 12th month, purity and C.C.S., percent-
ages at 10th and 12th months recorded non-significant

negative phenotypic correlations with girth of cane.

Juiciness at 10th month had non-significant
positive genotypic correlations with juiciness at 12th
month, brix, pol, purity and C.C,S. percentage at 10th
month, The other characters like brix, pol, purity and

C.C.S. percentages at 12th month recorded non-signifi-



cant negative genotypic correlations with juiciness

at 10th month.

At the phenctypic level, juiciness at 10th month
had significant positive correlations with juiciness at
12th month only, All the other characters such as brix,
pol, purity and C.C.S. percentages at 10th and 12th
months recorded non~significant negative correlations

with juiciness at 10th month.

Juiciness at 12th month had nonesignificant
positive genotypic correlations with brix at 12th month,
pol percentage at 10th and 12th months ard purity and
C.C.S.percentages at 12th month, All the other chara-
cters such as brix, purity and C,C.S. percentages at
10th month recorded non~significant negative genoiypic

correlations with this character,

The phenotypic correlation coefficients of
juicaness at 12th month were non-significant and negative
with all the quality characters except purity percentage
at 12th month, which had non~significant positive corre-

lation,

Brix at 10th month recorded highly significant

positive genotypic and phenotypic correlations with brix
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at 12th month and pol, purity and C.C.S, percentages
at 10th and 912th months.

Brix at 12th month also recorded highly signi-
ficant positive genotypic and phenotypic correlations
with pol, purity and C.C.S. percentages at 10th and
42th months,

Pol percentage at 10th month had highly signi-
ficant positive genotypic and phenotypic correlations
wath pol percentage at 12th rnonth and purity and C.C.S.
percentages at 10th and 12th months,

Pol percentage at 12th month recorded highly
significant positive genotypic and phenotypic correla-
tions with purity and C.C.5. percentages at 10th and

92th months,

Purity percentage at 10th month had significant
positive genotypic correlations with C.C.S,.percencage
at 10th and 12th months. The genotypic correlation of
purity percentage at 10th month was non~significant and

positive with purity percentage at 12th month,

At the ohenotypic level, purity percentage at 10th

month recorded highly significant positive correlations
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with purity percentage at 12th month and C.C.S.
percentage at 10th and 12th months,

Purity percentage at 12th wmonth had non=signi-
ficant positive genotypic correlations with C.C.S.
percentage at 10th month and 12th months, whereas at
the phenotypic level C.C.3, percentage at 10th and
12th month8recorded highly significant positive correla-

tions with purity percentage at 12th month,

C.C.S,.percentage at 10th wonth recoicded highly
significant positive genotypic and phenotypic correla-

tions with C,C.S.percentage at 12th meonth,

4.,1.4 Path_analysis

The relative contributicns of each component
towards cane yizld and sugar yield were assessed by
path analysis, For the study of cause and effect rela-
tionship, number of millable canes per plot, cane weight,
length of cane, number of internodec, length of internocde
and girth of cane were consldered as components of cane
yield, Juiciness, brix, and pol percentace at 12th month
were considered as components of C.C.S.% (Commercial cane

sugar recovery percentage). The cane yield and C.C.S.
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percentage are considered as components of sugar yield.

The direct and indirect effects of the six
components ort cane yield, three components on C,.C.S.
percentage and two components on sugar yield and their
respective genotypic correlation coeffigients are
presented in Tables 7,8 and 9 respectively. The path
diagram with path coefficients (direct effects) and

the genotypic correlations are presented in Figure 4,

The girth of cane had the maximum direct effect
on cane yield (1.16) and positive indirect effect
through length of cane and negative indirect effects
through all the remaining components such as number of
millable canes, cane weight, number of internodes and
length of internode thereby reducing the genotypic

correlation coefficient of girth of c¢ane on cane yield.

The number of millable cane is the second
component having high positive direct effect (0.93)
on cane yield., This component exerts positive indirect
effects on cane yield through cane weight, length of
cane and number of internodes, The number of millable
canes exerts high negative indirect effect (=0,53) via,
girth of cane and low negative indirect effect (0,06)

via length of internode.



Table 7.

Direct and indirect effects of the components on cane yield in the plant crop

Indirect effects via

Total
c ents Direct corre=
omponen effects Number of Weight Length  Number Length Girth lation
e millable of of of of of
cane per cane cane inter- inter- cane
plot nodes node
Number of
millable 0.93 - 0,20 0,04 0,01 =0,06 «0,55 0,57
canes per
plo
Weight of =0,39 =0,.48 - 0,38 «0,13 «0,06 1.16 0,48
cane
Length of 0.66 0,06 «0.23 - -0,12 -0.17 0.47 0.67
cane
Number of ~0.26 -0.02 ~0.20 0.32 - 0,24 0.48 0.56
internodes
Length of - - - o
internode 0.33 0.14 0.05 0.26 0.14 0.05 0.11
Girth of cane 1.16 -0,44 -0,39 0,27 «0,11% -0,02 - 0,47
Residual effect : 0,135

)T



Table 8. Direct and indirect effects of the components
on C.C.S. percentage in the plant crop
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Indirect effects via

Sl. Direct Total
No, Components effects ;i iciness Brix Pol ggiigg
at 12th at 12th at 12th
month month month
1. Juiciness at
. 42th month 0.05 - 0.01 0,15 0.21
2, Brix at 12th
month 0.25 0.01 - 0.72 0.98
3. Pol at 12th
mon th 0.73 0.01 0.25 - 0.99
Residual effect: 0,033
Table 9. Direct and indirect effects of the components on
sugar yield in the plant crop
Indirect effects via T
Direct - otal
Cane yield C.C.S. COrrem
ﬁi‘ Components effects per plot percentage lation
° at 12th
month
1. Cane yleld
per plot 0.79 - 0.02 0.81
2, C.C.S.
perc¢entage
at 12th month 0.%8 0.03 - 0.61

Residual effect: 0,071



Fig.4. Path diagram showing the direct effects
and interrelationships of cane yleld
per plot, C.C.S percentage and sugar
yield per plot in the plant crop.

C.Y = Cane_vield per plot

1. Number of millable canes per plet
2. Weight of cane

3, Length of cane

4. Number of internodes

5., Length of internode

6. Girth of cane

C.C.S - Commercial cane_sugar percentage
Te Juiciness at 12th month

2. Brix at 12th month
3 Pol at 12th month

S.Y « Sugar yield per plot
R = Residual effect.



FIG 4 PATH DIAGRAM SHOWING THE DIRECT EFFECTS AND INTER_-
RELATIONSHIPS OF CANEVYIELD PER PLOT, CC S PERCENTAGE
AND SUGARYIELD PER PLOT IN THE PLANT CROP
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Length of cane is the third major component
having direct effect on cane yield (0.66). It exerts
high positive indirect effect (0,47) via girth of cane
and very low positive indirect effect via., number of
millable canes per plot, whereas through the remaining
three components viz, cane weight, number of internodes
and length of internode, it had negative indirect effects,
Eventhough the length of cang recorded highest genotypic
correlation with cane yield among the six components
considered for path analysis, it had only a relatively

lower contribution foxr cane yield.

Eventhough the remaining three components such
as cane weight, number of internodes and length of
internode, had positive genotypic correlations with cane
yield, they putforth only negative direct effect on cane
yield., The negative direct effect of cane weight on
cane yield was highest (-0,39), followed by length of
internode (=0.33) and number of internodes (=0.26).
Cane weight put forth maximum positive indirect effect
on cane yield through girth of cane (1.16) followed
by length of cane {0,38) while, tnrough number of
millable canes, number of internodes and length of
internode, the effecits were indarect and negative,

The number of internodes exerts positive indirect effects
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on cane yield via, the length of cane (0.32), length
of internode (0,24) and girth of cane (0.48) and
negative indirect effects on cane yield through number
of millable canes (~0,02) and cane weight (=0,20),

The length of internode had positive indirect effects
on cane yield through length of cane {0.26), number

of millable canes per plot (0.14) and number of inter-
nodes (0.14), while through cane weight and girth of

cane, it had low negative indirect effects.

The residval effect is small indicating that
most of the genetic variability foxr cane yield and its
components were accounted by the model used for the
study of cause-effect relationship. The girth of cane,
number of millable canes and length of cane which had
high positive direct contributions for cane yield may
be considered in selection programmes for increasing

cane yield.

Among the three components of C,C.S.percentage,
the pol percentage at 12th month exerts maximum positiive
direct effect (0.73) followed by brix at 12th month (0,25)
and juiciness at 12th menth (0,05). Even though the
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genotypic correlations of brix at 12th month and pol
percentage at 12th month with C.C.S percentage are of
equal magnitude, the direct contribution of pol percent-
age at 12th month is higher than that of brix at 12th
month. Pol percentage at 12th month exerts high positive
indirect effect through brix at 12th month (0.25) and

the brix at 12th month exerts positive indirect effect
through pol percentage at 12th month (0.72) on C.C.S
percentage. Juiciness at 12th month exerts low positive
indirect effects on C.C.S5 percentage through brix at

12th month (0.01) and pol percentage at 12th month (0.15),
The pol percentage at 12th month which had maximum

direct effect on C.C.S percentage may be taken into
consideration in selection programmes for increasing
sugar recovery. The residual effect is very small indica-
ting that most of the variability for C.C.S percentage has

been accounied by the model used for the study.

Among the two components considered for sugar
yield, the cane yield exerts higher direct effect (0.79)
than C,C.S percentage at 12th month (0.58). Cane yield
exerts low positive indirect effect (0.02) on sugar yield
through C.C.S percentage and the C.C.$ percentage exertis
low positive indirect effect (0.03) ithrough cane yield.
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By increasing the cane yield per plot rather than
C.C.S.percentage, the sugar yield per plot can be
increased. The low residual effect indicated that
most of the variability for sugar yield and its two

components has been accounted by this model.

4,2 First ratoon crop

4,2.1 Genetic variability

The data collected from the first ratoon crop
of 48 clones evaluated at Sugarcane Research Station,
Thiruvalla were statistically analysed and the abstract
of ANOVA is presented in Table 10, The clones showed
highly significant differences in respect of all the
21 characters except juiciness at 10th month. The
mean values of 21 characters along with their respective
C.D. values are presented in Tables 11 and 12. The
wide differences in the mean values exhibited by the
different clones for the characters indicate the
presence of large amount of varlabiliiy in the biolo=-
gical material used for the study. The cane yield and
sugar yield of 48 clones in the first ratoon crop are

presented in Figure 5,



Table 10, Analysis of variance for the first ratoon crop

Mean squares

oy Characters Replications  Glones Error F(Clones)
1. Germination count (45th day) 67,42 3121,22 398,16 7 84¥%
2. Shoot count (180th day) 4975,39 1759.46 291,76 6,03%+
3., Number of late shoots {at harvest) 18.34 3.86 0.54 7o 15%%
4, Number of millable canes per plot 342,51 862,72 260,09 3,32%
5, Weight of cane 0.93 0,19 0,06 3,16%%
6, Length of cane C.19 0,16 0,07 2,28%%
7o Number of internodes 20,55 31,52 6.57 4,79 &k
8., Length of internode 1.39 8,82 177 4,98%>
9. Girth of cane 0.22 1.65 0,32 5,16%*
10, Cane yield per plot 1041.84 1251.,07 281.30 4,45%%
11. Juiciness at 10th month 3855.29 4593,.22 4015,41 Te14
12. Juiciness at 12th month 4377.56 6096,56 3353,79 1.82%%
13, Brix at 10th month 13.27 6,66 1.61 4, 14%%
14. Brix at 12th month 6,62 8,67 2,24 3.87%X
15. Pol at 10th month 99.63 11,03 2,90 3,80%4
16. Pol at 12th month 14.43 11.38 3,28 3,4T#%
17. Purity percentage at 10th month 62,62 45,42 17.63 2,97%*
18, Purity percentage at 12th month 78.42 22,79 13.85 1. 644X
19. C.C.S. percentage at 10th month 12,65 7.35 1,96 3, 75%%
20, C,C.S., percentage at 12th month 9,51 6.75 2,15 3, 14%%
21, Sugar yield per plot 22,76 21,50 3,91 5,49%%

*# Significant at 1 per cent probability level

adt



n v«lu., of can. yl.U

first ratoon crop

Table 11
Germina-  Shoot
tion count
count (180th
(45th day)

day)
80.3 104.3
46.0 64.3
81.7 80.3
181.0 154.7
37.7 4B.0
83.7 132.0
111.0 126.3
81.7 103.3
92 7 092.7
119.0 118.7
74.3 99.3
83.3 95 3
124.3 137.7
96.0 116 0
40.7 74.3
30 7 94.3
102.0 129.3
77.3 85.7
76.7 109.3
70.7 87.0
127.7 102.7
101.7 114.0
72.7 91.0
68.7 91.7
43.3 82.0
41.7 65.3
86.3 97.0
87.0 93.0
72.0 71.0
195.7 129.3
59.7 70.0
90.7 106.3
107.7 94.7
58.7 84.0
115.3 116.7
52.3 83.0
27.3 52.0
73.0 105.7
58.0 82.7
80.7 140.0
75.7 105.3
95.3 114.3
88.7 96.0
61.7 84.3
86.0 113.3
85.3 160.7
66.0 70 7
85.3 122.0
32.26 27.61

Number
of lata
mhoots
(«t
harvest)

33.0
9.0
22.0
27.3
10.7
33.7
11.0
5.7
18.0
19.7
4.0
21.0
10.0
4.3
9.7
1.7
8.0
6.0
10.0
11.3
16.3
22.0
18.3
12.7
7.3
5.7
16.0
10.0
9.0
58.0
6.7
13.3
21.0
6.7
14.7
9.7
3.0
8.0
2.3
8.3
2.3
7.7
10.0
10.0
7.7
18.3
13.7
10.3

1.19

Number of
millable
canas per

plot

45.3
49.0
55.3
83.0
36.0
98.3
2.7
72 0
52 0
85.7
73.7
75.0
9.7
85.7
78.3
50.7
103.0
64.7
61.0
68.0
82.0
80.3
80.0
&,,0
70.3
74.0
79 3
39.0
447
113 0
63.7
71.7
77.3
57.3
75.3
74.0
38.0
72.0
70.7
69.3
86.0
82.3
70.0
57.0
99.0
84.3
4.7
83.7

26.07

,nd morphological ch.rict,, .

Weight
of cane

(kg)

1.21
0.79
1.34
1 07
1.47
0.85
1.11
0.96
1.30
1.25
1.57
1.62
1.19
1.38
1.15
0.98
1.43
1.28
1.23
1.75
1.11
0.92
1.52
1.35
1.50
1.58
0.97
1.38
1.53
1.55
1.29
1.33
1.57
1.47
1.14
1.10
0.66
0.94
0.72
0.75
1.35
1.19
143
1.24
1.42
0.82
1.40
0.86

0.386

Length
of cane Number
<») nodes
1.76 17.5
2.20 25.6
2.30 21.5
2.11 21.2
2.05 20.1
2.07 25.0
2.04 21.1
1.86 17.9
2.30 19.4
2 16 22.4
2.57 27 1
2.32 241
2.47 23.5
2 17 23.5
2 15 20.5
1.74 18.3
2 49 25.3
2.49 26.5
2.10 24.0
2.13 17.7
2 01 21.4
2.07 25.2
2 49 26.0
2.25 20.5
2.06 16.3
2.16 21.8
2 16 19 9
2.25 27.7
2 11 18 9
2 56 17.4
2.04 18.8
2.45 22.0
2.12 20.8
2.25 18.9
2.13 17.9
2.12 19.3
1.65 17.3
2.06 19.8
2.05 21.3
1.84 17.2
-2.69 25.9
2.34 17.5
2.29 21.5
1.81 17.9
2.39 29.4
2.02 16.8
2 3 21 0
2.39 21.5
0.426 4.14

of inter-

N

Length
of
inter-
node
(cm)

10.4
10.3
12.2
11.2
10.5
9.3
10.9
11.4
15,2
11.5
10.6
11.6
11.8
11 0
10.6
9.6
10.3
12.2
12.0
12.7
11.4
10.5
12 1
11.4
14.8
11.7
12.8
10.9
131
17.2
13.4
13.6
12.5
13.6
12.9
12.5
9.9
12.4
11.6
12.3
16.2
15.5
11.9
11.0
9.2

13.9
13.0
11.2

2.15

Girth
(o)

cane

@

8.87
6.93
8.84
8.02
8.93
7.24
7.65
7.45
8 01
8.08
7.75
8.54
7.87
8 53
7.44
6.15
7.16
7.85
6.61
8.12
7.9B
6.98
7.21
7.56
8.02
8.44
7.80
8.98
8.60
7.83
7.74
7.79
8.77
8.72
7.08
7.08
6.65
7.69
5.99
6.99
7.08
7.34
7.61
8.73
6.95
6.05
7.62
7.52

0.909
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12th
Month

18.0
21.8
17.4
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21.9
19.2
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16.3
15.9
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19.8
16.1
16.6
18.6
16.9
18 4
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17.9
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17.0
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14.9
16.3
14.9
16.9
11.6
17.7
16.4
18 0
16.0
13,6
16,1
15.5
15.7
17.4
16.1
16.9
14.3
17.9
16.7
15.6
14.5
15.1
12.1
16.9
15.7
15.6
14.3
12.1
15.5
13.4
12.9
15.6
16.9

of augaryield and It,

(&)}
at

12th
Month

16 0
20.0
15.5
18.4
18.1
20.1
16.6
13.7
13.8
13.7
16.9
18.4
14.2
13.8
16.7
14.9
16
15.
15
16.
17
17
19
14.
14
17.
15
15
17.
16
14.
13
18
15.
17
12
16
14
19
14.
16
13.
13.
16
16
12
16
16.

™

© 0 nooOohpEeo N w~N-NOANQERNDWO®OU®O U wWwh U O

[(e]
w

attribute In th.

Purity ()
at “at
10th 12th
Month Month
81.* 88 8
85 6 92.1
88.5 88.8
83.8 90.4
86.4 92.3
91.1 92.0
72.7 86.5
74.5 84.3
84.2 84.1
B6.5 86.2
89.2 91.8
91.7 92.8
81.5 88.1
86.3 82.4
90 7 89.3
88.0 88.2
86.6 91 2
88.6 86.4
88.4 87.0
76.0 88.2
90.8 90.3
93 3 90.2
91.7 93 8
88.8 86.9
83 1 86 3

87.0 92.3
90,2 B9.6
88.4 90 0
90.7 92 2
91.9 89 6
90.3 87.7
86.2 82.0
93.5 90.2
93.6 91.4
88.1 90.2
87.1 81.7
81.7 89.2
81.2 89 0
93 3 94.2
89 4 86.4
87.8 89.3
85.7 86.4
80.1 81.8
90.1 90 6
83 0 88 6
83.3 80.7
86.5 87.1
90 6 90.2
6 79 6 01

C. C. S
at Tt—
10th 12th
Month Month
9.7 11.1
10.8 14.1
111 10.7
9.9 12 9
10.8 12 B
13.0 14.2
6.8 11.4
7.1 9.3
8.9 97
9.5 9 4
11.1 11.9
11.1 13.0
8.1 9B
9.0 9 2
12 1 11 8
10.4 10.3
11 3 11 8
10,3 10.3
11.7 10 7
7.4 11.3
12.4 12.1
11 7 12 2
13.1 13.5
11 1 10.1
9.1 10 O
10 7 12 5
111 10 7
11.0 10.5
12 2 12.1
11 4 11.7
11.8 9.8
9.B 9.1
12.7 12.8
11.9 11.1
10.6 12 1
9.3 8.4
10 1 11 6
8.1 10.0
12 0 13.8
10.9 9.6
10.7 11.8
9.8 9.2
e.o 8.6
10 8 11 2
90 11.4
8 7 8.3
10 6 11.0
11.8 11 8
2 26 2 37

128

flr.t ratoon crap

Sugar
yiald

er
plot

10 85

o o~ O b
[(e]
o

10 22
11 00

1.86
13 71
5.78
6.59
6 57
7,35
6 70
10.97
4.57
5 82
B 80
7 15
5.09
4 95
13 82
4 79
5.52
10.32
5 57
7 23
4 60
2 28
5 20
5 82
3 93
9.77
5 68
5 13
6 63
10 43
3 59

571
8 09

3 198

Suga
yla

=

6.17
581
6 63
13 39
5.32
12.33
7 38
5,44
6.25
8 52
12 62
13.58
10 64
7.54
8 88
2 30
16 92
7.1%
8.13
8.11
9 07
8 27
13 54
5.64
7.18
10.86
8 83
6 28
6,11
17 06
591
6.81
12 74
6.88
8.92
5.68
2 81
6.42
7.18
4 85
12.06
7.26
6.33
8 18
12.87
* 43
7 05
9 99

3 947



Fig.9. Cane yield and sugar yield in

No. Clones No, Clones
C.t CoC.774 C.17 CoG.777
2 Fale2 ® 18 S=105
"3 T=67172 " 13 S=33

"4 Co,.658 " 20 MS. 6847
"5 Co.62174 v 21 Co.740
"eé Co.997 a 22 IC,225
"7 Co.6807 v 23 Co.6907
"8 Co,1340 w24 Co.56304
v9 C0.1307 n 25 CoA . 7602
® 10 Co,7717 " 26 S=99

" 11 Co.62175 w27 GoC.775
" 12 S=87 " 28 KHS,.3296
" 13  Co.419 " 29 CoC. 671
" 14  CoC.779 " 30 CoC.771
" 15 Co.7219 v o3 CoC.773
" 16 Co.527 32 CoC,772



the first ratoon crop.
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Co0.62101
Co. 6806
CaC,778
B=37172
Co,130%
Co,.785
Co.453
Col.7114
S=77
Co,.295
Co.449
CoM.7125
Co,527=M=10
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4,2,1.1 Germination count:

The clone Co,6806 recorded the lowest germination
count {27.3) and the clone CoC,771 had the highest
germination count (195.7) on the 45th day. The clone
Co.658 was on par with CoC.771.

4.2.1.2 Shoot count:

The shoot count on the 180th day ranged from
48,0 (Co,62174) to 160,7 (Co.449), The clonas Co.658,
Co.419 and Co.1305 were on par with Co.449,

4.,2.1.3+« Number of late shoots:

The clones showed a range of 1.7 (€Co0,527) to
58.0 (CoC.771) for the number of late shoots at harvest.
No clone was on par with CoC.771 in respect of this

character.
4.2.,1.4 Number of millable canes:

The number of millable canes per plot ranged from
36.0 (Co.62174) to 113.0 (CoC.771). The clones C0,997,
Co.419, CoG.777 and Co,995 were on par with CoC,771.
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4,2.1.,95 Weight of cane:

The weight of cane ranged from 0.66 kg (Co.6806)
to 1.75 kg (MS.6847). Sixteen clones viz, Co.62174,
Co,62175, S=-87, CoC.779, CoC.777, Co.6907, CoA,.7602,
S=99, KHS5.3296, CoC.671, CoC.771, Co.7704 and CoA.7601,
CoM. 7114, C0,995 and ComM.7215 were on par with MS~6847.

4.2.1.6 Length of cane:

The length of cane ranged from 1.65 m (Co,6806)
to 2.69 m (Co.785), Fifteen clones were on par with
Co.785 for this character. The clones were T.67172,
C0.1307, C0.62175, S=87, C0.419, CoC.777, S=105,
C0.6907, CoG.771, CoC.772, Co0.453, CoM.7114, C0.993,
CoM.7125 and Co.527-M=10,

4,2,4.7 Number of Internodes:

The number of internodes ranged from 16,3
{CoA.7602) o 29.4(C0.993). The clones F=i=2, C0.62175,
CoC.777, 5~105, Co.6907, KHS.3296 and Co.785 were on

par with Ceo,995.

4,2,1.8. Length of internode:

The length of interncde ranged from 9,2 cm

(C0.995) to 17.2 em (CoC.771). The clones Co.1307,
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Co.785 and Co0,.453 were on par with CoC.771.

4,2,1.9 Girth of cane:

The girth of cane ranged from 5,99 cm (B=37172)
to 8.98 cm (KHS.3296), Twelve clones were on par with
KHS.3296 in respect of this character. They are CoC.774.
T.67172, C0.62174, Co.7717, S=87, CoC.779, MS.6847,
S=~99, CoC.671, Co.7704, CoA.,7601 and S=77.

4,2,1.10 Yield of cane:

The cane yield per plot ranged from 17.3 kg
{Co.527) to 117.7 kg (CoC.771). The clones CoC.777
and Co.995 were on par with CoC.771 in respect of
cane yield per plot.

4,2,1.11 Juiciness at 10th month:

The juiciness at 10th month ranged from 499 ml
(Co.1340) to 713 ml (CoC.777). The clones Co0.997,
Co,7717, C0.62175, S-87, Co.419, S=-105, MS.6847,
Co.7704, CoC.778 and CoM.7114 were on par with CoC.777.

4,2.1.12 Juiciness at 12th months

The juiciness at 12th month ranged from 438 ml
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{CoA,7602) to 739 ml (Co.7704). No other clone was

on par with Co.7704 in respect of this character.
4,2,1.13 Brix at 10th month:

The brix at 10th month ranged from 14.6 (Co,6807)
to 20.4 {C0.997). Twelve clones were on par with
Co.997 in respect of this cnaracier, They are Feie2,
3«87, C0.7219, CoC.777, $=33, 0,740, G0.6907, S=99,
CoC,671, CoC,773, Co,7704 and Co.527=M=~10,

4,2.1.14 Brlx at ‘12th month:

The brix at 12tk month ranged {rom 14.8 (Co.62101)
to 21.9 {C0.997). The clones Fei=2?, Co,658, Co.62174,
5«87, C0.6907, Co0,.7704 and B~37172 were on par with
Co.997.

4,2.1.15 Pol percentage at 10th month:

The pol percentage at 10th month ranged from
10,9 (Co.6807) %o 18,6 (C0,997). Nineteen clones were
on par with C0,997 in respect of thls character, They
are F-1=2, T=67172, C0.62175, S=87, C0.7219, CoC.777,
$=33, C0.740, C0.6907, IC.22%, C0.6304, S=99, CoC.&671,
CoG.771, CoC.773, Co0.7704, CoA.7601, B-37172 and
CoM,527=}im=10,
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4,2,1.16. Pol percentage at 12th months

The pol percentage at 12th month ranged from
12,5 (C0.62101) to 20,1 {C0.997). The clones Fw1=-2,
Co,658, Co0.062174, S-87, Co0.740, IC=225, Co,6907,
$=99, Co0.7704, C0.62198 and B=37172 were on par with
Lo.997.

4,2,1.17. Puraty percentage at 10th month:

The purity percentage at 10th monch ranged from
72.7 (Co,6807) to 93.6 (CoA.7601). The clone CoA.7601
was on par with T=-67172, Co.997, Co,62175, S=87, Co.7219
C0.527, CoC.777, S=105, S~33, Co,740, TC=-225, Co.6907,
Co,6304, S=99, CoC.775,KHS.3296, CoC.671, CoC.771,
CoC.773, Co.7704, C0,62198, Co.62101, B~37172, Co,1305,
Co.78%2, S=77 and Co.b27=M=10,

4.2,1.18. DPurity percomtags at 12th month:

The purity percentage at 12th month ranged from
80.7 (Cc.449) ta 94.2 (B=37172). The clone B=37172 was
on par with CsC.774, Fele2, T=67172, Co.638, Co0.62174,
C0.997, Co0.62175, $-87, Co.7219, Co.527, CoC.777,
M&=6847, Co,740, IC-225, C0.6907, S=99, CoC.773,
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KHS.3296, CoC.671, CoC.771, Co.7704, CoA,7601,
C0.62198, C0.6806, CoC.778, Co.785, S=77, C0.995
and CoM.527-=M=10,

4,2,1.,19. C.C.S« Percentage at 10th month:

The C.C.S.percentage at 10th month ranged from
6.8 (Co0.6807), to 13.1 (C0.6907). The clones F=im2,
T-67172, Co,62174, C0.997, Co,62175, S-87, Co0.7219,
CoC.777, S=33, C0.740, IC-225, Co0.6304, CoC.775,
KHE5.3296, CoC.671, CoC.771, CoC.773, Co,7704, CoA.7601,
Co0.62198, B~37172, C0,1305, S=77 and Co0.527=M=10 were
on par with Co.6907.

442.1.20. C.C,S. Percentage at 12th month;

The C,C.S, percentage at 12th month ranged from
803 (Co.449) to 14,2 (Co0.997). The clone Co0.997 was
on par with F=1=2, Co0,658, Co0.62174, Co.62175, S$-87,
Co.7219, CoC,777, Co.,740, 1C=225, Co,6907, S=99,
CoG.671, Co0.7704, Co0.62198, B-37172, Co.785 and
Ca,527=M=10,

4,2.1.21. Yield of sugar:

The sugar yield per plot ranged from 1.86 kg
(Co.527) to 13.82 kg (CoC.771). The clone CoC.771 was



on par with Co.658, S-87, CoC.777 and Co.6907 in

respect of this character,

4,2,2. Genetic parameters

The mean, S.E. of mean, range and the genetic
parameters such as genotypic and phenotypic coeffi-~
cients of variation (G.C.V and P.C.V), heritability(Hz)
and genetic advance (G.A) for the best 5 per cent of
the values as percentage of mean calculated are presented
in Table 13. The histogram representing the genetic
parameters in the first ratoon crqp are presented in

Figure 6,

The G,C.V was highest for germination count on
the 45th day (36.5) followed by sugar yield per plot
(35.7) and number of late shoots at harvest (31.3).

The higher genotypic coefficient of variation indicate
that large amount of genetic variability was present
for the above characters. The juiciness at 10th month
and purity percentage at ‘i2th month recorded the lowest
genotypic coefficient of variation (2.4) followed by
purlty percentage at 10th month (4.4). The characters
such as cane yield per plot, shoot count on the 180th



Table 13, Estimates of genetic parameters in the first ratoon crop

Coefficients -

of variation Herita Genetic
Characters Mean  S.E. Range bility advance

Geno=  Pheno-
typic  typic

. Germination count (45th day) 82,5 11.52 27.3 =195,7 36.5 43,8 69,5 62,7
Shoot count (180th day) 100,3 9.86 48,0 «160,7 22,1 27.9 62,6 36,0
Number of late shoots{at harvest) 3.3 0,42 147 = 58.0 31,3 38,2 67.1 53,0
Number of millable canes per plot 72,0 9.31 36,0 «113.0 19.7 29,8 48,6 29,8
Weight of canes (kg) 1.2 0.14 0.7 = 1.7 17.0 25,9 43,3 23,1
Length of cane (m) 2,2 0,15 166 = 2,7 7.8 14.4 29,3 8.7
Number of internodes 21.2 1,48 16,3 = 29,4 13,6 18,2 55,9 20,9
Length of internode (cm) 1241 0.77 9.2 = 17.2 12,7 16.8 56,9 19,7
Girth of cane (cm) 7.7 0,32 6,0 - 8,9 8,7 1.4 58,4 13,7
Cane yileld per plot (kg) 61,3 9.68 17.3 «=117,7 29,3 40,1 53,5 44,2
Juiciness at 10th month mlg 570.3 36,58 499,0 -713.0 2.4 11.4 4,6 1.1
Jurciness at 12th month (ml 521,.4 33.43 438,0 =739,0 5.8 12,5 21.4 5.5
Brix at 10th month (%) 17.4 0.73 14,6 = 20,4 7.4 10.4 51.1 11.0
Brix at 12th month (%) 18,0 0.86 14,8 = 21.9 8.1 11.6 48,8 1.7
Pol at 10th month (%g 15,2 0.98 10,9 - 18,6 10.8 15,6 48,2 15,5
Pol at 12th month (% 16,0 1.04 12,5 = 20,1 10,3 15.3 45,1 14,2
Purity at 10th month (%) 69.3 2,42 72,7 - 93,6 4.4 7.5 34.4 5,3
Purity at 12th month (% 70.5 2,15 B80.7 = 94,2 2,4 5.8 17.7 2,1
C.C.S. at 10th month (% 10.5 0,81 6.8 -~ 13.1 12,8 18.5 47,8 18,2
C.C.S. at 12th month (%) 11.1 0,84 8,3 = 14,2 11.1 17.3 41,6 14,8
Sugar yield per plot (kg) 6.8 1.14 1.9 = 13,8 35,7 46.1 60,0 56,9

3ET



Fig.6. Genetic parameters in the first ratoon crop.
No. Characters

Germination count {45th day)
Shoot count (180th day)
Number of late shoots { at harvest)
Number of millable canes per plot
Weight of cane

Length of cane

Number of internodes

Length of internode

Girth of cane

10 Cane yield per plot

11 Juiciness at 10th month

12 Juiciness at 12th month

13 Brix at 10th month

14 Brix at 12th month

15 Pol at 10th moath

16 Pol at 12th month

17 Purity at 110th month

18 Purity at 12th month

19 C.C.S at 10th month

20 C.C.S at 12th month

21 Sugar yield per plet
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day and number of millable canes per plot had

relatively high genotypic coefficient of variation.

The phenotypic coefficient of variation was
highest for sugar yield per plot (46.1) followed by
germination count on the 45th day (43.8) and cane
yield per plot (40.1). The purity percentage at 12th
month recorded the lowest phenotypic coefficient of
variation (5.8) followed by purity percentage at 10th
month (7.5) and brix at 40th month (10.4), The
characters such as number of late shoots at harvest,
number of millable canes per plot, shoot count on
the 180th day and cane weight had relatively high

phenotypic coefficient of variation.

The germination count on the 45th day had the
highest heritability (69.5) followed by number of
late shoots at harvest (67.1), shoot count on the 180th
day (62.7) and sugar yield per plot (60.0). The
jurciness at 10th month recorded the lowest heritability
(4.6) followed by purity percentage at 12th month
{(17.7) and julciness at 12th month {21.4). The low
heritability estimates recorded in the above characters
indicate the larger influence of the environment in the

expression of those characters.
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The genetic advance under selection was highest
for germination count on the 45th day (62.7) followed
by sugar yield per plot (56.9), number of late shoots
at harvest (53.0) and cane yield per plot (44.2).

The juiciness at 10th month had the lowest genetic
advance (1.1) followed by purity percentage at 12th
month (2.1), purity percentage at 10th month (%,3) and
juiciness at 12th month (5.5).

Moderate to high heritability along with high
genetblc advance were recocded for characters like
germination count on the 45th day, number of late shoots
at harvest, sugar yield per plot, shoot count on the
180th day, cane yield per plot and numbexr of millable
canes per plot. This indicates that selection based on
the above characters will be effective for increasing
the cane and sugar yield. Belatively high heritability
and low genetic advance were recoexded for characters
such as girth of cane; length of interncde, number of
internodes, brix at 10th and 12th months, pol percentage
at 10th and 12th months and C.C.S.percentage at 10th
month. Both heritability and genetic advance were low
for length of cane, juiciness at 10th and 12th months

and purity percentage at 10th and 12th months,
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4.2.3. Correlation

The analysis of covariance was done for the
21 chavacters of the first ratoon trop and the geno~-
typic and phenotypic correlation coefficients were
estimated. The genotypic and phenctypic correlation
coefficients of cane yield, sugar yield and their
interrelationship with other characters are presented

in Table 14,

4.2.,3.1 GCorrelation of cane yield with morphological
and_gquality charcacters

Cane yleld recorded significant and positive
genotypic correlations with germination count on the
45th day, shoot count on the 180th day, number of late
shoots &t harvest, number of millable canes per plot,
cane welght and length of cane. The genotypic correla-
tion coefficients of cane yiela with number of inter-
nodes, length of internode and girth of cane were non=
significant and positive. The quallty components such
as juiciness, brix, pol, purity and C,C.S.percentages
at 10th and 12th months also recorded non-significant

and positive genotypic correlations with cane yield.
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The genotypic correlations of cane yield with sugar

yreld was also highly significant and positive.

The phenotypic correlation coefficients of cane
yield per plot was highly significant and positive with
germination count on the 45th day, shoot count on the
180th day, number of late shoots at harvest, number of
millable canes per plot, cane weight, length of cane,
number of internodes, length of internode, girth of cane
and sugar yield per plot. The quality characters such as
Jjuiciness, brix, pol, purity and C.C.S. percentages at
10th and 12th months had non-significant and positive

phenotypic correlations with cane yield per plot.

4.2,3.2, Correlation of sugar vield with morphological
and gquality cnaracters

Sugar yield per plot had significant and positive
genotypic correlations with germination count on the 45th
day, shoot count on ‘the 180th day, number of late shoots
at harvest, number of millable canes per plot, cane weight,
length of cane and number of internodes., The length of
internode and girth of cane recorded non-significant but
positive genotypic correlations with sugar yield per plot.

Among the quality characters, brix and pol percentage at 12th
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month and C.C.S, percentage at 10th and 12th months

had significant and positive genotypic correlations with
sugar yield per plot, whereas the characters such as
Juiciness and purity percentage at 10th and 42th months
and brix and pol percentage at 10th month had nonesignie-

ficant but positive genotypic correlations.

At the phenotypic level, the sugar yield per plot
had significant and positive correlations with all the
cane yield components except length of internode. The
phenotypic correlation of length of internode was none
significant but positive with sugar yield per plot. The
quality characters such as juiciness at 10th month, brix,
pol, purity and C.C.S. percentages at 10th and 12th months
recorded significant and positive phenotypic correlations
with sugar yield per plot. The juiciness at 12th month is
the only character whic¢h had non-significant and positive

phenotypic correlation with sugar yield per plot.

4.2.3.3, Correlation among cane vield and sugar yield

components

The germination count on the 45th day recorded highly
significant positive genotypic correlations with shoot count
on the 480th day, number of late shoots at harvest and number

of millable canes per plot. The characters such as cane
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weight, length of cane, number of internodes, length of
internode, girth of cane, juiciness at 10th and 12th months
brix at 12th month and purity percentage at 10th month had
non-significant but positive genotypic correlations with
germination count on the 45th day. The quality characters
like brix at 10th month, purity percentage at 412th month
and pol and C,C.S percentages at 10th and 12th months had
non-significant but negative genotypic correlations with
germination count on the 45th day.

At the phenotypic level, germination ¢ount on the 45th
day recorded significant and positive correlations with
shoot count on the 180th day, number of late shoots at
harvest, number of millable canes per plot, length of cane,
length of internode and juiciness at 12th month, whereas
cane weight, number of internodes, girth of cane, julciness
and purity percentage at 10th month and brix, pol and C.C.S
percentages at 12th month had nonwsignificant but positive
phenotypic correlations, The quality characters such as
brix, pol and G.C.S percentages at 10th month and purity
percentage at 12th month had non-significant and negative
phenotypic correlations with germination count on the 45th
day.

The shoot count on the 180th day had significant and

positive genotypic correlations with number of late shoots at
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harvest and number of millable canes per plot. The
characters such as length of cane, number of internodes,
length of internode and juiciness at 10th and 12th months
recorded non-significant but positive genotypic correlations
with shoot count on the 180th day. The genotypic correlation
coefficients of shoot count on the 180th day with cane
weight, girth of cane, brix, pol, purity and C.C.S. percent-
ages at 10th and 12th months were non-significant and

negative,

The phenotypic correlation coefficients of shoot
count on the 180th day was significant and positive with
number of late shoots at harvest, number of millable canes
per plot and length of cane, whereas the characters such
as number of internodes, length of internode and juiciness
at 10th and 12th months recorded non~significant but
positive phenotypic correlations. The shoot count on the
180th day had significant but negative phenotypic correla=
tions with cane weight, girth of cane, brix and pol percente
age at 10th month. The other characters such as brix and
pol percentage at 12th month and purity and C.C.S. percent-
ages at 10th and 12th months had non-significant and
negative phenotypic correlations with shoot count on the

180th day.
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The number of late shoots at harvest had highly
significant and positive genotypic correlation with
number of millable canes per plot only, The characters
such as cane weight, length of cane, length of internode,
girth of cane, juiciness at 12th month, purity percentage
at 10th month, brix, pol percentage and C.,C.S. percentage
at 10th  and 12th monthshad non-significant and positive
genotypic correlations with number of late shoots at
harvest. The genotypic correlation coefficients of juiciness
at 10th month and purity percentage at 12th month were
non-significant and negative with number of late shoots

at harvest,

The phenotypic correlalion coefficients of number
of late shoots at harvest with number of millable canes
per plot, length of interncde, girth of cane, brix, pol and
C.C.S.percentages at 10th and 12th months were significant
and positive, The characters such as cane weight, length
of cane, number of internodes, juiciness at 12th month and
purily percentage at 10ih and 12th months had non-signi-
ficant but positive phenotypic correlations with number
of late shoots at harvesi. Juiciness at 110th menth had non-
significant and negative phenotypic correlation with this

character.
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The number of millable canes per plot had signie
ficant positive genotypic correlation with length of
cane, The other characters such as number of internodes,
length of internode, juiciness at 10th and {2th months,
brix at 12th month and purity percentage at 10th month
had nonesignificant and poesitive genotypic correlations
with the number of millable canes per plot. The geno=-
typic correlations of number of millable canes per plot
wiih cane weight, girth of cane, brix at 10th month,
purity percentage at 12th month and pol and C.C.S5, per=
centage at 10th and 12th months were nonesignificant

bul negative,

At the phenotypic level, the number of millable
canes per plot recorded significant positive correlations
with length of cane, number of internodes and length of
internode. The cane weight had nonesignificant and positive
phenotypic correlations, whereas girth of cane and brix
at 10th month had nonesignificant but negative phenotypic
correlations with number of millable canes per plot. All
the other characters such as julciness,pol, purity and C.C.S.
percentages at 10th and 12th months and brix at 12th month
had non=-significant and positive phenotypic correlations

with number of millable canes per plot.
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Cane weight had highly significant positive
genotypic correlations with length of cane and gizth
of cane only. The genotypic correlation coefiicients of
cane weight were non-significani but positive with all
other vield and quality characters such as number of
internodes, length of internode, Juiciness, brix, pol,

purity and C.C.S.percentages at 10th and 12th months,

At the phenotypic level, cane weight recorded
significant positive correlations with length of cane,
number of internodes, length of inlernode, girth of cane
and juiciness at 10th and 12th monihs. The brix, peol,
purity and C.C.S. percentage at 10th month had non-
significant but positive phenotypic correlations, whereas
the brix, pol, purity and C.C.S. percentages at 12th month
had nenesignificant and negative phenotypic correlations

with cane weight.

The length of cane had significant positive geno=
typic correlation with number of internodes, whereas the
characters such as length of internode, girth of cane,
brix at 12th month, juiciness, pol, purity and C.C.S.
percentages at 10ih and 12th months recorded non~signifi-

cant but positive genotypic correlation with this character.
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The phenotypic correlation coefficients of the
length of cane with number of intorncdes, length of
internode, girth of cane and juiciness at 10th month
were significant and pasitive, The characters such as
Jjuiciness at 12th month, brix at 10th month and pol,
purity and C.C.S,percentages at 10th and 12th months
had non~-significant but positive phenotypic correlations
with length of cane, The brix at 12th month had non-
significant and negative phenotypic correlation wiih

length of cane.

The number of internodes recorded highly signle
ficant but negative genotypic correlation with length of
internode and non-significant and negative genotypie
correlation with girth of cane. All the quality characters
such as julclness, brix, pol, purity and C,C.S. percentage
at 10th and 12th months had non-signiflcant but positive

genotypic correlations with number of internodes.

The phenotypic correlations of number of internodes
were significant and pesitive with juiciness, brix, pol,
purity and C.C.S. percentages at 12th month. The length
of interncde had significant but negative phenotypic

correlation and the other characters such as girth of cane,
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Jjuiciness, brix, pol, purity and C.C.S.percentages at
10th month had non-significant but positive phenotypic

correlations with number of internodes.

The genotypic correlation coefficients of length
of internode were non~significant but positive with girth
of cane, juiciness and purity percentage at 10th month.
The length of internode had non~significant and negative
genotypic correlations with characters such as juiciness
and purity percentage at 12th month and brix, pol and
C.C.5, pexcentages at 10th and 12th months.

At the phenotypic level, length of internode showed
non-significant and positive correlations with girth of
cane and juiciness and purity percentage at 10th month.

The quality characters such as brix, pol, purity and C.C.S.
percentages at 12th month had significant, negative pheno-
typic correlations with length of internode, whereas this
character had non=significant and negative phenotypic
correlations with juiciness at 12th month, brix, pol and

C.C.S.percentages at 10th month, \

The girth of cane had non-significant but positive

genotypic correlations with brix and pol percentage at 10th
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month and juiciness, purity and C,C.S, percentages at
10th and 12th months whereas the characters such as brix
and pol percentage at 12th month had non-significant and

negative genotypic correlations.

The phenotypic correlation coefficients of gixih
of cane were nonesignificant but positive with all the
quality characters such as juiciness, brix, pol, purity

and C.C.S; percentages at 10th and 12th months.

Juiciness at 10th month had nonesignificant but
positive genotypic correlation with juiciness at 12th month,
whereas the other quality characters such as brix, pol,
purity and C,C.S.percentages at 10th and 12th months had

non=significant and negative genotypic correlations.

The phenotypic correlation coefficients of juiciness
at 10th month was significant and positive with juiciness
at 12th month, whereas it was none~significant and positive
with purity and C,C.S. percentage at 10th month. The
characters such as brix and pol percentage at 10th and 12th
months and purity and C.C,S.percentages at 12th month
recorded non=significant and negative phenotypic correla-

tions with juiciness at 10th month.
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The genotyplic correlation coefficients of juiciness
at 12th month were non-significant but positive with the
quality characters such as brix, pol, purity and C.C.S.

peccentages at 10th and 12th months.

The phenotypic correlation coefficients of juiciness
at 12th month were non-significant but positive with brix,
pol, and C.C.S.percentages at 10th monih and purity percent-
age al 10th and 12th months. The juiciness at 12th month
had non-significant and negative phenotypic correlations

with brix, pol and C.C.S.percentages at 12th month,

The brix at 10th montn had highly significant
positive genotypic correlations with beix at 12th month,
purity percentage at 40th month and pol and C.C.S. percent-
ages at 10th and 12th months, whereas purity percentage at
12th month had non~significant but positive genotypic

correlation with this character,

The phenotypic correlation coefficients of brix
at 10th month were highly significant and positive with
quality characters such as brix at 12th month and pol,

purity and C.C.S.percentages at 10th and 12th months.

The brix at 12th month recorded significant and

positive genotypic and phenotypic correlation coefficients
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with pol and C.C.S.percentages at 10th and 12th months
and purity percentage at 12th month, whereas the purity
percentage at 10th month had non-significant but positive

genotypic and phenotypic correlations with this character.

The pol percentage at 10th month had significant
positive genotypic correlations with pol percentage at
12th month, purity percentage at 10th month and C.C.S.
percentage at 10th and 12th months. Purity percentage at
12th month had non-significant but positive genotypic

correlation with pol percentage at 10th month,

At the phenotypic level, all the quality characters
such as pol percentage at 12th month and purity and C.C.S.
percentages at 10th and 12th months had significant

positive correlations with pol percentage at 10th month,

The genotypic and phenotypic correlation coefficients
of Pol percentage at 12th month were highly significant
and positive with purity and C.C.S.percentages at 10th
and 12th months,

The purity percentage at 10th month had non~signi-
ficant but positive genotypic correlations with purity

percentage at 12th month and significant and positive
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genotypic correlations with C.C.S.percentage at 10th
and 12th months.

At the phenotypic level, purity percentage at 10th
month recorded highly significant and positive correlations
with purity percentage at 12th month and C.C.S.percentage
at 10th and 12th months.

The purity percentage at 12th month had non-signi=-
ticant but positive genotypic correlations with C.C,s,

percentage at 10th and 12th months.

The phenotypic correlations of purity percentage at
12th month was highly significant and positive with C.C.S.
percentage at 10th and 12th months,

The C.C,S.percentage at 10th month recorded highly
significant and positive genotypic and phenotypic correla=

tions with C,C.S.percentage at 12th month.

4,2.4, Path analysis

The number of millable canes per plot, cane weight,
length of cane, number of interneodes, length of internode
and girth of cane are considered as components of cane

yield. The juiciness, brix and pol percentage at 12th month
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are taken as the components of C.C.S.percentage. The
cane yield and C.C.S.percentage are considered as

components of sugar yield.

The direct and indirect effects of six components
on cane yleld, three components on C.C.S.perceniage and
the two components on sugar yield along witn their
respective genotypic correlations are presented in
Tables15, 16 and 17 respectively. The path diagram
representing the path coefficients (direct effects) and

the genotypic correlations are presented in Figure 7,

In the first ratoon crop, the number of miliable
canes per plot had maximum direct effect (1.16) on cane
yield, This component exerts positive indirect effects
on cane yield through number of internodes (0.17) and
length of internode (0.411). The number of millable canes
per plot also exerts a very high negative indirect effect
(-0.49) on cane yield through length of cane and low
negative indirect effects through cane weight (~0.03)

and girth of cane (~0.08).

The cane weight is the second component having
high direect effect (0.79). Cane weight exerts positive

indirect effects on cane yield via number of internodes



Table 15. Direct and indirect effects of the components on cane yield
in the first ratoon crop

Indirect effects via

sl Components Direct zozil
. P effectsNo, of milla= Weight Length No. of Length Girth lgtie-
No. ble canes of of inter- of of on
per plot. cane cane nodes inter- cane
node
1. Number of millae
ble canes per - - - -
plot 1.6 0,05 0,49 0,17 0.11 0,08 0.82
2. Weight of cane 0,79 =0,07 - =0,73 0,22 0,16 0,13 0,50
3. Length of cane =0,97 0,59 0,59 - 0.38 0,27 0,01 0.87
4, Number of inter-
nodes 0.73 0,27 0,24 0,51 - =0,32 ~0,02 0.39
5..Length of inter-
node 0,62 0,20 0,20 «0,42 =0,38 - 0,01 0.23
6, Girth of cane 0,18 =0,54 0.58 =0,02 =0,08 0,04 - 0,16

Residual effect:

0.041

cs1



Table 16, Direct and indirect effects of the components
on C.C,5. percentage in the first ratoon crop

Indirect effects via

n
th Total
s @ @ Juiciness Brix Pol at corre=~
No. Components He at 12th at 12th  12th lation
* Q% month month month

1. Juiciness at
12%th month  «0,03 - 0.28 -~0,03 0.22

2, Brix at 12th
month 1e23 ~0,01 - 0,22 1.00

3. Pol at 12th
month -0.29 -0,.01 1422 - 1,00

Kesidual effect: 0,016

Table 47, Direct and indirect effects of the components
on sugar yield in the first ratoon crop

24 Indirect effects via
oh Total
s1 he Cane yield C.C,S.percen= corre-~
No. Components g per plot tage at 12th lation
¢ o month
91+ Cane yield per
plot 0.86 - 0.08 0.94
2, C.C.5.Percent=
age at 12th -
month 0.30 0.23 0.53

Residual effect 5 0,157



Fig.7. Path aiagram showing the direct effects
and interrelationships of cane yield per
plot, C.GC.5 gercentage and sugar yield
per plot in the first ratoon cxrop.

C.Y = Cane vield per plot
1. Number of millable canes per plot
2. Weigh} of cane
3. Lengtﬁ of cane
4. Number of internodes
5, Lengthof internode
6 Girth of cane

C.C.S = Commercial canp sugar percentage
4. Juiciness at 12th month

2, Brix at 12th month
3. Pol at 12th month
$.Y = Sugar yield per plot

R = Residual effect.
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(0.22), length of internode (0.16) and girth of cane (0.13)
while this component had high negative indirect effect
(«0.73) through length of cane and low negative effect
through number of millable canes per plot (~0.07).

The number of internodes, the third component with
maximum direct effect { 0.73) on cane yield, exeris positiv
indirect effects through number of millable canes per plot
( 0.27) and cane weight ( 0,24}, while the indirect effects
of number of internodes on cane yield through length of
cane (-0.51), length of internode (~0.32) and girth of cane

(~=0.02) were negative.

The length of internode exerts positive direct
effect on cane yield {0.62) and indirect effects through
number of millable canes per plot (0.20), cane weight
(0.20) and girth of cane (0.0l). The high negative indirec
effect of length of internode on cane yield through length
of cane (~0.42) and number of internodes (~0.38) considerabl]
reduced the genotypic correlations of length of internode

with cane yield.

The girth of cane had a low positive direct effect
(0.18) on cane yield. Thas component exerts high positive

indirect effect on cane yield through cane weight (0.58)
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and low indirect effect through length of internode. The
girth of cane had high negative indirect effect on cane
yield via. number of millable canes per plot (~0.54) and
low negative indirect effects through length of cane (-0.02)
number of internodes (~0.08), thereby meducing the positive

genotypic correlations of girth of cane and cane yield,

The length of cane exects high negative direct
effect {~0.97) on cane yield, even though the genotypic
correlation between length of cane and cane yield is highly
significant and positive. The length of cane had positive
indirect effects on cane yield through the remaining five
components such zs number of millable canes per plot (0.59),
cane weigbt ( 0.59), number of internodes ( 0.38), length

of lintecnode ( 0.,27) and girth of cane (0.01).

The low residual effect indicates that most of the
genetic variability for cane yield and its components has
oeen accounted by ihis model. The number of millable
canes per plot, cane weighl and number of internodes, which
had high positave direct effects on cane vield may be
considered during Selection programmes for increasing the

yield of cane,

Among the three componenis of C.C.S. percontage, the



153

brix at l2th month had maximum positive direct effect
(1.23), where as the pol percentage at 12th month (0.21)
and juiciness at 12th month(=~0,03) had negative direct
effects on C.C.S, percentage. The pol percentage at 12th
month exerts high positive indirect effect on C.C.S. per-~
centage through brix at 12th month (1.22) and very low
negative indirect effect through juiciness at 12th month

(=0.01).

The juiciness at 12th month exerts high positive
indirect effect on C.C.S. percentage through brix at 12th
month (0.28) and low negative indirect effect (~0.03)
through Pol percentage at 12th month.

The residual effect is very low indicating that
most of the variability for C.C.S. percentage has been
accounted by this model. The brix at 12th month, which
had maximum direct effect on C.C.S. percentage may be
considered during selection programmes for increasing the

sugar recovery.

Among the two components of sugar yield, the cane
yield had high positive direct effect ( 0.86) rather
than C.C.S. percentage at 12th month ( 0.30). The cane

yield exerts very low pesitive indirect effect on sugar
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yield through C.C.S. percentage ( C.08) which in turn
exerts comparatively high positive indirect effect ( 0.23)
through cane yield. By increasing the cane yield per
plot rather than C.C.S. percentage, the sugar yield per
plot can be increased. The residual effect is very low
indicating that most of the variability for sugar yield

has been accounted by this model.
4,3, Location trials

The fifteen clones selected for multilocation
trials were evaluated at:three locations viz. Sugarcane
Research Station, Thiruvalla, Sugarcane Research Centre,
Chitoor and Horticultural Research Station, Ambalavayal.
The data collected from the plant crop were subjected
to location wise analysis of variance and the abstract
of ANOVA for eight characters at three locations are
presented in Table 18. At Thiruvalla, the clones revealed
significant differences in respect of all the characters
except pol percentage. At Chittoor, the clones showed
significant differences in respect of all the characters
except length of cane, At Ambalavayal, the clones
revealed significant differences in respect of all the

eight characters studied.



Table 18,

Analysis of variance for the plant crop at three locations

Mean squares

:g. Characters Thiruvalla Chittoor Ambalavayal
Replica- Clones Errorx F Replica=~ F Replica-
tions (clones) | tions Clones  EFror ((jnes)| tions Clones Error F
(clones)

1. Number of

millable 8101.63 976,20 188,35 5,18 1080.00 1%09,05 473.28 3.18 30,00 2501.83 624.93 4,08

Canes per

plot
2. weight of

s (kq) 0.23 0.07 0.0t 7.8 0.03 0.10 o0.01 10.58 0.02 0.09 0.01 9.5
3. lLength of .

cane (m) 1.47 0.15 o.02 17.%8 0.03 0.12 0,06 2,16 0.01 0.15 0.02 7.50
4, Girth of

cane (ca) 0.16 1,17 0.46 2.%4 0.40 0.0 0,25 3.28 0.24 1.10 0.15 7.5

e »*

> g:';'p é:ld“‘g) 31538.17 3245.27 465.8% 6.97 3032.08 2175.01 769.89 2.8% 54,67 1780.27 511.%8 3.45
6. Brix (%) 1.81 1,22 0.36 3.38 0.01 9.% 0,96 9.89 3.6 1.87 0.3 5.&§
7. ol (X) 0.92 2.24 0,97 2.1 1.10 5,37 1,34 PR | 2,31 1.55 a.%5 2.8]
8, Sugar yield

Do plot (kg)  361.23 63,92 7.55 8.4% 24.41 38,92 9.%0 4058 5,27 32,91 6.64 4,

« Significant at 5 per cent probability level
&% Significant at 1 per cent probability level
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The genetic parameters such as G.C.V., P.C.V.,
heritability and genetic advance estimated for the eight
characters on 15 clones at the three locations are
presented in Table 19. The histogram representing the
genotypic coefficient of variation, heritability and
genetic advance for the eight characters at the three

locations are presented in Figure 8.

The sugar yield per plot recorded the maximum
G.C.V ( 25.7) followed by cane yield per plot (20.7)
and number of millaole canes per plot ( 13.7) at
Thiruvalla., At Cnittoor also, tne maximum G.C.V was
recorded by sugar yield per plot { 20.5) followed by cane
yield per plot { 15.8) and number of millable c¢anes per
plot (15.0). At Ambalavayal, the highest G.C.V was
recorded by sugar yield per plot (23.7) followed by .
number of millable canes per plot (21.7) and cane yield

per plot (20.3).

Heritability in the broad sense was the maximum for
sugar yileld per plot { 78.9) followed by length of cane
( 78.7) and cane yield per plot (74.9) at Thiruvalla.

At Chaittoor, the highest heritability was for cane weight



Table 19 Estimates of genetic parameters in the plant crop at 3 locations

Coefficients of variation

Heritabili
Genotypic Phenotypic ot Genetic advance
&l., Character
NO. Thiru~ Chittoor Ambalae- Tharu- Ambala- Thiru- Chitoor Ambala-- Thiru- Chitoor
valla vayal valla Chittoor vayal valla vayal valla l‘\r{g?:ia-
1 Number of
il Sk

;‘@;gﬁog canes 13.7 15.0 21.7 16.7 20.8 28.0 67.6 52.2 60.0 23.2 22.4 34.6
2 Weight of .

cane 12.7 13.6 16.6 14.8 14.8 19.8 73 .4 84.7 69.6 224 25.7 28.%
3, Length of cane 10.5 8.5 12.2 - 11.9 13.4 13.8 78.7 39.9 77.9 19.3 11.0 22.2
44 Girth of cane 7.3 6.1 8.2 11l.1 8.4 9.5 43.8 51.7 75.8 10.2 8.9 14.8
S Cane yield

per plot 20.7 15,.8 20.3 23.9 23.0 27.3 74.9 47 .7 55.3 36.9 22.6 31.1
6 Brix 3.5 10.1 4.3 4.7 11.2 5.8 54.3 81.6 69.6 5.2 18.8 7.4
7 Pol 4.8 8.5 4.0 7.6 11.0 5.8 39.6 60.1 47.5 6.2 13.6 5.7
8 Sugar yield

per plot 25,7 20.5 23.7 28.9 26.4 29.1 78.9 60.8 66.4 47.1 32.9 39.7

€91



Fig.8., Genetic parameters in the plant crop
at three locations.

No. Gharacters

e Number of millable canes per plot
2. Weight of cane

3. Length of cane

4, Girth of cane

5, Cane yield per plot

6. Brix

T Pol

8, Sugar yicld per plot
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(84.7) followed by brix (81.6) and sugar yield per plot
(60.8). At Ambalavayal, the heritability estimate was
maximum for length of cane (77.9) followed by girth of
cane (75.8) and cane weight and brix (69.6 each).

The genetic advance was highest for sugar yield per
plot (47.1) followed by cane yield per plot (36.9) at
Thiruvalla. At Chittoor, the sugar yield per plot recorded
the maximum genetic advance (32.9) followed by cane
weight (25,7). Sugar yield per plot recorded the maximum
genetic advance (39.7) followed by number of millable canes
per plot (34.6) and cane yield per plot (31.1) at
Ambalavayal,

At all the three locations, the sugar yield per
plot, cane ¥ield per plot, number of millable canes per
plot and cane weight had high genotypic coefficients of
variation, heritability and genetic advance indicating
the reliability of these characters in selection programmes

aimed ait the improvement of cane yield and sugar yield.

4,3,1 Cane yield and sugar vield components over locations
4,3,1.1 Number of millable canes

The mean number of millable canes per plot of the

15 genotypes at the three locations are presented in



Table 20 and graphically presented in Figure 9. The
clones showed wide variability in respect of this
character at all the three locations. At Thiruvalla, the
clone Co.997 recorded the maximum number of millable
canes per plot (181 )followed by Co.7219 (175), while

at Chittoor, the clone Co0.785 recorded the maximum nume
ber of millable canes per plot (187) followed by Co0.997
(178). At Ambalavayal, the clone C0.995 had the maximum
number of millable canes per plot (226) followed by
Co.997 (187). The clone Co0.997 recorded the highest
mean number of millable canes per plot ( 182) over the

three locations followed by Co0.995 (179).

4,3.1.2 Weight of cane

The mean cane weight of the 15 genotypes at the
three locations are presented in Table 21 and the
histogram representing the cane weight is given in
Figure 10. The clone Co,62175 had the maximum cane weight
at Thiruvalla (1.75 kg) followed by Co.62174 (1.60 kg)
and Co,7219 (1.60 kg). At Chittoor, the maximum cane
weight was recorded by the clone S-99 (1.96 kg) followed
by Co.6907 (1.95 kg). At Ambalavayal, the clone S$-87
had highest cane weight (1,60 kg) followed by Co0.62175
(1.42 kg). The clone Co.62175 had the highest mean cane



Table 20, Mumber of millable canes per plot at 3 locations

gi: Clones Thiru~  Chittoor ﬁgggia‘ Mean
1. CoC.774 126 110 108 115
2, C0.62174 108 97 85 o7
3. G0.997 181 178 187 182
4, C0.62175 126 150 161 146
5, S=87 141 156 123 140
6. Co.7219 175 160 184 156
7. GoC.777 145 164 132 147
8. Co.740 162 174 128 154
9. Ca.6907 151 172 161 161
10. CoA.7602 132 131 136 133
11, S=99 156 150 132 146
12, CoC.771 159 175 173 169
13, CoC.671 105 108 109 107
14, C0.995 153 159 226 179
15, Co.785 154 167 122 153

G.M, 144,7 151,2 141,3 145.6




Fig.9. Number of millable canes
per plot at three locations.

No. Clones
Te CoC,774
2, Co, 62174
3. Co0,997
4, Co0.62175
S S-87

6. Co,7219
Te CoC.777
8. Co,740
9. Co, 6907
10, CoA, 7602
1. S=99

12, CoC.771
13, CoC, 671
14. C0.995

15, Co.785
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Table 21, Weight of cane (kg) at 3 locations

167

Sg' Clones ‘l;gﬁg— Chittoor e:‘k;:i a= Mean
Te CoC.774 1.23 1.38 1.15 1.25
2, Co0.62174 1.60 1.69 1.32 1.54
3. C0,997 1.08 1.46 0.60 1.05
4, Co,062175 1.75 1.85 1.42 1.67
5. S=87 1.55 1.76 1.60 1.64
6. Co.7219 1460 1.86 1.30 1.59
7. CoC.777 1.42 1.56 1.10 1.36
8. C0.740 1.32 T1.47 1.25 1435
9. Co0,6907 1.50 1.95 1.15 1.53

10. CoA.7602 1.37 1.19 127 1.28

11. S=99 1.40 1.96 1.20 1452

12. CoC.771 1.37 1.70 1.35 1.47

13, CoC.671 1.57 1.56 1.35 1.49

14, C0,995 1.18 1.37 1,02 1.19

15, Co.785 1.12 1.49 1.12 1.24

G.M. 1440 1.62 1.21 1.41




Fig.10, Weight of cane at three locations.

No. Clones
1o CoC. 774
2, Co.62174
3. Co.997
4, Co0.62175
5. S5=87

6, Co.7219
Te CoC. 777
8, Co,740
9. Co.6907
10. CoA . 7602
11, S=09

12. CoC.771
13. CoC.671
14, Co.995

15. Co,785
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weight (1.67 kg) over the three locations, followed by
S-87 (1.64 kg) and Co.7219 (1l.59 kg).

4,3.1.3 Length of cane

The mean length of cane of the 15 genotypes at the
three locations are presented in Table 22 and the histogram
showing the mean length of cane is presented in Figure 1ll.
The clone Co0.6907 had the maximum length of cane (2.89 m)
followed by S-87 (2.88 m) at Thiruvalla, while at Chittoor,
CoC,.777 recorded the maximum length of cane (2.62 m)
followed by S-87 (2.57 m). The length of cane was maximum
in CoC.771 (2.52 m) followed by Co.7219 (2.49 m) at
Ambalavayal. The mean length of cane over the three
locations was maximum in S-87 (2.63 m) followed by CoC.771
(2.46m) and Co.6907 and Co0.62174 (2.43 m each),

4.3.1.4 Girth of cane

The mean girth of cane of the 15 genotypes at the
three locations are presented in Table 23 and the
graphical representation of the mean girth of cane is
given in Figure 12. The clone CoC.774 had the maximum
girth at Thiruvalla (9.18 cm) followed by Co.62174

(9.15 cm). At Chittoor, CoC.671 recorded the maximum



Table 22, Length of cane (m) at 3 locations
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sl.

Thizu=

Ambal g

No. Clones vaila Chittoor vayal Mean
1. CoC.774 1.95 1.79 1.88 1.91
2, Co.62174 2.35 2,52 2,43 2,43
3. Co0.997 1.95 i.80 1.58 1.78
4, GCo.62175 2.46 2,44 2,12 2,34
De S=87 2.88 2.57 2,45 2.63
6. Co.7219 2,37 2,31 2.49 2,39
7o CoC.777 2,57 2.62 2,04 2,41
8. Co.740 2,66 2.19 1.98 2.28
9. Co0.6907 2.89 2,52 1.89 2,43

10. CoA.7602 2.33 2.25 2,12 2,28

1. S5-99 2.22 2.25 2,28 2,25

12, CoC.771 2.38 2.47 2,52 2,46

13. CoC.671 2,33 2.18 1.84 2.12

14. Co.995 2.45% 2,24 1.94 2,24

15. Co.7385 2.54 2,25 2,24 2,34

GoM. 2,42 2,29 2.12 2.28




Fig.11, Length of cane at three locations.

11,
12,
13,
14,
15,

Clones

CoC.774
C0.62174
Co,.997
Co.62175
Sw87
Co.7219
CoC. 777
Co.740
Co,6907
CoA, 7602
S=99
CoC.771
CoC,.671
Co,995
Go.785
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Table 23, Girth of cane (cm) at 3 locations

f‘i‘ :  Clones Egﬁ‘: Chittoor 3’2’33 & Mean
1. CoC.774 9.18 8.90 8,16 8,75
2, Co.62174 9.15 8,30 8.86 8,77
3. C0.997 7.15 8.34 6,85 7.45
4, Co0.62175 8.17 9.22 8,73 8,71
5. Sw87 8.90 2.13 8,95 8.99
6. Co.7219 8,73 8.85 8.84 8.81
Te CoC,777 759 7.94 8,05 7.86
8. Co.740 7.24 7.97 8.56 7.92
9. Co0.6907 7.96 9.12 8.48 8.52

10. CoA.7602 7.76 8.10 8415 8.00

11. S=99 9,13 9,42 9,22 9.26

12, CoC.771 7,72 7.89 8.57 8,06

13, CoC,671 8,70 10.86 92,30 9.62

14, Co0.995 741 8.29 6.89 7453

15. Co0.785 7.19 7.80 7.76 7.58

GoM. 8.13 8.67 8,36 8.38




Fig.12. Girth of cane at three locations

No, Clones
1. CoC.774
2. Co.62174
3. Co.997
4, Co,62175
5. S-87

6. Co.7219
7. CoC, 777
8. Co,.740
Qe Co.6907
10, CoA, 7602
11. S=99

12, CoC,771
13. CoC,.671
14, Co0.995
15, Co,785
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girth (10.86 cm) followed by S=99 (9.42 cm)., At Ambala-
vayal also CoC.671 recorded the maximum girth (9.30 cm)
followed by S=99 (9.22 cm). The mean girth of cane over
the three locations was maximum in CoC.671 (9.62 cm)

followed by S=99 (9.26 cm).

4,3,1,5 Yield of Cane

The mean cane yield per plot of 15 genotypes at
the three locations are presented in Table 24 and the
histogram showing the mean cane yield is given in Figure 13,
At Thiruvalla, the clone C0.62175 recorded the maximum
cane yield per plot (262 kg) followed by CoC.771 (243 kg).
At the other two locations viz. Chittoor and Ambalavayal
the clone CoC.771 had maximum cane yield per plot (217 kg
and 188 kg respectively) followed by Coc.6907 (213 kg and
154 kg respectively). The mean cane yield over the three
locations was maximum ln CoC.771 (216 kg) followed by
Co0,62175 (199 kg) and Co.6907 (195 kg).

4,3.1.6 Brix
The mean brix of the 15 clones at lhe three
locations are presented in Table 25 and the graphical

presentation of the mean brix is given in Figure l4. At

Thiruvalla, Co.997 recorded the maximum brix (20.4)
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Table 24, Cane yield per plot (kg) at 3 locations
Sg': Clones \T,gﬁg" Chittoor égsgia' Mean
1. CoC,774 120 108 105 114
2, Co.62174 136 134 95 . 122
3. C0.997 171 138 69 126
4, Co0.62175 262 182 153 199
5. S=87 206 167 147 173
6., C0.7219 165 178 141 161
7o CoC777 193 198 116 169
8. Co,740 200 175 132 169
9. Co0,.6907 217 213 154 195
10. CoA,7602 136 177 103 139
11. S=99 165 160 120 148
12, CoC.771 243 217 188 216
13. CoC.671 151 113 98 121
14, C0.995 186 155 128 156
15, Co.785 153 192 109 151

G.M. 180 167 124 157




Fig.13. Cane yield per plot at three locations.

No. Clones
o CoC.774
2. Co.62174
3. Co.997
4, Co.62175
5. S=B7

6. Co.7219
7 CoC. 777
8. Co,740
9. Co.6907
10, CoA, 7602
1. S=99

12, CoC. 771
13, CoC.671
14, Co.995

15. Co.785
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Table 25, Brix at 3 locations
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Thirye=

Ambala~

g%: Clones valla Chittoor vayal Mean
1. CoC,774 13.5 21.0 21,7 20.4
2, Co.82174 17.5 23.5 19.9 20,3
3. C0.,997 19.7 20.8 20,4 20,3
4, Co,62175 19.1 15,5 19.8 1845
5, S~87 191 1847 21.0 19.6
6. Co,7219 18.6 23.1 19,5 20.4
Te CoC.777 18,7 20,4 19.8 19.6
8. Co,.740 1849 1848 20,2 19.3
9. Co0.6907 20.4 23,0 18.9 20.8

10. CoA,7602 1845 18.8 20,9 19.4

11+ S=~99 19.6 20,3 19.0 19.6

12, CoC.771 18.9 20,9 21,6 20,5

13. CoC.671 19.9 23,8 22,9 22,2

14, Co0.995 17.6 17.6 18.7 17.9

15. Co,.785 18.8 20.4 2041 19.8

G.M, 1849 20,5 20,3 19.9




Fig.%4. Brix at three locations.

No.

2.
3.
4,
S
6.
Te
8.
9.
10.
1.
12,
13,
14,

15,

Clones

CoC,774
Co,62174
Co.997
C0,62175
S=87
C0,7219
CoC, 777
Co,740
C0.6907
CoA, 7602
S«99
CoC, 771
CoC,671
Co,995
Co,785
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followed by CoC.671 (19.9)., At Chittoor, CoC.671 recorded
the highest brix (23.8) followed by Co0.62174 (23.5).

At Ambalavayal also CoC.671 had maximum brix (22.9)
followed by CoC.774 (21.7). The maximum mean brix

over the three locations was recorded by CoC.671 (22.2),
followed by Co.6907 (20.8).

4,3.1.7 Pol percentage

The mean pol percentage of the 15 clones at the
three locations are presented in Table 26, and lhe histogram
representing the mean pol percentage is given in Figure 15,
At Thiruvalla, the maximum pol percentage was recorded
by Co0.6907 (18,3) followed by CoC,671 (18.1), while at
Chittoor the maximum pol percentage was recorded by CoC.671
(19.8), followed by Co.6907 (19.4). At Ambalavayal, the
clone CoC.771 had the maximum pol percentage (19.4)
followed by CoA.7602 (19.1). The maximum mean pol per-
centage over the three locations was recorded by CoC.671

(18.9) followed by Co0.6907 (18.5),

4,3.1.8 Yield of Sugar

The mean sugar yield per plot of the 15 genctypes

at the three locations are presented in Table 27 and the



175

Table 26. Pol percentage at 3 locations
gg: Clones 32%{2‘ Chittoor egggia' Mean
1. CoC.774 16.0 17.0 17.8 16.9
2. Co0,62174 15,5 1646 17.5 16,5
3. C0.997 17.3 1649 16.9 17.0
4, C0,62175 17.7 14.2 177 16,5
5, S=87 16.4 16.4 18,1 17.0
6. Co.7219 1643 18.3 17.3 17.4
Te CoC.777 16,0 15.9 17.3 16.4
8. Co.740 16,7 15.3 16,9 16,3
9. Co0.6907 18,3 19.4 17.8 1845
10. CoA,7602 15.4 15.3 19.1 16.6
11. $=99 16.9 15,9 1641 16.3
12+ CoC,.771 17.2 18.4 19.4 18.3
13+ CoG.671 18.1 19.8 18.8 1849
14. ©0.995 14.5 15.4 17.2 15.7
15 Co,785 16.0 16.0 18.2 16.7
G.M, 16,5 16,7 17.7 17.0




Fig.15, Pol percentage at three locations.

Ne. Clones
1. CoC.774
2, Co,62174
3. Co.997
4, Co0.62175
5, S=87
6, Co.7219
7o CoC. 777
8, Co,740
9. Co . 6907
10. CoA,7602
11. S$~99
12. CoC, 771
13. CoC, 671
14, Co,995

15. Co.785
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Table 27. Sugar yield per plot (kg) at 3 locations

Elg: Clones \‘l;gﬁ:- Chittoor é‘;’?zia' Mean
1. CoC,774 13.1 12.1 12.8 12,7
2, Co.62174 14,6 14,8 1.5 13.6
3. C0.997 20,6 16,0 7.8 14.8
4, C0.62175 32.8 17.9 1849 23.2
5, S=-87 22,5 18.6 18.0 19.7
6. Co,7219 18,9 21.6 16.9 1941
7. CoC.777 20,7 20,3 13.8 1843
8. Co.740 23.1 17.9 15,0 18.7
9. Co.6907 26,6 28,0 18,9 24,5
10, CoA.7602 13.9 18.0 13.8 1562
11+ 5=99 19.1 1645 14.8 16.8
12. CoC.771 29.2 27.6 25,4 27.4
13. CoC,.671 19.2 15.0 12.4 15,5
14, Co0,995 17.8 15.9 15.4 16.4
15, Co.785 16.8 20,0 13.8 16,9
GeMe 20.6 1847 15,3 18,2




Fig. 16. Sugar yield per plot at three locations.

No. Clones
1. CoC.774
2, Co, 62174
3. Co.997
4, Co,.6217%
5. S=87

6. Co.7219
7o CoC,777
8. Co.740
Qe Co, 6907
10, CoA, 7602
11, $=99

12, CoC.771
13. CoC, 671
14, Co.995

15, Co.785
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sugar yield is graphically presented in Figure 16. At
Thiruvalla, C0,62175 recorded the maximum sugar yield
(32.8 kg) followed by CoC.771 (29.2 kg). At Chittoor, the
maximum sugar yield was recorded by Co.6907 (28.0 kg)
followed by CoC.771 (27.6 kg), while at Ambalavayal the
clone CoC.771 had the highest sugar yield (25.4 kg)
followed by Co.62175 and Go0.6907 (18.9 kg each). The
maximum mean sugar yield over the three locations was

recorded by CoC.771 (27.4 kg) followed by Co.6907 (24.5 kg).

4.3.2 G x E interaction and phenotypic stability

The pooiéd analysis of variance of the data for
eight characters collected from the 15 clones at the
three locations revealed that the genotype x environment
interaction was highly significant in respect of all
the characters except number of millable canes per plot,
girth of cane and cane yield per plot. This indicates
the need for stability analysis in respect of charactars
like cane weight, length of cane, brix, pol percentage
and sugar yield per plot, which had highly significant
G x E interaction. The fifteen selected clones evaluated
at the three locations are presented in Figure 17. The
ANQVA for phenotypic stability in respect of cane yield,

sugar yleld and six component characters are presented



Fig.17. Fifteen selected clones evaluated
at three locations,

No. Clonoes
T CaC, 774
2. Co,62174
3. Co.997
4, C0.62175
5, S5w87

6. Co.7219
Te CoC. 777
8. Co, 740
9. Co, 69807
10, CoA, 7602
11. S=99

12, CoC,. 771
13 CoCl 671
14, Co.995

15. Co.782
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in Table 28. The genotypes revealed highly significant
differences for all the characters except brix and pol
percentages. For brix, the genotypes did not show any
significant difference, whereas for pol percentage the
difference was significant only at 5 per cent level,

The enviromnments also revealed significant differences

in the expression of characters such as cane weight,

length of cane, girth of cane, brix and pol percentages,
cane yield per plot and sugar yield per plot. The number

of millable canes per plot was not affected by the differ-
ences in the environment. The linear component alone
contributed to the genotyve % environment interaction

in cane weight and length 2f canc as shown by their signi-
ficant F values, whereas ‘the contribution of linear compoe
nent was negligible ir the case of characters like brix

and pol percentages and sugar yield per plot., The variance
due to pooled deviations ave significant for brix and pol
percentages and sugar yield per plot, indicating the contri-
bution of non=linear component alone in the G x E interaction
and suggestang that lhe stability of these characters cannot

be predicted across environments,

4.3.3, Stability parameters

The stability parameters viz., mean, regression



Table 28, Analysis of variance for phenotypic stability with respect to

cane yield, sugar yield and their components

Source of

Mean squares

s df Number of Weight Length Girth Cane yield < Pol Sugar
variation millable of of of per plot Brix percen~ yield
canes cane cane cane tage per
per plot plot
K 3 ¥R 3 Ei * E 33
Genotypes 14 1822 0,11 0.15  1.17 2849 2,90 2,49 52.0
Environment 2 387 0.6% 0.3  o0.8% 13158 1.35 6,55  110.8"
G x Env. 28 336 0.55 0.08  0.18 376 1.9 1.8 7.8
Env + (G x Env,) 30 @ 0.06 0.05 @ 2.35 1,39 14,8
Env (Linear) 1 @ 1,34 0,60 @ @ 22,50 12,46  221.1
G x Env.{linear) 14 @ 0.03 0.58 @ @ 1,45 1,04 7.6
Pooled deviation 15 0.01 0.12 @ 1,85 0.8 7.9
Pooled error 42 214 0.01 0.01 0.14 291 0,28 0,48 3.9

* Significant at 5 per cent probability level
#¥% Significant at 1 per cent probability level

@ Values not estimated since G x E interaction was nonesignificant

ELT
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coefficient (b) and déviation from regression ( Sg ) of
the 15 genotypes were estimated in respect of characters
such as cane weight, length of cane, brix, pol percentage
and sugar yield per plot which had significant G x E

interactions.

4,3,3.1 Weight of cane

The mean cane weight (kg), regression coefficient
{b) and the deviation from regression (Sg), along with
variance of environmental means ( 65 ) and coefficient of
of variation of the 15 clones are presented in Table 29.
The mean care weight (kg) against c.v from data on 15
clones at three localions are presented in Figure 18,
The clone C0.62175 recorded the highest cane weight
(1.7 kg). Eight clones viz Co.62174,Co.62175, S-87,
Co.7219, Co0.6907, S-99, CoC.771 and CoC,671 recorded higher

mean cane weight than the grand mean.

The regression coefflicient significantly differed
from unity only in one clone viz. C0.997, indicating
that il is highly sensitive to environmental changes.
The clones Co0.62175 and Co,740 had unit regression
coefficient showing average response to the three environ-

ments.
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Table 29, Stability parameters for weight of cane

Regre-=  Devia= Variance Coeffi-~
Sl. ssion' tion frgm of environ cient of
No. Clones Mean cgeffl- regression mental vgria-
(kg) cig?t (Sﬁ) means %203)
(62) :
1. CoC,774 1.3 0.54 0,006 0.03 13.3
2, Go.62174 1.5 0,87 ~0,001 0.07 1746
3. C0.997 1.0 2.03  =0.005 0.37 60.8
4, Co.62175 1.7 1.00 0,002 0.10 18.6
5., S=87 1.6 0,39 0.005 0,02 8.8
6., Co.7219 1.6 1,32 «~0,006 0,16 25,0
Te CoC,T777 1.4 1.1 0,001 0.11 23,7
8. Co.740 1.3 1,00 «~0,004 0,09 23,1
92, Co,6907 1.5 1,65 =0 ,0001 0.25 33.3
10, CoA,7602 1,3 0,09 0.021 0,03 13.3
11+ S=99 1.5 1.62 0.024 0.27 34,6
12, CoC,T771 1.5 1.18 ~0,003 0.13 24,0
13, CoC,671 1.5 0.49 0.003 0.03 11,5
14, Co0.995 1.2 0,81 =~0,006 0,06 20,4
15, Co,785 1.2 0,86 0,015 0.09 25,0
Mean 1.4 - - - 23,5
S.E 0,07 0,316 - - -

¥% Significant at 1 per cent probability level



Fig.18,



Welght of cane agalnst c.v.
at three locations.

No. Clones
Te CoC,.774
2. Co,062174
3. Co.597
4, Co.62175
5. S=87

6. Co.7219
T CoC,777
8. Co, 740
9. Co . 6907
90, CoA, 7602
11. 599

12, CoC, 771
13. CoC, 671
14, Co,.995

15. Co,785
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No clone expressed significant deviation from
regression (Sg values) indicating that the performance
of the clones are predictable across environments. The
eight clones which recorded higher means than the grand
mean with non-significant regression coefficients and low
deviations from regression are stable genotypes in respect

of c¢ane weight,

4,3.3,2 Length of cane

The mean length of cane (m), regression coefficient
{(b) and deviation from regression (Sg) along with variance
of environmmental means and c.v are presented in Table 30,
The mean length of cane (m) against ¢.v from data on 15
clones in three locations are presented in Figure 19. The
clone S=87 had the highest mean length of cane (2.6 m).
Six clones viz. Co0.62174, S-87, C0.7219, CoC.777, Co.6907
and CoC,.771 recorded higher mean length of cane than the

grand mean,

The regression coefficients of clones Co.740 and
Co0,6907 differed significantly from unity indicating that
these two clones are very sensitive to changes in the
environments. The regression coefficients were negative
in clones Co0.,62174, Co,7219, S=99 and CoC.771 indicating

that these clones have below average sensitivity to
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Table 30, Stability parameters for length of cane
Regre~ Devia; Variance Coeffici=
ssion tion from of environ=- ent of

gé' Clones %;?n coeffi~ <regress~ mental variation
* cient iog means (c.v)

(b) (s2) (62)
1. CoC.774 1.9 0,22 =0,004 0.01 5,3
2. C0.62174 2.4 =0,24 (0,003 0,01 ;442
3. Co.,997 1.8 1.21 «0,015 0,07 14,7
4, Co.62175 2.3 1.1% ~0,004 0,07 11.9
5. S=87 2,6 .42 =0,007 0.10 12,2
6., C0.7219 2.4 0,42 «0,007 0.02 5,9
Te CoC, 777 2.4 1073 0.043 0.20 18,6
8., C0,740 2.3 2.24 0,002 0.25 21.7
9. C0.6907 2.4 3.3 -0.010 0,51 29,7
10. CoA,7602 242 0,70 ~0,015 0.02 6.4
11. S=99 2.2 =0,22 0,011 0.03 7.9
12. CoC.771 2.5 =0.44 ~0,015 0.01 4,0
13. CoC.671 2% 1,63 -0 ,011 0,13 17.2
14, Co0.995 2.2 1.67 ~0,015 0.13 16,4
15, Co,785 2.3 0,97 ~0,007 0.05 9.7
Mean 2.3 - - - 12,4
S.E 0,08 0,50% - - =

¥

* Significant at 5 per cent probability level

Significant at 1 per cent probability level



Fig. 19.



Length of cane against c.v,
at three locations,

No. Clones
T CoC.774
2, Co.562174
3. Co.997
4, Co,.62175
S. S=87
6. Co.7219
T CoC, 777
8. Co.740
Do Co.6207
10, CoA, 7602
1. S5=99
12, CoC. 771
t3. CoC. 671
14, Co.995

15, Co.78%
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environmental changes. The deviation from regression

is not significantly different from zero in all the 15
genotypes indicating that the performance of these
genotypes are predictable across environments. The
clones Co,62174, S-87, Co0.7219 and CoC.771 recorded
higher mean length of cane than the grand mean along with
lower c.v indicating their consistency in performance

across environments.
4.3.3.3 Brix

The mean brix, regression coefficient (b) and
deviation from regression (S§ } along with variance of
environmental means and c.v of 15 clones are presented
in Table 31, The mean brix against c.v {from data on 15

clones at three locations are presented in Figure 20,

The clone CoC.671 recorded the maximum brix (22,2).
Seven clones viz, CoC.774, Co.62174, Co0.997, Co,7219,
Co.6907, CoC,771 and CoC.671 had higher mean brix than
the grand mean. No genotype differed significantly from
unit regression indicating that all of them had average
response. However, ithe regression coefficient of clone
C0.62175 was negative indicating its adaptability to

poor environments,



Table 31. Siability parameters for Brix

N Regre- Devia=- V?riance Coeff{i
sS1. ssion tion from of environ- clent
No. Clones ?;?n coeffi- <regress- mental of
° c%e?t ion means varia-
b 2 2 tion
(sg) (GV) (c.v)
1. CoC.774 20.4 1.70 =0,126 4.48 10.4
2. Co.62174 20,3  3.06 3.843 18.14 24,0
3. Co0.097 20,3 0,65 04246 0,66 4,0
4, C0.62175 18,5 =0.86 4,857 6.18 13.4
5. S=&7 19.6  0.33 2,458 2.94 8.7
6. C0.7219 20,4 2,06 4.687 11.33 16.5
7. CoCTT7 19.6 1.02 0,200 1.63 6.5
8. Co0.740 19,3 0.26 0.721 1.10 5.4
9. Go.6907 20.8 0.92 4.123 5,65 11.4
10, Coa.7602 19.4 0,71 2,293 3.32 9.3
11. S=99 19.6 0.14 0,566 0,97 5.0
12, CoC,771 20,5 1.54 0.218 4,03 C.8
3. CoC,071 22,2 2422 0.170 7.82 12.6
14, Co0.995 17.9 0.27 0,397 0.78 4,9
15, Co.785 19.8 0,99 0,273 1.47 6.1
Mean 19.9 - - - 9.7
S.E U.26 41.107 - oe -

*% Significant at 1 per cent probability level



Fig.20, Brix against c.v, at three locations,

ho. Clones
1. CoC.774
2, Co.62174
3. Co,997
4, Co0.62175
5. S=87

6. Co.7219
Te CoC.777
8, Co,740
2, Co.6907
40, CoA, 7602
M. S=99

12, CoC.771
13, CoC.671
14, Co,995

15, Co,785
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The mean square deviations from regression (Sﬁ )
values of six clones viz. Co.62174, Co0.62175 S=87,
Co.7219, Co0.6907 and CoA.7602 differed significantly
from zerc indicaling ihat the performance of these six
genctypes are nolt predictable with accuracy across
environments, The clone C0.997 alone recorded high mean
with low c.v ihan grand mean, This indicates the consise
tency of the performance of C0.997 across environments

in respect of brix.

4.3.3.4 Pol percentage

The mean pol percentage, regression coefficient (b)
and deviation from regression (Sg ) along with variance
of environmental means and c¢.v of 19 clones are presented
in Table 32, The mean pol perceniage against c.v from
data on 15 clones at three locatlions are presented in
Figure 21. Four clones viz. Co0,7219, C0.6907, CoC.771
and CoC,671 had higher mean pol percentage than the
grand mean. No genotype differed significantly from
unit regression in respect of pol percentage indicating
that all of them have average response. The negative
regression coefficient recorded for the clones Co0.997,
Co.6907 and S=99 indicate their below average sensitivity

to varying environments.
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Table 32, Stability parameters for Pol percentage

s1 Regress- Devia=- Variance Coeffi-
* lon co= tion from of environ cient
No. Clones M?;? efficient regress- nmental of varia-
° b iog means %ios)
(s (62) :
1. CoC,774 16.9 1.30 =0,163 1.71 7.7
2. Co,.52174 16,5 1.38 ~0,087 1.98 8.5
3. Co0.997 17.0 -0,20 ~0.4;f 0.09 1.8
4, Co.62175 16,5 1.19 6.403 8.06 17.2
3. S=37 17.0 1.51 «~0,420 1.95 8,2
6. C0.7219 17.4 1.10 1,938 2,42 9.0
7. GOC7TT7 16,4 124 «0,416 1.35 7.1
8. Co.,T40 16.3 0.65 0,637 1.46 7.4
9. Co,6907 18,5 -0,86 0.384 1.48 6.6
10. CoA.7602 16.6 3.33 =0,281 2.44 18.5
11. S=99 16.3 -0, 40 ~0,030 0.58 4.7
12, GoC.771 18.3 1.58 ~0,017 2,55 8.7
13+ CoC.671 18.9 0.01 0,990 1.47 6.4
14. Co.995 13.7 2.18 -0,443 3.99 12.7
15. Co.785 16,7 1.97 -0,432 3.26 10,8
Mean 17.0 - - - 9.0
S.E 0,703 1.09 - - -

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



Fig.21, Pol percentage against c.v.
at three locations,

Ne. Clones
1. CoC.774
2, Co. 62174
3. Co.997
4, Co,. 62175
5. S-87

6. Co,7219
Ta CoC,. 777
8. Co,740
D Co, 6907
10. CoA, 7602
1. 599

12, CoC, 771
13, CoC,. 671
14. Co,995

15. Co.785



POl RPERCENTAGE

FiG.21. PolL. PERCENTAGE

21

49

G ™M 170

13

13

14

AGAINST < V AT THREE LOGCATIONS

GROUP L GROUP 1L
i3
»
. 1z
e N
s 6
. 137
Py
4 7o, ¥ 45" 10
* v 1 14 »
g 2 -
aroupP W GROUP TV
4 2.0 42 i 20 24
G.M

coErFICIENT oF vAriaTion (%)




188

The mean square deviations from regression (Sg )
values daffered significantly from zero in two clones
viz, C0,.,62175 and Co.7219 showing that the performance

of these genotypes across environments are unpredictable.

The clones Co,6907, CoC,771 and CoC.671 recorded
higher means than the grand mean along with low co-
efficients of variation showing their consistency in

performance across environments.

4.3.3.5 Yield of sugar

The mean sugar yield per plot (kg), regression
coefficient (b), deviation from regression ( Sg ) along
with their varlance of environmental means and c.v are
presented in Table 33. The mean sugar yield per plot
(kg) against c.v from data on 15 clones at three
locations are presented in Figure 22, Seven clones viz.
C0.,62175, S-87, Co.7219, CoC.777, Co.740, Co0,6907 and
CoC.77) recorded higher mean sugar yield than the grand
mean. None of the genotypes differed significantly from
unit regression coefiicient indicating their average

response across environments,

The mean square deviation from regression (Sg )

differed significantly from zero only in Co0.62175
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Table 33, Stability parameters for sugar yield per plot

S&' Clones Mean igggit ?ig;azzgge X?rzgsgion- g22§£i'
. (kg)  coeffi- ssion mental of varia-
c%g?t (sg) meags tion
(6 3) {c.v)
1. CoC.774 12.7 0.04 -3.62 0.34 4,6
2, Co.62174 13.6 0.62 =2.80 6,77 19.1
3. Co.297 14.8 2,37 3,89 83.13 61.6
4, C0.62175 23,2 2,30 58.056  139.77 50,9
5. S-87 19.7 0.75 =0.64 11.66 17.3
6. Co0,7219 19.1 0.47 3.79 11.04 17 .4
7. CoC.777 1843 1.35 -0.84 30,10 30.0
8. Co,.740 18.7 1.45 -0,82 34.11 31.2
9. Co.6907 24,5 1.72 4,88 47.55 28.1
10. CoA.7602 15.2 0,14 T.23 11.46 22,3
11, S=99 16.8 0.77 =-3.31 9.35 18.2
12, CoC.771 27.4 0.70 3,92 7.19 2.8
13. CoC.671 15,5 1.22 2,17 23,70 31.4
14, C0.995 16.4 0.42 3,29 3,25 11.0
15. Co.78% 16.9 0.63 8.00 18.89 25,7
Mean 18,2 - - - 25.2
S.E 1.96 0.724 - - -

#* Significant at 1 per cent probability level



Fig.22, Sugar yield per plot against
c.v. at three locations,

No. Clones
1. CoC,774
2. Co.62174
3. Co,.997
4, C0.62175
5. S=87

6. Co.7219
T CoC, 777
8. Co.740
9. Co, 6907
10, CoA.7602
11. 5=~29

12. CoC,771
13, CoC.671
14. Co,995

15, Co,785
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indicating its unstable nature in respect of sugar

yield.

Only three clones viz. S«87, Co0.7219 and CoC,771
had higher mean sugar yield than grand mean along with
lower ¢.v indicating their consistency in performance

across environments.

4.3.4 Genotype grouping technigue

Genotype x environment interacition was not
significant fer characters like number of millable canes
per plot, girth of cane and cane yield per plot. Therefore,
genotype grouping technique was adapted for grouping the
genotypes into four groups based on their mean performance
and coefficient of variation. The genotypes (clones)
coming in grouwp I (higher means than grand mean along
with lower ¢.v) were considered as stable across environ-

ments.

4.3.4.1 Number of millable canes per plot

The mean, variance of emvironmental means( 63 )
and coefficient of wvariation {c¢.v) in respect of 15
clones are presented in Table 34 and the mean number of
millable canes against ¢.v from dala on 15 clones at
three locations are presented in Figure 23, The ciones

C0,997, C0.6907, $=99 and CoC, 771 had higher mean number



Table 34, Mean, variance of environmental means
and coefficient of variation for number
of millable canes per plot

Variance Coefficient

5%: Clones Mean ggngggiron- of eri?tion
means ¢

(62)

1. CoC,774 115 190.2 12.0
2., Co.62174 97 242,2 16.0
3. C0.997 182 42,0 3.6
4, Co.62175 146 660,5 17.6
5. S=87 140 529.2 16.4
6. Co.7219 156 860,7 18.8
7. CoC.777 147 520,2 1%5.5
8, Co0.740 154  1020.5 20.7
9. Co,6907 161 220,7 9.2
10. CoA,7602 133 14,0 2.8
11. S=99 146 2908,2 1.8
12, CoC.771 169 142,2 7.0
13, CoC.671 107 Te2 2,%
14, Co.995 179  330%.,2 32.1
15, Co.785 153 2120,7 30.0
Mean 145,6 = 14.4

191



Fig.23, Number of millable canes against c.v,
at three locations,

Ho. Clones
1. CoC. 774
2, Co.62174
3. Co.,997
4, Co. 62175
5. S=87
6 Co.7219
o CoC. 777
8, Co.74C
9. Co. 6907
10, CoA, 7602
11, 5=09
T2, CoC.771
13, CoC. 671
14, Co.995

15, Co.785
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of millable canes than the grand mean along with lower
mean c.v indicating their consistency in performance

across environments,
4,3,4,2 Girth of cane

The mean girth of cane (cm), variance of environ-
mental means and c.v of 15 clones are presented in
Table 35 and the mean girth of cane against c.v from
data on 15 clones at three locations are given in
Figure 24. Four clones viz. C0.62174, S=87, Co.7219 and
S=99 had higher mean girth of cane than the grand mean
along with lower mean c,.v indicating their stability

and consistency in performance across environments,

4,3.4.3 Yield of cane

The mean cane yield per ploi (kg), variance of
environmental means and c.,v of 15 clones are presented
in Table 36. The mean cane yield per plot against c,v
from data on 15 clones at three locations are presented

in Figure 25,

The clones S$=87, Co,7219, Co.740, Co0.6907 and
CoC,771 recorded higher cane yield per plot than the
grand mean along with lower mean c¢.v indicating the
stability and consistency in performance across

environments,



Table 35. Mean, variance of environmental means
and coefficient of variation for girth
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of cane
Variance Coefficient
of environe of varia~
Si. Clones Mean mental tion
¢ means (c.v)
(62)
1. CoC.774 8.7 0.56 8.9
2., Co.62174 8.77 0.38 7.0
3. C0.997 7.45 1.24 14,9
4, Co.62175 8.71 0,55 8.5
5n S"'87 8.99 0003 1.9
6, Co.7219 8.81 0.01 1.1
7o CoC.777 7.86 0.11 4,2
8., Co0,740 7.92 0.87 1.8
9. Co,6907 8432 0,67 9.6
10. CoA.7602 8,00 0.09 3.7
11, S=99 9.26 0.04 2,1
12, CoC.771 8,06 0.40 7.9
13. CoC.671 9.62 0,57 8.2
14, C0.995 7.53 1.00 13.3
15. Co.785 7.58 0,23 6,3
Mean 8.3 - 7.3




Fig.24. Girth of cane against c.v,
at three locations,

No. Clones
1. CoC.774
2. Co,62174
3. Co.997
4, Co,62175
5. S=-87

6. Co,7219
7. CoC, 777
8. Co.740
9. Co,. 6907
10. CoA,7602
1. 5-99

12, CoC,771
13, CoC.671
14, Co.995

15, Co,785
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Table 36, Mean, variance of environmental means
and coefficient of variation for cane
yield per plot

Variance Coefficient
Sl. ¢ of environ- of varia-
No. ones Mean mental means tion
(ko) (62) (c.v)
1. CoC.774 111 121.2 9.9
2, Co,62174 122 1091.6 27.1
3. C0,997 126 5474,0 58,7
4, Co,62175 199 6289.5 39.9
5. S=87 173 1756.2 24,2
6. Co,7219 161 707.4 16.5
7. CoC.777 169 4267.6 38.6
8, Co,.740 169 2397.6 29,0
9. Co.6907 195 2493,.4 25,6
10, CoA.7602 139 2730.8 37.6
11. $=99 148 1234,2 23,7
12. CoC.771 216 1495,5 17.9
13. CoC.671 121 1520.5 32,2
14, Co0,.995 156 1691.6 26.4
15. Co0.785 151 3449.4 38.9

Mean 157.1 - 29,7




Fig. 25, Cane yield per plot against

11,

13,
14,
15,

c.v at three locations.
Clones

CaC,774
Co0.62174
Co.997
Co0.62175
S=87
Co,7279
CoC.777
Co.740
Co, 6907
CoA, 7602
5«39
CoC.771
ColC,671
Co,.995
Co,785
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The stability analysis done for component charac-
ters on cane yield and sugar yield gave an insight in
to the characters contributing to yield stability across
environments. Among the cane yield and its most important
components viz. number of millable canes per plot and
girth of cane the absence of G x E interaction itself
is an indication that these characters are stable across
environments. The other components of cane yield such
as cane weight and length of cane had significant linear
components of G x E interaction alone suggesting the

stability of these characters.

In sugar yleld and its more important components
viz. brix and pol percentage, the pooled deviations
were highly significant suggesting the unpredictability
and unstable nature of these quality characters across
environments. Therefore, for breeding stable varieties
across environments due weightage must be given for
characters like number of millable canes per plot, cane

weight, girth of cane and cane yield per plot.



