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INTRODUCTION

Sugarcane (Saocharum offlcinarum L.) is one of 

the major crops of economic importance and it occupies 

a predominant position among the commercial crop3 of 

our country. Physiologically belonging to the C4 pathway 

group, it is a bigger reservoir of energy with higher 

yiold potential than many other crops. Every bit of 

cane from top to bottom is used in ono way or the other. 

According to Hao ot 310(1979) sugarcano has a vital 

role to play in tho present contoxt of energy crisis 

in the world. The production of dry matter from the 

sugarcano crop ranges from 35 to 90 tons per hectare 

por 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 sugarcano in India is about 3.2 million hoctares 

and tho production Is 184 million tons of cane with an 

estimated output of 8.5 million tons of sugar, besides 

Khandasarl, gur and Jaggery (Anon., 1983).
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In Korala, sugarcane Is one of the main cash crops 

occupying an aroa of 9800 hectares. About 8400 ha. are 

in tho river banks of Quilon, Kottayam, Alleppey and 

Pathanamthitta districts. The remaining 1400 ha. are 

in the Palghat district. Tho present production in 

terms of • gur' is 54000 tons (Nair, 1978). Tho cane 

production of 4,61,000 tons per yoar Is not sufficient 

to run tho three sugar factories and to meet the sugar 

requirements of this State. The average duration of 

cano crushing in Korala 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 bo diverted for maxi

mising tho cane yiold and sugar yiold per unit area, 

tioo and input. Lack of high yielding varieties with 

wide adaptability and stability suited to the different 

agro-ocological situations of the State is the major 

constraint in the production of sugarcane.

Rao (1968) emphasised tho need for application 

of biometrical procedures for the improvement of 

sugarcano insplto 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 studios wero undertaken with the 

objectives of estimating genetic variability, correla

tions, direct and indirect effects of components contri

buting to cano and sugar yields and identifying arable 

gonotypos with high cane and sugar yield suited to the 

different agro-ecological situations of Kerala through 

tho estimation of stability parameters. Study of genetic 

variability and analysis of yield, quality and their 

components by correlations and Path analysis will 

provide basic information necessary for the improvement 

of this crop through selection. The estimates of 

stability parametors can bo used for identifying stable 

genotypes suited to the different sugarcane tracts of 

Kerala. Staolo genotypes having highor cane and sugar 

yields which satisfy the conflicting interests of tho 

cane grower and tho miller can then be selected and 

recoramended to tho Sugar Industry.
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REVIEW OF LITERATURE

Sugarcane accounts for 60 per cent of the World's 

sugar production and la considered as a 'Sure Crop', 

which has rescued the sugar industry when Sugar beet, 

a temperate zone crop failed due to disease hazards.

Its cultivation is confined between 35° south and 35° 

north latitudes. More important cane 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 tho largest 

producer of centrifugal sugar. Next to Cuba, other large 

producers are India, Brazil, Australia, Philippines, Hawaii 

and Puerto Rico. World cane area during 1980 was 131 

million hectares and production was 731 million tons of 

cans (Anon.,1931). The yield of raw sugar per hectare 

varies from country to country depending upon tho climatic
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conditions,,management practices, mill efficiencies 

and the potentialities of the varieties cultivated.

Sugarcano 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 tho 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 nillion tons of cone 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 aroa lies in the subtropical region on flat plains 

of alluvial soil with an elevation of 9 to 27 m above 

moan sea lovel. The important cane growing states 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 anc Karnataka. Cane is cultivated under 

climatic extremes in Northern India and tho 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 iside as in North India. The soil in the 

northern cano area is alluvial but generally poor 

in organic natter 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 the raw material 

requirement of the Sugar Industry. The total area 

under sugarcane is 9800 ha.of which about 8400 ha.are 

In Qullon, Alleppey, Kottayam, Pathanamthitta and Idikki 

districts. The remaining 1400 ha. is in Palghat district, 

particularly in the Chittoor area. The total production 

of sugarcane in the stato in terms of gur is 54000 tons.

The present production of cane is not sufficiont to run the 

3 sugar factories in the State.

Nair(1978) identified tho following research gaps 

and pointed out that:

i) Production of eane in tho river banks of 

Kerala located in Quilon, Alleppey and 

Kottayam districts can be considerably
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enhanced by identifying varieties with high 
cane and sugar yields suited to tho rich 
alluvial soils,

ii) Identification and popularisation of suitable 
varieties for high altitude conditions of 
idikki and hynad can go a long way In increas
ing production.

lii) Staggering the production by Identifying short, 
medium and long duration varieties will help 
in the full utilisation of the crushing capacity 
of the sugar factories.

iv) Identification of varieties tolerant to drought 
suited to tho hilly aroas nay enhance the produ
ction in 3uch regions.

The complex factors govorning sugar production are 

many such as tno area under tho 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 otc. It Is therefore, appropriate that 

all useful technologies should be transferred to the 

field for maximising the production of sugarcane por 

unit area, time and input. The basic approaches to
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maximise sugar production per ha. per annua are cither 

through increasing tho cane yield or through increasing 

tho sucrose content of the cane. The Hawaiian approach 

is to maximise cane yield and tho 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. rendor the assumption that tho estimation of 

genetic parameters are not strictly applicable to this 

crop (Mangelsdorf 1956; Haghavan and Govindaswamy, 1956). 

However, genetical studios by Skinner (1956) and Panje 

and bthirajan (1960) support the view that the crop is 

amenable to genetic experiments. Hao (1968) emphasized 

that recent developments in biometrical genetics offer 

scope for applying suitable procedures to tho sugarcane 

crop lnsplte 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 bo rationalised by considering the 

genetic diversity, the discriminant function for plant



9

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, herltabllltv and nonetic 

advance

The choice of tho most suitable breeding method 

for tho 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 

caso of quantitatively inherited characters which aro 

controlled by a largo number of minor genes with cumula

tive but small individual effects, the effect of an 

individual gone is so snail when compared to the 

environmental fluctuations in that character, that 

it becomes impossible to assess the contribution of 

each and every gcno 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 bo partitioned into heritable and nan-horitable 

components with tho aid of genetic parameters such as 

genotypic coefficient of variation (G.C.V), phenotypic 

coefficient of variation (P.C.V), heritability (H2) 

and genetic advance (G.A) which servos as a basis for 

selection.

Selection acts on genetic differences and the 

gains from selection for a specific character depond 

largely on tho heritability of the chnracter(Allard, 

1960), The degree to which the variability for a 

quantitative character is transmitted to the progeny 

is called * heritability*. Heritability can ba defined 

as that proportion of total variation in a progeny 

which is the result of genetic factors and may be 

transmitted.

Hanson ot al (1956) proposed the mathematical 

relationship of various estimates on computation of 

heritability which is usually expressed as a percentage. 

In the*broad sense1 it refers to the relative proportion 

of genotypic variance to phenotypic variance. In the



11

•narrow sense' it is the proportion of additive 

genetic variance to phenotypic variances

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 tho unit of measure

ment.

Lush (1937) and Johnson et al (1955 a) developed 

accurate procedures for the calculation of genetic 

advance under specified Intensities of selection, 

which in metric traits largely deponds on the herita

bility, phenotypic variability of the trait under 

selection and tho selection differential expressed as 

phenotypic standard deviation.

The present sugarcane clonos in commercial 

cultivation are complex polyploids. The heterozygous 

and polyploid nature of this crop results in the genera

tion of vast genetic variability. Craig (1944) studied 

the rofractoaeter 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 (1939) reported moderate heritability 

estimate for number of stalks and high heritability 

estimates for stalk thickness and brix. Cane thickness, 

length, numbor of canes, brix etc. were studied in 

sugarcane crosses at four locations by George(1962),

He observed that heritability values in the broad 

sense ranged from 6 to 82 per cent. Yang and Chu(1962) 

while studying tho combining ability in sugaroans 

hybrids reported that heritability for cane yield, 

stalk length, and tiller nuraoer were 35,45 and 47 per cent 

respectively. Brown (1965) noticed heritability estimates 

of 30 per cent and 70 per cent for brix and fibre 

respectively in commercial hybrid sugarcane populations.

The parformance of the progenies of four inter

varietal crossos at soedling and settling stages were 

studied by tthlrajan (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)5 for cane yield and 91.4)5 for 

refractometer brix. The gonetic advance as percentage 

of mean was high for stalk population followed by stalk 

height and yield. Brix recorded lev/ genotic advance and 

high heritability.
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Hao st al (1966) studied 16 hybrid clones at 

one location (Coimbatore) and indicated the highly 

heritable naturo of certain characters like stalk 

might and number of millable canes. Rao at 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 heterogonity conditions maximum heritability 

was noticed for weight of stalk (83.8)5) followed by 

germination percentage (76.5) and tho lowost horita- 

bllity of 55.4/1 for height of the stalk. In the 2nd 

experiment over two successive years accounting for 

climatic variation, the number of millable canes had 

the highest variation followed by cano weight and 

girth. The horitability percentage was maximum for 

number of millable canos (8*1.2) followed by cane 

weight (78.7). Tho exp raments at different seasons 

of planting revealed that tho horitability was maximum 

for weight of stalk (8Si>) followed by sucrose (83.5)5) 

and number of millable canos (77.5)6). Height of the 

cano had the lowost heritability (68)5). The experiments 

at different locations recorded the highest horitabi

lity of 84)5 for esrly tillers followed by sucrose (83)5),
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In this case also the height of the cane had the 

lowest heritability of 56 por 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 (flean 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 (Moan leaf 

breadth at 120 days) in south Indian group. The mean 

tillers por plant at 60 days recorded the highest 

genetic advance of 64.1J6 and 174/i 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 

Saccharura offlcinarum and reported that heritability 

was maximum (91.7;i) for C.C.s. % and minimum for sugar 

yield per acre (63.8$). The range of genetic advance 

was from 1,05 (brix) to 4.54 (purity). The heritability
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for quantitative characters ranged from 5.2$ (girth) 

to 53.7/S (cano yiold) 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/S) followed by stalk 

weight (53$). He has also noticed high variability 

for cane yield, number of stalks and stalk woight and 

low variability for quality components. Allam at al

(1974) studied plant, first ratoon and soeond 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 por 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. 

Cosnik 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 yield and 34.6$ for 

sucrose percentage. The highest heritability (97.5$)
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was noticed for single cans weight. The ganotic 

advance as percentage of moan was lowest for stalk 

thickness (5/o) and highest for cane yield {30/5).

Hariottl (1973) 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 

efrectneos and sugar quality. The iov; coefficient of 

genetic variation for pol and juice purity appear to 

explain tho 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 unrelcased) 

and reported that heritability was highest for leaf 

width (86.96;̂ ) followed by leaf length (82.83^), cane 

thickness (79.20JS) and number of millablo canes (72.54J5). 

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 (5QPS).

lyrene (1977) recorded tho percentage of stools 

that flowered in ten commercial clones, 25 popula

tions and in S,j population from five male parents.
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The heritability estimates obtained by regressing F-j 

population mean on mid parontal values were 54 to 6®!.

Sahl et al.(1977) while studying 20 early maturing 

sugarcane varieties at two locations, estimated herita

bility for H.U.brix at 8th month, hydrometer brix at 9th 

month, sucrose, purity, yiold, 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/j in plant crop and 91.44)5 in ratoon crop) followed 

by C.C.S per plot (94,1® plant crop and 91.3® ratoon 

crop). Genetic advance was maximum for C.C.S por plot 

(52,7® for plant crop and 86.31>o for ratoon crop). They 

observed that heritability for sucrose, purity, number 

of millable canes and weight of cane were 10 to 14)S 

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 yiold and majority of its components



18

and emphasised the Importance and reliability of brix 

in selection programmes.

Balasundarara and Bhagyalakshoi (1978a) studied 

the extent of variability and heritability in a group 

of 58 varieties of sugarcane representing Indian and 

oxotic germplasm. They have reported that stalk yield 

and its components viz. number of millable stalks per 

row, single stalk weight and commercial can«3ugar per 

row had high genetic variability end heritability in 

the broad sense and were highly amenable to selection 

as indicated by gonotic 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 

snowed high levels of genotic advance, ie. 86.45 and 

65.63% respectively. Bohl 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 (474) and genetic advance 

(30.97%) under selection. Cane yield, which had recorded 

the heritability of 33.® had a low genetic advance of 

3.3®.

Nair et al (1979) evaluated 126 genotypes of 

Sacoharum offlcinaruia for eight quantitative characters 

viz. number of millable canes por row, thickness of cane, 

single cane -weight, number of internodes, length of cane, 

sucrose % in juice, yield of cane por row and C.C.S. per 

row and reported high levels of variability for yield 

and its associated characters end low level of variability 

for sucrose % in juice.

Singh and Sangwan (1980) reported significant 

variability for stalk characters In 50 gonotypes. Among 

the yield and its components studied, stalk yield per row, 

millable stalks per row and stalk weight recorded high 

gonotypic and phenotypic coefficients of variation, 

heritability and gonetdc advance. All the other components 

viz. stalk diameter, stalk length, intornodos per stalk 

and length of lnternodo recorded comparatively lowor 

values for gonotypic and phenotypic coefficients of 

variation, heritability and genetic advance. The
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highest heritability (93%) was noticed for stalk 

weight followed by stalk yiold per row (90.31%) and 

millable stalks per row (88.75%). The lowest herita

bility (68,72%) was noticed for stalk dlamotor. The 

genetic advance was highest for stalk yield por row 

(53.34%) followed by stalk weight (46.9%) and millable 

stalks per row (40.07)4). The genetic advance was lowest 

for length of internode (17.55%).

Nair et al (1980) from thelx studios with 126 

genotypes of Saccharum officlnarim reported genetic 

variability, horltabillty and genetic advance for ten 

characters. Sugar yield (C.C.S/plot), Stalk yiold and 

two of its important components viz. slnglo 3talk weight 

and number of millablo canes per plot recorded high 

levels of heritability, genetic advance and genetic 

variability. The stalk diameter, stalk length and 

quality attributes possessed moderate horltabillty, with 

low generic advance and variability. The genotypic 

coefficient of variation ranged from 7.88 (brix) to 

37.92 (C.C.S/plot). The heritability percentage ranged 

from 65.07 (stalk length) to 06.94 (number of millable 

stalks/plot) and the genetic advance ranged from 12.82 

(brix) to 63.17 (C.C.S/plot)» From the results of the
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study they 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 (1980) estimated heritability in the 

broad sense and genetic advance in respect of cano 

yield, numbor of millable canos, single cane weight, 

length of millable cano and juice quality in ten varieties 

at Anakappalla.* The number of millable canes recorded 

maximum heritability (9S.27,’b) and genetic advance 

(52.52,0 with 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, tho single 

cane weight had high heritability (93.1i$) and genetic 

advance (18.25/>). 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 (78.99/j), 

followed by pol (79.17), indicating that the potentia

lity of tho varieties can be best assessed in February 

when they attain peak sucrose percentage in the juice.
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Hogarth at 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 v;lth 

the variability for cane yield. Estimated heritability 

values by parent progeny analysis wore low for all tho 

characters.

byrene (1981) calculated the heritability for 

lodging in 49 varieties comprising of ton commercial 

varieties, 23 F^'s and 5 populations and reported 

that the extent of lodging had high heritability. He 

has reported moderate heritaoillty for brix and low 

heritability for stalk length. Singh et al (1981a) noticed 

wide range of phenotypic variability for six out of 

tho eight characters studied. The heritability was higher 

for number of intcrnodos per stalk, stalk weight, 

number of green leaves por stalk and brix. The genetic 

advance was moderate for stalk height, stalk girth, 

number of internodes per stalk and brix.

Sankaranarayanan and Shanmugha~sundaram (1981) 

estimated narrow sense heritability in 970 progenies 

from 23 crosses involving 19 parents by parent progeny 

regression and 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 parontal (0.628).

Singh ot al.(1981b) determined genetic varia

bility for cane height, girth, number of intemodes, 

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 internodo 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 yiold per row and the expected 

genetic advance was high for cane length and cane yield. 

Cuenya ot 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. P.ao 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 horltabillty 

estimates wore 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 horltabillty estimates 

for numbor of millable canes (83.97) followed by sucrose 

percentage (78.57) and numbor 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 sonso 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 por clone (39.27) 

followed by tillers per clone (17.17) and millable 

cane3 per clone (16.28). Horltabillty estimates 

wore reported to bo moderateto high for all the 

characters except number of internodes (23.49).

The highest heritability was recorded for cane 

thickness (89.74) followed by cano 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), intornode length (12.12) and 

cane thickness (20.60) had comparatively lower 

values of genotlc advance.
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2.2 Correlation

Correlation is a measure of tho oxtont 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 tho interdependence at the phenotypic level. 

Fisher (1918) developed a method of application of the 

thoory of correlation of variables in understanding their 

Influence in biological system. Suitable procedures for 

tho computation of gonotypic and phenotypic correlation 

coefficients were introduced by Burton (1952).

In sugarcane, cano 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 tho interse association among the 

above components 13 essential for breeding elito varieties.

Barber (1916) extensively studied tho association 

between morphological characters and juice quality in 

North Indian canes and reported a low but positive 

association between cane length and sucrose, a low 

negative association between leaf length, loaf-width and 

sucrose. However, he- could not find any association 

between stalk thickness and sucrose content.
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Stokes (1934) from biometric studies In Saccharum 

offlclnarum 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. He 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 coofficient. McIntosh (1933) 

noticed positive correlations between early vigour and 

cane yield in cano varieties of Barbados, Highly signi

ficant positive correlation of yield with length and 

number of canes por unit area was reported by Gill (1949). 

Billewijn (1950) reported linear relationship between 

cano length and stalk weight and number of canes and 

yield. Significant positive association of numbor of 

millable canes and cano length with cane yiold has been 

reported by Rattan (1951), Stevenson (1954) studied the 

relationship between yield components and quality 

components and reported a low positive association between 

cane weight and brix in Juice.

Singh and Singh (1954) reported significant 

positive correlation of cane yiold with cane length.
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thickness of cano 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 uith stalk thickness 

and single cane weight wore also reported by them. Correla

tion between Juice weight and leaf charactor3 were studied 

by Rao and Negi (1956). They reported significant negative 

correlation of Juice weight per stalk with number of green 

leavos, total green loaf aroa and dry weight of green 

leaves. Hebert and Hendorson (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 a.l (I960) reportod non

significant correlation for canos per clump and brix 

betwaen ton months old seedlings and settlings. High 

yield and high sugar were found to be negatively correlated 

(Rao and Karaslmhan, 1963). While summarising the results 

obtained from three seperato experiments, Varrna (1963) 

observed that yiold has consistent, positive and significant 

corrolation with number of millable 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 gonotypic correlation and 

a small positive phenotypic correlation between brix 

In Juice and fibre, Ethirajan (1965) studied the 

association among progenies of four intervariotal 

crosses in seedling and clonal generations and reported 

highly significant positive correlation between cano 

yiold and Its components vis, number of canes, height, 

stalk thickness, single cano 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 6talk diameter, yield of cano por aero and milling 

quality. From the low degree of association noticed 

between yield of cano por aero and yiold of sugar por ton 

of cane, ho has suggested the possibilities of selecting 

varieties with high yield of cano per acre and high yiold 

of sugar per ton of cano. Positive correlations of weight 

of millable cane with cane numbor, cano diameter and cane 

iength wore also reported (Anon,, 1965),

negative correlation between brix and stalk diameter 

in hybrid progenies ware recorded by Luna (1965). 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. Ekarabaram(1967) studied 

200 selections from six crosses for yield attributes viz. 

the length and thickness of cane, number of internodes, 

individual weight of cane, tillering and Juice quality.

He reported highly significant positive correlation 

betwoen cano length and intemode length. He has also 

reported nonsignificant negative correlation between 

number of canes and thickness of cane. Mon-significant 

negative correlation betwoen 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 ot ai,(1967) studied 56 clones of six 

species of Saccharun 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 reposted an inverse association of number of canos 

per clump with thickness of cane, numbor of intornodos
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por dump, yield of cane per clump and juice percentage 

per dump. Significant positive correlation between 

height of the main shoot and thickness of cane, number of 

internodes per clump, yiold of cane per clump and juice 

percentage per clump were also reported, tho positive 

association of thickness of cane with number of inter* 

nodes per clump, yield of cane par clump and juice 

percentage were also confirmed in their studies. Juice 

percentago per clump was partially correlated with number 

of intomodes por clump. Brown et al.{ 1969) reported 

high positive genotypic correlationsbetween cane yield 

and sucrose per plot, number of stalks per plot, and 

stalk length. The association between number of canes 

per plot and sucrose content was found to be negative 

both at the genotypic and phonotypic 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 Jamss(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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roportod that selection of seedlings in plant crop 

with ten or more stalks, stalk diameter greater than 

27 mn and brix value greater than 110/i of tho mean will 

enhanco the frequency of seedlings with those characters 

in tho first ratoon crop by 35, 25 and 2Q?i respectively. 

Singh and Sangha (1970) calculated partial and multiple 

correlations in 20 plants of Co.312 and roportod that 

the minimum contribution towards cano yiold 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 thoir studies with nine 

varieties that loaf 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 

3tem and sugar yields.

Selection responses and gonotypic and phenotypic 

correlations wore 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 

excoption of that between stalk numbor 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 numaor of millable canes and stalk thick

ness wcye positively correlated with yield. Phenotypic 

and genotypic correlations between cane yield and quality 

components calculated from one hundred clones by Mariottl 

(1971 a) revoaled an average genotypic correlation of 

0.814 between numbor of stalks per plot and cane yiold 

and 0.457 between weight per stalk and cane yield. He 

has also roported 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 coefficients between stalk diameter 

and stalk weight were also reported to be highly signi

ficant and positive. In another study of eleven charactors 

in nlno crosses, Mariottl (1971 b) reported that stool 

weight is closely associated with the number of stalks 

por stool, weight per stalk and height. He has noticed 

that juico quality was not strongly associated with fibre 

content or yiold,

Magatoml and Kodama (1971) reported that yiold 

of cane was more strongly and positively correlated with
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numbor of stalks than with stalk weight. They have 

also noticed that in higher latitudesa 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 Jamcs(1971). Batch and Sahl 

(1972) evaluated the performance of eleven Indian and 

foreign varieties for fiva consecutive years and 

reported a low negative correlation between cano yield 

and sucrose percentage. Among tho 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. Tho correlation was positive and 

low 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 

svalks. He could not find any negative association
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between yield and quality components. Positive corre

lations between pol JS, purity % and fibro content were 

also confirmed in his studies. The analysis of data 

from 17 biparental and five polycross sugarcano popula

tions indicated that stalk number and stalk length 

are more strongly associated with yield, while tho 

stalk diameter had a low correlation with yield 

Anon., 1974), Batcha (1975) from a study of the 

performance of eleven sugarcane varieties in North 

Bihar reported that number of millable canes, single 

cane weight and stalk thickness had highly significant 

positive correlation with cane yield and sugar yield,

A strong negative correlation between stalk thickness 

and number of millable cancs and a non-significant 

negative association between sucrose and all the compo

nents of cane and sugar yiold wore also reported in 

his studies. Cane yiold was positively correlated with 

number of millable canes in early varieties and with 

cane height in late varieties (Anon., 1975).

Hunsigi and Srivastava (1975) in thoir studies 

with 24 cultivars noticod that yield of cane was 

positively associated with stalk length, weight of cane 

and stalk population. Lapastra ot al (1975) concluded
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from -their studios with 226 clones that tonnage components 

(Primary tillers, secondary tillers and stalk 'weight) had 

non-significant negative eoirolatlon with sucroso, Richard

(1975) observed eight characters associated with yiold in 

tho progeny of eight crosses Involving parents differing 

in sucrose content and reported that significant positive 

correlation exists betwoen refractometer brix and sucrose 

content and also between sucrose contont and purity.

Sahi and Patol (1975) while studying 40 early 

maturing sugarcane cultivars at two locations, vi2. 

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 par plot and 

yield and C.C.S % and sucroso %. Iventhough tho same 

trend holds good in sub-tropical group also, the intonsity 

of association was found to be low and significant.

They have concluded from their studies that height and 

weight of cans could bo reliable selection indices for 

high yiold in early maturing varieties. Khairwal and 

Babu (1975) reported negative correlation of cano yiold 

with sucrose content and significant positivo correlation 

of cane yield with number of millable canes, cane height
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and cano weight. Tho 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.

Do3ado ot al. (1976)studied the characters 

affecting sugar content and cano yield por hectare in 

eleven varieties und suggested that canes with long 

stalks and loaves 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 par stool 

and dark green leaves produced more cane yield per 

hectare and thoso with greater stalk diameter and 

wider leaves gave significantly higher sugar yield, 

hyrene (1977) studied 20 varieties and reported that 

yield was significantly and positively correlated with 

stalk diameter, stall; numbor and stalk length.

Tai et al.(197Q) studied oight 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 

cans per hectare and tons of sugar por hectare.

They have suggested that selection for both characters 

viz. tons of cane per ha. and tons of sugar per ha. 

could bo performed simultaneously.

Correlation studies by Bathila(1978) revealed 

that cane length, thickness and number of lntornodes 

had high positive correlation with cano weight. He has 

also reported high positive correlation between cane 

length and number of lnternodes and negative correlation 

between cane thickness and leaf length. Yadav and 

Sharaa(1970) observed statistically significant positive 

reiati. nahlp between yield and number of millable canes, 

weight of cane and length of cano.

Balasundaram and Bhagyalekshrai(1978a) deter

mined correlation among stalk and sugar yield and their 

components at tho phenotypic and genotypic levels in a 

group of 58 varieties of sugarcane representing Indian
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and oxotic gormplasm and reported non-significant 

and positive genotypic and phenotypic correlations 

of stalk yield and stalk thickness. They have noticed 

that stalk yiold 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 sucroso % and C,C.S%, whereas 

stalk thickness and stalk weight, which were highly 

correlated to oach other were also associated with 

sucrose % and C.C.S J>. 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 betwoen C.C.S. 

and brix value, sucrose % and purity coefficient among 

21 oarly varieties, Shasma et al. (1979) noticed that 

number of canes per clump wa3 negatively correlated with 

cane thickness in five blparental crosses. They have 

also noticed positive association of brix with cane 

length and thicknoss in three crosses and negative 

association in two crosses.

Sundarssan et al.(1979) studiod 300 seedlings 

derived from oight blparental intorvarletal crosses with



40

a caramon maternal parent at seedling and settling 

stage and observed that correlation betwoen seedling 

and settling values for number of millable canes, 

cano 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 tho most reliable character for selecting 

material both at seedling and settling stages.

Dosado ot al, (1980) based on the results of ten 

experiments over throe years reported that stalk weight 

and millable stalk3 per stool ware closely associated 

with cano yield. They have concluded that number of 

millable canes per stool can bo rolled upon as a sele

ction criterion for high cane and sugar yields.

Piros and Costa (1980) estimated correlation 

between components of yield, quality and loaf 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 and stalk diameter. Negative
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correlation of pol % with cane yiold and stalk length 

wore also noticed.

The multiple correlations and partial regre

ssion studies by Parashar et al. (1980) revealed that 

characters like stalls height, diameter and number of 

lntemodes had direct bearing on cano yield. They have 

also reported significant positive correlation of 

T.S.S j£, sucrose % and purity % with C.C.S fd. 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 mincer of internodes per stalk, whereas stalk 

height and girth had negative association with brix 

Value. They also noticed positive correlation of sugar 

content witn hoight of cane, girth, number of internodes, 

length of intornode and cane weight. But tho correla

tions were significant only for length of Internodo 

and cano weight at genotypic level, Singh and Sangwan 

(1981) studied 50 Co. canos and reported that only five 

attributes viz. tillers per stool, millablo stalks por 

plot, stalk v/eight, stalk diameter and stalk length 

showed high and positive association with stalk yiold 

both at phenotypic and gonotypic levels.
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Bathila (1981) studied the effect of five 

different yield attributing characters on cane yiold 

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 

botwoon cano yield on the one hand and cane thickness, 

leaf width and cano length on tho other were significant 

in all the varieties. Singh and :>harcia (1932) estimated 

the genotypic and phenotypic correlations botwoon yield 

and its components in 52 lines and reported that cano 

yield per plot was positively correlated with number of 

millable canes per plot and cane longth. Cuenya et al. 

(1933) assessed the effectiveness of selection for 

increased brix in 20 families each with 30 genotypically 

distinct slants and observed that correlation between 

Cane yield and brix value ranged between 0.54 and-0.53. 

Sut in most families correlation values were found to 

be rot 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 woight, 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 tho 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 canos and sucrose 

percentage are the important components to be consi

dered during selection programmes. Evaluation of 

fortysix clones by Punia et al. (1983) revoaled that 

number of tillers per clump, cane thickness and cane 

weight were significantly and positively correlated 

with cane yiold per clump both at the gonotypic and 

phenotypic lovels. They have also reported significant 

and positive gonotypic 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 cans weight. The gonotypic and phenotypic 

correlations between cane yiold and sucrose percentage 

v;as found to be non-signifleant and positive. The 

correlations of cane height and sucrose percentage 

was reported to be non-significant and negative. The 

correlation coefficients of number of millable canes 

per clump with cano height, cane weight and sucrose 

percentage was reported to be 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 numbor of tillers with number of 

millable canos. Cane yiold had significant positive 

genotypic and phenotypic correlations with sucrose 

percentage in juice and significant positive genotypic 

correlations with numbor of millable canes. Evaluation 

of fiftytwo clones by Singh and Shamaa (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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and reported that clump weight had significant end 

positive genotypic and phenotypic correlations with 

stalk length and Billable stalks per clump and non

significant but positive genotypic and phenotypic 

correlations with brix. The millable stalks per 

clump showed significant positive genotypic and 

phenotypic correlation with stalk length, significant 

negative genotypic and phenotypic correlations with 

stalk dianetor and non-significant positive correla

tions with brix. The genotypic correlation between 

stalk length and stalk diameter was reported to be 

non-significant and negative.

Reddy and Kban(19G4) reported that cane yiold 

and C.C.S per plot ara significantly end positively 

correlated with germination percentage, number of 

tillers per plant, number of millable canos per plant 

and cane height. Dased on tho correlation studios of 

sugar yield components in twenty varieties, Lu(1984) 

reported that bath cane yield per plot and sugar yield 

por plot were positively correlated with number of 

stalks per plot, single stalk weight and length of cane.

4 in
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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 (19B5) reported 

that sucrose percentage was significantly and positively 

correlated with plant height, numbor of intemodes, 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 nay bo 

genetically controlled or brought about by environmental 

influences. Negative environmental correlations usually 

counteract or reduce the positive gonotypic correlation 

between two variables. The selection for a trait in one 

direction may cause an undesirod diminution of another 

trait by direct or indirect effect through a third 

variable.

CO
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The path coefficient analysis devised by 

Wright (1921) is an effective means of examining 

the direct and indirect relationships, permitting a 

critical examination of tho specific factors that 

produce a genotypic correlation. This technique was 

proved to be very useful in tho statistical analysis 

of cause and effect in a system of correlated varia

bles.

Kefflpthorns (1957) has given an account of the 

path coefficient methodology of Wright (1921, 1923, 

1934). Dewey and Lu (1939) stated 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 due to a given 

cause to the total standard deviation of the effect.

The advantage of tho path diagram is that a set of
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simultaneous equations can be written directly from 

the diagram and a solution of those equations provides 

information on the direct and indirect contribution of 

those causal factors to the effect.

The application of this method requires a cause 

and effect situation among the variables and the experi

menter assigns directions in the causal system based 

upon aorlorl grounds or experimental evidences. Bhide 

(1969) in tho biometrical studies of cane yiold and 

quality components in sugarcane reported that cano 

weight has got maximum positive direct influence on 

sugar per acre followed by cane length, stalk thickness 

and number of millable canes per plot. Ho has also 

reported the maximum direct effects of sucroso followed 

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

James (1971) studied the yiold components in 

random and selected sugarcano populations and reported 

that number of stalks had maximum contribution towards 

cano yield followed by stalk diameter. Mariotti (1973b) 

used both phenotypic and genotypic correlations in 

separate analysis to estimate the direct and indirect 

effects of dlfforent components on cane yield. When 

phenotypic correlations were partitioned, the four
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components vis. numbor 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 cano yield followed by diameter. Th* 

components viz. length and density showed negative 

contributions. Marlotti{1973c) studied the influence 

of environment on the relationship botwsen 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.

Millar and James(1974) concluded from path coeffi

cient analysis that when cane yield is the primary consi

deration, selection should be based on stalk numbor, 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. 

3atcha(1975) from path analysis of cane yield and sugar 

yiold among subtropical varieties under north Bihar condi

tions reported the importance of number of millable canes 

followed by single cane weight on cane and sugar yields.
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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 numbor of railla- 

ble canes had the strongest direct effect on cane yiold 

followed by cane thickness and cane weight. The direct 

effect of can© height on cane yiold was negligible, while 

that of sucrose content on cane yield was negative. The 

indirect effect of number of millablo canes was also 

prominent in the path analysis of cane height versus cane 

yield. They have addod 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 xhax stalk 

number, diameter and length, brix and density in that 

order were important in determining C.C.S.percentage on 

a per plant basis.

Balasundaxam and Bhagyalakshmi (1978b) from path 

analysis of cano yield end sugar yield components confirmed 

that the number of millable canos has got maximum direct 

effect followed by thickness and length of cane, for cane 

yield as well as sugar yiold. They have observed that stalk 

thioknoss which had a low genotypic correlation with cane
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yiold had large direct effect, whereas stalk length which 

had high correlation with cane yield had only a low direct 

effect. Tho sucroso % which showed a negative correlation 

with sugar yiold had a low positive direct effect.

Singh at 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 Grosses done by Hooda et al.(1979) revealed 

that cano 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 oarly maturing tropical and subtropical cane 

varieties and reported tho influence of stalk thickness on 

cano weight and the direct effect of Cane weight on cane 

yield. Singh ot sl.(1981c) reported from path coefficient 

analysis that number of intemodes per stalk had high posi

tive direct offeet followed by number of millabla canes. 

They havo observed that numbor of green leaves which showed 

high genotypic and phenotypic correlations exhibited nega

tive direct path towards brix quality. They have suggested 

that number of int9rnodas par stalk and number of millable 

canes should be given due weightago In selection programmes.
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Singh and Sangwan (1981) from path analysis with 

SO cane varieties reported that millable stalks per plot 

and stalk weight wore the two major components which 

contributed maximum towards stalk yield. Punia (1981) 

conducted path analysis for yield and quality attributes 

in sugarcano 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 Sharma (1982) from path analysis in S2 lines noti

ced that number of millablo 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 millablo 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 cano weight. They 

have emphasised the importance of cano weight* number of 

millablo canes por Clump and number of tillers per clump 

for the improvement of cane yiold per clump. Singh and 

Sharma (1983) reported that the number of millable stalks 

and stalk diameter are the more important components of 

cane yiold provided negative association between the two 

traits are overcome by simultaneous selection to achieve 

optimum combination.
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Kang et al.(19B3) 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.

lu (1964) reported that single stalk weight had 

major contribution to stalk yield por plot and stalk 

yield per plox had maximum contribution for sugar yield 

per plot.

Rao and Ethirajan (19S4) analysed the brix, sucrose 

and six other morphological characters in tho seedling 

progenies of six crosses involving high and low sucrose 

cultlvars and reported that brix at 12th month had a direct 

effect on sucrose at 12th month and the sucroso at 12th 

month was influenced by the number of millablo canes and 

cane diameter.

2.4 Genotype x environment interactions

In most crops it is recognized that some varieties 

will perform relatively differently from othors 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 genotic 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 interaction is ono of the 

components that regulate the phenotype. A specified 

genotype does not exhibit 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 tho 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 {Braese, 1969). A knowledge on genotype x 

environment interaction and stability are essential in 

breading varieties for general adaptation, particularly in 

crops grown under diverse agro-climatlc conditions. The 

study gives an insight into the probable mechanism 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 environment as follows;

Micro environments This includes variables having 

small unrecognized individual effects like physical and 

chemical attributes of tho 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, tho 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 os climate, soil type and 

day length. The controllable variables like tho level of
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fertilizes’ 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 ralso a plant crop and 2 to 3 ratoon crops over years. 

Therefore, individual buffering is important and sought 

for in sugarcane varieties. Tillering is tho 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 

xo 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 6 x E interactions.

The estimates made by the above workers, eventhough provide 

estimates and information on the magnitude of G x E Inter-
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action, they do not provide naans of measuring the 

response of individual genotypes with tho 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

t  H.E.
S.F n ..  ~

X L.E.

i'.here, X 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 phonotypic stability. He has suggested 

that a genotype will have maximum phenotypic stability, 

when S.F. equals unity.

Plaiatod and Peterson (1959) 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 

oach variety. The variety having tho smallest mean value 

will be most stable. But this technique is very laborious 

when the number of varieties to be tested increases.
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YJricke (1962) developed another method to estimate 

•ecological valance’ or 'acovalance', v;hich is the contri

bution of each genotype to the G 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 limited extent.

Recently,, the regression analysis has been vory 

widely used for stability analysis. Tho approach was 

originally proposed by Yates and Cochran (1938), lator 

modified by Finlay and Wilkinson (1963), Hberhart and 

Russell (1966)^ Perkins and Jinks (1968) and Freeman and 

Porkins (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 the separate varieties 

on the mean yield of all varieties11. 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 coefficiont. According to them 

an 'ideal' variety would have a high mean yiold and a 

regression coefficient of one.
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Eberhart and Russell (1966) also followed the linear 

rogression 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 rogression. According to them an 

ideally adaptable variety would bo one having high mean, 

unit regression coefficient (b = 1,0) and deviation from 

rogrosslon as small as possible (i.e. approximating to 

zero).

Perkins and Jinks (1968) proposed another model for 

tho 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 tho 

model of Eberhart and Russell (1966). In this approach also 

tho 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 tho 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 tho 

models of Eberhart and Russell (1966) and < erkins and Jinks 

(1968), They suggested an independent estimate of the environ

mental index in tho following two ways,

i) By dividing the replication into groups and using one 

group for measuring tho avorage performance of varieties in 

various environments, Tho other group is used for estimating the 

environmental index by averaging over tho varieties, 

il) Using one or more chock varieties for assessing the 

environmental index. In this model also tho parameters of 

stability viz. regression coefficient and deviation from regress

ion are same as in the other tut} models. Another objection was 

about the partitioning of tho degress of froedom. Eventhough,

SS, due to environment (linear) of Eberhart and Russell's 

model being the same as SS. duo to environment (joint rogression) 

of Perkins and Jink's model, yet the degress of freedom Is one 

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

The ranking of genotypes with respect to their stability 

is same in all tho throe models.

Breose (1969), Paroda and Hays (1971) and Langor 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 tho regression line 

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

may be roost stable and vico-versa.

Bains and Gupta (1972) considered that all tha 

three parameters of stability are equally important in 

determining stability. Shukla (1972) considered the 

contribution of each genotype to G x E interaction. He 

proposed a "Stability variance0 (d̂ ) for each genotype 

and observed that an approximate F-test was provided by 

tho ratio of <5̂  to the pooled error mean squares (<Ĵ ) 

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 yiold variance aeross those levels than one 

that does not. The responsive one Is stable and is usually 

more desirable. Therefore, a rasponsivo 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 Jaw* 

by adopting the methods of Finlay and Wilkinson (1963) 

and Eberhart and Russell (1966) and reportod that the 

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

Among tho different modols used for tho estimation 

of stability parameters the model proposed by Eberhart 

and Russell (1966) is relatively simple, offactive 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 vogetatlvelj 

propagated crop like sugarcane, the problem becomes one of 

partitioning the phenotypic variation into gonotypic 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 end Cannanorg based on 

regression values and varietal mean over all environments 

as suggested by Finlay and Uilkirsson(1963)« Me 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, flew Guinea and New Caladonia 

form an intGrmadiato group having average performance and 

above average stability at all the environments. Polghat 

had a batter porforming environment followed by Cannanoro 

according to the low site mean score recorded for all 

groups. Location x group interact.ion was significant for 

productive characters, whereas the sarao was non-significant 

for quality characters, suggesting that varieties behaved 

more or less similarly at all the three environments,

/ireaneaux and liebortf. 1943) observed cultivar x 

station, cultivar x year and cultivar x station ss year 

interaction to be statistically significant, but they
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were small when compared to the varietal variance.

Pollock (1975) analysed 27 trials ovor a four year 

period consisting of 13 plant crops, 11 first ratoons 

and three second ratoons. The harvest data from three 

standard varieties viz. Pinder, Q.82, and Q.90 were 

subjected to standard regression analysis of variance 

to investigate tho relative stability. Tho varieties,

Pinder and Q.82 deviated more about thoir rogrossion 

lines than does Q.90 and hence considered to bo less 

stable across environments. He has concluded from the 

trials that clone aelection against average of several 

standard cultivars was better than against a single one.

Mariotti ot al,(1976a) conducted rogrossion 

analysis of tho 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 tho environment in terms of cano yield in

•tons per hectare' and probable sugar yiold per ton of 

cano. Results indicated that the response of the genotypes 

to tho environment and tho 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 wero 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 diamater and number of stalks, 

between which a non-llnoar 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. Moan variety yields 

were analysed in comparison with moan test yields at 

different loctions under a range of environmental condi

tions. Regression coefficient and yiold difforential ware 

plotted in co-ordinate axis and he reportod 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 tho plant breeder has 

tho choice of either salecting 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.

Kennedy(1978) conducted analysis of variance of 

data on sugarcano variety trials from Barbados and 

Jamaica and estimated components of variance in order to 

quantify tho genotype x environment interaction. Analysis 

of 16 sets of trials from Barbados and eight from Jamaica 

showod that G it 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.

Trlpathi et al.(1978) studied nine Indian and 

five exotic sugarcane varieties using four years data for 

phonotypic stability. The partitioning of the genotype x 

environment interaction indicated that the major portion
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of tho interaction was accounted for by tho linear 

component. Among the cans yiold and sugar yiold 

components, tho number of millable canos and stalk 

height recorded highly significant variety x environ-, 

rnont (linear) interaction, while girth of cane, yield 

and sucrose % did not show any significant interaction.

Out of the 14 varieties, Co.1143 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 

cuitivars of sugarcane and suggested that ’b* values 

were more precisely estimated when several rather than 

one standard cultivar vjas 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 Wricks (1962) was preferable to 

Conventional regression analysis, when the number of 

clones was small.
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Epinosa and Calvoz(1980) {studied the interaction 

of the genotypes with planting dates end 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. Tho interaction analysis 

showed that planting dates x harvest cycles were highly 

significant for all the characters,

f’.arlotti(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 tho selection of widely 

adaptable types. He has observed that among the four 

localities tested, it was passible to select for cans 

yield and better quality at one location viz. Peaailla 

than at the other three localities, Tho average performance 

of tho clones could fco predicted from this locality.

Soopramanien and Juiion(19B0) studied four 

sugarcane cultivars planted on four different dates at 

throe locations and reported that sucrose yiold is 

affected by sites as well as planting dates. VJarm conditions 

favoured dry matter accumulation while cool conditions 

favoured sucroso accumulation. Galvez (1980) analysed 

tho data from three harvests in eight trials with 20
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varieties at different sites in Western Cuba by three 

different methods viz. regression method, the method of 

ecovalance 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 dates and harvest cycles 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 ecovalance and coeffi

cient of determination. Galvez(1982) further investigated 

six lines at two sites over three yoars. After a 6 x 3 x 2 

factorial analysis he has reported that genotype x environ

ment interaction was significant using the stability 

model of Eberhart and Russq11(1966).

Orliz(1982) made analysis of variance using 16 

varieties during the period from 1973 to 1977 for cane yield 

per hectare, sugar yiold per hoctare, pol %, brix and 

purity employing a 16 x 2 x 3 factorial design and 

reported that genotype x environment interaction is a 

component of phenotypic variability. It was also observed 

by him that the second order interaction, genotype x cycle x 

year was not an essential component In over ail variation.
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Tai ot al.(1982) analysed data on seven characters 

from 11 varieties grown at six localities for three years 

and reported significant variety, variety x locality and 

variety x year effects for all characters viz, cane yield, 

single stalk weight, per cent sucrose, por 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, cane yiold 

and sugar yield, none of the varieties had good tag no 

performance with good stability.

Sharma and BharaJ(1983) studied the adaptability 

for sucrose contont, 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 showed stability 

for different components.

K<±n<3 and JAiller{1984) studied the genotype x environ

ment interaction in eleven cultivars planted at fcur 

locations and reported that the cultivar x location inter

action was significant both in the plant crop and the 

ratoon crop for orAx and sugar yiels, wheross cultivar x 

loctstiun interaction was significant, only in the ratoon 

crop, for C.C.S percentage and cano yield.
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Kariotti (1905) reported that yleid 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 tho final yield expression 

with regard to the phenotype as well as stability. 

Heverthless, 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 Rahman (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 1b' values and non

significant Sjj values indicating its adaptability and 

better performance in poor environments. The phenotypic
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Stability analysis for cane yield in 13 varieties 

conducted by Deswal and 5angwan(1983) revealod that 

genotype s environment Interaction was highly signi

ficant. Cased on the moan yiold, regression coefficient 

and deviations from rogression, Co.1148 was reported to 

be tho most desirable Variety. They have also reported 

that the mean squares due to the genotypes, environ* 

Bents and genotype k environment were highly significant, 

indicating diversity among the genotypes, environments 

anti the differential response of the genotypes in 

different environments. Tho pooled deviations were 

also found so be significant. The lower magnitude of 

G h E interaction noticed in their studios was attri

buted to the inclusion of well established varieties in 

tho experiment.



M ATERIALS AND METHODS
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MATERIALS AND WLTHODS

The studios were conducted at tho Sugarcano 

Research Station, Thlruvalla from 1981 to 1983 and also 

at the Sugarcano Research Centro, Cnittoor and the 

Horticultural Resoorch 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 tho gernCplasm maintained 

at the Sugarcano Research Station, Thlruvalla. Twelve 

superior clones were selected on tho basis of the performa

nce of the plant crop and evaluated along with throe 

standard varieties in the throe different agroclimatlc 

zones of Kerala, at the Sugarcane Iiesoarch station, 

Thlruvalla, Sugarcane Research Centre, Chittoor and 

Horticultural Research Station, Ambalavayal.

3.2 Methods

3.2.1 Field oxporlment3

3.2.1.1 Replicated trial

The 48 clones were planted in a randomised block
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design with 3 recplications at the Sugarcane Research 

Station, Thiruvalla during January 1931. Each plot 

consisted of 3 rows of 3 motors length, spaced 90 cm 

apart. In each row, twelve numbers of throe budded 

sets wore planted in furrovjs under tho ridge and furrow 

system. Data on the following characters were collected 

from the plant crop.

i) Germination counts Tho number of sprouts in each 

plot on tho 45th day.

11) Shoot counts The numbor oi shoots per plot on the 

100th day.

iii) Number of late shoots: The number of late shoots

(nater shoots) per plot at the time of harvest, 

iv) Number of raillablG canees Number of fully mature, 

healthy canes per plot at tho time of harvest, 

v) Height of canes i/loan weight of cane from a sample of 

5 canes selected at random from each plot, 

vi) Length of canes Mean length of cane from the random 

sample of 5 canos. 

vii) Number of internodes: Mean number of internodos per 

cane from the random samplo of 5 canes.

viii) Length of inturnodo: Mean length of the middle most 

intornode from tho random samplo of 5 canos.
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dx) Girth of cano: Mean girth of tho middlemost internode 

from the random sample of 5 canos.

x ) Yield of cane: Weight of millable canos per plot and 

por 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 Juieo extracted. 

Juiciness was estimated as the volume of juico(ml) 

obtained from one kilogram of eane.

xii) Brix: Ono lltro of juice was takon and she 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 load method

(Spencer and Koado, 1945).

xiv) Purity percentage: Purity of the Juice was expressed as

the percentage of pol to Brix at the 10th and 12th 

months,

xv) Commercial canc sugar percentage: C.C.S was determined 

as per mho following formula suggested by i.'athur (1978) 

at mhe 10ih and 12th months.
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where

B = Drix

S = t-ol percentage

F = 0.73 = Factor relative to fibre percentage of 
cano

xvi) Yield of sugar: Sugar yield per hectare was calculated 

by multiplying C.C.S percentage by cane yiold per 

hectare and dividing by 100.

Suoar yield ) c*c*s 5° 35 Ca^e yield per hectare 
por hectare ) 100

After the harvost of the plant crop, the 3tubbles 

were retained and the first ratoon crop of all the 4a clones 

was grown. The data in respect of all the 16 characters 

wore rocorded in the first ratoon crop 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 trlalo

Fifteen superior clones (12 solected clones and 3 

standard varieties) were planted in a randomised block
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design with two replications at three locations. £ach 

plot consistod of 6 rows of 3 metros longth, spaced 90 cm 

apart. In each row, twelve numbers of throe budded setts 

were planted in furrows. Eight characters including cane 

yield, sugar yiold and their principal components wore 

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

Tho extent of phenotypic variation for any character 

is tho sum of genetic and environmental effects and shall 

be determined by the methods given by Komptnorne (1937) as 

follows:

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

Where,

V(P) = ~ Variance due to phenotype

£
V(G) = g = Variance duo to genotype 

9 (x)

V(E) = dQ(x)= Variance due to environment and

Cov(G,E) - Covariance between genotype and 
environment
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If tho genotype and environment are associated at 

random, Cov (G, £) is oqual to Zero, so that -

V(f-) = V(C) + V(E), or

6P(X) ■ S 9(x)* "Stx)

If ivq have observations on two characters x and y

on each Individual, tho extent of covariance between x and y

due to genotype and environment shall bo estimated 

(Kempthorne 1957).

Thorofore Cov (x,y) = Cov(G (x,y) ) + Cov (E (x,y) )

°r 6p(x> Y ) °  6Q (* »y ) * ^(x.y)

where, y) is the phenotypic covariance between x and y

is the covariance between x and y attributable

to genotypes and

^e(x,y) is tho coVariance between x and y attributable

to environment.

If the experiment is designed in a Randomised complete

block design with *v* treatments and 'r' replications, the

estimates of 63', *, , ,, 62, >. .. <5*% 5^, ,. s  , k .pU)* p(y)* g(x)’ g(y)* °©(x)» °e(y)' °p(x,y)»

^9(x»y) and d0(x,y) are ot>'tainQd from xhe analysis of varia- 

nce-covariance (Table 1).

Coefficient of variation is a unitloss measurement 

and is used for comparing the extent of variation betwoen



Table 1. Analysis of variance/covarianeo

Source df M.S. Ext ectatlon 
of A.US ,,, i'SP

(*.y)
Excectatlon
Of f.‘SP(.t̂ yJ MS..

yy
Expectation 
Of f'-Syy

block (r-1) B„ 

Treatment (v-1)

Error (r-1)(v-1) E.

Vxx <Se<x)+ r ^(x) 

xx

x>Y YY

Vy-,Y cro(x,y)+ r ag (x .y ) Vvu (^fv, + r <5̂ f

Ex,y ^{x, y)

yy 'M y )  g(y) 

“yy y)

Total rv-1 Txx ^p(x) Tx»y ffp(x,y) Tyy ^ ( y )

Honco wa have the follov;ing estimatoss

^(x) 4- <vxx - Exx> *

g(y) “ r <Vyy“ Eyy5 *

°oU)

^(y) = E.
yy

^aU.y)3 r v̂x,y“ Ex,ŷ  ’ tfo(x,y) “ Ex,y

xK

OO
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different characters measured with different scales. 

Phenotypic coefficient of variation
a  , \ x  100

(p.C.V) for character x “ ■■.P v M ,.,.-......

Genotypic coefficient of variation
X 100

(G.C.V) for character x = —  , where

p(x) g(x) pnenorypic ana genotypic stanaara

deviations and X is the moan.

3.2.2.2 Heritability (H2)

Heritability in the broad sense is the fraction 

of tho total variance which is heritable and was estimated 

as a percentage following Jain (1982) as -

2 ®n H = -9---- X 100
p

Heritability providos a measure of gonotle variance 

ie, the variance upon which all tho possibilities of changing 

the genetic composition of the population through selection 

depends.

3.2.2.3 Genotic advance under selection (G.A.)

Genetic advance is a measure of the change in the 

mean gonotypic level of tho population produced by soloction 

and depends upon heritability of the character and selection 

differential.

X



Whero X is tho moan of the character ;; and K is the 

selection differential which is 2,06 at 5;S intensity of 

selection in large samples (Allard, 1960),

3.2,2.4 Corrolatlons

The phenotypic correlation coefficient between x and 

y was estimated as •»

f f  , y
r a . . .. where,
PV*»y; a , > v <s , y p(x) X p(y)

yj is the phenotypic covariance between x and y,

^p(x) and ®p(y) are standard deviations of x and y.

Tho significance of phenotypic correlations coefficient was 

tested with reference to the critical value of ’r* at n- 2  

degrees of freedom whero *n* i3 the numbor of pairs of 

observations (Snedecor and Cochran, 1968),

The genotypic correlation coefficient was estimated a

r  , , = ffg(x,y)
g(xsy) --.............  where,

°g(*) X °g{y)

**g(xty) th0 90n°typlc covariance botweon x and y,

°g(x) and ^(y) aro ttlG standard deviations of x and y.

The significance of gonotypic correlation coefficient 

r^ was tested against its standard error as suggested by



Mamin et 31.(1979) and applying tho students't' teat.

 ̂ r g(x*y) I

3E ( r g ( x » y ) 5

Where,

SE*r g ( x . y ) } 53 iF + n  2  (1" r g ( x , y ) }(F + 1) L_2

cp(x»y)  r g(x,y)

2 2 2

Where, 2 = 2 ( — ~  + -2-)
0 2 H* H~

H2 - Heritability of x

H2 ° Heritability of y

2 2 %C = (H^ x l i p  * and

F = dogrees of freedom for error

3,2.2.5 Path analysis

The method of path analysis was developed by 

V)right(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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cano 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

Unere r^y is tho correlation of i^1"1 independent variable 

(Xj) with dependent variable (y), p^y is the direct effect 

of x^ on y and 11 j j-Pj-y is indirect offoct of via xfc 

on y.

t-’ath analysis was done for cane yield as well as 

sugar yield, both for plant crop and the first ratoon crop,

3.2,2,6 Stability parameters

Sxudy of Genotype x Environment^ X E) interaction 

and stability parameters aro useful In idontifying stable 

genotypes.
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I. Environment wise analysis of variance 

AN3VA TABLE

At Expectation of
Source df moan squares

Replication (r) r~1 6^ + P <5̂

Genotypes (P) p-1 <Ŝ  + r <Ŝ

Error (o) (r-1)(p-1) <5̂

ii. Pooled analysis

Tho pooled analysis of variance over environments 

was done for partitioning the total variability into 

variance duo to genotype, environment and gsnolype x environ-

ment interactions, 

below.

Tho ANOVA was constructed 

POOLED AKOVA TABLE

as detailed

Source df M.S

Genotypes (G) p-1 MSg

Environment (E) q-1 m s e

G x E (p-1)(q-t) HSG x E

Error (Pooled) q(p-1)(r-1) USE1
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Tho 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 mean square 

of environments were tested against genotype X environment 

interaction mean square. In cases where variance due to 

genotype X environment Interaction was found significant, 

the analysis of variance was proceeded to estimate stability 

parameters.

Following the methodology of Eberhart and Russell 

(1966), the two parameters of stability, viz. the rogression

coefficient (b) and the mean square deviations from linear
2

regressions (S^) wore 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, is the mean obsorvation of 

the i*"*1 variety in environment and was obtained by 

summation over environments. Tho following model was used 

to study the stability of varieties under different environ

ments.

Yij “ m + h S i  * \ i
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lihere
= moan of the 1th variety in the environment.

m - mean of ail the varieties over ail the

environment

8^ = the rogression coefficient of tho ith variety

on the environmental index, which measures the

response of the i**h variety to varying

environments.

Xj “ the environmental index which is defined as

the deviations of the mean of all the varieties 
that a given location (J location) from grand 

mean so that ^ 1^ = 0

'S = tho deviation from regression of the 1th variety 

on location 

environmental index:

I,
f  Y1J

^ i Y i
i J iJ

p pq

= Total of all the varieties at the ^oca^ on _  
Number of varieties

Grand total__________________
Total number of observations

Regression coefficient for oach varioty was computed as -

h  = * r n —a xr
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Where

is the sum of products and

is tho sum of squares

2
> 1 * is common for oach valua of regression coefficient, 

on the other hand, ^ i j ^ j  for Gach vario^Y is SUIn 

of products of environmental indices (Ij) with the corres

ponding mean (X) of that variety at each location. These 

values were obtained in the following way.

J O M  “L/ii'j] *D0
Where,

“ matrix of treatment means

I ~ vactor *or environmontal indices

and [ s j  -  vector for sum of products ie. ^

The regression coefficient was tested by *t' test

8 lb“1> 
t(n-2) 3E^bj

Where.___________________________________________ __

/
!HsT^RIo,rto03oolea- o^vTation-   -----------

i Zi

Wean square deviations from linear regression S~j was also 

computed.
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In tho regression analysis, tho total variance 

of the dependent variable (V) was partitioned into variance 

due to regression and tho variance due to deviations from 

regression.

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

The variance of environmental means for each genotype was

obtained as
2

.2
2 l  

dvi “ J Yij ~ ( ~ p ~ ^
2

The variance due to deviations from regression (&. ) for

th *3the i genotype was computed by the formulaj

£y2 y2
r i j  *i_

p - i T 7 "
= Variance duo to dependent variable - Variance due to

regression

The stability paramotor (S^) for the i^11 genotype is:

S2  adi <  S y  /(q-ajj - (HSE1/r)

W here,
~ Variance due to deviation from regression

MSj: = /lean square for pooled error
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Tho dsvitation from linear rogression was rostod as follows:

3.2,2.7 Analysis of variance for phenotypic stability

The pooled analysis of variance was further extended 

by partitioning the total sun of squaros into i) sum of 

squares duo to genotypes ii) sum of squares due to environ

ment + (genotype X environment) and iii) pooled error.

Tho sum of squares due to genotypes X environment Is further 

partitioned into S.E. cme to genotype x Environment (linear) 

ie regression and S.S. due to doviation from rogression ie 

pooled deviations, Tho pooled deviation was further parti

tioned into 15 components with (q-2) degree of freedom for 

oach as given below.

tourco df M.S. F

Total pq - 1

Oenotypo p - 1  MS^ MS^MSg

Environment +(Genotype X „ .i
Environment) p ' *“ 1 >

F
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Source df ?/. • S . F

Environment(linear) 1

Genotype X Environ
ment (linear) (P -1) m s 2 MS2/MS3

tooled deviation p (q-'O m s 3

Genotype 1 
" 2 
n 3 
n n

q-2
q-2
q-2
pi

pi pi t7

n 15 q-2

-ooled error q (p-1) (5-1) m s e1

A variety with JAoan grandmean, unit regression
2

coefficient (b4 = 1) and deviation from regression ( S ^  =0 ) 

was considered as a stable genotype.

The genotype grouping technique based on Mean-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 have any significant G X E 

interaction.
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RESULTS

Forty eight clones were collected from the 

germplasm maintainod at the Sugarcane Research Station, 

Thlruvalla 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 solocted based on tho plant crop studios at 

Thlruvalla 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 t'lant crop

4.1.1 Gonetlc variability

Tho data collected from the plant crop of 48 

clones evaluated at tho Sugarcane Research Station, 

Thlruvalla were statistically analysed and the abstract 

of /410Va is presented in Table 2 . The clones showed 

highly significant difforences for all the 21 characters 

except Juiciness at 12th month which showed significant
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Table 2. Analysis of variance for the plant crop

SI. Characters
Mean squares C

NO. Repli
cations Clones Error

c
(clones)

1. Germination count 
(45th day)

Shoot count (180th day)
464.11 233.00 46.33 5.03**

2. 3217.29 762.01 109.79 6.94**
3.

4.

Number of late shoots 
(at harvost)

Number of millable 
canes per plot 
Height of cane

4.85

441.26

9.12

613.55

0.55

127.53

16.58**

4.81**
5. 0.11 0.17 0.02 8.50**
6. Length of cane 0.58 0.17 0.03 5.66**
7. Number of internodes 27.69 21.46 3.75 5.72**
8. Length of internode 0.74 6.59 0.95 6.93**
9. Girth of cane 2.20 1.77 0.32 5.53**

10. Cane yiold per plot 2914.75 1030.18 143.09 7.19**
11. Juiclno3S at 10th month 12985.30 4269.26 1958.41 2.18**
12. Juiciness at 12th month 45086.33 3265.86 1895.51 1.72*
13. Brix at 10th month 11.69 9.57 1.58 6.05**
14. Brix at 12th month 11.32 11.39 3.18 3.58**
13. 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 an -c, 
12th month 

C.C.S.Percentage at 10th B2 
month i

30.25

53.71

7.38

14.19

24.96

1.69

2.13**

2.15**

4.36**
20. C.C.S.Percentage at 12th 15 Q4 

month * 10.34 3.30 3.13**
21. 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.

Tho mean values of 21 characters alongwith their 

respective C.D. values are prosonted in Tables 3 and 4.

The cano yiold and sugar yield of 43 clones in the 

plant crap are presented in Figure 1. The variability 

for morphological characters such as number of inter

nodes, length of internode and girth of cano is pre

sented in Figure 2.

4.1.1.1 Germination count:

The clono 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 dories 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 tho 180th day ranged from 46.7 

(CoA.7601) to 115.7 (Co.449), The clones Co.658, Co.997, 

CoC.777, CoC.771, B-37172, Co.785 and Co.995 were on par 

with Co.449.

4.1.1.3 Humber 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,
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31.0 91.7 4 3 66.3 1.06 2 26 19,7 10 B 6.64 43.7
46.3 99 7 38 7 81 7 1.47 2 90 24,5 12 7 7.93 110,2
54.3 77 0 24.3 66 7 1.44 2.76 26 7 10 7 B .01 02 3
37.0 94.0 34.3 87.3 1 21 2.70 22.3 12.3 6.49 73.6
43.0 70.3 20.0 54.3 1 99 2.98 22.0 14.3 9.46 07,9
57.0 84.0 42 7 70.7 1 47 2.70 25.0 11.9 7,40 07.0
51,0 96.3 29 7 76.3 1.44 2.76 26.2 11.1 7.26 93.7
47.7 82.3 23.3 79.0 1.56 2.86 25 8 12.4 7.73 89,1
51.0 77.3 27.0 50 7 1.48 2.64 23.4 12.3 7.47 67.9
42.3 87.0 1.7 79.3 1.58 2.04 19.5 15.4 7.96 06.6
43.0 96.3 3.0 82.7 1 61 2 71 23.7 13.2 6.09 101.6
47.7 86.0 43.0 77.0 1 25 2.87 20.5 15.8 7.1B 76.9
41,3 64.3 30.0 53.7 1.69 2.30 24.4 10.0 7.98 74.6
31.3 54.0 13.7 46.3 1 66 2.59 21.4 13.1 B.19 64.0
67.3 107.3 63 0 95.3 1,57 3 12 21.1 13.B 0.11 126.4
46.7 66.3 21.0 61.0 1.39 2,72 22.3 12.5 7,64 66.4
53,3 72.7 15.0 66.7 1.65 2 87 24.5 12 6 7.78 B3.4
42.7 66.7 15.3 59.3 1 74 2.77 22.9 11.6 8 93 02.0
27,3 46 7 23.7 45.0 1.71 2 74 22 7 12.9 7.40 37.4
47 3 74.7 34.3 61.0 1 41 2.42 20 1 13.4 6.04 30.9
30.3 62.7 38.0 62.7 1.45 2.65 22.5 12.5 7.49 73.3
39.0 95.7 0.3 78.3 1.09 2.47 20.5 12.7 6,17 87,9
51.0 03,7 11.0 60.7 1.57 2 58 21.7 12.0 7.49 03.7
54.7 107.3 23 7 91 0 1 01 2.69 23.6 12.0 5.9B 70.7
51.3 76.3 40.3 69 7 0.O5 2 27 10 3 11.9 6.47 38.0
50.7 100.0 1,3 90.7 1 45 3 14 22.4 16.7 7.27 97,9
57.7 91.7 7.7 69.3 1.40 2.70 19.1 14.8 7,37 79.3
35.0 06.3 9.0 69.3 1.63 3.16 27,2 10.5 7.07 101.6
51.3 09 O 15.0 71.3 1.36 2.24 21.1 11.2 7.97 07.8
54.0 101.7 37.3 96 7 1 47 2 00 28.3 1 1 3 7.10 114.9
50.7 115.7 50.0 102.3 0 90 2 47 17.9 12. B 5.65 68.2
3B.7 73.0 6.0 53 O 1.47 2.59 23.7 12.1 7.98 39.7
52.7 96.7 5.7 8 2 . 0 1.36 2 39 19.4 12.0 7.27 69.2

11.0 16.93 1 20 18.25 0 254 0  305 3.13 0.49 0.911 19.34
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Juiciness (ml)

SI.
Ho.

Uam* of 
clone

Brlx(fc)

5 *4* O-H rfl «- C
%

4-55401 C
£  £ +— +> 

■HO C K «- O 
0

1
2
3
4
5
6
7
8 
9

10
11
12
13
14 
13 
16
17
18
19
20 
21 
22
23
24 
23 
26
27
28

29
30
31
32
33
34 
33
36
37
38
39
40
41
42
43
44
45
46
47 
40

JZJi■hhv m m  c t- a 
B

CflC.774 
F -1-2  
T-67172 
Co.658 
Co.62174 
Co.997 
Co.6807 
Co.1340 
Co,1307 
Co.7717 
Co.62175 
S -87  
Co.419 
CoC.779 
Co,7219 

Co,327 
CoC.777 
S-105 
S-33 
US.6847 
Ce,740 
IC.225 
Co,6907 
Co.6304 
CoA,7602 
3-99 
CoC,775 
KHS-329& 
CaC.671 
CoC,771 
CoC.773 
CoC.772 
Co.7704 
CoA.7601 
Co,62198 
Co.62101 
Co.6806 
CoC,778 
B—37172 
Co.1305 
Co,785 
Co.453 
Com.7114 
S-77 
Co.995 
Co.449 
CoM. 7125 
CO-527M-10

476 
410
477
446
473 
483 
432 
439 
365 
470 
553
474
458 
341 

439
475 
491 
457 
466 
558 
432 
378 
461
461 
442 
474 
442 
509
459 
491 
459
447 
491 
480 
405
462 
464
490 
419
448 
409 
427 
464
491 
421 
429 
462 
403

444
433 
470 
443
452
425 
451
423
453 
459 
509 
473 
482 
490
424
454 
468
458 
403 
439
434 
438 
470 
430
459 
441
377
446 
475
378 
415
408
433 
462
409
447 
408 
462
434 
387 
429
426 
383 
377 
458 
355 
454 
383

17.5
18.7 
14.9
16.5
17.2
19.5
15.3
15.8
13.6
15.7
16.7
19.3
14.3
13.3 
18.0
15.0 
13.6
17.2
17.5
15.9
17.5
17.6
17.2
13.9
18.2
18.5 
16.2
16.4
19.3
16.4
18.7
15.6
19.9
17.6
16.6
14.8 
19.6
13.5 
17 7 
15.7
16.6 
13 2 
16.4
16.1 
17.3
14.6
17.7 
17.1

17.7
19.0
14.1
17.4
17.2 
20 3
14.6
15.6
15.2
14.8 
18 5
19.7 
p  8
14.7
18.7
15.3
17.2
16.3 
18.2 
12.2
19.2 
16.6
19.9
15.0
17.0
19.2 
16.6
18.5
19.0
17.1
17.3 
16,0
20.2
15.3
16.6
15.5 
18.0
13.7
19.5 
17 1
18.7
13.5 
16.0
17.1
17.9
14.6
18.9
18.1

Pol {% ) Purity (%) C c . s  {%) Sugar yield

£ JC ■C
--- -

JC .J JC £ JZ -p .c -h 5 5
JZ U-H ~v+i c +>+-+» H c -c +* *

4 0  0
r  e

HIM C 
*“ g

nJO O 
t- D ■SIN O T~ B

H Q c U r  0
e

4 j +> c « o  0CLi-l Jda  ̂
£-h•w.

14.8
16.7
12.3
14.4

14,6
17.2
11.5
15.4

84.7 
89.3 
82 6 
86 9

82.3
90.6
81.0
87.9

10.1
11.6
8.2
9.9

9,7
12.1

7 .6
10.7

0.13
8.87
6,54
12.53

10 04 
10.95 
8,07 
15.4714.8 14.9 85 9 86 1 10.1 10.2 6.30 7.78

17.9 18.6 91,7 91 5 12.6 12.0 11,33 13.99
12.9 11.2 84.3 75.6 8.8 7 2 5.61 6.92
12.9 11.8 62.0 75.2 8.6 7 .5 6.01 7.42
9.9 12.9 72.4 84.5 6.1 8.7 8.83 10.91

12.9 12.0 82.0 SO 6 a 6 7 9 7.24 8.94
14,8 16.7 88.7 90.4 10.3 11.7 13.5B 16 7615.1 17,6 78.1 B9.3 9.8 12.2 11.32 13,97
11.6 15.5 81.0 87.1 7 7 10.7 11.36 14,02
10.1 11.5 76.1 78.5 6.5 7.5 7.98 9.85
16.1 16,0 89.5 85,6 11.2 10.9 8 30 10.25
12.4 12.5 84 7 81.6 8,3 8.4 3.62 4,71
10.9 14.7 80.1 65.2 7.2 10.0 11 87 14,65
15.0 13,4 87.3 81.7 10.3 8.9 7,44 9.19
14,3 16.3 82,1 89.1 9.6 11 3 8.28 10,22
13.1 8.5 82.3 66.0 e.e 5.2 4.29 5,30
15,5 15.5 88.7 80 6 10 7 10.2 8.49 10,48
15.1 14.7 85.5 87.9 10.2 10,2 9.77 12,06
15.0 10.4 86.0 92.7 10,3 13.0 11,53 14.23
11.3 11.9 81.2 80.0 7.4 7.8 5,34 6,59
13.7 14.2 86.5 83.4 10.8 9.5 8.23 10,16
16.1 16.0 87.3 87.0 11.1 11.6 11,52 14.22
13.5 14,3 84.1 85.0 9.1 9.7 7.34 9.06
14.8 16 9 90.3 91 ’ 10.3 11 9 8.91 10 99
17,6 17.8 91.1 93.8 12.3 12.7 8.21 10,13
12.3 14.3 86 9 82.5 9.9 9.6 12.02 14.84
16.5 15,1 88.1 87 3 11.4 10.4 6.83 0.43
13.0 13.5 83.1 84.0 8.7 9.1 7.57 9.34
18.1 10.6 90,8 92.2 12.6 13.1 10.62 13.11
16.0 13.0 91.0 84,9 10,8 8.9 5,16 6,37
14.5 14.4 87.7 86.3 10.0 9,6 5,75 7.10
12,5 12.1 04.4 75,3 0.5 7.9 6.09 7.52
17.2 15.1 87.5 84,2 11.9 10.2 7,98 9.85
10.6 11.0 70.6 79.5 6.9 7.2 5.78 7.13
16.0 17.6 90.5 90.3 11,2 12 2 8.71 10.75
13,7 15.0 87.4 07.9 9.4 10.4 6.02 7.43
13.5 15 7 82.0 84.2 9.0 10 6 10,36 12.79
11.1 10 3 84.3 75.1 7.3 6,6 5.31 6,55
13.6 13.2 83.1 82.3 9.1 8.9 8.76 10,01
13.0 14.7 85.0 86.1 9.4 10,0 0.00 10.96
14.5 15 5 83.5 B6.4 9.7 10.6 12.15 14.99
12.2 11,4 82.1 78,5 0.1 7.4 5 07 6.26
15.0 16.5 84.6 86.9 10.2 11,3 6.74 8.32
15.0 15.7 84.5 86.3 10.3 10.7 7,42 9.16

2.56 3,63 6.09 6.08 2 10 2.94 3.224 3 980C.D (9*) 71.5 70.4 2 03 2 86



F ± g . 1 .  C a n o  y i e l d  a n d  s u g a r  y l o l d  I n  t h e  p l a n t  c r o p .

S2* Clones Mo. Clones Clones
C*1 CoC.774 C.17 CoC.777 C,. 33 Co.7704
" 2 F—1—2 8 18 S-105 34 CoA.7601
0 3 T—67172 « 19 S—33 « 35 Co,62198
* 4 Co. 658 " 20 IAS. 6847 n 36 Co.62101
° 5 Co. 62174 » 21 Co.740 n 37 Co < 6806
n 6 Co.997 ° 22 IC.225 a 38 CoC.778o i Co.6807 s 23 Co.6907 » 39 B—37172
" 8 Co.1340 " 24 Co.6304 n 40 Co.1305
0 9 Co.1307 n 25 CoA.7602 n 41 Co.785
a -JO Co.7717 8 26 S—99 w 42 Co.453
n n Co.62175 8 27 CoC.775 o 43 CoM.7114
" 12 S—87 n 28 K! IS.3296 t) 44 S-77
» 13 Co.419 »  29 CoC.671 0 45 Co.995
» 14 CoC.779 • 30 CoC.771 R 46 Co.449
» 15 Co.7219 ° 31 CoC.773 R 47 CoM.7125
° 16 Co.527 " 32 CoC.772 tJ 48 Co.527-i.!-10
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Fig.2. Variability for morphological characters in the plant crop.

Ho. Clones jia. Clones Ma* Clonos

C.1 CoC.774 C.17 CoC.777 C.33 Co.7704
» 2 F—1-2 * 18 3-105 » 34 CoA.7601
■ 3 T—67172 » 19 S—33 " 35 Co.62198
■ 4 Co.653 " 20 MS <6947 " 36 Co.62101
» 5 Co.62174 B 21 Co.740 ■ 37 Co.6806
* 6 Co.997 » 22 IC.225 » 38 CoC.778
■ 7 Co.6807 • 23 Co.6907 0 39 B-37172
» e Co.1340 ° 24 Co.6304 " 40 Co.1305

" 9 Co.1307 " 25 CoA.7602 " 41 Co.785
“ 10 Co.7717 • 26 S-99 » 42 Co.453
■ 11 Co.62175 B 27 CoC.775 ° 43 CoM.7114
b 12 S—87 " 28 KHS.3296 ti 44 S—77
" 13 Co.419 0 29 CoC.671 » 45 Co.993
* 14 CoC.779 ■ 30 CoC.771 " 46 Co.449
" 15 Co.7219 « 31 CoC.773 ■ 47 Co’J.7125
n 16 Co.527 " 32 CoC.772 ■ 43 Co.527-M—10
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Co.6807, Co.1340, Co.7717, Co.740, CoC.775, Co.1303 

and Co.449.

4.1.1.4 Number of millable canos:

The number of millable canes per plot ranged from 

43.0 (CoA.7601) to 102,3 (Co.449). The clones Co.658,

Co.997, S—33, D-37172, Co.785, CoC.771 and Co.995 ware 

on par with Co.449.

4.1.1.5 Weight of cane:

The weight of cane ranged from 0.90 kg (Co.449) 

to 1.99 kg (MS.6847). Tho clones Co.62175, S-B7, 

and Co.7704 ware on par with MS,6847.

4.1.1.6 Longth of Cano:

The length of cano rangod from 2.24 m (S-77) to 

3.17 m (Co.1307), Nine clone3 were on par with Co.1307 

in respect of length of cano. Thoy include Co.62175,

S—87, CoC.777, MS.6847, CoC.775, CoC.771, CoC.772,

Co.785 and CoM.7114.

4.1.1.7 Number of internodQ3:

The number of intemodes ranged from 17,9 (Co.449) 

to 30.1 (Co.62175). The clones S-87, CoM.7114 and Co.995



93

were on par with Co,62175.

4.1.1.8 ^ongth of internode:

Tho length of intornode 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, 

fAS.6847, CoA.7602, CoC.775, CoC.771 and Co.453 had 

comparatively longer internodes.

4.1.1.9 Girth of canes

The girtn of cane ranged from 5.65 cm (Co.449) to 

9.46 cm (MS.6847). The clonos CoC.774, Co.62174,

Co.62175 and Co.7704 were on par with MS.6847.

4.1.1.10 Yield of canos

Tho cans yield per plot ranged from 45.7 kg (Co.527) 

to 126,4 kg (CoC.771). Tho clones Co.62175, Co.419, Co-658, 

CoC.779, CoC.777 and Co.995 'ore on par with CoC.771.

4.1.1.11 Juiciness at 10th monih:

The juiciness at 10th month ranged from 365 ml 

(Co.1307) to 508 ml (MS.6847). The clonos Co.62175,

CoC.779, CoC.777, dHS.3296. CoC.771, Co.7704, CoC,778 

and S-77 wore on par with MS.6847.
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4.1.1.12 Juiciness at 12th month:

The julcinoss 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 (Co. 7704). Nine clonos 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 Drix 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 months

The pol percentage at 10th month 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.7601, Co.6806 and E—37172 wore on par with 

Co.7704.

4.1.1.16 Pol percentage at 12th paonth:

The pol percontage at 12th month ranged from 8.5
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{MS.6847) to 18.6 (Co.997 and Co.7704). Twenty clones 

wore on par with Co.997 and Co.7704.

4.1.1.17 Purity percentage at 10th months

The purity percentago at 10th month ranged from

72,4 (Co.1307) to 91.7 (Co.997). Twenty clonos wore on 

par with Co.997 in respect of this character.

4.1.1.18 Purity percentago at 12th months

The purity percentage at 12th month ranged from

66.0 (MS.6847) to 93,8 (CoC.671). Twenty one clones 

were on par with CoC.671 in respect of thi3 character.

4.1.1.19 C.C.S. Percentage at 10th months

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 wore 

on par with Co.7704 in respect of this character.

4.1.1.20 C.C.S.Percentage at 12th months

The C.C.S,Percentage at 12th month ranged from 5,2 

(IAS.6847) to 13.1 (Co.7704). Twenty three clones wore on 

par with Co.7704 in respect of C.C.S,poreentago at 12th 

month.
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The sugar yiold por plot ranged from 3.8 kg 

(Go.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

Tho 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 (H2) 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 tho genetic parameters (C.C.V, 
o

H and 6. A) in the plant crop are presented in Figure 3.

The G.C.V. was highest for number of late shoots 

at harvost (35.3) 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 largo 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

4.1,1.21 Yield of sugar:



T a b l e  5 .  E s t i m a t e s  o f  g e n e t i c  p a r a m e t e r s  i n  t h e  p l a n t  c r o p

Coefficients of
variation Merita- Genetic

Si.
!to. Characters Mean S.E. Range

Geno
typic

Pheno
typic

bility advanc

1 . Germination count 
(45th day)

47.1 3.93 27.3 - 67.3 16.7 2 2 .1 57.3 26.1

2 . Shoot count 
(180th day)

84.8 6.04 46.7 115.7 17.4 21.3 66.4 29.2

3. dumber of late shoots 
(at harvest)

4.8 0.43 1.3 — 63.0 35.5 38.8 83.7 66.9

4. Number of millable 
canes per plot 72.7 6.52 45»'> - 102.3 17.5 28.4 56.0 27.0

5. height of cane (kcj) 
Length of cane (m)

1.5 0.09 0.9 1.9 15.1 18.2 6 8 .2 25.6
6. 2.7 0 .11 2 .2 3.2 8.9 1 0 .6 56.9 12.4
7. Number of internodes 23.1 1 .1 2 17.9 _ 30.1 10.5 13.4 61.2 17.0
8 . Length of intemode(cm) 12.4 0.18 9.5 _ 16.7 1 1 .0 13.6 66.3 18.5
9. Girth of cane (cm) 7.6 0.33 5.6 _ 9.5 9.2 1 1 .8 60.5 14.7

10. Cano yield per plot
Juiciness at 10th^ks  ̂
month (ml)

83.6 6.91 45.7 126.4 2 0 .6 25.0 67.4 34.8
1 1. 460.2 25.55 365.0 — 558.0 6 .0 11.3 28.2 6 .6
1 2 . Juiciness at 12th 

month (ml) 436.1 25.14 355.0 _ 508.0 4.9 1 1 .1 19.4 4.4
13. Brix at 10th month (jS) 16.6 0.73 13.2 19.9 9.8 12.4 62.7 16.0
14. Brix at 12th month 17.0 1.03 1 2 .2 _ 20.3 9.7 14.3 46.3 13.6
15. Pol at 10th month i/j) 14.1 0.91 9.9 — 18.1 12.5 16.8 55.5 19.2
16. Pol at 12th month {% ) 14.5 2.36 8.5 _ 18.6 13,7 20.7 43.8 1 8 .6
17. Purity at 10th month (/s) 67.5 2.17 72.4 — 91.7 3.4 6.5 27.4 3.7
18. Purity at 12th monthfe) 67.3 2 .8 8 66.0 — 93.8 4.6 8.7 27.7 5.0
19. C.C.S. at 10th month(%) 9.6 0.75 6.1 — 1 2 .6 14.3 19.7 52.9 21.5
2 0. C.C.S. at 12th month(;j) 9.8 1.05 5.2 _ 13.1 15.5 24.1 41.6 20.7
2 1. Sugar yield per plot 

(kg) 8 .2 1.15 3.8 - 13.6 26.2 35,7 53.8 39.6



Fig.3. Genetic parameters in the plant crop.

Characters
1 Germination count (45th day)
2 Shoot count (180th day)
3 Number of late shoots ( at harvest)
4 Number of mlllablo canes per plot
5 Weight of cane
6 Length of cane
7 Number of intomodes
3 Length of internede
9 Girth of cans
10 Cano yield par d o t
11 Juiciness at 10th month
12 Juiciness at 12th month
13 Brix at 10th month
14 Brix at 12th month
15 Pol at 10th month
16 Pol at 12th month
17 Purity at 10th month
18 Purity at 12th month
19 C.C.S at 10th month
20 C.C.S at 12th month
21 Sugar yield per plot



F*IG 3 GENETIC PARAMETERS IN THE PLANT CROP
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lilce germination count on the 45th day, shoot count 

on tho 180th day, number of millablo canes per plot, 

eano weight and C.C.S, percentage at 12th month recorded 

relatively high genotypic coefficients of variation.

Tho pnenotypic coefficient of variation was 

also highest for number of late shootSat harvest (38.8) 

followed by sugar yield per plot (35,7) and number of 

millablo canos per plot (28.4). Tho purity percentage 

at 10th month had the lowest I.C.V. (6.5) followed by 

purity porcencage at 12th month (G.7).

Tho nunber of late shoots at harvest recorded 

the highest heritabllity (83.7) followed by cane weight 

(6B.2) and cane yield per plot (67.4). Juiciness at 12th 

month recorded the lovjost horltability (19.4) followed 

by purity percentago at 10th month (27.4) and purity 

percentage at 12th month (27.7). Low horltability values 

recorded for juiciness at 12th month and purity percentage 

at 10th and 12th months Indicate the larger influence of 

tho 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 tho 180th day, number of mlllable 

canes per plot, germination count on the 45th day and 

weight of cane. This indicates that selection based on 

tho above characters will bo effective in improving cana 

and sugar yields. Moderate to high horltability and low 

gonetic advance were recorded for characters like length 

of cane, girth of cane, brix at 10th month, number of 

internodoa and length of Internode. Both horltability 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 cano yield, sugar yield and their intor relation

ship with other characters in the plant crop are presented 

in Table 6.
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4.1.3.1 Correlation of cano yield with morphological

and quality characters

Cana yield recorded highly significant and 

positive genotypic correlations with gemination count 

on the 43th day, shoot count on the 180th day, number of 

millable canes por plot, weight of cane, length of cane, 

number of internodes and girth of cane indicating that 

improvement in any ono or more of these characters will 

result in a simultaneous incroasa in cano yield. The 

number of late shoots at harvest, length of internode, 

juiciness at 10th and 12th months, brix, pol and C.C.S. 

percentago at 12th month had non-significant but positive 

gonotypic correlations with cane yield, whereas brix and 

pol percentage at 10th month, purity percentage at 10th 

and 12th months and C.G.S, percentage at 10th month had 

non-significant but negative correlations. The sugar 

yield por plot also recorded highly significant positive 

genotypic correlations with cane yield per plot.

The phenotypic correlation coefficients of cane 

yield per plot was significant ana positive with germina

tion count on the 45th day, shoot count on the 180th day, 

number of late shoots at harvest, number of raillablo canes 

por plot, cane vroight, length of cano, number of internodes,
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girth of cane and 3ugar yield per plot whereas it was 

positive but non-significant with length of intornode. 

Juiciness at 10th and 12th months, brix, pol and C.C.S, 

percentages at 12th cionth. The phenotypic correlation 

coefficients of cano yield per plot with brix at 10th 

month, pol percentage at 10th month, purity percentage 

at 12 th month and C.C.S. person sage at 10th month were 

negative but non-significant. The purity percentage at 

10th month recorded significant negative correlation 

with cane yioid per plot.

4.1.3,2 Correlation of sugar yield with morphological

and quality characters

Sugar yield per plot recorded significant positive 

genotypic correlation coefficients with germination count 

on the 45th day, number of millable canes per plot, length 

of cano, numt'or of internodeo, cane yield por 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 v.dth shoot count on tha 180th day, 

number of lar,e shoots at harvest, cane weight, girth of 

cane, juiciness at 10th and 12th months, brix, pol, 

purity and C.C.S, percentages at 1Cth month whereas it 

had non-significant and negative correlations with length 

of internode.
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At the phenotypic level, sugar yield per plot 

recorded significant positive correlations with all the 

components except number of late shoots at harvest, 

Juiciness at 12xh month and purity percentage at 10th 

month. The phenotypic correlation coefficient of length 

of intornode and juiciness at 10-th month were non-signi

ficant and negative with sugar yield par plot,

4.1.3,3 Correlation anona cane yield and sugar yield 

components

The germination count on the 4Sth day rocordod 

highly significant and positive genotypic correlations 

with shoot count on the 100th day and number of millable 

canes por plot, whereas it had non-significant positive 

correlations with number of late shoots at harvest, cane 

weight, length of cane, number of internodes, length of 

internode and girth of cane. The genotypic correlation 

coefficients of germination count on the 45th day with 

the quality components such as juiciness, brix, pol, 

purity and C.C.S, porcontagos at 10th and 12th months were 

nogative but non-significant.

At tho phenotypic level, gemination 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 internodos 

and length of intornodo. The number of late shoots at 

harvest, cane weight and girth of cane rocorded positive 

but non-significant correlations with this character.

All the quality components except brix, pol and C.C.S. 

percentage at 10th month rocorded non-significant and 

negative phenotypic correlations with germination count 

on tho 45th day.

Tho shoot count on tho 180fch day rocorded 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 lato shoots at harvest, and length of Intor- 

noae, whereas it was non-significant and negative with 

length of cane, number of intornodes and all tho 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.

Tho phenotypic correlations of shoot count on the 

180th day was highly significant and positive with number 

of late shoots at harvest and numbar of millablo canes per
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plot, whereas it was positive bur. non-significant with 

length of cane, length of internode, brix, pol and C.C.S, 

percentages at 12th month. Cano weight, girth of cano 

and juiciness at 12th month recorded highly significant 

but negative phenotypic correlations with shoot count 

on the 180th day, yjheroas juiciness, brix, pol and C.C.S. 

percentage at 10th month and purity percentage at 10th 

and |2th months rocorded non-significant but negative 

phenotypic correlations.

Tho number of late 3hoot3 at harvest rocorded 

non-significant but positive gonotypic correlations with 

number of millable canes par plot, length of cans and 

number of internodesa whereas this character had non

significant negative correlations with cano ’weight, 

length of internode, girth of cano and all tho quality 

characters such as juiciness, brix, pol, purity and C.C.S. 

percentage at 10th and 12th months.

The phenotypic correlations of number of late 

shoots at narvost v,ero non-significant but positive with 

riuufc.r of millable canes por plor, length of cane, 

number of intorr.odes and purity percentage at 10th month. 

Cane weight had significant negative phenotypic correla

tion with number of lato 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 harvost.

The number of millable canes per plot recorded 

non-significant and positive genotypic correlations 

with length of cane, length of intornode, 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 cano, whereas the other components such as 

number of internodes, juicinoss 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 

canos per plot recorded non-significant positive correla

tions with length of cano, numbor of internodes, length of 

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

at 10th and 12th months and purity percentago at 10th 

month. The characters, cane weight, girth of cane and 

Juiciness at 12th month recorded significant hut negative 

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

rr.or.th recorded non-significant nogatlve correlations.

Cane weight had significant positive geno

typic correlations with length of cane, number of 

internodes, girth of cano and Juiciness at 10th and 

12th months, whereas it nad 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 cano, number of intornodes, girth of 

cane and juiciness at 10th and 12th months wore highly 

significant and positive, whereas it was non-significant 

but posltivo with length of intornode, pol percentage, 

purity percentage and C.C.S. percentago at 12th month.

The other components Guch as brix at 10th and 12th months 

and pol, purity and C.C.S. percentages at 10th month 

recorded non-significant negative phonotypic correlations.

The longth of cano had significant positlvo 

genotypic correlations with nunber of internodos, longth 

of intornode and girth of cano, 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 Juicinose, brix,pol and C.C.S. 

percentage at 10th month and purity percentago at 10th 

and 12th months were non-significant and nogative.

The length of cane rocorded highly significant 

positive phonotyplc correlations with number of intomodas, 

longth of internode and girth of cano and non-significant 

positive correlations with Juiciness, brix, pol and C.C.S. 

percentages at 12th month. All the other charactors such 

a3 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 internodos had significant 

positive genotypic correlation with girth of cane only.

All tho other components excopt purity percentage at 10th 

month had non-significant positive genotypic correlations 

with number of internodos. The length of internode had 

highly significant but negative genotypic correlation with 

this character.
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The phenotypic correlations of number of 

intemodes 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 intornodes. The length of internode is 

tho only character having highly significant but negative 

phenotypic correlations with this character.

Length of intornode had non-significant but 

positive genotypic correlations with girth of cane and 

non-significant and negative genotypic correlations with 

quality components sue!) as juiciness, brix, pol, purity 

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

At the pnenotypic level, length of intsmodo 

recorded non-significant positive correlation with girth 

of cane and significant but negative correlations with 

brix, pol and C.C.S. percentage at 10th month and purity 

percentago at 10 th and 12th months. The remaining 

characters such as Juiciness at 10th and 12th months, 

brix, pol and C.C.S. porcontage at 12th month recorded 

non-significant negative phenotypic correlations with 

length of Internode.
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Girth of cano had highly significant positive 

genotypic correlations with juiciness at 10th month 

only, whereas it had non-significant positive geno

typic corrolations 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 tho othor 

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 cano wore highly significant and positive with 

juiciness at 10th and 12th months, whereas it was non

significant and positive with brix and pol percentage 

at 1wth month. The quality characters liko brix and 

pol percentage at 12th month, purity apd 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 tho 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. pcrcontages at 10th and 12th 

months recorded non-significant negative correlations 

with juiciness at 10th month.

Juiciness at 12th month had non-significant 

positive genotypic correlations with brix at 12th month, 

pol percentago at 10th and 12th months and purity and 

C.C.S.percentages at 12th month. All tho 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 porcontage 

at 12th month, which had non-significant positive corre

lation.

Brix at 10th month recorded highly significant 

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

at 10th and 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 month and purity and C.C.S. 

percentages at 10th and 12th months.

rol percentage at 12th month rocorded 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. Tho genotypic correlation of 

purity percentage at 10th month was non-significant and 

positive with purity percentage at I2th month.

At the phenotypic level, purity percentage at 10th 

month recoraed 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 percentago at 12th month had non-signi

ficant positive genotypic correlations with C.C.S. 

percentage at 10th month and 12th months, whereas at 

tho pt.enoc.ypic level C.C.S. percentage at 10th and 

12th cionrhsrecorded highly significant positive correla

tions with purity percentage a'c 12th month.

C.C.S.percentage ar 10th month recorded highly 

significant positive genotypic and phenotypic correla

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

4,1.4 j ath analysis

The relative contributions of each component 

tov/ords cano yield and sugar yield were assessed by 

path analysis. 1'or the study of cause and effect rela

tionship, number of millable canes por plot, cane weight, 

length of cano, number of intomodoa, length of intornode 

and girth of cone wore considered as components of cane 

yiold. Juiciness, brix, and pol percentago at 12th month 

were considered as components of C.C.S.i. (Commercial cane 

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

The diroct and indirect effects of the six 

components on cano yield, three components on C.C.S. 

percentago and two components on sugar yield and their 

respective genotypic correlation coefficients are 

prescntod in Tables 7,0 and 9 respoetivoly. Tho path 

diagram with path coefficients (direct effects} and 

the genotypic correlations aro presented in Figure 4.

The girth of cane had the maximum diroct 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, cano weight, number of intemodes and 

length of intornode thereby reducing the genotypic 

correlation coefficient of girth of cano on cane yield.

The number of millablo cane i3 tho second 

component having high positive diroct effect (0.93) 

on cane yield. This component exerts positive indirect 

effects on cano yield through cane weight, length of 

cane and number of lntornodos. 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 intornode.



Table 7, Direct and indirect effects of the components on cane yield in tho plant crop

Indirect effects via
SI.
No. Components Direct

effects Number of 
millable 
cane per 

plot

height Length 
of of
cans cane

Number Length Girth
of of of
inter- inter- cano
nodes node

Total
corre
lation

1• Number of 
millaole 
canes per 
plot

2. Weight of 
cane

3. Length of 
cane

4  ̂ WUnber

Urlemodes

5. Length of 
internode

6. Sirth of cane

0.93

-0.39

0.66

-0.26

-0.33

1.16

-0.43

0.06

- 0.02

0.14

-0.44

0.20 0.04

—0.23

- 0.2 0

-0.05

-0.39

0.32

0.01

0.38 -0.13

- 0.12

0.26 0.14

0.27 -0.11

—0.06 —0.55

—0.06

-0.17

0.24

- 0 .0 2

1.16

0.47

0.48

-0.05

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

SI0 Direct
Indirect effects via

Total
No Components effects Juiciness 

at 12th 
month

Prlx 
at 12th 
month

Pol
at 12th
month

corre
lation

1. Juiciness at 
12th month 0.05 - 0.01 0.15 0.21

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

3. pol at 12th 
month 0.73 0.01 0.23 - 0.99

Residual effects 0.033

Table 9. Direct and indirect effects of the components on 
sugar yield in the plant crop

Diroct
effects

Indirect ef f octs via
Total

SI. Components 
No.

Cane yield 
per plot

C.c.s.
percentage 
at 12th 
month

corre
lation

1. Cano yiold 
per plot 0.79 0.02 0.81

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

Residual effects 0.071



<4. Path diagram showing tho direct effects 
and interrelationships of cano 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 - CoHKiorcial 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 cano is the third major component 

having direct affect on cano yield (0 .66). Xt exerts 

high positive indirect effect (0.47) via girth of cane 

and very low positive indirect effect via. number of 

millable canos per plot, whereas through the remaining 

three components vis. cane weight, number of internodos 

and length of Intornode, it had negative indirect effects. 

Bvonthough 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.

Eventhaugh the remaining three components such 

as cane weight, number of internodss and length of 

intornode, had positive genotypic correlations with cane 

yield, they putforth only negative direct affect on cane 

yield. The negative direct effect of cane weight on 

cane yield was highest (-9.39), followed by length of 

internode (-0.33) and number of internodos (-0.26).

Cano weight put forth maximum positive indirect effect 

on cane yield through girth of cane (1.16) followed 

by length of cano (Q.3B) while, through number of 

millable canos, number of internodos and longth of 

Intornode, the effects were indirect and negative.

The number of internodos oxorts positive indirect effects
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on cane yiold via. the longth of cane (0.32), longth 

of intornode (0.24) and girth of cano (0.48) and 

negative indirect offocts on cane yield through number 

Of millable canes (-0.02) and cane weight (-0 .20).

The longth of internode had positive Indirect effects 

on cano yiold through length of cane (0.26), number 

of millablo canes per plot (0.14) and number of intor- 

nodes (0.14), while through cano weight and girth of 

cane, it had low negative indirect effects.

Tho rosidual offset is small indicating that 

most of the genetic variability for cano yield and its 

components were accounted by the model used for the 

study of cause-offect relationship, Tho girth of cano, 

number of millable canes and length of cane which had 

high positive direct contributions for cane yield may 

bo considored In selection programmes for increasing 

cano yiold.

toon j the threo components of C.c.s.percentage, 

the pol percentage ax 12th month exerts maximum positive 

direct effect (0.73) followed by brix at 12th month (0.25) 

and Juiciness at 12th month (0.05), Lvon though tho
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genotypic correlations of brix at 12th month and pol 

percentage at 12th month v;it,h C.C.S percentage are of 

equal magnitude, the diroct contribution of pol percont- 

aga nt 12th month is higher than that of brix at 12th 

month, Pol percentago at 12th month exerts high positive 

indirect effect through brix at 12th month (0.23) and 

the brix at 12th month exerts positive indirect effect 

through pol percentage at 12th month (0.72) on C.C.S 

percentage. Juiciness sri 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 bo taken into 

consideration in selection programmes for increasing 

sugar recovery. The residual effect is very small indica

ting that moat of the variability for C.C.S percentago has 

been accounted by the model used for the study.

Among tho two components considered for sugar 

yield, tho cans yield oxerts higher direct offeet (0.79) 

than C.C.S percentage at 12th month (0.50). Cano yield 

exarts 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 cano yield.
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By increasing the cane yield per plot rathor than 

C.C.S.percentago, the sugar yield por 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 tho first ratoon crop 

of 48 clones evaluated at Sugarcano Research Station, 

Thiruvalla v;oro statistically analysed and the abstract 

of ANOVa is presented in Table 10. The clones showed 

highly significant differences in respoct of all tho 

21 characters excopt juiciness at 10th month. The 

raoan values of 21 characters along v/ith their respective 

C.D. values are presented in Tables 11 and 12. Tho 

wide differences in tho mean values exhibited by tho 

different clones for the characters indicate the 

presence of largo asrount 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.



T a b l e  1 0 .  A n a l y s i s  o f  v a r i a n c e  f o r  t h e  f i r s t  r a t o o n  c r o p

31.
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 3.32s*
5. V.'eight of cano 0.93 0.19 0.06 3.16**
6. Length of cane 0.19 0.16 0.07 2.28**
7. Number of internodos 20.55 31.52 6.57 4.79**
8. Longth of internode 1.39 8.82 1.77 4.9S"*
9. Girth of cane 0.22 1.65 0.32 5.16**
10. Cana yield per plot 1041.84 1251.07 281.30 4.45**
11. Juiclnoss at 10tli month 3855.29 4593.22 4015.41 1.14
12. Juiciness at 12th month 4377.56 6096.56 3353.79 1.82**
13. Brix at 10th month 13.27 6.66 1.61 4.14**
14. Orix at 12th month 6.62 8.67 2.24 3.87**
15. iol 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. i-uxity percentage at 10 th 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 12.60 7.35 1.96 3.75-**
20. C.C.S. percentage at 12th month 0.51 6.75 2.15 3.14*-*
21. Sugar yield per plot 22.76 21.50 3.91 5.49‘**

** Significant at 1 per cent probability level
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62
103
43
87
65
61
69
91
105
104
110
60
77
21

143

67
77
73
75
68

100

35
73
86
SI
H
50

149
61
79
*9
61
74
67
23
63
92
49

103
81
73
74

112
54
63
86

33.5

Table 11 v.lUBI of can, yl.ld and MrphologlMl characW<
first ratoon crop

Germina
tion
count
(45th
day)

Shoot Number Number of
count of lata alllabl*
(180th shoots canos per
day) (at pi0t

harvest)

Weight 
of cane
(kg)

Length ,, .
of cane Nwrter Length Girth

of Inter- of 0f
(m) nodes inter- cane

node , .
(cm) <C10>

80.3 
46.0 
81. 7 

181.0

104.3
64.3
eo.3
154.7

33.0 
9.0

22.0  
27.3

43.3
49.0
33.3
83.0

1.21
0.79
1.34
1.07

1 76 
2.20  
2.30 
2.11

17.5
25.6 
21.3 
21.2

10.4
10.3
12.2
11.2

8.87
6.93
8.84
8.0237.7 48.0 10.7 36.0 1.47 2.06 20.1 10.3 8.93
7.24

83.7 132.0 33.7 98,3 0.85 2.07 25.0 9*3111.0 126.3 11.0 72.7 1.11 2.04 21.1 10.9 7.6581.7 103.3 3.7 72.0 0.96 1.86 17.9 11.4 7.4392.7 92.7 18.0 32.0 1 30 2.30 19.4 13.2 8.01119.0 110.7 19.7 83.7 1.25 2.16 22.4 11.3 8,0S74.3 99.3 4,0 73.7 1.37 2.57 27.1 10.6 7,7583.3 95.3 21.0 73.0 1.62 2.32 24.1 11,6 8.54124.3 137.7 10.0 94.7 1.19 2.47 23.5 11.8 7.8796.0 116.0 4.3 83.7 1.38 2.17 23.3 11 0 8.53
40.7 74.3 9.7 78.3 1.15 2 15 20.3 10.6 7.44
38.7 94.3 1.7 50.7 0.98 1.74 18.3 9.6 6,13

102.0 129.3 8.0 103.0 1.43 2.49 23,3 10.3 7.16
77.3 85.7 6.0 64.7 1.28 2.49 26.5 12.2 7.83
76.7 109.3 10.0 81.0 1.23 2.10 24.0 12.0 6,61
70.7 87.0 11.3 68.0 1.75 2.13 17.7 12.7 8.12
127.7 102.7 16.3 82.0 1.11 2.01 21.4 11.4 7.98
101.7 114.0 22.0 80.3 0,92 2.07 25.2 10.3 6.98
72.7 91 0 18.3 80.0 1.32 2,49 26.0 12.1 7.21
68.7 91.7 12.7 62.0 1.35 2.25 20.3 11.4 7.36
43.3 82.0 7.3 70,3 1.50 2.06 16.3 14.8 0.02
41.7 83.3 5.7 74.0 1,58 2.16 21.8 11.7 8.44
86.3 97.0 16.0 79.3 0.97 2.16 19.9 12.8 7.80
87.0 93.0 10.0 39.0 1.38 2.23 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 1.35 2.36 17,4 17.2 7.83
59.7 70,0 6.7 63.7 1.29 2.04 la.e 13 4 7.74
90.7 106.3 13.3 71.7 1.33 2.43 22.0 13.6 7.79
107.7 94.7 21.0 77.3 1.37 2.12 20.8 12.3 8.77
58.7 84,0 6.7 37.3 1.47 2.23 18.9 13.6 8.72
113.3 116.7 14.7 75.3 1.14 2.13 17.9 12.9 7,08
52.3 83.0 9.7 74.0 1 10 2.12 19.3 12.3 7.08
27.3 52.0 3.0 38.0 0.66 1.63 17.3 9.9 6,63
73.0 103.7 8.0 72.0 0.94 2.06 19.8 12.4 7.69
58.0 82.7 2.3 70.7 0.72 2,05 21.3 11.6 3.99
80.7 140.0 a. 3 69.3 0.73 1.84 17.2 12.3 6.99
75.7 103.3 2.3 B6.0 1.33 2.69 23,9 16.2 7.08
93.3 114.3 7.7 82.3 1.19 2.34 17.3 13.3 7.34
88.7 96.0 10.0 70.0 1.43 2.29 21.3 11.9 7.61
61.7 84.3 10.0 37.0 1.24 1.81 17.9 11.0 8.73
86.0 113.3 7.7 99.0 1.42 2.39 29.4 9.2 6.93
85.3 160.7 18.3 84.3 0.62 2.02 16.8 13.9 6.03
66.0 70.7 13.7 74.7 1.40 2.31 21.0 13.0 7.62
83.3 122.0 10.3 83.7 0.86 2,39 21.3 11.2 7.32

32.26 27.61 1.19 26.07 0.386 0.426 4.14 2.15 0,909
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Si*
No*

fjaae of 
clone

Juiciniis (ral) 
at at

Brix {%)

10th
Month

12th
Month

at
10th
Month

Pol {*)

12th
Month

~at“
10 th 
Month

at
12th
Month

Purity (#)
~~ at 
10th
Month

aT "
12th
Month

C, C. 3 (*) 
T T
10th
Month

at
12th
Month

Sugar
yield
per
plot

Sugar
yield
(’t/hi)

1
2

CUC,774 
F-1-2

367
363

531
433

17.9
18.3

18.0
21.8

14.6
13,9

16.0
20,0

81.5
85.6

88.8
92.1

9.7
10.0

11.1
14.1

5.00 
4.71 
5.37

10, S3
4.01 
9.99 
3.98

6,17
5.81
6.63

13.39
3.32
12.331
7.30
5,44
6,23

3
4
*3

T-67172 
Co*633 
Go*62174

524
3S&
30k

514
529
483

17.9
17.7
18.1

17.4
20.4 
19.6

16.0
14.7
15.7

15.3
18.4 
18,1

88.5
83.8
86.4

88.8
90.4
92.3

11.1
9.9

10.8

10.7 
12.9
12.80

;T
Eo *99? _  
Co *.6607

686 490
379

20.4
14,6

21.9
19.2

19.6
10.9

20.1
16,6

91.1
72.7

92.0
86.5

13.0
6.8

14,2
11.4Co.1340 499 444 15.0 16,3 11.3 13.7 74.5 84,3 7.1 9,3 4,41

$ Co.1307 527 468 15.7 16,3 13.2 13.8 84.2 84.1 8.9 9.7 5.06
10 Cp.7717 628 374 13.9 15.9 13.8 13.7 86.3 06.2 9,5 9.4 6.90 8.5211 Co.62173 613 362 17,8< 18,4 13.9 16,9 89.2 91.8 11,1 11,9 10,22 12.62iz S-87 > 627 619 19.7 19.0 18.1 18.4 91 7 92,8 11*1 13.0 11,00 13.5813 CO. 419 648 603 15,0 16,1 12,3 14.2 81.5 88.1 8,1 9,8 8.62 10.6414 CoC,779 585 510 13*1 16,6 13,1 13.8 86.3 82.4 9.0 9.2 6,11 7.54
13 Co.7219 556 370 19.1 16.6 17,3 16.7 90.7 69.3 12.1 11.0 7.19 8.Q0
16 Co.327 374 320 16.9 16.9 14.9 14.9 88.0 88.2 10,4 10,3 1.06 2.30
17 CoC*777 713 306 18.4 18.4 16.3 16.8 80,6 91.2 11.3 11,8 13.71 16.92
U S-TG5 623 497 16.6 17.2 14.9 15.0 88.6 86,4 10,3 10,3 3.78 7.1&
19 S-33 338 515 19*1 17.9 16.9 15.3 68*4 87.0 11,7 10.7 6,59 8.13
20 M2.6S47 637 342 15.0 18,5 11,6 16.4 76.0 BB.2 7.4 11.3 6.57 B.11
21 Gg,740 560 551 19.5 19.2 17*7 17.3 90.0 90.3 12,4 12,1 7733. 9*07
21 IC.225 602 499 17.6 19.4 16.4 17.3 93,3 90.2 11.7 12.2 6,70 8.27
23 Co.6907 365 494 19.6 20.3 18.0 19,0 91.7 93.8 13.1 13,5 10.97 13.34

Co.6304 r 606 ^ 630, 11.0 17,0 16,0 14.8 86.8 86,9 11,1 10.1 4.57 3,64
&  - Co^.7602 559 o 430 16*1 16,7 13.6 14,3 83,1 B6.3 9.1 10,0 3,62 7.10
**< S-99,■s.-. *» 356 520 18.7 19.2 16,1 17,8 87.0 92.3 10.7 12*5 B.80 icf,66
2J, . CoC.775 525 490 17.2 16.9 13.5 15,3 90.2 09.6 11.1 10,7 7.15 8.03
28 KHS.3296i 51a 550 17.1 16.9 13,7 13.2 88.4 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
3Q CoC,771 338 533 17,5 18.8 16.1 16.9 91.9 89 6 11 4 11.7 13,02 17 06
ii CoC.773 537 489 18,7 16.1 16.9 14,2 90,3 07.7 11.0 9.B 4.79 3*91
32 CoC.772 610 538 16.6 16.1 14.3 13.3 86.2 82.0 9.8 9.1 5.52 6,81
33 Co.7704 633 739 19.2 20.4 17,9 ia,4 93.5 90,2 12.7 12.8 10.32 12 74
34 CoA.7601 599 443 17*8 17.2 16,7 15.7 93.6 91.4 11.9 11,1 5,57 6,80
33 Co.62193 326 500 17.7 19,1 15.6 17,3 88.1 90.2 10.8 12.1 7.23 8.92
36 Co,62101 544 489 16.3 14.8 14.5 12.5 87.1 81 7 9,3 B»4 4.60 5,68
37 Co.6806 316 508 18.3 18.7 15.1 16.7 81.7 89.2 10,1 11.6 2.26 2.81
38 CoC,77B 614 527 14.B 16.2 12,1 14,3 81.2 89 0 8.1 10.0 5,20 6.42
39 8-37172 526 500 18,2 20.6 16.9 19.5 93.3 94.2 12.0 13.8 5.82 7,18
40 Co.1305 528 563 17,6 16*2 15,7 14,0 89 4 86.4 10.9 9*6 3.93 4,05
41 Co.783 575 503 17,7 1B.9 15.6 16.9 87,8 89.3 10.7 11 6 9.77 12.06
42 Co.453 578 480 16.7 15.3 14.3 13.4 85.7 B6.4 9.8 9*2 5,88 7.26
43 CoM.7114 613 512 15,1 15.8 12 1 13.0 80.1 81.0 8.0 8 6 3.13 6 33
44 S-77 577 505 17.2 17,6 15.5 16.0 90.1 90.6 io.a 11,2 6,63 0*18
43 Co.993 600 513 16,0 18.6 13.4 16.3 83.0 88.6 9 0 11 4 10 43 12.B7
46 Co,449 574 469 15.5 15.6 12.9 12.6 83.3 80.7 8 7 3/3 3,39 4.43

47 CoM,7123 577 548 ie,o 18.4 15.6 16.0 86.5 87.1 10 6 11 0 3*71 7*03
48 Co S27-M-1Q 391 514 18.7 18.B 16,9 16.9 90,6 90.2 11.8 11.8 8.09 9.99

= ,D.{5#> 102.4 93.6 2.05 2.42 2.76 2 93 6 79 6,01 2.26 2 37 3 198 3.947



Fig.3. Cane yield and sugar yield in the first ratoon crop.

NO. Clones dP-.- Clonos Mo. Clones

C.1 CoC.774 C.17 CoC.777 C.33 Co.7704
» 2 F-1-2 » 18 £-105 " 34 CoA.7601
* 3 T-67172 " 19 S—33 B 35 Co.62198
a 4 Co.658 » 20 LIS. 6847 ° 36 Co.62101
n 5 Co.62174 n 21 Co.740 » 37 Co.6806
« 6 Co.957 « 22 1C.225 0 38 CoC.778
a 7 Co.6807 n 23 Co.6907 o 39 D—37172
” 8 Co.1340 “ 24 Co.6304 n 40 Co.1305
B p Co.1307 » 25 CoA.7602 " 41 Co.785
° 10 Co.7717 n 26 S-99 * 42 Co.453
o w Co.62175 • 27 CoC.775 ° 43 CoM.7114
" 12 £—87 * 28 KHS.3296 “ 44 S—77
n 13 Co.419 ° 29 CoC.671 " 45 Co.995
* 14 CoC.779 " 30 CoC.771 « 46 Co.449
o 15 Co.7219 ° 31 CoC.773 >» 47 CoM.7125
" 16 Co.527 e 32 CoC.772 » 48 Co.S27—M—10
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4.2.1.1 Gormination count:

The clone Co.6806 recorded the lowest germination 

count (27.3) and the Clono CoC.771 hac! the highest 

germination count (195.7) on tho 45th day. The clono 

Co.658 was on par with CoC.771.

4.2.1.2 Shoot count:

Tne shoot count on tho 180th day ranged from

48.0 (Co.62174) to 160.7 (Co.449). The clones Co.658,

Co.419 and Co.1305 wore on par with Co,449.

4.2.1.3 Number of lato shoots:

Tho clonos showed a range of 1.7 (Co.527) to

58.0 (CoC.771) for the number of lato shoots at harvest. 

Ho clono was on par with CoC.771 in rcspoct of this 

character.

4.2.1.4 Number of millablo canos:

The number of millablo canes per plot ranged from

36.0 (Co.62174) to 113.0 (CoC.771). The clonos Co.997, 

Co,419, CoC.777 and Co.995 wore on par with CoC.771.
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4.2.1.5 Weight of cane;

Tho weight of cane ranged from 0.66 kg {Co,6806) 

to 1.75 kg (MS.0847). SiKtoon clones vis. Co.62174,

Co.62175, S-87, CoC.779, CoG.777, Co,6907, CoA.7602, 

S-39, KBS.3296, CoC.671, CoC.771, Co.7704 and CoA.7601, 

GOA'S,7114, Co.995 and CoM.7215 woro on par with MS-6847.

4.2.1.6, Length of cano:

Tha length of cano ranged from 1.65 m (Co.6806) 

to 2,69 □ (Co.785), Tifteen clones woro on par with 

Co.785 for this character. The clones woro 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,

Co. 1.7125 and CO.527-M-10.

4.2.1.7 Humber of Internodes:

The number of Intarnodes ranged from 16.3 

(CoA,7602) to 29,4(Co.99S). Tho clonos F-1-2, Co.62175, 

CoC.777, S-105, Co.6907, :2!C.C296 and Co.785 woro on 

par with Co.995.

4,2,1.0 Length of internocie:

The length of intornode ranged from 9,2 cm 

(Co.995) to 17.2 cm (CoC.771). The clonos Co.1307,
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Co.785 and Co.453 wars on par with CoC.771.

4.2.1.9 Girth of cano:

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. Thoy 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). Mo other clono was 

on par with Co.7704 in rospact of this character.

4.2.1.13 Brix at 10th months

The brix at 10th month ranged from 14.6 (Co.6S07) 

to 20.4 (Co.997). Twelve clones wero on par with 

Co.997 in respect of this character. They are F-1-2, 

S-87, Co.7219, CoC.777, S-33, Co.740, Co.6907, S-99, 

CoC.671, CoC.773, Co.7704 and Co.S27-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 wore 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 wore 

on par with Co.997 in respect of this character. They 

are F-1-2, T-67172, Co.62175, S-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-! 10.
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4,2.1.16p iJol percentage at 12th month I

The pol percentage at 12th month ranged from

12.5 (Co.62101) to 20,1 (Co.997). The clones F-1-2,

Co.653, Co.62174, S-87, Co.740, 10-225, Co,6907,

3-99, Co,7704, Co.62198 and 3-37172 were on par with 

Co.987.

4.2.1.17, Parity percentage at 10th month:

The purity percentage at 10th month ranged from

72.7 (Co,6S07) to 93.6 (CoA.7601). Tho 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, IC-225, Co.6907, 

Co.6304, S—99, 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.527-M-10.

4.2.1.13 i-urity percentugo at 12th month:

Tho purity percentage at 12th month ranged from 

SC.7 (Co.449) to 94,2 (B-37172). The clone 0-37172 waa 

on par with CoC.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, 10225, Co.6907, S-99, CoC,775,
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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.

4.2,1,19i C.C.S. Percentage at 10th month:

Tha C.C.S.percentage at 10th month ranged from

6.8 (Co.6807), to 13.1 (Co.6907), The clonos F-1-2, 

T-67172, Co.62174, Co.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.650, 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 sugars

The sugar yield por 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.638, S-87, CoC.777 and Co.6907 in 

respect of this character.

4.2.2 Genetic parameters

The mean, S.E. of moan, rango and the genotic 

parameters such as gonotypic and phenotypic coeffi

cients of variation (G.C.V and P.C.V), horitability(H2) 

and gonetic advance (G.A) for the best 3 por cent of 

the values as percentage of noan calculated are presented 

in Table 13. The histogram representing tho genetic 

parameters in the first ratoon crop are presented in 

Figure 6.

The C.C.V was highest for gemination count on 

the 45th day (3b.5) followed by sugar yield per plot

(35.7) and numbor of late shoots at harvest (31.3).

The higher genotypic coefficient of variation indicate 

that largo amount of genotic variability was prosont 

for the above characters. The Juiciness at 10th month 

and purity percentage at 12th month recorded tho lowest 

genotypic coefficiont of variation (2.4) followed by 

purity percentage at 10th month (4.4). Tho characters 

such as cane yield por plot, shoot count on the 180th



T a b l e  1 3 .  E s t i m a t e s  o f  g e n e t i c  p a r a m e t e r s  i n  t h o  f i r s t  r a t o o n  c r o p

SI.
No. Characters Mean

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. height of canes (kg)
6. Length of cano (m)
7. Humber of internodes
8. Length of i^csrnode (cm)
9. Girth of cane (cm)

10. Cane yield per plot (kg)
11. Juiciness at 10th month (ml)
12. Juiciness at 12th month (ml)
13. Brix at 10th month ' "
14. Brix at 12th month
15. col at 10th month
16. Pol at 12th month
17. rurlty at 10th month
18. x-urity at 12th month
19. C.C.S. at 10th month
20. C.C.s. at 12th month
21. Sugar yield per plot

S.E, Range
Coefficients 
of variation

Geno
typic

Pheno
typic

Herita
bility

Genetic
advance

82.5 11.52 27.3 -195.7 36.5 43.8 69.5 62.7
100.3 9.86 48.0 -160.7 22.1 27.9 62.6 36.0

3.3 0.42 1.7 - 58.0 31.3 38.2 67.1 53.0
72.0 9.31 36,0 -113.0 19.7 29.8 48.6 29.8

1 .2 0.14 0 . 7 -  1.7 17.0 25.9 43.3 23.1
2 .2 0.15 1.6 - 2.7 7.8 14.4 29.3 8.7

2 1 .2 1.48 16.3 - 29.4 13.6 18.2 55.9 20.9
12.1 0.77 9.2 - 17.2 12.7 16.8 56.9 19.7
7.7 0.32 6 .0 - 8.9 3.7 11.4 58.4 13.7
61.3 9.68 17.3 -117.7 29.3 40.1 53.5 44.2

570.3 36.58 499.0 -713.0 2.4 11.4 4.6 1.1
521.4 33.43 438.0 -739.0 5.8 12.5 21.4 5.5
17.4 0.73 14.6 - 20.4 7.4 10.4 51.1 1 1 .0
18.0 0.86 14.8 - 21.9 8.1 1 1.6 48.8 11.7
15.2 0.98 10.9 - 18.6 10.8 15.6 48.2 15.5
16 .0 1.04 12.5 - 20.1 10.3 15.3 45.1 14.2
69.3 2.42 72.7 - 93.6 4.4 7.5 34.4 5.3
70.5 2.15 80.7 - 94,2 2.4 5.8 17.7 2 .1
10.5 0.81 6.8 - 13,1 12.8 18.5 47.8 18.2
11.1 0.84 8.3 - 14.2 11.1 17.3 41.6 14.8

6.8 1.14 1.9 - 13.8 35.7 46.1 60.0 56.9

to
0 3



Fig.6. Genetic parameters in the first ratoon crop.

Characters

i Germination count (45th day)
2 Shoot count (180th day)
3 Humber of late shoots ( at harvest)
4 Humber of millable canes per plot
5 Height, of cane
6 Length of cane
7 Humber of intemodes
8 Length of intemode
9 Girth of cane
10 Cane yield per plot
11 Juiciness at 10th month
12 Juiciness at 12th month
13 Brix at 10th month
14 Drix 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 numbor of millable canos per plot had 

relatively high gonotypic coefficient of variation.

The phonotypic coefficient of variation wa3 

highest for sugar yiold por plot (46.1) followed by 

germination count on tho 45th day (43.8) and cans 

yield per plot (40.1). The purity percentago at 12th 

month recorded the lowest phonotypic coofficiant 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 por plot, shoot count on 

the 180th day and cano weight had relatively high 

phenotypic coefficient of variation.

The germination count on the 45th day had the 

highest heritabiiity (69.5) followed by number of 

late shoots at harvest (67.1), shoot count on the 1G0th 

day (62.7) and sugar yiold por plot (60.0). The 

juiciness at 10th month recorded the lowest heritabiiity 

(4.6) followed by purity percentage at 12th month

(17,7) and juiciness at 12th month (21.4). The low 

horitability estimates recorded in the abovo characters 

indicate tho larger influence of the environment in the 

expression of those characters.
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The genetic advance under selection was highest 

for gemination count on tho 43th day (62.7) followed 

by sugar yield por plot (56.9), number of late shoots 

at harvest (53.0) and cane yield per plot (44.2).

The juiciness at 10th month had tho 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 heritabillty along with high 

gonotic advance were recorded for characters like 

germination count on the 45th day, number of late shoots 

at harvest, sugar yield por plot, shoot count on the 

180th day, cane yiold por plot and number of millable 

canes per plot. This indicates that selection based on 

the above characters will bo effective for Increasing 

tho cane and sugar yield, ncdativoiy high horltability 

and low genetic advance ware recorded for characters 

such as girth of cano, length of intornoda, number of 

intornodes, brix at 10th and 12th months, pol percentage 

at 10th and 12th months and C.C.S,percentage at 10th 

month. Both heritabillty and genetic advance •..-aro low 

for length of cane, juiciness at 10th and 12th months 

and purity percentage at 10th and I2th months.
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4.2,3 Correlation

The analysis of covariances was done for the 

21 characters of tho first ratoon crop and tha geno

typic and phonotypic corrolation coefficients were 

estimated. The gonotypic 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 wixh morphological 

and quality characters

Cane yiold recorded significant and positive 

genotypic correlations with germination count on the 

4Sth day, shoot count on the 130th day, number of late 

shoots at harvest, number of millablo canes per plot, 

cane weight and length of cane. The genotypic correla

tion coefficients of cane yiold with number of Inter

nodes, length of internode and girth of cane were non

significant and positive, ihe quality components such 

as juiciness, brix, pol, purity and C.C.S.percentages 

at 10th and 12th months also recorded non-significant 

and positive genotypic correlations wixh cane yield.
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Tho gonotypic correlations of cane yiold with sugar 

yield was also highly significant and positive,

Tho phenotypic correlation coefficients of cane 

yield por plot was highly significant and positive with 

gcraination count on the 45th day, shoot count on the 

180th day, nuober of lato shoots at harvest, number of 

millable canes per plot, cano weight, length of cane, 

number of intornodes, longth of Intornode, girth of cane 

and sugar yiold per plot. Tho quality charactors 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 yiold por plot.

4.2.3.2 Correlation of sugar viold with morphological 

and quality characters

Sugar yiold per plot had significant and positive 

genotypic correlations with germination count on the 45th 

day, shoot count on tho 180th day, number of late shoots 

at harvest, numbor of millaole canes per plot, cano weight, 

length of cane and number of intornodes. The length of 

internode and girth of cane recorded non-significant but 

positive genotypic correlations with sugar yield por plot. 

Among tho 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 gonotypic 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 tho phenotypic level, tho sugar yield per plot 

had significant and positive correlations with all the 

cane yield components except length of intcmode. The 

phenotypic correlation of length of Internode was non

significant but positive with sugar yiold 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 phonotypic correlations 

with sugar yield por plot. The juiciness at 12th month is 

the only character which had non-significant and positive 

phenotypic correlation with sugar yield per plot.

4.2.3.3 Correlation among cano 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 lato 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 

intamode, girth of cane, juiciness at 10th and 12th months 

brix at 12th month and purity percentage at 10th month had 

non-significant but positive genotypic correlations with 

germination count on the 45th day. The quality characters 

like brix at 10th month, purity percentage at 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 tho phonotypic level, germination count on the 45th 

day recorded significant and positive correlations with 

shoot count on the 180th day, number of late shoots at 

harvest, number of millable canes per plot, length of cans, 

length of internode and juiciness at 12th month, whereas 

cano weight, number of intornodes, girth of eane, juiciness 

and purity percentage at 10th month and brix, pol and C.C.S 

percentages at 12th month had non-significant but positive 

phonotypic 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 1B0th day had significant and 

positive genotypic correlations with number of late shoots at
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harvest and number of millable canos per plot. The 

characters such as length of cane, number of Intornodes, 

length of Internode and Juiciness at 10th and 12th months 

recorded non-significant but positive genotypic correlations 

with shoot count on tho 180th day. The genotypic correlation 

coefficients of shoot count on tho 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, whoreas the characters such 

as number of intemodes, 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 othor 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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Tho number of late shoots at harvest had highly 

significant and positive gonotypic correlation with 

number of millablo canos per plot only. The characters 

such as cano weight, length of cane, length of intornode, 

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 numbor 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 cano weight, length 

of cane, number of intornodes, Juiciness at 12th month and 

purity percentago at 10th and 12th months had non-signi

ficant but positive phenotypic correlations with number 

of late shoots at harvost. Juiciness at 10th month had non

significant and negative phonotypic correlation with this 

character.
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The number of millablo canos per plot hod signi

ficant positive gonotypic correlation with length of 

cane. The other characters such as number of internodes, 

length of internodo, 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 numbor of millable canes por 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 longth of cane, number of intornodes and length of 

intornode. The cane weight had non-significant and positive 

phenotypic correlations, whereas girth of cano and brix 

at 10th month had non-significant but negative phenotypic 

correlations with number of millablo canos por plot. All 

tho othor 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 phonotypic correlations 

with number of millable canos per plot.
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Cana weight had highly significant positive 

genotypic correlations with length of cano and girth 

of sane only. Tho genotypic correlation coefficients of 

cano weight ware non-significant but positive with all 

other yield and quality characters such as numbor of 

intornodes, longth of internodo, juiciness, brix, pol, 

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

At tho phenotypic level, cane weight rocorded 

significant positive correlations with length of cane, 

number of intornodes, length of intornode, 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 phonotypic correlations, whereas 

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

had non-significant and negative phenotypic correlations 

with cano weight.

The length of cano had significant positive geno

typic correlation with number of intornodes, whereas the 

characters such as length of internodo, girth of cane, 

brix at 12th month, Juicinoss, 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 

longth of cano with numbor of internodos, longth of 

internodo, girth of cano and Juicinoss at 10th month 

woro significant and positive. The characters such as 

Juiciness at 12th month, brix at 10th month and pel, 

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

had non-significant but positive phenotypic correlations 

with longth 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 nogative genotypic correlation with longth of 

intemode and non-significant and negativo genotypic 

correlation with girth of cane. All tho 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 intornodes.

The phenotypic correlations of number of intornodes 

were significant and positive with juiciness, brix, pol, 

purity and C.C.S. percentages at 12th month. Tho longtn 

of intornode had significant but negative phenotypic 

correlation and the other characters such as girth of cano.
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juicinosc, bri;;, pol, purity and C.C.S.percentages, at 

10th month had non-signifleant but positive phenotypic 

correlations with nuaber al incernouos.

The ger.otypic correlation coefficients of length 

of intornode v.ere non-significant but positive with girth 

of cano, juiciness and purity percentage as loth month,

Tho longth of internodo had non-significant and negative 

gonotypic correlations with characters such as Juiciness 

and purity porcentage at 12th month and brix, pol and 

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

At tho phonotypic levol, length of Internode showed 

non-significant and positive correlations with girth of 

cane end juicinoss and purify percentage at 10th month.

The quality characters ouch as brix, pal, purity and C.C.S. 

percentages at 12th month had significant, negative pheno

typic correlations wixh length of intornode, whereas this 

character had non-oignificont and negative phenotypic 

correlations with juiciness at 12th month, brix, pol and 

C.C.S.porcootagGS at 10th month.

Tho girth of cano had non-significant but positive 

genotypic correlations with brix and pol porcentage at 10th
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month and Juicinoss, purity and C.C.S. percentages at 

10th and 12th months whereas the characters such as brix 

and pol percentage at 12th month had non-significant and 

negative genotypic correlations.

The phonotypic 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.

Tho phenotypic correlation coefficients of Juiciness 

at 10th month was signiileant and positive with juiciness 

at 12th month, whereas it was non-significant and positive 

with purity and C.C.S. percentage at 10th month, Tho 

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 phonotypic correla

tions with Juiciness at 10th month.
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The gonotypic correlation coefficients of juicinoss 

at 12th nonth were non-significant but positive with the 

quality characters such as brix, pol, purity and C.C.S, 

percentages at 10th and 12th months.

The phonotypic correlation coefficients of juiciness 

at 12th month wore 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 month 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 porcentage at 

12th month had non-significant but positive genotypic 

corrolaxion with this character.

The phenotypic correlation coefficients of brix 

at 10th month wore 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 gonotypic 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 hod non-significant but positive 

genotypic and phonotypic correlations with this character.

Tha pol porcentage at 10th month had significant 

positive gonotypic correlations with pol percentage at 

12th month, purity percentage at 10th month and C.C.S. 

porcontago at 10th and 12th months. Purity percentage at 

12th month had non-significant but positive genotypic 

correlation with pol percentage at 10th month.

At tho phonotypic level, all the quality characters 

such as pol percontago at 12th month and purity and C.C.S. 

porcontagos at 10th and 12ch months had significant 

positive correlations with pol percentago at 10th month.

The genotypic and phenotypic correlation coefficient* 

of Pol percontago at 12th month were highly significant 

and positive with purity and C.C.S,percentages at 10th 

and 12th months.

The purity percentage at 10th month had non-signi

ficant but positive genotypic correlations with purity 

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

and 12th months.

At the phonotypic lovol, 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 phonotypic 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 rocorded 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 cano, number of intornodes, length of internodo 

and girth of cane are considered as components of cane 

yiold. 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.

Tho direct and indiroct effects of six components 

on cano yield, throe components on C.C.S.percentage and 

the two components on sugar yield along with their 

respective genotypic correlations are presented in 

Tables 15, 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 indiroct effects 

on cano yield through number of intornodes (0.17) and 

length of intornode (0.11). The numbor of millable canes 

per plot also exerts a very high negative indirect effect 

(••0.49) on cane yiold 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 cano yield via number of intornodes



T a b l o  1 5 .  D i r e c t  a n d  i n d i r o c t  e f f e c t s  o f  t h e  c o m p o n e n t s  o n  c a n e  y i e l d
i n  t h o  f i r s t  r a t o o n  c r o p

Indirect effects via

51.
No.

Components Direct ■■ ■ 
effectbNo. of milla

ble canes 
per plot.

Weight
of

cane

Length
of

cane

No. of 
inter- 
nodos

Length
of
Inter—
nodo

Girth
of
cane

4 U  L»CSJ_

corre
lation

1. Number of milla- 
blo canes per 
plot 1.16 -0.05 -0.49 0.17 0.11 -0.08 0.82

2. height of cano 0.7 9 -0.07 - -0.73 0.22 0.16 0.13 0.50

3. JLength 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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T a b l e  1 6 ,  D i r e c t  a n d  i n d i r e c t  e f f e c t s  o f  t h e  c o m p o n e n t s
o n  C . C . S .  p e r c e n t a g e  i n  t h o  f i r s t  r a t o o n  c r o p

+>+> o o
Indirect affects via

Total
SI.
Ho. Components

£ “ Juiciness Brix Pol at 
■hij. at 12th at 12th 12th 
Q month month month

corre
lation

1. Juiciness at 
124h month -0.03 - 0.28 -0.03 0.22

2. Brix at 12tn 
month 1.23 -0.01 - -0.22 1.00

3. r-ol at 12th 
month -0.21 -0.01 1.22 . 1.00

Residual effect; 0,016

Tabla 17. Diroct and indirect effects of the components 
on sugar yield in tho first ratoon crop

SI.
MO. Compononts Di

ro
ct

ef
fe

ct
s Indirect effects via Total
Cane yield C.C.S.percen- corre- 
por plot tage at 12th lation 

month

1. Cane yiold per 
plot 0.86 - 0.08 0.94

2. C.C.S.Percent
age at 12th n 
month 0,30 0.23 - 0.53

Residual effect : 0.157



,7. Path diagram shoeing 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. Humber of millable canes per plot

2. lVolght of cane

3. Length of cane

4. Humber of internodes 

3. 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 

R - Residual effect.
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R E L A T I O N S H I P S  O F  c r A N E  V I E L D  P E R  P L O T ,  C  C  S  P E R C E N T A G E  

A N D  S U 6 A R  V I E L D  P E R  P L O T  IN T H E  F I R S T  R A T O O N  C R O P

D I R E C T  E F F E C T S  S H O W N  IM A R R O W S  I N T E R R E L A T I O N S H I P S  S H O W N  IN S T E P S
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(0,22), length of intornode (0*16) and girth of cano (0.13), 

while this component had high negative indirect effect 

(-0.73) through length of cane and low negative effect 

through number of millablo canes per plot (-0.07).

The numbor of internodes, the third component with 

maximum direct effect { 0.73) on cane yield, exerts positive 

indirect effects through nuoaer of millable canes per plot 

( 0.27) and cano weight ( 0,24), while tho indiroct effects, 

of numbor of internodes on cane yield through length of 

cane (-0.31), length of internode (-0.32) and girth of cane 

(-0.02) wore nogative.

Tno length ot intornode exerts positive direct 

effoct on cane yield (0.62) and indirect effects through 

number of i’iIIIcdIo canes per plot (C.20), cane weight 

(0.20) and girth of cune (0.01). The high nogative indirect 

effect of length of internode on cano yield through len yth 

of cane (-0.42) and number of inteinodes (-0.3B) considerably 

reduced the genotypic correlations of length of internode 

with cano yield.

The girth of cane had a low positive direct effect 

(0.18) on cane yield. This component exerts high positive 

indirect effoct on cane yiold through cane weight (0.58)
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and low indiroct effect rhrough length of intornode. The 

girth of cans had high negative Indirect offset on cane 

yield via, numbor of millablo canes per plot (-0.54) and 

low negative indiroct offocts through longth of cano (-0.02) 

number of intornodes (-0.00), thereby reducing the positive 

genotypic correlations of girth of cane and cano yiold.

The longth of cano exerts high negative direct 

effect (-0,97) on cane yield, even though tho genotypic 

correlation between length of cano and cano yield is highly 

significant and positive. Tho length of cano had positive 

indirect efiocts on cano yield through the remaining five 

components such as numbor of nlllaole canos per plot (0.59), 

cano weight ( 0.59), number of internodos ( 0.33), length 

of intornode ( 0,27) and girth of cane (0,01).

Tne low residual effect indicates that most of the 

gonetic variability for cane yield and Its components has 

been accounted by this model. The number of millable 

canes per plot, cane weight and numbor of internodes, which 

had high positive direct effects on can® yield may be 

considered during Selection programmes for Increasing tho 

yield cf cane.

Among tne throe components of C.C.S. perccntaga, the
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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 taonth(-Q.Q3) had negative direct 

effects on C.C.S. percentage. Tho 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 I2th month exerts high positive 

indirect effect on C.C.S, percentage through brix at 12th 

month (0.28) and low negative indiroct 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 offset on C.C.S. percentage may be 

considered during selection programmes for increasing the 

sugar recovery.

Among the two components of sugar yield, tho 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 indiroct effect on sugar
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yieid through C.C.S. percentage ( 0.08) which in turn 

oxorts comparatively high positive indirect effect { 0.23) 

through cano yiold. By increasing tho cane yiold por 

plot rather than C.C.S. percentage, the sugar yield por 

plot can bo increased. The residual offect 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 

ftosearcn Station, Thlruvalla, Sugarcane Hesoarch Centre, 

Chitoor and Horticultural Research Station, Ambalavayal. 

The data collected from the plant crop wore subjected 

to location wise analysis of variance and the abstract 

of AKOVA for eight characters at threo locations are 

presented in Table 18. At Thlruvalla, tho clones revealed 

significant difforences in respect of all the characters 

except pol percentage. At Chittoor, the clones showed 

significant difforences in rospeet of ail the characters 

oxcept length of cane. At Ambalavayal, tho clones 

revoaled significant differences in respect of all the 

eight characters studied.



T a b l e  1 8 .  A n a l y s i s  o f  v a r i a n c e  f o r  t h e  p l a n t  c r o p  a t  t h r e e  l o c a t i o n s

Mean squares

hi. 
ho.

Characters Thiruvalla Chittoor Ambslavayal
Replica
tions

Clones Error F
(clonos)

Replica
tions Clones Error F

{clones)
Replica
tions Clones Error F

(clones)

1. huaber of
a.IS 4.08Billable 8101.63 976.20 168.35 1080.00 1509.05 473.28 3.15 30.00 2501.83 624.93

canes per 
plot

2 . height of 
cane (ig) 0.23 0.07 0.01 7.S5 0.03 0.10 0.01 10.88 0.02 0.09 0.01 9.5S

2. length of 
cane (a) 1*47 0.15 0.02 7.55 0.03 0.13 0.06 2.16 0.01 0.15 0.02

+9
7.50

4. Girth of 
cane (c b ) 0.16 1.17 0.46 2.s2 0.40 0.90 0.25 3.26 0„24 1.10 0.15 7.55

5. Cane yield 
per plot (kg)

ee
2.8?31538.17 3246.27 465.86 6.97 3032.06 2175.01 769.89 64.67 1780.27 511.58 3.48

6* brix {%) 1.81 1.22 0.36 3.3S 0.01 9.50 0.96 8.51 3.61 1.87 0.34 5.58

7. U J 0.92 2.24 0.97 2.31 1.10 5.37 1.34 4.81 2.31 1.55 0.55 2.b1

6. Sugar yield 
per plot (kg) 361.23 63.92 7.55 8.3? 24.41 38.92 9,50 4.55 5.27 32.91 6.64 4.55

* Significant at 5 per cent probability level
•* Significant at 1 per cent probability level
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The genetic parameters such as G.C.V., P.C.V,, 

heritabillty and genetic advance estimated for the eight 

characters on 15 clonos at tho three locations aro 

presented in Table 19. The histogram representing the 

genotypic coefficient of variation, heritabillty and 

genetic advance for the eight characters at the throe 

locations are presented in Figure B.

The sugar yield per plot recorded the maximum 

G.C.V ( 23.7) followod by cano yiold per plot (20.7) 

and number of millablo canes por plot ( 13.7) at 

Thlruvalla. At Chittoor also, the maximum G.C.V was 

recorded by sugar yield per plot ( 20.5) followed by cane 

yiold por plot ( 15.8) and numDcr of millable canes per 

plot (15.0), At Ambalavayal, tho nighost G.C.V was 

recorded oy sugar yiold per plot (23.7) followed by 

number of millablo canos per plot (21.7) and cane yield 

per plot (20.3).

Heritabillty in the broad sense was tho maximum for 

sugar yiold per plot ( 78.9) followed by length of cane 

( 78.7) and cano yield por plot (74.9) at Thlruvalla.

At Chittoor, tho highest heritabillty wa3 for cane weight



T a b le  19 es tim a te *  o f  g e n e t ic  param eters In  th e  p la n t  crop a t  3 lo c a t io n s

£1 . Character

C oefficients of 
Genotypic

variation
Phenotypic

H erita b illty Genetic advance

MO. Thiru-
v a lla

Chittoor Ambala--
vayal

Thiru-
V alla Chittoor Ambala

vayal
Thiru-
v a lla

Chltoor Ambala^-
vayal

Thiru-
valla

Chltoor Ambala—vayal

1 Number of
m iliab le  canes 
p^r p lo t 1 3 .7 15.0 21 .7 16 .7 20 .8 28.0 67 .6 52 .2 60.0 23.2 22.4 34.6

2_ lislght of 
'  canq 1 2 .7 13.6 16 .6 14 . 8 14 .8 19 .8 73.4 84 .7 69.6 22.4 25 .7  * 2 8 .5

3> Length o f cane 10 .5 B.5 12 .2  • 11 .9 13.4 13 .8 78 .7 3 9 .9 77.9 19.3 11.0 22.2

47 Girth o f cane 7.3 6 .1 8 .2 11 .1 8 .4 9 .5 4 3 .8 5 1 .7 75.8 10.2 8.9 14.8
Sr Cane y ie ld  
" per p lo t 20 .7 15 .8 20 .3 2 3 .9 23.0 27.3 74 .9 4 7 .7 55.3 36.9 22.6 31.1

6 Brix 3 .5 10.1 4 .3 4 .7 11 .2 5 .8 54.3 81 .6 69.6 5 .2 18.8 7.4

7 Pol 4 .8 8 .5 4 .0 7 .6 11.0 5 .8 39 .6 60 .1 47 .5 6.2 13.6 5 .7

8 Sugai .̂ y ie ld  
per p lo t 25 .7 20 .5 23 .7 28 .9 26.4 29 .1 78 .9 6 0 .8 66.4 47 .1 32 .9 39 .7

C O



Fig.8. Genotic parameters in the plant crop 
at three locations.

Kft. Characters

1. Number of millablo canes per plot

2. height of cane

3. Length of cane

4. Girth of cane

5. Cane yield per plot

6. Brix

7. Pol

0. Sugar yield per plot





164

(84.7) followed by brix (81.6) and sugar yiold por plot

(60.8). At Ambalavayal, tho heritabillty estimate was 

maximum for length of cane (77,9) followed by girth of 

cane (75.8) and cane weight and brix (69.6 each).

Tho generic advance was highest for sugar yield per 

plot (47.1) followed by cane yield per plot (36.9) at 

Thlruvalla. At Chittoor, the sugar yield per plot recorded 

the maximum genetic advance (32,9) followed by cans 

vxoight (25.7). Sugar yiold per plot recorded tho maximum 

genetic advance (39.7) followed by number of millable canes

per plot (34.6) and cano yiold per plot (31.1) at

Ambalavayal.

At all the three locations, tho sugar yield per 

plot, cane yield por plot, numbor of millablo canes per 

plot and cane weight had high genotypic coefficients of 

variation, heritabillty and genetic advance indicating 

the reliability of those characters in solectlon programmes 

aimed at tho improvement of cano yield and sugar yield.

4.3.1 Cano yield and sugar yield components over locations

4.3.1.1 Number of talllablo canes

The mean numbor of nillable canos per plot of the

15 genotypes at tho throe locations aro presented in



165

Table 20 and graphically presented in Figure 9. The 

clones showed wide variability in respoct of this 

character at all the three locations. At Thiruvalla, the 

clone Co.997 recorded the maxlrauD number of millablo 

canes per plot (181 )followed by Co.7219 (175), while 

at Chittoor, the clone Co.735 recorded the maximum num

ber of millablo canes per plot (187) followed by Co.997 

(178). At Ambalavayal, the clone Co.995 had the maximum 

number of millablo canes per plot (226) followed by 

Co.997 (187). The clono Co.997 recorded the highest 

moan number of millable canes per plot ( 182) over the 

three locations followod by Co.995 (179).

4.3.1.2 Weight of cana

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 clono 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 clono 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 moan cane
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Table 20, \unbar of millable canes per plot at 3 locations

SI* Clones140.
Thlru
valla Chittoor Atnbala-

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.62173 126 150 161 146
5. S-87 141 156 123 140
6. Co.7219 175 160 104 156
7. CoC.777 145 164 132 147
S. OO.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.785 151 187 122 153

G.M. 144.7 151.2 141.3 145.6



Fig.9. Humber of raillable canes
per plot at three locations.

Ho. Clones

1. CoC.774
2. Co.62174
3. Co.997
4. Co. 62175
5. S-8?
6. Co.7219
7. CoC.777
a. 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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Tablo 21. iioiglvt of cano (kg) at 3 locations

m .  clones
Thiru-
valla Chittoor Ambala

vayal Moan

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.f.l. 1.40 1.62 1.21 1.41



Fig.10* Weight of cane at thro© locations

NO. Clones

1. CoC.774
2. Co.62174
3. Go.997
4. Co.62175
S. S-87
6. Co.7219
7. CoC.777
3. Co.740
9. Co.6907
10. Co A.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 presontod 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 Thlruvalla, while at Chittoor, 

CoC.777 recorded tho 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 in) followed by Co.7219 ( 2.49 m) at 

Ambalavayal. Tho mean length of cano over the three 

locations was maximum in S-G7 (2.63 m) followed by CoC.771 

(2.46m) and Co.6907 and Co.62174 (2.43 m oaeh).

4.3.1.4 Girth of cano

The mean girth of cane of the 15 genotypes at tho 

three locations are prosented in Table 23 and the 

graphical representation of the mean girth of cane is 

given in Figure 12. The clono CcC.774 had tho maximum 

girth at Thiruvalla (9.18 cm) followed by Co.62174 

(9.15 cm). At Chittoor, CoC.671 recorded the maximum
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Table 22, Length of cano (ra) at 3 location!)

Si.
No. Clones Thiru-

valla Chittoor Arabala-
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-S7 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 2.23
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 2.20 2.25
12. CoC.771 2,38 2.47 2.52 2.46
13. CoC.671 2.33 2.10 1.84 2.12
14. Co.995 2.45 2.24 1.94 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
a. Co.740
9. Co.6907
10. CoA.7602
11. S-99
12. CoC.771
13. C0C.&71
14. Co.995
15. Co.765
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Table 23. Girth of cans (cm) at 3 locations

Si.
No. Clones

Thiru-
valla Chittoor Ambala

vayal Moan

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 0.17 9.22 8.73 8.71
3. S-87 8.90 9.13 8.95 8.99
6. Co.7219 0.73 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 8.43 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.t.i. 8.13 8.67 8.36 8.38



F i g . 1 2 .  G i r t h  o f  c a n e  a t  t h r e e  l o c a t i o n s

No. £l3Ess

1. CoC.774
2. Co.62174
3. Co.997
4. Co.62175
5. S~37
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 »7S5
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girth {10.86 era) followed by S-99 (9.42 cm). At Arabala- 

vayal also CoC.671 recorded the maximum girth (9.30 cm) 

followed by S-99 (9.22 cm). Tho mean girth of cano over 

tho 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 genotyt os at 

the throe locations are presented in Table 24 and the 

histogram shouing the mean oano yield is given in Figure 13. 

At Thlruvalla, tho clone Co.62175 recorded the maximum 

cano yiold por plot (262 kg) followed oy CoC.771 (243 kg). 

At the other xwo locations viz. Chittoor and Ambalavayal 

tne clone CoC.771 had maximum cane yiold per plot (217 kg 

and 138 kg respectively) followed by Co.6907 (213 kg and 

154 kg respectively), The mean cano yield over tho 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 moan brix of tho 15 donco at tho three 

locations are presented in Tablo 25 and tho graphical 

presentation of the mean orix is given in Figure 14. At 

Thlruvalla, Co.997 recorded tho maximum brix (20.4)
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Table 24. Cane yield per plot (kg) at 3 locations

S :  cionss
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.62173 262 182 133 199
5. S-87 206 167 147 173
6. Co.7219 165 178 141 161
7. CoC.777 193 198 116 169
B. 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.993 186 155 128 156
13, Co.783 153 192 109 151

G.M. 180 167 124 157



Fig,13. Cano yield per plot at throe locations.

No . Clones

1. CoC.7?A
2. Co.62174
3. Co.99?
4. Co.62175
5. S—87
6. Co.7219
7. CaC.77?
8. Co.740
9. Co.6907
10. CoA.7602
11. S-99
12. CoC,7?1
13. CoC.671
14. Co.995
15. Co.705
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Tablo 25. Brlx at 3 locations

ci°nes
Thiru
valla Chittoor Ambala-

vayal Moan

1. CoC.774 18.5 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 18.7 21.0 19.6
6. Co.7219 18.6 23.1 19.5 20.4
7. CoC.777 18.7 20.4 19.8 19.6
e. 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
13. 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



F ig.14. Brlx at three locations.

£&• Clones

1 . CoC.774
2. Co.62174
3. Co.997
4. Co.62175
5. S»37
6. Co.7219
7. CoC.777
8. Co.740
9. Co.6907
10. Co. t.7602
11. 5-99
12. CoC.771
13, CoC.671
14. Co.995
15. Co.735
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followed by CoC.671 (19.9). Ar. 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). ThQ maximum moan brix 

over the three locations was recorded by CoC.671 (22.2), 

followed by Co.6907 (20.8).

4.3.1.7 Pol lercontaoo

The mean pol percentage of the 15 clones at the 

three locations arc presented in Table 26, and the histogram 

representing the mean pol percentage is given In Figuro 13. 

At Thiruvalla, the maximum pol percentage was recorded 

by Co.6907 (18.3) followed by CoC.671 (18.1), while at 

Chittoor tho maximum pol percentage was recorded by CoC.671

(19.8), followed ay 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 tho three locations was recorded by CoC.671

(18.9) followed by Co.6907 (18.5).

4.3.1.8 Yield of bugar

The moan sugar yield per plot of tho 15 genotypes 

at the three locations are presented in Table 27 and the
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Table 26. Pol percentage at 3 locations

ft Clones Thiru~
valla Chittoor Arabala-

vayal Mean

1. CoC.774 16.0 17.0 17.8 16.9
2. Co.62174 15.5 16.6 17.5 16.3
3. Co.997 17.3 16.9 16.9 17.0
4. Co.62173 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 18.3
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

6.84. 16.5 16.7 17.7 17.0



Fig.15. Pol percentage at three locations.

Mo. 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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Tabie 27. Sugar yield per plot (kg) at 3 locations

wo! clonos
Thiru-
valla Chittoor Anbala-

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.297 20.6 16.0 7.3 14.8
4. Co.62173 32.8 17.9 18.9 23.2
3. S-S7 22.6 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.B 18,3
S. Co.740 23.1 17.9 13.0 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 14.8 16.8
12. CoC.771 29.2 27.6 2S.4 27,4
13. CoC.671 19.2 15.0 12.4 15.5
14. Co.995 17.0 13.9 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



F i g .  1 6 ,  S u g a r  y i e l d  p e r  p l o t  a t  t h r e e  l o c a t i o n s .

Ho. 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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sugar yield is graphically presented in Figure 16. At 

Thiruvalla, Co.62175 recorded the maximum sugar yiold 

(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 Arabalavayal the 

clone CoC.771 had the highost sugar yield (25.4 kg) 

followed by Co.62175 and Co.6907 (18.9 kg each). The 

maximum mean sugar yield over tho 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

Tho pooled analysis of varianco of tho data for 

oight 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 staoillty analysis in respect of characters 

like cane weight, length of cano, 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, Tho 

ANOVA for phenotypic stability in rospoct of cane yield, 

sugar yiold and six component characters are presented



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

MO. Clones

1. CoC.774
2. Co.62174
3. Co.997
4. Co.62175
5. 3-87
6. Co.7219
7. CoC.777
8. Co.740
9. Co.6907
10. CoA.7602
11. 3-99
12. CoC.771
13. CoC.671
14. Co.995
15. Co.785



Figure 17
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in Table 26. The genotypes revoalod highly significant 

differences for all tho characters except brix and pol 

percentages. For brix, the genotypes did not shov; any 

significant difference, whereas for pol percentage the 

difference was significant only at 5 par 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 affoctad by the differ

ences in the environment. The linear component alone 

contributed to tho 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 liko brix 

and pol percentages and sugar yield por plot. The variance 

due to pooled deviations are significant for brix and pol 

percentages and sugar yield per plot, indicating tho contri

bution of non-linear component alone in tho 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

Sourco of 
variation df

Mean squares

Number of 
millable 
canes 
per plot

Weight
of

cane

Length
of

cano

Girth
of
cane

Cane yield 
per plot Brix Pol

percen
tage

Sugar
yield
per
plot

** **■ ...... * **
Gonotypes 14 1822 0.11 0 .15 1 .17 2849 2.90 2.49 52 .0

Environment 2 387 oM oM o . l 5 13l8s 11.13 6.25 1 1 0 .1 "

G x Env. 28 336 o .82 0 .85 0 .18 376 1.H 1.85 7 .8

Env + (6 x Env,) 30 © 0.06 0.05 ® @ 2.35 1.39 14 .8

Env (Linear) 1 @ 1 .34 0 .69 © a 22.50 12.46 221.1

G x Env.(linear) 14 © o .oS oM © © 1 .45 1.04 7 .6

Pooled deviation 15 a 0.01 0 .12 @ 0 1.8* 0 .9 § 7 . f

Pooled error 42 214 0.01 0.01 0 .14 291 0.28 0.48 3 .9

* Significant at 5 per cent probability level
** Significant at 1 per cent probability level
& Values not estimated since G x E interaction was non-significant
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coefficient (b) and deviation from regression ( ) of

the IS genotypes were estimated in respect of characters 

such as cano 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

Tho moan cano weight (kg), regression coefficient 

(b) and tho doviation from regression (S^), along with 

variance of environmental means ( <5̂  ) and coefficient of 

of variation of the 13 clones are presented in Table 29.

The mean cane weight (kg) against c.v from data on 13 

clones at three locations are presented in Figure 18.

The clone Co.62175 recorded tho highest cano weight 

(1.7 kg). Eight clones viz Co.62174, Co.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 averago response to the three environ

ments.
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Table 29. Stability parameters for v,eight of cano

61.
NO. Clones Mean

(kg)

Regre
ssion
coeffi
cient
(b)

Devia
tion from 
regression

Variance 
of environ 
mental 
means

( 4

Coeffi
cient of 
varia
tion 
(c.v)

1. CcC.774 1.3 0.54 _0.006 0.03 13.3
2. Co.62174 1.5 0.87 —0.001 0.07 17.6
3. Co.997 1.0 2.SS -0.005 0.37 60.8
4. Co.62175 1.7 1.00 0.002 0.10 13.6
5. S-87 1.6 0.39 0.005 0.02 Q.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
e. 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



Fig. 18. height of cane against c.v. 
at three locations.

Mo. 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.783
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No clone expressed significant deviation from 

regression (Sd valuos) indicating that tho performance 

of the clonos are predictable across environments. Tho 

eight clonos which recorded higher means than tho 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

Tho mean length of cane (m), regression coefficient 

(b) and deviation from regression (SJp along with variance 

of environmental means and c.v are presented in Table 30. 

Tho moan length of cano (m) against c.v from data on 15 

clones in three locations are presented in Figure 19. Tho 

clone S-87 had tho highest mean length of cone (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 clonos Co.740 and 

Co.6907 differed significantly from unity indicating that 

these two clonos are very sensitive to changes in the 

environments. Tho 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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T a b l e  3 0 ,  S t a b i l i t y  p a r a m e t e r s  f o r  l e n g t h  o f  c a n o

SI.
No.

Clones Moan
(m)

Regre
ssion
coeffi
cient
(b)

Devia
tion from 
regress** 
ion

Od>

Variance 
of environ
mental 
means 
, 2,
< V

Coeffici
ent of 
variation
(e.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.6217b 2.3 1.15 —0.004 0.07 11.5
5. 3-07 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.o907 2.4 3.3^ -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 7.5
12. CoC.771 2.9 -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.f'65 2.3 0.97 -0.007 0,05 9.7

Mean 2.3 - - - 12.4

S.E 0,03 0.505 - -

* Significant at 5 per cent probability level
** Significant at 1 per cant probability levGl



Fig. 19* Length of can© against c.v. 
at thro© locations.

Clones

1. CoC.774
2. Co.62174
3. Co.997
4. Cc.62175
5. S-87
6. Co.7219
7. CcC.777
Q. Co.740
9. Cc.6907
1G. GoA.7602
11. S-99
12. CoC.771
13. CoC.671
14. Co.995
15. Cc.785
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environmental changes. Tho deviation from regression 

is not significantly different from aero in all tho 15 

gonotypes Indicating that tho performance of these 

genotypes are predictable across environments. Tho 

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
g

deviation from regression (S^ ) along with variance of 

environmental means and c.v of 15 clonos are presented 

in Table 31. The moan brix against c.v from data on 15 

clones at three locations are presorted in Figure 20.

The clone CoC.671 recorded tho maximum brix (22,2). 

Sevon clones viz. CoC.774, Co.62174, Co.997, Co.7219,

Co.6907, CoC.771 and CoC.671 had higher mean brix than 

the grand moan. Ho genotype differed significantly from 

unit regression indicating that all of them had average 

rosponso. However, the regression coefficient of clone 

Co.62175 was negative indicating its adaptability to 

poor environments.
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T a b l e  3 1 .  S t a b i l i t y  p a r a m e t e r s  f o r  B r i x

SI.
No. Clones Mean

(5S)

Regre
ssion
coeffi
cient
(b)

Devia
tion fr 035 
regress
ion
(s*>

Variance Cooffi 
of environ- cient 
mental of 
means varia- 
/x2s tion 
(V  (c.v)

1. CoC.774 20.4 1.70 -0.126 4.48 10.4
*̂■1 Co.62174 20.3 3.06 3.8$! 18.14 21.0
3. Co.597 20.3 0.65 -0.246 0,66 4.0
4. Co.62175 18.5 -0.86 4,85^ 6.18 13.4
S. S-37 19.6 0.33 2.49$ 2.94 3.7
6. Co.7219 20.4 2.06 4.68? 11.33 16.5
7. CoC.777 19.6 1.02 -0.209 1.63 6 .5
8. Co.740 19.3 0.26 0.721 1.10 5 .4
9. Co.6907 20.8 0.92 4.lSS 5.63 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 1.34 0.218 4.03 9.8
13. CoC.671 22.2 2.22 0.170 7.02 12.6
14. Co.995 17.9 0.27 0.397 0.78 A.9
13. Co.783 19.8 0.99 -0.273 1.47 6.1

Moan 19.9 S0 <31 - 9.7

S.b 0.96 1.107 - -

** Significant at 1 per cent probability level



ig.20. Brlx against c.v, at throo locations.

No, Clones

1. CoC.774
2. Co,62174
3. Co,997
4. Co.62175
5. S-87
6. Co ,7219
7. CoC.777
Q. 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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A
Tho mean square deviations from regression (S^ ) 

values of six clones viz. Co.62174, Co.6217*^ 5-07,

Co,7219, Co.6907 and CoA.7602 differed significantly 

from zero indicating that the porformance of those six 

genotypes are not predictabio with accuracy across 

environments. Tho 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

The moan pol percontage, regression coefficient (b)
p

and 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 

data on 15 clones at throe locations are presented in 

Figure 21. Four clones vis. Co.7219, Co.6907, CoC.771 

and CoC.671 had higher mean pol percentage than tho 

grand mean. No gonotypo differed significantly from 

unit regression In respect of pol percentage indicating 

that all of then have average response. Tho negative 

regression coefficient recorded for tho clones Co.997,

Co.6907 and S—99 indicate thoir below averago sensitivity 

to varying environments.
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T a b l e  3 2 .  S t a b i l i t y  p a r a m e t e r s  f o r  P o l  p e r c e n t a g e

SI.
No* Clones Moan

(/)

Ilsgross- 
ion co
efficient 

<b)

Devia
tion from 
regress
ion

Varlance 
of environ 
mental
raoans

Coeffi
cient 
of varia
tion 
(c.v)

1. CeC.774 16.9 1,30 ..0.163 1.71 7.7
2. Co.62174 16.5 1.38 -0.087 1.90 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-S7 17.0 1.51 -0.420 1.95 8.2
6. Co.7219 17.4 1.10 1,936 2.42 9.0
7. CoC.777 16.4 1,24 -0.416 1.35 7.-*
8. Co.740 16.3 0,65 0.637 1.46 7.4
9. Co.0907 18.5 -0.S6 0.304 1.40 6.6
10. COrt.7602 16.6 3,33 -0.2G1 9.44 18.5
11. S-99 16.3 -0,40 -0.030 0.5S 4.7
12. CoC.771 18.3 1.5B -0.017 2.55 8.7
13. CoC.671 18.9 0,01 0.990 1.47 6.4
14. Co.995 15.7 2.19 -0.443 3.99 12.7
15. Co.703 16.7 1.97 -0.432 3,26 10.8

Mean 17.0 - - - 9.0

S.E 0.703 1.09 - - -

* Significant at 5 por cent probability level
** Significant at 1 por cent probability level



F i g , 2 1 .  P o l  p e r c e n t a g e  a g a i n s t  c . v .
a t  t h r e e  l o c a t i o n s .

22. 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. Co A.7602
11. S-99
12, CoC.771
13. CoC.671
14. Co.995
13. Co.785
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The n'san square deviations from regression (S^ ) 

values differed significantly from zero in two clonos 

vis. Co.62175 and Co.7219 showing that the performance 

of thcso genotypes across environments are unpredictable.

The clonos Co.690?, CoC.771 and CoC.671 recorded 

higher means than tho 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 yiold por plot (kg), regrossion 

coefficient (b), deviation from regression { ) along

with thoir varianco 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, C0.7219, coC.777, Co.740, Co.6907 and 

CoC.771 rocorded higher mean sugar yield than tho grand 

mean. Mono of tho gonotypes differed significantly from 

unit regression coefficient indicating thoir average 

response across environments.
J)

The mean squaro deviation from regression (S^ ) 

differed significantly from zero only in Co.62175

2
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T a b l e  3 3 .  S t a b i l i t y  p a r a m e t e r s  f o r  s u g a r  y i e l d  p e r  p l o t

SI.
Mo. Clones Moan

(kg)

Regre
ssion
coeffi
cient
(b)

Deviation Variance Cooffi-
from regre of environ-
ssion mental ,
(s§) "■»;» & T 1-
d (tfj) (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 -3.09 83.13 61.6
4. Co.62175 23.2 2.30 58. §9 139.77 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 1.3S —0.84 30.10 30,0
0. Co.740 10.7 1.45 -0.82 34.11 31.2
9. Co.6907 24.5 1.72 4.88 47.55 28.1
10. CoA.7602 13.2 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.b 1.96 0.724 t* - -

** Significant at 1 per cent probability level



t i g . 2 2 .  S u g a r  y i e l d  p o r  p l o t  a g a i n s t
c . v .  a t  t h r o ©  l o c a t i o n s .

No. Clones

1. GoC.774
2. Co.62174
3. Co.997
4. Co.62175
5. S—87
6. Co.7219
7. CcC,777
e . Co.740
9. Co.6907
10. CoA.7602
1 1. S-99
12. CoC.771
13. CoC.671
14. Co.995
15. Co.785



JL

T=IG 2 2 .  S U G A R y i E L D  A G A I N S T  C  A T  T H R E E .  L O C A T I O N S

r
\_y

&

o; 
u
D

P
J
Id

<
er
3
UI

G  M

C O E F F I C I E N T  O F  V A R  I AT I O N  (Vo)



190

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 

ana coefficient of variation. The genotypes (clones) 

coming in group 1 (higher means than grand mean along 

with lower c.v) were considered as stable across environ

ments.

4.3.4.1 Humber of millable canes per plot

The mean, variance of environmental means( <5̂  ) 

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 

throe 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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Taole 34. Mean, variance of environmental moans
and coefficient of variation for number 
of millable canos per plot

Variance
SI.
No. Clones Moan of environ

mental 
means
i<Sy)

Of V32
(c,

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-87 140 329.2 16.4
6. Co.7219 156 960.7 10.8
7. CoC.777 147 520.2 15.5
8. Co.740 154 1020.5 20.7
9. Co 11>907 161 220.7 9.2

10. CoA.7602 133 14.0 2.8
11. 5-99 146 293.2 11.8
12. CoC.771 169 •I 42.2 7.0
13. CoC.671 107 7.2 2.5
14. Co.995 179 3303.2 32,1
15. Cc.. 735 153 2120.7 30.0

Mean 145,6 - 14,4

Coefficient



F i g . 2 3 .  H u m b e r  o f  m i l l a b l e  c a n e s  a g a i n s t  c . v .
a t  t h r e e  l o c a t i o n s *

Ho. Clones

1. CoC.774
2. Co.62174
3. Co.997
4. Co.62175
5. 3-87

6 Co.7219
7. CoC.777
3. Co.740
9. Co.6907
10. Co A.7602
11. S-99
12. CoC.771
12. CoC.671
14. Co.995
15. Co.785
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of millable canes than the grand mean along with lowor 

mean c.v indicating their consistency in performance 

across environments.

4.3.4.2 Girth oi cano

The mean girth of can© (cm), variance of environ

mental means and c.v of 15 clones are presented in 

Table 35 and the moan girth of cans against c.v from 

data on 15 clones at three locations are given in 

Figure 24. Four clones via. Co.62174, S-B7, Co.7219 and 

S-99 had higher mean girth of cano than tho grand moan 

along with lower moan c.v indicating their stability 

and consistency in performance across environments,

4.3.4.3 Yield of cane

Tho mean cane yield per plot (leg), variance of 

environmental moans and c.v of 15 clones are presented 

in Table 36, Tho mean cane yiold per plot against c.v 

from data on 15 clonos at threo locations aro presented 

in Figure 25.

Tho clonos S-87, Go.7219, Co.740, Co.6907 and 

CoC.771 recorded higher cane yield por plot than tho 

grand mean along with lower mean c.v indicating the 

stability and consistency in performance across 

environments.
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Table 33. Moan, variance of environmental means 
and coefficient of variation for girth 
of sane

SI. Clones 
No.

Mean
Variance 
of environ
mental 
means

Coofficient 
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
3. 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
8. 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 m 7.3



F i g . 2 4 .  G i r t h  o f  c a n o  a g a i n s t  c . v .
a t  t h r o e  l o c a t i o n s .

fia- Clones

1. CoC.774
2. Co.62174
3. Go.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 36. Mean, variance of environmental means 
and coefficient of variation for cane 
yield por plot

No! Clonss Moan
(kg)

Variance 
of environ
mental meansn

Coefficient 
of varia
tion

(c.v)

1. CoC,774 111 121.2 9.9
2, Co,62174 122 1091.6 27.1
3. Co,997 126 5474.0 38.7
4, C0.6217S 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 33.6
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 1493.5 17.9
13. CoC.671 121 1520.3 32.2
14. Co.993 156 1691.6 26,4
15. Co.785 151 3449.4 38.9

Moan 157.1 *k 29.7



Fig. 25. Cane yiold por plot against 
c.v at throo locations.

H o . C l o n o 3

1. CoC.774
2. Co.62174
3. Co.997
4. Co. 62172*
5. S-87
6. Co.7219
7. CoC.777
8. Go.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 stability analysis dona for component charac

ters on cano yiold and sugar yield gavo an insight in 

to tho characters contributing to yiold stability across 

environments. Among the cane yield and its most important 

components viz. number of millable canos 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 core important components 

viz. brix and pol percentage, the pooled deviations 

were highly significant suggesting the unpredictability 

and unstable nature of those quality characters across 

environments. Therefore, for brooding stable varieties 

across environments due weightage must be given for 

characters like number of millable canos per plot, cane 

weight, girth of cano and cane yield por plot.



DISCUSSION
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Sugarcane is tho most Important sugar yielding 

crop and accounts for about 60^ of the world’s sugar 

production. It is one of tho predominant commercial 

crops of India. As far as Kerala Is concerned, th® 

present production of sugarcane is not sufficient to run 

the three sugar factories in the State. Sugar production 

can bo substantially increased by developing clonos with 

high cane yield and sugar recovery combined with stability 

in performance under diverse conditions. Rao (1968) empha

sised that recent developments in the science of biometri

cal genetics offer scope for applying suitable procedures 

for the improvement of this crop, Inspito of its highly 

complex polyploid and heterozygous nature.

The choice of tho most suitable breeding method, 

for tho rational improvement of yield and its components 

in any crop largely depends on the available genetic 

variability, association between characters, heritabiiity, 

genetic advance under selection and adaptability parameters, 

Selection Is the basic but intricate process in the develop

ment of superior varioties which is based on the varia

bility available in the crop. Selection based on yield

D ISCU SSIO N
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alone Is not very efficient, but based on yield components 

could be more efficient (Evans, 1978).

The present study was conducted with the following 

objectives.

i) Estimation of genetic variability in a varietal 

collection of sugarcane.

ii) Correlation of cane yield and sugar yield with 

their components and cause effoct relationship 

through path analysis.

iii) Estimation of stability parameters and identifi

cation of stable genotypes with high cane and 

sugar yields suited to the different sugarcane 

tracts of Kerala.

In this study, forty eight clones of sugarcane 

were collected and evaluated for two years (plant crop 

and the first ratoon crop). Genetic variability and 

correlations were estimated and path analysis done using 

tho data collected on 21 characters viz. cane yield, 

sugar yiold and their morphological and quality components. 

Fifteen clones solected on the basis of the performance 

of the plant crop were evaluated at three locations 

(Thlruvalla, Chittoor and Ambalavayal), Stability para

meters were estimated using the data collected from the



198

plant crop in the location trials. Stable genotypes 

with high cane and sugar yields suited to different 

sugarcane growing tracts of Kerala were identified.

The results of the study are discussed and conclusions 

drawn as follov;s.

5.1 Genetic variability

Significant differences in rospoct of all the 

twentyone characters in the plant a3 well as the first 

ratoon crop (except juiciness in tho first ratoon crop) 

indicate large amount of genetic variability for all the 

characters in the fortyeight clones. The vast differences 

in the mean values of clonos for all the characters further 

confirm the existence of wide variability in the material. 

Significant variability for various characters in sugar

cane was reported by Brown(1965), Ethirajan(1965), Rao et a] 

(1967)s Bhide(1969), Balasundaram and Bhagyalakshmi(1978a), 

Malr ot al.(1979), Hogarth et al.(1981) and Khairwal et al. 

(19Q5). Genetic variation so essential for selection Is 

however, not directly accessible to measurement. Only tho 

external expression, ie. genetic variance as modified by 

the environment is measurable as phenotypic variance.

Tho variability available in a population could therefore 

be partitioned into heritable and non-herltable components 

with the aid of genetic parameters like genotypic coeffi-
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o
clent of variation (G.C.V), heritabiiity (H ) and 

genetic advance (G.A) which can be used as roliable 

guidelines for selection.

The genotypic coefficient of variation provides 

a valid basis for comparing and assossing the range of 

genetic diversity for quantitative characters. The 

phonotyplc coefficient of variation measures the extont 

of total variability. Tho genotypic coefficient of 

variation was lower than the phenotypic coefficient of 

variation for all the characters studied, both in the 

plant crop and in the first ratoon crop, indicating tho 

influence of the environment on the genotype for the 

expression of the character. Comparatively high values 

of genotypic and phenotypic coefficients of variation 

were recorded in tho plant crop as well as in the first 

ratoon crop for number of millable canos, cane weight, 

germination count on the 45th day, shoot count on the 

180th day, number of late shoots at harvest, C.C.S. 

percentage at 12th month, cane yield and sugar yield per 

plot, offering scope for selection based on these traits 

for crop improvement. The high variability observed in 

the number of millable cones, cane weight, C.C.S. percent

age, cane yield and sugar yield is in agreement with the 

observations of V?rlght( 1956) on tho existence of large
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amounts of variability in hybrid populations of asexually 

propagated out brooding crop spocios. Tho low variability 

for quality attributos such as brix, pol and purity per

centages at 10th and 12th months indicate the difficulty 

in improving those characters by selection as reported by 

Mangelsdorf(1959). The present findings corraborate tho 

earlier reports of !Aariotti{ 1973a, 1975), Khalrwai and 

Sabu (1976), Balasundaram and Bhagyalakshmi (1978a) and 

Nair et al.(1979) on the existence of high variability 

for yiold attributes and lor; variability for quality 

attributes in sugarcane,

Tho estimation of heritable variation is not 

possible with che help of genotypic coefficient of 

variation alone. Burton (1952) had suggested that geno

typic coefficient of variation together with heritabiiity 

estimates would give a bottor idea of selection advance 

to be expected. Selection acts on genetic differences 

and gains from selection for a specific character depends 

largely on the heritabiiity of the character (Allard, 1960). 

Tho degree to which the variabilixy for a quantitative 

character is transmitted to the progeny is referred to 

as heritabiiity and it measures tho heritable portion of 

variability. In an asexually propagated crop such as 

sugarcane, the estimation of heritabiiity in the broad 

sense is meaningful, since all the genetic variability
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is usable between asexual generations by moans of sele

ction (Hogarth, 1971). Tha heritability estimates in 

the present study were moderate to high for majority of 

the characters. This is in agreement with tha report 

of Robinson(1966). Heritabillty values ware moderate 

to high for all "the characters studied both in the plant 

crop and in the first ratoon crop, except juiciness and 

purity percentages at 10th and 12th months. In addition 

to tho above, length of cane also recorded low herlta- 

bility in the first ratoon crop. The high heritabillty 

estimates for majority of the characters indicate that 

the observed variability is often horitablo and tho 

influence of the anvironment is negligible in the express

ion of these characters. Moderate to high heritabillty 

estimates recordod for majority of the characters are in 

agreement with tho reports of George(1962) for stalk 

thicknoss (girth), brix and number of stalks? Ethirajan 

(1965) for cano yiold and rofractometer brlx; Rao et al. 

(1967) for stalk weight (cane weight), number of millable 

canes, germination and sucrose percentage(pol); Bhlde(1969) 

for C.C.S.percentage and cane yield; Batcha(1975) for 

cane weight, cane yield and sugar yield; Khalrwal and 

3abu(1976) and Balasundaraa and 8hagyalakshmi(1978a) 

for stalk thickness (girth), number of millable canes 

and cane weight; Behl et al.(1979) for number of millable
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canes; Singh and Sangvan(1980) for cane weight and cane 

yield; Rcddy(198Q) and Hair et 31.(1980) for number of 

millable canes and cane weight; Singh et al.(19B1b) for 

the length of intornode and sugar content; Rao et al. 

(1983) for brix and girth of cane and Khairwal et al. 

(1985) for number of tillers, cane thickness and cane 

yield.

Johnson et al,(1955a) pointed out that high 

heritabiiity estimate alongRwlth high genetic advance 

was more useful than heritabiiity value alone In predi

cting tho resultant effect of selection. Again in red 

popper, while discussing tho heritabiiity of certain 

characters, Ramanujam and Thirumalachar(1967) reported 

the limitations of estimating heritabiiity in the broad 

sense, since it includes both additive and epistatic 

gone effects. They have suggested that heritabiiity 

estimate in the broad sense will be reliable if accom

panied by high genetic advance, Tho genotic advance 

was high for number of late shoots, sugar yield and 

cane yield both in the plant and the first ratoon crops. 

Relatively high genotic advance was recorded both in the 

plant and the first ratoon crops for number of millable 

canes, shoot count on the 180th day and cane weight.
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Tha characters viz. length of cane, number and length of 

internode, girth of cane, Juiciness, brlx, pol and purity 

percentages at 10th and 12th months recorded low genetic 

advance both in the plant and tho first ratoon crops.

This confirms the low level of genetic variability recorded 

for the above characters and thereby indicate tha difficulty 

in improving them through selection. The high genetic 

advance noticed in the present study for shoot count on 

the 180th day and cane yield is in agreement with the 

results of Ethirajan(1965). However, the low genetic 

advance for length of cane is contrary to the finding of 

Ethlrajan(1965) and in consonance with that of Balasundaram 

and Bhagyalakshrai(1978a). High genetic advanco observed 

in this study for number of millable canes, cano weight, 

girth and cane yield agrees with the reports cf Rao et al. 

(1967), Bhlde(1969) and Batcha(1975) for cane yield; 

Balasundaram and Bhagyalakshmi(1976a) for girth, number of 

millablo canes and cane weight; Behl ot al,(1979) and Reddy

(1980) for number of millable canes; Singh and Sangwan(1980) 

for cano yield, number of millable stallcs and cane weight; 

Singh et al.(l933) for number of millable canos and 

Rhairwal ot al.(1930) for cane yield and millable canes per 

clone. Tho low genetic advance recorded for the sucrose (pol)
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percentage is in conformity with the results of Bala- 

sundaram and Bhagyalakshmi(1976a) and Singh et al.(1983). 

According to Panso(19S7) the characters with high 

heritabiiity and high genetic advance were controlled by 

additive gone action and therefore are amenable to 

genetic improvement through selection. High heritabiiity 

estimates with high genetic advance noticed for number 

of late shoots, sugar yield and cane yield and relatively 

high genetic advance with high heritabiiity estimates 

noticed for number of millable canes, shoot count on the 

180th day and cane weight in the plant crop as well as 

in the first ratoon crop indicates mostly additive gene 

effects and are therefore amenable to genetic improve

ment through selection. The high heritabiiity and high 

gonetic advance recorded for the above characters were 

in conformity with the results of Rao et al. (1967) for 

cane weight and number of millable canes; Bhlde (1969) 

and Batcha (1976) for cane yield; Balasundaram and 

Bhagyalakshmi (1978a) for number of millable canes and 

cane weight and Singh and Sangwan (1980) for cane yield 

and cane weight.

High heritabiiity and lov; gonetic advance recorded 

for length of cane, length of internode, number of lntemodes, 

girth, brix and C.C.S. percentages at 10th month, both in 

tho plant and the first ratoon crops agree with the findings
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of Rao et al.(1967) for length of cano and Balasundaram 

and Bnagyalakshml(197Ba) for length of cano and C.C.S 

percentage. Tha high horltability and low genetic 

advance recorded for the abovo characters may be attri

buted to non-additive gene effects as suggested by 

i-anse(1957).

The low estimates for horltability and genetic 

advance under selection observed for juiciness and 

purity percentage at 10th and 12th months, in both the 

plant crop and the first ratoon crop indicate that 

these characters are highly influenced by the environ

mental factors. It can be concluded that economically 

important characters in sugarcane such as number of 

faillablo canes, cane weight, cano yield and sugar yield, 

which had high genotypic coefficient of variation, 

neriuability and genotic advance aro amenable to genetic 

improvement through selection. These characters therefore 

may have to be considered in selection programmes for 

the genotic improvement of sugarcane.

5,2 Correlation

Correlation provides Information on the nature 

and oxtent of relationship between characters. Tho 

succoss in a sugarcano brooding programme largely depends
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on the efficiency of clonal selection. When tho 

breeder applies selection pressure for a trait, the 

population under selection is not only improved for 

that trait, but is also improved in respect of other 

characters associated with it. Thus correlations facili

tate simultaneous improvement of two or more characters. 

Therefore, a measure of interrelationship between cane 

yield, sugar yield and their components is very essen

tial. Tho estimates of gonotypic and phonotypic correla

tion coefficients between various characters provide the 

intensity and direction of associations. The phenotypic 

correlations better serve the purpose of orientation 

rather than prediction, whereas the genotypic correlations 

are more reliable in the prediction of the resultant 

effect of selection. The genotypic correlations provide 

a reliable measure of genetic association between the 

characters and help to differentiate tho vital associa

tions useful in breeding from the non-vital ones(Falconer, 

1981;. Therefore, analysis of yield in terns of geno

typic and phonotypic correlation coefficients of component 

characters loads to an understanding of characters that 

con form the basis of selection. The gonotypic and 

phenotypic correlations were computed between cane yield, 

sugar yield and the morphological and quality characters



207

and among themsolvss both for tho plant crop and tho 

first ratoon crop. In general, the genotypic correla

tion coefficients wore higher than the phenotypic corre

lation coefficients both in the plant and the first 

ratoon crops, tot? phenotypic correlations have been 

explained as duo to the masking or modifying effect of 

the environment in genetic association between characters 

(Jonnson ot al.19S5b; Oraon et al. 1977).

In the plant crop and the first ratoon crop both 

at the genotypic and phenotypic levels, cane yiold 

recorded highly significant positive correlations with 

germination count on the 4bth day, snoot count on the 

180th day, nuJoer of .Billable canes per plot, cane weight 

ana length of cano, in addition to tho above characters, 

tho number of intornodes and tho girth of cane had signi

ficant positive genotypic and phenotypic corrolations 

vjiih cane yield in tho plant crop. Tha characters such 

as tho number of intornodos, length of lntomode and 

girth of cano recorded noti-signif icant but positive geno

typic correlations with cano yield, v.hore as the above 

components had significant and positive phenotypic corre

lations with cano yiold in tho first raioon crop. The 

hignly significant positive genotypic corrolations of 

cane yield voith germination count on the 45th day, shoot
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count on the 1SOth day, number of millable canes per 

plot, cane weight and length of cane observed both in 

tho plant crop and tho first ratoon crop indicate that 

an improvement in ono or more of theso characters will 

result in an Improvement in cane yield. The significant 

and positive genotypic and phenotypic correlations of 

cane yiold with number of millable canes and length of 

cane are in agreement with the results of Gill(1949), 

Rattan(1951), Varma(1963), Ethirajan(1965), Brown ot al. 

(1969), Mariotti(1971a), Nagatomi and Kodaraa(1971), 

Jaaos(1y71), Batcha and Sahi(1972), Khairwal and Babu 

(1975), Lyrene(1977), Balasundaram and Dhagyalakshmi 

(1978a), Yadav and Sharma(197Q), Singh and Sangwan(1981), 

Kang et al.(19B3), Rao at si,(1983) and Roddy and Khan 

(1984). Tho highly significant positive genotypic and 

phenotypic correlations of shoot count on tho 180th day 

with cane yield observed in this is in conformity with 

the results of Yunia et al,(1983) who havo reported signi

ficant positive genotypic and phenotypic correlations of 

number of tillers par clump with cane yield. The report 

of Reddy and Khan(l984) on highly significant and posi

tive gonotypic and phenotypic correlations of cane yield 

with germination percentage and number of tillors per 

plant is in conformity with the present findings.
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The highly significant and positive genotypic and 

phenotypic correlations of cane yield and cane weight 

observed in this study are in consonance with the 

findings of Singh and Singh(1954), Ethirajan(1965), 

f.lariottl(1972)j i3atcha(1975) , Sahi and Patel(1975),

Khairwal and Babu( 1975), Qalasundaram and Bhagyalakshml 

(1970a), Yadav and Sharma(1978), Kang et al.(19B3) and 

i'unia et al.(19S3). In accordance with the present 

findings, significant and positive gonotypic and pheno

typic correlations of cano yiold and girth of cane have 

been reported earlier by Singh and Singh(1954), Ethirajan 

(1965J, hebert(196S), James(1971),  Lyrone(l977), Kang et a l, 

(1983) and punia et al.(1933), However, Datcha and Sahi 

(1972) and Khairwal and Babu(1975) reported non-signifi

cant and nogative genotypic correlation of girth of cano 

with cane yield. Qalasundaram and 3hagyalakshmi(1978a) 

observed non-significant but positive gonotypic and 

phonotypic correlation coefficients of cane yield with 

girth of cane. This is not in agreement with tho results 

obtained in this study. Juiciness at 10th and 12th months 

had non-significant positive genotypic and phenotypic 

correlations with cano yieid contrary to the reports of 

Singhand Jain(196ti), The quality characters such as 

brix, pol and C.C.S percentages at tho 10th month and
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purity percentage) at 12th month had negative but non

significant genotypic and phenotypic correlations with 

cane yield in the plant crop. The non-significant 

negative genotypic and phenotypic correlations of cane 

yield with brix, pol, and C.C.S percentages at 10th month 

and purity percentage at 12th month reported by Batcha 

(1975) and Knairwal and Babu(l973) are in agreement with 

the present results. The characters ouch as brix, pol 

and C.C.S percentages at 12th month had non-significant 

out positive genotypic and phenotypic correlations with 

cane yield, in the first ratoon crop, all the quality 

characters, viz. brix, pol, purity and C.C.S, percentages 

estimated at 10th and 12th months recorded non-significant 

but positive genotypic and phenotypic corrolations with 

cano yield. The non-significant and positive genotypic 

and phonotyplc correlations of cano yiold with sucrose 

porcontage(pol percentage) is in accordance with the 

findings of Punia ot al.(1993). However, Kang ot al.(1903) 

reported significant but negative genotypic and pheno

typic correlations of brix, pol and C.C.S percentages 

with cane yiold. The non-significant positive genotypic 

and phenotypic correlation coefficients of brix and cane 

yiGld observed in this study are comparable to the results 

of Kao et al,(l9SJ), who have reported non-significant 

positive genotypic and phenotypic correlations of clump
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weight with brlx, Balasundaram and Bhagyalakshmi(1978a) 

reported highly significant negative gor.ox.yplc correla

tions and non-significant negative phenotypic correlations 

of 9ucrose and C.C.S percentages with cano yield, which 

is not in agreement with the results of this study. The 

non-significant genotypic and phenotypic correlation 

coofficients of cane yield with quality components such 

as brix, pol, purity and C.C.S percentages observed in 

this study indicate that the yield and quality components 

are inherited independently or they are under the control 

of different set of genes as reported by Jain(1982), 

Ihereforo, simultaneous improvement of yield and quality 

is rather difficult.

Sugar yield recorded highly significant and positive 

genotypic and phenotypic correlations with cane yield, in 

the ,-lant as well as the first ratoon crop. This is in 

conformity with tho results of Balasundaram and Bhagya- 

lakshroi{1978a) and Kang et al.(1983). Consequent to the 

high positive correlations of sugar yield with cane yield, 

the sugar yield was also significantly and positively 

correlated both at genotypic and phenotypic levels with 

other cane yield components like germination count on the 

43th day, number of millable canes per plot, length of 

cane and numoor of internodes in the plant crop and the
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first ratoon crop. In addition to the above components, 

the sugar yiold had significant positive genotypic and 

phenotypic correlations with shoot count on the 180th 

day, numbor of late shoots at harvest and cano weight 

in the first ratoon crop. The reports of Balasundaram 

and Bhagyalakshrai(1978a) and Kang et al.(1903) on highly 

significant positive genotypic and phenotypic correlations 

of sugar yiold with length of cano and cane weight are 

in agreement with theso findings. However, the non

significant but positive genotypic and phenotypic correla

tions of sugar yiold with number of mlllablo canos per 

row reported by Balasundaram and Bhagyalakshml(1976a) 

are contrary to rhe results obtained in this study.

Tho quality characters such as brix, pol and C.C.S 

percentages at 12th month had significant and positive 

genotypic and phenotypic correlations with sugar yield, 

in tho plant crop as well as the first ratoon crop.

Similar findings were reported by Tai et al.(1978) and 

Kang et al.{1983). Contrary to this, Balasundaram and 

ahagyalakshmi(1978a) reported non-significant negative 

genotypic correlations and non-significant positive pheno

typic correlations of pol and C.C.S percentages with 

sugar yield. The highly significant and positive genotypic 

and phenotypic correlations of sugar yield with cano yield
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and tho Important cano yiold components such as number 

of millablo canes, cane weight and length of cane indi

cat o that by increasing the cane yiold and irs components 

the sugar yiold can also be increased.

Tho germination count on the 45th day had signi

ficant and positive genotypic and phenotypic correlations

with shoot count on the 180th day and number of nillable

canes per plot, in the plant and tho first ratoon crops. 

Shoot count on the 180th day and number of millablo canes 

per plot wore significantly and positively correlated at 

the genotypic and phenotypic levels. This is in agreement 

with the results of Punia et al.(19S3) and Singh et al. 

(1933). This is quite logical because as the germination 

count increases, more number of shoots will be produced 

which in turn leads to more number of nillable canes and 

nigh cane yield.

The number of Billable cano3 per plot had signi

ficant but negative genotypic and phenotypic correlations

with cano weight and girth of cane in the plant crop, 

whereas in the first ratoon crop these correlations were 

non-significant and negativo. Singh and Singh(1954), 

dalasundaram and Bhagyalakshmi(1978a) and Rao et al.(1983) 

have also reported significant and negative genotypic
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and phenoxypic correlations of the number of millable 

canos with cane weight and girth of cano. However, tho 

non-significant positive genotypic and phonotypic correla

tions of number of millable canos with girth of cano, 

its non-significant negative genotypic and phenotypic 

correlations with cano weight reported by I unia ot al. 

(19G3) and tho non-significant negative correlations 

between number of canes and thickness of cane reported 

by bkambaraa(l967) are contrary to the present findings 

in the plant crop. The non-significant negative gono

typic and phonotypic correlations of number of millable 

canes with thlcknoss of cane reported by them ore in 

accordance with tho results obtained in the first ratoon 

crop. Tho non-significant but positive gonotypic and 

phenotypic correlations of numbor of millable canes por

plot with length of cane observed in the plant crop is

in conformity with the results of Qalasundaram and 

ahagyalakshnii( 1978a) but contrary to the results of 

i unia et al.(1983), Bao ot al.(l983) and Kang et al.(19Q3). 

The significant and positive genotypic and phenotypic 

correlations of number of millable canes per plot and 

length of can© reccrdod in the first ratoon crop is in

agreement with the results of Rao et al.(198?). The

number of millable canes per plot had non—slgnifleant
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but positive genotypic and phenotypic correlations with 

orix, pol and C.C.S percentages at 12th month in tho 

plant crop. In tho first ratoon crop this character had 

non-significant positive genotypic and phenotypic correla

tions with brix at 12th month but non-significant negative 

genotypic correlations and non-oignifleant positive 

phenotypic corrolations with pol and C.C.S percentages.

Tho non-significant positive genotypic and phenotypic 

correlations recorded between number of nillable canes 

per plot and brix at 12th nonth in the plant and tho 

first ratoon crops iS in agreement with the results of 

i>ao et al.(19B3). Khairual and Babu(1975) also have 

reported non-significant and positive genotypic correla

tion of nunber of millable canes and brlx similar to the 

present findings. Contrary to this, Kang ot al.{1983) 

reported non-significant negative genotypic and pheno

typic correlataons of number of millable canos with 

brix. Tho non-significant positive genotypic and pheno

typic correlations of nuaoer of millable canes with pol 

and C.C.S percentages at 12th month recorded in the plant 

crop is also contrary to the results of Balasundaram and 

Dhagyalafcshnl(1978a) and Kang et al,(1983), but in 

conformity with the results of Singh ot al.(1981a). The 

non-significant and negative genotypic correlations of
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number of miliaolo canes per plot with pol, purity and 

C.C.S percentages observed in tho first ratoon crop is 

in agreement with the results of Kang et ai.(1983). The 

reports of Khairwal and Sabu{197b) and iunia ot al.(1983) 

on non-significant negative genotypic correlations of 

numoor of millable canes with pol percentage are in 

consonance v,lth tho results obtained in this study on 

tho first ratoon crop.

Cane weight had significant and positivo gonotypic 

and phonotypic correlations with length and girth of cano, 

in the plant crop as well as the first ratoon crop. This 

is In agreement with the results of 6athila(1978) and 

Daiasundarao and 3hagyalakshml(1978a) and Kang et al,(1983). 

Significant and positive genotypic and phenotypic correla

tions of cano weight with girth of cano was reported 

earlier by iiebert(1965) and i-unia ot al.(1983). The 

significant and positive correlations of cane weight with 

longth and girth of cano are quite logical because the 

length and girth of cano are two im< ortant components of 

cano weight. However, csne weight had significant but 

negative correlation with number of millable canos por 

plot, another important coraponont of cano yiold. Therefore, 

as the numbor of millable canos per plot increases, tho
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cane weight will decrease and vice versa. This suggests 

that simultaneous improvement of those two components 

of cane yield by selection is rather difficult and a 

suitable compromise between them must be determined 

in selection programmes (Kang ot al.l9B3). The geno

typic correlations of cane weight with the quality 

components such as brix, pol, purity and C.C.S percent

ages at 10th and 12th months were non-significant and 

negative in the plant crop, whereas It was non-signi

ficant and positive in the first ratoon crop. The non

significant and negative correlations of Gane weight 

with brix is in consonance with tho results of Khapaga 

et 31,(1966) out contrary to the report of Khairwal 

and Babu(1975). The non-significant negative genotypic 

correlation of cane weigilt with pol percentage is in 

agreement with tho results of Batcha(1975), Lapastra 

ot al.(1975) and iunia ot al,(19B3), The non-significant 

negative genotypic and phenotypic correlations of brix, 

pol, purity and C.C.S percentages with cane weight 

reported by Kang ot al.(1983) are also in agreement with 

the present findings. But the non-significant positive 

genotypic and phenotypic correlations of cane weight 

with pol and C.C.s percentages observed in the first 

ratoon crop agree with the rosults of Balasundaram and 

3hagyalakshmi(1973a), -
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Length of cane recorded significant positive 

gonotypic and phenotypic correlations with numbor of 

internodes, length of intomodo and girth of cano in 

the plant crop, whereas this charsctor hod significant 

and positive gonotypic and phenotypic correlations with 

number of Internodes only in the first ratoon crop.

The length of intornode and girth of cane recorded non

significant but positive genotypic correlations and 

significant positive phenotypic correlations with length 

of cane in the first ratoon crop. The number of inter

nodes and length of internode are the two components of 

length of cane and honco the positive correlations 

between those two components and length of cane are 

quite natural. Between the numbor of internodos and 

length of internoda, significant negative genotypic 

and phenotypic correlations are seen which is logical 

because as the number of Internodes increases length of 

the internode will bo reduced and vice versa. The 

significant and positive genotypic and phenotypic corre

lations of length of cano with number of internodeo 

and girth of cane observed in the plant crop is compara

ble to the significant positive genotypic and phenotypic 

Correlations botwoen height of the main shoot and thick

ness of cane and number of internodos per clump reported
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by Singh and Jain(19d8). tkanbaraaf1967) also reported 

highly significant positive correlation between cane 

length and incernode length, significant positive 

genotypic and phenotypic correlations of length of cano 

with girth reported earlier by Stokes(1934), Balasundaram 

and 8hagyalakshml(1978a) and Punia ot al(19B3) are in 

agreement with the results obtained in this study, 

llowevor, the non-significant but positive genotypic and 

phenotypic correlations of length of cane and girth 

reported by Mariotti(1971a), non-significant and negative 

genotypic correlations between length of cane and girth 

reported by Khalm.al and Babu(1975) and Rao et al.(1983) 

were contrary to the present findings. The significant 

and positive genotypic and phenotypic correlations of 

cane length and number of internodeo recorded both in 

the plant and tno first ratoon crops are in conformity 

with the results of Bathila(1978).

Tha quality components such as juiciness, brix, 

pol and C.C.s percentages at 12th month had non-signifi

cant and positive genotypic correlations with length of 

cane, in tho plant crop and tho first ratoon crop. The 

non-significant and positive genotypic corrolation of 

length of cane and pol porcentago roportod by flariotti 

(1971a) also lend sup, ort to the present findings.
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Tho report of Kang at al.(1983) on non-significant 

positive genotypic correlations of C.C.S percentage with 

langth of cane, was in agreement with tho results obtained 

in this study. However, non-significant and negative 

gonotypic correlations of length of cane with brix and 

pol percentages reported by Khairwal and Babu(1975) and 

Kong et al.(1983) are contrary to these results. The 

report of Rao st al.(1983) on significant and positive 

genotypic correlation of brix with length of cone also 

disagree with tho present results. Significant but 

negative genotypic correlations of cane length with 

sucrose and C.C.S percentages reported by Balasundaram 

and Bhagyalakshnii( 1973a), non-significant negative 

gonotypic correlation between length of cane and sucrose 

percentage reported by Punla ot al,(1933) and significant 

positive gonotypic correlation of cane length with 

sucrose j,ercontage reported by Singh et al.(198S) are 

also contrary to the present findings.

The number of internodes recorded significant 

positive genotypic and phenotypic correlations with girth 

of cane in tho piant crop. This is in conformity with 

the results of Singh and Jain(1968). In tho first ratoon 

crop, the number of internodes recorded non-significant 

negative genotypic correlation and non-significant positive
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phenotype correlation with girth of cane. Number of  

internodes recorded highly significant out negative- geno

typic and phenotypic correlations with length of inter

nods both in the plant and first ratoon crops. This is 

quite logical because when the number of internoJes 

increases tho length of intornodo decreases and vice 

versa. The quality characters such os brix, pol, purity 

and C.C.S percentages at 12th month had non-significant 

positive genotypic and significant positive phenotypic 

correlations with number of internedas, both in the 

plant and first ratoon crops. The non-significant 

positive genotypic correlation of brlx and number of 

internodes at 12th month recorded are in conformity with 

the roj orte of Singh ot al.{1<j81a).

The length of internode had non-significant 

positive genotypic and phonatypic correlations with 

girth of cane bath in tho plant and first ratoon crops. 

The quality characters like brix, pol, purity and C.C.S 

percentages at 12th month recorded non-significant nega

tive genotypic correlations with length of incernode in 

tho plant as well as first ratoon crop. All tho above 

quality components had non-significant negative phono

typic correlatians with length of intornode in the plant 

crop, whereas they had significant negative phenotypic
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correlations In the first ratoon crop. However, the 

significant positive genotypic correlation of pol percent

age with length of intemode reported by Singh et al. 

(1901a) was not inagraement with the present findings.

The girth of cane recordod non-significant posi

tive genotypic correlations with juiciness, pol and C.C.S 

percentages at 12th month and non-significant negative 

genotypic correlations with brix and purity percentages 

at 12th month. All the above characters oxccpt juiciness 

at 12th month had non-significant negative phenotypic 

correlations with girth of cane in the plant crop. In 

the first ratoon crop, juiciness, purity and C.C.S. 

percentages at 12th month recorded non-significant 

positive genotypic correlations whoioa3 brix and pol 

percentages at 12th month had non-significant negative 

genotypic correlations with girth of cone. All the 

above characters recorded non-significant positive 

phenotypic correlations 'nith girth of cane-. Singh and 

Jc.in(1S6B) ulso have roi orted non-significant positive 

correlations os girth of cans with juice percentage, 

olKsilar to the results of this study. However, the non

significant and positive genotypic correlations of girth 

of can® with pol and C.C.S percentages observed in this
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study are contrary to the reports of Balaaundaram 

and Bhagyalakshrai(1978a) and Kang ot al.(1983),» even- 

though they are In conformity with the non-significant 

positive genotypic correlation between girth of cane 

and sucrosa(pol) percentage reported by Khairwal and 

Babu(1975). The non-significant negative genotypic 

correlations of brix, with girth of cane observed in 

this study is in agreement with the results of Kang at al, 

(1983) but contrary to the results of Khairwal and 

Sabu(1975)» The non-significant negative genotypic 

correlation and the non-significant positive phenotypic 

correlation of girth of cane with pol percentage obser

ved in the first ratoon crop are in conformity with 

the results of Punla at al,(l983). However, the report 

of Balasundaram and Bhagyalakshmi(1978a) on significant 

positive genotypic correlation between girth of cane 

and pol percentage and significant positive genotypic 

and phenotypic correlations of girth of cane with C.C.S 

percentage aro contrary to the results obtained in this 

study. The non-significant negative phenotypic correla

tion and tho significant positive genotypic correlation 

ootween girth of cane and purity percentage reported by 

Mariottl(1971a) are also contrary to the present findings 

in the first ratoon crop.
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In general, tho quality components such as brix, 

pol, purity and C.C.S. percentages estimated at the 10th 

and 12th months had significant positive genotypic and 

phenotypic correlations among themselves, in the plant 

as well as the first ratoon crap. This is in conformity 

with the results of Bichard(1975), Tai ot al.(1978), 

Singh ot al.(l978), Parashar ot al.(19S0), Kang et al. 

(1983) and Gill et al.(1933). These correlations are 

quite logical because pol, purity and C.C.S.percentages 

are the components estimated from brix percentage in 

juice. Those findings on variability and correlation 

studios suggest that selection based on cane yield and 

its components like number of [Billable eanes and cane 

weight, which have high variability and significant 

positive correlations with cane and sugar yields, will 

give quicker improvements in cane and sugar yields 

rather thun selection basod on quality components like 

brix, pol and C.C.S percentages which had low variabi

lity and correlations with cane yield. The present 

emphasis on cano yield components is amply Justified 

and has to continue without much emphasis on quality 

components.
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5.0 Path analysis

Xho correlation coefficients are used to decer- 

ralno the intensity and direction of character associa

tions In crops. Correlations measure, the extent of 

relationship between yield and other morphological 

characters. The genotypic correlation is a measure of 

tho interdependence of biological characters at the 

genotypic level and the phenotypic correlation is a 

measure of the same, at the phenotypic level. Pheno

typic associations between variables may bo gonetically 

controlled or thoy may 00 brought about by environ

mental influence or by the direct influence of one 

variable on another by correlated common causes. A 

positive genotypic correlation between two variables 

can be counteracted by a negative environmental corre

lation. Further, selection for a trait irs one direction 

may cause cn undesirsd diminution of another trait by 

direct or Indirect effect through a third variable.

The path coefficient analysis devised by bright(1921) 

is an effective means of examining the direct and 

indirect relationships. Permitting a critical examina

tion of the specific factors that produce a genetic 

correlation, this technique proved useful in the 

statistical analysis of cause and effect in a system
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of corrolated variables. Path analysis is a standardised 

partial regression analysis which specifies the relative 

importance and measures the direct influence of ono 

variaols upon another besides partitioning of the 

correlation coefficients into direct and indirect effects 

(Eewoy and Lu, 1939). tho number of nillable canes per 

plot, cane weight, length of cano, number of internodes, 

length of intornode and girth of cans were considered 

as causal factors and cane yield as the effect. The 

juiciness, brix and pol percentages at 12th month wore 

considered as the cau3al factors for C.C.S percentage 

as the effect. The cone yield and C.C.S percentage 

are considered as causal factors and sugar yield as the 

effect in the plant crop as well as the first ratoon 

crop.

In tho plant crop, girth of cane had the maximum 

direct offset on cane yield. The high positive direct 

effect of girth of cane was reduced considerably by the 

negative indirect effects through the othor components 

like number of mlllable canes per plot, weight of cano, 

number of intornodes and length of intemode, resulting 

in a comparatively lower genotypic correlation. The 

maximum direct effect of girth of cane on cano yield



227

was reported earlier by Miller and James (1975) and 

Kang et al.(1983). In the first ratoon crop, tho 

number of millable canes per plot was tho component 

with maximum direct effoct on cane yield. This is 

in agreement with the results of James(1971), Marlotti 

(1973b), Batcha(1975), Khalrwal and Babu(1975), Bala-* 

sundaram and Bhagyalakshmi(1978b), Singh and Sangwan

(1981) and Singh and Sharma(1982). Tho girth of cane 

exerts negative indirect effect through number of 

millable canes per plot which in turn exerts negative 

indirect effect through girth of cane in the plant 

crop ana the first ratoon crop. So in order to have 

maximum cane yiold a compromise between number of 

millable canes per plot and girth of cane is necessary 

during selection programmes (Kang ot al,,1983).

The number of millable canes per plot was the 

second component with high positive direct effect on 

cane yield in the plant crop, whereas in the first 
ratoon crop the woignt o£ cane had the second highest 

direct offeat. fhit is in .conformity with tho findings 

oi Kang ot al.(1933) that number of millable canes had 

maximum positive direct effoct on can© yiold naxt to 

girth of cane. The positive direct effoct of weight of
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cane on cane yield observed in the first ratoon crop 

is also in agreement with the results of Batcha(1975) 

and Singh and Sang>van(1981).

Length of cane was the third major Component 

exerting maximum positive direct effoct in the plant 

crop on cano yield, whoroas in the first ratoon crop 

tho number of internedes was the component in that 

position* The positive direct effect of length of 

cane on cane yield obsorvod in this study is in agree

ment with tho results of Balasundaram and Bhagyalakshmi 

(1978b} and Hooda et al,(1979). Contrary to this, a 

negative direct effect of length of cane on cane yield 

was reported by Mariotti(1973b). The positive direct 

effect of length of cane (0,66) is almost equal to its 

genotypic correlation (0.67) with cane yield. If the 

correlation coefficient between a causal factor and 

the effect is almost equal to its direct effect, the 

cori elation explains a true relationship and therefore 

a direct selection based on that trait will bo very 

affective (Singn and Choudhary, 1977).

The other components in the plant crop such as 

weight of cane, number of internodes and length of 

intornedo had negative direct effects on cone yield.
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fcventhough tho weight of cane and number of internodes 

exert negative direct effects, they had very high 

positive indirect effects on cane yield through girth 

of cane and the length of cane, the two components 

which had maximum direct effect on cane yield Indicat

ing that selection based on girth of cane and length 

of cane will be affective in increasing the yield of 

cane.

In the first ratoon crop, the other components 

such as number of internodos, length of intornode and 

girth of cane exerted positive direct effects on cane 

yield, Earlier report by Singh ot al.(1981c) on maximum 

positive direct offset of number of internodes on Cane 

yield is in agreement with the present findings. The 

length of cane was the only component which had negative 

direct effect on cano yield, even though its genotypic 

correlation was very high and positive. The length of 

cane exertspositive indirect offsets through the other 

components viz. number of millable canes per plot, 

weight of cane, number of internodes, length of inter

node and girth of cano indicating tho importance of the 

indirect causal factors during selection programmes for 

increasing the yield of cane as suggested by Singh and 

Choudhary(1977).
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Among tho chres components of C.C.S percentage, 

tho pol percentage at 12th month had maximum positive 

direct effect in the plant crop, whereas In the first 

ratoon crop, the brix percentage at 12th month had 

maximum positive direct effect. Tho high positive 

direct effect of pol percentage at 12th month on C.C.S 

percentage In the plant crop is in conformity with the 

results of Bhide(1969) and Kang et al.(1983). The 

maximum positive direct effect of brix at 12th month 

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

agreement with the results of Singh et al.(1970) and 

?unia(19S1). Contrary to this, Kang et al.(1983) 

reported negative direct effect of brix on C.C.S.percent

age. in tho plant crop, tho pol percentage at 12th 

month exerted positive indirect effect through brix at 

12th month which in turn exerted high positive indirect 

effect through pol percentage at 12th month, suggesting 

that by increasing the pol percentage, sugar recovery 

(C.C.S percentage) can be increased. The brix and Juiciness 

at 12th month also had positive direct effect on C.C.S 

percentage in the plant crop but the positive indirect 

effects of these two components through pol percentage 

at 12th month is higher, indicating the importance to be 

given to pol percentage in selection programmes for
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increasing sugar recovery. In tho first ratoon crop 

juiciness and pol percentage at 12th month had negative 

direct effects on C.C.S percentage. But they had positive 

indirect effects through brlx at 12th month on C.C.S 

percentage. Eventhough the correlation coefficient of 

pol percentage was positive with C.C.S percentage at 

12th month, the direct effect was negative indicating 

that the indirect causal factors also had to be consi

dered simultaneously for improving the C.C.S percentage, 

as suggested by Singh and Choudhary(1977). The brlx at 

12th month which had high positive direct effect may be 

considered in selection programmes for improving the 

sugar recovery in the first ratoon crop.

Among the two components of sugar yield, the 

cane yiold per plot had high positive direct effect on 

sugar yield rather than C.C.S percentage, in the plant 

as well as tho first ratoon crop. The report of Lu(1984) 

on tho higher contribution of stalk yield for sugar yield 

is in agreement to the present findings. In contrast to 

this, Kang et ai.(1983) reported high positive direct 

effect of C.C.S percentage on sugar yield than cane 

yield. Tho residual effoct represents tho failure of 

the estimated genetic correlation among tho variables to
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account fox tho total genetic variation in a trait 

(Siawell efc al., 1976). In the presont study, tho 

residual effect was low indicating that most of the 

genetic variability In respect of cane and sugar yields 

wore accounted by the modal used for the study of cause 

and effect relationships.

dased on the results obtained on horltabllity, 

genetic advance, correlations and path analysis, the 

ideal plant type suitod to our conditions which can 

give good cans and sugar yields can be suggested. The 

plant type for high yielding clones should havo high 

tillering ability and maximum shoot production, resulting 

in the production of inoro nunoer of millable canes with 

optimum girth and pol percentage. Earlier, Nagatoml et al.

(1982) also suggested a 'ilant ideotype1 based on their 

studies of correlation and path analysis.

S.4 Genotype x Envlronnent interaction

The fifteen selected clones evaluated at three 

locations, revealed significant differences in respect of 

all the eight characters studied except pol percentage 

at Thiruvalla and length of cano at Chittoor. This
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indicates the presence of large amount of variability 

In the clones tested. The genetic parameters estimated 

at tho three locations revealed that sugar yiold per 

plot, cane yield per plot and cane weight had high 

values for genotypic coefficient of variation, horita- 

bility and gonotic advance at all tho three locations 

Indicating tho reliability of these characters In 

selection programmes for the improvement of cane and 

sugar yields. High variability, heritability and 

genetic advance obsorved for cane yield and cane weight 

are In conformity with the results of Hthirajan (1965), 

Aiariottl (1973a), Balasundaram and Bhagyalakshni( 1978a), 

Behl ot al. (1979), Nalr et al. (1980), Singh and 

Sangwan (1980), Singh et al, (1983) and Khalrwal et al. 

(1985).

Tho genotype x environment interactions oncountored 

in yield trials are a chailonge to plant breeders. The 

relative performance of different genotypes gets altered 

in different environments due to the presence of geno

type x environment interaction. In plant breeding pro- 

grammas, evaluation of many potential genotypes in 

different environments Is necessary for identifying and 

selecting tho superior genotypes. The existence of 

interaction results in errors in tho relative ranking of 

genotypes because of the differences in the performance
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of a specified genotyp© under ail environment and the 

performance of different genotypes in a specified environ

ment Therefore, a study of interaction is essential 

in breeding varieties for general adaptation, particularly 

in a crop like sugarcane which is grown under diverse 

agrocllmatlc conditions. The larger the Interaction, the 

smaller axe the chances of progress under selection in 

breading programmes (Comstock and .'toll, 1963).

riant breeders can manipulate the environmental 

interaction either by developing genotypes specifically 

adapted to specified locations or with general adaptation, 

iluschel( 197?) suggested that plant breeders have the 

crioico of either selecting genotypes of restricted 

adaptability for defined ecological conditions or search

ing for genotypes with wider adaptability capable of 

sustaining production inspite of wide variations in 

environment. It would be ideal to select varieties 

which have good performance under all conditions. The 

practical approach is to select genotypes which inter

act less with tho environment. As pointed out by Freemen 

(1&73), the subject of genotype x environment interaction 

has been worked out by Statisticians, quantitative 

geneticists and plant breeders. Quantitative geneticists 

are primarily interested in estimating the interaction
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while plant breeders are interested in selecting superior 

genotypes in the presence of such interactions. The 

present evaluation of 13 genotypes at three locations 

showed differential expression of different characters 

resulting in differences in the relative ranking of geno

types with respect to yield and other characters. The 

differential expression of the same character at three 

locations indicatesthe magnitude of differences In the 

expression of the characters by fluctuations in the 

environment. Such differential expression may reduce 

efficiency of selection based on mean yiold alone.

The ANOVA for phenotypic stability showed that the 

differences between the genotypoe were significant for 

all the characters except brlx. The environments were 

also significantly different in respect of the expression 

of the characters oxcept number of millablo canes. The 

genotype x environment Interaction was significant for 

quality characters like brix and pol percentages and 

sugar yield, whereas it was non-significant for cane yield 

and two important components of yield viz. number of 

millable canes and girth. The significant interaction 

indicates the differential response of the genotypes in 

different environments {Doswal and sangwan, 1985).
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Tho stability in terms of economic output depends on 
too steady state of certain aspects of morphology and 

physiology while allowing others to vary and not on 

the general constancy of the phenotype in varying 

environments. Thus tho stable varieties show low 

genotype x environment interaction for yield and 

quality characters and not necessarily to others 

(Khan, 1981). Earlier, Konnedy(1978) also reported that 

too genotype x environment Interaction was low in 

sugarcane because a new variety is undergoing different 

cycles of 3eloction before release and because of the 

selection of widely adapted varieties in each cycle 

the interaction might have been reduced considerably.

The present findings are in agreement with the 

reports of Kang and Miller(1984) on significant geno

type x environment interaction for brix and sugar yield 

and non-significant interaction for cane yield. The 

significant interaction for number of raillable canes 

per plot and cane yield per plot reported by Rao and 

Bahman(1985) and by Doswal and Sangwan(1985) do not 

find support in the presont findings. The significant 

interaction for brix observed in this study is in con

formity with that of Galvez(1980). Tai et al.(1902)

0
9
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reported highly significant genotype x environment 

interaction for cano weight, sucrose percentage and 

sugar yields. This is in consonance with the results 

of the present srudy. In respect of length of cano 

and cane weight the linear component of the interaction 

alone was significant indicating its contribution to 

tho total interaction. However, the linear component 

of genotypo x environment interaction is non-significant 

for orix, pol percentage and sugar yield, but the 

variance due to pooled deviation is significant for these 

charaetors indicating tho contribution of non-linear 

component of interaction and revealing the unpredicta

ble nature of these characters.

5.5 Stability parameters

Stability parameters are useful to identify 

varieties whicn are widely adaptable to varying agro- 

ecological situations (Finlay and Wilkinson, 1963; 

tberbart and Russell, 1966). The selection of stable 

genotypes will be based on parameters such as mean, 

regression coefficient and deviation from regression 

which are used as criteria for the ranking of genotypes. 

In the absence of such valid parameters, selection will 

be made mainly on the basis of high yield alone resulting
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in the selection of unstable genotypes which are likely 

to fail under adverse and varying environmental condi

tions. Therefore, in addition to high mean yields, 

information on the performance of the cultlvars across 

environments would enable the breeder to select core 

consistent and adapted genotypes. Siramonds(19G1) 

reported that stable cultivars which are less dependent 

upon good environments to do well, have been more 

prominent in potato and sugarcane than in various 

cereals and that such responses have been duo to uncon

scious selection. Various methods for the measurement 

of stability parameters have been suggested by several 

workers.

Finlay and Wllkinson(l963) stated that regression 

coefficient approximating to unity indicate average 

stability. When this is associated with high mean 

yield, varieties have general adaptability and when 

associated with low mean yield they aro poorly adapted 

to all environments. Eberhart and Hussell (1966) suggested 

that a desired variety should have a higher mean than 

the grand mean, regression coefficient equal to ono and 

variance due to deviation from regression as small as 

possible. Later, Dreesa(l969), Paroda and Hays(1971),
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Paroda ot al.(1973) and Langer et al.(1979) stated that 

regression coefficient is a measure of response to vary

ing environments and the mean square deviation from linear 

regression is a true measure of stability, the genotype 

with the least deviation boing the most stable and vice- 

vorsa. but, Bains and Gupta(1972) considered that all 

the throe parameters aro equally important and stated 

that the potential of a genotype to express greater mean 

over environments should bo the moot important criterion, 

since tho other two parameters may not have any parti

cular utility, if the genotype is potentially weak.

The non-significant values for mean square devia

tions from regression observed in all the 15 genotypes 

in respect of cane weight indicate that the linear regress

ion model is sufficient to explain the performance of 

these genotypes for the phenotypic expression of this 

character across environments• The regression coefficient 

differed significantly from unity in clone Co.997, indi

cating that it is highly sensitive to environmental 

cnangos. Tne other clones, Co,62174j Co.62175, S-87,

Co.7219, Co.6907, 3-99, Co^.771 and CoC.671 which had 

higher mean cane weight, non-significant regressions and 

lower mean square deviations from linear regression were 

tho stable genotypos in respect of weight of cans.
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The mean square deviations from regression for 

length of cane was non-significant indicating that the 

performance of all the 15 genotypes Could be predicted 

across environments. The regression coefficient of the 

clones, Co.740 and Co.6907 differed significantly from 

unity indicating that they are very sensitive to environ

mental changes. The negative regression coefficients in 

clones, Co.62174, Co.7219, 0-99 and CoC.771 show below 

average sensitivity to environmental changes and their 

adaptation to poor environments. None of the clones 

satisfied all the three parameters of Oberhart and Hussell 

(1966). however, the clonos Co.62174, S-87, Co.7219, 

CoC.777 and CoC.771 with more length of cane than grand 

moan, regression coefficients not significantly differ

ing from unity and lower moan square deviation from 

regression can bo considered as stable in respect of this 

character.

in respect of brix, the mean square deviations 

from regression woro highly significant in six genotypes, 

uo.62174, Co.62175, S-87, Co.7219, Co.6907 and CoA.7602 

indicating that the performance of rhose genotypes was 

not predictable across environments ana they are unstable 

for brlx. The clones CoC.774, Co.997, CoC.771 and CoC.671 

with higher means, non-3lgnifleant regression coefficients
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and lower values for deviations from regression were 

stable genotypes.

The significant mean square deviations from 

regression recorded in clones Co.62175 and Co.7219 for 

pol percentage indicate that they are unstable. None of 

the 1b genotypes satisfied all the three parameters of 

Eberhart and fnissell(19C6). However, clones Co.997,

Co.6907 and S-99 with negative regression coefficients 

and low values for moan square deviations from regression 

are adapted to poor environments. The clones Co.6907, 

CoC.771 and CoC.671 with higher moans, non-significant 

regression coefficients and low values of mean square 

deviations from regression can be considered as stable 

genotypes in respect of this character.

The deviation from regression is highly significant 

in the clone Co.62175 for sugar yield, thereby indicating 

the unpredictability of tho performance of this clone, 

ine clones S—87, Co,7219, CoC.777, Co.740, Co.6907 and 

CoC.771 with higher mean sugar yield than grand mean, 

regression coefficients not significantly differing from 

unity and non-significant mean square deviation from 

regression are the more stable genot>pes in respect of 

sugar yield.
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The genotype x environment interactions were not 

significant for number of millable canes, girth of cane 

and cane yield. So stability analysis was not performed 

and tho genotype grouping technique suggested by Francis 

and Kannenberg(1978) was adopted for grouping the geno

types into four.basod on their mean and coefficient of 

variation. A responsive variety will have larger yield 

variance across environments and what Is required is a 

measure of consistency of performance that will account 

for yield. A stable genotype is one that provides high 

and consistent performance(Francis and Kannenberg, 1978). 

According to this definition clones coming in Group Z 

are stable with high yield and low coefficient of varia

tion. Although, group III is also consistent It Is 

undesirable and unstable since it performs poorly in 

all the environments resulting in low yields.

In respect of number of millable canes, the clones 

Co.997, Co.6907, S-S9 and CoC.771 recorded higher means 

than the grand mean with low coefficient of variation. 

They come in group I and aro having consistency in 

performance across environments.

The clones Co.62174, S-87, Co.7219 and S-99 which 

had higher mean girth of cane than the grand mean along
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with low coefficient of variation and coming in Group I 

are consistent in performance across environments in 

respect of girth. All the remaining eleven genotypes 

distributed in Groups XI, III and IV are not consistent 

in performance and therefore can be considered as unstable 

in respect of this character. Regarding cane yield, the 

clones, S-87, Co.7219, Co.740, Co.6907 and CoC.771 with 

higher mean yields than the grand mean along with low 

coefficient of variation coming in group I are stable.

The clones Co.62175 and CoC.777 also had higher mean cane 

yield than the grand mean. But they are inconsistent In 

performance across environments as shown from their larger 

coefficient of variation. In the absence of genotype 

grouping tochnique, the above genotypes wore selected on 

the basis of their yield alone resulting in errors in the 

relative ranking of genotypes. The genotype-grouping 

technique is a very useful method for grouping large number 

of genotypes based on yield data collected from several 

environments and identifying stable genotypes with consis

tency in performance across environments.

Among the 15 genotypes, tho clones CoC.771, Co.7219 

and S-87 which had higher cane yield and sugar yield than 

grand mean with stability of performance, satisfying the 

conflicting interests of the cane grower and the miller,



244

can be selected and recommendod to the sugar Industry.

The stability of production is often referred to 

as buffering and varieties which gave high and stable 

economic returns in different environments viz. predicta

ble and unpredictable, are said to be well buffered (Khan, 

1981). There aro two ways through which varietal buffer

ing can be achieved. One is individual buffering, which 

is the characteristic of the genotype of tho individual 

plant and the socond is tho population buffering which 

is achieved through a combination of different genotypes 

in a variety or o population (Allard and Bradshaw, 1964), 

In sugarcane, a variety represents a single genotype 

which is multiplied by vegetative means and grown to 

raise the plant and ratoon crops over years. Therefore, 

the individual buffering is more important in sugarcane.

In breeding well buffered varieties or adapted varieties, 

testing programme to assess the xillering ability in 

plant and ratoon crops and number of millable canes at 

harvest to assess the cane yield Is suggested. Tillering 

is tho most Important factor giving rise to adequate 

number of millable canes for a good cane yiold. So It 

is said that the achievement of constant yield or varietal 

buffering is a function of tillering ability (Khan, 1981).
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Marlotti(1985) suggested that yield stability is 

generally associated with compensation mechanism among 

yield components such as stalk number and stalk diameter.

He stated that stalk number is the component which mostly 

influence the final yield expression with regard to the 

phonotype as well as stability.

The larger number of nillable canes recorded in 

CoC.771 had resulted in stability of yield across environ

ments. The number of late shoots which can be considered 

as a reliable parameter of ratooning ability was also 

comparatively high in CoC.771, The highly significant 

positive genotypic correlation between the number of late 

shoots in the plant crop and the cane yield in the first 

ratoon crop indicatesthat the former character can be 

considered as a reliable guideline for identifying a 

stable yielder in the ratoon crop. In the case of S-37 

and Co.7219, the girth, another important yield component 

was higher than the grand mean along with low coefficient 

of variation. Therefore, girth of cane may be che component 

contributing to yield stability in S-87 and Co.7219 across 

environments. The study suggests that the number of 

mlllablG canes and girth of cane, tho two more important 

Components contributing to cone yield and sugar yield are
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the components responsible for yield stability across 

environments. Therefore, breeding varieties with more 

number of millable canes and girth will result in tha 

development of varieties with stability in performance 

across environments.
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SUMMARY

A research programme was undertaken with the 

following objectives.

1) Studying the genetic variability, correlations

of cane yield and sugar yield with their components, 

the intsrse associations of these characters and 

path analysis in a variotal collection of sugarcane.

ii) Estimation of stability parameters and identifica

tion of stable genotypes with high cane and sugar 

yields suited to different sugarcane tracts of 

Kerala.

The field experiments wore conducted at the Sugarcane 

Research Station, Thiruvalla (1981 to 1983) and at tho 

Sugarcane Research Centra, Chlttoor and Horticultural 

Research station, Ambalavayal (1982 to 1983). The data 

collected on 21 characters (Cane yield, sugar yield and 

important yield and quality components) from the 4g clones 

evaluated (plant crop and first ratoon crop) at Thlruvalla 

wore used for the study of genetic variability, correlations 

and path analysis. Twelve clones selected on the basis of 

the performance of the plant crop wero evaluated along-with 

three popular clones, Co.997, Co.62174, and Co.62175 at 

three locations. The data collected on the number of millable
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canes per plot, cano weight, length of cano, girth of cane, 

cane yiold per plot, brlx, pol and sugar yield per plot 

were anlysed for the study of genotype x environment 

Interaction and estimation of stability parameters.

The analysis of variance for the 21 characters in the 

plant crop and the first ratoon crop revealed significant 

differences in respect of all the characters except Juici

ness at 10th month in the first ratoon crop. Tho wide 

differences in the mean values in all the characters indicate 

the presence of large amount of variability In the biological 

material used for the study. Tho genotypic coefficient of 

variation was highest for number of late shoots at harvest, 

followed by sugar yield per plot and cane yiold per plot 

in the plant crop, whereas in the first ratoon crop the 

germination count on the 45th day recorded tho highest 

genotypic coefficient of variation follouod by sugar yield 

per plot and number of late shoots at harvest. Tho juiciness, 

purity percentage and brlx at 10th and 12th months recorded 

comparatively lower values of genotypic coefficient of 

variation both in tho plant and the first ratoon crops.

Genotypic coefficient of variation along with 

herltability would provide a better understanding of the 

genetic advance to be expected by phenotypic selection. In 

tho plant crop, tho number of late shoots at harvest recorded
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the highest heritabiiity followed by cano weight and can® 

yield per plot, whereas in the first ratoon crop the 

germination count on the 45th day had the highest horita- 

bility followed by number of lato shoots at harvest, shoot 

count on the 180th day and sugar yield per plot. The high 

heritabiiity Indicates the low influence of the environment 

on tho above characters. The juiciness at 12th month and 

purity percentage at 10th and 12th months had low horlia

bility estimates in the plant crop, whereas tho Juiciness at 

10th month and 12th month and purity percentage at 12th month 

recorded low heritabiiity estimates in the first ratoon crop 

indicating the high influence of the environment in the 

expression of these characters.

Heritabiiity alonglvvixh genetic advance is more relia

ble and effective in predicting tho resultant effect of 

selection. Tho genetic advance under selection was maximum 

for number of late shoots at harvest folloued by sugar yield 

per plot and cane yield per plot in the plant crop, whereas 

in the first r3toon crop the germination count on the 45th 

day had the highest genetic advance followed by sugar yield 

por plot, number of late shoots at harvest and cano yield 

per plot. The purity percentage and juiciness at 10th and 

12th months had low valuos for genetic advance both in the
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plant crop and the first ratoon crop, Moderate to high 

hezltability coupled with high genetic advance recorded 

for gemination count on the 45th day, shoot count on tho 

180th day, number of late shoots at harvest, number of 

millable canes per plot, cane yield per plot and sugar 

yiold per plot, both in the plant crop and the first 

ratoon crop indicates that selection based on the above 

components will be effective in the improvement of cane 

and sugar yields. Moderate to high heritabillty and low 

genetic advance recorded for length of cane, girth of 

cano, number of internodes, length of intornode and brlx 

at 10th month in the plant crop and for girth of cane, 

length of internode, number of Intemodoo, brlx and pol 

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

at 10tn month in the firat ratoon crop suggest the unrelia

bility of these characters in selection programmes. The 

moderate to high heritabillty and low genetic advance 

indicate non-additive gene action in the expression of 

tho above characters.

The intensity and direction of relationship between 

characters can be measured by genotypic and phenotypic corre

lations and this information is necossary in a breoding 

programme when selection is based on two or more characters. 

Therefore, analysis of yield in terms of genotypic and 

phenotypic correlations of component characters is necessary
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in understanding the characters that can be used as 

the basis for selection.

The cane yield per plot had significant and positive 

genotypic correlation with germination count on tho 45th 

day, shoot count on the 180th day, number of millable 

canes per plot, cane weight and length of cane in the 

plant as well as the first ratoon crop indicating that 

Improvement in any one or more of those characters will 

result in a simultaneous improvement in cane yield. The 

quality components such as Juiciness, brix, pol and C.C.S. 

percentages at 10th month recorded positive but non-signifi

cant correlations with cane yield in both plant and the 

first ratoon crops thereby indicating that simultaneous 

improvement of yield and quality is difficult by means 

of direct selection. The cane yield and quality components 

exhibited varying degress of association among themselves. 

The number of late shoots at harvest in tho plant crop had 

highly significant and positive genotypic and phenotypic 

correlations v<ith cane yield in the ratoon crop indicating 

that the number of late shoots at harvest can be considered 

as a reliable criterion for the selection of clones with 

good yielding ability in the ratoon crop. The cano yield 

also had significant and positive genotypic correlations 

with sugar yield in both tho crops. Because of the highly
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significant and positive genotypic correlation of cane 

yield with sugar yield, the components of cano yield,viz. 

germination count on the 45th day, number of millable canes 

per plot, cane weight and length of cane also had signi

ficant positive correlation with sugar yield. The quality 

components such as brlx, pol and C.C.S.percentages at 12th 

month also had significant and positive genotypic correla

tions with sugar yield. Tho significant positive genotypic 

and phanotypic correlations of sugar yield with cane yield 

and its important components suggest that by Increasing the 

cane yield per plot, the sugar yield per plot can be increa

sed.

The path coefficient analysis is an effective means 

of examining the direct and indirect relationships permitt

ing a critical examination of the specific factors that 

produce a genotypic correlation and this technique was proved 

to be very useful in the statistical analysis of cause and 

effect in a system of correlated variables. The girth of 

cane, number of millable canes per plot and length of cane 

had high positive direct effect on cane yield among tho six 

components considered for path analysis in the plant crop, 

whereas the number of miliable canes per plot, cane weight 

and number of internodes had high positive direct effect on 

cana yiold in the first ratoon crop. Therefore, for the
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Improvement of cane yield in the plant crop, tho components 

such as girth of cane, number of millable canes per plot 

and length of cane may be considered during selection 

programmes. On tho other hand, for the improvement of cane 

yield in the first ratoon crop due consideration has to be 

given for the components viz. number of millable canes per 

plot, cane weight and number of internodes.

Among tho three components, the pol percentage at 

12th month had high positive direct effect on C.C.S, percent

age in tho plant crop, whereas in tho first ratoon crop, 

brix percentage at 12th month had maximum positive direct 

effect. Therefore, for increasing the C.C.S. percentage or 

sugar recovery due weightage has to be given for pol and 

brix percentages respectively in tho plant and the first 

ratoon crops.

Among tho two components, the cane yield per plot 

had high positive direct effect on sugar yield per plot 

than C.C.S. percentage in both the crops. This again 

confirms the fact that by increasing the cano yield per 

plot rather than C.C.S.percentage, the sugar yield per plot 

can be increased.

The evaluation of the fifteen selected clones at 

throe locations revealed significant differences in respect 

Of all the eight characters except pol percentage at
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Thiruvalla and length of cane at Chittoor Indicating the 

presence of large amount of variability in tho material.

The estimation of genetic parameters revealed that the 

characters vis. sugar yield per plot, cano yiold por plot, 

number of millable canes por plot and cane weight had high 

values of genotypic coefficient of variation, moderate to 

high heritabillty and high genetic advance, suggesting the 

reliability of those characters in selection programmes 

aimed at the improvement of cane yield and sugar yiold.

The pooled analysis of variance revoalod that 

genotype x environment interaction was absent for the 

characters, viz. number of millable canes per plot, girth 

of cane and cano yield per plot. Tho interaction was highT 

significant for length of cano, cane weight, brix and pol 

percentages and sugar yiold per plot. The absence of inter

action for number of millable canes por plot, girth of 

cane and cane yield per plot suggost tho stability of these 

components at the different locations. The estimation of 

stability parameters such as X, b and in respect of 

characters like length of cane, cane weight, brlx, pol and 

3ugar yield per plot revealed that none of tha clones had 

stability for all the component characters. The different 

elones tested showed stability for different component 

characters.
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The grouping of gonotypes based on mean and 

coefficient of variation indicated that none of the clones 

had consistency in performance across environments for 

all the three components viz. number of millable canes 

per plot, girth of cane and cane yield per plot. The 

clones CoC.771, Co.7219 and S-87 with higher cane and 

sugar yields satisfying the conflicting interests of the 

cane grower and the miller along with stability in per

formance across environments can be recommended to the 

sugar industry as stable gonotypes.

The varietal stability is achieved by 'buffering*.

In sugarcane, individual buffering is important and the 

achievement of consistency in performance and stability 

in production is achieved by the tillering ability and the 

production of adequate number of millable canes. Compen

sation mechanism among yield components such as stalk number 

and stalk diameter also results in yield stability. The 

more number of raillablo canes in CoC.771 and increased 

girth in Co.7219 and S-87 had resulted in the stability of 

these clones across environments. The number of millable 

canes and girth are the two components having maximum direct 

contribution for cano yield. Therefore, breeding clones 

with more number of millable canes and girth will simultane

ously result in rha development of clones with stability 

of performance across environments.
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ABSTRACT

Investigations on genetic variability, path 

analysis and stability parameters wore conducted at the 

Sugarcane Research Station, Thiruvalla, Sugarcane 

Research Centre, Chittoor and Horticultural Research 

Station, Ambalavayal. The analysis of data collected 

from 48 clones evaluated at Thiruvalla revealed that 

the clones showed significant differences for all the 

21 characters except Juiciness at 10th month in the 

first ratoon crop. The 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 yield 

per plot and sugar yield per plot recorded moderate to 

high heritabiiity in the broad sense coupled with high 

genetic advance both in the plant and in the first ratoon 

crops indicating that selection based on these characters 

will be effective in improving cane and sugar yields.

Correlation studies revealed that cane yield per 

plot had significant positive genotypic correlations with 

germination count on the 43th day, shoot count on the 180th 

day, number of millable canes per plot, cane weight and 

length of cane both in the plant and the first ratoon 

crops. Therefore, improvement in any one or more of these



characters will result In a simultaneous improvement 

in the yiold of cane. Tho quality characters such as 

Juiciness, brix, pol and C.C.S. percentages at 12th 

month had positive but non-significant correlations 

with cane yield In ths plant crop and the first ratoon 

crop, suggesting difficulty in the simultaneous improve

ment of cane yield and quality characters through direct 

selection.

The number of late shoots at harvest had highly 

significant positive genotypic and phenotypic correla

tions with the yield of cane in the first ratoon crop 

indicating that the number of late shoots at the time of 

harvest can bo considered as a reliable criterion for the 

selection of clones with good yielding ability in the 

ratoon crop. Sugar yiold recorded significant positive 

gonotypic correlations with cano yiold and tho components 

of cano yiold such as germination count on the 45th day, 

number of millable canes per plot, cane weight and length 

of cane. Sugar yiola also had significant positive geno

typic correlations with brix, pol and C.C.S,percentages at 

12th month, Tho significant positive gonotypic correlations 

of sugar yiold with cane yield and its important components 

suggests that by increasing the cano yield, sugar yield per 

plot can bo increased.



Among tho six components considered as causal 

factors of cane yield, tho girth of cane and tho niaabor 

of millablo canes per plot had maximum positive direct 

effects in the plant crop, whereas tho number of millable 

canos par plot and cane weight had maximum positive direct 

effect in tho first ratoon crop. Therefore, for the 

improvement of cano yield in tho plant crop, the girth of 

cans and tho number of millable canes per plot havo to be 

considered, whereas due weightage must bo given for the 

number of millable canos per plot and cane weight in the 

first ratoon crop. For tho improvement of C.C.S.percent

age in the plant crop, the pol percentage which had maxi

mum positive direct effect has to bo considered while the 

brlx percentage which had maximum positive direct effect 

on C.C.S.porcentage has to be considered in the first 

ratoon crop in selection programmes aimed at the improve

ment of C.C.S.porcentage. Among tho two components of 

sugar yield, the cano yield had maximum positive direct 

effect in both plant and tho first ratoon crops suggesting 

that by Increasing tho cane yield per plot rather than

C.C.S.porcentage, tho sugar yiold per plot can be increased

The evaluations of 13 selected clones at three 

locations and estimation of genetic parameters indicated 

that cane yield per plot, sugar yield per plot, number of 

millable canes per plot and cane weight had high genotypic



coefficient of variation, broad sensa heritabiiity and 

genetic advance, suggesting the reliability of the above 

characters in selection programmes aimed at tho improve

ment of cane and sugar yields.

The pooled analysis of the data collected on eight 

characters from the location trials revealed that geno

type x environment interaction was significant for length 

of cane, cano weight, brix, pal and sugar yield per plot, 

Tho non-significant Interaction for number of millable 

canes per plot, girth of cane and cane yield per plot 

indicate the stability of the above characters across 

environments. Tho estimation of stability parameters 

such as mean, regressions coefficient and deviations from 

regression revealed that none of tho clones had stability 

for all tho component characters, Tho clones CoC.771.

Co.7219 and S-87 with higher cane and sugar yield satis

fying the conflicting interests of the cane grower and 

the miller alonrpwith stability in performance across 

environments can be recommended to the sugar industry as 

stable genotypes. Tho grouping of genotypes based on 

mean and coefficient of variation indicated that none of 

tho clones had consistency in performance across environ

ments for all the components.



The varietal stability is achieved by*buffering* 

and compensation mechanism among yield components such 

as stalk number and stalk diameter. The more number of 

millablo canes In CoC.771 and increased girth in Co.7219 

and S—87 had resulted in the stability of these clones 

across environments. The number of millable canes and 

girth are the two components having maximum direct contri

bution for cane yield. Therefore, breeding clones with 

more number of millable canes and girth will result in 

tho development of high yielding clones with stability 

of performance across environments.


