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INTRODUCTION

Sugarcane (Saccharum offlcinarum L.} is one of 
the major crops of economic importance and it occupies 
a predominant position among the commercial crops of 
our country. Physiologically belonging to the C4 pathway 
group, it is a bigger reservoir of energy with higher 
yieid potential than many other crops. Every bit of 
cane from top to bottom is used in one way or the other. 
According to Rao et al.(1979) sugarcane has a vital 
role to play in the present context of energy crisis 
in the world. The production of dry matter from the 
sugarcane crop ranges from 35 to 90 tons per hectare 
per annum. One ton of sugarcane on dry weight basis can 
yield 0.21 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 million tons of sugar, besides 
Khandasari, gur and jaggery (Anon., 1983).
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In Kerala, sugarcane is one of tho main cash crops 
occupying an area of 9800 hectares. About 8400 ha. are 
in the river banks of Quilon, Kottayam, Alleppey and 
Pathanamthltta districts. The remaining 1400 ha. are 
in the Palghat district. The present production in 
terms of 'gur* is 54000 tons (Nair, 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 crushing in Kerala is only 78 days as against 
223 days in Tamil Nadu, 203 days in Maharashtra and 
167 days in Karnataka (Anon., 1983). Therefore, all 
efforts and technologies must be diverted for maxi­
mising the cane yield and sugar yield per unit area, 
time and input. Lack of high yielding varieties with 
wide adaptability and stability suited to the different 
agro-ecological situations of the State is the major 
constraint in the production of sugarcane.

Rao (1968) emphasised the need for application 
of biometrical procedures for the improvement of 
sugarcane lnspite of its highly complex polyploid 
and heterozygous nature. The rationalisation of
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selection procedures based on biometric parameters 
may ensure quicker and reliable selection of superior 
varieties.

The present studies were undertaken with the 
objectives of estimating genetic variability, correla­
tions, direct and indirect effects of components contri­
buting to cane and sugar yields and identifying stable 
genotypes with high cane and sugar yield suited to the 
different agro-ecological situations of Kerala through 
the estimation of stability parameters.̂  Study of genetic 
variability and analysis of yield, quality and thoir 
components by correlations and Path analysis will 
provide basic information necessary for tho improvement 
of this crop through selection, i The estimates of 
stability parameters can be used for identifying stable 
genotypes suited to the different sugarcane tracts of 
Kerala. Stable genotypes having higher cane and sugar 
yields which satisfy the conflicting interests of the 
cane grower and the miller can then bo selected and 
recommended to the Sugar Industry.
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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 tho sugar industry when Sugar beet, 
a temperate rone crop failed due to disease hazards.
Its cultivation is confined between 35° south and 35° 
north latitudes. More important cans growing countries 
of the world are Argentina, Australia, Brazil, Cuba,
China, Egypt, Hawaii, India, Jamaica, Philippines,
Puerto Rico, South Africa and Thailand. In majority of 
these countries except India and the Latin American 
countries, centrifugal sugar (white sugar) is manufactured 
from sugarcane. In India, besides centrifugal sugar, 
non-centrifugal sugar variously known as gur, khandasari, 
jaggery etc. are also manufactured. Cuba is the largest 
producer of centrifugal sugar. Next to Cuba, other large 
producers are Indi<a, Brazil, Australia, Philippines, Hawaii 
and Puerto Rico. World cane area during 1960 was 131 
million hectares and production was 731 million 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 efficiencies 
and the potentialities of tho varieties cultivated.

Sugarcane has been known to India long before 
other countries took to its cultivation. India has 
comparatively the higher acreage among the cane growing 
countries of the world but ranks 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 khandasari, 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 sxates in 
India are Uttar Pradesh, Bihar, Haryana, Punjab, Madhya 
Pradesh, Maharashtra, 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 Northern India and the season 
favourable for the growth of cane Is restricted from July 
to October. In the tropical peninsular region where the



rest of the cane area lies, the climatic amplitude 
is not so wide as in North India. The sail 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. Planting season is from February to March 
in North India and January to February in South India.

As far as Kerala Is concerned, sugarcane is one 
of the main cash crops and supplies tho raw material 
requirement of the Sugar Industry. The total area 
under sugarcane is 9800 ha.of which about 8400 ha.are 
in Quiion, Alieppey, Kottayam, P a th anamthitta and Idikki 
districts. The remaining1400 ha. is in Palghat district, 
particularly in the Chlttoor area. The total production 
of sugarcane in the state in terms of gur is 54000 tons.
The present production 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:

1) Production of cano in the river banks of 
Kerala located in Quiion, Alieppey and 
Kottayam districts can be considerably
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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 increas­
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 factories.

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

The complex factors governing sugar production are 
many such as the area under the crop, varieties grown, 
yield, recovery percentage, climatic hazards like drought 
and flood, damage by pests and diseases and utilisation 
of cane for other purposes 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 input. The basic approaches to
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maximise sugar production per ha. per annum are either 
through increasing the cane yield or through increasing 
the sucrose content of the cane. The Hawaiian 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 cane breeding 
and selection.

The cytological 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 f'anje 
and Ethirajan (1960) support the view that the crop is 
amenable to genetic experiments. Rao (1968) emphasized 
that recent developments in biometrical genetics offer 
scope for applying suitable procedures to the sugarcane 
crop insplte of its polyploid, heterozygous condition 
and this approach can be applied at all levels viz. 
choice of parents, choice of crosses and handling of 
early seedling and clonal generations. The choice of 
the parents can be rationalised by considering the 
genetic diversity, the discriminant function for plant
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selection based on genotypic net work of economic 
cnaracters and phenotypic stability of varieties 
over a number of seasons and locations in the expression 
of economic characters. The rationalisation of selec­
tion procedures based on biometric parameters may 
ensure better and quicker selection of suitable 
varieties.

2.1 Genetic variability, harltabliity and genetic 
advance

The choice of the most suitable breeding method 
for the rational improvement of yield and its com­
ponents in any crop largely deponds on the genetic 
variability, association between characters, herita- 
bility and genetic advance under selection. In the 
case of quantitatively inherited characters which are 
controlled by a large number of minor genes with cumula­
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 tho contribution of 
each and every gen© to the total 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 with the aid of genetic parameters such as
genotypic coefficient 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 
selection.

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 character is transmitted to the progeny 
is called * heritability*. Heritability can be defined 
as that proportion of total variation in a progeny 
which is the result of genetic factors and may be 
transmitted.

Hanson et al (1956) proposed the mathematical 
relationship of vaiious estimates on computation of 
heritability which is usually expressed as a percentage. 
In the*broad sense' it refers to the relative proportion 
of genotypic variance to phenotypic variance. In the
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'narrow sense' it is the proportion of additive 
genetic 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 coeffi­
cient of variation independent of the unit of measure­
ment.

Lush (1937) and Johnson et al (19D5 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 selection differential expressed as 
phenotypic standard deviation.

The present sugarcane clones in commercial 
cultivation axe complex polyploids. The heterozygous 
and polyploid nature of this crop results in the genera­
tion of vast genetic variability, Craig (1944) studied 
the refractoneter brix and weight per stool in seedling 
population and reported greater coefficient of variation 
for weight of stool 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 Goorge(1962).
He observed that heritability values in the broad 
sense ranged from 6 to 82 per cent. Yang and Chu(1962) 
while studying the combining ability in sugarcane 
hybrids reported that heritability for cane yield, 
stalk length, and tiller number were 35,45 and 47 per cent 
respectively. Brown (1965) noticed heritability estimates 
of 50 per cent and 70 per cent for brix and fibre 
respectively in commercial hybrid sugarcane populations.

The performance of the progenies of four inter­
varietal crosses 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, yield and brix and reported 
heritability 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 yield. Brix recorded low genetic advance and 
high heritability.
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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 tnillable 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 agro climatic conditions. Under different 
soil heterogenity conditions maximum heritability 
was noticed for weight of stalk (83.8/5) followed by 
germination percentage (76.5) and the lowest herita­
bility of 55.4J5 for height of the stalk. In the 2nd 
experiment over two successive years accounting for 
climatic variation, the number of millahlo canes had 
the highest variation followed by cane weight and 
girth. The heritability percentage was maximum for 
number of millable canes (81.2) followed by cane 
weight (78.7). The experiments at different seasons 
of planting revealed that the heritability was maximum 
for weight of stalk (89/5) followed by sucrose (83.5%) 
and number of millable canes (77.555). Height of the 
Cane had the lowest heritability (68/5). The experiments 
at different locations recorded the highest heritabi­
lity of 8455 for early tillers followed by sucrose (8355).
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In this case also the height of the cane had the 
lowest heritability of 56 per cent.

Shah et al (1966) worked out broad sense herita­
bility estimates and genetic advance for six characters 
viz. extent and speed of germination, height, tillers, 
number of green leaves and leaf breadth in 24 south 
Indian clones and 22 north Indian clones. Herita­
bility percentages ranged from 59.5 (Mean tillers per 
plant at 60 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 leaf 
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 174% 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 
Saceharum officinarum and reported that heritability 
was maximum (91.7%) for C.C.S. % and minimum for sugar 
yield per acre (63.8%). The range of genetic advance 
was from 1.03 (brix) to 4.54 (purity). The heritability
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for quantitative characters ranged from 5.2>i (girth) 
to 53.7% (cane yield) and the genetic advance ranged 
from 0.11 (cane weight) to 7.60 (cane yield).

Mariotti (1973a) observed the highest herita­
bility for stalk diameter (63%) followed by stalk 
weight (53%). He has also noticed high variability 
for cane yield, number of stalks and stalk weight and 
low variability for qualiry 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 
heritability 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. 
Cesnik and Vencovsky (1974) studied open pollinated 
seedlings of five crosses and reported that heritabi­
lity was generally high for most of the traits. Batcha
(1975) estimated broad sense heritabilities of 89.6% 
for cane yield, 84.2% for sugar yiold and 34.6% for 
sucrose percentage. The highest heritability (97.5%)
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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 
ejpectness and sugar quality. The low coefficient of 
genetic 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 miilable 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 popula­
tions and in population from five male parents.
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The heritability estimates obtained by regressing 
population mean on mid parental values were 54 to 6®.

Sahi et al.(1977) while studying 20 early maturing 
sugarcane varieties at two locations, estimated herita­
bility for H.R.brix at 8th month, hydrometer brix at 9th 
month, sucrose, purity, yield, C.C.S per plot, millable 
canes, weight of cane etc. 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.S per plot (94.19% plant crop and 91.3® ratoon 
crop). Genetic advance was maximum for C.C.S per plot 
(52.7® for plant crop and 86.31% for ratoon crop). They 
observed that heritability for sucrose, purity, number 
©f millable canes and weight of cane were 10 to 1® 
lower in ratoon crop and emphasised the importance of 
the consideration of the ratoon crop data also in 
selection programmes.

Galvez and 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 pheno­
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 reported that stalk yield 
and its components viz. number of millable stalks per 
row, single stalk weight and commercial canesugar per 
row had high genetic variability and heritability in 
the broad sense and ware highly amenable to selection 
as indicated by genetic advance. The stalk thickness 
and the quality attributes viz. sucrose % and C.C.S % 
had low variability and high heritability and had 
lower levels of genetic advance. Stalk thickness, 
number of millable stalks per row and single stalk 
weight had broad sense heritability of 88.56, 88.01 
and 85.98 percentages respectively. Stalk length which 
is highly influenced 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 levais a£ genetic advance, ie. 86.45 and 
65.63% 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 
number 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 3 3 had a low genetic advance of 
3,33%•

Nair et al (1979) evaluated 126 genotypes of 
SaceMj-uia offlclnarum for eight quantitative characters 
viz, number of millable canes per row, thickness of cane, 
single cane weight, number of internodos, length of cane, 
sucrose % in juico, yield of cane per row and C.C.S. per 
row and reported high levels of variability for yield 
and its associated characters and low level of variability 
for sucrose % in Juice.

Singh and Sangwan (1980) reported significant 
variability for stalk characters in 50 genotypes. Among 
the yield and its components studied, stalk yield per row, 
millable stains per row and stalk weight recorded high 
genotypic and phenotypic coefficients of variation, 
heritability and genetic advance. All the other components 
viz. stalk diameter, stalk length, internodos per stalk 
and length of incornode recorded comparatively lower 
values for genotypic and phenotypic coefficients of 
variation, neritability and genetic advance. The
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highest heritability (93%) was noticed for stalk 
weight followed by stalk yield per row (90.31%) and 
millable stalks per row (88.75%). 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 
stalks per row (40,07%). The genetic advance was lowest 
for length of Internode f17.55%).

Nair et al (19SO) from their studies with 126 
genotypes of Sacoh&rum officinarua reported genetic 
variability, heritability and genetic advance for ten 
characters. Sugar yield (C.C.S/plot), Stalk yield and 
two of its important components viz. single stalk weight 
and number of millable canes per clot recorded high 
levels of heritability, genetic advance and genetic 
variability. The stalk diameter, stalk length and 
quality attributes possessed moderate heritability, with 
low genetic advance and variability. The genotypic 
coefficient of variation ranged from 7.88 (brix) to 
37.92 (C.C.S/plot), Tho heritability percentage ranged 
from 65.07 (stalk length) to 86.94 (number of millable 
stalks/plot) and the genetic advance 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.S/plot) and stalk yield, through 
selection by virtue of the high genetic parameters 
associated with these characters.

Reddy (I960) estimated heritability in the 
broad sense and genetic advance in respect of cane 
yield, number of millable canes, single cane weight, 
length of millaola cane ana Juice quality in ten varieties 
at AnalcappaSle. The number of nillable canes recorded 
maximum heritability (95.Tl%) and genotic advance 
(52.52,.a) witn moderate (26.12) genotypic coefficient of 
variations, indicating that this character is less 
vulnerable to environmental influence and could be 
relied upon as one of tho important criterion for 
selection. Next to number of millable canes, the single 
cane weight had high heritability (93.1Sj£) and genetic 
advance (18.25/u). With regard to the quality characters, 
brix recorded the lowest coefficient of variation and 
genetic advance during January. The magnitude of herita­
bility for brix was maximum during February (78.9995). 
followed by pol (79.(7), indicating that the potentia­
lity of the varieties can be best assessed in February 
when they attain peak sucrose percentage in the Juice.
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Hogarth et al (1981} observed progenies 
from 50 parental clones for sugar content, stalk number, 
stalk length and stalk diameter and reported that sugar 
content showed little variability when compared with 
the variability for cane yield. Estimated heritability 
values by parent progeny analysis were low for all the 
characters.

Lyrene (1981) calculated the heritability for 
lodging in 40 varieties comprising of ton commercial

ivarieties, 25 s and 5 populations and reported 
that the extent of lodging had high heritability. He 
has reported moderate heritability for brix and low 
heritability for stalk length. Singh et al (1981a) noticed 
wide range oC phenotypic variability for six out of 
the eight characters studied. The heritability was higher 
for number of internodes per stalk, stalk weight, 
number of green leaves per stalk and brix. The genetic 
advance was moderate for stalk height, stalk girth, 
number of internodes per stalk and brix.

Sankaranarsyanan and Shanmugha^sundaram (1981) 
estimated narrow sense heritability in 370 progenies 
from 23 crosses involving 19 parents by parent 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) determined genetic varia­
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. 
Highest heritability was noticed for sugar content 
followed by internode length. In general, heritability 
values were moderate for the other characters.

Sangwan (1981) studied eight selections from 
four crosses for seven stem characters and reported that 
heritability estimates were high for number of millable 
canes per row and cane yield per row and the expected 
genetic 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 between zero and 0,859 indicating 
the unreliability of selection based on the presumption 
that brix value displays high heritability, Rao et al. 
(1983) studied 190 progenies of 19 crosses along with 
four standards and reported that P.C.V. and G.C.V. 
were maximum for clump weight followed by millable 
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) reported 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 genotypes 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).
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Variability, broad sense heritability and 
genetic advance were estimated in a mutagen induced 
variable population by Khairwal et al. (1985) and 
reported that genotypic coefficient of variation 
was high for yield of cane per clone (39.27) 
followed by tillers per clone (17.17) and millable 
canes ppr clone (16.28). Heritability estimates 
were reported to be moderate ts 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 yield per clone (95.16), tillers per clone 
(40.64), millable canes per clone (34.64) and cane 
height (30.39). The characters such as number of 
intornodes (4.95), internode length (12.12) and 
cane thickness (20.60) had comparatively lower 
values of genetic advance.
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2.2 Correlation

Correlation is a measure of toe extent of relation­
ship between any two variables. Genotypic correlation is 
a measure of the interdependence of biological 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 genotypic and phenotypic correlation 
coefficients were introduced by Burton (1952).

In sugarcane, cane yield and sugar yield are complex 
characters having many components, the multiplicative 
interaction of which result in the final artifact of yield. 
An understanding of the interse association 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 Dut positive 
association between cane length and sucrose, a low 
negative association between loaf length, leaf-width and 
sucrose. However, he could not find any association 
between stalk thickness and sucrose consent.
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Stokes (1934) from biometric studios in Saccharum 
officinarum observed a low positive correlation between 
sucrose with fibre and stalk height. Low positive asso­
ciations were also noticed between fibre with diameter, 
stalk weight and length of intornode. iie 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 coefficient. McIntosh (1935) 
noticed positive correlations between oarly vigour and 
cane yield in cane varieties of Barbados. Highly signi­
ficant positive correlacion of yiold with length and 
number of canes per unit area was reported by Gill (1949). 
Dillewijn (1950) reported linear relationship between 
cane length and stalk weight and number of canos and 
yield. Significant positive association of number of 
millable canes and cane length with cane yield has been 
reported by P.attan (1951), Stevenson (1954) studied the 
relationship between yield components and quality 
components and reported a low positive association between 
cano weight and brix in juice.

Singh and Singh (1954) reported significant 
positive correlation 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 juice weight 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 green 
leaves. Hebert and Henderson (1959) studied eleven 
characters among progenies of seven crosses and found 
negative association of number of canes with stalk thickness, 
brix and sucrose. Bhat et al (I960) reported non­
significant correlation for canes per clump and brix 
between ten months old seedlings and settlings. High 
yield and high sugar were found to be negatively correlated 
(Rao and Narasimhan, 1963). Vi'hilo summarising the results 
obtained from three ssperate experiments, Varma (1963) 
observed that yiela has consistent, positive and significant 
correlation with number of nillable canes and cane height.
He has also noticed that under certain treatments and 
in certain years, yield was influenced by germination 
percentage and number of tillers per plant. Brown (1965)
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observed a non-significant genotypic correlation and 
a small positive phenotypic correlation between brix 
in juice and fibre. Ethirajan (1965) studied the 
association among progenies of four intervarietal 
crosses in seedling and clonal generations and reported 
highly significant positive correlation between,cane 
yield and its components viz, number of canes, height, 
sfceJk tnicknoss, single cane weight and stalk specific 
gravity. He has also noticed significant negative 
correlation between cane yield and brix.

Hebert (1965), studied 90 varieties in replicated 
field trials at six locations over 13 years and reported 
highly significant positive correlations of stalk weight 
with stalk diameter, yield of cano per acre and milling 
quality. From the low degree of association noticed 
between yield of cane per acre and yield of sugar per ton 
of cane, he has suggested the possibilities of selecting 
varieties with high yield of cano per acre and high yield 
of sugar per ton of cane, Positive correlations of weight 
of millable cane with cane number, cane diameter and cane 
length were also reported (Anon., 1965).

Negative correlation between brix and stalk diameter 
in hybrid progenies were recorded by Luna (1965J. Khapaga
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et al.{1966) studied the stalk weight, length, diameter, 
internode number and degree of brix in three varieties 
and reported that all characters except degree brix was 
correlated with stalk weight. 8kambaram(1967) studied 
200 selections from six crosses for yield attributes via. 
the length and thickness of cane, number of internodes, 
individual weight of cane, tillering and juice quality.
He reported highly significant positive correlation 
between cane length and internode length. He has also 
reported non-significant negative correlation between 
number of canes and thickness of cane. Non-significant 
negative Correlation between weight of cane and C.C.S 
per cent was also observed. He concluded that thick long 
internodes and good tillering has got potentialities for 
high yield.

Jagathesan et al.(1967) studied 56 clones of six 
species of Saccharum and reported significant positive 
correlation of brix with stalk girth and leaf width.
Singh and Jain (1968) randomly selected twenty plants 
of Co.319 and estimated correlation for six characters 
and reported an Inverse association of number of canes 
per clump with thickness of cane, number of internodes
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per clump, yield of cane per clump and juice percentage 
per clump. Significant positive correlation between 
height of the main shoot and thickness of cane, number of 
inx.ernodes per clump, yield of cane per clump and juice 
percentage per clump were also reported. The positive 
association of thickness of cane with number of inter­
nodes per clump, yield of cane per clump and juice 
percentage were also confirmed in their studies. Juice 
percentage per clump was partially correlated with number 
of internodes per clump. Brown et al.(1969) reported 
high positive genotypic correlations between cane yield 
and sucrose per plot, number of stalks per plot, and 
stalk length. The association between number of canes 
per plot and sucrose 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 
percentage.

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 selection of seedlings in plant crop 
with ten or more stalks, stalk diameter greater than 
27 mm and brix value greater than 110% of the mean will 
onhance the frequency of seedlings 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 Co.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 
varieties that leaf Nitrogen content was positively 
correlated with stem weight and negatively with sucrose 
percentage 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 genotypic correlations between 
important characters were positive and high, with notable 
exception of that between stalk number per stool and
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weight of stalk, which was high and negative. From 
covariance analysis of cane characteristics, Juang (1971) 
confirmed that number of millable canes and stalk thick­
ness ware positively correlated with yield. Phenotypic 
and genotypic correlations between cane yield and quality 
components calculated from one hundred clones by Mariotti 
(1971«t) revealed an average genotypic correlation of 
0.814 betwoon number of stalks per plot and cane yield 
and 0.4S7 between weight per stalk and cane yield, tie 
has also reported non-significant positive genotypic 
and phenotypic correlations of stalk length with stalk 
diameter and pol percentage and significant positive 
correlations with stalk weight. The genotypic and pheno­
typic correlation coofficients between stalk diameter 
and stalk weight were also reported to be highly signi­
ficant and positive. In another study of eleven characters 
in nine crosses, Mariotti (1971 fe) 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. The/ have 
also noticed that in higher latitudes, plants have 
higher brix, sucrose and available sugar percentage.
High correlations of stalk number, stalk diameter and 
length and low correlations of stalk density with cane 
yield were observed by James(197‘i). Batch and Sahi 
(1972) evaluated the performance of eleven Indian and 
foreign varieties for five consecutive years and 
reported a low negative correlation between cane yield 
and sucrose percentage. Among the yield attributes, 
the number of canes per row and height of millable 
canes showed highly significant positive correlation 
with yield. Girth of cane showed an interesting associa­
tion with yield. The correlation was positive and 
iow when the crop was raised under favourable irrigated 
conditions, but negative and low when the crop was 
raised under unfavourable conditions.

Mariottl(1972) reported positive correlation of 
yield with all its components, the most important one 
being number of stalks followed by average stalk weight. 
Height was positively correlated with yield, while 
stalk diameter was negatively correlated with number of 
stalks. He could not find any negative association
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between yield and quality components. Iositive corre­
lations between pol %t purity % and fibre content were 
also confirmed in his studies. The analysis of data 
from 17 biparental and five polycross sugarcane popula­
tions indicated that stalk number and sxalk length 
are more strongly associated with yield, while the 
sxalk diameter had a low correlation with yield 
Anon., 1974), Batcha (1975) from a study of the 1/
performance of eleven sugarcane varieties in North 
Bihar reported that number of millable canes, single 
cane weight ana stalk thickness had highly significant 
positive correlation wixn cane yield and sugar yield.
A strong negative correlation between stalk thickness 
and number of millable canes and a non-significant 
negative association between sucrose and all the comoo- 
nents of cane and sugar yield were also reported in 
his studies. Cane yield was positively correlated with 
numoer of millaale canes in early varieties and with 
cane height in late varieties (Arson., 1975).

Hunsigi and Srivasxava (1975) in their studies 
wixh 24 cultivars noxiced that yield of cane was 
positively associated with stalk length, weight of cane 
and stalk population. Lapastra et al (1975) concluded
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from their studies with 226 clones that tonnage components 
(Primary tillers, secondary tillers and stalk weight) had 
non-sxgnxfleant negative correlation with sucrose. Richard 
(1975) observed eight characters associated with yield in 
the progeny of eight crosses involving parents differing 
in sucrose content and reported that significant positive 
correlation exists between refractometor brix and sucrose 
content and also between sucrose content and purity.

Sahi and Patel (1975) while studying 40 early 
maturing sugarcane cultivars at two locations, viz, 
subtropical north zone and tropical south zone, noticed 
that in subtropical varieties, significant correlations 
existed between height and weight of cane, yield and 
height, yield and weight of stalk, C.C.S per plot and 
yield and C.C.S % and sucrose }t. Cventhough tho same 
trena holds good in suo-tropical group also, the intensity 
of association was found to be low and significant.
They have concluded from their studies that height and 
weight at cane could be reliable selection indices for 
nigh yield in early maturing varieties. Khairwal and 
flabu (1975) reported negative correlation of cane yield 
with sucrose content and significant positive correlation 
of cane yield with number of millable canes, cane height
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and cane weight. The number of millable canes is 
reported to have significant positive genotypic correla­
tions with cane height and cane thickness and non­
significant positive correlation with brix.

Dosado et al. (1976)studied the characters 
affecting sugar content and cane yield 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 sugar 
content at harvest. They have also reported that varie­
ties with longer stalks,more millable stalks per stool 
and dark green leaves produced more cane yield per 
hectare and those with greater stalk diameter and 
wider leaves gave significantly higher sugar yield. 
Lyrene (1977) studied 20 varieties 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 II 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.S percentage) and sucrose with sugar per 
ton of cane (C.C.S percentage) and tons of sugar 
per hectare (sugar yield per ha). Stalk number was 
negatively correlated with stalk weight but both 
characters were positively correlated with tons of 
cane per hectare and tons of sugar per hectare.
They have suggested that selection for both characters 
viz. tons of cane per ha. and tons of sugar per ha. 
could be performed simultaneously.

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

Balasundaraa and Bhagyalakshmi(1978a) deter­
mined correlation among stalk and sugar yield and their 
components at the phenotypic and genotypic levels in a 
group of 58 varieties of sugarcane representing Indian
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and exotic germplasm and reported non-significant 
and positive genotypic and phenotypic correlations 
of sxalk yield and stalk thickness. They have noticed 
that stalk yield and its components were highly correla­
ted with C.C.S. per row. Stalk yield* number of millable 
stalks and stalk length were significantly and nega­
tively correlated with sucrose % and C.G«S%, whereas 
stalk thickness and stalk weight, which were highly 
correlated to each other were also associated with 
sucrose % and C.C.S %, The number of millable stalks 
per row was reported to have highly significant nega­
tive correlations with stalk thickness and single stalk 
weight, sucrose and C.C.S. percentage. Singh et al.(1978) 
found significant positive correlations between C.C.S. 
and brix value, sucrose % and purity coefficient among 
21 early varieties. Sharroa et al. (1979) noticed that 
number of canes per clump was negatively correlated with 
cane thickness in five biparental crosses. They have 
also noticed positive association of brix with cane 
length and thickness in three crosses and negative 
association in two crosses.

Sundarosan et al.(1979) studied 380 seedlings 
derived from eight biparental intervarietal crosses with
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a common maternal parent at seedling and settling 
stage and observed that correlation between seedling 
and settling values for number of millable canes, 
cane yield, cane thickness, brix value and sucrose 
content were positive and significant in most cases.
From their studies they have concluded that cane 
thickness is the most reliable character for selecting 
material both at seedling and settling stages.
Bosado et al. (1980) based on the results of ten 
experiments over three years reported that stalk weight 
and millable stalks per stool were closely associated 
with cane yield. They have concluded tnat number of 
millaole canes per stool can be relied i^on as a sele­
ction criterion for high cane and sugar yields.

Fixes and Costa (19CO) estimated correlation 
oetween components of yield, quality and leaf area in 
six varieties grown in four different regions of Brazil 
for three different periods of development viz. initia­
tion of plant development, period of plants greater 
development and harvest period. They have reported 
positive correlation between leaf area in the 3rd period 
and yield, yield and stalk length, leaf area in the 
first and second periods ana stalk diameter. Negative
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correlation of pol % with cane yield and stalk length 
were also noticed.

The multiple correlations and partial regre­
ssion studies by Parashar et al. (1980) revealed that 
characters like stalk height, diameter and number of 
internodes had direct bearing on cane yield. They have 
also reported significant positive correlation Of 
T.S.S %, sucrose Jo and purity % with C.C.S %. Singh et al 
(1981a) in a trial with 48 varieties reported that 
brix quality had positive phenotypic and genotypic 
association with number 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 weight at genotypic level. Singh and Sangwan 
(1981) studied 50 Co. canes and reported that only five 
attributes vir. tillers per stool, millable stalks per 
plot, stalk weight, stalk diameter 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 reported that partial correlation 
coefficient of cane yield with cane thickness and cane 
length were significant in all the varieties. He has 
also noticed that multiple correlation coefficient 
between cane yield on the one hand and cane thickness, 
leaf width and cano length on the other ware significant 
in all the varieties. Singh and Sharma (1982) estimated 
the genotypic and phenotypic correlations between yield 
and its componerts in 52 lanes and reported that cane 
yield per plot was positively correlated uith number of 
millable canes per plot and cano length. Cuenya et al. 
(1983) assessed the effectiveness of selection for 
increased brix in 20 families each with 30 genotypically 
distinct plants and observed that correlation between 
cano yield and brix value ranged between 0.54 and-0.53. 
But in most families correlation values were found to 
be not significant,

Kang et al. (1983) reported significant and 
positive genotypic and phenotypic correlations of cane 
yield per hectare with plant height, stalk diameter, 
stalk number 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 genotypic 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 two Indian 
varieties of sugarcane and reported that C.c.S. 
percentage had positive correlations with cane yield, 
juice purity, sucrose percentage and number of milla­
ble canes both in the plant and ratoon crops. Sucrose 
percentage in juice and juice purity was also posi­
tively correlated in plant and ratoon crops. They 
have concluded that for improving sugar yield in the 
ratoon crop, number of millable canes and sucrose 
percentage are the important components to be consi­
dered during selection programmes. Evaluation of 
fortysix clones by Punla et al. (1983) revealed that 
number of tillers per clump, cane thickness and cane 
weight were significantly and positively correlated 
with cane yield 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 
correlations between cane yield and sucrose percentage 
was found to be non-significant and positive. The 
correlations of canc height and sucrose percentage 
was reported to be non-significant and negative. The 
correlation coefficients of number of millable canes 
per clump with cane height, cane weight and sucrose 
percentage was reported to bo negative and non-signi­
ficant while with cane thickness it was non-significant 
and positive.

Singh et al.(1983) studied 126 genotypes and 
reported significant and positive genotypic and pheno­
typic correlations for number of tillers with number of 
millable canes. Cane yield had significant positive 
genotypic and phenotypic correlations with sucrose 
percentage in juice and significant positive genotypic 
correlations with number of millable canes. Evaluation 
of fiftytwo clones by Singh and Sharma (1983) revealed 
that cane yield had significant phenotypic association 
with millable stalk and stalk length. They have also 
reported significant genotypic association of cane yield 
with stalk diameter. Rao et al.(1983) studied 190
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progenies of 19 Grosses along with four standards 
and reported that clump weight had significant and 
positive genotypic and phenotypic correlations with 
stalk length and millable stalks par clump and non­
significant but positive genotypic and phenotypic 
correlations with brix. The miliaole stalks per 
clump showed significant positive genotypic and 
phenotypic correlation with stalk length, significant 
negative genotypic and phenotypic correlations with 
stalk diameter and non-significant positive correla­
tions with brix. Tho genotypic correlation between 
stalk length and stalk diameter was reported to be 
non-significant and negative.

Reddy and Khan(1984) reported that cane yield 
and C.C.S per plot arcs significantly and positively 
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 yield components in twenty varieties, X,u(1984) 
reported that both cane yield per plot and sugar yield 
per plot were positively correlated with number of 
stalks per plot, single stalk weight and length of cane.
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Nair and Somarajan (1984) analysed six yield 
components in a hybrid population of 26 clones selected 
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 possibility of simultaneous improve­
ment for these characters. Singh et al (19S5) reported 
that sucrose percentage was significantly and positively 
correlated with plant height, number of internodes, brix 
and purity coefficient. They have also noticed significant 
positive correlation of cane weight with number of milla­
ble canes and juice percentage.

2.3. Path analysis

The phenotypic association between variables 
may be due to the direct influence of one variable on 
another by correlated common causes or they may be 
genetically controlled or brought about by environmental 
influences. Negative environmental correlations usually 
counteract or reduce the positive genotypic correlation 
between two variables. The selection for a trait in one 
direction may cause an undesired diminution of another 
trait by direct or indirect effect through a third 
variable.
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The path coefficient analysis devised by 
Wright (193.1) is an effective means of examining 
the direct and indirect relationships, permitting 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 effect in a system of correlated varia­
bles.

Kempthorne (1957) has given an account of the 
path coefficient methodology of Wright (1921, 1923, 
1934). Dewey and Du (1959) stared that the path coeffi­
cient is simply a standardised partial regression 
coefficient and as such measures the direct influence 
of one variable upon another and permits the partition­
ing of the correlation coefficient among cause and 
effect into direct and indirect effects.

If the cause and effect relationship is well 
defined, it is possible to represent the whole system 
of variables in the form of a diagram known as path- 
diagram. Path coefficient can be defined as the ratio 
of the standard deviation of the effect duo to a given 
cause to the total standard deviation of the effect.
The advantage of the patn diagram is that a set of



48

simultaneous equations can be written directly from 
the diagram and a solution of those equations provides 
information on the direct and indirect contribution of 
these causal factors to the effect,

Ine application of this method requires a cause 
and effect situation among the variables and the experi- 
mentor assigns directions in the causal system basod 
upon aprioxi grounds or experimental evidences, Bhide 
(1969) in the biometrical studies of cane yield and 
quality components in sugarcane reported that cane 
weight 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 purity percentage on the C.C.S.percentage.

James (1971) studied the yield coiaponenxs in 
random and selected sugarcane populations and reported 
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 direct 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 to yield more or less equally, 
with number of stalks slightly more important than 
the rest. When genotypic correlations are partitioned 
it appears that the number of stalks had maximum direct 
contribution to cane yield followed by diameter. Tho 
components vis. length and density showed negative 
contributions. Mariotti{1973c) studied the influence 
of environment on the relationship between yield and 
its components in sugarcane at three locations and 
reported that environment clearly affected genotypic 
correlation among yield components and consequently 
they also affected direct and indirect effect of 
components on yield.

Miller and Jamos(1974) concluded from path coeffi­
cient analysis that when cane yield is the primary consi­
deration, selection should be based on stalk number, length 
and diameter. Miller and James(1975) further reported that 
during early stages of selection, stalk diameter is a 
better criterion for yield forecasting than stalk number. 
Batcha(197S) from path analysis of cane yield and sugar 
yield among subtropical varieties under north Bihar condi­
tions reported the importance of number of millable canes 
followed by single cane weight on can® and sugar yields.



He has also noticed that the direct effect of stalk 
thickness on sugar yield was minimum,

Khairwal and Babu (1975) from path analysis 
studies with 30 varieties reported that number of mills- 
ble canes had the strongest direct effect on cane yield 
followed by cane thickness and cane weight. The direct 
effect 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 were important in determining C.C.S.percentage on 
a per plant basis.

Balasundaram and Bhagyalakshrai (1978b) from path 
analysis of cane yield and sugar yield components confirmed 
that the number of millable canes has got maximum direct 
effect followed fay thickness and length of cane, for cane 
yield as well as sugar yield. They have observed that stalk 
thxekness which had a low genotypic correlation with cane



yield had largo direct affect, whereas stalk length which 
had high correlation with cane yield had only a low direct 
effect. 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 important 
quality characters viz. brix %, sucrose %t purity % and 
C.C.S % have reported that brix had a greater direct 
effect on C.C.S % than sucrose % and purity coefficient.

Path coefficient analysis of 944 clones from four 
intervarietal crosses done by Hooda et al.(1979) revealed 
that cane weight was the main component contributing 
directly towards yield followed by plant height and brix. 
Sahi(1981) analysed the yield contributing factors in the 
progenies of early maturing tropical and subtropical cane 
varieties and reported the influence of stalk thickness on 
cane weight and the direct effect of cane weight on cane 
yield. Singh et al.(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 nega­
tive direct path towards brix quality. They have suggested 
that number of Internodes per stalk aid number of millable 
canes should be given due freightage in selection programmes.
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Singh and Sangwan (1981) from path analysis with 
50 cano 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 yield and quality attributes 
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 attributes contributing towards C.C.S 
Singh and Sharraa (1982) from path analysis in 52 lines noti­
ced that number of millable canes and cane thickness were 
the more important 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 millable canes 
per clump and number of tillers per clump. The cane thick­
ness was found to have low direct effect and high positive 
indirect effect on cane yield through cane weight. They 
have emphasised the importance of cane weight, number of 
millable canes per clump and number of tillers per clump 
for the Improvement of cane yield per clump. Singh and 
Sharraa (1983) reported that the number of millable stalks 
and stalk diameter are the more important components of 
cane yield provided negative association between the two 
traits are overcome by simultaneous selection to achieve
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Kang st 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.S,percentage had high positive direct effect than 
cane yield.

i-u (1984) reported that single stalk weight had 
major contribution to stalk yield per plot and stalk 
yield per plot had maximum contribution for sugar yield 
per plot,

Hao and Ethirajan (1984) analysed the brix, sucrose 
and six other morphological characters in the seedling 
progenies 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 recognised that some varieties 
will perform relatively differently from others in a range 
of growing conditions or environments. The phenotype or 
variety as it is seen reflects the non-genetic or environ­
mental, as well as genetic Influences on its development.
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These environmental and genetic influences are not 
independent in their action, so that the observed response 
to a change in environment is different for most varieties.

Genotype x environment inxeractlon is one of the 
components that regulate the phenotype. A specified 
genotype does not axhibix the same phenotype under all 
environment and different genotypes respond differently 
to a specified environment. In simple words, the geno­
type x environment interaction is the variation that 
arise from the lack of correspondence between genetic 
and non-genetic factors on the development of an indivi­
dual.

The study of genotype x environment interaction 
in its biometrical aspect is very relevant to production 
problems of Agriculture in general and to plant breeding 
in particular (Sreese, 1969). A knowledge on genotype x 
environment interaction and stability are essential in 
breeding varieties for general adaptation, particularly in 
crops grown under diverse agro-climatic conditions. The 
study gives an insight into the probable mochanism by 
which a particular plant species combat the fluctuations 
of the environment.
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Environment is constituted by physical, chemical 
and biological factors. All biological systems are subjected 
to the influence of the environment. Therefore, an under­
standing of the different environments is appropriate in the 
study of genotype x environment interaction. Comstock 
and Moll (1963) classified the onvironraent as follows:

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

Macro environment: This includes variables with
large individual effects like location, season or years, 
dates of planting etc. In sugarcane, the crop type (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 environments.

Predictable environments This includes permanent 
features of the environment such as climate, soil type and 
day length. The eontrollable variables like the level of
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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 
maximum uniformity of performance over a number of locations 
or seasons. In order to identify stable genotypes under 
such a situation, the testing of varieties is spread and 
carried out over several locations and years. Stability 
of production is often referred to as buffering and 
varieties which perform well and giving high economic 
returns both in predictable and unpredictable environments 
is said to be well buffered.

There are two ways through which varietal stability 
can be achieved. They are:
i) Individual buffering which is the characteristic of 

individual plants.
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ii) The population buffering which is achieved 
through a combination of different genotypes 
in a variety or a population of varieties 
(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 sugarcane varieties. Tillering Is the most important 
factor giving rise to adequate number of millable canes 
for a good yield of cane. So it is logical that achievement 
of consistent cane yield (stability) or varietal buffering 
essentially 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 G x E interactions.
The estimates made by the above workers, eventhough provide 
estimates and information on tho magnitude of G x E inter-
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action, they do not provide means of measuring the 
response of XndS„vidual genotypes with the environment or 
the measurement of stability of individual genotypes.

A simple measure of phenotypic stability termed 
* Stability factor* (S.F) was suggested by Lewis ("1954). 
According to him

7 H.E.S.F = — ------
7 L.E.

Where, 7 is the mean value, H.E. and L.E. are high and 
low yielding environments respectively.

Lewis (1954) has considered only 2 environments for 
the measurement of phenotypic stability. Ho has suggested 
that a genotype will have maximum phenotypic stability, 
when S.F.equals unity.

Plaisted and Peterson (1999) attempted to measure 
the stability 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 
vjhen the number of varieties to be tested Increases.
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Wricke (1962) developed another method to estimate 
'ecological valance’ or 1scovalance’, .rfiicn is tho contri­
bution of each genotype to the 3 x E interaction sum of 
squares. The variety with least ecovalance will be more 
stable and vice-versa. But this technique has been used 
only to a very limit e.4 extent.

Recently, the regression analysis has been very 
widely used for stability analysis. The approacn was 
originally proposed by Yates and Cochran (1938), later 
modified by Finlay and Wilkinson (1963), Eberhart and 
Russell (1966), Perkins and Jinks (1968) and Freeman and 
Perkins (1971). Yates and Cochran (1938) stated that the 
"degree of association between varietal differences and 
general fertility can be further investigated by calcula­
ting the regression of yields of tho separate varieties 
on tne mean yxeld of all varieties". This method was largely 
ignored until Finlay and Wilkinson (1963) rediscovered the 
technique and used it to analyse the adaptation of 277 
barley varieties in seven environments. They used this 
method to describe the general adaptability of a variety 
using its linear regression coefficient. According to them 
an 'laeai' Variety would have a high mean yield and a 
regression coefficient of one.
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Eberhart and Russell (1966) also followed the linear 
regression approach and proposed an additional parameter 
of stability viz. deviation from regression. The stability 
analysis provide two parameters - the regression coeffi­
cient and deviation 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 
zero).

Perkins and Jinks (1968) proposed another model for 
the estimation of phenotypic stability. From stability 
point of view, the variance due to genotype x environment 
interaction being the most important, they proposed that a 
regression of genotype x environment interaction on environ­
mental index should be obtained rather than regression of 
mean performance on environmental index as is 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 sense that Perkins 
and Jinks (1968) proposed to calculate the regression of 
genotype x environment interaction value on environmental 
index. The deviation from regression remains the same.

Freeman and Perkins (1971) proposed another model for 
stability parameter by raising the objection that the
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estimates 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 i-erklns and Jinks 
(1968). They suggested an independent estimate of the environ­
mental index in the following two ways.

i) By dividing the replication into groups and using one 
group for measuring the average performance of varieties 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 regress­
ion are same as in the other two models. Another objection was 
about the partitioning of the degress of freedom. Eventhough,
SS. due to environment (linear) of Eberhart and Russell's 
model being the same as SS. duo to environment (Joint regression) 
of Perkins and Jink's model, yet the degress of freedom is on® 
in the former and (S-1) in the latter.

The ranking of genotypes with respect to their stability 
is same in all the three models.

Breese (1969), Paroda and Hays (1971) 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, whereas deviation around the regression line 
is a true measure of production stability. They have also



62

pointed out that a genotype with the lowest deviation 
may be most stable and vice-versa.

Bains and Gupta (1972) considered that all the 
three parameters of stability are squally important in 
determining stability. Shukla (1972) considered the 
contribution of each genotype to G x E interaction. Ho 
proposed a "Stability variance" (d-j) for each genotype 
and observed that an approximate F-test was provided by 
the ratio of to the pooled error mean squares (<5̂ ) 
calculated in the usual manner for combined analysis.
The stability variances are tested against pooled error 
and the genotypes which showed significant »F' values 
for stability variance are rated as unstable. Francis 
and Kannenberg (1978) suggested genotype grouping 
technique, which has been often used to describe a geno­
type that has constant performance over environments. A 
variety that respond to Increasing fertility level will 
have greater yield variance across those levels than one 
that does not. The responsive one is stable and is usually 
more desirable. Therefore, a responsive variety will have 
larger variance. A measure of consistency can be obtained 
from coefficient of variation, The mean yield is plotted 
against c.v. and the genotypes are divided into four groups.
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They have suggested that this simple descriptive method 
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 basis rather than individually.

Ekosugyiatro et al. (1986) conducted yield stability 
analysis using the data collected from 27 sites in Jawa 
by adopting the methods of Finlay and Vfilkinson (1963) 
and Eberhart and Russell (1966) and reported that the 
model of Eberhart and Russell (1966) was more precise.

Among the different models used for the estimation 
of stability parameters the model proposed by Eberhart 
and Russell (1966) is relatively simple, effective and the 
most widely adopted model.

2.5 Stability 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 crop 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 genotypic variance is fixed but must be separated 
from the environmental and genotype x environment varia­
nces to allow effective selection {Kennedy,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 suggested by Finlay and lVllkinson( 1963) • He has reported 
that groups Fiji and Mauritius have got average stability, 
while all other groups showed above average stability. 
Hawaii group showed poor performance at all the three 
environments. Fiji, India, New Guinea and New Caladonia 
form an intermediate group having average performance and 
above average stability at all the environments. Palghat 
had a better performing environment followed by Cannanore 
according to the low sire mean score recorded for all 
groups. Location x group interaction was significant for 
productive characters, whereas the sane was non-significant 
for quality characters, suggesting that varieties behaved 
more or less similarly at all the three environments.

Arceneaux and Hebert{1943) observed cultivar x 
station, cultivar x year and cultivar x station x year 
interaction to be statistically significant, but they
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wore smali 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 via. Pinder, q.82, and Q.9G were 
subjected to standard regression analysis of variance 
to investigate the relative stability. The varieties*
Finder and Q.82 deviated more about their regression 
lines than does Q.90 and hence considered to ba less 
stable across environments. He has concluded from the 
trials that clone selection against average 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 regional agricultural experimental 
station, Femailla, The three genotypes which were 
included in all the trials analysed were used to measure 
the quality of the environment in terms of cane yield in

•tons per hectare’ and probable sugar yield per ton of 
cano. 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
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in different years. They have also noticed that a 
positive correlation exists between yield and stability.

Mariotti et al.(1976b) assessed the reactions of 
100 genotypes from hybrid populations to a natural 
environment, an environment with nitrogen fertilization 
and an environment with weed competition. They have 
observed that genotypes displaying good phenotype in 
poor environments were little affected by environmental 
stimuli, suggesting that poor environments were more 
suitable than controlled environments for the initial 
selection of suitable genotypes.

Mariotti(1977) reviewed sugarcane clonal selection 
experiments for 10 years In Argentina and reported that 
environment Influences diameter and number of stalks, 
between which a non-linear association exists. Environment 
also influences selection of genotypes with specific 
adaptability.

Ruschel(1977) tested three groups of varieties in 
Brazil during 1956, 1964 and 1970. Mean variety yields 
were analysed in comparison with mean tost yields at 
different lections under a range of environmental condi­
tions. Regression coefficient and yield differential were 
plotted in co-ordinate axis and he reported that the variety
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CB 45-3 had a constant stability (homeostasis) at all 
environments with a coefficient of regression a little 
above unity. He suggested that rho plant breeder has 
the choice of either selecting genotypes of restricted 
adaptability for defined ecological conditions or search­
ing for genotypes with wider adaptability 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.

Kenncdy(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 Interaction. Analysis 
of 16 sets of trials from Barbados and eight from Jamaica 
showed that 6 x E effects were small in both countries.
It was suggested on the basis of these analysis that 
variety trials could use resources more efficiently by 
growing them at fewer sites, since the absence of site x 
variety interaction makes each site equally effective for 
identifying the best genotype,

Tripathl et al,(1978) studied nine Indian and 
five exotic sugarcane varieties using four years data for 
phenotypic stability. The partitioning 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 
Co.995 and Co.1007. Varieties B-37172, CP.44/401 and 
Co.997 had high sucrose % in juice, moderate yield and 
above average stability for yield, sucrose content and 
number of millable canes. Among yield contributing 
characters, stability 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 standard 
cultivars of sugarcane and suggested that ’b* values 
were more precisely estimated when 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 compared 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 and harvest cycles.
They have studied fourteen cultivars of sugarcane in two 
harvest cycles (12-14 months and 16-17 months) and two 
planting dates (October and June) using experiments with 
plant crops and two ratoons. The interaction analysis 
snowed that planting dates x harvest cycles were highly 
significant for all the characters.

Mariotti(1980) from clonal selection experiments 
with 80 genotypes selected at random from four progenies 
at four environments in Argentina, reported that certain 
environments tend to favour the selection of widely 
adaptable types. He has observed that among the four 
localities tested, it was possible to select for cane 
yield and better quality at one location viz. Femailla 
than at the other three localities. The average performance 
of the clones could be predicted from this locality.

Soopramanlen and Julien(1980) studied four 
sugarcane cultivars planted on four different dates at 
three locations and reported that sucrose yield is 
affected by sites as well as planting dates. Warm conditions 
favoured dry matter accumulation while cool conditions 
favoured sucrose accumulation. Galvez (1980) analysed 
the data from three harvosts in eight trials with 20
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varieties at different sites in Western Cuba by three 
different mecnods viz, regression method, the method of 
ecovalanee and coefficient of determination. Significant 
genotype x environment interaction for 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 dares and harvest cyclos were all found to be 
significant. He has concluded that the linear regression 
method of stability estimation provides more precise 
discrimination than the methods of ecovalanee and coeffi­
cient of determination. Galvez(1982) further investigated 
six linos at two sites over three years. After a 6 x 3 x 2 
factorial analysis he has reported that genotype x environ­
ment interaction was eignifleant using the stability 
model of fcberhart and Roseell(1966).

Qrliz{1962) made analysis of variance using 16 
varieties during the period from 1973 to 1977 for cane yield 
per hectare, sugar yield per hectare, pel %, brix and 
purity employing a 16 x Z 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 order interaction, genotype x cycle x 
year was not an essential component in over all variation.
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Tai et al.(l982) 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 year effects for all characters viz. cane yield, 
single stalk weight, per cent sucrose, per cent purity, 
per cent C.C.S and sugar yield. From the stability analysis 
Of the data using the model of Eberhart and Russell (1966) 
they have reported that for C.C.S percentage, cana yield 
and sugar yield, none of tho varieties had good mean 
performance with good stability.

Sharaa and Bharaj(1983) studied the adaptability 
for sucrose content, reducing sugar content and juice 
purity on 12 varieties planted in nine environments and 
reported that none of the varieties showed general stability 
for all the traits. Different varieties snowed stability 
for different components.

Kang and Miller(1984) studied the genotype x environ­
ment interaction in eleven cultivars planted at four 
locations and reported that the cultivar x location inter­
action was significant both in the plant crop and the 
ratoon crop for brix and sugar yield, whereas cultivar x 
location interaction was significant, only in tho ratoon 
crop, for C.C.S percentage and cane yield.
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Mariotti (1985) reported that yield stability 
is generally associated with compensation mechanism 
among yield components and gave the examples of such 
components as 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. 
Neverthless, strong correlation in phenotypic expression 
did not necessarily lead to an associated response in 
the environment for all characters. This supports the 
view that average phenotypic expression of a character 
and its environmental stability are genetically 
different factors.

Rao and Rahaan (1985) tested seven sugarcane 
clones in three seasons and reported that genotype x 
environment interaction was significant for sucrose 
percentage, millable canes per plot and cane yield per 
plot. They have also reported significant genotype x 
environment (linear) interaction and significant environ­
ment (linear) component. The clone Co.6907 was reported
to have high mean cane yield, low 'b' values and non- 

2significant Values indicating its adaptability and 
better performance in poor environments. The phenotypic
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Stability analysis for cano yield in 13 varieties 
conducted by Deswal and Sangwan{1985) revealed that 
genotype x environment interaction was highly signi­
ficant. Based on the mean yield* regression coefficient 
and deviations from regression* Go.1148 was reported to 
be the most desirable variety. They have also reported 
that the mean squares due to the genotypes, environ­
ments and genotype x environment were highly significant, 
indicating diversity among the genotypes, environments 
and the differential response of the genotypes in 
different environments. The pooled deviations were 
also found to be significant. The lower magnitude of 
G x E interaction noticed in tholr studies was attri­
buted to the inclusion of well established varieties in 
the experiment.



m a t e r ia ls  a n d  m e th o d s
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MATERIALS AND METHODS

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

3.1 Materials

The biological material used for the study 
consisted of 48 clones of sugarcane (Saccharum 
officinarum L.) collected from the germ'plasm maintained 
at the Sugarcane Research Station, Thiruvalla. Twelve 
superior clones were selected on the basis of the performa­
nce of the plant crop and evaluated alonglwith three 
standard varieties in the three different agroclimatic 
zones of Kerala, at the Sugarcane Research Station, 
Thiruvalla, Sugarcane Research Centro, Chittoor and 
Horticultural Research Station, Ambalavayal.

3.2 Methods
3.2.1 Field experiments
3.2.1.1 neolicated trial

The 48 clones wore planLed in a randomised block
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design with 3 recpllcatlons 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 
sevs were planted in furrows under the ridge and furrow 
system. Data on the following characters were collected 
from the plant crop.

i) Germination counts The number of sprouts in each 
plot on the 45th day.

ii) Shoot counts The number of shoots per plot on the 
180th day.

iii) Number of late shoots: The number of late shoots
(Water shoots) per plot at the time of harvest, 

iv) Number of millable canesj Number of fully mature, 
healthy canes per plot at the time of harvest, 

v) Weight of cane; Mean weight of cane from a sample of 
5 canes selected at random from each plot, 

vi) Length of cane: Mean length of cane from the random 
sample of 5 canes, 

vii) Number of lntemodes: Mean number of internodes per 
cane from the random samplo of 5 canes.

viii) Length of internode: Mean length of the middle most 
Internode from the random sample of 5 canes.
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ix) Girth of cane: Mean girth of the middlemost internode 
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) Juiciness; Estimated at the 10th and 12th months. A 
sample of 2 healthy canes was cut from each plot, 
crushed in a power crusher and the juice extracted. 
Juiciness was estimated as the volume 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.
This was estimated at the 10th and 12th months.

xiii) Pol percentage: Estimated by Horne*s dry lead method
(Spencer and Meade, 1945).

xiv) Purity percentage: Purity of the juice was expressed as
the percentage of pol to Brix at the 10th and 12th
m o n th s .

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.
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Where
B » Brix
S = Pol oercentage
F = 0.73 = Factor relative to fibre percentage of 

cane

xvi) Yield of sugar: Sugar yield per hectare was calculated 
by multiplying C.C.S percentage by cane yield per 
hectare and dividing by 100,

Suqar yield ) c*c*s % * Cane yield per hectare 
per hectare ) ^00

After the harvest of the plant crop, the stuboles 
were retained ana the first ratoon crop of all the 48 clones 
was grown. The data in respect of all the 16 characters 
were recorded in the first ratoon croo also 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.

3.2.1.2 Location trials
Fifteen superior clonos (12 selected clones and 3 

standard varieties) were planted in a randomised block
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design with two replications at three locations. Each 
plot consisted of 6 rows of 3 metres length, spaced 90 cm 
apart. In each row, twelve numbers of three budded setts 
were planted in furrows. Eight characters including cane 
yield, sugar yield and their principal components were 
studied in these trials by adopting the methodology 
outlined earlier. The data collected were used for 
estimation of stability parameters.

3.2.2 Statistical analysis
3.2.2.1 Analysis of variance and covariance

The extent of phenotypic variation for any character 
is the sum of genetic and environmental effects and shall 
be determined by the methods given by Kempthorns (1957) as 
follows!

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

Where,
V(?) = ̂ pjx) ~ Variance due to phenotype

OV(G) » g » Variance due to genotype
g ( x )

V(E) = Variance due to environment and

Cqv(G,L) = Covariance between genotype and 
environment
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If the genotype and environment are associated at 
random, Cov (G, E) is equc.1 to Zero, so that -

V(P) « V(e) + V(R), or

= ®s<x)+ < « j
If we have observations on two characters x and y 

on each individual, the extent of covariance between x and y 
due to genotype and environment shall be estimated 
(Kempthorne 1957},

Therefore Cov (x,y) » Cov(G (x,y) ) * Cov (E (x,y) )

or “ ffg(x,y) + ^e(x,y)

where, <Fp{x,v) is phenotypic covariance between x and y

®9(x»y) is covariance between x and y attributabl<
to genotypes and 

^e(x,y) is covariance between x and y attributabl< 
to environment.

If the experiment is designed in a Randomised complete 
block design with *v' treatments and 'r* replications, the 
estimates of aj(x), «J(y). <^(x), tfj(y), «J!x), < (y), crp{x#,

°g(x y) arK* ®e(x y) are obtained from the analysis of varla-
nce-covariance (Table 1).

Coefficient of variation is a unixless measurement 
and is used for comparing the extent of variation between



Table 1. Analysis of varianc e/covarlanc®

Source df M.S. Expectation
xx of E.Sxx

xxBlock (r~1)

Treatment (v-1)

Error (r-1)(v~1) Ex z

KX 4(x)"r

Total rv-l Txx ®p(x)

Hence we have the following estimates:

MC~ Expectation
MSi( k , y )  of iasp(XiY) yy

K,y

~x,y

Expectation 
of MS* yy

yy

x»y X ̂ sU.y) «*(y) + r <5̂ (y

^(x.y) Eyy  ^©(y)

x,y p(x»y) Tyy p̂(y)

ft

■ T  ^ v x x  “ E x x ^  9 ^ © ( x )
=  E.

® g ( y )  “ " r  ^ V y y “  

1
V  * * t ( y )

=  E,

^ g U . y )3
— ( V  -
r  '  2i , y E x , y >  9 ^ e C x . y )

= E.

XX

yy

x,y

oo
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different characters measured with different scales, 
i-henotyplc coefficient of variation
, X 100(P.C.V) for character x = ...... .v X
Genotypic coefficient of variation

(f f v l x 100(G.C.V) for character x = — ifLsi- —  -t where
X

ff (x) and *g(x) are the phenotypic and genotypic standard 
deviations and R is the moan.

3.2.2.2 Horltafallitv (H2)

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

2 ^H = -§■---- X 100
<rp

Heritability provides a measure of genetic variance 
i s , the variance upon which all the possibilities of changing 
the gonetic composition of the population through selection 
depends.

3.2.2.3 Genetic advance under selection (G.A.)
Genetic advance is a measure of the change in the

mean genotypic level of the population produced by selection 
and depends upon heritability of tho character and selection
rt 1 f  - f f l ' r o n t  1 a 1



tf/here X as the mean of the character x and K is the 
selection differential which is 2.06 at 5% intensity of 
selection in large samples (Allard, 1960).

3.2.2,4 Correlations

The phenotypic correlation coefficient between x and 
y was estimated as -

cp(«.y) ~ 'r ~  x ■ where,
«p(x) X ^(y)

Sp yj is the phenotypic covariance between x and y, 

a"p(xj and ^(y) are the standard deviations of x and y.

The significance of phenoxypic correlations coefficiont was 
tested with reference to the critical value of *r’ at n-2 
degrees of freedom where *n* is tho number of pairs of 
observations (Snedecor and Cochran, 1968).

The genotypic correlation coefficiont was estimated as
r , = ^sU.y)g(x,y;    ..  where,

tfg(x) X °g(y)
<yg(x is the genotypic covariance between x and y,
<T (jt) and are the standard deviations of x and y.

Tho significance of genotypic correlation coefficient
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haraln at al.(1979) and applying the students't' tost. 

I rg(x,y) i

SE ( r g ( x , y ) )
i.hare,

SÊ rg(x,y)) = (F 1)
1

^f1“rg(x,y)N /1

_2 -s(x»y);
r p U » y )  r g (x ,y )

D
' 9 ( x , y )

D

c
r p (x ,y )

V2

Where, - 
D

H“ = Heritability of x 
Hy = heritability of y

C = (h£ x a p and

F = degrees of freedom for error

3.2.2.5 Path analysis
The method of path analysis was developed by 

Wright(1921) to study the cause and effect relationship 
among a system of variables and helps to measure the direct 
influence along each separate path in such a system and to 
find the degree to which the variation of a given effect is 
determined by each particular cause. The genotypic correla­
tion coefficients of different component characters with
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cane yield and sugar yield were partitioned into direct 
and indirect effects. The direct and indirect effects 
were calculated as suggested by Wright (1921) and 
elaborated by Dewey and Lu (1959).

The simultaneous Equations which give solutions for 
path coefficients are -

riy “ ri1 p1y + ri2p2y + •” + piy + ---+ rikpky!
i - 1 , 2 .......  k

Where is the correlation of i independent variable 
(x̂ ) with dependent variable (y), is the direct effect 
of x^ on y and is the Indirect effect of x̂  via x̂
on y.

Path analysis was done for cane yield as well as 
sugar yield, botn for plant crop and the first ratoon crop.

3.2.2.6 Stability parameters

Study of Genotype x Environment(G X E) interaction 
and stability parameters are useful in identifying stable
gono types.
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i* Environment wise analysis of variance

mOVA TABLE

Source df Expectation ofmean squares

Replication (r)

Genotypes (P) 

Error (e)

r«1 4  * p 4

p-i

(r~1)(p»1)
4  *  * 4

&we

ii. Pooled analysis

The pooled analysis of variance over environments 
was done for partitioning the total variability into 
variance due to genotype, environment and genotype x environ­
ment interactions. The AIWA was constructed as detailed 
below.

POOLED AIWA TABLE

Source df M.S

Genotypes (G) 
Environment (E)
G x B

Error (Pooled)

P»1
q-i
(p-1)(q-1)

q(p-»1){r»l5

MSg
MS-E
MSG x E 
MS-
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The interaction mean squares of genotype over 
environments was tested against pooled error mean square.
If the genotype X environment mean square is found to be 
significant, then mean square of genotypes and moan 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 
parameters.

Following the methodology of Eberhart and Russell 
(1966), the two parameters of stability, viz. the regression
coefficient (b) and the mean square deviations from linear2
regressions (Sd) were computed. The above 2 parameters 
along with high mean value above the grand mean was consi­
dered for identifying stable genotypes.

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

Y. . ** m + B. I.ij i. J ij
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Where
= mean of the variety in the environment,

m = mean of ail the varieties over all the
environment

=> the regression coefficient of the i variety 
on the environmental index, which measures the 
response of the 1th variety to varying 
environments. -•

1^ = the environmental index which is defined as
the deviations of the mean of all the varieties

4{*iat a given location (j location) from grand 
mean so that = 0

^  s the deviation from regression of the l^h variety 
on 3th location 

Environmental indext
2  Vij i f  YU

IJ P PQ
=> Total of all the varieties at the 1~**̂ location 

Number of varieties

grand total
Total number of observations 

Regression coefficient for each variety was computed as -

, . 5  V i

1 " ti.zj j
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Where
is the sum of products and

- ̂ is the sum of squares

^ 2r̂l. is common for each value of regression coefficient,J J
on the other hand, for each variety is the sum
of produets of environmental indices (1̂ ) with tho corres­
ponding mean (X) of that variety at each location. These 
values were obtained in the following way.

0 0  -  f r y  > ,]  -  [ » ]
Where,

f-jf] = matrix of treatment means

jJlTj s vector for environmental indices

and - vector for sum of products ie. ^

The regression coefficient was tested by 't' test
lb-11

t(n-2) SB.(b)

Whore,
S£(b)

/M.S. duo to pooled deviation
= x/

jj
£Mean square deviations from linear regression Sd was also 

computed.
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In the regression analysis, the total variance 
of the dependent variable (Y) was partitioned into variance 
due to regression and the variance due to deviations from 
regression.

M.S(Y) = M.S (regression) + M.S (deviation from regression]

Tho variance of environmental means for each genotype was
obtained as 2

2 < 2  Yi
^vi " j Yij  ̂“p ^

2The variance due to deviations from regression OgV* ) for 
ththe 1 genotype was computed by the formula:

- p J
=* Variance due to dependent variable - Variance due to

regression
2 tWThe stability parameter (Ŝ ..) for tho i genotype is:

S2 = 2) - (MSE1/r)

Whore, ^
= Varxanco due to deviation from regression 

MSr, = Mean square for pooled errort
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The deviation from linear regression was tested as follows:

3.2.2.7 Analysis 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 environment) and iii) pooled error.
The sum of squares due to genotypes X environment is further 
partitioned into S.5. due to genotype x Environment (linear) 
ie regression and S.S. due to deviation from regression ie 
pooled deviations. The pooled deviation was further parti­
tioned into 15 components with (q-2) degree of freedom for 
each as given below.

Source df M.S. F

Total pq - 1

Genotype p - 1 MS^ SiS^/MSg

Environment +(Genotype X <Environment) ^ iq-'/

2F
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Source df M.S. F

Environmentlinear) 1
Genotype X Environ­
ment (linear) (p -1) ras2 KSg/MSg

i ooied deviation p (q-D MSg

uenotype 1 q-2
r 2 q-2
» 3
» rt \\
ti M »
« 15 q-2

• ooled error q (p~1) (v-1) nsE1

A variety Kith mean >  grandmean, unit regression
2

coefficient (b^ = 1) and deviation fron regression (S^ =0 ) 
was considered as a stable genotype,

The genotype grouping technique based on Kean-c.v 
as suggested by Francies and Kannonberg (1978) was adopted 
for grouping the genotypes and identifying high yielding 
genotypes with stability ( consistency) in performance for 
tnose characters which do not hava any significant G X E 
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 crop and the first ratoon 
crop were analysed and used to study genetic variabi­
lity, correlations and path analysis. Twelve clones 
were selected based on the plant crop studies at 
Thiruvalla and evaluated alongwith three popular 
clones viz. Co.997, Co.62174 and Co.62175 at three 
locations. The data collected 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 Suqarcane Research Station, 
Thiruvalla were statistically analysed and the abstract 
of ANOVA is presented in Table 2. The clones showed 
highly significant differences for all the 21 characters 
except juiciness at 12th month which showed significant



93

Table 2. Analysis of variance for the plant crop

SI. Characters
Mean squares PNo. Repli­

cations Clones Error
sr

(Clones)

1 .
2.

Germination count 
(45th day)

Shoot Gount (180th day)
464.11
3217.29

233.00
762.01

46.33
109.79

5.03**
6.94**

3.
4.
5.

Number of late shoots 
(at harvest)

Number of millable 
canes per plot 
Weight of cane

4.85

441.26
0 .1 1

9.12

613,55
0.17

0.55

127.53
0.0 2

16.58**

4.81**
8.50**

6. Length of cane 0.58 0.17 0.03 5.66**
7. Number of internodes 27.69 21.46 3.75 5.72**
8. Length of internode 0.74 6.59 0.95 6.93**
9. Girth of cane 2.28 1.77 0.32 5.53**

1 0. Cane yield per plot 2914.75 1030.18 143.09 7.19**
1 1 . Juiciness at 10th month 12985.30 4269.26 1958.41 2.18**
1 2. 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. Pol 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.
18. 
19.

Purity percentage at 
10th month 

Purity percentage at 7t- 
12th month 

C.C,S.Percentage at 10th 13 R2 month to.o

30.25
53.71
7.38

14.19
24.96
1.69

2.13**
2.15**
4.36**

20. C.G.S.Percentage at 12th
month ID“U4' 10.34 3.30 3.13**

2 1. Sugar yield per plot 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 inter­
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.658, Co.7717 
Co.740, Co.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 Co.658, Co.997, 
CcC.777, CoC.771, B-37172, Co.785 and Co.995 were on par 
with Co.449.

4.1.1.3 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, Co.997,



95
Table 3 Mean values of cane yield and morphological characters In the 

plant crop

SI
No*

Name of 
clone

co ^•H >t 
■p +i fll
<* C T 7  C 3 
•H O X  E O «P 
h in • *

3 >*
O  03o *o

+> X  o +J o o x oqtn v-

w P 
P  to P O 0)

M w <U5 xX Q> 
H p p  3 oj ra Z

o
cTOop

o  O P  
r-1 Ou.QH 0 id a x .hG *H l-l 3 p O

z  b  a

o  cn
P*— x

\8
C  <*<D O 

—J

top •0 *o 
p c
5 s
1 $Z *H

p  o  
O 73 © ~  
x  c e 
p  u  u  cn o> wc p 0) c 
•J P

p c o o

i s•H fflo o

O p  
P  O  >*P

flU -xO O' 
C  M M  OJ O'—u  a

c 1 CoC.774 48.7 98.3 37.0 73.3 1.48 2.43 20.5 13.0 8.58 83.6O
M
■
t>
«
It
it
t*
It
0
a

2

3
4
5
6
7

8

9

10 
11 
12

P - 1 - 2  

T-67172 
Co 658 
Co 62174 
Co 997 
Co 6807 
Co 1340 
Co 1307 
Co- 7717 
Co 62175 
S-87

42.0
46.3
57.3
33.3
42.3
40.0
51.3
45.3
66.3 
55.7
46.0

74.7 
81.0
109.3
49.3 
113.0
93.3
96.7
75.3
94.7
89.7 
68.0

28.7
24.7 
43.3
3.7
57.7
44.0
49.7
35.0
45.0
25.0
34.7

68.0

70.0
99.3
46.7
99.3
75.7 
84 0 
69 3
76.0
80.7
59.0

1.36
1.60
1.42
1.43 
1 07 
1.38 
1.03 
1.64 
1.63 
1 .8 6  

1.83

2.75 
2.61 
2.65 
2.34 
2.45 
2 59 
2.47 
3.17 » 
2.60 
3.03 
3.12

24.8
22.3
24.3
22.4
24.2 
23.7
22.3 
23.6
22.5 
30.1
29.5

1 1 . 1

12.7
11.5
10.7 
9.5
11.7 
12 1 

13.9 
13.0 
1 1 . 2
10 .6

6.91 
7.72 
7.41 
8.61
6.92 
7.31 
6.94 
8.19 
8.27 
8.82 
8.25

72.8 
84.3
117.4
58.5
90.5
87.6 
79.1
98.9
90.5 
116.3
92.5 
108.2 
107 8

a
e
13
14

Co 419 
CoC 779

53.7
49.7

84.0
90.0

14.3
7.3

73.7
84.0

1.73
1.60

2.83
2.76

25.1
24.9

12 .2
12,5

8.32
7.99it 15 Co 7219 44.7 78.7 10.3 66.3 1.36 2.84 22.8 12.9 7.45 76.1

45.7
tf 16 Go ...527 31.0 91.7 4.3 66.3 1.06 2.26 19.7 10 8 6.64it 17 CoC. 777 46.3 99.7 38.7 81.7 1.47 2.90 24.5 12.7 7 93 118.2a
t. 18 S-105 54.3 77.0 24.3 66 7 1.44 2.76 26.7 10.7 8.01 82.5if 19 S-33 37.0 94.0 34.3 87,3 1 .2 1 2.70 22.3 12.3 6.49 73.6t? 20 MS.6847 43.0 70.3 20.0 54.3 1.99-s 2.98 22.8 14.3 9.46 87.9a 21 Co, 740 57.0 84.0 42.7 70.7 1.47 2.78 25.0 11.9 7.40 B7.0N 22 1C 225 51.0 96.3 29.7 76,3 1.44 2.76 26,2 1 1 . 1 7.26 93.711 23 Co 6907 47.7 82.3 23.3 79.0 1.56 2.86 25.8 12,4 7.73 89.1a 24- Co 6304 51.0 77.3 27.0 58.7 1.48 2.64 23.4 12.5 7.47 67.9n 25 CoA. 7602 42.3 87.0 1.7 79.3 1.58 2 84 19.5 15.4 7.96 86.6a 26 S-99 43.0 96.3 3.0 82.7 1.61 2 71 23.7 13.2 8.09 101.6• 27 CoC 775 47.7 66.0 43.0 77.0 1 25 2.87 20.5 15.8 7.18 76.9a 28 KHS 3296 41.3 64.3 30.0 53.7 1.69 2.38 24.4 1 0 .8 7.98 74,6a 29 CoC.671 31.3 54.0 13.7 46.3 1 .6 6 2.59 21.4 •13.1 8.19 64.8• 30 CoC 771 67.3 107.3 63.0 95.3 1.57 3.12 2 1 .1 15.8 8 .11 126.4*
« 31~ CoC 773 46.7 66.3 2 1 . 0 61.0 1.39 2.72 22.5 12.5 7.64 66.4a 32 CoC 772 53.3 72.7 15.0 66.7 1.65 2.87 24,5 12 .6 7.78 83.4
*- 33 Co.7704 42.7 66.7 15.3 59.3 1.74 2.77 22.9 1 1 . 6 8.95 82.0a 34 CoA.7601 27.3 46.7 23.7 45.0 1.71 2.74 22.7 12.9 7,48 57.4a 35 Co 62198 47.3 74.7 34.3 61.0 1.41 2.42 20.1 13.4 6.84 58.9a 36 Co.62101 30.3 62.7 38.0 62.7 1.45 2.65 22.5 12.5 7.49 75.5
« 37 Co.6806 39.0 95.7 8.3 78.3 1.09 2.47 20.5 12.7 6.17 57.9
• 38 CoC.778 51.0 83.7 1 1 . 0 60.7 1.57 2.58 21.7 1 2 .0 7.49 83.7a 39 B—37172 54.7 107.3 23.7 91.0 1.01 2.69 23.6 1 2 .0 5.98 70.7a 40 Co 1305 51.3 76.3 48.3 69.7 0.95 2.27 18.5 11.9 6.47 58.0a 41 Co.785 58.7 1 0 0 .0 1.3 90.7 1.45 3.14 22.4 16.7 7.27 97.9a 42 Co.453 57.7 91.7 7.7 69.3 1.40 2.70 19.1 14.8 7.37 79.5a 43 CoM.7114 55.0 86.3 9.0 68.3 1.63 3.16 27.2 10.5 7.87 10 1 .6a 44 S-77 51.3 89.0 15.0 71.3 1.36 2.24 2 1.1 1 1 . 2 7.97 87.8a 45 Co. 995 54.0 101.7 37.3 96.7 1.47 2.80 28,3 11.3 7,18 114.9 -va 46 Co 449 50.7 115.7 50.0 102.3 0.90 2.47 17.9 1 2 . 8 5.65 6 8 .2
a 47 CoM-7125 38.7 73.0 6 .0 53 0 1.47 2.59 23.7 12 1 7.98 59.7
• 48 Cq„ 527 M-10 52.7 96.7 5.7 82.0 1.36 2.39 19.4 1 2.Q 7.27 69.2
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Fig.1. Cane yield and sugar yield i
Clones No. Clones
CoC.774 C,.17 CoC.777
F-1-2 n 18 S-105
T-67172 ti 19 S-33
Co.658 n 20 MS.6847
Co.62174 n 21 Co.740
Co.997 a 22 IC.225
Co.6807 n 23 Co.6907
Co.1340 n 24 Co.6304
Co.1307 n 25 CoA.7602
Co.7717 n 26 S-99
Co. 62175 n 27 CoC.775
S—87 n 28 KHS.3296
Co.419 n 29 CoC.671
CoC.779 n 30 CoC.771
Co.7219 ii 31 CoC.773
Co.527 it 32 CoC.772



n the plant crop.
No. Clones

c,. 33 Co.7704
n 34 CoA.7601
ii 35 Co.62198
» 36 Co.62101
n 37 Co.6806
n 38 CoC.778
n 39 B-37172
n 40 Co.1305
n 41 Co.785
n 42 Co.453
it 43 CoM.7114
n 44 S-77
n 45 Co.995
n 46 Co.449
n 47 CoM.7125
it 48 Co.527-M—10
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Fig.2. Variability for morphological characters in the plant crop.
Ma* Clones * Clones Clones
C.1 CoC.774 C.17 CoC.777 C.33 Co.7704
« 2 F-1-2 « 18 S-105 H 34 CoA.7601
« 3 T-67172 * 19 S—33 » 35 Co.62198
“ 4 Co.658 « 20 MS.6847 « 36 Go.62101
ii 5 Co.62174 n 21 Co.740 o 37 Co.6806
a 6 Co.997 « 22 IC. 225 *' 38 CoC.778
n y Co.6807 » 23 Co.6907 * 39 B-37172
” 8 Co•1340 " 24 Co.6304 » 40 Co.1305
« 9 Co.1307 B 25 CoA.7602 e 41 Co.785
» 10 Co.7717 " 26 S-99 » 42 Co.453
« 11 Co.62175 0 27 CoC.775 » 43 CoM.7114
» 12 S-87 0 28 KHS.3296 n 44 S-77
« 13 Co.419 a 29 CoC.671 « 45 Co.995
a 14 CoC.779 » 30 CoC.771 * 46 Co.449
■ 15 Co.7219 » 31 CoC.773 a 47 CoM.7125
" 16 Co. 527 » 32 CoC.772 ® 48 CO.527-M-10
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Co.6807, Co.1340, Co.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,
Co.997, S—33, B-*37172, Co.785, CoC.771 and Co.995 were 
on par with Co.449.

4.1.1.5 Weight of cane:

The weight of cano ranged from 0.90 kg (Co.449) 
to 1.99 kg (MS.6847). The clones Co.62175, s -8 7 ,  

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 -7 7 )  to 
3.17 m (Co.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 CofA.7114.

4.1.1.7 Number of internodes:

The number of internodes ranged from 17,9 (Co.449) 
to 30.1 (Co.62175). The clones S-87, CoM.7114 and Co.995
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were on par with Co.62175.

4.1.1.8 Length of internodes

The length of internode ranged from 9.5 cm 
(Co.997) to 16.7 cm (Co.785). No clone was on par with 
Co.785 in respect of this character. The clones Co.1307, 
MS.6847, CoA.7602, CoC.775, CoC.771 and Co.453 had 
comparatively longer internodes.

4.1.1.9 Girth of canes

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

4.1.1.10 Yield of canes

The cane yield per plot ranged from ^5.7 kg (Co,527) 
to 126.4 kg (CoC.771). Tne clones Co.62175, Co.419,Co.658^ 
CoC.779, CoC.777 and Co.995 were on par with CoC.771.

4.1.1.11 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.



93

4.1.1.12 Juiciness at 12th month:

The juiciness at 12th month ranged from 355 ml 
(Co,449) to 509 ml (Co.62175). Twenty four clones were 
on par with Co.62175 in respect of juiciness at 12th 
month.

4.1.1.13 Brix at 10th month:

The brix at 10th month ranged from 13.2(Co.453) 
to 19.9 (Ce. 7704). bine clones viz. F-1-2, Co.997, 
S-87, Co.7219, CoA.7602, S-99, CoC.671, CoC.773 and 
Co.6806 were on par with Co.7704,

4.1.1.14 Brix at 12th month:

The brix at 12th month ranged from 12.2(MS.6847) 
to 20.3 (Co.997). Nineteen 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 percontage at 10th monch ranged from 9.9 
(Co.1307) to 18.1 (Co.7704). Eleven clones viz. F-1-2, 
Co.997, Co.7219, Co.740, CoA.7602, S-99, CoC.671,
CoC.773, CoA.760I, Co.6806 and 6—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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(MS.6847) to 18.6 (Co.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 (Co.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 9308 (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.S. Percentage at 10th month ranged from
6.1 (Co.1307) to 12,6 (Co.997 and Co.7704). Eleven 
clones viz. F-1-2, Co.997, Co.7219, Co.740, CoA.7602, S-99 
CoC.671, CoC.773, CoA.7601, Co.6806 and B-37172 were 
on par with Co.7704 in respect of this character.

4.1.1.20 C.C.S.Percentage at 12th month:

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 (Co.62175). Eleven clones viz.
Co.658, Co.997, S-87, Co.419, CoC.777, Co.6907, S-99, 
CoC.771, Co.7704, Co.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 (Ĥ ) 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, 
H 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

31.
'Io. Characters Mean S.E. Range

Coefficients of 
variation

Geno­
typic

Pheno­
typic

Herita-
bility

Genetic
advance

1. Germination count
(45th day)

2. Shoot count
(180th day)

3. Number of late shoots
(at harvest)

4. Number of millable
canes per plot

5. Weight of cane (kg)
6 . Length of cane (mj
7. Number of internodes
8. Length of internode(cm)
9. Girth of cane (cm)
10. Cane yield per plot
11. Juiciness at lOth^s) 

month (nil)
12. Juiciness at 12th 

month (ml)
13. Brix at 10th month(%)
14. Brix at 12th month(%)
15. Pol at 10th month l%)
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.S. at 12th month(^)
21. Sugar yield per plot

(kg)

47.1 3.93 27.3 - 67.3 16.7 2 2 .1 57,3 26.1
84.8 6.04 46.7 - 115.7 17.4 21.3 66.4 29.2
4.8 0.43 1.3 - 63.0 35.5 38.8 83.7 66,9

72.7 6.52 45.0 102.3 17.5 28.4 56.0 27.0
1.5 0.09 0.9 1.9 15.1 18.2 6 8 .2 25.6
2.7 0 . 1 1 2 . 2 - 3.2 8.9 1 0 . 6 56.9 12.423.1 1 . 1 2 17.9 . . 30.1 10.5 13.4 61.2 17.012.4 0.18 9.5 16.7 1 1 . 0 13.6 66.3 18.5
7.6 0.33 5.6 9.5 9.2 1 1 . 8 60.5 14.7
83.6 6.91 45.7 - 126.4 2 0 .6 25.0 67.4 34.8
460.2 25.55 365.0 558.0 6 .0 11.3 28.2 6 . 6

436.1 25.14 355.0 508.0 4.9 1 1 . 1 19.4 4.4
16.6 0.73 13.2 19.9 9.8 12.4 62.7 16.0
17.0 1.03 1 2 . 2 — 20.3 9,7 14.3 46.3 13,6
14.1 0.91 9.9 OK 1 8 . 1 12.5 16.8 55.5 19.2
14.5 2.36 8.5 - 18.6 13,7 20.7 43.8 18.6
67.5 2.17 72.4 _ 91.7 3.4 6.5 27.4 3.7
67.3 2 .8 8 66.0 — 93.8 4.6 8.7 27.7 5.0
9.6 0.75 6 .1 - 1 2 . 6 14.3 19.7 52.9 21.5
9.8 1.05 5.2 - 13.1 15.5 24.1 41.6 20.7
8 . 2 1.15 3.8 — 13.6 26.2 35.7 53.8 39.6



Fig.3. Genetic parameters in the plant crop.
No. Characters
1 Germination count (45th day)
2 Shoot count (180th day)
3 Number of late shoots ( at harvest)
4 Number of millable canesi 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
1 2 Juiciness at 12th month
13 Brix at 10th month
14 Brix at 12th month
15 Pol at 10th month
16 PoJ at 12th month
17 Purity at 10th month
18 Purity at 12th month
19 C.C.S at 10th month
20 C.C.S at 12fch montn
21 Sugar yield per plot
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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 shoots at 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 (6 7.4). Juiciness at 12th 
month recorded the lowest heritability (19.4) followed 
by purity 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 juiciness 
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 number 
of late shoots at harvest, sugar yield and cane yield per 
plot, shoot count on the 180th day, number of millable 
canes 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. Boih heritability and 
genetic advance were low for juiciness at 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 relation­
ship with other characters in the plant crop are presented 
in Table 6.
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4.1.3.1 Correlation of cane yield with morphological
and quality 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 months, 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. percenmage 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,

eo
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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 
1 0 th month recorded significant negative correlation 
with cane yield per plot.

4.1.3.2 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 12th 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 month whereas it 
had non-significant and negative correlations with length 
of internode.



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

4.1.3.3 Correlation among cane yield and sugar yield 
components

The germination count on the 45th day recorded 
highly significant and positive genotypic correlations 
with shoot count on the 180th day and number of millable 
canes per plox, whereas it had non-significant positive 
correlaxions with number of late shoots at harvest, cane 
weight, length of cane, number of internodes, length of 
mternode 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 on 
the 45th day recorded significant positive correlations
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with shoot count on the 180th day, number of millable 
canes per plot, length of cane, number of internodes 
and length of internode. The number of late shoots at 
harvest, cane iveight and girth of cane recorded positive 
but non-significant correlations with this character.
All the qualify components except brix, pol and C.C.S. 
percentage at 10th month recorded non-significant and 
negative phenotypic correlations with germination count 
on the 45th day.

The shoot count on the 180th day recorded highly 
significant positive genotypic correlations with number 
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 
month recorded highly significant but negative genotypic 
correlations with shoot count on the 180th day.

The phenotypic correlations 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



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 1 2th month recorded highly significant 
but negative phenotyoic correlations with shoot count 
on the 180th day, whereas juiciness, brix, pol and C.C.S. 
percentage ax 10th month and purity percentage at 10th 
and 1 2 th months recorded non-sigrifleant but negative 
phenotypic correlations.

The numoer 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 non­
significant negative correlations with cane weight, 
length of internode, girth of cane and all the quality 
characters such as juiciness, brix, pol, purity and C.C.S. 
percentage at 10th and 1 2th 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 non-significant negative genotypic correlations.

At the phenotypic level, the number of millable 
canes per plot recorded non-significant 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 geno­
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 componenxs such as brix at 10th and 12th 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 positive genotypic 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 Juiciness, 
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 non-significant but 
positive genotypic correlations with girth of cane and 
non-significant and negative genotypic correlations with 
quality components such as juiciness, brix, pol, purity 
and C.C.S. percentages at 10th and 12th months.

At the phenotypic level, length of internode 
recorded non-significanr 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
typic correlations with juiciness at 12th month, brix 
at 10th month, pol percentage at 10th and 12th months 
and C.C.S. percentage at 12th month. All the other 
characters such as brix at 12th month, purity percent­
age at 10th and 12th 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 significant and positive with 
juiciness at 10th and 12th months, whereas it was non­
significant and positive with brix 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-
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cant negative genotypic correlations with juiciness 
at 10th month.

At the phenotypic 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 12xh month had non-significant 
positive genotypic correlations with brix at 12th month, 
pol percentage at 10th and 1 2th months and 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 genotypic 
correlations with this character.

The phenotypic correlation coefficients of 
juiciness at 12th month were non-significant and negative 
with all the quality characters except purity percentage 
at 1 2 th 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 12th 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 
12th months.

Pol percentage at 10th month had highly signi­
ficant positive genotypic and phenotypic correlations 
with pol percentage at 12th nonth 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.S. percentages at 10th and 
12th months.

Purity percentage at 10th month had significant 
positive genotypic correlations with C.C.S.percentage 
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 month 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.S. percentage at 10th and 
12th monthSrecorded highly significant positive correla­
tions 'with purity percentage at 12th month.

C.C.S.percentage at 10th month recoided highly 
significant positive genotypic and phenotypic correla­
tions with C.C.S.percentage at 12th month.

4.1,4 Path analysis

The relative contributions of each component 
towards cane yield and sugar yield were assessed by 
paxh analysis. For the study of cause and effect rela­
tionship, number of millable canes per plot, cane weight, 
length of cane, number of internodes, length of internode 
and girth of cane were considered as components of cane 
yield. Juiciness, brix, and pol percentaae 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 on cane yield, three components on C.C.S. 
percentage and two components on sugar yield and their 
respective genotypic correlation coefficients 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 cane 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 (-0,55) 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
Direct

Components Number of Weight Length Number Length Girtheiiects millabie of of of of of
cane per cane cane inter- inter- cane 
plot nodes node

. Number of 
millable 
canes per plot

. Weight of 
cane

, Length of 
cane

, Number 0f 
internodes

. Length of 
internode

. Girth of cane

0.93

-0.39

0.66

-0.26

-0.33

1.16

-0.48

0.06

- 0 .0 2

0.14

-0.44

0.20 0.04

-0.23 -

-0.20 0.32

0.01

0.38 -0.13

-0.12

-0.05 0.26 0.14

-0.39 0.27 -0.11

-0.06

-0.06

-0.17

0.24

- 0 .0 2

-0.55

1.16

0.47

0.48

-0.05

Total
corre­
lation

0.57

0.48

0.67

0.56

0.11

0.47

Residual effect ; -0,135
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Table 8. Direct and indirect effects of the components 

on C.C.S. percentage in the plant crop

SI Direct
Indirect effects via

Total
No Components

•
effects Juiciness 

at 12th 
month

Brix 
at 12th 
month

Pol
at 12th 
month

corre­
lation

1 . Juiciness at 
12th month 0.05 - 0.01 0.15 0 .2 1

2. Brix at 12th 
month 0.25 0.01 - 0.72 0.98

3. Pol at 12th 
month 0.73 0.01 0.25 - 0.99

Residual effects 0.033

Table 9. Direct 
sugar

and indirect 
yield in the

effects of 
plant crop

the components on

Direct 
effecxs

Indirect effects via
Total

SI.
No.

Components Cane yield 
per plot

C.C.S.
percentage 
at 12th 
month

corre­
lation

1 . Cane yield 
per plot 0.79 - 0.02 0.81

2 . C.C.S.
percentage 
ax 12th month 0.58 0.03 - 0.61

Residual effects 0.071



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

C.Y - Cane yield per plot
1. Number of millable canes per plot
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
1. Juiciness at 12th month
2. Brix at 12th month
3. Pol at 12th month 
S.Y - Sugar yield per plot
R - Residual effect.
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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 cane recorded highest genotypic 
correlation with cane yield among the six components 
considered for path analysis, it had only a relatively 
lower contribution for 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 intemodes (-0.26).
Cane weight put forth maximum positive indirect effect 
on cane yield through girth of cane (1.16) followed 
by length of cane (0.33) while, tnrough number of 
millable canes, number of internodes and length of 
internode, the effects were indirect and negative.
The number of internodes exerts positivo 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 (0.43) 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 residual effect is small indicating that 
most of the genetic variability for cane yield and its 
components were accounted by the model used for the 
study of cause-effeet 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 positive 
direct effect (0.73) followed by brix at 12th month (0.25) 
and juiciness at 12th month (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 G.C.S 
percentage. Juiciness at 12th month exerts low positive 
indirect effects on C.C.S 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 accounted 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.S percentage exerts 
low positive indirect effect (0.03) through 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 ANQVA 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 variability 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

SI.
No.

Characters
Mean squares 

Replications Clones 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 7.15**
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 0.19 0.16 0.07 2.28**
7. Number of internodes 20.55 31.52 6.57 4.79**
8. Length of internode 1.39 8.82 1.77 4.98**
9. Girth of cane 0 .2 2 1.65 0.32 5.16**

1 0. Cane yield per plot 1041.84 1251.07 231.30 4.45**
1 1 . Juiciness at 10th month 3855.29 4593.22 4015.41 1.14
1 2. Juiciness at 12th month 4377.56 6096.56 3353.79 1.82**
13. Brix at 10th month 13.27 6 .6 6 1.61 4.14**
14. Brix at 12th month 6.62 8.67 2.24 3.87**
15. Pol at 10th month 19.63 11.03 2.90 3.80**
16. Pol at 12th month 14.43 11.38 3.28 3.47**
17. Purity percentage at 10th month 62.62 45.42 17.63 2.57**
18. Purity percentage at 12th month 78.42 22.79 13.85 1.64**
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**
2 1. Sugar yield per plot 22.76 21,50 3.91 5.49**

** Significant at 1 per cent probability level
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Table 11 n v«lu., of can. yl.U  ,nd morphological ch.rict„. ^  
first ratoon crop

Germina­
tion
count
(45th
day)

Shoot
count
(180th
day)

Number 
of lata 
■hoots 
(«t
harvest)

Number of 
millable 
canas per 
plot

Weight 
of cane

(k g )

Length 
of cane
<»)

Number Length
of i n t e r -  of 
nodes in t e r ­

node 
(cm)

G irth
of
cane
(era)

80.3
46.0
81.7
181.0

104.3
64.3
80.3 
154.7

33.0 
9.0

2 2 .0  
27.3

45.3
49.0
55.3
83.0

1 . 2 1  

0.79 
1.34 
1 07

1.76
2.20
2.30
2 . 1 1

17.5
25.6 
21.5 
2 1 .2

10.4
10.3
1 2 .2

1 1 . 2

8.87
6.93
8.84
8.0237 . 7 4B.0 10.7 36.0 1.47 2.05 20 .1 10.5 8.93
7.24

83.7 132.0 33.7 98.3 0.85 2.07 25.0 9.3
1 1 1 . 0 126.3 1 1 . 0 72.7 1 . 1 1 2.04 2 1 .1 10.9 7.6581.7 103.3 5.7 72 0 0.96 1 .8 6 17.9 11.4 7.4592 7 92.7 18.0 52 0 1.30 2.30 19.4 15,2 8 01119.0 118.7 19.7 85.7 1.25 2 16 22.4 11.5 8.0874.3 99.3 4.0 73.7 1.57 2.57 27 1 1 0 .6 7.7583.3 95 3 2 1 .0 75.0 1.62 2.32 24.1 1 1 . 6 8.54124.3 137.7 1 0 .0 94.7 1.19 2.47 23.5 1 1 . 8 7.87

9 6 .0 116 0 4.3 85.7 1.38 2 17 23.5 11 0 8 5340.7 74.3 9.7 78.3 1.15 2 15 20.5 10 .6 7.4430 7 94.3 1.7 50.7 0.98 1.74 18.3 9.6 6.15
10 2 .0 129.3 8.0 103.0 1.43 2 49 25.3 10.3 7.1677.3 85.7 6.0 64.7 1.28 2.49 26.5 1 2 .2 7.8576.7 109.3 1 0 .0 61.0 1.23 2 .1 0 24.0 1 2 .0 6.6170.7 87.0 11.3 6 8.0 1.75 2.13 17.7 12.7 8 .1 2127.7 102.7 16.3 82.0 1 . 1 1 2 01 21.4 11.4 7.9B101.7 114.0 22 .0 80.3 0.92 2.07 25.2 10.5 6.9872.7 91.0 18.3 80.0 1.52 2 49 26.0 12 1 7.2168.7 91.7 12.7 62,, 0 1.35 2.25 20.5 11.4 7.56
43.3 82.0 7.3 70.3 1.50 2.06 16.3 14.8 8.02
41.7 65.3 5.7 74.0 1.58 2.16 2 1 .8 11.7 8.44
86.3 97.0 16.0 79 3 0.97 2 16 19 9 12 .8 7.BO
87.0 93.0 10 .0 39.0 1.38 2.25 27.7 10.9 8.98
72.0 71.0 9.0 44.7 1.53 2 11 18 9 13 1 8.60
195.7 129.3 58.0 113 0 1.55 2 56 17.4 17.2 7.83
59.7 70.0 6.7 63.7 1.29 2.04 18.8 13.4 7.74
90.7 106.3 13.3 71.7 1.33 2.45 22 .0 13.6 7.79
107.7 94.7 2 1 .0 77.3 1.57 2 . 1 2 20.8 12.5 8.77
58.7 84.0 6.7 57.3 1.47 2.25 18.9 13.6 8.72
115.3 116.7 14.7 75.3 1.14 2.13 17.9 12.9 7.08
52.3 83.0 9.7 74.0 1 . 1 0 2 .1 2 19.3 12.5 7.08
27.3 52.0 3.0 38.0 0.66 1.65 17.3 9.9 6.65
73.0 105.7 8.0 72.0 0.94 2.06 1 9 .8 12.4 7.69
58.0 82.7 2.3 70.7 0.72 2.05 21.3 1 1 . 6 5.99
80.7 140.0 8.3 69.3 0.75 1.84 17.2 12.3 6.99
75.7 105.3 2.3 86.0 1.35 -2.69 25.9 16.2 7.08
95.3 114.3 7.7 82.3 1.19 2.34 17.5 15.5 7.34
88.7 96.0 1 0 .0 70.0 1 43 2.29 21.5 11.9 7.61
61.7 84.3 10 .0 57.0 1.24 1.81 17.9 1 1 . 0 8.73
86 .0 113.3 7.7 99.0 1.42 2.39 29.4 9.2 6.95
85.3 160.7 18.3 84.3 0.82 2.02 16.8 13.9 6.05
66.0 70 7 13.7 74.7 1.40 2 31 21 0 13.0 7.62
85.3 122 .0 10.3 83.7 0.86 2.39 21.5 1 1 . 2 7.52

32.26 27.61 1.19 26.07 0.386 0.426 4.14 2.15 0.909
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Sugai
ylaW

C 1 
• 2

■ 3

• 4

» *5
* 6
• 7

• S
-  *
■ 10
• 11 

• 12
■ 13

■ 14

0 9 5 .7 7 4  
F -1 -2  

T -6 7 1 7 2  

C o .658 

C o .62174 

C o .997 
C o .6807 

C o .1340 

C o .1307 

C o .7717 
C o .62175 
S -8 7  

C o .419 
CoC 779

567
565

524

586
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686
558

499
527

628
615
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648

585

531

455
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529
483
490

579
444

468
574

562

619
603
510

17.9
1 8 .5

17.9
17.7 
16.1 
2 0 .4>
1 4 .6

1 5 .0
1 5.7

15.9
17.8

1 9.7
1 5 .0
15.1

1 8.0

21.8
1 7.4

2 0 .4  

1 9 .6

2 1.9  
19.2

1 6.3
1 6 .3

15.9
1 8 .4  

19 .8  
16.1 
16.6

1 4 .6

15.9 
16 .0

14 .7
15 .7  
1B .6

1 0 .9  
11.3
1 3 .2

1 3 .8

15.9 
18.1
12 .3  
13.1

16 0 

2 0.0

15.5
18.4 

18.1 
20.1

16.6
1 3 .7

13.8
13 .7

1 6 .9
18.4  
14.2
13.8

8 1 .*  
85 6 

8 8 .5  

8 3 .8
8 6 .4
91.1
7 2 .7

7 4 .5
8 4 .2  
B 6.5
89.2

9 1 .7
8 1 .5
8 6.3

88 8 
92.1 

8 8.8
9 0 .4
9 2 .3

9 2 .0
8 6 .5

8 4 .3
84.1

86 .2
9 1 .8

9 2 .8  
88.1
8 2 .4

9 .7  

10.8 

11.1

9 .9  
10.8
13.0

6 .8
7.1

8 .9  
9 .5

11.1 

11.1
8.1 
9 .0

11.1
14.1 

10.7 

12 9 
12 B
14.2 
11.4

9 .3  
9 7 
9 4 

11.9 
13.0  

9 B 
9 2

-----------i±3)
5.0 0
4 71
5 37

10 85 
4 31 

9 99 
5.98
4 41
5 06

6 90 
10 22
11 00 

8 62 
6 11

6.17

5 81
6 63 

13 39
5.32

12.33
7 38 
5,44 
6.25
8 52 

12 62 

13.58 
10 64

7.54* 15 C o .7219 556 570 19.1 1 8 .6 1 7 .3 16.7 90 7 8 9 .3 12 1 11 8 7 19 8 88■ 16 C o .527 574 520 16.8 16.9 14.9 14.9 8 8.0 8 8 .2 10.4 10.3 1.86 2 30• 17 CoC.777 713 506 18.4 18 4 16.3 16.8 8 6.6 91 2 11 3 11 8 13 71 16 92■ ie S— 105 623 497 16 .8 17.2 14.9 15 .0 88.6 8 6.4 10,3 10.3 5.78 7.1 $
■ 19 S -3 3 558 515 19.1 17.9 16.9 15.5 88.4 8 7 .0 11.7 10 7 6.59 8.13• 20 MS. b847 637 542 1 5 .0 1B.5 11.6 16 .4 76 .0 88.2 7.4 11.3 6 57 8.11
■ 21 C o .740 5b0 551 19.5 1 9 .2 17.7 17 .3 9 0 .8 9 0 .3 12.4 12.1 7,3 5 9 07
* 22 1C 225 602 499 1 7 .6 19 .4 16.4 17 .5 93 3 90.2 11 7 12 2 6 70 8 27
■ 23 Co.6907 565 494 19 .6 2 0 ,3 18 0 19.0 9 1 .7 93 8 13.1 13.5 10.97 13 54
• 24 Co.6304 606 630 1 8 .0 17 .0 16.0 14.8 88.8 86.9 11 1 10.1 4.57 5.64
« 25 CoA 7602 559 438 16.1 1 6.7 13,6 1 4 .5 83 1 86 3 9.1 10 0 5 82 7.18
•I 26 S -9 9 556 520 18.7 19.2 16,1 17.8 8 7 .0 9 2.3 10 7 12 5 B 80 10.86
a 27 C o C .775 525 490 1 7.2 16.9 15.5 1 5 .3 90 ,2 B9.6 11.1 10 7 7 15 8 83
• 28 KHS.3296 518 550 17.1 16.9 15.7 15.2 8 8 .4 90 0 11.0 10.5 5.09 6 28
■ 29 CoC.671 600 615 19.2 1B 6 17.4 17.1 90.7 92 2 12 2 12.1 4 95 6,11
• 30 CoC.771 558 533 17 .5 16 8 16.1 16 9 9 1 .9 89 6 11 4 11.7 13 82 17 06
• 31 C o C .773 537 489 18.7 16.1 16.9 14.2 90 .3 87.7 11.8 9 .8 4 79 5.91
• 32 C o C .772 610 538 1 6 .6 16.1 14 .3 1 3 .5 8 6 .2 8 2 .0 9 .B 9.1 5.52 6.81
* 33 C o .7704 633 739 19.2 20 4 17.9 18.4 9 3 .5 9 0.2 12.7 12.8 10.32 12 74
• 34 CoA.7601 599 443 17.8 17.2 16.7 15.7 9 3 .6 9 1 .4 11.9 11.1 5 57 6.8 8
• 35 C o .62198 526 500 17 .7 19 1 15.6 17.3 88.1 9 0 .2 10.6 12 1 7 23 8.92
• 36 C o .62101 544 489 16.5 14,8 14.5 12 5 87.1 81.7 9 .3 8.4 4 60 5.68
■ 37 C0 . 6BO6 516 508 1ft. 3 18.7 15.1 16.7 8 1 .7 8 9 .2 10 1 11 6 2 28 2 81
■ 38 CoC 778 614 527 14.8 16.2 12.1 14.5 81.2 89 0 8.1 10.0 5 20 6.42
«  39 B—37172 526 500 18.2 20 .6 16 .9 19.5 93 3 94 .2 12 0 13.8 5 82 7.18
• 40 C o .1305 528 563 17 .6 16 2 15.7 14 .0 89 4 8 6 .4 10.9 9 .6 3 93 4 85
• 41 C o .785 575 503 17.7 1 8 .9 15.6 16 9 87.8 89 .3 10.7 11.8 9.77 12.06
■ 42 C o .453 578 480 16.7 15.3 1 4.3 13.4 85.7 86.4 9 .8 9 .2 5 68 7 .26

• 43 Com . 7114 613 512 15.1 15.8 12.1 13.0 80.1 81 .8 e .o 8.6 5 13 6.33
■ 44 S -7 7 577 505 17.2 17.6 1 5 .5 16 0 90.1 90 6 10 8 11 2 6 63 8 18

■ 45 C o .995 600 513 1 6 .0 18.6 13.4 16 5 83 0 88 6 9 0 11.4 10 43 12.87

■ 46 C o .449 574 469 1 5.5 15.6 12.9 12.6 8 3 .3 80 .7 8 7 8.3 3 59 *  43

• 47 CoV.7125 577 548 1 8.0 18.4 15.6 16 0 8 6 .5 87.1 10 6 11.0 5 71 7 05

■ 48 C o . 527-M - 10 591 514 1B.7 16.8 16.9 16.9 90 6 90.2 11.8 11 8 8 09 9 99

C .D 15*,) 102 4 93 6 2 05 
r~

2 42 2 76 -  93 6 79 6 01 2 26 2 37 3 198 3 947



Fig.5. Cane yield and sugar yield in
Mo. Clones Mo. Clones
C.1 CoC.774 C.17 CoC.777
" 2 F-1-2 « 18 S-105
o 3 T-67172 n ig S-33
H 4 Co.653 n 20 MS.6847
« 5 Co.62174 n 21 Co.740
“ 6 Co.997 " 22 IC.225
* 7 Co.6807 n 23 Co.6907
" 8 Co.1340 " 24 Co.6304
• 9 Co.1307 « 25 CoA.7602
» 10 Co.7717 9 26 S-99
n 11 Co. 62175 9 27 CoC.775
15 12 S—87 » 28 KHS.3296
" 13 Co.419 n 29 CoC.671
« 14 CoC.779 ” 30 CoC.771
" 15 Co.7219 9 31 CoC.773
9 16 Co.527 “ 32 CoC.772



the first ratoon crop.
Mo. Clones

C . 33 C o .7704
it 34 CoA,7601
« 35 C o .62198
« 36 C o .62101
n 37 C o .6806
n 38 CoC.778
n 39 B -37172
H 40 C o .1305
It 41 Co.785
It 42 C o .453
It 43 CoM.7114
H 44 S—77
tl 45 C o .995
It 46 C o .449
tl 47 CoM.7125
II 48 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 clones 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 (Co.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 Co.997, 
Co.419, CoC.777 and Co.995 were on par with CoC.771.
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4.2.1.5 Weight of canes

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, KHS.3296, CoC.671, CoC.771, Co.7704 and CoA.7601, 
CoM.7114, Co.995 and CoM.7215 were on par with MS-6847.

4.2.1.6 Length of canes

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,
Co.1307, Co.62175, S-87, Co.419, CoC.777, S-105,
Co.6907, CoC.771, CoC.772, Co.453, CoM.7114, Co.995, 
CoM.7125 and Co.527-M-10.

a .2.1.7 Mumher of Internodess

The number of internodes ranged from 16.3 
(CoA.7602) to 29.4(Co.995). The clones F-1-2, Co.62175, 
CoC.777, S-105, Co.6907, KHS.3296 and Co.785 were on 
par with Co.995.

4.2.1.8. Length of internode!

The length of mcernode ranged from 9.2 cm 
(Co.995) to 17.2 cm (CoC.771). The clones Co.1307,
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Co.785 and Co.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, Co.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 Co.997,
Co.7717, Co.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 month:

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 months

The brix at 10th month ranged from 14.6 (Co.6807) 
to 20.4 (Co.997). Twelve clones were on par with 
Co.997 in respect of this cnaracter. They are F-1-2, 
S-87, Co.7219, CoC.777, 3-33, Co.740, Co.6907, S-99, 
CoC.671, CoC.773, Co.7704 and Co.527-M-10.

4.2.1.14 Brix at 12th months

The brix at 12th month ranged from 14.8 (Co.62101) 
to 21.9 (Co.997). The clones F-1-2, Co.658, Co.62174, 
S-87, Co.6907, Co.7704 and B-37172 were on par with 
Co.997.

4.2.1.15 Pol percentage at 10th months

The pol percentage at 10th month ranged from
10.9 (Co.6807) to 18.6 (Co.997). Nineteen clones were 
on par with Co.997 in respect of this character. They 
are F-1-2, T-67172, Co.62175, 3-87, Co.7219, CoC.777, 
S-33, Co.740, Co.6907, IC.225, Co.6304, S-99, CoC.671, 
CoC.771, CoC.773, Co.7704, CoA.7601, B-37172 and 
CoM.527—M-10.
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4.2.1.16. Pol percentage at 12xh month:

The pol percentage at 12th month ranged from
12.5 (Co.62101) to 20.1 (Co,997). The clones F-1-2,
Co.658, Co.62174, S-87, Co.740, IC-225, Co.6907,
S-99, Co.7704, Co.62198 and B-37172 were on par with 
Co.997.

4.2.1.17. Purzty 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 
Co.527, CoC.777, S-105, S-33, Co.740, TC-225, Co.6907, 
Co.6304, S«e99, CoC.775,KHS.3296, CoC.671, CoC.771,
CoC.773, Co.7704, Co.62198, Co.62101, B-37172, Co.1305, 
Co.785, S-77 and Co.b27-M-10.

4.2.1.18. Purity percentage at 12th month:

The purity percentage at 12th month ranged from
80.7 (Co.449) to 94.2 (3-37172). The clone B-37172 was 
on par with CeC.774, F-1-2, T-67172, Co.658, Co.62174, 
Co.997, Co.62175, S-87, Co.7219, Co.527, CoC.777, 
MS-6847, Co.740, IC-225, Co.6907, S-99, CoC.775,



134

KHS.3296, CoC.671, CoC.771, Co.7704, CoA.7601,
Co.62198, Co.6806, CoC.778, Co.785, S-77, Co.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 (Co.6807), to 13.1 (Co.6907). The clones F-1-2, 
T-67172, Co.62174, C0.997, Co.62175, S-87, Co.7219, 
CoC.777, S-33, Co.740, IC-225, Co.6304, CoC.775, 
KHS.3296, CoC.671, CoC.771, CoC.773, Co.7704, CoA.7601, 
Co.62198, B-37172, Co,1305, S-77 and Co.527-M-10 were 
on par with Co.6907.

4.2.1.20. C.C.S. Percentage at 12th month:

The C.C.S. percentage at 12th month ranged from 
8.3 (Co.449) to 14.2 (Co.997). The clone Co.997 was 
on par with F-1-2, Co.658, Co.62174, Co.62175, S-87,
Co.7219, CoC.777, Co.740, IC-225, Co.6907, S-99, 
CoC.671, Co.7704, Co.62198, B-37172, Co.785 and 
Co.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
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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(H2) 
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 crop are presented in 
Figure 6.

The G.C,\f 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 12th month recorded the lowest 
genotypic coefficient of variation (2.4) followed by 
purity 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

Characters

Germination count (45th day)
Shoot count (180th day)
Number of late shoots(at harvest) 
Number of millable canes per plot 
Weight of canes (kg)
Length of cane (m)
Number of internodes 
Length of internode (cm)
Girth of cane (cm)
Cane yield per plot (kg)
Juiciness at 10th month (ml) 
Juiciness at 12th month (ml)
Brix at 10th month (%)
Brix at 12th month {%)
Pol at 10th month (%)
Pol at 12th month (%)
Purity at 10th month {%)
Purity at 12th month (%)
C.C.S. at 10th month (%)
C.C.S. at 12th month (%)
Sugar yield per plot (kg)

Mean S.E. Range

82.5 11.52 27.3 -195.7100.3 9.86 48.0 -160.73.3 C.42 1.7 - 58.0
72.0 9.31 36.0 -113.01.2 0.14 0.7 - 1.72.2 0.15 1.6 - 2.721.2 1.48 16.3 - 29.412.1 0.77 9.2 - 17.27.7 0.32 6,0 - 8.961,3 9.68 17.3 -117.7570.3 36.58 499.0 -713.0521.4 33.43 438.0 -739.017.4 0.73 14.6 - 20.418.0 0.86 14.8 - 21.915.2 0.98 10.9 - 18.616,0 1.04 12.5 - 20.1
69.3 2.42 72.7 - 93.670.5 2.15 80.7 - 94.210.5 0.81 6.8 - 13.1
11.1 0.84 8,3 - 14.2
6.8 1.14 1.9 - 13.8

Coefficients
of variation Herita Genetic
Geno­
typic

Pheno­
typic

bility advance

36.5 43.8 69.5 62.722.1 27.9 62.6 36.031.3 38.2 67.1 53.0
19.7 29.8 48.6 29.817.0 25.9 43.3 23.17.8 14.4 29.3 8.713.6 18.2 55.9 20.912.7 16.8 56.9 19.78.7 11.4 58.4 13.729.3 40.1 53.5 44.2
2.4 11.4 4.6 1.15.8 12.5 21.4 5.57.4 10.4 51.1 11.0
8.1 11.6 48.8 11.7
10.8 15.6 48.2 15.510.3 15.3 45.1 14.2
4.4 7.5 34.4 5.32.4 5.8 17.7 2.1
12.8 18.5 47.8 18.2
11.1 17.3 41.6 14.835.7 46.1 60.0 56.9



Fig.6. Genetic parameters in the first ratoon crop.
No. Characters
1 Germination count (45th day)
2 Shoot count (180th day)
3 Number of late shoots ( 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 olot
11 Juiciness at 10th month
12 JuiGiness 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.S at 12th month
21 Sugar yield per plot
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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 10th 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 
juiciness at 10th month recorded the lowest heritability 
(4.6) followed by purity percentage at 12th month
(17,7) and juiciness 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 (5.3) and 
juiciness at 12th month (5.5).

Moderate to high heritability along with high 
genetic advance were recorded 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 number of millable 
canes per plot. This indicates that selection based on 
the above characters will be effective for increasing 
the cane and sugar yield. Relatively high heritability 
and low genetic advance were recorded for characters 
such as girth of cane, length of internode, 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 characters of the first ratoon crop and the geno­
typic and phenotypic correlation coefficients were 
estimated. The genotypic and phenotypic correlation 
coefficients of cane yield, sugar yield and their 
interrelationship with other characters are presented 
in Table 14.

4.2.3.1 Correlation of cane yield with morphological 
and quality characters

Cane yield recorded 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 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 quality components such 
as juiciness, brix, pol, purixy 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 
yield 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 
juiciness, 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 yield with morphological 
and quality 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 12th months 
and brix and pol percentage at 10th month had non-signi­
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 non­
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 v*hidh had non-significant and positive 
phenotypic correlation with sugar yield per plot.

4.2.3.3. Correlation among cane yield and sugar yield 
components

The germination count on the 45th day recorded highly 
significant positive genotypic correlations with shoot count 
on the 180th 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 43th day. The quality characters 
like brix at 10th month, purity percentage at 12th 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 count on the 43th 
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, juiciness 
and purity percentage at 10th month and brix, pol and C.C.S 
percentages at 12th month had non-significant but positive 
phenotypic correlations. The quality characters such as 
brix, pol and C.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 percent­
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 correlation coefficients of number 
of late shoots at harvest with number of millable canes 
per plot, length of internode, 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 
purity percentage at 10th and 12th months had non-signi­
ficant but positive phenotypic correlations with number 
of late shoots at harvest. Juiciness at 10th month had non­
significant and negative phenotypic correlation with this 
character.
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The number of millable canes per plot had signi­
ficant positive genotypic correlation with length of 
cane. The other characters such as number of internodes, 
length of internode, juiciness at 10th and 12th months, 
brix at 12th month and purity percentage at 10th month 
had non-significant and positive genotypic correlations 
with the number of millable canes per plot. The geno­
typic correlations of number of millable canes per plot 
with cane weight, girth of cane, brix at 10th month, 
purity percentage at 12th month and pol and C,C.S. per­
centage at 10th and 12th months were non-significant 
but 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 non-significant and positive 
phenotypic correlations, whereas girth of cane and brix 
at 10th month had non-significant but negative phenotypic 
correlations with number of millable canes per plot. All 
the other characters such as juiciness,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 girth 
of cane only. The genotypic correlation coefficients of 
cane weight were non-significant but positive with all 
other yield 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 internode, girth of cane 
and juiciness at 10th and 12th months. The brix, pol, 
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 non-significant 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 10th 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 intornodes, length of 
internode, girth of cane and juiciness at 10th month 
were significant and positive. The characters such as 
juiciness at 12th month9 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 with 
length of cane.

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

The phenotypic correlations of number of internodes 
were significant and positive with juiciness, brix, pol, 
purity and C.C.S. percentages at 12th month. The length 
of internode had significant but negative phenotypic 
correlation and the other characters such as girth of cane.
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juiciness, 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.S, percentages 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. N

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.CcS. percentages at 
10th and 12th month% whereas the characters such as brix 
and pol percentage at 12th month had non-significant and 
negative genotypic correlations.

The phenotypic correlation coefficients of girth 
of cane were non-significant 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 non-significant 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 non-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 genotypic correlation coefficients of juiciness 
at 12th month were non-significant but positive with the 
qualify characters such as brix, pol, purity and C.C.S. 
percentages 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 month and purity percent­
age at 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 brix at 12th month, 
purity percentage at 10th 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 mom-hs.

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
ficant 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 internodes, 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 yield, three components on C.C.S.percentage 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 millable 
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 (0.11). 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 (-0.05) 
and girth of cane (-0.08).

The cane weight is the second Component having 
high direct 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
SI. Components 
No.

Direct — 
effectsNo. of milla­

ble canes
Weight Length No. of Length of . . .  -of inter- of

Girth
of

Total
corre­
lation

per plot. cane cane nodes inter­
node

cane

1. Number of milla­
ble canes per 
plot 1.16 -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
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Table 16. Direct and indirect effects of the components 

on C.C.S. percentage in the first ratoon crop

m+>-p Indirect effects via
Total

SI.
No. Components

<D Q} 
*H tHQ

Juiciness 
at 12th 
month

Brix 
at 12th 
month

Pol at
12th
month

corre­
lation

1. Juiciness at 
12th month -0.03 0.28 -0.03 0.22

2. Brix at 12th 
month 1.23 -0.01 - —0.22 1.00

3. Pol at 12th 
month -0.21 -0.01 1.22 - 1.00

Residual effect: 0.016

Table 17. Direct and indirect effects of the components 
on sugar yield in the first ratoon crop

o+j Indirect effects via Total
S1 Cane yield C.C.S.percen- corre-
M * Components per plot tage at 12th lation
1!0* ® month

1. Cane yield per
plot 0.86 - 0.08 0.94

2. C.C.S.Percent-
month^ 12th 0,30 0,23 " 0,53

Residual effect s 0.157



Fig.7. Path diagram showing the direct effects 
and interrelationships of cane yield per 
plot, C.C.S percentage and sugar yield 
per plot in the first ratoon crop.

C.V - Cane yield per plot
1. Number of millable canes per plot
2. Weight of cane
3. Length of cane
4. Number of internodes
5. Lengthof Internode 
6 Girth of cane

C.C.S - Commercial cane sugar percentage
1. Juiciness at 12th month
2. Brix at 12th month
3. Pol at 12th month 

S.Y - Sugar yield per plot 
B - Residual effect.



F I G  7 PATH DIAGRAM SHOWING T H E  D IR E C T  E F F E C T S  A N D  I N T E R ­

R E LA TIO N S H IP S  O F  C A N E  Y IE L D  P ER  P L O T , C  C  S  P E R C E N T A G E  

AND S U G A R  Y IE L D  P E R  P LO T IN T H E  F IR S T  R A T O O N  C R O P

D IR E C T  E F F E C T S  SHOWN IN ARROW S IN T E R R E L A T IO N S H IP S  S H O W N  IN S T E P S
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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, exerts 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 (0.01). The high negative indirecl 
effect of length of internode on cane yield through length 
of cane (-0.42) and number of internodes (-0.38) considerab] 
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. This 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 reducing the positive 
genotypic correlations of girth of cane and cane yield.

The length of cane exexts 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 as number of millable canes per plot (0.59), 
cane weight ( 0.59), number of internodes ( 0.38), length 
of internode ( 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 this model. The number of millable 
canes per plot, cane weight and number of internodes, which 
had high positive direct effects on cane yield may be 
considered during Selection programmes for increasing the 
yield of cane.

Among the three components of C.C.S. percentage, the



153

brix at 12th 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 positive indirect effect on sugar



160

yield through C.C.S. percentage ( 0.08) 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.



T a b le  1 8 , A n a ly s is  o f v a ria n c e  f o r  th e  p la n t crop a t th re e  lo c a tio n s

Mean squares

s i .
ho*

Characters T h ir u v a lla C h itto o r Ambalavayal

R e p lica ­
tio n s

Clones E rro r F
(c lo n e s)

R e p lica ­
tio n s Clones E rro r F

(c lo n e s)
R e p lica ­
tio n s Clones E rro r F

(c lo n e s)

1. Nuaber of
s .* i 3 .l5 4.08B il la b le 8101*63 976*20 188*35 1080.00 1509.05 473.28 30.00 2501.83 624.93

cants per
plot

2 . height of 
cant (k g ) 0*23 0.0 7 0.01 7.58 0.03 0.10 0.01 10.58 0.02 0.09 0.01 9.85

3. length of 
cant (a ) 1 .47 0 .1 5 0*02 7 .5 5 0.03 0.13 0.06 2.16 0.01 0.15 0.02

**
7.50

4 t G irth  of 
cant (c a ) 0*16 1.17 0*46 2 . S3 0.40 0,80 0 .25 3.25 0.24 1.10 0.15 7 . 8!

*e
2 .s i5. Cant v ie ld  

per p lo t  (k g )
31538.17 3245.27 465.85 6.97 3032.06 2175.01 769.89 54.67 1780.27 511.58 3.48

6. B rix  i%) 1*61 1.22 0*36 3.3$ 0.01 9.50 0 .9 6 9.15 3.61 1.87 0.34 5.88

7 . y o i  (M) 0 .92 2 .2 4 0 .9 7 2*31 1.10 5.37 1.34 4.8* 2.31 1.55 Q.55 2.8*

8* Sugar y ie ld  
per p lo t (k g ) 361*23 63.92 7.55 e . t t 24.41 38.92 9 .5 0 4.55 5.27 32.91 6.64 4 .58

* S ig n if ic a n t  a t 5 per cent p r o b a b il i t y  le v e l
** S ig n if ic a n t  a t 1 per cent p r o b a b il i t y  le v e l
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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 millacle canes per plot ( 13.7) ab 
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 canes 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 yield per plot ( 78.9) followed by length of cane 
( 78.7) and cane yield per plot (74.9) at Thiruvalla.
At Chxttoor, the highest heritability was for cane weight



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

S I .  C h a ra c te r
No.

C o e f f ic ie n ts  of 
G e n o typ ic

v a r ia t io n

P h e n o typ ic
H e r i t a b i l i t y G enetic advance

T h i r u ­
v a l la

C h it t o o r A m b a la --
v a y a l

T h i r u ­
v a l la C h it t o o r Ambala­

v a y a l
T h i r u ­
v a l la

C hi too r A m b a la --
v a y a l

T h ir u ­
v a l la

C h ito o r Am bala-
va y a l

1 Number o f
m ilx a b le  canes 
p e r p lo t 1 3 .7 15.0 2 1 .7 1 6.7 2 0 .8 28.0 67.6 5 2 .2 60.0 23.2 22.4 34.6

2 Wei gh t of 
cane 1 2 .7 13.6 1 6 .6 14 .8 1 4 .8 1 9 .8 73.4 8 4 .7 69.6 22.4 25.7  * 2 8.5

3 »Le n g th  o f  cane 10.5 8 .5 12 .2  • 11.9 1 3 .4 1 3 .8 7 8.7 3 9 .9 7 7 .9 19.3 11.0 22.2

G ir t h  o f  cane 7 .3 6.1 8 .2 11.1 8 .4 9 .5 4 3 .8 5 1 .7 7 5 .8 10.2 8.9 14 .8

5 Cane y i e l d  
p e r p lo t 20 .7 1 5 .8 2 0 .3 2 3 .9 2 3 .0 27.3 7 4.9 4 7 .7 5 5 .3 3 6.9 22.6 31.1

6 B r ix 3 .5 10.1 4 .3 4 .7 1 1 .2 5 .8 54.3 81 .6 6 9.6 5 .2 18.8 7.4

7 P o l 4 .8 8 .5 4 .0 7.6 11.0 5 .8 3 9.6 60 .1 4 7 .5 6.2 13.6 5 .7

8 Sugar- y i e ld  
p e r  p lo t 2 5.7 2 0 .5 2 3 .7 2 8 .9 2 6.4 29.1 78 .9 6 0 .8 66.4 47 .1 3 2 .9 3 9.7

CT3
t o



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

No. Characters

1. 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
7. Pol
8. Sugar yiold 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 yield 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 at the improvement of cane yield and sugar yield.

4.3.1 Cane yield and sugar yield 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
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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 Co.785 recorded the maximum num­
ber of millable canes per plot (187) followed by Co.997 
(178). At Ambalavayal, the clone Co.995 had the maximum 
number of millable canes per plot (226) followed by 
Co.997 (187). The clone Co.997 recorded the highest 
mean number of millable canes per plot ( 182) over the 
three locations followed by Co.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 Co.62175 
(1.42 kg). The clone Co.62175 had the highest mean cane
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Table 20. {Nuaber of millable canes per plot at 3 locations

si.No. Clones Thiru­
valla Chittoor Ambala­

vayal Mean

1. CoC.774 126 110 108 115
2. Co.62174 108 97 85 97
3. Co.997 181 178 187 182
4. Co.62175 126 150 161 146
5. S-87 141 156 123 140
6. Co.7219 175 160 134 156
7. GoC.777 145 164 132 147
8. Co.740 162 171 128 154
9. Co.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. Co.995 153 159 226 179
15. Co.785 151 1S7 122 153

G.M. 144.7 151.2 141.3 145.6

e©



Fig.9* Number of millable canes
per plot 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
11. S-99
12. CoC.771
13. CoC.671
14. Co.995
15. Co.785
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Table 21. Weight of cane (kg) at 3 locations

S :  ciones
Thiru­
valla Chittoor Ambala­

vayal Mean

1. CoC.774 1.23 1.38 1.15 1.25
2. Co.62174 1.60 1.69 1.32 1.54
3. Co.997 1.08 1.46 0.60 1.05
4. Co.62175 1.75 1.85 1.42 1.67
5. S-87 1.55 1.76 1.60 1.64
6. Co.7219 1.60 1.86 1.30 1.59
7. CoC.777 1.42 1.56 1.10 1.36
8. Co.740 1.32 1.47 1.25 1.35
9. Co.6907 1.50 1.95 1.15 1.53
10. CoA.7602 1.37 1.19 1.27 1.28
11. S-99 1.40 1.96 1.20 1.52
12. CoC.771 1.37 1.70 1.35 1.47
13. CoC.671 1.57 1.56 1.35 1.49
14. Co.995 1.18 1.37 1.02 1.19
15. Co.785 1.12 1.49 1.12 1.24

G.M. 1.40 1.62 1.21 1.41



Fig.10, Weight 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
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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weight (1.67 kg) over the three locations, followed by 
S-87 (1.64 kg) and Co.7219 (1.59 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 11. 
The clone Co.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 Co.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.6217^
(9.15 cm). At Chittoor, CoC.671 recorded the maximum
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Table 22. Length of cane (rn) at 3 locations

SI.
No. Clones Thiiu-

valla Chittoor Ambala-
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. Co.997 1.95 1.80 1.58 1.78
4. Co.62175 2.46 2.44 2.12 2.34
5. S-87 2.88 2.57 2.45 2.63
6. Co.7219 2.37 2.31 2.49 2.39
7. CoC.777 2.57 2.62 2.04 2.41
8. Co.740 2.66 2.19 1.98 2.28
9. Co.6907 2.89 2.52 1.89 2.43
10. CoA.7602 2.33 2.25 2.12 2.23
11. S-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 1,9* 2.21
15. Co.785 2.54 2.25 2.24 2.34

G.M. 2.42 2.29 2.12 2.28



Fig.11. Length 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
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 23. Girth of cane (cm) at 3 locations

SI.
No. Clones

Thiru­
valla Chittoor Ambala-

vayal Mean

1. CoC.774 9.18 8.90 8.16 8.75
2. Co.62174 9.15 8.30 8.86 8.77
3. Co.997 7.15 8.34 6.85 7.45
4. Co.62175 8.17 9.22 8.73 8.71
5. S-87 8.90 9.13 8.95 8.99
6. Co.7219 8.73 8.85 8.84 8.81
7. CoC.777 7.59 7.94 8.05 7.86
8. Co.740 7.24 7.97 8.56 7.92
9. Co.6907 7.96 9.12 8.48 8.52
10. CoA.7602 7.76 8.10 8.15 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 9.30 9.62
14. Co.995 7.41 8.29 6.89 7.53
15. Co.785 7.19 7.80 7.76 7.58

G.M. 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
3. S-87
6. Co.7219
7. 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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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 Co.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 Co.6907 (213 kg and 
154 kg respectively). The mean cane yield over the three 
locations was maximum in CoC.771 (216 kg) followed by 
Co.62175 (199 kg) and Co.6907 (195 kg).

4.3.1.6 Brix

The mean brix of the 15 clones at Ihe three 
locations are presented in Table 25 and tjie graphical 
presentation of the mean brix is given in Figure 14. At 
Thiruvalla, Co.997 recorded the maximum brix (20.4)
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Table 24. Cane yield per plot (kg) at 3 locations

n o: ciones
Thiru­
valla Chittoor Ambala-

vayal Mean

1. CoC.774 120 108 105 111
2. Co.62174 136 134 95 - 122
3. Co.997 171 138 69 126
4. Co.62175 262 182 153 199
5. S-87 206 167 147 173
6. Co.7219 165 178 141 161
7. CoC.777 193 198 116 169
8. Co.740 200 175 132 169
9. Co.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. Co.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.

Mo. Cions
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
11. S-99
12. CoC.771
13. CoC.671
14. Co.995
15. Co.785
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Table 25. Brix at 3 locations

No! Clones
Thiru­
valla Chittoor Ambala-

vayal Mean

1. CoC.774 13.5 21.0 21.7 20.4
2. Co.62174 17.5 23.5 19.9 20.3
3. Co.997 19.7 20.8 20.4 20.3
4. Co.62175 19.1 16.5 19.8 18.5
5. S-87 19.1 13.7 21.0 19.6
6. Co.7219 13.6 23.1 19.5 20.4
7. CoC.777 18.7 20.4 19.8 19.6
8. Co.740 18.9 18.8 20.2 19.3
9* Co.6907 20.4 23.0 18.9 20.8
10. CoA.7602 18.5 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
1o. CoC.671 19.9 23.8 22.9 22.2
14. Co.995 17.6 17.6 18.7 17.9
15. Co.785 18.8 20.4 20.1 19.8

G.M. 18.9 20.5 20.3 19.9



Fig.14. Brix 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
11. S-99
12. CoC.771
13. CoC.671
14. Co.995
15. Co.785
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followed by CoC.671 (19.9). At Chittoor, CoC.671 recorded 
the highest brix (23.8) followed by Co.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 the histogram 
representing the mean pol percentage is given in Figure 15. 
At Thiruvalla, the maximum pol percentage was recorded 
by Co.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 Co.6907 (18.5).

4.3.1.8 Yield of Sugar

The mean sugar yield per plot of the 15 genotypes 
at the three locations are presented in Table 27 and the
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Table 26. Pol percentage at 3 locations

ClonesN o .
Thiru-
valla Chittoor Ambala­

vayal Mean

1. CoC.774 16.0 17.0 17.8 16.9
2. Co.62174 15.5 16.6 17.5 16.5
3. Co.997 17.3 16.9 16.9 17.0
4. Co.62175 17.7 14.2 17.7 16.5
5, S-87 16.4 16.4 18.1 17.0
6. Co.7219 16.3 18.5 17.3 17.4
7. CoC.777 16.0 15.9 17.3 16.4
8. Co.740 16.7 15.3 16.9 16.3
9. Co.6907 18.3 19.4 17.8 18.5
10. CoA.7602 15.4 15.3 19.1 16.6
11. S-99 16.9 15.9 16.1 16.3
12. CoC.771 17.2 18.4 19.4 18.3
13. CoC.671 18.1 19.8 18.8 18.9
14. Co.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.

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
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

ClonesNO.
Thiru-
valla Chittoor Ambala­

vayal Mean

1. CoC.774 13.1 12.1 12.8 12.7
2. Co.62174 14.6 14.8 11.5 13.6
3. Co.997 20.6 16.0 7.8 14.8
4. Co.62175 32.8 17.9 18.9 23.2
5. S-87 22.5 18.6 18.0 19.7
6. Co.7219 18.9 21.6 16.9 19.1
7. CoC.777 20.7 20.3 13.8 18.3
8. Co.740 23.1 I7.9 15.0 18.7
9. Co.6907 26.6 28.0 18.9 24.5
10. CoA.7602 13.9 18.0 13.8 15.2
11. S-99 19.1 16.5 14.3 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. Co.995 17.8 15.9 15.4 16.4
15. Co.785 16.8 20.0 13.8 16.9

G.M. 20.6 18.7 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.62173
5. S-87
6. Co.7219
7. 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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sugar yield is graphically presented in Figure 16. At 
Thiruvalla, Co.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 Co.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 pooled 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 characters 
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 yield and six component characters are presented



Fig.17. Fifteen selected clones evaluatedat three locations.
UB*. 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
11. S-99
12. CoC.771
13. CoC.671
14. Co.995
15. Co.785
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in Table 28. The genotypes revealed highly significant 
differences fox 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 environments 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 genotype x environment interaction 
in cane weight and length of cano as shown by their signi­
ficant F values, whereas the contribution of linear compo­
nent was negligible in the case of characters like brix 
and pol percentages and sugar yield per plot. The variance 
due to pooled deviations are 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 suggesting that the stability of those 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

Mean squares
Source of 
variation df Number of 

millable 
canes 
per plot

Weight
o f

cane
Length
of

cane
Girth
of
cane

Cane yield 
per plot Brix Pol

percen­
tage

Sugar
yield
per
plot

-it* ■VJfr * * * •» # *x-
Genotypes 14 1822 0.11 0.15 1.17 2849 2.90 2.49 52,0
Environment 2 387 0.31 0.33 **0.83 131 §8 11.25 6.23 iio.3"
G x Env. 28 336 •it*0.02 0.03 0.18 376 1.W 1.33 7.9
Env + (G x Env,) 30 @ 0.06 0.05 @ @ 2.35 1.39 14.8
Env (Linear) 1 @ 1.34 0.69 ® <3 22.50 12.46 221.1
G x Env.(linear) 14 @ 0.0$ o.33 @ 1.45 1.04 7.6
Pooled deviation 15 @ 0.01 0.12 ® @ 1.13 0.99 *7.7
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 6 x E interaction was non-significant
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coefficient (b) and deviation from regression ( Ŝj ) 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 (S^), along with 
variance of environmental means ( 0^ ) and coefficient of 
of variation of the 15 clones are presented in Table 29.
The mean cane weight (leg) against c.v from data on 15 
clones at three locations are presented in Figure 18.
The clone Co.62175 recorded the highest cane weight 
(1.7 kg). Eight clones viz 00.62174^00.62175, S-87,
Co.7219, Co.6907, S-99, CoC.771 and CoC.671 recorded higher 
mean cane weight than the grand mean.

The regression coefficient significantly differed 
from unity only in one clone viz. Co.997, indicating 
that it is highly sensitive to environmental changes.
The clones Co.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

SI.
No. Clones Mean

(kg)

Regre­
ssion
coeffi­
cient
(b)

Devia­
tion from 
regression
(sj)

Variance 
of environ 
mental 
means

Coeffi­
cient of 
varia­
tion 
(c.v)

1. CoC.774 1.3 0.54 _.0,006 0.03 13.3
2. Go.62174 1.5 0.87 -0.001 0.07 17.6
3. Co.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
7. CoC.777 1.4 1.11 -0.001 0.11 23.7
8. Co.740 1.3 1.00 -0.004 0.09 23.1
9. 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.771 1.5 1.18 -0.003 0.13 24.0
13. CoC.671 1.5 0.49 0.003 0.03 11.5
14. Co.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
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Weight 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
11. S-99
12. CoC.771
13. CoC.671
14. Co.995
15. Co.785
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No clone expressed significant deviation from 
2regression (S^ 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 cane weight.

4.3.3.2 Length of cane

The mean length of cane (m), regression coefficient
p

(b) and deviation from regression (Ŝ ) along with variance 
of environmental means and c.v are presented in Table 30. 
The mean length of cane (m) against c.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. Co.62174, S-87, Co.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 
Co.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 Co.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

SI.
No.

Clones Mean
(m)

Regre­
ssion
coeffi­
cient
<b)

Devia­
tion from 
regress­
ion
<Sd>

Variance 
of environ­
mental 
means

Coeffici­
ent of 
variation
(c.v)

1. CoC.774 1.9 0.22 -0.004 0.01 5.3
2. Co.62174 2.4 -0.24 -0.003 0.01 / 4.2
3. Co.997 1.8 1.21 -0.015 0.07 14.7
4. Co.62175 2.3 1.15 -0.004 0.07 11.5
5. S-87 2.6 1.42 -0.007 0.10 12.2
6. Co.7219 2.4 -0.42 -0.007 0.02 5.9
7. CoC.777 2.4 1.79 0.043 0.20 18,6
8. Co.740 2.3 2.24 0.002 0.25 21.7
9. Co.6907 2.4 3.M -0.010 0.51 29.7
10. CoA.7602 2.2 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 1.63 -0.011 0.13 17.2
14. Co.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 0.505 - - -

* Significant at 5 per cent probability level 
Significant at 1 per cent probability level
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Length 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
11. S-99
12. CoC.771
73. CoC.671
14. Co.995
15. Co.785
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environmental changes. The deviation from regression 
is not significantly different from zero m  all the 15 
genotypes indicating that the performance of these 
genotypes are predictable across environments. The 
clones Co.62174, S-87, Co.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, Co.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, the regression coefficient of clone 
Co.62175 was negative indicating its adaptability to 
poor environments.
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Table 31. S^ability parameters for Brix

SI.
No. Clones Mean

(#)

Regre­
ssion
coeffi­
cient
(b)

Devia­
tion from 
regress­
ion
<Sd>

Variance 
of environ­
mental 
means
«*?>

Coeffi
cient
of
varia­
tion
(c.v)

1. CoC.774 20.4 1.70 -0.126 4.48 10.4
2. Co.62174 20.3 3.06 3.8t§ 18.14 21.0
3. Co.997 20.3 0.65 -0.246 0.66 4.0
4. Co.62175 18.5 -0.86 4.8$? 6.18 13.4
5. S-87 19.6 0.33 2.499 2.94 8.7
b. Co.7219 20.4 2.06 4.687 11.33 16.5
7. CoC.777 19.6 1.02 -0.209 1.63 6.5
S. Co.740 19.3 0.26 0.721 1.10 5.4
9. Co.6907 20.8 0.92 4.l8l 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 9.8
13. CoC,b71 22.2 2.22 0.170 7.82 12.6
14. Co.995 17.9 0.27 0.397 0.78 4.9
1b. Co. 785 19.8 0.99 -0.273 1.47 6.1

Mean 19.9 - - - 9.7
S.E 0.96 1.107 - - -

** Significant at 1 per cent probability level



Fig.20. Brix 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
11. S-99
12. CoC.771
13. CoC.671
14. Co.995
15. Co.785
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2The mean square deviations from regression (S^ ) 
values of six clones viz. Co.62174, Co.62175 S-87,
Co.7219, Co,6907 and CoA.7602 differed significantly 
from zero indicating that the performance of these six 
genotypes are not predictable with accuracy across 
environments. The clone Co.997 alone recorded high mean 
with low c.v than grand mean. This indicates the consis­
tency of the performance of Co.997 across environments 
in respect of brix.

4.3.3.4 Pol percentage

Ihe mean pol percentage, regression coefficient (b)
2and deviation from regression (S^ ) along with variance 

of environmental means and c.v of 15 clones are presented 
in Table 32. The mean pol percentage against c.v from 
dara on 15 clones at three locations are presented in 
Figure 21. Four clones viz. Co.7219, Co.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 tho clones Co.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

SI.
No. Clones Mean

{%)

Regress­
ion co­
efficient 
(b)

Devia- Variance 
tion from of environ 
regress- mental 
ion means
<sd>

Coeffi- 
i cient 
of varia­
tion 
(c.v)

1. CoC.774 16.9 1.30 -0.163 1.71 7.7
2. Co.62174 16.5 1.38 -0.087 1.98 8.5
3. Co.997 17.0 -0.20 -0.414 0.09 1.8
4. Co.62175 16.5 1.19 -6.403 8.06 17.2
5. S-37 17.0 1.51 -0.420 1.95 8.2
6. Co.7219 17.4 1.10 1.93? 2.42 9.0
7. CoC.777 16.4 1.24 -0.416 1.35 7.1
3, Co.740 16.3 0.65 0,637 1.46 7.4
9. Co.6907 18.5 -0.36 0.384 1.48 6.6
10. CoA.7602 16.6 3.33 -0.281 9.44 18.5
11. S-99 16.3 -0,40 —0.030 0.58 4.7
12. CoC.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 15.7 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.
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
11. S-99
12. CoC.771
13. CoC.671
14. Co.995
15. Co.785
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The mean square deviations from regression (Ŝ  ) 
values differed significantly from zero in two clones 
viz. 00.62175 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 ( ) along
with their variance 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. 
Co.62175, S-87, Co.7219, coC.777, Co.740, Co.6907 and 
CoC.771 recorded higher mean sugar yield than the grand 
mean. None of the genotypes differed significantly from 
unit regression coefficient indicating their average 
response across environments.

2The mean square deviation from regression (Slj ) 
differed significantly from zero only in Co.62175

2
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Table 33. Stability parameters for sugar yield per plot

SI.
No. Clones Mean

(kg)
Regre­
ssion
coeffi­
cient
(b)

Deviation Variance Coeffi- from regre of environ- “
“ 1“  :s L al(S?) means tiQn 
d «rj) (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.997 14.8 2.37 -3.89 83.13 61.6
4. Co.62175 23.2 2.30 58.09 139.77 50.9
5. S-87 19.7 0.75 -0.64 11,66 17.3
6. Co.7219 19.1 0.47 3.79 11.04 17.4
7. CoC.777 18.3 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 7.23 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 9.8
13. CoC.671 15.5 1.22 -2.17 23.70 31.4
14. Co.995 16.4 0.42 -3.29 3.25 11.0
15. Co.785 16.9 0.68 8.00 18.89 25.7

Mean 18.2 - - - 25.2
S.H 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 . Co.62175
5. S-87
6. Co.7219
7. CoC.777
8. Co.740
9. Co.6907
10. CoA,7602
11. S-99
12. CoC.771
130 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, Co.7219 and CoC.771 
had higher mean sugar yield than grand mean along with 
lower c.v indicating their consistency in performance 
across environments.

4.3.4 Genotype grouping technique

Genotype x environment interaction was not 
significant for 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 group I (higher means than grand mean along 
with lower c.v) were considered as stable across environ­
ments.

4.3.4.1 Number of millable canes per plot
£The mean, variance of environmental means( <5V ) 

and coefficient of variation (c.v) in respect of 15 
clones are presented in Table 34 and the mean number of 
millable canes against c.v from data on 15 clones at 
three locations are presented in Figure 23. The clones 
Co.997, Co.6907, S-99 and CoC. 771 had higher mean number
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Table 34. Mean, variance of environmental means
and coefficient of variation for number 
of millable canes per plot

SI.
No. Clones Mean

Variance 
of environ­
mental 
means
<«?>

Coefficient 
of variation

(c.v)

1. CoC.774 115 190.2 12.0
2. Co.62174 97 242.2 16.0
3. Co.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.? 18.8
7. CoC.777 147 520.2 15.5
8. Co.740 154 1020.5 20.7
9. Co.6907 161 220.7 9.2
10. CoA.7602 133 14.0 2.8
11. S-99 146 298.2 11.8
12. CoC.771 169 142.2 7.0
13. CoC.671 107 7.2 2.5
14. Co.995 179 3305.2 32.1
15. Co.785 153 2120.7 30.0

Mean 145.6 - 14.4



Fig,23. Number of millable canes 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
11. S-99
12. 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. Co.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 plot (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, Co.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.
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Table 35. Mean, variance of environmental means 
and coefficient of variation for girth 
of cane

SI.
No.

Clones Mean
Variance 
of environ­
mental 
means
(<)

Coefficient 
of varia­
tion
(c.v)

1. CoC.774 8.75 0.56 8.5
2. Co.62174 8.77 0.38 7.0
3. Co.997 7.45 1.24 14.9
4. Co.62175 8.71 0.55 8.5
5. S-87 8.99 0.03 1.9
6. Co.7219 8.81 0.01 1.1
7. CoC.777 7.86 0.11 4.2
a. Co.740 7.92 0.87 11.8
9. Co.6907 8.52 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. Co.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
11. S-99
12. CoC.771
13. CoC.671
14, Co.995
15. Co.785



CSV? A.C5 A I MST c: V  AT TH R E E  LOCATIONS

' ~\ £
UV.'

t*
5

>3 bA

CO£FFIC\ENT 0 « VARMCTJOH (%_)



194

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

ClonesNO. Mean
(kg)

Variance 
of environ­
mental means
<«J)

Coefficient 
of varia­
tion

(c.v)

1. CoC.774 m 121.2 9.9
2. Co.62174 122 1091.6 27.1
3. Co.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. S-99 148 1234.2 23.7
12. CoC.771 216 1495.5 17.9
13. CoC.671 121 1520.5 32.2
14. Co.995 156 1691.6 26.4
15. Co.785 151 3449.4 38.9

Mean 157.1 - 29.7



Fig. 25. Cane yield per plot against
c.v at three locations.

No. Clon<
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
11 . S-99
12. CoC.771
13. CoC.071
14. Co.995
15. 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 yield 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.


