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INTRODUCTION



INTROLUCT ION

Sugarcane (Saccharum offieinaruam L.) is one of

[

the major crops of econcmic importance and it occuples

a predominant position among the commercial crops of

our country. Physlologlically belonging tc the C4 pathway
group, it is a blgger reservoir of cenergy with higher
viold potential than many other crops. Every bit of
cane from top to bottom is uscd in ono way or the other.
Accozding to Rac et al,(1979) sugarcano has a vital

role to play in the present contoxt of energy crisis

in the world., The production of dry mattor from the
sugarcanc crop ranges from 30 to 90 tons por hectarc

per annum. Jne ton of sugarcane on dry welight basis can
yield 0.2% ton of ethanol, 0.23 ton of methanol and

0,13 ton of ethylene.

India has the highest acrcage under sugarcane in
the world but ranks only third in production. The area
vnder sugarcano in India is about 3.2 million hoctares
and tho production 1s 184 million tons of cane with an
estimated output of 8.5 million %ons of sugar, besides
Khandasari, gur and jaggery (Anon., 1983}.



In Korala, sugarcane 1s one of the main cash crops
occupylng an area 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 ecane
production of 4,61,000 tons por yoar is not sufficient
to run tho three sugar factories and to meet the sugar
roquirements of this State. The average duration of
cane crushing in Korala is only 78 days as against
223 days in Tamil Nadu, 203 days in Maharashira and
167 days in Karnpataka (Anon., 1983). Therefore, all
efforts and techneloglcs must be diverted for maxle
mising the cane yleld and sugar ylold per unit area,
timo and input, Lack of high ylelding varieties with
wide adaptabllity and stability suited to the differcnt
agro=ecological situations of the State is the major

constraint in the production of sugarcane.

Rao (1968) cmphasiscd the need for application
of blometrical procedurcs for the improvement of
sugarcan¢ insplte of its highly complex polyploid

and heterozygous nature., The ratisnalisation of



selection procodures based on bilometric parameters
may ensurs quicker and rellable selection of superior

varieties.

The presont studios wero undertakeon with the
objectivos of estimating genctic variability, corrolaw-
tions, direcect and indiroct eoffects of comporients contrie
buting to cane and sugar ylelds and identifying stable
gonotypes with hiyh cane and sugar yield suited to the
different agrosesological situations of Ilerala through
the estimation of stability parametcrs., Study of genetis
variability and analysis of yleld, quality and their
components by correlations and Path analysis will
provide basic information necessary for the improvenent
of this crop through selcection. The cstimatos of
stability parametors caon bo used for identifying stable
genotypes suited to the different sugarcane tracis of
Kerala. Staolo genotypes having highor cane and sugar
yields which satisfy the conflicting interests of the
cane grower and the miller can then be sclecled and

recommended to tho Sugar Indusiry.
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REVIEW OF LITERATURE

Sugarcane accounts for 60 per cent of the World's
sugar production and 1s considered as a *Sure Crop',
which has rescued the sugar industry when Sugar beet,
a temperate zone crop failled due to disease hazayds,
Its cultivation is confined botween 35° south and 35°
north latitudes. More important cane growing countzioes
of the world are Argentina, Australia, Brazil, Cuba,
China, Egypt, Hawail, India, Jamaica, Philippines,
Puexto 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 varlously known as gur, khandasari,
Jaggery etc. are also manufactured. Cuba is the 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 139
million hectares and production was 731 mlllion tons of
cane (Anon.,41981). The yield of raw sugar per hectare
varies from country to country depending upon the climatic
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conditions, management practices, mlll efficlencies

and the potentialities of the varleties cultivated.

Sugarcano has been known to India long before
other countries took to its cultivation, India has
comparatively the highor 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 cane with an estimated oculput of
8.5 million tons of sugar, bosides khandasari, gur
eand jaggery (Anon., 1983). In India, major part of the
cane area lies in the subtropical region on flat plains
of alluvial soll with an elevation of ¢ to 27 @ ahove
mean sea lovel, The important cane growing states in
India are Uttar Pradesh, Bihar, Haryana, Punjab, Madhya
Pradesh, idaharashtra, Gujarath, Karnataka, Andhra Pradesh,
Tamilnadu, Orissa and Kerala., In terms of avea and
preduction of gur, Uttar Pradesh stands first followed
by ilaharashtra, Tamilnadu and Karnatzka, The yleld of
cane per hactare is maximum in Tamilnadu followed by
saharashtra anc Karnataka. Cane 4s cultivated under
climatic extremos in Northern India and the season
favourable for the growth of cane is restriected from July

to October. In the tropical peninsular rcglon where the
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rest of the cane area lles, the climatlc amglitude

is not go wide as in North India., The scil in the
northern cane area is alluvial but generally poor

in organic matter with good molsture retaining capacity,
The 301l of peninsuler India is eithexr clayey loam or
sandy loam, Planting season is from February %o March

in North India and January to February in South India.

As for as Kerala is concerned, sugarcane is one
of the main cash crops and supplies the raw material
requirement of the Sugaxr Industry. The total area
under sugarcans is 9800 ha.of which about 8400 ha.are
in vuilon, Alleppey, Kottayom, Palhanamthitta and Idikki
districts, The remainingi400 ha. is in Palghat district,
particularly in the Chittoor arca. The total produsction
of sugarcaone in the state in torms of gur is 54000 tons.
The present production of cane is not sufficiont to run the

3 sugar factories in the State,

Naiz(1978) identified tho following research gaps
and pointed ocut that:

i)} Production of cana in tho river banks of
Kerala located in Quilon, Alleppey and
Kottayan districts can be considerably



enhanced by identifying varieties with high
cane and sugar yiclds suited to tho rich
alluvial solls,

1i) Identification and popularisation of suitable
varieties for high altitude conditions of
idikki and LWynad can go a long way in increase
ing production.

1ii) 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) 1Identification of varietles tolerant to drought
suitod to thoe hilly areas may enhance the produ=
ction in such regions.

The complex factors govorning sugar production are
many such as tno area under tho crop, varieties grown,
yleld, recovery percentage, climatic hazerds like drought
and flood, damage by pests and diseases and utilisation
of cane for other purposes like manufacture of gur,
khandasazi atc, It is therefore, appropriate that
all useful technolcgies should be transferred to the
field for maximising the production of sugarcans por

unit area, time and input, The basic approaches to



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

and selection.

The cytological complexitiaes of the crop like
high polyploidy, heterozygoslity, sterility, epistasis
etc. render the assumption that the estimation of
genetic parameters are not strictly applicable to this
crop (langelsdorf 1956; Raghavan and CGovindaswamy, 1956).
However, genetical studies by Skinner (1956) and Fanje
and kthirajan (1960) support the view that the crop 1s
amenable to genetic experiments. Rao (1968) emphasized
that recent developments 4in biometrical genetics offer
scope for applying suitable procedures to tho sugarcane
crop insplte of its polyploid, hetorszygous condition
and this approach can be applied gt all levels viz,
choice of parents, cholce of crosses and handling of
early seedling and clonal generations. The choice of
the parents can be rationalised by considering the
genetic diversity, the discriminant function for plant



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

over a number of scasons and locations in the expression
of economic characters. The raticnalisation of selec-
tion procedurss based on biometric paramcters may
ensure better and quicker selection of sultable

varicties.

2.1 Gengtic variability, heritability and genetic

advance

The cholce of the most suitable breeding method
for the rational improvement of yleld and its com=
pononts in any crop largely depends on the genetic
variability, association between characlers, hexritaw
bility and genetlc advance under selection. In the
caso of guantitativoly irhorited characters which are
controlled by a large number of minor genes with cumulaw
tive but small individual effects, the effcct of an
indivlidual gone is so snall when compared to the
environmental fluctuations in that character, that
it becomes impossible to assess the contribution of
each and evary geno to the total variance. Genetic
variation so essential for exploitation by selection,

1s however, not directly accessiblc for measurement.
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Only the external expression of genetic values gs
modified by the environment is measurable as phenow
typic value. The varlabllity available in a population
could be partitioned into heritable and noneheritable
components with tho ald of genetic parameters such as
genotypic coefiicient of variation {G.C.V), phenotypic
coefficient of variation (P.C.V}, heritability (H2)
and genetic advance (G.A) which serves as a basis for

selection.

Selection acts on genetic differences and the
galns from selection for a specific character depond
largely on the heritability of the character(Allard,
1960)+ The degree to which the variability for a
guantltative character is transmiited to the progeny
4o called * horitabilityt. Hexitability can bs defined
as that proportion of total variation in a progeny
which is the result of genetic factors and may be
transmitted.

Hanson et al (1956) proposed tho mathematical
relationshlp of varlous estimates on computation of
horitability which is usually expressecd as a percentage.
In the'broad sense' it refers to the relative proportion

of genotypic variance to phenotypic variance, In the
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tnorrow sense' it is the proportion of additive

genetic variance to phenotyplc variance,

Coefficient of variation is used to compare the
relative variables, when different metric traits are
neasured in different units. Dividing the standard
daviation of the trait by mean, renders the Goeffi-
clent of variation indepondent of the unit of measure=

nent,

Lush {1937) and Johnson et al (1955 a} developed
accurate proceduras for the calculation of genetic
advance under specified intensities of selection,
which in motric¢ traits largely depends on the heritaw=
bility, phenotypic variability of the irait under
salectlon and the selaction differcontisl cxpressed as

phenoilypie standard deviation.

Ths present sugarcane clones in commerclal
cultivatlon are complex polyploids, The heterozygous
and polyploid nature of this crop results in the gonera-
tion of vast gemetlc variability. Cralg (1944) studied
the refractometor brix and welghi per stool in seadling
population and reported greater coefficient of variation

for weight of stool than that for refractometer brix.
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George (1999) roported modorate heritability
estimate for numbor of stalks and high herltability
estimates for stalk thickness and brix, Cane thickness,
length, number of canes, brix etc. wore studied in
sugarcane cxosses 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 the combining ability in sugarcane

hybrids roported that heritsbility for eane yield,

stalk length, and tiller number were 35,45 and 47 per cent
raespectively. Brown (1965) noticed heritability estimates
of 50 per cent and 70 per cent for brix and fibre

respectively in commerclal hybrid sugarcane populations.

The psrformance of the progenies of four intore
varietsl crosses at scedling and setiling stages were
studied by Ethirajan (1965). iie computed the broad sense
heritability and genetic advance for seven characters
viz. stalk population, stalk height, weight, girth,
stalk specific gravity, yleld and brix and reported
heritability of 69.% for cane yield and 91.4% for
refractometer brix. The gonstic advance as percontage
of mean was high for stalk population followed by stalk
height and yleld. Brix recorded low genotic advance and
high heritability.
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Rao ot al (1966) studied 16 hybrid clones at
one location (Coimbatore) and indicated the highly
heritable naturc ef certain characicrs like stalk
vieight ond number of millable canes. Rao et al {1967)
conducted four diffcrent experiments with 10 common
genotypas in varying solil heterogenous conditions,
difforent years, different seasons of planting and
different agro climatic conditions. Under different
soil heterogenity conditions maximum horitabllity
was noticed for weight of stalk (83.8%) followed by
germination percentaga (76.5) and tho lowost hoxita=
bility of 95.4% for height of the stalk. In the 2nd
axporinont over tvwio successive years accounting for
climatic variation, the number of millable canes had
the highest variation followod by capno welght and
girthe. The hozivabllilty percantage was maximum for
nuzber of millable caues (81.2) follouod by cane
welght {78.7). Tho exp rouents at differont scasons
of plenting revealed that tho horitability was maximum
for woight of stalk (89%) followad by sucrose (B83.54%)
and number of millable canes (77.5%). Height of the
cane had the lowcst heritability (683). The exporiments
at differeont locations recordod the highesi horitabi=
ity of 24 for esrly tillews followed by sucrose (83%).
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In this case also the height of the cane had the
lowest heoritability of 56 per cent.

shah et al (1966) worked out broad sense horita-
bility estimates and genetlec advance for six characters
viz. oxtent and speed of germinatlon, height, tillers,
number of green leaves and leaf breadth in 24 south
Indlan clones and 22 north Indian clones, Heritaw
bility percentages ranged from 59.5 (Mean tillers per
plant at 60 days) to 92.6 (Mean leaf breadth at 120 days)
in north Indian group and from 84,8 (Mean number of
tillers per plant at 60 days) to 92,5 (Mcan leaf
broadth at 120 days) in south Indian group, The mean
tillers per plant at 60 days recorded the highest
genetic advance of 64.1% and 174 in south Indian group

and north Indian group respectively.

Bhide (1969) estimated broad sense heritability
for 12 components of yleld and quality in 40 clones of
Saccharun officinaxum and reported that heritability

was maxlmun (91.74) for C.C.S. ¥ and minimum for sugar
yield per acre (63.8%). The range of genatlc advance
was from 1,05 (brix) to 4,54 (purity). The heritability



for quantitative characters ranged from 5.2% (girth)
to 53,74 (cane ylold) and the genetic advance ranged
from 0,17 (cane weight) to 7.60 {(cane yleld).

Mtariottl (1973a) observed the highest herita=
bility for stalk diometer (63i) followed by stalk
welght (53%). He has also noticed high variabllity
for cane yield, number of stalks and stalk woight and
Jow variability for quality components. Allam et al
(1974) studied plant, first ratoon and sacond ratoon
crops of over 100 experimental clones and reported
high broad sense horitability estimates for tons of
cane per hoctare, kg. sugar per ton of cane and kg.
sugar por hectare in plant crep. 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.
Ceosnik and Vencovsky (1974) studied open pollinated
soadlings of five crosses and reporied that heritabie
14ty was generally high for most of the traits. Batcha
(1975) estimatod broad sense heritabilities of 89.6%
for cane yield, 84.2% for sugar yield and 34.Gi% for
sucrose percentage. The highest horitability (97.%;0)



was notlced for single c¢ane weight. The gonetic
advance as percentage of mean was lowest for stalk

thicknoss (53) and highest for cane yleld (30%).

Mariotti (1973) studied eleven characters in
flve hybrild populatlions of sugarcane in clonal plots
for the estimation of heritability and noticed that
haritability was hicher for yleld components than for
efyroctness and sugar quality. The low coefficlent of
genetic variation for pol and julce purity appear to
explain the very low response to selection for these

characters, which showed moderate heritability,

Khairwal and Babu {4976) estimated broad sense
heritability in 30 clones ( released and unrelcased)
and reported that heritability was highest for leaf
width {86.96}5) followed by leaf length (82.83%), cone
thickness (79.20%3) and number of millablo canes (72.54%).
They have also reported moderate heritability percentages
of 68.23 for height of cane aond 65,26 for weight. The
lowest heritability was recorded by sucrose (50%).

Lyrene (1977) rccorded tho percentage of stools
that flowered in ten commercial cloncs, 25 F4 popula=

tions and in S, population from five male parents.
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The heritabllity estimates obtained by regressing F1

population mean on mid parontal values were 54 to 6%,

Sahi et al.(1977) while studying 20 early maturing
sugarcane varieties at two locations, estimatod heritae
bility for H.R.brix at 8th month, hydrometer brix at 9th
month, sucrose, purity, yicld, C,C.S per plot, millable
cunes, wolght of cane otc. in plant and first ratoon
crops. They have reported highest heritability for yleld
(96.245 in plant crop and 91.44% in ratoon crop) followsd
by C.C.$ per plot (94.19% plant crop and 91.33% ratoon
crop). Genetic advance was naximum for C.C.5 per plot
(52,725 for plant crop and 86.3%% for ratoon crop). They
observed that heritability for sucrose, purity, number
of millable cancs and wolght of cane were 10 to 14
lower in ratoon crop and smphasised the importance of
the consideration of the ratoon crop data also in

selectlon programmes,

Galvez and Amador(1978) have grown 22 varietles
over throe crops and observed that heritability was
much greater for brix and stalk diameter than for height
and pol percent. They have also raported the hich pheno~
typic varlability for yleld and majority of its components
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and emphasised the importence and raeliability of brix

in selection programmes.

Balasundaram and Bhagyalakshmi (1978a) studied
the extent of variability and heritability in a group
of 58 varleties of sugarcane representing Indian and
oxotic germplasm. They have reported that stalk yleld
and its components viz. numbor of millable stalks per
Tow, single stalk weight and commereial canesugar per
row had high genetlc variability end heritability in
the broad sense and werc highly amcnable to selection
as indicated by genotic advance. The stalk thickness
and the quality attributes viz, sucrese ¥ and C.C.S %
had low variability and high heritability and had
lawer levels of genetic advance, Stalk thickness,
nuzmber of millable stalks per row and single stalk
weight had broad sense hexitability of 88,56, 63,01
and 85.98 percentages respectively. Stallk length which
is highly influcenced by the onvironment had the lowest
heritabiliby of 46.41% and genelic advance of 71.11%.
The number of millable stalks ond single stalk weight
snowed high lovels of genctic advance, le. 86.45 and
69.63% respectively. Behl et al.(1979) cstimated
heritability and genetic advance in 21 ecarly maturing
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varieties of 300 days duration and reported that

number of millable canes had high genotyplc coefficlent
of variability, heritabllity (474) and genetic advance
(30.97%) under sclection. Cane yleld, which had recorded
the herltability of 33,3 had a low genetlc advance of
3325,

Nair et al (1979) evaluated 126 genotypes of
Sacoharum pfficinazum for cight guontitative charactars
viz., nuober of millable canes per row, thickness of cane,
single cane weight, number of ilntermodes, length of cane,
sucrose % In julce, yileld of cane pur row and C.C.S. per
row and reported hlgh levels of vaslability for yleld
and its assoclated characters aid low lovel of variability

for sucrose & 1n juice.

Singh and Sangwan (1980) reported significant
variapility for stalk charactors in 50 gonotypes. Among
the ylcld and its components studied, stalk yisld por row,
millable stalks per row and stalk weight recorded high
gonotypic and phenotypic coefficients of variation,
heritability and genetic advance. All the other components
viz, stalk diameter, stalk length, internodes per stalk
and length of internode recorded comparatively lowor
values for genctyplc and phonotypic coefficlents of
variation, heritabllity and genetic advapce. The
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highoest heritability (93:) was noticed for stalk
waight followed by stalk ylold per row (90.31%) and
millable stalks per row (88.75%). The lowest heritae-
bility (68,72%) was noticed for stalk diamotor. The
genetic advance was highest for stalk yield per row
(58434%) followed by stalk wolght {46.9%) and millable
stalks per row (40.07¢). The genetlc advance was lawest
for length of internode (17.5%5).

Nair et ol (1980) from their studies with 126
genotypes of Saccharum officinarum reported gonetic
variablility, horitability and genstic advance for ten
characters, Sugar yleld (C.C.S/plot), Stalk yleld and

w0 of its Amportant components viz, singlo stalk weight
and number of millable canes per plot recorded high
levels of heritability, geneilic advance and genetic
variablility. The stalk diamcter, stalk length and
quality attributes possessed moderate horltability, with
low gonezic advance and variability. The genotypic
coofficient of variation ranged from 7.88 (brix) to
37.92 (C.CuS/plot), The heritability percentage ranged
from 65,07 (stalk length) to 86,94 {number of millabls
stalks/plot) and the genelic advance renged from 12,82
(brix) to 68,17 (C.C.S/plot). From the results of the
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study they confirmed the possibilities for improving
sugar yield {GC.C.S/plot) and stalk vield, through
solection by virtus of the high genetic parameters

associated with these characters,

Reddy (1980) estimated heritability in the
broad scnse and genetic advance in respect of cane
vield, numbor of millable cancs, single cane weight,
lenath of millable canc and juice quality in ten varieties
at Anakappalle+ The number of millable canes recorded
maximum heritability (99,27%) and genetic advance
{52.524) with moderate (26.12) genotypic coefficient of
variatlons, inaicating that this characticr is less
vulnerable to environmental influsnce and could be
relied upon as one of the importani criterion for
seloction. Next to number of millablo canes, the single
cane weight had high heritability (93.14%) and genetic
advance (18.2054)., With regard to the quallty characters,
brix recorded the lowest coefficlent of variation and
genetic advance during Januasry. The magnitude of heritae
bility for brix was maximum during Fcbruery (78.995),
followed by pol (79.17), indicating that ihe potentlse
1ity of the varieties can be bost assessed in February

when they attain peak sucrose pexcentage in the juice,
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Hogarth et al (1981) observed progenies
from S0 parental clenes for sugar content, stalk number,
stalk length and stalk diameter and reported that sugar
content showsd little variahility when compared with
the variability for cane yield, Estimated heritability
values by parent progeny analysis uvere low for all theo

charactsxse.

Lyrene (1981) calculated the heritability for
lodging in 40 varieties comprising of ten commercial
varloties, 25 F1'5 and © S1 populations and reported
that the extant of lodging had high heritability. He
has reporied moderale heritanility for brix and low
heritabillty for stalk lenath. Singh et al (1981a) noticed
wide range of phenotypic variability for six out of
tho eight characters studied. The horitability was higher
for number of intcrnodes per stalk, stalk weight,
number of green leaves per stalk and brix. The genetic
advance was roderato for stalk helght, stalk girth,

number of internodes per stalk and brix.

Sankaraparayanan and Shanmugha” sundaram (1981)
estimated narrow sense heritability in 370 progenies
fron 23 crosses involving 19 parents by parent progeny

regression and intra-class varlations 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 obtainocd for leaf width in progenies with eithor of
tha parents viz. maternal (0,552), paternal) (0.548)

and mid parcntal {0.628),

Singh ot al,(1981b) determined genetic variae
bility for cane height, girth, number of internodes,
internode length, cane weight and sugar content. Highost
genotypic coofficient of varlation and genetic advance
were observed in cane helght, followed by cane weight.
Highest heritability was noticced for sugar content
followed by internode length. In general, heritability

values were moderate for the other characters.

Sangwan (1981) studied eight selections from
four crosses for seven stem characters and reported that
heritabllity estimates were high for number of millable
canes per row and cane yield per row and the eéxpected
genetic advance was high for cane length and cane yield.
Cuenya ot al, (1983) while studyving the effoctivoness of

selection for increased brix values in 20 families each
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of 30 distinctly diffcrent genetypes reported that
heritability ranged between zero and 0.8%9 indicating
the unwreliability of selection based on the presumption
that brix value displays high heritability. Rao et al.
{1983) studied 190 progenies of 19 crosses olong with
four standards and reported that F.C.Y. and G.C.V.

ware maxinum for clump weight followed by millable
stalks por clump and brix. The broad sense horitability
estimates were high for brix (74.7) followed by stalk
dismetexr (64.4) and stalk length (57.2). Tha genetic
advance was reported to bs high only for stalk length
(26.28) and low for brix (3.38) and stalk dlamoter (0.47).
Singh et al. (1983} reported high horitability estimates
for numbor of millable canes (83.97) followed by sucrose
percentage (78.57) and number of tillers (66.93) based
on the evaluation ot 126 genotypes selected from 15
crosses., The genctlc 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 yleld (7.17).



Variability, bread sonso heritability and
gonetic advance werae estimated in a mutagen induced
variable population by Khairwal et al. (1985) and
reported that genotypic coefficient of variation
was high for yleld of cane por clone (39.27)
followed by tillers per clone (17.17) and millable
canes pcr clone (16.28), Heritabillty estimates
wore reported to be moderateto high for all the
characters except number of internodes (23.49).
The highest heritability was recorded for cane
thicknoss (89.74) followed by cane length (87.78L
cane yleld (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 numbor of
intornodes (4.95), internode length (12,12) and
cane thickness (20.,60) had comparatively lower

values of genctic advance.



2.2 Correlation

Correlation 1s a measure of the extont of relation=-
ship betwean any two variables. Genotypic correlation 1is
a measure of the interdependence of biological characters
at the genotypic lovel, while phenotypic correlation is
a moasure of tho intordependence at the phenotypic level.
Fishor (1918) developed a method of application of the
thoory of correlation of variables in understanding their
influence in biological systom. Suitable procedures for
tho computation of genotypic and phenotypic correlation
coefficients were introduced by Burton (1932),

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 associlatlion among the

above components 1s essentilal for breeding elite varletles.

Barber (1916) extensively studied the association
between morphological characters apnd juice quality in
North Indiocn canes and reported a low but positive
asgociation between cane longth and sucrose, a low
negative assoclation between leaf length, loaf-width and
sucrose. Howover, he could not find any association

between stalk thickness and sucrose content,
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Stokes (1934) from biomstric studles in Saccharum

officlnarum observed a low positive correlation betwoen

sucrose with fibre and stalk height, Low positive assow
clations were also noticed between fibre with diameter,
stalk wsight and length of internode. tle has also
reported significant positive corrolation between stalk
thickneoas and stalk height. Mangelsdorf (1933) reported
significant positive association of brix percentage with
sucrose percentage and purlty coofficient. Meintosh (193%)
noticed positive corrolations between carly vigour and
cane yleld in cane varioties of Barbados, Highly signi-
ficant posltive correlation of yiecld with length and
nunber of canes pexr unit area was reported by Gill (1949).
Dillewijn (1950) regorted linear rolationship betweesn
cane length and stalk welght and number of canes and
yield. Significant positlve assoclation of number of
millable canes and canc length with cane yicld has been
reported by Rattan {1951). Stevenson (1954) studied the
relationship batween yleld components and quality
components and reporbted a Yow positive assoclation between

cane weight and brix in juice.

Singh and Singh (1954) reperted significant
positive correlation of cane yield with cane length,
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thicknegs of canc and single cane welght. They have also
noticed nonesignificant positive assoclation betueen number
of canes per ploi and imternode number, Significant
nagative association of number of canes with stalk thickness
and single cane weight wereo also reported by them. Correla-
tion between juice weilght and Yeaf charactors wers studied
by Rao and Neai (1956). They reported siaonificant negative
correlation of juice weight per stalk wlth number of green
lecavos, total green leaf area and dry weight of green
loaves. iHebert and Hendorson (1939) studicd eleven
characters among progenles of seven crosses and found
negative association of number of canes with stalk thickness,
brix and sucrose, Bhat et al (1960) reportod non=
signiflcant correlation for canes per clump and brix

between ten months old seedlings and soitlings. High

vield and high sugar were fcund to be negatively correlated
(Rao and Marasimhan, 1963). Vhile summarising the rasults
ontained from three seperato experiments, Varma (1963)
observed that yleld has consistent, positive and significant
corrolation with number of millable canes and cane height,
ile has also notliced that under certain treatments and

in certain yoears, yield was influenced by germination

percentage and number of tillers per plant. Brown {13965)
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observed a non=slgnificant genotypic correlation and

a small positive pheonotypie correlation botwasen brix
in juice and {ibre., CLthircjan (1965) studicd the
assoclation among progenies of four intervariotal
crosses in seedling and clonal gemerations and reported
highly significant positive corrslation between cane
yiold and its components viz, number of canes, height,
stalk thicknoss, single canc weilght and stalk specific
gravity. He has also noticed significant neaative

correlation between cane vield and brix,

Hobert (1963}, studied 90 varletlies in roplicated
field trials at six locations over 13 years and reported
highly sionificant positive correlations of stalk woight
with stalk diamever, vield of canc pez acre and milling
quality. From the low degroe of assoclation noticed
between yleld of cane por acze and yicld of sugar por ton
of Gane, he has suggested the possibilities of selecting
varieties with high yield of cane per acre and high yiold
of sugar per ton of cane. Positive correlations of weight
of millable cane with cane numbor, ceno dlamster and cane

length werc also reported (Anon., 1965},

Negative correlation between brix and stalk diameter

in hybrid progenios were recozded by Luna (1965). Khapaga
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ot al,(1966) studied the stalk weight, length, diameter,
dnternods number and degree of brix in three variectles
and reporied that all characters except degree brix was
correlated with stalk weight. Ekambaram{(1967) studied
200 selections from six crosses for yicid attributes viz,
the length and thickness of cane, number of internodes,
individual welght of canc, tillerdng and juice quality.
He roporied highly signiflcant positive correlation
betwosn cane length and internode length. He has also
raoported nonwsignificant nogative correlation botween
number of canes and thicknoss of cane. Non-Significant
negative correlation between weight of sane and C,C.S
per cent was also observed, He soncluded that thiek long
intexnodes and good tillering has got potentislities for
high yleld.

Jagaihesan ot al,(1967) studied 56 clones of six
species of Saccharum and roported significant positive
correlation of brix with stalk girth and leaf width,

Sinch and Jain (1968) randomly selected twenty plants
of C0.319 and estimated corrolation for six charactoxs
and repozted an Anverse assoclation of number of canos

per clump with thickness of cane, number of internodes



per clump, yield of cane per clump and juice percentage
per clump. Significant posltive correlation between
height of the main shoot and thickness of cane, number of
internodes per clump, yicld of cane per clump <nd juice
psrcentage per clump were also reported. The positive
assoclation of thickness of cane with number of inter-
nodes per clump, yleld of cane per clump and julce
percentage were also confirmed in their studiaes. Julce
percentage per clump was partially correlated with number
of intornodes por clump. Brown et al.(1969) reporied
high pasitive genotypic correlationsbetween cane yleld
and sucrose per plot, number of stalks per plot, and
stalk length. The association between number of cancs
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 c¢rosses ond observed
high positive correlation bstween brix and fibre

percontage.

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

crops of progenies of four sugarcane crosses. They have



32

roportod that solection of seedlings in plant crop

with ten or more stalks, stalk diametcr greater thon

27 mn and brix value greater than 1104 of the mean will
enhance the frequency of seedlings with thosse charactors
in the first ratoon crop by 35, 25 and 20 respectiveoly.
Singh and Sangha (1970) calculated partial and multiple
corrclations in 20 plants of Co0.312 and roported that
the minimum contribution towards cano yicld wes provided
by Juice percoentage followed by girth, numbar of inter-
nodes and number of canes per clump in decreasing order.
Singh et al (1970) confirmed from thoir studies with nins
varieties that leaf Nitrogen content was positively
correlatod with stem wolght and negatively with sucrose
percentage and juice quality. They have suggested that
leaf Nitrogen content can be used as an indicator of

stem and sugar yields.

Selectlon responses and gonotypic and phenctypic
correlations were estimated for seven quantitative
charactors 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 stsol and



33

welght of stalk, whlch was high and negative, From
covarianco analysls of cane characteristics, Juang (197)1)
confirmed that numcer of millable canes and stalk thick-
ness were positively correlated with yleld. FPhenotypic
and genotypic correlations between cane yleld and quality
components calculated from one hundred clones by Mariotti
(1971 A} reovoaled an average ganotyplc corrclation of
0.814 between numbor of stalks per plot and cane yield
and 0,457 betueen weight per stalk and cane yleld, He
has also xvoported nonesignificant positive genotypic

and phenotyplc correlations of stalk length with stalk
diancter and pol porcentage and significant positive
correlatlions with stalk weighte The genotypic and phenow
typic correlation coefficients botieen stalk diameter

and stalk welght were also reported to be highly signi-
ficant and positive., 1In another study of eleven charactors
in nine crosses, Mariotti (1971 b) reported that stool
vieight is closely assoclated with the number of stalks
per stool, welght pexr stalk and height. He has noticed
that juice quolity was not strongly associated with fibre
content or yiold.

Nagatomi and Kodama (1971) reported that ylold

of cane was mors strongly and positively correlated with
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nunber of stallis than with stalk weight. They have
also noticed that in highor latitudos, plands hove
higher brix, sucrose and avallable sugar percentage.
High correlations of stalk number, stalk diameter and
length and low corrslations of stalk density with cane
yield were observed by Jamea(1971)., Batch and Sahi
(1972) evaluated the performance of eloven Indian and
foreign varleties for five consecutive years and
reported a low negative correlation batween cane yisld
and sucrose percentage. Among the yield atiributes,
the number of canes par row and height of millable
canes showed highly significant positive correlation
with yleld. Girth of cane showed an intoresting associa~
tlon with yield. Tho correlation was positive apd

low when the crop was raised undexr favourable irxrigated
conditions, but pnegative and low when the crop was

ralsed under unfavourable conditions.

Marlotti(1972) reported positive correlation of
yield with 2all its components, the most important one
being number of stalks followad by average stalk weight.
Height was positively correlated with yield, while
stalk diasmeter was negatively correlated with number of
stalka, He could nat find any nogative association



between yleld and quality components, Positive corree
lations between pol $, purity % and fibre content were
also confirmed in his studies, The analysls of data
from 17 biparental and five polycross sugarcanc popula=-
tions indicated that stalk number and stalk length

are more strongly associated with yield, while tho
stalk diamcter had a lew correlation with yield

Anon,, 1974}, Batcha (1975) from a study of the
performance of eloven sugarcane varieties in North
Bihar reported that number of millable canes, single
cane weilght and stalk thicknaess 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 nonesignificant
negativa asscciation between sucrose and all the compoe-
nents of cane and sugar yilold woere also reported in

his studies. Cane yiecld was positively corrclated with
number of millable canes in early varioties and with

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

Hunsigi and Sxivastava (1975) in thoir studies
with 24 cultivars noticod that yleld of cane was
positively associated with stalk length, weight of cone
and stalk population. Lapastrz ot al (1975) concluded



from their studles with 226 clones that tonnage components
(Primarsy tillers, secondary tillers and stalk weight) had
nonwsigniiicant negative coxrolatlion with sucrose, Richard
(1973) observed cight characters assoclated with ylold in
tho progeny of cight crosses involving parents differing

in sucrose content and reporved that significant positive
correclation cxists betwoen refractometer brix and sucrose

content and also between sucrose caentont and puritiy.

Sahi and Patel (1975) while studying 40 early
maturing sugurcane cultivars at two locations, viz.
subtrepical north zone and tropical south zone, noticed
that in subtropical varloties, significant correlations
oxisted betwecen height and weight of cane, yleld and
heizht, yield and welght of stalk, C.C.S por plot and
yield and C.C.S 6 and sucrose 5%, ELventhough the same
trend holds good In sub=troplcal group also, the intonsity
of cssoclation was found to be low and significant.

They have concluded from ‘their ctudies that height and
weight of cane could bo reliable selection indices for
high yield in early maturing varicties, Khairwal and
Babu (1979) reoported negative correlation of cane yiold
with sucrose content and significant positive correlation

of cane yleld with number of millable canes, cane height
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and cane weight. The number of millable canes is
reported to have significant positive genotypic correlae
tions with cane height and cane thickness and none

significant positive correlation with brix.

Dosado ot al. (1976)studied the chaructoers
affocting sugar content and cano yield per hectare in
eleven varietios «nd suggested that canes with long
astalks end loaves had significanily lower sugar content,
while the frecly flowering varleties had higheor sugan
content at harvest. They have also reported that varige
tles with longer stalks,mors millable stalks per stool
and dark green leaves produced more cane yield per
hettare and those with greater stalk dismeter and
wider leaves gave significantly higher sugar yield.
Lyrene (1977) studied 20 varieties and reported that

ield was significantly and positively corrolated with

stall diametor, stallk numbor and stallk length.

Tal ot al.{1978) studied oight characters
in 93 clones in plant crop at stage II at one site and
in plant crop and f£irst ratoon crop of stage III at
four sites and observed significant positive corrolation

cocfficients of brix with sucrose and asugar per ton of
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cane (C.C.S percentace) and sucrose with sugar per
ton of cane (C.C.S percentage) and tons of sugar

per hectare (sugar yleld 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 per hectare.

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

could be periormed simultancously.

Correlation studies by Bathila(1978) revealed
that cane length, thickness and number of Antoxnodes
had high positive correlation with cane weight. He has
also reported high positive correlation between cane
length and number of internedes and negative correlation
between cane thickness and leaf length. Yadav and
Sharma(1970) observed statistically significant positive
reliati nship botueen yleld and number of millable canes,

welght of cane and length of cane.

Balasundaram and Bhagyalekshni(19768a) detere
mined correlatlen among stalk and sugar yield and their
cemponents at tho phenotypic and genotypi¢ levels in a

group of 58 varleties of sugarcane representing Indian
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and exotic gormplasm and reported nonw-significant

and positive genotypic and phenotypic correlations

of stalk yleld and stalk thickness. They have noticed
that stalk yiold and 1its componcenis were highly correlae
ted with C.,C.S. per row. Stalk yield, number of willable
stalks and stalk length were significantly and nega-
tively correlated with sucreso % and C.C.S%, whereas
stalk thickness and stalk woight, which were highly
corzelated to cach other were also assoclated with
sucrose ¥ and C.C.S 4. The number of millable stalks
per row was reported to have highly significant negae
tive corralations wixzh stalk thickness and single stalk
wieight, susrose and C,C.5. percentage. Singh et al.(1978)
found significant positive coxrelations between C.C.S.
and brix value, sucrose % and purity coefficilent among
21 carly varieties. Sharma et al, (1979) noticed that
nunber of canes per clump was negatlvely coxrelated with
cane thicknoss in five biparental crosses. Thay have
also noticed positive associlation of brix with cane
length and thicknoss in threo crossos and negative

association in two crossses.

Sundaresan et al,(1979) studicd 380 seedlings
derived from oight biparental intervarietal crosses with
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a comaon maternal parent at seedling and settling
stage and observed that correlation betwcen seedling
and settling values for number of millable canes,

cane yleld, cane thickness, brix value and sucrase
content were positive and significant in most cases.
From thelr studies they have concluded that cane
thickness is theo most reliable character for selecting
material both at gseadling apd settling stages.

Dosado ok al., {1982) based on the resulls of ten
experiments over three years reported that stalk weight
and millable stalks per stool wasre closely associated
with cane yield. They have gsoncluded that number of
millable cenes per stool can be rellied uron as a scelow

ction criterion for high tanec and sugar yiclds.

pires and Costa (1980) estimated correlation
botween componconts of yield, gquality and loaf area in
six varieties grown in Tour different regions of Brazil
fox theee difforent periods of dovelopment viz. initize
tlon of plant devalopnoent, period of planis greater
developmenl and harvest period, They have reported
positlve corralatlon botween leal ares in the 3rd period
and yield, yield and stalk lengih, leaf 2rea in the

firgt and second parisds and stalk diamotor, Negative
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correlation of pol % with cane yiold and stalk length

ware also notliced,

The multiple correlations and partial regre-
ssion studies by Parashar et al. (1980) revealed that
characters like stalk height, diameter and number of
internodes had direet bearing on canc yield. They have
also reported significant positive correlotion of
T.S.5 %, sucrose ¥ and purity % with C.C.S . Singh et al.
{1981a) 4n a trial with 48 varicties zeported that
brix quality had positive phenotypic and genotypic
agsoclation with number of millable canes per ¢lump
and numoer of internodes per stalk, whereas stalk
height an¢ girth had negative association with brix
velue, They also noticed positive correlaticn of sugar
gontent witn holght of cane, g¢isth, number of internodes,
length of intornode and cane weight. But the correlaw-
tions were significant only for length of internode
and cane welght at genotypic¢ levol, Singh and Sangwan
(1981) studied B0 Co. cancs and reported that only five
attributes viz. tillers per stool, millablo stalke per
plot, stalk weight, stalk diameter and stalk length
showed high and positive association with stalk vield
both at phonotypic and genotypie levels,
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Bathila (1981) studiod the effect of five
differcnt vyield atiributing characters on cane ylold
in four varleties and repoxrted that partial correlation
coefficient of cane yleld with cane thickness and cane
length were significant in all the varietiss., He has
also noticed that multiple correlatiocn cosfficlent
beotween cane yield on the one hand and cane thickness,
leaf width and cano length on the other were sicnificant
in 211 the variontles, Singh and Sharme (1982) estimated
the genotypic and phenotypic corrolations botwoen yleld
and 1%ts componentz in 52 lines and roporfed that cane
viedd per plot was posiiively correlatcd with number of
millable eanes per plot and cane length., Cuenva et al.
(1983) assossed the effecilveness cf selection for
Increased brix in 20 faniiles each with 3C genotypically
distinct plants and obsexrved that corrclation between
cane viald and brix valuve renged batwesn 0.%4 and-0.53,
gut 1in oost famllies corrolation values were found to

be rot sigpificant,

Kang et al. (1983) reported significant and
positive genotypic and phenotypic correlations of cane
vield per hectare with plant height, stalk diameter,

gtalk number and stalk welght, whereas the brix, sucrose,
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purity and G.C.S. had significant but negative
correlations, The sugar yleld 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.
percontags had positive corrzelations with cane yleld,
Juilce purity, sucrose percentage and number of millaw-
ble canes both in the plant and ratoon crops. Sucrose
percentage in julce and julce purity was also posie
tively correlated in plant and ratoon crops. They
have concluded that for improving sugar yield in the
ratoon c¢rop, numbar of millable canes and sucrose
percentage are the important components to be consie
dered during selection programmes. Evaluation of
fortyeix clones by Punia ot al. (1983} revoaled that
nunber of tillers per clump, cane thickness and eane
weight were significantly and positively correlated
with cane yiold per clump both at the genotypic and
phenotypic lovels, They have also reported significant
and positive gonotyplc end phonotypic corrclations
between number of tillers per clump with number of

millable canes per clump and cane thickness with cane
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helght and cane weight. The genotypic and phenotypic
correlations between cane ylold ond sucrose percentage
was found to be nonesignificant and positive. The
correlations of cane helght and sucrose percentage

was reported to be non=significant and negative. The
correlation coefficicnis of number of millable canes
per clump with cane height, cane weight and sucrose
percentage was raported to be negative and non~signis
ficant while with cane thickness it was nonesignificant
and positive.

Singh ot al.(1983) studied 126 genotypes and
reporied significant and positive genotypic and pheno=
typic¢ correlations for number of tillers with number of
millable canas. Cane yicld had significant positive
genotyplc and phenotypic correlations with sucrose
percentage in julce and significant positive genotypic
correlations with number of millable canes. Evaluation
of fiftytwo clones by S5ingh and Sharma (4983) revealed
that cane yield had signiflcant phenotypic association
with millable stalk and stalk length. They have also
reported significant genotypic assocliation of cane yleld
with stalk diasmeter. Rao et al.(1983) studied 190



progenles of 19 crossas along with four stondards
and reported that clump ueight had significant ond
positive genotypic ang phenotyple correlations with
pvalk length and millable stalks per clump and none
significant but positive genotypie ond phenotypic
gorzolations with brli. The millable stalks per
cluop showed nignificant positive genmgbypic and
phenotypic correlation with stalk length, significant
nogaive genotypic and pheastyple correlstions with
stalk dizmetor and nonesignificant positive correlae
tions with brix. The genotypic corrolstion between
stalk length and gtalk diamoter wss reperied to be

noresignifican? and negative,

Reddy and Khon{1984) reported that cane yield
and C.C.5 per plot ara significantly and jositively
correlated with germination percentage, numbor of
tillors per plant, number of millable canes por plant
and cane hoight, Based on the correlatiocn studies of
sugar yleld components in twenty verietles, Lu{1984)
zeported that both cane yvield por plot and sugar yleld
por plot were posivively correlated with numbar of

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



Nair and Somarajan (1984) analysed six yield
components in a hybrid population of 26 clones selocted
for waterlogged conditions and reported that number of
millable stalks alone had significant positive associs-
tion with stalk yield and sucrose percentage. They
have suggesied the possibility of simultaneocus improve=
ment for these characters. Singh et al (1985) reported
that sucrose percentage was significanily and positively
correlated with plant hoight, numbor of internodes, brix
and purity coefficlent. Thay have alsc notlced significant
positive correlavion of cane weight with number of milla=

ble canes and julce percentage.

2.3. Path analveis

The phenotypic association betiaen varjiablas
may be due to the direct Influencs of ane variable on
another by correlatsd common causes or they may be
gonctically controlled or brought about by environmental
influences, Nogative cnvizonmental correlations usually
counteract or reduce the positive genotyple correlation
between two variables. The selcction for a2 trait in one
direction may causc an undesired diminution of another
trait by direct ox indirect effasct through a third

variable.
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The path coefficlent analysls devised by
wright (1921) is an effeclive means of examining
the direct and indirect relationships, permitting a
critical examination of theo specific factors that
produce a genotypic correlation. This tochnlque was
proved to be very useful in tho statistical analysis
of cause angd effect in a system of correlated variae
bles,

Kempthorne (1957} has given an account of the
path coefficient mothodology of VWiright (1921, 1923,
1934} . Dowey and Lu (1959) stated that the path coeffie
ciont is simply a standardised partial regression
coefficiont and as such measures the direct influence
of one variable upon another and permits the partitionw
ing of the cozrelation coefficient among cause and
effect into direat and indirect offocts.

If the cause and eoffect relationship is well
defined, it is possible to represent the whole systenm
of variables ln the form of a diagram known as poth=
diagram. Math cosfficiont can be defined as the ravio
of the standerd deviation of the efiect 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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sinultsneous equations ¢an be written directly from
the diagram and a solution of those equations provides
inforuation on the direct and indirect contribution of

thicsa causal factors Lo the effect,

The application of this method reguirxes a cause
and effect situation ameng the variables and the exporie
mentor assigns dizections in the causal system based
upon gpriori grounds or experimental evidences, Bhide
(1969) in the biometrical studies of cane yisld and
quality components in sugarcane reported that cane
weight has got maximum positive direct influence on
sugar per acre followed by cane length, stalk thickness
and number of millable canes per plot. Ho has also
reported the maximum direct effects of sucrose followed

by brix and purity percentage on the G,C.5.percentage.

James (1971) studied the yield components in
random and selected sugarcanc populations and reported
that number of stalks had maxinum contribution towards
canc yield followed by stalk diameter. Mariotti (4973b)
used both phenotypic and genotypie correlations in
separate analysis Lo estimate the direct and indirect
effccts of difforent components on cane yield, When

phenotyple correlations were partitioned, the four



43

components viz. number of stalks, length, diameter
and density contxibuted to yield more or less equally,
with number of stalks slightly moxe important than
the rost. When genotyplc correlations are partitioned
it appears that the number of stalks had maximum direct
contribution to cane yleld followed by diameter. The
components viz. length and density showed negative
contributions, Mariotti{1973c} studied the influence
of environment on the relationship botween yileld and
Its components in sugarcane at thrse locations and
raporied that envivonment clearly affected genotyplc
correlation among yleld components and consaquently
they also affected direct and indirect effect of

components on yleld.

Milloxr and James(1974) concluded from path coeffie
clent analysis that when cape yleld is the primary consiw
doration, solectlon should be based on stalk number, length
and diameter, Miller and James(1975) further wreporied that
during early stages of selection, stalk diameter is a
better critezion for yileld forecasting than stalk number.
Batcha(1975) from path analysis of cane yield and sugar
yiold among subtropical varicities under north Bihar condie
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 ihe direct effect of stalk

thickness on sugar yield was minimum,.

Khairwal and Babu (1975) from path analysis
studies with 30 varieties reported that number of millaw
ble canes had the strongest direct effect on cane yicld
followed by cane thickness and cane weight, The direct
efiect of cane helght on eane yicld was negligible, while
that of sucrose content on cane yield was negative. The
indirect effact of nuober of millable canes was also
prepinent in the path analysis of cane height versus cane
yield. They have added that for sucrose content, cane
weight and thickness required much more emphasis with an
appropriate compensation in thae number of millable canes
and cane height. Miller {1977) from path coefficilent and
regroession analysis of ten crosses showed thar stalk
nunber, diametor and length, brix and density in that
order were important in detormining C.C.S.porcontage on

a per plant basis,

Balasundaram and Bhagyalakshml (1978b) from path
analysls of canc yield and sugar yield components confirmed
that the number of millable cznos has got maximum direct
effoct followed by thickness and length of cane, for cane
yleld as well as sugar yield. They have observed thaot stalk
thicknoss which had a low genotyplec correlation with cane
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yield had large direct offect, whereas stalk length which
had high correlatlon with cane yield had only a low direct
effact. The sucrose ¥ which showed a nagative coxrelation
vith sugar yleld had a low positive direct effect,

Singh ot al.{1978) from path coeffilcient onalysis with 21
early maturing genotypes of sugarcane for four important
qualibty characters viz, brix &, sucrose ¢, purity % and
C.C.$ ;i have reported that brix had a greater direct
effect on C.C.S % than sucrose % end purity coecfficient.

Path coefficlent analysls of 944 clones from four
intervarietal crosses done by Hooda et al.(1979) revealed
that canc weight was the moln component contributing

iroctly towards yleld followed by plant height and brix.
Sehi(196%) analysed the yiald contributing factors in the
progenies of carly maturing tropical and subtropical cane
varletiss and reportod the influcnce of stalk thickness on
cane welght and the dircel effect of cane weight on cane
yield. Singh ot 21.(1981¢) reporited from path coefficient
analysis that number of internodes per stalk had high posie
tive direct offect followed by number of millable canes,
They have observed that number of green leaves vhich showed
high genoiyplc and phenotypic correlations exhibited naga-
tive direct path towards brix quality, Thoy have suggosted
that number of internodes per stalk md number of millable

canes should be given due weightage in selection programmes,
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Singh and Sengwan (1981) from path analysis with
80 cane varieties reported that millable stalks per plot
and stalk weight were the two major components which
contributed maximum towards stalk yield. Punla (1981)
conducted path analysis for yield and quality attributes
in sugarcang and observed that cane weight and number of
millable canes Ler clump are the most important components
of cane yleld. Brix and purity percentage were the more
important quality attributes contributing towards C,C.S %.
Singh and Sharma (1982) from path analysis in 52 lines notie
ced that number of millable canes and cans thickness were
the more lImportant yield components, The path analysis of
cane yield and its attributes done by Punia et al,.(1983)
revealed that cane welght bad maximum positive direct
effect on cane yield followed by number of millable canes
per clump and number of tillers per clump, The cans thicke
ness was found to have low direct effect and high positive
indirect effect on cane yield ihrough canc weight. They
have emphasised the importance of cano welight, nunber of
millable canes per clump and number of tillers per clump
for the improvement of cane ylold per clump. Singh and
Sharma (1983) reported that the number of millable stalks
and stalk diameter are the more important components of
cane yield provided negative association between the two
trails asre overcome by simultaneous selectlon to achieve
ortimum combination.
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Kang et al.(1983) reported maximum direct effeet
of stalk diameter followed by stalk number on cane yileld.
They have also reported high positive direct effect of
sucrose and negatlve direct effect of brix on C.C.S.
percentage. Among the two components of sugar yleld, the
C.C.S.percentage had high positive direct effect than
cane yield,

Lu {1984) reported that single stallk welght had
najor contribution to stalk yield por plot and stalk
yisld per plot had maximum contribution for sugsr yleld
per plot.

Rao and Ethirajan (1984) analyned the brix, sucrose
and six other morphological characters in theo seedling
progenlos of six ¢rosses involving high and low sucrose
cultivars and reported that brix at 12th month had a direct
effect on sucrose at 12th month and the sucrose at 12th
month was influenced by the number of millable canes and

cane diameter,

2.4 Genotype x environment Interactions

In most crops 1t is recognized that some varieties
will perform relativaly difterently from othoxrs in a range
of growing conditlons or environments. The phenotype or
varieily as it is seen reflects the none~genetic or environe

mental, as well as genatic influences on its development.,
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These environmental and genctic influences are not
Independent in their actlon, so that the observed response

to a change in environment is different for most varietles,.

Genotype x environment inueraction is one of the
companents that regulate the phenotype. A specified
genotype does not exhibit the same phenotype under all
environnent and different genotypes respond differently
to a specificd environment. In simple words, the genoe
type X environment interaction 1= the variation that
arlse from tho lack of correspondence between genetic
and nonegenetic factors on the development of an indivie
dual,

The study of genotype x environment interaction
in iits biometrical aspect 1s very relevant to production
problens of Agricultuve in genoral and to plant breeding
in particular {Breese, 1969). A knowledge on genotype x
environment interactlion and stability are ossential in
breading varieties for general adaptation, particularly in
crops grown under diverse agroeclimatic conddilons. The
study gives an insight into the probable mechanism by
which a particular plant spacies combat the fluctuations

of the environment,



Environment is ¢onstituted by physical, chemical
and biologlcal factors, All blologlcol systems are subjected
to the influence of the environment. Thercfore, an under-
standing of tho different environments 1s appropriate in the
study of genotype x environment interaction. Comstock
and Moll (1963) classified the environment as follows:

Miczro environment: This includes variables having
small unrecognized individual effescts like physical and
chenleal attributos of the soil, climatic variables like
tomparature, humidity, incldence of posits and diseases,
quantity of solar radiation, differences in the application
of fertilizers, irrilgation water etc, to which the plants
aro exposad.

Macro environment: This includes variablas with
large individual offects like losation, season or years,
dates of planting etc. In sugarcanc, the crop type (plant
crop or ratoon) can also bo considersd as a MacTOw

environmental component (Pollock 1978).

Allard and Bradshaw (1964) gave a different classifie
cation of the envirouments,

Predictable onvironment: Thie includes permanaent
foatures of the environment such as climate, soi) type and
day length. The contrpollable varlables like the level of



fertilizer application, sowing dates, sowing density,

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

Unpredictable environment: This includes weather
fluctuations such as the difference hetween seasons, the
amount and disiribution of rain fall and the prevailing

temporature,

A high level of genotype x environment intoraction
is desirable to have maximum yield in a predictable
environment, whereas for unpredictable environment, a low
level of interactlon 1s desirable, so as o have the
mazimum uniformity of performance over a number of locations
or seasons. In order to identify stable yenotypes undexr
such a situation, the testing of varieties is spread and
carried out over several locanions and years. Stability
of production 1s often referred to as buffering and
varieties which perform well and giving high ecconomic
returns both in predictable and uppradictable environments
is said to be well buffered,

Thero are two ways through which varietal stability
can bae achieved, Thay are:

i) Individusl buffering uhich is the charactoristic of
individual plants.
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£1) The population buffering which 1s achleved
through a combinatlen of different genotypes
in a variety or a population of varietles
(Allard and Bradshaw 1964).

In sugarcanc, a variely represents a single geno=-
type which is multiplied by vegetative means and grown
1o raliso a plani craop and 2 to 3 ratoon crops over years.
Therefore, individual buffering is important and sought
for 1n sugarcane varleties. Tillering is tho most important
factor giving rise to adequate number of millable canes
for a good yleld of cane, So 1t is loglcal that achlsvement
of consistent cane yleld (stability) ox varietal buffering
essentially is a function of tillering ability of sugarcane
{Xhan, 1981),

Varlous attempts have been made by different workers
©o 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 ot al. (1956) and Comstock and Moll
(1963) are chiefly responsible for development of analysis
of variance approach to estimate the G x E interactions,
The estimetes made by the above workers, eventhough provids

estimates and information on the magnitude of G x E interw
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action, they do not provide means of measuring the
rasponge of individual genotypses with tho onvironment or

the measurement of stabllity of individual genotypes.

A simple measure of phenoiyple stability termed
VStability factor' (5.F) was suggested by Lewis (1954),
According to him

% H.E.
S.F =

X L.E.

here, ¥ is the mean valve, H.E. and L.E, are high and

low yielding environments respectively.

Lewls (1954) has considered only 2 environments for
the moasurement of phonotypic stability, He has suggested
thet s genotype will have maximum phenotyple stability,
when S.F. eguals unily,.

Plajsted and Peterson (1929) aliempted to measure
the stability of individual genotypes. In this approach a
combined analysis of varlance at all environments was
computed for ecach pair of genotypez and an estimate of
variance due to Interaction was obtalned for each palr and
oeach varlety. The variety havin:; tho smallest mean value
will be most stable. But this technique is very laborious

when tha number of varlotics to be tested increases,
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viricke (1962) developed another method to estimate
fecologlcal valance? or tacovalance', which is the contri-
bution of each genotype to the G X L interaction sum of
squares., The variety with least ecovalance will be wore
stable and vice-versa. But this technique has been used

only to a very limited extent,

Rocently, the ragression analysis has been very
widely used for stability analysis., Tho approach was
originally proposed by Yates and Cochran {19238), lator
modified by Finlay and v.ilkinson {1963), Eberhart and
Russell (1966), Perkins and Jinks (1968) and Freeman and
pPorkins (1971). Yates and Cochran (1938) stated that the
idogree of association between varietal differences and
goneral ferbility can be further investigated by calcula=
ting the regression of yields of the seperate varietiss
on the mean yleld of all varleties™. This mothod was largely
ignored until Finlay and Wilkinson (1963} rediscovered the
technique and used 1t to analyse the adaptation of 277
barley varlelies in seven envizonments, They used this
mothod to describe the general adaptability of a variety
using its lincar regression coefficiont. According to thoem
an *ldeal* varlety would have a high mean yleld and a

regression coefficient of one,
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Eberhart and Russell (1966) also followed the linear
regression approach and proposed an additional parameter
of stability viz, deviation from regression. The stability
analysis provide two parameters =~ the regression coeffie
cient and deviation from regression, According to them an
ideally adaptable variety would be ong having high mean,
unit regression coefficlent (b = 1.0) and deviation from
rogression as small as possible (i.e. approximating to

Z0r0),

Perkins and Jinks (1968) propesed another model for
tho estimation of phenotypic stability. From stability
point of view, the variance due to genotype x environment
intoraction being the most important, they proposed that a
regresslon of gonotype x environment intocraction on environe
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
the same two parameters of stability viz, regression co=
efficiont and deviation from regression are used. The
regresasion ccefficlent in this model is different from that
of Eberhart and Russell (1966) in the sense that Perkins
and Jinks (1968) proposed to calculate the regression of
genotype x anvironment interaction value on environmenta)l

index. The doviation from regression remains the same.

Freeman and Porkins (1971) proposed another medel for

stability parameter by raising the objection that the
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estinates of mean performance of a variety in a given cnviron-
ment over the onvironmental indox 1s not independent in the
models of Eberhart and Russell (1966} and . orkins and Jinks
(1968), They suggested an indepondent estimate of the environe

mental index in the following two ways.

i) By dividing the replication into groups and using one
group for measuring the aveorage performance of varieties in
various eaviranments., Tho other group is used for estimating the
environmental index by averaging over tho varileties.

11) Using one ox more chock varioties for assessing the
environmental index. In this model also the parameters of
stability viz., regression coefficlonmt and devliation from regrosse
ion are same as in the othor two wodels, Another objection was
about the partitioning of the degress of froedom. LCventhough,
5SS, due to envirconment {lincar) of Cberhart and Russell's
model baslng the same as $S. due %o enviranment (Joint rogression)
of Perkins and Jink's model, yet tho degress of freedom 1s one

in the former and (S=1) in the latier,

The ranking of genotypes with respect to their stability

is same in all the three models,

Brecse (1969), Paroda and Hays (1971) and Langer et al,
(1979) abserved that the linear rogression should simply be
consldered as a measurc of response of a genotype to varying
environments, whereas deviation around iho regresslon line

is a true measurs of production stability. They have also



62

pointed cut that a genotype with the lowest deviation

may be mest stable and vicesversa,

Bains and Gupta (1972) considered that all the
three parametsrs of stability are equally important in
dotezmining stability, Shukla (1972) considered the
contribution of each genotype to G x E intoraction. He
proposed a "Stability variance® (df) for each genotype
and observed that an approximate F=test was provided by
the ratio of 6% to the pooled exror mean squares (dg)
calculated in the usual manner for combined analysis,

The stability variances are tested against pooled errox
and the genotlypes which showed significant 'F' values

for gstability variance are rated as unstable, Francis

and Kannenberg (1978) suggested genotype grouping
tochnique, which has been often used to describe a genow
type that has constant performance over environments, A
variety that respond to increasing fortility level will
have greater yileld variance across those levels than one
that doses not. The responsive one is stable and is usually
more desirable. Therefore, a rasponsive varlety will have
larger varionce. A measure of consistoncy can be obtained
from cosfficlent of varlation, The mean yield is plotted
against ¢.v. and the genotypes are divided into four groups,
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They have suggested tiat this simple descriptive method
is very useful in plant breeding for grouping a large
number of genotypes from yleld data collected over several
environments and it is more practical to characterles

gonotypes on a group basis rather than individually.

Ekosugyiatro et al. (1986) conducted yield stability
analysis using the data collected from 27 sites in Jawa
by adopting tho methods of Finlay and \/ilkinson (1963)
and Eberhart and Russell (1960) and roportod that the
model of Eberhart and Russell (1966) was more precise,

Among tho different models used for tho estimation
of stability parameters the model proposed by Eberhart
and Russell (1066) 1is relatively simple, offactive and the
most widely adopted model,

2,5 Siabtdity ip sugarcane

A problem facing plant breeders is that of parti=
tioning the genotypic variation from the phenotypic varise
tion and of detecting and defining the G x E interaction
by adopting any one of the several methods, In a vegetatively
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 genotyplc variance is fixed but must be separated
from the cnvironmental and genotype ¥ environment varia-

nces to allow aifective selection {Kennedy,1978).

Bhide(1969) conductod sdaptation and stability
analysis in diffcreni groups of sugarcane grgown at three
locations viz. Coimbatore, Palghat and Cannanore based on
regression values apd warigtal mean over all environments
as suggested by Finlay and Vilkirson(1963). He has raporied
that groups Fiji and nauritius have gol average stability,
while all othur groups showed above average stability.
tHawali group showed poor porformance at all the three
environments. Fiji, Iadia, New Guinea and New Caladonia
form an intermediato group having average porformance and
above average stubiliiy at all the environments. Palghat
had a better porforming environment followad by Cannasnore
according to the low slie mean score rosorded for all
groups. Location x group interacilon was significant for
productive characters, whexrzas the same was nonw-Significant
for quality charactars, suggesiing that varieties behaved
xore or less similarly at all the three environments,

Arcencaus: and liebert(1943) chserved cultivar x
scation, cultivar x year and cultivar x station % year
interaction to he statistically significant, but they



were small when compaxed to the varictal variance,
Pollock (1975) analysed 27 trials ovor a four year
perlod 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 regrosslon analysls of variance
to investigate the relative stability. Tho varletles,
Pinder and Q.82 deviated more about their rogrossion
linas than does Q.90 and henca ¢onsidered to be less
stable across environmonts. He has concludaed from the
trials that clone selection against average ¢f scveral

standard cultivars was better than against @ single one.

idariottl ot al,(1976a) conducted rogrossion
analysls of tho data frem 15 years of trials with 28
cultivars in ihe INTA ragional agricultural experimental
station, Femailla, The three genotypes which were
included In all the trials analysed were used to measure

the quality of the environment in torms of cang yleld in

*tons per hectare' and probable sugar yleld por ton of
cano. Rosults indiceled that the responss of the genotypes
to tho snvironment and the age of the crop (1~4 years)

have an important effect. Stability of performance of

differont genotypes was moderate and highly ropeatable



in different yecars. They have also notlced thet a
positive correlation exists between yleld and stability.

lMariottl et al.(1976b) assessed the reactions of
100 genotypes fyrom hybrid populations to a natural
environment, an environment with nitrogen fertilization
and an environment with weed competition. They have
obsezved that genotypes displaying goed phenotype in
poor environments were little affected by environmental
stimuli, suggesting that psor environments werc more
suitable than controllsd environments for the initlal
selection of suitable genotypes.

Mariotti{1977) reviewed sugarcane clonal selection
experiments for 10 years in Argentina and reported that
environment influsnces diamoter and number of stalks,
batween which & non=linaar assoclalbion oxists, Environment
also influences selection of genotypes with specific
adaptability.

Ruschel(1977) tested three groups of varleties in
Brazil during 1956, 1964 and 1970, Meon variety yields
were analysed in comparison with mean test yields at
different loctions wnder a range of environmental condiw
tions. Regression coefficient and ylold difforential waere
plotted in cowordinate axls and he reported that the variety
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CB 45=3 had a constant stability (homenstasis) at all
envivonments with a coefficient of regression a little
above unity. He suggested that the plant breeder has

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

Kennedy{1978) conducted analysis of variance of
data on sugarcene variety trials from Barbados and
Jamaica and ostimated couponents of variance in order to
quantify the genotype x envizonment interaction. Analysis
of 16 sets of trials from Barbados and eight from Jamaleca
showod that G % E eff{ccts wore small in both countries.
3%t was suggested on the basis of these analysis that
varlety trials could use resources more efficiently by
arowing them at fower sites, since the absence of site x
variety interaction makes each site egually effective for
ideptifying the best genotype.

Tripathi et al.(1978) studied ninc Indian and
five exotic sugarcane varieiies using four vears data for
phonotypic stability. The partiticning of the genotype x
environment interaction indicated that the major portion
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of the interaction was accounted for by the linear
component, Among the cane yield and sugar yield
conponents, tho nusber of millable canes and stalk
height recorded highly significant varlety x onvirone
mont {linear) interaction, while girth of cane, yield
and sucrose % did not show any significant interaction.
Qut of the 14 varietles, Co0.1148 recoxrded high yield

as well as average stability and it was followoed by
€0.995 and Co.1007. Varletios Ba37172, CP.44/401 and
C0.997 had high sucrose # in juice, mederate yleld and
above avorage stability for yield, suecrose content and
numb.r of millable canes, Among yleld contributing
characters, stability of millable canas and stalk height
appeared to be more important than that of stalk girth
undexr subtropical conditions of India,

Bond (1979) examined the stability of standard
cuitlvars of sugarcdane and suggested that 'b* values
were more precisely estimated whon several rather than
one standard cultivar was used to measure the cane yield,
Fuchs and Ponce (1979) studied 16 clones grown at 11 sites
in Cuba and stabiiity of yield over sites (G x E inteorw
action} werc compared by two methods., They suggested that
the evovalance method of wricke (1962) was preferabls to
conventional regression analysis, uvhen the number of

elones was small.
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Epinosa and Calvoz(1980) studied the interaction
of the genotypes with planting dates and harvest cycles.
They have studied fourteen sultivars of sugarcans in two
harvest cycles (12«14 months and 16«17 months) and twe
planting dates (October and June) using oxperiments with
plant crops and two ratoons. The interaction analyzis
showed that planting dates x harvest cycles uere highly
slonificant for all the characters,

Mariotti(1980) from clonal salection exporiments
with 80 genotypes selected at random from four progenies
at four environments in Argentina, reported that certain
environments tend to favour the seloctlion of widely
adaptable types. He has observed that among the four
localities tested, it uas possible to sclect for cane
yield and better quality at one location vii. Femaillla
than at the other thras localitles, Tho average psrformance

of tho clones could be predlctsd from this locallty.

Soopramanien and Juiien(1980} studied four
sugarcane cultivars planted on four different dates at
three locations and reported that sucrose yicld is
affectad by sites as well as planting dates. Varm conditions
favourad dry matter ascusulation while cool condiiions
favoured sucrose accumulation. Galvez (1980) analysed

the data from ithree hazvests in eight trials with 20
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varieties at difforent sites in Western Cuba by three
different methods viz. regression method, the method of
ecovalancae and coefficlent of detsermination. Significant
genotype x cnvironment interaction for yileld and brix
value was revealed by each model and there was good
agreement bstween the three metheds, Interactions batween
genotypes and environmental components viz. year, sitas,
planting dates and harvest cycles were all found to be
significant. He has concluded that the linear regression
nothod of stability estimation provides more precise
discriminztlon than the methods of ecovalance and coeffi-
cient of determination. Galvez(1982) further investigated
g8ix lines at two sites over thres yoars. After a 6 x 3 x 2
factorlal analysis he has reported that gonotype x cnvirone
ment Anteraction was significant using the stability
model of Ebaerhart and Rugsell{1966).

Orliz(1982) made analysis of variance using 16
varieties during the period from 1973 to 1977 for cane yleld
per hectare, sugar ylold per hoctare, pol %, brix and
purity employing a 16 x 2 x 3 factorial design and
reported that genotype x cnvironment interaction is a
componant of phenotyple variabllity, It was also obsexved
by him that the second order interaction, genoiype x cycle x

year was not an essential component in over all variation,
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Tal et al,.(1982) analysed data on seven Characters
from 11 varieties grown at aix localities for three yoars
and reported significant variety, variety x locality and
variety x year efiects for all characters viz, cane yleld,
single stalk weight, per cent sucrose, por cent purity,
per cent C.C,S and sugar yield. From the stability analysis
of the data uvsing the model of Eberhaxt and Russell {4966)
they have reported that for C.C.S percentage, cane ylold
and sugar yleid, anone of ths vorietlas had good wean

rerformance with good stablility.

Shazma and Bharaj(1983) studisd the adaptability
for sucrose contont, reducing sugar eontent and juice
purity on 12 varieties planted in nine environmonts and
zeported that none of the varieties showed genors) stability
for all the traits. Different varielies showed stabllity

for different Components.

Kangd and (411ler{1984) studied the genotyps X onVirone
ment Interaction in sleven cultivars planted at feur
Jogationsand zeported that the cultivar x lecation intera
actlon was siocnificant both in the plint crep ang the
TALOON crop for prix and sugar yield, wheross cultivar x
locaiiun Interection was significent, ssly in the ratoon

crop, for C.G.8 pergentage and cane yileld.
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thariotti (1985) reported that yield stability
is geneorally assoclated with componsation mechanism
among yicld components and gave the examples of such
components as stalk number, weight and dismeter., It
was also reported that stalk number is the component
which mostly influenced the final ylold expression
with regard to the phenotype as well as stability.
Neverthless, strong corrslation in phenotypic expression
did not necessarily lead to an assoclated response in
the environment for all characters. This supports the
view that average phenotyplc expression of a character
and 1ts environmental stability are genetically
different factors.

Rao and Rahman (1985) tested seven sugarcane
clones in throe seasons and reported that genotype x
environmont intoraction was significant for sucrose
percentage, millable canes per plot and cane yleld per
plot, They have also reported significant genotype x
environment (lincar) interaction and significant envizone
ment (linear} component. The clone Co.6907 was reported
to have high wean cane yield, low 'b! values and non=
significant sﬁ values indlcating its adaptability and
better performance in poor environments. The phenotypic
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&tability analysis for cane yleld in 13 varicties
conductied by Deswa) and Sangwan(1983%) revealed that
gaenotype X onvironment interacticn was highly signi-
ficent. Based on the mean ylold, regression coefficient
and deviations from rograession, Co.1148 was reported %o
be the most desirable varisty. They have also reportod
that the mean squares due to the genotypes, environe
mante and genotype x environment were highly significant,
irdicatling diveraity among the genctypes, envivonmenis
and the diffsrential response of the genotypes in
differant cnvivonmonts, The pooled deviations wore
8150 {ound to be sicnificant. The lower magnitude of

G ¥ E Antoraction noticed in their studies was attrie
buterd to the inclusion of woll established varisties in
thy exparineni.
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MATERIALS AND ALTHODS

The studies were conducted at the Sugaxrcane
Research Station, Thiruvalla frem 1981 to 1983 and also
at the Sugarcano Research Centre, Cnilttoor and the
llorticultural Resoarch Station, Ambalavayal, during
1982 and 1983.

3.1 averlals

The biological materlal used for the study
conslsted of 48 clones of sugarcane (Saccharum

officinarum L.) collectod from the germ plasm maintailned

at the Sugarcano Hosecarch Station, Thiruvalla., Twelve
superior clones were sclected on the basis of the performae
nce of the plant crop and evaluated along with three
standard varieties in the three difforent agroclimatlc
zones of Kerala, at the Sugarcane Nescarch Station,
Thiruvalla, Sugarcane Research Cenire, Chittoor and

rdorticultural Research Station, Ambalavayal.

3.2 Methods

3.2.1 Eield oxporiments
3.2.1.1 Replicated trial

The 48 clones werae planted in a randomised block



design with 3 recplications at the Sugercane Research
Station, Thiruvalla during January 1981. Each plot
consisted of 3 rows of 3 meters length, spaced 90 cm
apart, In each row, tuslve numbers of three budded

sets were planted in furrovs under tho ridge and furrow
system, Data on the following characters wera collected

from the plant crop.

1) Geraination count: Tho number of sprouts in each
plot on the 45th day.
11) shoot counts The numbor oi shoots per plot on the
180th day.
iii) Number of late shoots: The number of lale shoois
(Water shools) per ploi at the time of harvest.
iv} Number of millable caness Numoer of {ully mature,
healthy canes per plot at tho time of harvest,
v} Woight of canes Hean welght of cane from a sampie of
5 canes selected at random from each plot.
vi} Length of cane: Mean length of cane from ihe random
sample of D canos,
vii) Nusber of internodes: ilean number nf internodes per

cane from the random samplo of 5 canes.

viil) Length of linternocdo: idean length of the middlo most

internode from the random samnple of B cancs.



ix) Girth of canc: Mean girth of tho mlddlomest internode

from the random sample of 5 c¢anes.

X ) Yield of cane: lelght of millable canes per plot and
per hostare at the 12th month. The welght of cane
sanple drawn at the 10th month for quality analysis

wad also added,

xXi) Julciness: Estimated at the 10th and 12th months, A
sample of 2 healihy canes was cut from sach plot,
crushed in a power crusher and the juice extracted,
Juiciness was estimated as the volume of juice{ml)

obtained from one kilogram of cane.

x4i) Brix: One litre of juics was taken and vhe brix
reading recorded using a standard brix spindle,

This was estimated at the 10th and 12th months,

xiii) Pol percontages Estimated by Horne's dry lead method
{Spencer and Moade, 1945).

xiv) Purity percentages Purlity of the juice was expressed as
the percentage of pol 1o Brix at the 10th and 12th
months,

xv} Commercial canc suger perccntages C.C.S was determined
as per uhe following formule suggested by iLtathur (1978)
at the 10th and 12th months.

CoCeS = S w [0.4 (B-S)-l F
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lthere

i)

b = Drix
S

+0l percentage

)
t

0,73 = Factor rolative to fibre porcoentage of
© cane
xvl) Yield of sugar: Sugar yleld per hectare was calculated
by multiplying C,C.5 percentage by cane yield per
hectare and dividing by 100.

Sugar yield C.C.S % % Cane yield per hectare
> - =
per hectarae g 100

After the harvost of the plant crop, the stubbles
were retalned and the first ratoon crop of all the 48 clones
was grown. The data in respoct of all the 16 characters
were rocordsed in the first ratoon ¢rop also by adopting

the same methodology.

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

variability and path anslysis for each crop.

3.2.142 Locatlon trials
Fifteon superior clones (12 sclected clones and 3

standard varieties) were planted in a randomisead block
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design with two replications at three locations. Each
plot consisted of 6 rows of 2 metres longth, spaced 90 cm
apart. 1iIn each row, twelve numbers of throe budded setts
were planted in furrows. Eight characters including cane
yleld, sugar yiecld and their principal comporents 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 Agalysis of varlance snd covariance

The extenft of phenotypic variation for any character
is the sum of gonetic and environmental effoets and shall
be deternined by the methods given by Kompthoxrne (1997) as

followss
v(P) =v(G) + V(E) + 2 Cov (G,E)
Where,
v(p) = ﬁs(x) = Varilance dug to phenotype

V(G) = 62( )= Variznce due to gonotype
163

V{E) = Gg(x)= Variance due to cnvironment and

Cov({G,k) = Covariance between genotype and
environment
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1f tho genotype and environment are associated at
random, Cov (G, E) is oqual to Zero, so that =
V(r) =Vv(G) + V(E), or

S5tx) = 301" Sax

If we have observations on two characters % and y
on each individual, the extent of covariance between x and y
due to genotype and environment shall be estimated
(Kempthorne 1957).

Thorefore Cov {x,y} = Cov(G (x,y) ) + Cov (E (x,y) )

OF Sotxy) = Ya(x,y) ¥ Gelx,sy)

where, is tho phenotypic covariance betiwween X and y

619("’}()
dé{x'y) is the covarlance botwoen x and y attributable
to genotypes and
de(x,y) is the covariance between x and y atiributable
to environment.
1f the exporimont is designed in a Randomised complete
block design with 'v? treatments and 'r! replications, the

) ) 2 2 2
catimabes of G ys G510 Bgeyys Sg(y) csi(x)" 15g(y)’ Sp(x,y)*

6 i 1o} -
al(x,y) and dé(x,y) are obtained from the analysis of varia

nce=covariance {Table 1},

Coefficient of variation is a unitless measurcment

and is used for comparing the extent of varilation between



Table 1. Analysis of variasnce/covariance

. . Ex, ectation . Expectation . Expectation
Source daf MeS, . of M.S A SP(x’y) of HSD, . msw of 115
b4 (=7)
block (z=1) Bl B,y Byy
b -
Treatment (v-=1) Vxx a(x)"' o dz(x) Vx'v SOfX,y)q. r Gg(x,y) vyy Gze(y) + 7 6:;(?)
Brror  (z-(v1) B R Bryy  Jolxey) By Sy
Total Tv-1 Ty 6o T 5. 2
p{x) XY p(x,y) Toy oly)
Hencae we have the following estimates:
= 2 . 2 =g
63(:(3 = o Wy = Bxed 6G(X) = Exx
‘I
Sep = T Wy Byd Soty) = Byy
Taxa)® T Way By o Soix,y) T Exyy

08
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different characters measursd with dlfferont scales.

Phenotypic coofficrent of variation

[} % X 100
(PsCV) for character x = -ELL—-——‘Z

Genotypic coefficient of variation
Gﬁ(x) X 100

{G.C.V) for charaCter x = » where

X

dard
Gb(x) and Gé(x) are tne phenotypic and genotypic standar

deviations and ® is the nean.

3.2.2.2 Heritability (n%)

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

62
B2 = =% X 100
62
[+
Heritability providos a measure of gonotic variance
ie, the variance upon which all the possibilitles 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 msasure of the change in the
mean ganotyplc level of the population produced by soloction
and depends upon heritability of the character and selsction
differential.
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2
< v}
KH B

X

Geha =

where X 18 the mean of the chavacter x and K 1s the
selaction differential which 1s 2,06 at 5% intensity of
selection in large samplss {Allard, 1960}.

3.2,2.4 Corrolations

The phonotypic correlation coefficient between x and

y was cstirated as «

G..;
S -1 #9512 where,

%p(x) X pty)
) is the phenotypic covarlance botween x and vy,
p (%,¥)

rP(x, ']

£ d Y.
Gb(x) and Gb(y) are the standard deviations of ¥ and y

Tho significance of phenotypic correlations cocfflcient was
tested with roferonce to the critical value of Yr¥ at nw2
degrees of freedom where *n' is the number of pairs of

observations (Snedecor and Cochran, 1968).

The genotyplc corrcelation coefficient was estimated as -
= GQ(XDY)
Iy(x) X Saly)

Gé(x,y) is the genotyplc covarlance betwson x and vy,

To(x,y) where,

oé(x) and °§ y are the standard deviations of x and vy.

{y

The significance of gonotyplc correlation coefficient

rg was tested against 4ts standard error as suggested by



Narain et 21.(1979) and ap.lying tho sludents*t! test,

I Tgqa,y |
SE {r

a(x,y))

Lihere,
1 1, 2
SE(Zg(x,y)) = F+ 1 | 2 (=r(xem)!

Y 1 Telay) Talx,y)
z "rg(x.y)) 5" c

. 2
A (‘Q(x.y) Tp(x,y) )

D c /

2 P
) (1ar?

')
o(at,y))

uv)

Where, 1 = { -1-,2--0- -—L-)
D 2 Hx H

H
H

= ileritability of x

w XD

= Heritability of y
Y
2 2,12
C = (Hx X B?) and
F = dogrees of freedom for error

3.2,2.5 Path _analysis

The method of path analysis was developed by
Wright(1921) to study the cause and effect relationship
among a system of varlables and helps to measure the direct
influonce along each separate path in such a system and to
find the degree to which the variation of a given effect is
determined by e¢ach particular cause. The genotyplc correlaw=
tion coefiicients of different compenent choracters with

83
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cano yield and sugar yield were partitioned into direct
and indirect effects, The direct and indirect effacts
wero calculated as suggested by Wright (1921} and
elaborated by Dewey and Lu (1959).

The simultaneous equations which give solutions for

path coefficlents are =

Tiy T Fiq Poy T TyoPoy ¥ F Pyy T oevasd Typbiyd
I = 1,2 sevserees k
Unere riy ls the corrclatlon of Lth indopendent variable
(x3) with dependent variable (y), P1y is the direct effect
of Ky on y and rikpky is the indirect effoeet of %, via x
on Ye
rath analysis was done for cane yield as well as

sugar yleld, both for plant crop and the first ratoon crop.

3e242,6 Stability parameters

Study of Genotype x Enviromment(G X E) interaction
and stabllity parameters aro useful in idontifying stable

genolypase



i. Environment wise analysis of variance

ANJOVA TABLE
Expectation of
Source af moan Squares
Replication (r) T dﬁ + P Gi
Genotypes (P) p-1 oﬁ + T of.,
Error (e} (=) (p=1) 6§

ii. Pooled analysis

The pooled analysis of variance over envlironments
was done for partitioning the total variability into
vazriance due to genotype, environment and genoiype x envirens

ment interactlons. The ANOVA was consirucied as detaliled

beolow.
POOLED ARKOVA TABLE
Souxrce df W.8
Genotypes (G) p=1 MSe
Environment (E}) Qe Usg
G xE (p=1)(g=1) MSe » &

Error (Pooled) ql{p=1) (1) MSE1




The interaction mean squares of genotype over

environments was tested agalnst 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 enviromment
interaction mean square. In cases where varlance due to
genotype X environmont interaction was found significant,
the analysis of varilance was proceeded o estimate stablility

parameters.

Following the methodology of Eberhart and Russell
(1966}, the two parameters of stability, viz. the rcgression
coefficlent (b% and the mean square deviations from linear
reygressions (Sd) wore computed. The above 2 parameters
along with high mean value above the grand mean was consie
dered for identifying stable genotypes.

1f there are 'p! varieties whose performance has been
tested in 'q' onvironments, Y13 15 the mean obsorvation of

the 1th

varicty in jth environment and was obtained by
summation over environments. The following model was used
to study the stability of varieties under different environ=
ments.

Y= @t Bi.Ij +313
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Whers
Yij = mean of the 1th variety in the jth environmont.
m = mean of all the varieties over all the
environment

Bi = the rogression coefficient of the ith variety
on the environmental index, which measures the
response of the iﬁh variety to varying
environments.

Ij = the environmental index which is defined as
the deviations of the mean of all the variotiles
at a given location (jth location) from grand

mean so that %Ij =9

{t

% 13 the deviation from regression of the ith variety
on jth location
Environmental indexs:
£ Yy b ji 13
i T pq
= Total of all the varioties at the yo0 locatlon

Number of varieties

GCrand total
Total number of obsecrvations

Regression cocfficlient for ocach varioty wus computed as =

<
7 Yagls
7152



88

{ihere

ﬁ%YiJIJ is the sum of products and
2
%Ij is tho sum of squares
2

jélj is comwon for oach valuo of reogression coefficient,

on the other hand, 1%Yijlj for each varioty is the sum

of products of_environmental indices (IJ) with the correse
ponding mean (X) of that variety at each location. These

values were obtained in tho following way.

Al =Ly n] <[5

Where,
L;:] = matrix of treatment means

1

(ii] = vactor for environmental indices
and [S:]

The regraession coefficient was tested by *t' test

vector for sum of products ie. %&1313

| b1}
=
t(n-2) SE(b)
where,
\/M.S. duc to poslea deviation
SE(b) =

2
i
373
Mean sguare deviations from linear regression Sﬁ was also

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

regrossion,
2.8(Y¥) = M.S (regression) + M.S (deviation from regression)

The variance of environmental means for each genotype was

obtained as 2
2 o2 _ N

Sy = Ty T (5

The varlance due to deviatlons from regrossion (282 ) for

th i
genotype was computed by the formulas

2
2 2 2
£3,. = |5y Y ¥y 1
KRS e S )
P T
= Varionce due to dependent varlable - Variance due to
regression

the i

The stability paramotor (Sgi) for the 1P genotype is:

2
Sﬁi = [:§ Sﬁj /(q—%i] - (MSE1/r)

\here,
2 Varlance due to deviation from regression

oM
%)
n

L}

tlean square for pooled error
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The devitation from linecar rogression was rosted as follows:

2
F = [25 / (q—2)] / pooled exror
3748

3.2.2.7 Analysis of varlance for phonotypic stability

The pooled analysis of varisnce was further extended
by partitioning the total sun of squaros into 1) sum of
squares due to genotypes il) sum of squares due to cnvirone
ment + (genolype X environment) and iii) pooled error,

Tho sum of squares due to genotypes X environmeni 1s further
partitioned lnto S§.5, wue to genotype X Environment (linear)
ie regression and 5.S. due to doviation from ragression ie
pooled doviations, Theo pooled deviation was further partie
tioned into 15 components with (gw2) degree of freedom for

each as gilven bslow.

Sourco df MeSe F
Total pq =1
Genotype pe=1 US4 MS1/M53

tavironment +(Genotype X
Lavironment) p (qe1)
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Source df M3, F
Environmeni{linear) 1
Genotype X Environe -
ment (linear) (p =1) Es, MSZ/MSS
sooled deviation p (g-1) MS4
Genotype 1 q=2
[ 2 q-2
a 3 g=2
4] n n
o L1} 7
n 15 g2
.ooled erroxr g (p-1) (z-1) M8y

A yariety wlth ldean :::>grandmean, unit regressien
coefficlent (by; = 1) and deviation from regression (Sdi =0 )

was considered as a stable genotype.

The genotiype grouping technique based on Meanec.v
as suggesiled by Francies and Kannenberg (1978) was adopted
for grouping the genotypes and identifying high yielding
genotypes with stvability ( consistency) in performance for
tnose characters which do not have any significant G X E

interaction,
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RESULTS

Forty eighl clones were collocted from the
germplasm maintainod at the Sugarcane Research Station,
Thiruvalla and evaluated. The data collccted on 21
characters from the plant crop and the first ratoon
crop were analysed and used to study genatic variabie
lity, correlaticns and path analysis, Twelve clones
were selected based on the plant crop studios at
Thiruvalla and evaluated alongwith three popular
clones viz, Co.997, Co0.62174 and Co.62175 at thrae
locations. The data collected on cane yield, sugar
yield and their principal compenents were analysed
and stability porameters were estimated and used for
identlfying stable genotypes. The results of the

exporiments are presented -

4.1 Llant erop
4.1.1 Gonetlc variability

Tho data collected from the plant crop of 48
clones evaluated at tho Sugarcane Research Station,
Thiruvalla were statistically analysed and the abstract
of ~NOVA is presented in Table 2, The clones showad
highly significant difforences for all the 21 characters
except Juiciness at 12th month which showsd significant



Table 2, Analysds of varlance for the plant ¢rop
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51 Mean squares
No' Characters . (ClF ;
. ep ones
cations Clones Erxor
1. Germination count
(45th day) 464,11 233.00 46,33  5,03%#
2, Shoot count (180th day) 3217.29 762,01 109,79  6,94»%
3. llumber of late shoots 4,85 9.12 0,55 16.58%#
4. Husber of meilabl
o Number of millable ;
canes per plot 441,26 613,55 127.53 4,81#%
5. Velght of cane 0.11 0.17 0,02 8,50#+
6, Length of cane 0.58 017 0,03 5,66u%
7. Number of internodes 27.69 21.46 3,75 5.72%%
8. Length of internode 0.74 6.59 0.95 6,93%%
9. Girth of cane 2,28 1.77 0.32 5,53
10. Cane yiecld per plot 2914,75 1030.18 143,09 7.19#%
41+ Julcinoss at 10th month 12085,30 4269.26 1958.41 2.18%4#
12, Juledness at 12th month 45086.,33 3265.86 1895.51 1.72%
13. Brix at 10th month 11.69 9.57 1.38 6,05+
14. Brix at 12th month 11432 11.39 3.18  3.58%*
15, Pol at 10th month 19.31 11.91 2,51  4,74%%
16. Pol at 12th month 20,31 16.82 5,04 3.34#4
17. Purity parcentage at
N 10§h mongh 72,39 30.25 14,19  2,13#%
o Pur percentage a
v o Lol onth 87,75 53,71 24,96 2,154
« C.C.S.Parcentage a t
s, CoC . month12th 13.82 7.38 1.69 4§, 36%4#
+« C.CiS.lPorcentago a
> nonth 15.04 10.34 3.30 3,738+
21, Sugar yield per plot 2,95 17.85 3.97 4,49+

*% Significant at 5 per c¢ent probability level
+# Slanificant at 1 per cent probability level
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difference only at 5 per cent level of probability,

The mean values of 21 characters alongwith thelr
rasi.ective C.0, values are prosented in Tables 3 and 4,
The cano ylold and sugar yleld of 48 clones in the
plant crop are presented in Figure 1. The varlability
for morphological characters such as nupmber of inter-
nodes, length of interncde and girth of cano is pre~
sented in Figure 2,

4,141¢1 Germination counts

The clono Con,7601 rccorded the lowest germinge
tion count an the 45th day (27.3) and the clone CoC.771
had the highest count (67.3). The clones C0.658, Co.7717 ,
Co,740, Co,.785 and Co,.453 were on par with CoC.771.

441.1.,2 Shoot count:

The shoot count on the 180th day ranged from 46.7
{CoA.7601) to 115.7 (Co.449), The clonses Co,698, Co.997,
CaG, 777, CoC,771, B=37172, C0.785 and Co0.995 were on par
with Co.449,

4.7.,1.3 Number of late shoots:

The clones showed 2 range of 1.3(C0.783) to 62.0
{CoC.771) for number of late shoots at harvest, The
number was comparatively higher in Co.658, C0.997,
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Table 3 Mean values of c.ne yield and morphological character* In th.

11lanl crop
z g ia i
fi > 5% wo . % 3% Vi we T g
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48,7 98.3 37,0 73.3 1.40 2.43 20,5 13.0 e.sa B3.6 103
42.0 74.7 20.7 68.0 136 2.75 24.0 11.1 6jol 728 9
46.3 B1.0 24.7 70.0 1.60 2.61 22.3 12.7 7.72 04*3 104
57.3 109 3 43.3 99.3 1.42 2.65 24.3 11.3 7.41 117.4 145
33.3 49.3 37 46 7 1.43 2.34 22.4 10 7 8.61 58 3 72
42.3 113.0 57.7 99 3 1.07 2.45 24,2 9.5 6.92 90.3 112
40.0 93.3 44 0 75.7 1.38 2 59 23.7 11.7 7.31 07.6 108
51.3 96.7 49.7 84 0 1.03 2 47 22.3 12.1 6.94 79.1 o8
45.3 75.3 85.0 69.3 1.64 3.17 23.6 13.9 6.19 98.9 122
66.3 94.7 45.0 76.0 1.63 2.60 22 5 13.0 8.27 90.3 112
55.7 89 7 25 0 00.7 1 86 3 03 30 1 11.2 8.02 116.3 144
46,0 60 0 34 7 59.0 183 3 12 29 5 10.6 0.23 92,3 114
53.7 04 0 14 3 73.7 1.73 2 03 25,1 12.2 8.32 100.2 133
49.7 90 0 7.3 04.0 1 60 2 76 24.9 12.5 7.99 107,8 131
44.7 78 7 10.3 66 3 1.36 2 04 22 0 12.9 7.43 76.1 %4
31.0 91.7 4 3 66.3 1.06 2 26 19,7 10 B 6.64 43.7 36
46.3 99 7 38 7 81 7 1.47 2 90 24,5 12 7 7.93 110,2 146
54.3 77 0 24.3 66 7 1.44 2.76 26 7 10 7 B.01 02 3 102
37.0 94.0 34.3 87.3 121 2.70 22.3 12.3 6.49 73.6 91
43.0 70.3 20.0 54.3 1 99 2.98 22.0 14.3 9.46 07,9 100
57.0 84.0 42 7 70.7 1 47 2.70 25.0 11.9 7,40 07.0 107
51,0 96.3 29 7 76.3 1.44 2.76 26.2 11.1 7.26 93.7 116
47.7 82.3 23.3 79.0 1.56 2.86 25 8 12.4 7.73 89,1 110
51.0 77.3 27.0 50 7 1.48 2.64 23.4 12.3 7.47 67.9 63
42.3 87.0 1.7 79.3 1.58 2.04 19.5 15.4 7.96 06.6 107
43.0 96.3 3.0 82.7 1 61 271 23.7 13.2 6.09 101.6 123
47.7 86.0 43.0 77.0 125 2.87 20.5 15.8 7.1B 76.9 93
41,3 64.3 30.0 53.7 1.69 2.30 24.4 10.0 7.98 74.6 92
31.3 54_0 13.7 46.3 1 66 2.59 21.4 13.1 B.19 64.0 SO
67.3 107.3 63 0 95.3 1,57 312 21.1 13.B 0.11 126.4 136
46.7 66.3 21.0 61.0 1.39 2,72 22.3 12.5 7,64 66.4 82
53,3 72.7 15.0 66.7 1.65 2 87 24.5 12 6 7.78 B3.4 103
42.7 66.7 15.3 59.3 174 2.77 22.9 11.6 8 93 02.0 101
27,3 46 7 23.7 45.0 1.71 2 74 22 7 12.9 7.40 37.4 71
47 3 74.7 34.3 61.0 141 2.42 20 1 13.4 6.04 30.9 73
30.3 62.7 38.0 62.7 1.45 2.65 22.5 12.5 7.49 73.3 93
39.0 95.7 0.3 78.3 1.09 2.47 20.5 12.7 6,17 87,9 71
51.0 03,7 11.0 60.7 1.57 2 58 21.7 12.0 7.49 03.7 103
54.7 107.3 23 7 91 0 101 2.69 23.6 12.0 5.98 70.7 07
51.3 76.3 40.3 69 7 0.05 2 27 10 3 11.9 6.47 38.0 71
50.7 100.0 1,3 90.7 1 45 3 14 22.4 16.7 7.27 97,9 121
57.7 91.7 7.7 69.3 1.40 2.70 19.1 14.8 7,37 79.3 9B
35.0 06.3 9.0 69.3 1.63 3.16 27,2 10.5 7.07 101.6 123
51.3 09 0 15.0 71.3 1.36 2.24 21.1 11.2 7.97 07.8 100
54.0 101.7 37.3 9 7 1 47 2 00 28.3 11 3 7.10 114.9 142
50.7 115.7 50.0 102.3 0 90 2 47 17.9 12.8 5.65 68.2 84
3B.7 73.0 6.0 53 0 1.47 2.59 23.7 12.1 7.98 39.7 7%
52.7 96.7 5.7 82.0 1.36 2 39 19.4 12.0 7.27 69.2 03

11.0 16.93 120 18.25 0 254 o 305 3.13 0.49 0.911 19.34 23 9
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Uam* of
clone

CFIC.774
F-1-2
T-67172
Co.658
Co.62174
Co.997
Co.6807
Co0.1340
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
1C.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
Co0.1305
Co,785
Co.453
Com.7114
S-77
C0.995
Co.449
CoM. 7125
C0-527M-10

C.D (9%

Juiciness (ml)

Brix(fc) Pol {%) Purity (%)
* £ £ .

400 455% wog o HAY V+J_0§J £ z% L e x
y &8 [E_% ) § Hlﬂg nJo g 5{&@
476 444 17.5 17.7 14.8 14,6 84.7 82.3
410 433 18.7 19.0 16.7 17.2 89.3 90.6
477 470 14.9 14.1 12.3 11.5 82 6 81.0
446 443 16.5 17.4 14.4 15.4 86 9 87.9
473 452 17.2 17.2 14.8 14.9 85 9 86 1
483 425 19.5 20 3 17.9 18.6 91,7 91 5
432 451 15.3 14.6 12.9 11.2 84.3 75.6
439 423 15.8 15.6 12.9 11.8 62.0 75.2
365 453 13.6 15.2 9.9 12.9 72.4 84.5
470 459 15.7 14.8 12.9 12.0 82.0 SO 6
553 509 16.7 18 5 14,8 16.7 88.7 90.4
474 473 19.3 19.7 15.1 17,6 78.1 B9.3
458 482 14.3 p 8 11.6 15.5 81.0 87.1
341 490 13.3 14.7 10.1 11.5 76.1 78.5
439 424 18.0 18.7 16.1 16,0 89.5 85,6
475 454 15.0 15.3 12.4 12.5 84 7 81.6
491 468 13.6 17.2 10.9 14.7 80.1 65.2
457 458 17.2 16.3 15.0 13,4 87.3 81.7
466 403 17.5 18.2 14,3 16.3 82,1 89.1
558 439 15.9 12.2 13.1 8.5 82.3 66.0
432 434 17.5 19.2 15,5 15.5 88.7 80 6
378 438 17.6 16.6 15.1 14.7 85.5 87.9
461 470 17.2 19.9 15.0 10.4 86.0 92.7
461 430 13.9 15.0 11.3 11.9 81.2 80.0
442 459 18.2 17.0 13.7 14.2 86.5 83.4
474 441 18.5 19.2 16.1 16.0 87.3 87.0
442 377 16.2 16.6 13.5 14,3 84.1 85.0
509 446 16.4 18.5 14.8 16 9 90.3 91
459 475 19.3 19.0 17,6 17.8 91.1 93.8
491 378 16.4 17.1 12.3 14.3 86 9 82.5
459 415 18.7 17.3 16.5 15,1 88.1 87 3
447 408 15.6 16,0 13.0 13.5 83.1 84.0
491 433 19.9 20.2 18.1 10.6 90,8 92.2
480 462 17.6 15.3 16.0 13.0 91.0 84,9
405 409 16.6 16.6 14.5 14.4 87.7 86.3
462 447 14.8 15.5 12,5 12.1 04.4 75,3
464 408 19.6 18.0 17.2 15.1 87.5 84,2
490 462 13.5 13.7 10.6 11.0 70.6 79.5
419 434 17 7 19.5 16.0 17.6 90.5 90.3
448 387 15.7 17 1 13,7 15.0 87.4 07.9
409 429 16.6 18.7 13.5 15 7 82.0 84.2
427 426 13 2 13.5 11.1 10 3 84.3 75.1
464 383 16.4 16.0 13.6 13.2 83.1 82.3
491 377 16.1 17.1 13.0 14.7 85.0 86.1
421 458 17.3 17.9 14.5 15 5 83.5 B6.4
429 355 14.6 14.6 12.2 11,4 82.1 78,5
462 454 17.7 18.9 15.0 16.5 84.6 86.9
403 383 17.1 18.1 15.0 15.7 84.5 86.3
71.5 70.4 2 03 2 86 2.56 3,63 6.09 6.08

C

80%

10.1
11.6
8.2
9.9
10.1
12.6
8.8
8.6
6.1
a6
10.3
9.8
77
6.5
11.2
8,3
7.2
10.3
9.6
e.e
10 7
10.2
10,3
7.4
10.8
11.1
9.1
10.3
12.3
9.9
11.4
8.7
12.6
10,8
10.0
0.5
11.9
6.9
11,2
9.4
9.0
7.3
9.1
9.4
9.7
0.1
10.2
10.3

cs {4
J
48T

9,7
12.1
7.6
10.7
10.2
12.0
72
7.5
8.7
79
11.7
12.2
10.7
7.5
10.9
8.4
10.0
8.9
11 3
5.2
10.2
10,2
13.0
7.8
9.5
11.6
9.7
11 9
12.7
9.6
10.4
9.1
13.1
8.9
9,6
7.9
10.2
7.2
12 2
10.4
10 6
6,6
8.9
10,0
10.6
7.4
11,3
10.7

2.94

96

Sugar yield

U-H

L

=20

0.13
8.87
6,54
12.53
6.30
11,33
5.61
6.01
8.83
7.24
13.58
11.32
11.36
7.98
8 30
3.62
11 87
7,44
8.28
4.29
8.49
9.77
11,53
5,34
8.23
11,52
7.34
8.91
8.21
12.02
6.83
7.57
10.62
5,16
5,75
6.09
7,98
5.78
8.71
6.02
10,36
5.31
8.76
0.00
12.15
5 07
6.74
7,42

3.224

é:b‘l'h *

10 04
10.95
8,07
15.47
7.78
13.99
6.92
7.42
10.91
8.94
16 76
13,97
14,02
9.85
10.25
4,71
14,65
9.19
10,22
5,30
10,48
12,06
14.23
6,59
10,16
14.22
9.06
10 99
10,13
14.84
0.43
9.34
13.11
6,37
7.10
7.52
9.85
7.13
10.75
7.43
12.79
6,55
10,01
10.96
14.99
6.26

8.32
9.16

3 980
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Flg.1. Cane yisld and sugar yicld in the plant crop.
;‘0-

Clones
CoC.774

Fale2
T=57172
Co. 658
Co.62174
Co,997
Co,. 6807
Co.1340
Co.1307
Co. 7717
Co 62175
S=B87
Co.419
CoC.779
Co.7219
Co,%27
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.17
18
19
20

21
22
23
24
25
26
27
28
29
30

31
32

Clones
Col. 777

S=105
S=33
145.,6847
Co.740
IC,.225
Co.6907
Co.6G304
CoA, 7602
S=99

Col, 775
KS,3296
CoC.671
CoC,.771
CoC,.773
CoC,772
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No.
33
34
35
36
37
38
39
40
41
43

43
44
45
<6

47
48

Clones
Co,7704
CoA L7601
€0,62198
Co.62101
Go. 6806
CoC,778
B=37172
Co,.1305
Co.78%
Co,.453
Col.7114
S=77
Co.995
Co,449
Coi.7125
Co,527«11=10






Sk

N

2T 22 I ® B 2 3 ¥ N G T NN

=2 W 0 3 U Hh W -

-2 -
N =0

e
o U obh W

Fig.2, Variability for morphological

Na.
€.17

Clones
CoC.774
Fam2
T=67172
Co,658
Co.62174
C0,997
Co. 6807
Co,.1340
Co.1307
Co 7717
C6.62175
S=87
Co.419
CoCe 779
GCo.7219
Co.527
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18
19
20

21
22
23
24
25

26
27
28
29
30
3
32

Clonss
CoC.777
S5=105
Sa33
115.6847
20,740
I1C.229
Co, 6007
Co,.6304
CoA, 7602
S=99
CoC, 775
KHS .3296
CoGC.671
CoC.771
CoC,.773
CoC,.772

characters in the plant crop.

No.
C.33

4 m 42 3 = 3 3 3 3 € ¢ a2 3 T W

34
35

36
a7
38
39
40

a1
42
43
44
45
a6
47
43

Glonas

Co,.7704
CoAL.7601
Co.62198
Co.62101
Co, 6806
CoC,778
Be37172
Ca,.1305
Co.785
C0.493
CoM. 7114
S=77
Co,995
Co.449
Co™.7125
Co+527=M=10
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Co.6807, C0.1340, Co,7717, Co.740, CoC,775, Co.1305
and Cog.449.

4.1.1.4 Number of willable canos:

The number of millable canes per plot ranged from
45,0 (CoA,7601) to 102,3 (Co.449). The clones Co.698,
C0.997, S=33, B=37172, C0.785, CoC,771 and Co.995 were
on par with Co.449,

4.7,1.2 Weight of cane:

The weight of cane ranged from 0,90 kg (Co.449)
to 1.59 kg (MS.6847). Tho clones C0.62175, S=87,
and Co,.7704 were on par with 3S,0847.

4,1.1.6 Leongth of canos

The length of cano rangod from 2.24 m (5=77) to
3.17 m {Co.1307), Nine clones were on par with Co,1307
in respect of length of canoc. Thoy include Co.62175,
S=87, CoC.777, MS.6847, CoC.775, CoC.771, CoC.772,
Co.785 and CoM,7114,

4.1¢1e7 Number of intoernodes:

The number of internodes ranged from 17,9 (Co.449)
to 30,1 {Co0.62175), The clones 5-87, CoM.7114 and Co,995
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were on par with Co,.62173,

4.,1.1.8 wLength of Internode:

Tha length of internode ranged from 9.5 em
(Co.997) to 16.7 cm (Co.785). HNo clone was on par with
C0.785 in respect of this character, The clones Co,.1307,
45,6847, CoA,7602, CoC.775, CoC.771 and Co.4%53 had

comparatively longer interncdes,

4.1.1.9 Girth of canes

The girtn of cane ranged from 5.68 cn (Co.249) to
9.46 cm (MS.6847). The clonos CoC.774, Co.62174,
Co.02175 and Co,7704 wvera on par with MS,6847.

4.1.7.,10 Yield of cano:

The cane yield per plot renged from 45.7 kg (Co0.527)
to 126.4 kg (CoC.771). The clones Co.62179, C0.419, Co-658,
Gal.779, CoG.777 and Co.995 were on par with CoC.771.

4,741.11 Juiciness at 10th monih:

The juiciness at 10th month rdnged from 365 ml
(Co.1207) to 598 ml (MS.6847). The clones C0.62173,
CoC.779, CoC.777, KH5.3296, CoC.774, Co.7704, Col,778
and S=77 wore on par with LiS.6847.
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4.1.,1.12 Juiciness at 12th months

The juicinoss at 12th month ranged from 359 ml
(Co.449) to 509 ml {Co0.62175). Twenty four clones were
on par with Co.62175% in respoct of juiciness at 12th

monthe.

4,1.1.13 Bxix at 10th month:

The brix at 10th month ranged from 13.2(C0.453)
to 19.9 (Co. 7704). MNine clonos viz, F=le2, C0.997,
S=B7, C0.,7219, CoA,7602, S=99, CoC,&671, CoC.773 and
Co, 6806 were on par with Co.7704,

4,1,1.14 Brix at 12th conth:

The brix at 12ih month ranged from 12,2({lS.6847)
to 20,3 (Co.997). Nincteen clones were on par with
G0,997 in respect of brix at 12th month.

4el1e1415 Pol persentage at 10th month:

The poal perzcentace at 10th month ranged Zrom 9.9
(C0.1207) %o 18,1 {Co.7704}. Eleven clones viz, Fel=2,
C0,997, C0.7219, C0,740, CoA.7602, S=99, CoC.671,
CoC,773, CoA.T601, Co.GB056 and £-37172 wore on par with
Co,7704,

4,171,716 Pold percontage at 12%th months
The pol percontage at 12th month ranged from 8.5
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{M5.6847) to 18.6 (C0.997 and Co.7704). Twenty clones
ware on par with C0.997 and Co.7704.

4,1.1.17 furity percontage at 10th months

The purity percentage at 10th month ranged from
72.4 (Co.1307) to 91.7 (Co.997). Twenty clonos were on
par with Co,997 in raspect of this character.

4,1.1.,18 rurity percentage at 12th months

The purity perscentage at 12th month ranged from
66,0 (45.6847) to 93.8 (CoC.671). Twenty one clones

weye on par with CoC,671 in respact of this character,

4,1.1.19 C.C.S, Porcontage at 10th monthe

The G.C,S. Porcentage at 10th month ranged from
6.1 (Co.1307) to 12.6 (C0.997 and Co.7704). Eleven
clones viz. Fel=2, C0.997, C0.7219, Co.740, CoA.7602, S=09
CoC.671, CoC.773, CoA,7601, Co.6806 and B=37172 wore
on par with Co.7704 in respect of this character,

4e7e1420 Co.C.S.Percentage at 12th months

The C.C.S.Percontage at 12th month ranged from 5,2
(115.6847) 40 13.1 (Co.7704), Twenty three clones wore on
par with Co0.7704 in respect of C.C.S.porcentago at 12th

month.
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44¢1:1.2% Yield of sugar:

1ho sugar ylold por plot ranged from 3.8 kg
{C0.927) to 13.98 kg (C0.62175). Eleven clones viz,
Co.658, C0.997, S«B7, C0.419, CoC.777, Co,6907, S99,
CoG.771, Co.7704, Co0.785 and Co0.995 wore on par with
C0.62172 in respoect of sugar yield per plot.

4.1.2 Gopetic parameters

The mean, 5.E, of mean, range and the genetic
parametors such as genotypic and phenotypic coefficients
of variation (G.C.V. and P.G.V.), heritability (%) and
genetic advance (G.A.} for the best 5 per cent of the
values as percentage of mean are presented in Table 5,
The histogram representing the gonetic parameters (G.C.V,
H2 and G.A) in the plont crop are praesented in Figure 3,

The G,C.V. was highest for number of late shoots
at harvest {35.8) followed by sugar yield per plot (26.2)
and cane yield per plot (20.6), The high genotyple cow
efficients of variation recozded for thess charactors
indicate the presoence of large amount of variability in
respect of the above characters. The purity percentags
at 10th month had the lowest G.C.V. (3.4) followed by
purity percentage at 12th month (4.6}. The characters



Table 5. Estimates of qgenetic parameters in the plant crop

Coefflcients of

s1 variation Il-:l'erit.a- ngetic
Range ility advance
No : Characters Fean S.E. Genoe Shenoe=
typic typic
1. Germination count 47.1 3.93 27.3 = 67.3 16.7 22.1 57.3 26,1
(45th day)
2. Shoot count 84,8 6,04 46,7 = 119,7 17.4 21.3 66,4 29,2
(180th day)
3. Jdumber of late shoots 4.8 0.43 1,3 = 63,0 33,5 38.8 83.7 66,9
4 uméat h?r\rest)
« N er of millable -
CaneS Per plot 72.7 6.52 4.)- - 10293 17.5 2854 56.0 27.0
5. E’.’eigh‘t Of cane {k ) 1.5 0009 009 - 199 15.1 18.2 68.2 25.6
6, Length of ¢ane m? 2.7 0.11 2.2 = 3.2 8.9 10.6 56.9 12.4
7. DNumber of internodes 23.1 1.12 17.9 = 30.1 10.5 13.4 61,2 17.0
8. Length of internode{cm) 12.4 0.18 9.5 = 16,7 11.0 13,6 6643 18.9
9. Girth of cane (cm) 7.6 0.33 5.6= 9.5 9.2 11.8 60.5 14,7
:c;. Canc 2 yiold per(iég" 83.6 6,91 45.7 = 126,4 20.6 25.0 67.4 34.8
« Julciness at 10th
month (ml) 460,2 25,55 365,0 = 558,0 6,0 11.3 28,2 6.6
12, Juicingos at 12th 436,17 25,14 355,0 - 508,0 4.9 1.1 19.4 4.4
13. Brix at 10th month(%) 16.6 0.73 13e2 = 19,9 9.8 12.4 62,7 16,0
14, Brix at 12th month(% 17.0 1,03 12,2 = 20,3 9,7 14,3 46,3 13.6
15. Pol at 10th month (i 14,1 0,91 9,9 =« 18,1 12,5 16,8 55,5 19,2
16. [0l at 12th month (% 14.5 2.36 8.5 = 18.6 13,7 20,7 43.8 18.6
17. FPrurity at 10th month(4) 67.5 2,17 T2.4 » 91,7 3.4 6.5 27.4 3.7
18. Purity at 12th month %g 67.3 2.88 66,0 - 93,8 4.6 8.7 27.7 5.0
19. C.C.5. at 10th month(® 9.6 0,75 6e1 = 12,6 14,3 19,7 52,9 21.5
20, C.C.S., at 12th month(;:} 9.B 1.05 D42 = 131 15.5 24,1 41.6 20,7
1. Sugar yleld per piot, g2 115 3.8 = 13.6 26.2 35,7 53.8 39.6

01



Fig.3. Genetic parameters in the plant crop.

Charaecters

Germination count (dbth day)
Shoot count (180th day)
Humber of late shoots ( at harvest)
Number of millable canes per plot
vieight of cane

Length of cane

Humber of Antornodes

Length of internode

Girth of cang

Canoe yield per nlot
Julclnaess at 10th month
Juiciness at 12th month
Brix at 10th month

Brix at 12th aonth

Pol at 10th month

Pol at 12th month

Puriiy at 0th month

Purity at 12th month

GC.Ce8 at 10th month

C.C.5 at 12th month

Sugar yield per plot



FIG 3 GENETIC PARAMETERS IN THE PLANT CROP
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like germination count on the 45th day, shoot count
on the 180th day, number of millable canes per plot,
tano vieight and C.C.S. pexcentage at 12th month recorded

relatively high genotypic coefficients of variation.

The pnenotypic coefficient of variation was
also highest for number of late shootSat harvest (38.8)
followed by sugar yield peor plot (35,7} and number of
millable canos per plot (28.4). The purity percentage
at 10th month had the lowest [.C.V,.{6.95) followad by

purity percencage at 12th month {2.7).

Theo number of late shoots at harvest rocorded
the highest heritability (63.7) followed by cane weight
(68.2) and cane yield per plot ((7.4). Julciness at 12th
month recorded the lowest horitability (19.4) followed
by purity purcentago at 10th month (27.4) and pucity
percentage at 12th month (27,7)., Low horitability values
recorded for julclness at 12th month and purity porcentage
at 10th and 12th months Aindicate the larger influence of

the environment in the cxpression of these characters,

The genetic advance under selection was also
maximum for number of late shoots at harvast (66,9)

followed by sugar yield per plot (29.6) and cane yield
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per plot (34.,8). Purity percentage at 10th month recorded
the minimum gonetic advance (3.7) followed by juiciness
at 12th month (4.4) and purity percentage at 12th month
(5.0).

Moderate to high heritabllity coupled with high
genctic advance wore recorded for characters like number
of late shoots at harvesi, sugar yiold and cane yield per
plot, shoot count on the 180th day, numhor of millable
canes per plot, germination count on the 45th day and
welight of c¢ane. This indicates that selection based on
the above characters vill be effoctive in improving cana
and sugar ylelds, ioderato to high heritability and low
gonetic advence were recoxrded for characters like length
of cane, girth of cane, brix at 10th month, number of
internodes and length of internode, Both heritability and
genetic advance were low for juiciness at 10th and 12th

mcnths and purlty percentage at 10th and 12th months,

4.1.3 Corrolation

The genotyple and phenotypic correlation coeffi-
cionts of cano yleld, sugar yield and their inter relatione
ship with other characters in the plant crop are prosented
in Table 6,
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4,1.3.1 Gorrelation of cene vield with morphological
and_aquulity eharactors

Cana yleld recorded highly significant and
positive genotyplc coxrelations with germination ecount
on the 45th day, shcot couni on the 180th day, number of
millable canes por plot, welght of cane, length of cane,
numbeyr of internodes and girth of éane indicating that
improvement in any ono or more of these characters will
result in a simultanoous Ancroase in cane yield. The
nunber of lale shoots at harvest, length of internede,
Julciness at 10th and 12th months, brix, pol and C,.C,S.
percentage at 12th month had nonesignificant but positive
genotyplc correlations with cane yleld, whoreas brix and
pol percentage at 10th month, purity percentage at 10th
and 12th monihs and C.C.S. percentage at 10th month had
non=significant but negative correlations, The sugar
yleld por plot also recorded highly significant positive
genotypic correlations with cane yield per plot.

The phenotyyic correlation coefficients of cane
yield per plot was significant ana positive with germina=
‘tion count on the 43th day, shoot count on the 180th day,
nunbesr of late shoots at harvest, numbor of millable canes

por plot, cane weoight, length of cane, nunber of internodss,
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girth of cane and sugar yleld per plot whereas it was
positive bul nonesignificant with lengta of internode,
Juicinass at 10th and 412th months, brix, pol and C.C.S,
percentages at 12th omonth. The phenotyple correlation
coofficients of canc yield per plot with brix at 14th
month, pol pexrcentage at i0th month, purity percentage
at 12th month and C,C.8, poecsoncage at 10th month were
nagative but nonwsignificant, The purliy percontage at
10th month recorded significant neqative corrolation

with cane yleld per plot.

4.,1.3,2 Correlation of suwoar vicld with morphslogical
and_guality characters

Sugar yield per plot reterded signifieant pasitive
ganobypic correlation coefficients with germination count
on the 45ih day, number of millable canes per plot, lsngth
of eane, numbor of internodes, cane yileld por plot and
bping pol, purity and G.C.S. percentages at 12th month,
The sugar yivld por plot had positive but nonesignificant
genotypic correlations with sheoot count on the 180th day,
neaber of lave shoots at harvest, cana welght, girth of
cane, julciness at 10th and 12th months, brixn, pol,
purdty and C,C.5, percentages at 10th month whercas it
had non=significant and negative correlations with length

of interncde.
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At the pnenotypic lovel, sugar yield per plot
recorded significant positive correlations with all the
components except number of late shoots at harvest,
Juiciness at 12th month and puriiy percentage at 10th
month. The phenotyplc correlation coefficient of length
of internode and Julciness at 10¢h month wers nonwesignie

ficant and negative wath suger yisld per ploil,

4.1.3,3 Gorrelatisn amona cang vield and suaqar yield

The germination count on the 43th day rocorded
highly signlficant and positive genotyplc correlations
with shoot count on the 180th day and nunber of millable
canes per plot, wheress it had nonwsignificant positive
correlations with number of late shoots at haxvest, cane
werLghlt, length of cane, number of internodes, length of
internode and girth of cane. The c¢snotypic correlation
coefficients of ¢erminalion count on the 45th day with
the quality compeonents such as juiciness, brix, pol,
purity and C.C,S5. porcentages at 10th and 12th months were

nogative but nonwsignificant,

At tho phenotypic level, germnination count on

the 45th day recorded significant positive correlations
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wilth shoot count on the 180th day, number of millable
canes per plot, length of cane, number of interncdes

and length of lntecnods., The number of late shoots at
harvest, cane weight and girth of cane rocoxrded positive
but nonesignificant correlations with this charactex,
All the quality components except brix, pel and C,.C.5,
percentage at 10th month rocorded nonwsignificant and
nagative phenotyplec correlatlons with germination count
on the 45th day.

The shoot count on the 180th day rocorded highly
significant positive genotyric currelatisns with number
of millable canes per plot only., The genot;pic correlae
tions of this characisr was gositive but nonesignificant
with nunber of late shootls o4 harvest end length of intor-
node, whereas it was nonesignliicant and negative with
Length of cane, nunbor of internodes and all the quality
components except juiclness at 10th month, The characters
like cang veight, coirth of cane and juiciness at 10th
month recorded hlghly signiflcanl but negative genotypic
correlations with shoot ecount on the 180th day.

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

of late shoots at harvest and sumbsr of millablo cines per
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plot, vihereas it was positive but nonesignificant with
longth of cane, length of interncde, brix, pol and C,C.S.
percontages at 12th month. Canc welght, girth of cane
and juiciness at 12th month recorded highly significant
but negative phenotypic correlations with shoot count

on the 180th day, whercas julclness, brix, pol and C.C,.35.
percentage at 10th month and purity perceatage at 10th
and J2th wontins rocorded non-significant bul negative

phenstyple correlations,

The number of late shoots =t harvesi recorded
nonweignificant but positive gonotyrilc correlailons with
rugber of millable canss par plot, lensih of cane and
number of internodes, whercas thils character had none
significant nogalive correlations with cane welght,
length of internode, girth of canc and all tho quallty
tharacters such as julcinoss, brix, pol, purity and C.C,.S.

pex gontage at 16th and 12th monthe,

The phenutyplc correlatlons of number of late
shoots at harvost wero nonwsignificant but positive with
mmb.r of millable cmes peor plot, length of cane,
number of intcornodes and purity percentaje at 10th month,
Cane welght had glignificant negative phenolypic correla

tion with number of lato shoets ab harvest, The length
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of internode, girth of cane, juiciness, brix, pol and
C.C.5. percontage at 90th and 412th months and purity
percentage at 12th month recorded non-significant
negative phenotypiec correlations with number of late

shoots at harvoest.

The number of millable canes per plot recorded
non~siynificant and positive genotyplc correlations
with length of cane, length of internode, brix, pol,
purilty and G.C.S. percentages at 12th month. The genge
typic correlations of number of millable canes per plot
were highly significant but negative with cane weight
and girth of cane, whereas the other compononts such as
number of internodes, julcinoss at 40th and 12th months,
brix, pol, purity and C.C.S. porcentages at 10th month

had nonwsignificant negative genotypic correlations.

At the phenotypic level, the number of millable
canog per plot resorded nonw-significant positive correla-
tions with length of cano, numbor of internodes, length of
internode, brix at 42th month, pol and C.C.S. percentages
at 10th and 12th months and purity percentage at 10th
month, The characters, ¢cane weight, girth of cane and
Julciness at 12th month recorded significant but negative

correlations and the other charactors such as juiciness
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and brix st 10th month and purity porcentage at 12th

monith recorded nonesignificant nogative correlations.

Cane weight had significant positive genow
typic correlatlons with length of cane, number of
internodes, girth of czne and julciness at 10th and
12th months, whereas it nad nonesignificant positive
correlations with length of Internode., All the quallty
compenents viz. brix, pol, purity and C.C.5. percentage
at 10th and 12th montns had non-significant negative

gonotypic correlations.

The phenotypic correlatlons of cane weight
with length of cano, number of Internodes, girth of
c2ne and julclness at 10th and 12th months were highly
signiflcant and positive, whereas it was nonw~significant
but positive with length of intornode, pol percentage,
purity percentage and C.C.S. percentage at 12th month,
The other components such as brix at 10th and 12%h months
and pol, purity end C.C.S5. percentages at 10th month

recorded nonesicnificant negative phonotypic correlations.

The longth of cane had significant positive
gonotypic correlations with nunber of internodos, length

of intornode and girth of cane, where as this character
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had nonesiynificant positive correlations with juieinoss
brix, pol and C.C.S. percentage at 12th month. The
genotypic correlations of length of cane with quality
characters such as Jjulcinoss, brix,pol and C.C.S.
poreentage at 10th month and purity percentage at 10th

and 12th monihs were non=significant and nogative,

The length of cane rocorded highly significant
positive phonotypic correlations with number of internodes,
length of internode and girth of cane and nonesignificant
positive correslations with jJjuiciness, brix, pol and C.C.S.
percentages at 12th month., All the other charactors such
as juiciness, brix, pol and C.C.S. percentage at 10th
month and purity percentage at 10th and 12th wonths
recarded non~significant negative phenotypie corrolations
wiith this ¢haracter.

The number of internodes had significant
posltiva genotyple correlation with girth of cane only.
All the other components except purity perccntage at 10th
month had non-significant positive genotypic correlations
with number of internodes. The length of internode had
highly sigrificant but negative genotyple correlation with
this character.
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The phenotypic correlatlons of number of
internodes were significant and positive with girth of
cane, juiciness, brix, pol, purity and C.C.S. percentages
at 12tk month., The other characters such as julciness,
brix, pol, purity and G.C.S. percentages at 10th month
recorded non=significant positive phenotypic correlations
with number of internodes. The length of inlernode is
the only character having highly significant but negative
phenotypic correlations with this character,

Length of internode had nonesignificant but
positive genotypic corrclatlons with girth of cane ond
nonwsi¢gnificant and negative genotypic correlations with
quallty components such as julcineas, brix, pol, purity

and C.C.5. percentages ai 10th and 12th months,

Al the pnenotyple level, length of internode
racorded nonesignificant positive corrclation with girth
of cane and significent but negative corrolations with
brix, pel and C.C.S. percentage at 10th month and purity
percentage at 10cth and 12th months. The remaining
characters such as juiciness at 10th and 12th months,
brix, pol and C.C.S5. percontage at 12th month recorded
non=significant negalive phenotypic correlations with
length of internode.



Girth of cano had highly significant positive
genotypic correlations with julciness at ‘10th month
only, whereas it had non=significant pesitive geno-
typilc corrclations 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 other
characters such as brix at 12th month, purity porcent-
age at 10th and 12th months and C.C.S. percentage at
10th month showed nonesignificant negative genotypic

correlations with girth of cane.

The phenotypic correlation coefficients of girth
of cane wore highly significant and positive with
Juiciness at 10th and 12th months, whereas it was none
signiflcant and positive with brix and pol porcentage
at 1uth month. The quality characters like brix and
pol percentage at 12th month, purity ard C.C.5. porcont.
ages at 10th and 12th months recorded non-significant

negative phonotyplc correlations with girth of cane.

Juiciness at 10th month had nonesignificant
positive genotypic correlations with juleiness at 12th
month, brix, pol, purity and GC.C.S. percentage at 10th
month. The other characters like brix, pol, purity and
C.C.S. percentages at 12th month recorded nonesignifi-



cant negative genotyple correlations with julciness
at 10th month,

At tho phenotypic level, Juiciness at 10th ronth
had significant positive correclations with juiciness at
12th month only. All the other characters such as brix,
pol, purity znd G,C.S. porcontages at 10th and 12th
monthe recorded non=significant negative corrclations
with julciness at 10th month,

Juleiness at 12th month had nonesignificant
positive genotyplc correlations with brix at 12th month,
pol percentage at 10th and 12th months and purity and
C.C.S.percentages at 12th month, All the othor charae
cters such as brix, purity and C.C.S5. percentages at
10th oonth recorded non=significant negative genotypilc

correlatlions with this character.

The phenotyplc correlation coesficients of
julciness at 12th month wore non=significant and negative
with all the quallty charactors excepi purity porcontage
at 12th menth, which had non=significant positive corre=
lation.

Brix at 10th month recorded highly significant
positive genotypic and phenotypic correlations with brix



117

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 end phenotypic correlations
with pol, purity and C.C.S. percentages at 10th and
12th months.

ol percentage ab 10th moith had highly signie
f£icant positive genolyplc and phenoiypic correlations
with pol percentage &t 12th month and purity and C.C.S.
percentages at 10th and 12%h months.

ol percentage at 12th month recorded highly
slgnificant positive genotypic and phenotypic corrolae
tions with purity and C,C,.S. percentages at 16th and
12th months.

Purity percentage at 10th ronth had significant
positive genotypic correlations with C,C.S.percentage
at J0th and 12th oonths, The genotypic correlation of
purlty percenlagse al 10th imonth was non-significant and

positive with purity percentage at 12th month.

At the phenotyplic level, purity percentage at 10th

monbh recorued highly significant posizive correlations
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with purity percentage a2t 12th month and G.C.S.
percentage at 10th and 12th months.

rurity percentage at 12th month had non=signi-
flecant positive genotypic correlations with C,C,S.
percentage at 10th month and 12th months, whereas at
tho phenswypic level C,C.S. percontage at 10%h and
12¢h monthsrecorded highly significant positive correlas=
tions with purily percentage ag 12th waath.

C.C.S.poxcentage at 10th month rscorded highly
slgnificant positive genotypic and phenotypic correlam

tions with C.C.$8.porcentage at 12th month,

4,7.4 jath analysis

The relative contributicns of cach component
tovazds cane yield and sujgar yleld were assossed by
path analysis. For the study of cause and eifech relaw
1isnship, number of millable canes por plot, cane walght,
Jength of cane, number of internodes, length of internede
and girth of cano wore considerzd as cemponenis of cone
ylold. Juiciness, brix, and pol percentage abt 12%th month
were consldered as components of C,C,5.,. (Commorcial cane

sugar recovery percentage). Tho cane vield and C.C.S.



113

percentago are considered as components of sugar yleld.

The diroct and indirect effects of the six
components on cane yleld, three components on C.C.S.
percentage and two components on sugar yield and their
respactive genotypic correlation coefficients are
presantod in Tables 7,8 and 9 respoetivoly. Tho path
diagram with path coefficients (dircct effects) and

the genotypic correlatlons are presented in Figure 4.

The girth of cane had the maximum diroct effect
on cane yleld (1.16) and positive indirect affect
through length of cane and negative indirect effaects
through all the remaining components such as numbsr of
millable canes, cane welght, number of internodes and
length of intornode thereby reducing the genotypic

correlation coefficient of glrth of cano on cane yleld.

The number of millable cane is tho second
componant having hich positive direct offect (0.93)
on cane yiecld. This component eoxerts positive indirect
effects on cano yield through cane weight, length of
cane and number of intornodes. The number of millable
canes exerts hich negative indirect effect (w0.55) via.
girth of cane and low negative indirect offect (-0.06)
via length of internode.



Table 7. Direct and indirect effects of the components on cane vield in tho plant ¢rop

Indirect effects via

Total
Sl. Divect COrre—
No. Companents offects Number of liedght Length  Numbex Length Girth lation
millable of of of of of
cang per cana cane inter= intore canoe
plot nodas node
1. Nuober of
millascle 0,93 - 0.20 0,04 0,01 =0,06 =0,55 0,57
canag per
plot
2, Yeoight of -0,¢39 «0,48 - 0,38 «0,13 0,06 1.16 0.48
cane
3. Length of 0.66 0,06  =0,23 - «0.12 <0.17 0,47 0,67
4, Number op 0,26 ~0,02 =0,20 0.32 - 0.24 0.48 0.56
Iiriernodes
S. Length of -
internode 0.33 0.14 0,05 0.26 0.14 - «0.05 0.11
6, Girth of cane 1.16 «0,44 29 0,27 -3,11 -0,02 - 0.47

Residual effect 1 «0,135

02t
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Table 8, Direct and indircct effects of the components
on C.C,S. percentage in the plant crop
Indirect effects via
Sl. Pirect Total
No., “omponunts effects jyiciness prix Pol ggiie'
at 12th at 12th  a% 12th on
month month month
1. Juiciness at
42%h month G.05 - 0 0.15 0.21%
2. Brix at 12th
mDnth 0025 0.01 - 0.72 0.98
3., #0l at 12th
oonth 0,73 0.01 0,25 - 0,99
Resldual effecct: 0,033
Table 9, Direct and Indirect offects of the components on
sugar yleld in the plant crop
Indirect effccts via
Diroct Total
y Cane yield GoCaSe COrree
ag' Components effects pexr plot percentage lation
¢ at 12th
month
1. Canc yiold
per plot 0.79 - 0.02 0.81
2. C.C,5,
percentage
at 12th month 0.58 0.03 - 0464

Residual effecty

0,071



Fig.4. Path diagram showing the direct effects
and interrelationships of cane ylald
per plot, C.C.S pereentage and sugar
vield per plot in the plant crop.

C.Y = Cane _vield per plot

1. Number of millable canos per plot
2e Vielght of cane

3. Length of cane

4. HNumber of internodes

5. Length of intornode

6. Girth of cane

C.CeS = Commereial cang suqar percentage
1. Juiciness at 12th month

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

$.¥ = Sugar_yield per plot
R =« Hosidual effcct,



FIG 4 PATH DIAGRAM SHOWING THE DIRECT EFFECTS AND INTER.
RELATIONSHIPS OF CANEYIELD PER PLOT, €C S PERCENTAGE
AND SUGARYIELD PER PLOT IN THE PLANT CROP
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Length of cane is the third majox component
having direct affoct on canc vield (0.66}. It exaris
high positive indiroct effect (0.47) via girth of cane
and very low positive indirect sffect via. number of
millable canes per plot, wherecas through the remaining
three Gomponents viz. cane welght, number of internodes
and length of intoxnode, it had negative indirect offects.
Evonthough the length of cane recorded highest genotypie
correlation with cane yleld among the six components
considered for path analysis, it had only a relatively

ower contribution for cane yiold.

Eventhough the remaining three components such
as cane welght, number of intcrnodes and length of
intornode, had positive gonotypic correlations with cane
yicld, thoy putforth only negative direct offect on cane
yield, The negative direct effect of cane weight on
cane yleld was highest {=0.39), followod by length of
interncde (~0.33) and nunber of internodes {=0,26).
Cane weight put forth maximum positive indirect effect
on cane yield through girth of cane (1.16) followed
by length of cano {0.38) while, through numbor of
millable cancs, numbsr of internodes and longth of
intornode, the effects were indircect and negativae.

The numbor of internodes exerts positive indirect offects
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on cane yiold via. the longth of cane {0.,32), length
of internode {0.24) and girth of cane (C.48) and
negative indirect effocts on cane yield through numbor
of millable canes (=0,02) and cane weight (=0.20).

Tha length of internode had positive indirect eoffects
on canc yiold through length of cane (0.26), numbox
of millable cenes per plot (0.14) and number of intore
nodes (GC.14), while through cano weight and girth of
cane, it had low nogative indirect offects,

Tho rosidual effect is small indicating that
uost of the genetic variability for canc yileld and its
components were accounted by the model used for the
study of causewmeffect rclationship, The glrth of cane,
number of millable canes ond length of cane which had
high positive dircct contributiona for cane yield may
be consideored in selection programmes for increasing

canc ylold,

Amon the threc components of C,.C.S.percontaga,
the pol porecentage at 12th month exerts maximum positive
direct effoct (0.73) followed by brix at 12th month (0.25)
and juiciness at 12th month (0.05), LCven though the
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genotyplc correlations of brix at 12th month and pol
percentage at 12th month with C,C.S percentace are of
equal megnitude, the direeh centribution of pol perconte
age nt 12th month is hichor than that of brix at 12%th
month. Pol percentage at 12th month exerts high positive
indizoct effect through brix at 92th month {0.23) and

the brix at 12th month esoerts pssitive indirect effect
through pol percentage at 12th month (0.72) on C.C.S
percentage. Julclness az 12th month exexts low pnsitive
indiroct offects on C.C.S5 percentage through brix at

12th month {V.01) and pol percentage at 12th month {0.15).
The pol percentage at 12%¢h month which had maximum

direct e«ffect on C.C.5 perccntoge may bo taksn into
conslderatlon in selectlon prograimes for intreasing
sugar recovery. The rogldual effect Ls vaery small indice=
ting that most of the veriability for C.C.S percentage has

Leen accountsd by the model used for the study.

Zmong tho twe compsnonts consldered for sugax
yield, the cane yicld oxerts higher direct offect (0.79)
than G.C.S percentage at 42th wmonth (0.39). Cene yield
oxorts low positive indirect effect (0.02) on sugar yield
through ¢,C.5 percentage and the C,C.S porcentage exerts
low positive indirect effect {0.03) through cano vield.



By increasing the cane yleld per plot rather than
C.C.S.porcentage, ‘the sugar yield por plot can be
increased. The low residual effect indicated that
most of the varlabillty for sugar yield and its two

components has been accounted by this model.

442, First zatoon crop

4.,2,1 Genetic variability

The data collected from the first ratoon crop
of 48 clones evaluatcd at Sugarcane Roscarch Station,
Thiruvalla viore siatistically analysed and the abstract
of ANOVA is presented in Table 10. The clones showed
highly significant differences in respect of all tho
2% characters cxcopt julciness at¢ 1Gth month. The
mean valuos of 21 characlers along with theoir respective
CoDs values are presented in Tables 11 and 12. The
wide dAffcronces in tho mean values exhibited by the
different clones for the characters indicate the
presence of large awount of wvariability in the biolow
gical material used Zor the study. The cane yield and
sugar yileld of 48 clones im the first ratoon crop are

presentoed in Flgura 5.



Table 10, Analysis of variance for the first ratoon crop

Mean sgquares

Sé: Characters Replications  Clones Error F(Clones)
1. Germination count (45th day) 67.42 3121.22 398,16 7 o 3350w
2+ Shoot count (180th day) 4975.39 1799.46 291,76 6.037x
3. Number of late shooils (at harvest) 18,34 3.86 0.54 T.15%2
4, Number of millable canes per rlot 342,51 862,72 260,09 3,328
5. s:eight Of cane 0‘93 0.19 0.06 3.16”"*
6. Length of cane C.19 0.16 .07 2,28
7. Number of intornodes 20,55 31.52 6,57 4., 792%
8. Longth of internode 139 8.82 1477 4,65u
9. Girth of cane Q.22 1.65 0.22 5.16%

10+ Cane vyield per plot 1041.84 1251,07 281,30 §.,45%%

11. Juiciness at 10th month 3855.29 4593,22 4015.41 1.14

12, Juiciness at 12th month 4377.56 6096.56 3353,7C0 1.82%%

13. Brix at 10th month 13.27 G.66 1.6 4,14%%

14, Brix at 12ith month 6,62 8.67 2,24 3,87%x

15. t0l at 10%th month T19.63 11.03 24,90 3,80%*

16. 201 at 12th month 14.43 11.38 3.28 3,473%

17. rurity percentage at 10th month 62.62 45.42 17.63 2,57%%

18+ Pfuriiy percentage at 12th wonth 78,42 22,79 13,85 q 6480

19. C.C.S. percentage at (0th month 12.65 7.35 1.9¢€ 3, TS=%

20, C.CoS. percentage at 12th month 9,%1 6.75 2,15 3,14%%

21, Sugar yield per plot 22.76 21,50 3.91 S.40t%

## Significant at 1 per cent vrobability level

8¢t



Table 11 v.1UBI of can, yl.Id and MrphologIMl characW<
first ratoon crop

Germina-  gpgot Number Number of Weight th

tion count  of lata alllabl* of cane |6$n%ane Riwrter Length Girth
count (180th  shoots canos per of Inter- of of
(45th day) (at pi0t (kg) (M  nodes inter- cane
day) harvest) node , .
(cm) <C10>
80.3 104.3 33.0 43.3 1.21 176 17.5 10.4 8.87
46.0 64.3 9.0 49.0 0.79 2.20 25.6 10.3 6.93 41
81.7 eo.3 22.0 33.3 1.34 2.30 21.3 12.2 8.84 62
181.0 154.7 27.3 83.0 1.07 2.11 21.2 11.2 8.02 103
37.7 48.0 10.7 36.0 1.47 2.06 20.1 10.3 8.93 43
83.7 132.0 33.7 98,3 0.85 2.07 25.0 9*3 7.24 87
111.0 126.3 11.0 72.7 1.11 2.04 21.1 10.9 7.65 65
81.7 103.3 3.7 72.0 0.96 1.86 17.9 11.4 7.43 61
92.7 92.7 18.0 32.0 130 2.30 19.4 13.2 8.01 69
119.0 110.7 19.7 83.7 1.25 2.16 22.4 11.3 8,0S o1
74.3 99.3 4,0 73.7 1.37 2.57 27.1 10.6 7,75 105
83.3 95.3 21.0 73.0 1.62 2.32 24.1 11,6 8.54 104
124.3 137.7 10.0 94.7 1.19 2.47 23.5 11.8 7.87 110
96.0 116.0 4.3 83.7 1.38 2.17 23.3 11 0 8.53 60
40.7 74.3 9.7 78.3 1.15 2 15 20.3 10.6 7.44 77
38.7 94.3 1.7 50.7 0.98 1.74 18.3 9.6 6,13 21
102.0 129.3 8.0 103.0 1.43 2.49 23,3 10.3 7.16 143
77.3 85.7 6.0 64.7 1.28 2.49 26.5 12.2 7.83 67
76.7 109.3 10.0 81.0 1.23 2.10 24.0 12.0 6,61 7
70.7 87.0 11.3 68.0 1.75 2.13 17.7 12.7 8.12 73
127.7 102.7 16.3 82.0 1.11 2.01 21.4 11.4 7.98 75
101.7 114.0 22.0 80.3 0,92 2.07 25.2 10.3 6.98 68
72.7 91 0 18.3 80.0 1.32 2,49 26.0 12.1 7.21 100
68.7 91.7 12.7 62.0 1.35 2.25 20.3 11.4 7.36 35
43.3 82.0 7.3 70,3 1.50 2.06 16.3 14.8 0.02 73
41.7 83.3 5.7 74.0 1,58 2.16 21.8 11.7 8.44 86
86.3 97.0 16.0 79.3 0.97 2.16 19.9 12.8 7.80 S
87.0 93.0 10.0 39.0 1.38 2.23 27,7 10.9 8.98 H
72.0 71.0 9.0 44 .7 1.53 2.11 18.9 13.1 8.60 50
195.7 129.3 58.0 113.0 1.35 2.36 17,4 17.2 7.83 149
59.7 70,0 6.7 63.7 1.29 2.04 la.e 13 4 7.74 61
90.7 106.3 13.3 71.7 1.33 2.43 22.0 13.6 7.79 79
107.7 94.7 21.0 77.3 1.37 2.12 20.8 12.3 8.77 *9
58.7 84,0 6.7 37.3 1.47 2.23 18.9 13.6 8.72 61
113.3 116.7 14.7 75.3 1.14 2.13 17.9 12.9 7,08 74
52.3 83.0 9.7 74.0 110 2.12 19.3 12.3 7.08 67
27.3 52.0 3.0 38.0 0.66 1.63 17.3 9.9 6,63 23
73.0 103.7 8.0 72.0 0.94 2.06 19.8 12.4 7.69 63
58.0 82.7 2.3 70.7 0.72 2,05 21.3 11.6 3.99 92
80.7 140.0 a.3 69.3 0.73 1.84 17.2 12.3 6.99 49
75.7 103.3 2.3 B6.0 1.33 2.69 23,9 16.2 7.08 103
93.3 114.3 7.7 82.3 1.19 2.34 17.3 13.3 7.34 81
88.7 96.0 10.0 70.0 1.43 2.29 21.3 11.9 7.61 73
61.7 84.3 10.0 37.0 1.24 1.81 17.9 11.0 8.73 74
86.0 113.3 7.7 99.0 1.42 2.39 29.4 9.2 6.93 112
85.3 160.7 18.3 84.3 0.62 2.02 16.8 13.9 6.03 54
66.0 70.7 13.7 74.7 1.40 2.31 21.0 13.0 7.62 63
83.3 122.0 10.3 83.7 0.86 2,39 21.3 11.2 7.32 86

.26 27.61 1.19 26.07 0.386 0.426  4.14 2.15 0,909 33.5

w
N



Table 12 Mean values of sugaryield and its attributes in the first
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ratoon crop

'::_iu"." ::” . Brix (X) Pol (%) Purity (%) ¢. C. 8 (%) s
1.  Nane of soth el roth a at T T A T 03 yiold
Now, clone Month  Month  Memth  manth  senth  arh ow i12th  10th 12th ae
onth Month Month  Month Honth Bgt z:;:d)
[ ]
= k
C 1 06,774 567 531 17.9 18,0 14.6 16.0 81.5 8s.8 9.7 14 )
"2 Fatel 465 4% 18.5 21.8 15.9 20,0 85.6 92.1 10, > o 617
" 3 Te6M72 524 514 17.9 17.4 ] ’ 2 41 a7 9.81
. 16.0 15,8 88.5 88.8 1.1 10.7 5,37
" 4 o658 sab 529 17.7 20 ' ' §.63
: , o .4 14,7 18,4 3.8 90,4 9.9 12.9  10.8% 13.29
2.5 62174 50b 433 18.1 19.6 15.7 18.1 86.4 92.3 10.8 12,8 4,31 5.32
*» 5 Cou99t __  6e6 490 20,4 21.9 18.6 20.1 91,1 92,0 13.0 14' . i
* ?7 Co.6807 558 879 14,6 . . .2 9.99 12,331
. - * 19.2 10.9 16,6 72.7 86.5 6.8 11.4 5.98 7 3g
: B Co.1340 499 444 13.0 16,3 11.3 13,7 74,5 84,3 7.1 9.9 4.41 5. 44
} 3 Ce.tao? 527 463 15,7 16.3 13.2 13.8 84,2 84.1 8.9 9.7 5:05 5'2,-,
140 Cp.TTH7 628 5374 15,9 15.9 13.8 13.7 B86.5 86,2 9.5 4 )
" 1M Go 82175 618 862 17,84 18.4 13,9 16 . . 9. 6.90 8.52
. . 8. . 9 89.2 91.8 11,1 1,9 10,22 12.62
{2 s87 | 627 819 19,7 19.8 18.1 18.4 91 7 92,8 11.4 13,0 41,00 13,38
¥ 13 Co.41p 648 603 13,0 16,1 12,3 14,2 81.5 86.1 8.4 9.6 8.62  10.64
“14  CoC.779 365 510 18,1 16,8 13,1 13.8 86.3 82.4 9.0 9.2 6.1 7.84
¥ 13 Go.7219 586 570 19,1 18,6 17.3 16,7 90.7 89.3 12,1 11.8 7.19 8.08
216 Co.527 574 820 16.8 16,9 14,9 14.9 88.0 88,2 10,4 10,3 1.86 2.30
W17 GeClTTT 713 506 18.4 18.4 16.3 16.8 88.6 91.2 11.3 1,8 13,1 16,92
-fw $-10% 623 497 16,0 17.2 14.9 15,0 88,6 86,4 10,3 10,3 3,78 7.13
“19  Se33 538 8138 19.1 17.9 16.9 15.9 88.4 87.0 1,7 10,7 6.59 8.13
* 20 HS.6647 637 542 15.0 18.% 1.6 16,4 76.0 88,2 7.4 1.3 6.57 B.14
" 21 G.740 560 559 19,5 19.2 17,7 17,3 90,8 90.3 12,4 12,1 7739, 9.07
v 24 1C.225 602 499 17.6 19.4 16,4 17.% 93,3 90.2 11.7 12.2 6,70 8.27
® 23 C5,6907 569 494 19.6 20.3 18.0 19,0 91.7 93.8 13,1 13,% 10,97 13,54
¢ 23 Co.6304 606 _ 630 , 1.0 17,0 16,0 14,8 88,8 86,9 1,1 10,1 4,57 5,64
* 25 _ CoA.7602 559 438 1631 16,7 13.6 14,53 83,1 86.3 9.1 10,0 5,62 7.18
Jae, s, 556, 320 18,7 19.2 16,1 17.8 87.0 92,3 10,7 12,5 8.80 14,86
* 27 _CaC.775 829 490 17.2 16.9 13,5 15,3 90,2 89.6 1.1 10,7 7.15 8.23
*28 s.3296 518 850 17.1 16.9 15,7 13,2 86,4 90.0 1.0 10,5 5.09 6.28
* 29 CoC.671 600 615 19,2 18.6 17.4 17.1 90,7 92,2 12.2 12,1 4.95 6,11
"3 CoC,7T4 558 533 17.8 18.8 16.1 16.9 91.9 89 6 1 4 11,7 13,82 17 06
&% CoC,773 537 489 18,7 16.1 16.9 14,2 90,3 87.7 11.8 9.8 4,79 8,91
* 32  CoC,772 610 539 16.6 16.1 14,3 13.8 86.2 82,0 9.8 9,1 5,52 6.81
* 33 Co,7704 633 739 19,2 20.4 17,9 18.4 93.5 90,2 12,7 12.8  10.32 12 74
* 34 CoA.T601 599 443 17.8 17,2 16.7 15,7 93.6 91,4 11.9 11,1 5,57 6.88
" 35 Co.62198 526 500 17.7 19,1 15,6 17.3 a8.1 90.2 10.8 12.1 7.23 8.92
" 36 Co,62101 544 489 16,5 14,8 1.5 12,5 at.1 8t 7 9.3 B.4 4,80 5.68
. 37 Co, 6806 516 508 18.3 18,7 15,1 16.7 81,7 89,2 10.1 11.6 2.28 2.81
¥ 3B CoC,778 614 527 14.8 16,2 12,1 14,3 81,2 89 0 8,1 10,0 5,20 6,42
" 39 B-3T172 526 500 18,2 20,6 16,9 19.5 93,3 94.2 12,0 13,8 5,82 7,18
" 40 €0.1305 528 563 17.6 16,2 15,7 14,0 89 4 86.4 10.9 9.6 3.93 4,85
" 41 Co,783 575 503 17.7 18.9 15.6 16,9 87.8 89.3 10.7 11 8 9.77 12,06
* 42 Co.453 578 480 16.7 15,3 14,3 13.4 85.7 86.4 9.8 9.2 5,88 7.26
» 43 CoM.T114 613 512 15.1 15.8 12 1 13.0 80,1 81.0 .0 8 6 3.13 6 33
" 44 =77 a77 505 17.2 17.6 19,5 16.0 90.1 90.6 10.8 11,2 6,63 8.18
¥ 43 Co,993 600 513 16,0 18,6 13.4 16.3 83,0 88.6 90 1 4 10 43 12,87
Y 46 Co,449 574 469 15.5 15,6 12.9 12,6 83.3 80.7 87 8.3 3.59 4,43
v 47 CoM, T712% 577 2548 18,0 18.4 18,46 16,0 86.5 87,1 10 & 11 0 5,7 7.08
5 48 Co 527-M-10 991 514 18.7 18.8 16,9 16.9 90,6 90.2 11.8 1.8 8,09 9.99
C.D.{5%} 102,4 §3.6 2,05 2.42 2.76 2 93 6 79 6,01 2.26 237 3 198 3,947
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Fig.S. Cane yield and sugar yield in the first ratoon crop.
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4.2.1.1 Gormination count:

The clone Co,6806 recorded the lowest germination
count (27.3) and the clone CoC,771 had the highest
germination count {195,7) on the 45th day. The clone
Co.,658 was on par with CoC,.771.

4,2.1.2 Shoot counts

The shoot coundt on the 180th day ranged from
48,0 (Co.62174) to 160.7 (Co.449), The clones Co.658,
Co.419 and Co0.1305 were on par with Co.449,

4.2,1.3 Humber of late shoots:

The ¢lonos showed a range of 1,7 (Co.527) to
58,0 (CoC,771) for the number of lato shoots at harvest.
llo clone was on par with CoC,779 in rospoct of this

characteor.
42,14 Numbor of millable cancs:

The number of millable cunes per plot ranged from
36,0 (C0.062174) to 113.,0 (CoC,771). The clones Co0.997,
C0,419, CoC.777 and C0.995 were on par with CoC,771.
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4.2.1.5 Veight of cames

Tho weight of cane ranged from 0.66 kg {Co,6806)
0 1.75 kg (MS.6847), Siuteen clones viz. Co.62174,
C0.62175, S«87, CoC.779, C0G.777, C0,6007, CoA,7602,
SeD9, KHS.3296, CoC.671, CoCi771, Co.7704 and CoA,7601,
CoMa7114, Co,995 and CoM.7215 woro on par with !1S-6847,

4,2.7.6, Longth of canct

The lengeh of cane Tongod from 1.65 m (Co.6806)
tc 2,69 m {Co,785), [ifteen clones woro on par with
GCo.785 Zor this character. The clones were T.67172,
Co.1307, C0.62175, S«87, Co.419, CoC.777, 5=-103,
C0.0907, CoC,771, CoC,772, Co,453, Coii.7114, C0.995,
Co.167125 and Co,527=14=10,

4.2.1.7 Humber of Internodes:

The numbor of intarnodes ranged from 16.3
{CoA,7602] to 29,4(C0,995), The clones Fei=2, G0,62175,
CaC. 777, L1095, C040907, 1U1S,2298 2nd Co.785 were on
pur with €5,990,.

442,148 Lenpth of intornodes

The length of internode ranged fron 9,2 cm
(Co.995) to 17.2 cm (CoG.771). The clones Co.1307,
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Co.785 and Co.453 were on par with CoC.771.

4.2,1.9 Girth of cane:

The girth of cane ranged from 5,99 cm (B=37172)
to 8.98 cm (KiHS,.3296)., Twelve clones were on par with
KiH5,3296 in respect of this character., They are CoC.774.
T.67172, C0,62174, C0.7717, S=87, CoC.779, 15.6847,
S$=99, CoC.671, Co0.7704, CoA,7601 and S«=77.

4e2.7.10 Yield of canes

The cane yleld per plot ranged from 17.3 kg
{Co.527} to 117.7 kg (CoC.771). The clones CoC.777
and C0.995 were on par with CoC,779 in respect of
cane yield per plot.

4¢2¢1e11 Juiciness at 10th months

The juiciness at 10th month ranged from 499 ml
(Co.1340) to 713 ml (CoC.777). The Glones Co.997,
Co,7717, C0.62175, $=87, C0.419, S=108, 18,6847,
Co.7704, CoC.778 and CoM.7114 were on par with CoC,777.

4.2.1.172 Juiciness at 12th month:

The julciness at 12th month ranged from 438 ml
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{CoA.7602) to 739 ml (Co.7704). No other clone was
on par with Co.7704 in rospect of this character,

4,2.1.13 Brix at 10th nmontht

The brix at 10th month ranged from 14.6 (Co.6807)
to 20.4 (Co0.997). Twelve clones were on par with
Ce.997 in zespect of this character, They are F=1=2,
5=87, C0.7219, CoC.777, $=33, C0.740, Co,6907, S=39,
CoC.671, CoC.773, C0.7704 and Co,527w=4u10,

4.,2.1.14 B8rix at 12th month:

The brix at 12th month ranged from 14.8 (Co.62101)
to 21.9 (Co.997). The clones Felm2, Co.0658, Co.62174,
S5=87, C0.6907, Co.7704 and B«=37172 were on par with
€0.,997.

Be2.1.19 Pol percentage at 10th months

The pol percentage at 10th month ranged from
10,9 {GCo.6807) to 18.6 {Co,997). Nineteen clones wore
on par with Co0.997 in respcct of this character. They
are F=1=2, T=067172, C0,62175, S=87, C0.7219, CaC.777,
S=33, €0.740, C0.0907, IC.225, Co.6304, S=99, CoC.671,
CoC,771, CoC.773, Co,7704, CoA.7601, B=37172 and
Colle327= w10,
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4'2‘1'16F £o) peorcentage at 412th months

The pol percentzage at 12th month ranged from
12.5 (C0.62101) o0 20,1 (C0.597) Tha clones Fai~2,
Co,.658, C0,62174, S=87, C0.740, IC=225, Co,6907,
Se99, C0,7704, C0.62198 and B=37172 were on par with
Cu.957.

44241.17. Turity percentage at 10th month:

The purity percentage at 10th month ranged from
72,7 (Co.6807) to 93,6 (CoA.7601). Tho clone CoA.7601
was on par with T=67172, Co0,997, C0.02175, 5«87, C0.7219
C0.527, CoC,777, S=i05, Se33, C0.740, IC-226, Co.6907,
C0,6304, S99, CoGe775,KHS.3296, CaG.671, CoG.771,
CoC.773, Co0.7704, C0.62198, Co,62101, B=37172, C0.1305,
Co. 785, Se77 and (o,327«1=10,

4,241,193 Furdty parcentage at 12th month:

The purity percentage at 12th month ranged from
807 {Co.343) to 94,2 (Bw37172). The ¢lone B=37172 was
on par with CuC.774, F=l=2, T«67172, Co,658, C0.62174,
C0.997, C0.62175, 5«87, C0.7219, C0.527, CoC.777,
MSwbB47, Co.740, IC=225, C0.6907, 9=99, GoG,775,
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KIS, 3206, CoG.671, CaC.771, Co.7704, CoA.7601,
0462198, C0.6806, COC.778, C0.785, 5«77, C0.995
and CoMe527=!1=10.

4.2,1.19: C.CeSe Percantage at 10th month:

The C.C.S.percentage at 10th month ranged from
6,8 (C0.0807), to 13.1 (C0.6507). The clonos F=le2,
T=67172, C0.62174, C0.997, C0.62175, S=87, C0,7219,
CoC.777, S=33, C0.740, IC~225, C0.6304, CoC.775,
KHS.3296, CoC.671, CoC,771, CoC.773, Co.7704, CoA,.7601,
C0,62198, Ba37172, C0.1305, S=77 and C0.527«!1=10 were
on par with Co.6907.

44241420 C.C.S. Percentage at 12%th months

The C.C.S. parcentage at 12th month ranged from
8.3 (C0.449) to 14.2 (G0.597). The clone C0.957 was
on par with Fei=2, C0,658, C0.62174, C0.62175, S-87,
C0.7219, CoC.777, C0.740, IC=225, Co.6907, S=99,
Co€.671, C0.7704, C0,.62198, B=37172, Co.785 and
Co.527= w10,

4,2:1421 Yield of sugars

The sugar yield por plot ranged from 1.86 kg
(Co.927) to 13.82 kg (CoC.771). The clone CoC.771 was



on par with Co.698, 5=87, CoC.777 and Co0,6807 in

rospect of this character.

4.2.2 Genatiec parameters

The mean, S.E. of moan, range and the genetic
parametors such as genotyplc and phenotypic coeffim
clents of variation (G.C.V and F.C.V), heritability(ﬂz)
and genetic advence (G.A) for the best 9 por cont of
the values as poercontage of moan calculated are presentad
in Tab)e 13, The histogram recpresenting tho gencotle
paranetors in the flrst ratoon crop are presented in

Figure 6.

The C.C.V was highest for germination count on
the 45th day (30.5) followed by sugar yield per plot
{39.7) and number of late shoots at harvest (31.3).

The higher genotypic coefficiont of varlation indicate
that large amount of genotic variability was prosent
for the above characters, The julciness at 10th month
and purity percentage at 12th month recorded the lowsst
genotypic coefficiont of varlation (2.4) followed by
purity percentage at 10th month (4.4). The characters
such as cane ylold per plot, shoot count on the 180th



Table 13, Estimates of genctic parametcrs in the first ratoon crop

Coefficients
Characters Mean S.E. Range of variation Herita Genetic

S1,
No. bllity advance

Geno=- Theno=
typic typic

1. Germination count (45th day)

2, Shoot count (180th day)

3. Number of late shootsYat harvest) 3
4, Numbor of millable canes per plot 72.

11,52 27,3 «195,7 36.% 43,.8 69.5 62,7
48.0 «160.7 22,1 27.9 62,6 36,0
7 = 58,0 31.3 38,2 67.1 53.0

5
3
3 1.

0 9,31 36,0 «113.0 19.7 29.8 48.6 29.8
5. weight of canes (kg) Te2 0,14 0,7 = 1.7 17.0 25,9 43,3 23.1
G. Length of cano (=} 2.2 0,15 Teb = 2.7 7.8 4.4 25,3 Be7
7. Number of internodes 21,2 T1.48 16,3 = 29,4 13,6 18.2 55,9 20,9
8. Length of inzcrnode (cm) 121 0.77 9.2 = 17,2 12,7 16.8 56,9 19.7
9. Girth of cane (cm) Te7 C.32 6.0 « 8,9 8.7 11.4 8.4 2,7
10. Cane yield per plot {(kq) 61,3 Q68 17,3 =«117.7 29,3 40,1 53.5 44,2
11. Julciness at 10th month mlg 570,3 36,58 499,0 «713,0 2.4 11.4 4e6 Tel
12, Juiciness at 92th month (ml 521.,4 33,43 438,0 «739.0 5.8 12,5 21.4 5.5
13. Brix at 10th month (% 17.4 0,73 14,6 = 20,4 7.4 10,4 51.1 11.0
14, Brix at 12th month (/5 18,0 0.86 14,8 = 21,9 8.1 11.6 48,8 117
15. 0l at 10th month (5 19,2 c.58 109 =« 18,6 10.8 15.6 48,2 15.5
16. Pol at 12th month (5% 16,0 1.04 12.5 =« 20,1 10,3 15.3 45,1 14.2
17. -urity at 10th month (4 69,3 2,42 72,7 = 93,6 4,4 TeD 34,4 5.3
18, rurity at {12th month (5 705 2,15 80,7 = 94,2 2.4 5.8 17.7 2.1
19. C.C.5, at 10th month (3% 10.5 0.81 6.8 « 13,1 12,8 18.5 47.8 18.2
20, C.,C.5, at 12th month (%) 11.1 0.84 8e3 = 14,2 1141 17.3 41.6 14.8
21. Sugar yield per plot (kg) 6.8 1.14 1.9 « 13,8 35.7 46,1 G0.0 56.9
o



Fig.6. Genetic paramcters in the first ratoon crop.
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day and number of millable canes per plot had
relatively high genotyplc coefficlont of variation.

The phenotypic coefficient of varlation was
highest for sugar yicld per plot (46.1) followed by
germination count on the 45th day (43.8) and cane
yield per plot (40.1). The puriiy percentage at 12th
month regorded the lowost phonotypic coefficient of
variation (5.8) followed by purdty percentage at 40th
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, shcot count on
the 180th day and cane welght had rolatively high
phenotypic coefficient of variatlon.

The gernination count on the 45th day had the
highest horitability (69.D5) followed by number of
late shoots at harvest (67.1)}, shoot count on the 1G0th
day (62.7) and sugar ylold por plot (60.0), The
Juiciness at 10th nonth recorded the lowest heritability
(4.6) followed by purity percentage at 12th month
(17.7) and juiciness at 12th month (21.4), The low
horitability estlmates recorded in the above characters
lndicate the larger influence of the onvironment in the

expression of those charactors,
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The genotlc advance under selection was highost
for gormination count on tho 49th 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 the lowest genetic
advance (1.1) followed by purity percentage at 12th
month (2.1), purity percentage at 10th month (2.2) and
juiciness at 12th month (S.98).

Moderate to high heritability along with high
gonotic advance wore rocorded for characters like
gernination ¢ount on the 49th day, numbor of lato shoots
at harvest, sugar yield per plot, shoot ceunt on the
180th day, cane yicld por plot and numbor of millable
cangs per plot. This indicates that solection based on
the above characters will be effective for incraasing
the ¢ana and sugar yield, Nelatively high heritability
and low genotic advance were recorded for charactors
such as girth of cane, length of intornode, 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 heritability and gonotic advance were low
for length of cane, Juiciness at 10th and 12th months
and purity porcentage at 10th and i2th wonthse
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4.2,3 Corralstion

The enalysis of covarlance was done for the
21 characters of tho first ratoon crop and the geno-
typic and phonotyple corrolation coefiiclents were
estimated. Tho gonotyple and phenotypic correlation
coafflclents of cane yield, sugar yield and their
interzelationship with other characters are presented
in Table 14,

4.2.3.1 Corzelation of cane vield with morphological
and_guality characters

Cane yield recorded significant and positive
genotypic corxalations with germination count on ths
45th day, shoot count on the 180th day, number of late
shoots at harvest, nunber uf millable cones per plot,
cane welght and longth of cane. The genotyplc correla-
tion coefficlents of cane yicld with punber of intore
nodes, length of internode and girth of cane were none
signiflicant ead positive, lhe gnality components such
as julecliness, brlx, pol, purity and C.C.S.percentages
at 10th and 12th months also regorded nonesignificant

and positive genolypic corxrelations with cane yleld,
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The genotyplc correlations of cane yield with sugar

yield was also highly significant and positive.

The phenotypic correlation cocfficlents of cane
yield por plot was hi_hly significant and positive with
geraination count on the 49th day, shoot count on the
180th day, nuober of lato shoots at harvest, number of
millable canes per gloi, cano ueight, length of cane,
number of intornodes, longth ¢f intornode, girth of cane
and sugar ylcld per plot. Tho quality charactors such as
Jjuiciness, brix, pol, purity and C.C.S. percentages at
10th and 12th months had nen=significant and positive
phenotyple correlations with cane yield por plot.

4.243.2 Correlation of suger yicld with morphological
and_guality characters

Sugar yioeld per plot had significant and positive
genotypic correlations with gormination count on the 45th
day, shoot count on the 180th day, number of late shoots
at harvest, numbor of millaole canes per plot, cane weight,
longth of cane and number of intornodes. The length of
internode and girth of cane recorded nonesignificant but
positive genotypic corrclations with sugar yicld por plot,
Among the quality characters, brix and pol percentage at 12th
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month and C.C.S. percentage at 10th and 12th months

had significant and positive gonotypic correlations with
sugar yleld per plot, whercas the characters such as
juiciness and purity percentage at 10th and 12th months
and brix and pol percentage at 10th month had nonwsignie
ficant but positive genotypic corrclations.

A% the phenotypic level, the sugar yileld per plot
had significant and positivo correlations with all the
cane yleld components except length of intcrnode. The
phenotypic correlation of length of internods was none
significant but positive with sugar yicld per plot. The
guality characters such as juiciness at 40th month, brix,
pol, purity and C.C.S. percentages at 10th and 412th months
recorded significant and positive phenotypic correlations
with sugar yleld per plot. The juiciness at 12th month is
the only character which had nonesignificant and positive
phenotypic correlation with sugar yleld per plot.

4.2.3.3 Correlation among cane vield snd suqar yield
components

The germination count on the 45th day recorded highly
significant positive genotypic correlations with shoot count
on the 180th day, number of late shoots at harvest and number

of millable canes per plot. The characters such as cane



weight, length of cane, numbaer of internodes, length of
intornode, girth of cane, julciness at 10th and 12th months
brix at 12th month and purity percaentage at 10th month had
non=-significant but positive genotyplc correlations with
germination count on the 45th day. The qualiiy characters
1ike brix at 10th month, purity percentage at 412th month
and pol and C.G.S percentages at 10th and 12th months had
non~significant but negative genotypic coxrelations with
gormination count on the 45th day.

At the phenotypic level, germination count on the 45th
day recoxrded signlficant and positive coxrolations with
shoot count on the 180th day, number of late shools at
harvest, number of millable canes per plot, length of cans,
length of internode and juicingss at 12th month, whoreas
cano weight, numbor of internodes, girth of cane, juiciness
and purity percentage at 10th month and brix, pol and €.C.S
percentages at 12th month had nonesignificant but positivs
phonotyple correlations. The quality characters such as
brix, pol and C.C.S parcentages at 10th mwonth and purity
percentage at iZ2th month had nonesignificant and negative
phonotyplic corrslations with germination count on the 45th
day.

The shoot count on the 180th day had significent and

143

positive genotyplc correlations with number of late shoots at
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harvest and number of millable canes per plot., The
characters such as length of cane, number of intcrnodes,
length of intornode and julciness at 10th and 12th months
recorded non-signiflcant but positive genotyplc correlations
with shoot count on tho 180%th day. Thae genotyplc correlation
coofficlents of shoot count on tho 180th day with cane
welght, girth of cane, brix, pol, purity and GC.C.S5. percent=
ages at 10th and 12th months were nonwsignificant and

nagativa,

The phonotyplc correlation coefficlents 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 numbor of intezrnodes, length of internode and juilciness
at 10th and 12th months recorded non-significant but
positive phenotypic correlations. The shoot count on the
180th day had significant but negative phenotypic corralas
tions uith cane weight, girth of cane, brix and pol percents=
age at 10th month, The other characters such as brix and
pol percentage at 12th month and purity and C,C.S, porcente
ages at 10th and 12th months had nonwsignificant and
negative phenotypic correlations with shoot count eon the
180th day.



Tho number of late shoots at harvest had highly
slgnificant and positive gonotypic correlation with
number of millable canocs per plot only, The characters
such as cane weight, length of cane, length of intornode,
girth of cane, juiciness at 12th omonth, purity percentage
at 10th month, brix, pol percentage and C,C.S, porcentage
at 10th and 12th monthShad nonesignificant and positive
genotypic correlations with number of late shoots at
haxvest. The genotypic correlation cocfficients of juiciness
at 10th month and purlity poercentage at 12th month were
non=significant and negative with nuaber of late shosts

at harveat,

The phenotypic corrclation coofficicnts of number
of late shoots at harvest uiith number of millable canes
per plot, length of internode, girth of cane, brix, pol and
C.C.S,porcentages at 10th and 12th months were significant
and positive. The characters such as cane weight, length
of cane, numbor of intornodes, juleciness at 12th month and
purity percentage at 10th and 12th months had non-signi-
ficant but positive phenotypic correlations with number
of late shoots at harvost, Julciness at 10th month had none
significant and negative phenotypie corxrelation with this
character,



The nupber of millable cancs per plot had signie
ficant positive genotyplc corralalion with length of
cane. The other characters such as number of internodes,
length of internode, julciness at 10th and 12th months,
brix at 12th month and purity percentage at 10th month
had non=significanl and positive genotypic correlations
wlth the nuober of millable canes per plot. The geno=-
typic correlations of number of millable canes por plot
with cane weight, girth of cane, brix at 10th month,
purity percentage at 12th ronth and pol and C.C.S. per-
contage at 10th and 12th months were nonesignificant
but negative,

At the phenotypic level, the number of millable
canes per plot recorded significant positive correlations
with longth of cene, number of imternodes and length of
internode. The cane welgh®t had non=sigpificant and positive
phonotypic correlations, whereas girth of cano and brix
at 10th month had nonwsignificant but negalive phenotypic
correlations with number of millable canos pozr plot. All
tho other characters such as juiciness,pol, purity and C.C.S,.
percentages at 40th and 12th months and brix at 92th month
had non=significant and positive phenotypic correlations

wilth number of millable canos per plot.
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Cane weight nad highly significant positive
genotypic correlations with length of cano and girth
of cane only. The genotypic correlatiom coefficlonts of
cang weight were none~significant but positive with all
other yield and quality characters such as numbor of
internodes, longth of internode, julciness, brix, pol,

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

At the phenotyple level, cane welcht recorded
significant positive correlations with length of cane,
nunber of intornodes, length of intornode, girth of cane
and Julcinoss at 10th ond 12th wonths. The brix, pol,
purity and C€.C.S. percentage at i10th month had non=-
significant but positive phenotypic correlations, whoreas
the brix, pol, purlity and C.C.5. percontagos at 12th month
had nonesignificant and noegatlve phenotypic correlations

with cane weight,

The length of cane had significant positive geno=
typic correlation with number of intornodes, whoreas the
characters such as longth of internado, girth of cane,
brix at {12th month, Juicinoss, pol, purity and G.C.S.
percentages at 10th and 12th months recorded nonesignifiie
cant but positive genotyplc correlation with this character,
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The phenotypic correlatlon coefficlents of the
length of cane with number of internodes, length of
internode, girth of cane and julciness at 10th month
wero significant and posltive, The characters such as
Juiciness at 12th month, brix at 10th month and pol,
purity and C.C.S.percentages at 10th and 12th months
had non=significant but positive phenotyplc correlations
with leagth of cane. The bzix at 12th wonth had none
significant and negative phenotypic correlation with

length of cane.

The number of internodes recorded highly signia=
ficant but nogative genotypic correlation with longth of
internode and non=significant and negative genotypic
correlotion with girth of cane. Al) tho quality characters
such as juiciness, brix, pol, purity and C,C.S, percontage
at 10th and 12th months had nonesigniflicant but positive

genotypic correlations with number of intornodes.

The phenotypic correlations of number of internodes
were significant and positive with julciness, brix, pol,
purity and C.C.5. percontages at 12th month. The longin
of inverncde had significant but negative phenotypic

correlation and the other charactors such as girth of cane,
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Juicinosc, brin, pol, putily ond $.C.S.percentages at
F0th menlh had nonesigniflicant bul positive phenotypic

carrelations wilth niuber of intsenoces,

Ehs gerolypic corvelation cooftficiente of length
of intornode were niamsionificant but positive with glrth
of cuno, julelnsss and puriiy percentage aw 10th month,
The longth of internode had non=slgnificant and negative
genotypde coxrrelations with characters such as juiciness
and purlty porsentage al 92th wonth and brix, pol and

CoCeSs pereoniages at 0Lk and 12th months.

At tho phonotypic levol, length of interncde showed
non=significant and pooitive correlations with gizth of
cane ond juicinoss and purlty percentage at 10th month,
The quelily chazacters such as belx, pol, purlty and C.C.S.
pervenrtagas at 2ih month had significent, negative pheno~
lyric corzelaticns with length of intormode, whoreas this
chataster had nonmsignificant and negative phenotypie
corraelations with juiciness at 12th month, brix, pol and

C.C.S.purcentages at 10th month,.

The girth of cano had nonesignificant but positive
gensRypic sorrelations with brix and pol percentage at 10th
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month and juicinoss, purlty and C.C.S, percentages at
10th and 12th month§ whereas the characters such as brix
and pol percentage at 12th menth had nonwsignificant and
negative genotypic correlations,

The phenotypic correlation coofficients of girth
of cane were nonwsignificant but positive with all the
quality characters such as julcliness, brix, pol, purity
and C.C.S. percentages at 10th and 12th months.

Juliciness at 10th month had non=significant but
positive genotyplic correlatlion wlth juiclness 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 julclness
at 10th month was signiiicant and positive with julciness
at 12th month, vheroas it was non-significant and positive
with purity and C.C,S. percentage at 10th month, The
characters such as brix and pol percontage at 40th and 12th
nonths and purity and C.C.S.porccntages at 12th month
recorded nonesignificant and negative phonotypic correla-
tions with Julciness at 10th month.
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The genotyplc correlation cocfficlents of julciness
at 12th nonth were nonesignificant but positive with the
quality characters such as brix, pol, purity and C,C.S,
percentages at 10th and 12th months,

The phenotypic correclation coefficlonts 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 nonesignificant and negative phenotypic correlations
vith brix, POI and C.C.S,percentages at 12th month.

The brix at 10th month had highly significant
positive genotyplc correlations with brix at 42th month,
purity percentage at 10th month and 1ol and C.C.5. porcente
ages at 10th and 12th months, whereas purity porcentage at
12th month had non-significant but positive genotypic

correlatdon with this character.

The phenotypic correlation coofficients of brix
at 110th month were highly significant and positive with
quality chuoracters such as brix at 12th month ond pol,
purity and C.C.S.percontages at 90th and 12th ronths,

The brix at {2th month recorded significant ang
positive genotypic and phenotypic correlation coofficients
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with pol and C.C.S.porceniages at 10th and 12th months
and purity percentage at 12th month, whereas the purity
percentage at 10th month had non=significant but positive
genotypic and phenotypic correlations with this charactaer,

The pol porcentage at 10th month had significant
rositive genotypic correlations with pol percentage at
12th month, purity percentage at 10th nmonth and C,C.S.
percentage at 10th and 12th months. Purity percentage at
12th month had nonesignificant but positive genotypic
correlatlon with pol percentage at 10th month,

At tho phonotypic lovel, all the quality characters
such as pol percontago at 12th month and purity and C.C,S,
porcentages at 10th and 42th months had significant
positive correlations with pol parcentago at 10th month.

The genotypic and phenotypic correlation coofficients
of ol pexcoentage at 12th month were highly significant
and positive with purity and C.C.3.parcentages at 10th
and 12th months.

The purity percentage at 10th month had nonesigni-
ficant but positive genotypie correlations with purity
pezcentage at 12th month and sionificant and positive
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gonotypic correlations with C,C.S.percentage at 10th
and 12th months,

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

The purity percentage at 12th wmonth had non=signie
ficant but positive genotypic correlatisns with C,C.S.
percentage at 10th and 12th months.

The phenotypic corralations of purity percentage at
412th month was highly significant and positive with C.C,S,.
percentage at 10th and 12th months.

The G.C.S.porcentage at 10th month rocorded highly
significant and positive genotypic and phenotyplc corrolaw
tions with G.C.S.percentage at 12th month,

4.2.4 Path analyais

The nunber of millable canes per plot, cane weight,
length of cano, number of internodes, length of internode
and girth of cane are consldored as components of cano

yiold. The julciness, 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 yleld,

The direct and indiroct coffects of six components
on canc yield, three components on C.C.S.percentage and
the two compononts on sugar yield along with their
respective genotyplc correlations are presented in
Tables 15, 16 and 17 respectively., The path diagram
representing the path coefficlents (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 intcrnodes (0.17) and
length of internode (0.11). The number of millable canaes
per plot also exerts a very high negative indirect effect
{«0.49) on cane yiold through length of cane and low
nagative indirect effects through cane weight (=0,05)
and girth of cane («~0.08).

The eano welght is the second component having
high direct effect (0,79). Cane weight cxerts positive

indirect cifects on canc yield via number of intornodes



Table 15.

in the first ratoon crop

Direct and indjircct effeceits of the components on cane yleld

Indirect effeocts via

. Direct Total
§1' Components o ffectsNo, of milla= \ielght Length HNa, of Length  Girth otion
Qe ble canes of of intore- of of
per plot. cane cane nodes Inter= cane
node
1. Number of milla=
gigt"a“es per 1.16 - 0,05 =0,49 0.17 C.1 ~0,08 0.82
2, telght of cane Q.79 0,07 - 073 0.22 0,16 0.13 0,50
3. Length of cane =0.97 0.59 0.59 - 0.38 0.27 0,01 0,87
4, Humber of inter-
nodes 0.73 0,27 0.24 =045 - =3,32 ={0,02 0,39
%..Length of intere
node 0.62 0,20 020 =0,42 0,38 - 0,01 0.23
6. Cirth of cane 0,18 0,54 0.38 (3,02 0,08 0,04 - 0,16
Reslidual effects 0.041

€St



Table 16 Direct and indircct effects of the components

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

Y] Indirect offects via
0o, Total
s1 &2 Julciness Brix Yol at  corre-
No- Components mivs at j2th at 12th  12th lation
. 22 ponth month month
1+ Juiciness at
12%h month «0,03 - 0.28 0,03 0,22
2, Brix at 12tn
month 1.23 =0,01 - 0,22 1.00
3. rol at 12th
month 3,21 «0,01 1.22 - 4.00

Residnal effegct: 0,010

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

=0
o Indiroect effects via Total
s1 H& Cane yleld C.CeSopercen=- corre=
No' Componoents R per plot tage at 12th lation
. o month

1. Cane yleld per
plot 0.86 - 0.08 0,94

2. CuCoSotercenta
ago 3t 12th 0.30 0.23 - 0.53

Residual eifect ¢ 0,157



Fig.7. Path dlagram shosing the direct ofiects
and interrelationships of cane yleld per
plot, G.C,S percentage and sugar yleld
per plot in the first ratoon crop,.

C.Y = Cang yleld por piot
1. Number of millable canes per plot

2, UWelght of cane

3s Length of cane

4. Number of internodes
5. Lengthof intoernode
6 Girth of cane

C.C.S = Commercial canc sugar porcentace
1. Juiciness at 12th month

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

S.Y = Sugar vioeld por plot
R = Residusl effect.



FIG 7 PATH DIAGRAM SHOWING THE DIRECT EFFECTS AND
RELATIONSHIPS OF CANE YIELD PER PLOT,C C S PERCENTAGE
PER PLOT IN THE FIRST RATOON CROP

AND SUGAR YIELD

INTER -

1
-0 06
2
b/
- 7T
o 3 o % o TS
9'1
o
-
O R4 o 30 o 52
o 1B o a5 o a3y -0 3%
Q,{n
o
~0 47 o 74 o a2 O 11t [a =1
Sh
Q
o
v} 1
o‘h
t.
i 5
0
\ 23 2 o223
cCs
-a ay
R 3 13 o 99
[o]
o,
G
R

DIRECT EFFECTS SHOWHN IN ARROWS

INTERRELATIONSHIPS SHOWN IN STEPS




157

(0.22), length of intornode (0.16) ond girth of cane (0,13),
wiile this component had high negative indirect effect
(=0.73) through length of cane and low negative effect

through number of millablo canres por plot (=0,07).

The number of internodes, the third component with
maximum dilzect effect { 0.73) on cane yield, exorts positive
indirect effects through nuooer of millable canes per plot
{ 0.27) and canc welcht { 0,24), while the indirocct effacts
of number of internodes on cane yield through length of
cane (=0.51), length of internode (~0.32) and girth of cane

(=0.02) wore nogative,

Tne length ot intornodse exerts positlve direct
effoct on cane yield (0.62) and indircct efiects through
nuobor of millcocple canes per plot (C.20), cane welght
(0.20) and gizth of cune {0.01l)., Thu high nogative indirect
elffoct of lenata of incernode on canc yleld through len jth
of ceno (=0.42) «nd number of Anternodes (=~0.38) considerably
raduced the genotypic correlations of length of internode

with canc yleld.

The girth of cane had a low positive direct effect
(0.18) on cane yicld, This component exerts high positive

indirect effact on cane yleld through cane weight (0.58)
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and low indiroct effect through length of internode. The
girth of cane had high negative indirect offect on cane
yleld via, numbsr 9f millable cenes per plot (=0.54) and
low negative indiroct effccts through longth of cano (-0.02)
number of internodes (=0,08), thercby reducing the positive

genotyplec correlations of girth of cane and canc yield.

The length of cane exerts high negative direct
effoct (=0,97) on cane yield, even ithough tho genotypic
correlation between length of cane and cance yleld §s5 highly
signlficent and positive, The lengih of cane had positive
indirect efrocts on cane yield through ihe romaining five
components such as number of millaole canes per plot (0.59),
cana weight { 0.99), number of internodes { 0.33), length

of interncde { 0.27) and girth of cane (0,01).

Tne ldow residucel effect indicates that most of the
genetic variabillity for cane yleld and 1lte components has
beer accounied by this model. The number of millable
canes per plot, cane welght and number of internodes, which
had high positive direct effacts on cane yield may be
considered during Scelectlon programmes for increasing the

yleld ¢f cane,

Among tne three comgonents of C.C.S. perccntage, the
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brix at 12th month had maximum positive direct effect
(1.23), where as the pol percontage at 12th month (0.21)
and juicinoss at 12th month(=0,03) had nogative direct
effocts on L.C.S. porccntage. The pol percentage at l2th
month exerts high poslitive indirect effoct on C.C.S5. pere
centage through brix at 12th month (1.22) and very low
negative indirect effect through julciness at 12th month
(=0.01},

The julciness at 12th month exerts high positive
indirect effect on C,C.5, 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
wost of the variability for C.C.S. percentage has been
accounted by this mwodel. The brix at 12th month, which
had maxinum direct offect on C.C.S, percentage may be
consldered during selection programmesfor increasing the

sugar recovery,

Among the two componants of sugar yield, tho cane
vleld had high rositive direct effect ( 0,86) rathor
than C,C.S, percentage at l2th month { 0.,30). The cane

yiold eserts very low positive indircct offect on sugar
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yield through C.C.S. percontase ( 0.08) which in turn
oxorts comparatively high positive indirect effect { 0.23)
through cane yleld. By increasing tho cane yleld por
plot rather than C.C.S. percoentage, the sugar yield por
plot can boe increased. The Tesidual cffect 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 sclocted for multilocation
trials were svaluated at three locations viz., Sugarcane
Qfosearcn Stalion, Thlruvalla, Sugarcane Resecarch Centre,
Chitoor and Horticultural Research Station, Ambalavayal.
The data collected from the plant crop were subjected
to location wise analysis of variance and the abstract
of ANOVA for eighl characters at three locations are
presented in Table 18, At Thiruvalla, the clones rovealed
significant ¢ifforences in respect of all) the characters
except pol percentage. At Chittoor, the clones showad
significant difforences in rospect of al)l the characters
cxcept length of cane. At Ambalavayal, tho clones
revoaled significant differences in respect of all the

eight characters studied.



Table 18,

Analysis of variance for the plant crop at three locations

Mean squares

?l. Characters Thiruvalla Chittoor Ambalavavyal
11- 19
Replica~ Clones Error F Replica- F Replica-
tions (clones) tions Clopes  Errox (.4, .s) tigns Clones  Error F
{clones)
1. humber of
killable 8101.63 976,20 1e8.35 5,18 1080.00 1%09,05 472.28 3.15 20,00 2501.83 624.93 4,08
canes per
plot
2. meight of
cane (kg) 0.23 0.07 0,01 7.5 0.03 0.10  0.01 10.8 0.02 0.00 0.01 9.5
3. Length of -
cane (m) 1,47 0.15 o.02 7.58 0.03 0,13 0,06 2.16 0.01 0.15 0.02 7.50
4, Girth of
cane (ca) 0.16 1.17 0.46 2.54 0.40 0.80 0,25 3.28 0.24 1.10 0.15 7.53%
-8 -
5. g::op ::ld(kg) 31938.17  3245,2T 465.8% 6,97 3032.08 2175.,01 769.89 2.8% 54,67 1780.27 511,%8 3.48
6. Brix () 1.81 1.22 0,36 3.38 0.01 9.5  0.96 9.83 3,61 1,87 0.34 =8
7. kol (A) 0.92 2,24 0.97 2.31 1.10 5,27  1.34 4B 2.31 1.55 0,5 2.81
8., Sugor yield
pl? pl:t (kg) 361.23 63.92 7.5 8.4% 24,41 .92 9,50 4.3 5.27 32,91 6.64 438

¢ Significant at 5 par cent probabllity leval
&% Significant at 1 per cent probsbility level

191
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The genctic parameters such a5 G.C,V., F.CuV.y
heritability and genctic advance estimated for the eight
characters on 15 clones at tho three locatilons are
presented in Table 19. The histogram ropresenting the
genotypic coefficient of variation, heritability and
gonetic advance for the cicht characters at the throe

locations are presented in Figure 8,

The sugar yield por plot recorded the maximum
G.CV { 25,7) followoed by cane yield per plot (20.7)
and number of millablo canes per plot ( 13.7) at
Thiruvalla. At Chittoor also, the maximum G.GC.V was
recorded by sugar yield per plot ( 20.9) followed by cane
yleld por plot { 15.8) and number of millable canes per
plot (19.0). At Anmbalavayal, tho nighost G,C.V uas
recorded oy sugar yleld per plot {(23.7) followed by
nuriber of millable canes per plot (21.7) and cane yield
poez plot (20.3).

ileritability in the broad sense was tho maximum for
sugar ylold per plot ( 78.9) followed by lenath of cane
{ 78.7) and cane yield por plot (74.9) at Thiruvalla.
At Chittoor, tho highest heritability was for cane weight



Table 1% Estimates of genetic parameters in the plant crop at 3 locations

oefficients of variation Heritability

Genotypic Phenotypic Genetic advance
S1. Character
No. Thiru~ Chittoor Ambala--  Thiru- Ambala~  Thiru- Chitoor Ambala=- Thiru- Chitoor balaw
vallia vayal valla Chittoor vayal valla vayal valla Qﬁyila

1 Number of

millagble canes

per plot 13.7 15.0 21.7 16.7 20.8 28.0 67.6 52.2 60.0 23,2 22.4 34.6
2 waight of .

cane 12.7 13.6 16.6 14.8 14.8 19.8 73.4 84.7 69,6 22.4 25.7 28.5
3i length of cane 10.5 B.S 12.2 . 11.9 13,4 13.8 78.7 39.9 77.9 19.3 11.0 22.2
4 Girth of cane 7.3 6.1 8.2 1i1.1 B.4 9.5 43.8 51.7 75.8 10.2 8.9 14.8
5 Cane yield

per plot 20.7 15.8 20.3 23,9 23,0 27.3 74.9 47.7 55.3 36.9 22.6 31,1
6 Brix 3.5 10.1 4.3 4.7 11.2 5.8 54.3 81.6 69.6 5.2 18.8 7.4
7 Pol 4.8 8.5 4.0 7.6 11.0 5.8 39.6 60.1 47.5 6.2 13.6 5.7
8 Sugar yield

per giat 25.7 20.5 23.7 28.9 26.4 29,1 78.9 60.8 66.4 47.1 32,9 39.7

€91



Fig.8. Genetic parameters in the plant crop
at threo locations.

Mo, Charactera

1e Number of millable canes per plot
2. welght of cane

3. Length of cane

4 Girth of cane

S, Cane yield per plot

6. Brix

7. Pol

8, Sugar yield per plot
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(84.7) followed by brix (8l.6) and sugar yicld por plot
(60.8). At Ambalavayal, the heritability estimate was
maximum for longth of cane (77.9) followed by girth of

cane (75.8) and cane weight and brix (63.6 cach).

The genetic advance was highest for sugar yield per
plot (47.1) followod by cane yield per plot (36.9) at
Thiruvalla, At Chittoor, the sugar yiecld per plot recorded
the maxinum genetic advance {32.9) followed by cane
weight {25.7). Sugar yleld per plot recorded tho maximum
genetic advancc (39.7) followed by number of mlllable canes
per plot (34.6) and cane yiold per plot (31.1) at
Ambalavayal.

At all the three locatlons, tho sugar vield per
plot, cane ylald por plot, numbor of millablo canes per
plot and cane weight had high genotyple coefficients of
vardation, heritability and gonetic advance indicating
the rellability of these charactars in selectlon programmes

aimed at the lwprovement of canc yleld and sugar yield,

4,3.1 Gane _vyleld and sugar yield components over locations
4,3,1.1 Nuaber of smillable canos

Tho mean numbor of millable canes per plot of the

15 genotypes at the throe locations are presented in



Table 20 and graphically presented in Figure 9. The
clones showed wide varlability in respoct of this
character at all the three locatlons. At Thiruvalla, the
clone Co.997 rocorded the maxlmum number of millable
canes per plot (181 }{followed by Co.7219 (175), uhile

at Chittoor, the c¢loms C5,785 rocorded the maximup nune
ber of millable canes per plot (187) followed by Co.997
(178). At Ambalavayal, the clone C0,995 had the maximum
nunber of millable canes per plot (226) followed by
C0.,997 (187}, The clonoc Go.997 recorded the highest
mean number of millable canes per plot ( 182) over the
three locations followad by Co0.995 (179).

4,3.,1.2 Wei”!!t of cana

The mean cane weight of the 15 genctypes at the
three locations are presented in Teble 21 and the
histogram representing the cane weight is glven in
Figure 10. The clono Co.62175 had the maxinum cane weight
at Thiruvalla (1.79 kg) followed by Co,62174 (1.60 kqa)
and Co.7219 (1.60 kg). At Chittoor, the maximum cane
weight was recorded by the clone 5-99 (1.96 kg) followed
by Co0.6907 (1.95 kg). At Ambalavayal, the clone S=87
had hilghest cane weight (1.60 kg) followed by Co.62175
(1.42 kg). The clone Co0.62175 had the highest moan cane



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

gg: Clones 321?3‘ Chittoor 3§$gia' Mean
1. CaC.774 126 110 108 118
2. C0.62174 108 97 85 97
3. 0,997 181 178 187 182
4, G0.6217 126 150 161 146
5. S=87 141 156 123 140
6. C0,7219 175 160 104 156
7+ CoC.777 145 164 132 147
8. Co.740 162 171 128 154
9. C0.6907 151 172 161 161
10. CoA.7802 132 131 136 133
11. S=09 196 150 132 146
12, CoC.771 159 175 173 169
13, CoC.671 105 108 109 107
14, C0.995 153 159 226 179
15, Co.785 151 187 122 153

G, 144,7 151.2 141,3 145.6




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

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

6. Co.7219
e CoC.777
8. Co,740
e Co.6907
10, Cal. 7602
1. 500

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

15. Co.78%
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Table 21, ucight of cane {kg) at 3 locations

161

sl.

Thirg-

Ambala=

MO, Clones valla Chittoor vayal fean
1e CoC,774 1.23 1.38 1.15 1.25
2. Co.62174 1460 1.69 1,32 1+54
3. C0.997 1.08 1.4 0.60 1.05
4, Co.62175 1.75 1.85 1.42 1.67
5. S«=87 1.5% 1.76 1.60 1.64
6. C0.7299 1.60 1.86 .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. C0.6907 1.50 1,95 1.15 1.93

10, CoA,7602 1.37 1.19 1427 1.28

11. 5=99 1.40 1.96 1.20 1.52

12+ CoCe771 1.37 1.70 1.35 1.47

13. CoC.671 1457 1.56 1.35 1449

14. Co0.995 1.18 137 1.02 1.19

15, Co0.785 1,12 1.49 1.12 1.24

Galle 1,40 1.62 1.21 1.41




Flg.10,. lieight of cane at three locations.

No. Cloneg
1. CoC.774
2e Co,.62174
3. Go 997
4. Co.62175
S. S=87

Ge Co.7219
7. CaC, 777
8. Co.740
9. Co.5907
10. CoA 7602
11. S=99

12, CoC. 771
13, GoC.671
4. C0.995

15.  Co0.785
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welght (1.67 kg) over tho three locations, followed by
$=87 (1.64 kg) and Co.7219 (1.59 kg).

4.3.1.3 Length of cane

The mean 1lcngth of cane of the 15 genotypes at the
three locatlons arse presonted in Table 22 and the histogram
showing the mean length of cane is presesnted in Figure 11,
The clone C2.6907 had tho maximum length of cane {2,89 m)
followed by S-87 (2.88 m) at Thiruvalla, while at Chittoor,
CoC.777 rccorded the maximum length of cane (2.62 m)
followad by S5-87 (2,57 m)., The length of canc was maximum
in CoC,77) (2.52 m) followed by Co.7219 (2.49 m) at
Ambalavayal, The mean length of cane over the three
locations was maximum in S=-87 (2,63 m} followed by CoC.771
(2.46m) and Co.6907 and C0.62174 (2,43 m cach).

4,3.1,4 Girth of cane

The mean girth of cane of the 15 genotypes at the
three locations are prosented in Table 23 and the
graphical ropresentation of the mean girth of cane is
given in Figure 12, The clone CoC.774 had tho maximum
girth at Thiruvalla (9.18 cm) followed by Co.62174
(9.15 em)., At Chittoor, CoC.671 rocorded the maximum



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

Thiry=

Ambal aw

No. Clones valla Chittooxr vayal KMean
1o CoG 774 1.95 1.79 1.88 1.91
2. €0.62174 2,35 2,52 2,43 2,43
3. C0.997 1.95 1.80 1,58 1.78
4, Co0,62175 2.46 2,44 2.12 Z.34
De SeB7 2,88 2,97 2,45 2,63
6s C0l7219 2,37 2.4 2,49 2.39
7. CoC.777 257 2.62 2,04 2.41
8. Co.740 2.66 2.19 1.98 2.28
9. C0,6907 2,59 2,52 .89 2.43

10. Coh.7602 2,33 2,25 2,12 2,23

11, 5=-9% 2,22 2.2% 2.28 2.2%

12, CuC.771 2,28 2,47 2452 2,46

13, CoC.6T 2,33 2.18 1.84 2,12

14. Co0.595 2,45 2.2 194 2.21

15. Co0.78% 2.%4 2,25 2.24 2.34

GoMe 2.42 2.29 2492 2,28




Flg.71. Length of cane at three locations.

No. Cloncs
1. CoC,774
2,  Co.62174
3, Co0,997
4, Co,62175
5. 5=87
6, Co,7219
7.  CoC,777
8. GCo.740
9,  Co.e907
10, CoA.7602
11, S=99

12, CoC. M
13. Col,0671
14, Co.995
15, Co.785
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Table 23, Girth of cane (cm) at 3 locations

oo RHT owew ST sen
1. CoC.774 9.18 8.90 8.16 8.75
2. Co0.62174 9.15 8.30 8.86 8,77
3. C0.997 7.15 8.34 6.85 7,45
4. C0.62175 8.17 9.22 8.73 8.7
S S=87 8.90 9.13 8.95 8.99
6. C0.7219 8.73 8.85 8.84 8.81
7. CoC,777 7.59 7.94 8.05 7.86
8., Co.740 .24 7.97 8456 7.92
9. Co0.6907 7.96 9.12 8.48 8.52

10. CoA.7602 7.76 8.10 8415 8,00

1. =99 9.13 9.42 9.22 926

12. CoC,771 7.72 7.89 8,97 8.06

13. CoC.671 8.70 10.86 9.30 9.62

14. C€0,995 741 8.29 6.89 7.53

15. Co,.785 7.19 7.80 7.76 7.58

Galds 8.13 8.67 8436 8.38




Fig.12, Girth of cane at three locations

No, Clones
1. Col.7T74
2, Co.82174

3. Co.997
4, Co.52175
Se S=B7

6. Co.7219
7. CoG 977
8. Co, 740

Fe Co. 6907
10. CoA, 7602

e S=99

12. CoC,771
13.  CeC.671
14. Co.99%

15. Co.785
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girth (10.86 cm) followed by S=99 (9,42 ecm), At Ambala=
vayal also CoC.671 recorded the maximum girth (9.30 cm)
followed by S99 (9.22 cm). The 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.% Yield of Gone

The mean cane yisld per pleot of 15 genoty;os at
ihe three locations are prosented in Table 24 and the
histogram shouing the mean cane yileld is given in Figure 13,
At Thiruvalla, tho clone C0.62175 rocorded the maximum
cano yiold por plot (262 kg) followed by CoC,77L (243 kg).
At the other two locations viz. Chittoor and Ambalavayal
tne clone CoC.771 had maximum cane yleld per plot (217 kg
and 188 kg respectively) followed by €o,8907 (213 kg and
154 kg respactively). The mean cans yileld over tho three
locations was maximum dn CoC.77) (216 kg) followed by
Co.62175 (19% ko) and Co.6907 (195 kg).

4,3,1.6 Brix
The moan brix of the 15 clones at tho three
locations are 1resonted in Table 25 and tho graphical

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

Thiruvalla, Co.997 recorded the maximum brix (20,4)
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Table 24, Cane yield per plot (kg) at 3 locations
gg: Clones sgﬁ:" Chittoor e‘;’gzia’ Moan
1. CoC 774 120 108 405 111
2. C0,62174 136 134 95 122
3. C0.997 171 138 69 126
4. C0.62175 262 182 153 199
S, 5eB7 206 167 147 173
6. C0,7219 165 178 kY| 161
Te CoC,777 193 198 116 169
8, Co,740 200 175 132 169
9. Co.6007 217 213 154 195
40. CoA,7602 136 177 103 139
11: S=99 165 160 420 148
12, CoC.771 243 217 188 216
13 CoC.671 151 113 98 124
14. C0.995 186 155 128 156
15, C0.785 153 192 109 151

GeMe 180 167 124 157




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

No. Clones
1. CoG.774
2. Ca.62174
3. Co.997
4, C0.62175
He S=87

G, C2.7219
7. CaC, 777
e Co. 749
9. CoH907
10. CoA, 7602
11, Sul0

12, CoC,771
13. CoC.671
14, Co.9295

19. Ca.785
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Table 25. Brlx at 3 locations
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Thirue

Ambala-

gé: Clones valla Chittoor  ava) Mean
1. CoC,774 18,5 21.0 21,7 20.4
2. Co.62174 17.5 23.5 19.9 20,3
3. Co0.997 19.7 20,8 20,4 20,3
4. Co0.62175 19.1 1645 19.8 18.5
£. S=87 19.1 18.7 21.0 19.6
€. Co.7212 18.6 23.1 19.5 20.4
7. CoC.T77 18.7 20,4 19.8 19.6
. C0.740 18.9 18.8 20,2 12.3
9+ Co.6907 20.4 23,0 18.9 20,8
10, CoA.7602 18.9 18.8 20.9 19.4
1. S99 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, C0,995 17.6 17.6 18.7 17.9
15, Co0.785 18.8 20.4 20,1 19.8
Gl 18.9 20,5 20,3 19.9




Fig.14. Prix at three locations,

Nao. Glonas
Te CoC.774
2. Co.G2174
3. Cs.997
4, Co,52175
Se Se87

Ge Co.7219
Te CaC.777
8. Go.740
9. Co.6907
10, Co.1, 7602
11. 5«93

12, CaC. 771
13, CoC.a71
14, G5 395

15, Co.78%
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followed by CoC.671 (19.9). Az Chittoor, CoC.671 recorded
the highest brix (23.8) follewcd by Co0.62174 (23.5),

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

over the three locations was recorded by CoC.671 (22,2),
followed by C0.6507 (20.8).

44301.7 Eo)_pezcentage

The mean pol percentage of the 19 clones at the
three locstions arc presented in Table 26, and the histogram
representing the mean pol percentage is given in Figure 15.
At Thiruvalla, the maximum pol percentage was recorded
by €0.6907 (28.3) followed by CoC.67) (18.1), while at
Chitioor the maximum pol porcentage was recorded by CoC,671
(29.8}, followed py Co,6907 (19.4). At Ambalavayal, the
clone CoC.771 had thy maximum pol percentage {19,4)
followed by CoA,7602 (19.1). The maximum mean pol per-
centage over the thzec locallons was recorded by CoC.67)

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

4.3.1.8 Yield of Sugar

The moan sugar yield per plot of the 15 genotypes
at the three locations are presented in Table 27 and the



Table 26,

Pol pereentage at 3 locations

519

Thizu~

Ambalams

No. Clones valla Chittoox vayal Mean
Te CoC.774 16.0 17.0 17.8 1649
2. Co0.62174 1545 16.6 17.5 16,5
3, Co.997 17.3 16.9 16.9 17,0
4e C0,62173% 17.7 142 17.7 16.5
54,587 16.4 16.4 1841 17.0
6. C0.7219 1663 18,5 17.3 17.4
7. CoC.777 16.0 15.9 7.3 16.4
8. C0.,740 16,7 19.3 16.9 16,3
9. C0.6907 18.3 19.4 17.8 184D

10. CoA7602 19.4 15,3 191 16.6

1. S=99 16.9 15.9 1641 16.3

912, CoC.771 17.2 18.4 19.4 18.3

13, CoG.671 18.1 19.8 18.8 1849

14, Co.995 14.9 15.4 17.2 15.9

15. Co,785 16.0 16.0 18.2 16.7

Gobhe 1645 16,7 17.7 47.0

J



Fig.15. Pol parcentage at three locations.

No. Clonasg
1. GoC,774
2. Co, 62174
3. C0.,997
4 Co.62175
5. S=87
6. Co.7219
7. CoG.777
Be Co.740
Qe Co. 6907
0. GCoA,7602
1. S=99
12. CoC.771
13. CoC.671
14, C0.9%5

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

Fes Clonos inizu=  Chittoor ‘g‘g’;gia" Mean
Te CaC.774 13,1 12.1 2.9 12,7
2. Co,.62174 14.6 14,8 11.5 13.6
3. C0,807 20,6 16.0 7.8 14.8
4, Cos6217H 32.8 17.9 1849 23,2
Se S=87 22,5 18,6 18.0 197
6. Co.7219 18,0 21.6 6.9 19,1
7o CoCT77 20,7 20,3 10.8 18,3
Be Co.740 231 179 15,0 18.7
9, Co.E907 26,6 28,0 18.9 24,95
10+ CoA 7602 13.9 18.0 3.8 15.2
11 S=59 19.1 16.5 14.8 16.8
12+ CoC.771 29,2 27.6 2544 27.4
13. CeC,671 19.2 15.0 12.4 15.%
14+ C0.995 17.8 15,9 15.4 16.4
15, C0.78% 16.8 20,0 13.8 16,9
Gella 20,6 187 15.3 18.2




Fig. 16, Sugar yield pexr plot at three locations.

Ho. Clones
T Col;.774
2. Co.62174
3. €0.997
G Co.6217%
Se S=87

G. Co.7219
Te CoC,777
2. Co.740
G Co,.6907
10. CoA, 7602
1. S=99

12. CoC,. 771
13. Col. , 671
i4. C0.999%

13. Co,785
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sugar yield 1s graphically presented in Ficure 16, At
Thiruvalla, Co0.62175 recorded the maximum sugar ylold
(32.8 kg) followed by CoC.771 (29.2 kg). At Chittocor, the
maximum sugar yield was recorded by C0.6907 (28.0 kg)
followed by CoC.771 (27.6 kg), while at Ambalavayal the
clone CoC.771 had the highost sugar yield (25.4 kg)
follovied by Co.62175 and Co.6907 (18.9 kg each). The
maximum nean sugar yleld over the three locations was

recorded by CoC.77% (27.4 kg) followed by Co,6907 (24.5 kqg).

4.3.2 G x E intoraction and phenotypic stability

The pooled analysis of variance of the data for
oight characters colleected from the 15 clones at the
three leocations revealed that the genotype x environment
interaction was hilghly significant in respect of all
the characters except numbor of millable canes per plot,
girth of cane and cane yield per plot. This indicates
the need for stapility analysis in rospect of characters
like cane weight, length of cane, brix, pol percentage
and sugar yield per plot, which had highly significant
G % E interactlion. The fifteen selected clones evaluated
at tho three locatlons are presented in Figure 17. Tho
ANOVA for phenotypic stability in respoct of cane yield,

sugar ylold and six component characters are presented



Fig.17, Fifteen selected clones evaluataed
at three locatigns.

No. Glones
1. CoCT74
2, Ca.62174
3. Co,597
4. C0.6217%
De S5eg7

6. GCo,.7219
7. CoC. 777
8. Co.740
9 Co.6907
10. GoA, 7602
1. SO

12. CoC.T71
13. CoG.671
14, Co.990

13, Co,783



Figure 17
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in Table 28, The genotypes revealod highly significant
differences for all tho characters axcept bzix and pol
percentages. For brix, the genotypes did not show any
significant difference, whereas fer pol percentage ths
difference was significant only at S per cent lovel.

The envirornments also revealed significant differcncas

in the expression of characters such as cane weight,

length of tane, girth of ¢ane, brix and pol percentages,
cane yleld per plot and sugar yleld per plot. The number
of millable canes per plot was not affosted by the difforw
ences in the environment. The linear component alona
contributed to tho genotype x environment intaraction

in cane welght and length of cano as shown by their signi-
ficant F values, whereas the contribution of linear compow
nent was negligible in the case of charactors like brix

and pol perccntages and sugar yleld por plot. The variance
due to pooled deviations are significant for brix and pol
percentages and suger yield per plot, iIndicating the contrie
bution of non-linear component alone in the G x E interaction
and suggesting that the stability of those characters cannot

be predicted across cnvironments.

4,3.3, Stability paramctors

The stability parcmeters viz. mean, regression



Table 28. Analysis of variance for phenotypic stability with respect to
cane yield, sugar yleld and their components

Mean squares

Source of

af Number of Weight Length Girth Cane yield Pol Sugar
variation millable of of of per plot Brix percen-~ yleld

canes cane cane cane tage per

per plot plot
R E23 * 0% B3 a3 £ 17

Genotypes 14 1822 0.1 0,15 117 2849 2,90 2,49 52.0C
Environment 2 387 0,67 0.5 o8 13158 1.8 &3 110.E
G x Env, 28 236 0.6% 0.85 o.18 376 1.5 1.8 7.5
Env + (G x Env,) 30 ] 0.06 0,05 @ @] 2.3% 1.39 14.8
Env (Linear) 1 @ 1.34 0.69 © Q@ 22,50 12,46 221.1
G x Env.(linear) 14 @ 0,08 0.08 ® @ 1.45  1.04 7.6
Pooled deviation 45 a 0,01 0,12 @ @ 1.8 o.98 7.5
Pooled errxor 42 214 0.01 0.01 0,14 2091 0.28 0.48 3.9

# Significant at 5 per cent probability level
#% Significant at 1 per cenit probabillty level
@ Values not estimated since G x E interaction was non-significant

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

interactions.

4,8.3,1 HWelght of cane

Tho moan cano welght (kg), rogrossion coefficient
(b) and the doviation from regression (Sg), along with
variance of environmental means { 6% } and ceefiicient of
of variation of the 15 clones are prosented in Table 29,
The mean cane weight (kg) against ¢.v from data on 15
clones at threo locatlons are presented in Figure 18,
The clone C0.62175 recorded tho highest cano welght
(1.7 kg). Light clones vig C0,62174,Co.62175, S«-87,
Co.7219, Co0.6907, S99, CoC,771 and CoC.67) recorded higher

mean cane weight than the grand mean.

The rogression coeificient significently differcd
from unity only in onc clone viz. C6.997, indicating
that 1t 1s highly sensitive tc environmental changes,
The clones Co.62175 and Co.740 had unit rogression
coetficlent showing avorago response to the three environwe

nents.



Table 29, Stability paramezers for welght of cane
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Regree«  Doviae Variance Coeffia~
sl. ssion tion from of environ cient of
No Clones Mean cocffi-~ regression mental varia=

. (kg) cient (52) means tion
(b) d (62, (CaV)
\'4

1. CeC.774 1.3 0,54 _.0,006 0.03 13.3
2, Co.62174 1.5 0,87 =0 ,001 .07 17.6
3. €0.997 1.0 2,68 0,008 0.57 60.8
4, C0.62175 1.7 1.00 0,002 0,10 18.6
5, S5=87 1.6 0,39 0,005 0.0z 3.8
6. Co0.7219 1.6 1.32 -0,.006 0.16 25,0
7. CoC.777 1.4 1.1% =-0,001 c,.11 23,7
8. Co.740 1.3  1.00 «0,004 0,09 23,1
9. C0,6907 1.5 1.6% «0,0001 0,25 32.3
10. CoA,7602 T¢3 0,0% 0.021 G,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, C0.995 1.2 0.81 «0,006 0.06 20,4
15, Ce.785 1.2 0,86 0.015 0.09 25,0
Maan 1eé - - - 23.5

S.E 0.07 (.36 - - -

#4 Signiiicant at 1 par cent probability lavel



Flg.18. tieight of cane against c.v.
at three locations.

Hoe Llongs
1. C.774
2 Co,.62174
3o Ccl 907
4, Co,82175
S S«37

G Co,.7216
7. CaC,.777
8. Co.740
9. Co.6907
10. Coa 7602
1. S99

124« Col. 771
13. Col, 671
14, Co.595

15, Ce.7a3



1
G M1
i
®
Ay o]
w
=2
<
U
|
q o
|
hr
9
7]
= o)

=i 18. WEIGHT OF CANE ASAINST <~V AT THREE LOCATIONS

GROUP T GROUP 1
7
] 4
5 * 6
e | % *
13 2 2 9
w % »®» %
4 w="
1,10 8
* *
14 15
2 ] * *
3
- ¥
8
4 | -
GROUP Tj_n GROUP WV
° I T -

o] 3 10 15 20 235 25 30 35 &80 65
G MM

COEFFICIENT OF VARIATION (%)

A




182

No clone expressed significant deviation from
regression (Sﬁ valuos) indicating that tho performance
of the clonas are prodictable across environments. The
eight clones which recorded higher means than the grand
mean with nonessignificant regrassion coefficients and low
deviallons from regression are stable genotypes in respect

of cane weight.

4.3.3.2 Length _of cane

Tho mean length of cane (m), rogression coefficient
{b) and deviation from regrossion (sg) along with varlance
of onvironmental means and c.v are presented in Table 30,
The moan length of canc (m) against c¢.v from data on 15
clones in three locations are presented in Figure 19. The
clone S~87 had the highest mean length of cane (2.6 m).
Six clones viz, Co.62174, S-87, Co0.7219, CoC.777, Co0.6907
and CoC,77)1 recorded higher mean length of cane than the

grand mean.

The regression coefficicnts of clones Co.740 and
Co0.06907 diff{ered significantly from unity indicating that
these two clones are very sensitive to changes in the
environments. The regression ccefficients were negative
in c¢lones C0.62174, Co.7219, S=99 and CoC.771 indicating

that these clones have below average sonsitivity to



183

Table 30, Stobility parameters for length of cane
Regre= ggvia; V?riange Cogff%ci-
ssion on from of environ—- ent o
gl' Clones %g?n coeffi= regresse« rrental variation
Oe claent ion ©eans (e.v)
(b) (s3) (6,
1e CoC,774 149 0,22 =0,004 0.01 5.3
2. C0.62174 2.4 =0,24 «0,003 0,01 4,2
3. Co,997 1.8 1.2% =0,015 0,07 14,7
Ge ©3,0217H 243 1,19 0,004 0,07 1145
5. SG=87 2,6 1482 «(,007 0,10 12,2
6, Co,7219 2.4 =0,42 =0,007 0,02 5.2
7. CoCaT77 2,4 1.7? 0.043 0,20 18.6
8. Co.740 2.3 2.24 0,002 0,25 21.7
9. C04LOOT 2,4 3.3% =0.010  0.51 29,7
T0e CoATEOL 2.2 0,70 =0,015 0,02 6.4
T1e S=90 2,2 0,22 0.011 0,03 7.9
12. CGC-771 2.5 -0044 -0.015 0.01 4.0
13. CoC.671 2.1  1.63 0,071 0.13 17.2
T4e Co.905 2e2 1467 «0.015 0.13 16,4
15. Co. 735 2.3 0,97 =Q,0037 0,05 9,7
Mean 2,3 - - - 12,4
S.E 0.08 0.50% - -

#* Sionificant at S per cent probability level
#%  Bignificant at 1 per cent probability level



Flg., 19. Lenoth of cane agalnst c,v.
at thres locstions,

No. Glonesg
e ColC, 774
2. Co, 0621748
3. Co997
e Ce 02175
5. Sa87
O, Co.7219
Te CeC, 777
Be Co 740
Qe Co . 6907
1C, CaA.TE02
11. S=QG
12, CoC. 771
13. CoC.E71
14. G5 e993

15. Cc.78D
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environmental c¢hanges. The deviation from regression

is not signiflcantly differeony from zero in all the 15
gonotypes indicating that the performance of these
genotypes are predictable across environments. The
clones Co0.62174, S=57, Co0.7219 and CoC.771 recorded
higher mean length of cane than the grand mean along with
lower c.v indicating thoir consistency in performaonce

across anvironments.
4.3¢3.3 BTix

The mean brix, regression coefficient {b) and
deviation from regression (Sg } along with variance of
environnmental means and ¢.v of 15 clones are presented
in Table 3). The mean brilx against c.v from data on 15

clonos at three locations are presonted in Figure 20.

The clone CoC,671 recorded the maximum brix (22,2).
Sevon clones viz, CoC.774, Co.62174, Co.997, Co0.7219,
Co,. 6907, CoC.771 and CoC,671 had higher mean brix than
the grand mean. No genotype differed significantly from
unit rogression indicating that all of them had average
rogsponse. However, the regrossion cocfficient of clona
Co.62175 was nogative indicating its adaptability to

poor environmonts.



Tabic 31. Stabillty paramoters for Brix

Regre~ Eevia; V2riango C?ef§1
sl. ssion ion from of environ- cien
No. Clones ?g?n coeffi- regross- mental of

c%e?t fon magns ggrla—

b 2 on
(s3) (s2) fhon,
1. CoC.774 20,4 1,70 «0,126 4,48 10.4
2. G0.62174 20,3 3.06 3.83% 18.14 21,0
3. C0.597 20,3 0,65 wCe246 C.66 4.0
4, L0.62175 18.5 =0.86 4,687 6418 13.4
5. Sm87 19.6  0.33 2,45% 2,94 8.7
6o COLT249 20.4 2,06 4,65% 11,33 16,5
7. CaC.777 19,6  1.02 -0.2C9 1,63 545
Ba C0.740 19.3 0.26 0.721 1,10 5.4
9. C0.6907 20,8 0,92 4.1§§ 5,65 19,4
10, Coh,7602 19.4 0,74 2,293 3.32 9.3
11- 8-99 19.6 0.14 0.566 0097 500
12. CoC 771 20,5  1.94 0.218 4,03 9.8
13, CoC.671 22,2 2,22 0.170 7.82 12,6
14, C0,995 17.9 0,27 0,397 0.78 4,9
15. Co.785 99.8 0,99 -0,273 1.47 6.1
Maan ‘9.9 3 < - Q7
S.E 0,96 1.107 - - -

#¥ Significant at 1 per cont probability level



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

No. Glones
1. CoC.774
26 Co.62174
3. Co,997
4. Co.62175
LW S=87

6. Co 7219
Te CoC.777
8. Co,740
De Co. 6507
10, CoA, 7602
11. S«=99

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

15. Co,.785
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The mean square deviations from reogrossion (Sg )
values of six clones viz. C0.62174, Co.6217?IS-87,
Co,72%9, Co.6907 and CoA.7602 diffored significantly
from zero indicating that the porformance of these six
genctypes are not predictablo with accuracy across
environments. Tho clone Co.997 alone recorded high mean
with low c.v than grand mean. This indfcates the consis-
tency of the performance of Co.997 across environments

in respect of brix.

4.3.3.4 Pol percentage

The mean pol percontage, ragression coefficient (b)
and deviation from regression (Sé ) along with variznce
of environmental means and c.v of 19 clones are presented
in Table 32, The mean pol percentage against c.v from
data on 15 cilones at three locations are presonted in
Figure 21. Tour clones viz. Co.7219, C0.6907, CoC.771
and CoC.671 had higher mean pol percentage than tho
grand mean. No genotype differed significantly from
unlt ragresslion in respect of pol percentage indicating
that all of then have average responsa. Tho negative
regression coefficiont recorded for the clones Co,.997,
Co.6907 and S=95 indicate thoir below average sensitivity

to varying environments.
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Table 32, Stabllity parameters for Pol porcentags

Regrass-  Devige Varlance Coeffiw

Sl.
Noo Clonss  mesn  i,c, tlon foom of anyleon ctent |
’ {b) 103 means %203)
(s (62) .
1. CoC.774 16,9 1,20 «0.163 T 7.7
2. Co.62174 16.5 1,38 «0,087 1.96 4.5
3. C0.997 179 w0.20 ~0.414 G009 1.8
4, Co.62179 16,5 1.9 6,403 8406 17.2
9, SmB7 17.0 1,51 =0,420 1.95 8.2
6. C0.7210 17.1 eI 1,936 2,42 9,0
7o CoC.T77 1644 1,24 0,440 1.35 Te?
8. C04740 16,3 0. 65 0,637 1,46 7.4
9. Co.CHUT 18,5  w=0.86 0,264 1,48 6.6
10, Con.7602 16,6 3,52 «0,261 Dbl 18,5
11. SeD9 16,3 =0,40 «3,030 0.58 4,7
12. CaC.771 18.3 1,58 0,017 2,55 8.7
13, GoC.671 1849 0,91 £.990 1,47 644
14, C0.975 15,7 2,18 0,442 3,99 12.7
15, C0.785% 16.7 1.97 -0,422 2,26 10.8
feoan 47.0 - - - 9.0
S.B 0.703  1.09 - - -

* Signlfisent at 5 por cent probability level
#¥ significant at 1 por cent probability levsl



Fig.21. Pol percontage against c.v.
at three locations.

Ne, Clones
1. CoC.774
2, C0.62174
3. Co,.997
4, Co.62175
5. S=87

& Co.7219
7. CoC.777
8. Co.740
9. Co.6907
0. CoA, 7602
11. S«00

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

15. CO-?SS
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The msan square deviatlions from rogression (Sg )
values differed signifileantly from zero in two clonos
viz. C0.62175 and Co.7219 showing that the performance

of thoso genotypes across cnvizcnments are unpredictable.

1he elonos C0.6907, CoC,771 and CoC.G71 rocorded
higher neans than tho grand mean along with lou co=
efficlonts oi 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 { Sg ) along
with thoir variance of environmental means and c.v are
prosented in Table 33. Ths mean sugar yield per plot
{kg) against c.v from data on 15 clones at three
locations are presented in Figure 22, Sevon ¢lorcs viz,
Co.62175, $=87, Co0,7219, CoC.777, Co.74C, Co.6907 and
CoC.77) rocorded highor mean sugar yield than tho graond
mean. None of the gonotypes differcd significantly fram
unii rogresslon coefficient indicating thoir average

Trosponse across onvironuenis.

The mean square deviatlon from regression (sg )

differed significantly from zero only im Co,62175
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Table 33. Stability paramecters for sugar yleld per plot

;g' Clones Mean Is{ggzg- gggéa:égge gg:ég\?ggon- gggﬁii'
: (kg) cocffi- sslon mental of varla-
c%g?t (Sé) meags tion
(5 4 {eov)
1. CoC.774 12,7 0,04 =-3,62 0.34 4,6
2. Co.62174 13.6 Q.62 =2,80 6.77 1941
3. C0,997 14,8 2,37 -3.3? 83,13 61.6
4. C0.62173 23,2 2,30 58,09 139,77 50,9
Se S=87 19.7 0,75 «0,64 11,66 17.3
6. Co,7219 19.1 0.47 3.79 11.04 17.4
7. CoC.777 18.3 1,35 0,84 30,10 30,0
8. Co.740 18,7  1.4% =-0.82 4.1 3.2
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
1. S=99 16.8 0,77 =3431 9.3% 18,2
12+ CoC. 7T 27.4 0,70 -3,92 719 9.8
13. CoC.671 15.9  t.22 2,17 23,70 3.4
14, C0.998 1644  0.42  =2,29 3.29 11.0
15. Co.785% 1.9 0,68 8,00 18.89 25,7
Mean 18.2 - - - 29,2
S.k 1.96 0,724 - - -

#* Significant at 1 per cent probability level



Fig.22, Sugar yiald per plot agalnst
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indicating its unstable mature in respect of sugar
Yielda

only three clenes viz, S=87, Co0,7219 and CoC,771
had higher mean sugar yield tham grand mean along with
Jowser c.v Aindicating their consistoncy in performance

across environments.

4.3.4 Genotype grouping technique

Genotype % environment interaction was not
significant for characters like number of millable canes
per plot, girth of cane and cane yleld per plot. Thercfore,
genotype grouping technique was adapted for arouping the
genotypes into four groups based on their mean performance
and coefficlent of variatlon., The genotypes (clonos)
coning in group I (higher means than grand mean along
with lower c.v) were consideresd as stable across environe

ments,

4.3.4.1 Nupber _of miliable canes per plot

The wean, variance of cnvironmental means( 63 )
and coefficient of varlation (c.v) 4in respect of 45
clones are presonted in Table 34 and the mean number of
millable canes against c.v from data on 35 clones at
three locatlons are presented in Figure 23, The clones

C0.997, C0.6907, S=99 and CoC. 771 had higher mean number
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Taole 34. Mean, variance of environmental means
and coofflcient of variation for number
oi millable cancs por plot

Yariance Coefficlent
g%: Clones tiean ggngggironm of zzri?ti°“
megna *
(62)
1 CoC.774 115 190,2 12.0
2. C0,62174 97 242,2 16,0
3¢ C0.997 182 42,0 3:6
4, C0,62175 146 660,85 17.6
5, S=87 140 520,2 16.4
6. C0,7219 156 360,7 13.8
7. CoC777 147 820,2 1545
8. C0,.740 194 1020.5 20,7
9. Co.06907 161 220.7 0.2
10, CoA7602 133 14,0 2.8
11e S5=99 146 2013,2 1.8
12, CuC.771 169 42,2 7.0
13, CuC,.671 107 142 2,5
14, Cu,v95 179 3U0bL,2 3241
15, Cu,785 153 2920.7 30,0

tlean 145,6 1.4




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

No.  GClones
1. CoC.774
2. Co,.62174
3. Co.997
4, Co.062175
5. S=87
6 Co.7219
e CoC.777
8. Co.740
9. Co . 4907
0. CoA. 7602
. S=99
12, CoC.77%
12. CoG,. 671
14, Co.599

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,

Ge3e4,2 Girth oi_cana

The acan girth of cane {cm}, variance of cnviron-
mental rpeans and €.v of 15 clonss are presentsd in
Table 35 and the moan girth of cans against c.v from
data on 15 clones at three locations are glven in
Figure 24, Four clones viz. Co,62174, S=B7, Co.721% and
5=00 had highor rmean girth of cane than the grand meen
aleng with lower mean c.v indicating their stability

and consistoncy in performance across environments,

4,3.4,3 Yipld of cang

The mean cane yield per plot (kg), variance of
cnvironmeantal means and c.v of 15 clones are presented
in Table 36, The mean cane yield per ploi againsit c.v
from data on 15 clones at three locations arc presentod
in Figure 25,

Tho clones S=87, C0.7219, Co.740, C0.6907 and
CoG.771 zecorded higher cene yleld per plot than the
grand mean along with lower mean c.v indicating the
stabllity ond consistency in performance across

environments,



Table 35. Moan, variance of environmental means

and coefficlent of variation for girth

of eane
V?riange Cgoificient
\ of environs of varia=
gé. Clones Mean mental tion
. means (cov)
(62)

1. CoC.774 8,75 .56 8.5
2. C0.62174 8.77 0.38 7.0
3. Co0.997 7.45 1.24 14.9

4, C0,62175 8.7 0.55 8.5

5. S=87 B.99 0,03 1.9

6. Co,7219 8.81 0.01 1.1

7. CoC,777 7.86 0.1 4,2
8. Co.740 7.92 0.87 11.8
9. C0,6907 8.52 0.67 9.6
10. CoA,7602 8,00 0.09 3.7
11- 5-99 9026 0.04 2.1
12, CoC,771 8.06 0.40 7.9
13. CoC.671 9,62 0.57 8.2
14. Co0.995 7.53 1.00 13.3
15. Co.78%5 7.58 0.23 63

Mean 8.3 - 703
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Flg.24. Girth of cane against c.v,
at three locations,

Ho. Clones
1. CoC.774
2. Co.062174
3. Co.997
4, 0,62175
De 5=~37

6. £0,7219
7 LoC 777
8, 0. 740
9. Co. 6307
10, oA, 7602
11. $=99

12, CoG.T71
13. CoG.671
14, Co.995

15. Co.785
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Table 36.

flean, variance of environmental means
and coefficient of variation for cane

yield per plot

194

Variance Coefficiont
sl. oy ) of environ- of varize
No. ones Maan mental means tlon

(ka) (&2 (o.v)

T2 Col,774 111 121,2 9.9

2, Co,562174 122 1091.6 27.%

3, Co,997 126 5474.0 98.7

4, Cp.52175 199 6289.2 39,9

5. $=87 173 1756.2 24,2

6. $0.7219 161 707.4 16.9

Te CoC.T77 169 4267.6 38.6

8, Col.740 169 2397.6 29,0

9. Co,6907 195 2493,4 25.6

10, CoA,T7T602 139 2730.8 37.6
11e S99 143 1234,2 23.7
12 CoC. 771 216 1493,.,% 17.9
13, G9C. 671 121 1520, 32.2
14, Co,. 099 156 1691.6 26,4
18. Co,789 151 3449.4 38,9
foan 157.1 - 29.7




Fig. 25. Cang ¥ield per plot against
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The stability analysis done for component charace
tors on cane yleld and sugar yleld gavo an insight in
to the characters contributing to yield stabllity across
onvironments. Among the tane yield and 1ts most important
components viz. number of millable canes per plot and
girth of cane the absence of G x [ interaction itaelf
iz an indication that these cheracters are stable across
onvironments. The other compononts of cane yield such
as cane weight and length of cane had significant ilinear
components of G x E interaction alone suggesting the
stability of thesc characters.

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

weight, girth of cenc and cane yield por plot.



DISCUSSION



DISCUSSION

Sugarcane 1s the most important sugar yilelding
crop and accounts for about 60% of the world*s sugar
production. It is one of tho predominant commorcisl
crops of India. As far as Kerala 1s concerned, the
present productlon of sugarcane is not sufficient to run
the three sugar facteries In the State. Sugar productlion
can be substaniially increasad by developing clones with
high cane yield and sugar recovery combined with stability
in performance under diverse conditions. Raoo (91968) empha=
glsed that recent developments in the sclence of biometrie
cal genetics offer scope for ppplying suitable procedures
for the improvement of this crop, inspite of 4ts highly
complexr polyploid and heterozygous nature,

The cholce of the most sultable breeding method,
for the rational lmprovement of yleld and its components
in any crop largely depends on the available genetic
variabilily, association between characters, heritability,
genctic advance under selcction and adaptability parameters,
Selectlon 1s the basic but intricate process in the develop-
ment of superlor variotles which is based on the variae

bliity available in the crop, Seleetion based on yield
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alone 1is 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 varletal
collection of sugarcane.

ii) Correlstion of cane yileld and sugar yleld with
their components and cause offoct relationship

through path analysis.

1i11) 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 oight clones of sudarcane
were collected and evaluated for two years (plant c¢rop
and the first ratoon crop). Genctic variability and
correlations were estimated and path analysis done using
the data collected on 21 characters viz. cane yield,
sugar yield and their morphological and quality components,
Fifteen clones solected on the basis of the performance
of the plant crop were evaluated at three locations
(Thiruvalla, Chittoor and Ambalavayal), Stability para=

meters were estimated using the data collected from the
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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 conclusiens

drawn as follows,

5.1 Genetie variability

significant differcnces in rospect of all the
twentyone characters in the plant as well as the first
ratoon crop (except julciness in tho first ratoon crop)
indicate large amount of genetlc varliability for all the
characters in the fortyeight clones, The vast difforences
in the mean values of clones for all the characters further
confirm the existence of wide variability in the matarial.
Significant variabllity for various characters in sugare
cane was reporied by Brown(1969), Ethirajan(1965), Rao et al
(1967) , Bhlde(1969), Balasundaram and Bhagyalakshmi{1978a),
Nailr ot al.(1979), Hogarth ot al.(1981) and Khairwal ot al.
(198%). Genetic variation se essential for selection is
however, not direclly accessible to measuremont. Only the
extornal expression, ie, genetic variance as modified by
the environment is measurable as phonotypic variance.
The variability available in a population could thercfore
be partitioned into heritable and nonwheritable components
with the ald of genetic parameters like genotypic cooffie
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cient of variation (G.C.V), heritability (H%) and
genetic advance (G.A) which can be used as roliable

guidelines for selection.

The genotyple coefficient of variation provides
a valld basis for comparing and asscssing the range of
genetic diversity for quantitative characters. The
phonotypic coefficiont of variation measures the extont
of total variability. Tho genotypic coefficient of
varlatlon 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 the
influonce of the environment on the genotype for the
exprassion of the characier. Comparatively high values
of genotypic and phenotyplc cocfficients of variation
were recorded in tho plant erop as well a2s in the first
ratoon crop for number of millable canos, cane welght,
gormination count on the 45th day, shoot c¢ount on the
180th day, numboer of late shoots ai harvest, C,C.S.
percentage at 12th month, cane yield and sugar yleld per
plot, offering scope for selection based on these traits
for crop improvement. The high veriability observed in
the number of millable cenes, cane weight, C.C.S. percente
age, cane yiald and sugar yield is in agreement with the
observations of ¥right{1996) on tho existence of large
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amounts of variability in hybrid populatlons of asexually
propagated out brecding crop spocies. The low variabillity
for quality attributos such as brix, pal and puriiy pere
cantages at 10th and 12th months indicate the difficulty
in improving these charactors by selection as reported by
ijangelsdorf(1959). The present findings corraborata the
sarlier reports of fMariottl{1973a, 1979), Khairwal and
Babu (1976). Balasundaram and Bhagyalakshmi (1978a) and
Naiz et al,(1972) on tho existence of high variabliity
for yield attributes and low variability for quality

atteibutes in sugarcanse,

The estimation of heritable variation is not
possible with che help of genotypic coocfficient of
variation alone. Burton (1952) had suggested that genoe
typic coefficiont of varlation together with heritability
estimates would give a botter idea of solectlon advance
2o be expacted. Selection acts on genetic differences
and gains from seleciion for a specific character depends
largely on the heritabiiity of the character {Allazd, 1960).
The degree to which the variability for a quantitative
character is transmitied toc the progeny is referred to
as horitabiility and it measures the heritable portion of
variability. In an asexually propagated crop such as
sugarcane, the estinmation of heritability in the broad

sense 1s meaningful, since all the gonetic variabllity
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is usable between asexual generations by mecans of sele~
clion (Hogarth, 1971). The heritability estimates in

the present study were moderate to high for majority of
the characlera. This 1s in agreement with the report

of Robinson{9966). Heritabillty values were mederats

to high for all the characters studicd both in the plant
crop and in the first ratoon crop, except juiciness and
purity percentages at 10th and 12th months. In addition
to the above, length of cane also recordad low herita=
bility in the first ratoon crop. The high hecitability
estimates for majority of the characters indicate that
the observed variability is often horitable and the
influence of the environment is negligible in the express—
ion of these characters. ioderate to high heritability
estimates recordod feor majority of the characters are in
agreement with the reports of George({1962) for stalk
thicknoss (girth), brix and number of stalks; Ethirajan
{1965) for cane yicld and refractometer brix; Hao et al,
(1967) for stalk weight (cane weight), number of millable
canes, germinatlion and sucrose percentage({pol); Bhide{1969)
for C.GC.S.percontage and cane yleld; Batcha(1975) for
cane weighty cane yleld and sugar yleld; Khalrwal and
Babu{1976) and Balasundaram and Bhagyalakshmi(1978a)

for stalk thicknesz (girth), number of millable canes

and cane weight; Behl et al.(1979) for number of millable
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canes; Singh and Sangwan{1980) for cane weight and cane
yield; Heddy(1980) asnd Nair et al,(1980} for number of
millable canes and cane weight; Singh et al,.(1981b) for
the length of internode and sugar content; Rao et al,
(1983} for brix and girth of cane and Khairwal ot al,
{1983) for number of tillers, cane thickness and cane

yield-

Johason et al.(1955a) pointed out that high
heritability estimate alongCwith high genetlc advance
was moro useful than heritability value alone in predie
cting tho rzesultant effect of selection. Again in red
repper, while discussing the heritability of certain
characters, Ramanujam and Thirumalachar({967) reported
the limitations of estimating heritability in the broad
sense, since 1% includes both additive and epistatic
gone eifects. They have suggested that heritability
estimate in the broad sense will be reliable if accom~
panled by high genetic advance, The genetic advance
was high for number of late shoots, sugar yield and
cane yield both in the plant and the first ratoon crops.
Relatively high genctic advance was recorded both in the
plant and the first ratoon crops for number of millable

canes, shoot count on tho 180th day and cane weight,
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The characters viz. length of cane, number and length of
internode, girth of cane, juiciness, brix, pol and purity
psrcontages at 10th and 12th months recorded low genetic
advance both in the plant and the first ratoon crops,.

This confirms the low level of genatic variobility recorded
for the above charactors and thereby indicate the difficulty
in improving them through selection. The high genetic
advance noticed in the present study for ehoot count on

the 180th day and cane yield 1s in agreement with the
rasults of Ethirajan(1965). Howavor, the low genetic
advance for length of cane is sontrary 4o the finding of
Ethirajan(1965) and in consonance with that of Balasundaram
and bhagyalakshmi(i978a}. High genatic advanco obsexved

in this study for number of millable canes, cane woight,
girth and cane yield agress with the reports of Reo et al.
(1967), Bhide(1969) and Batcha(1975) for cane yieldj
Balasundaram and Bhagyalakshmi({1978a) for girth, number of
millable canes and cano weight) Behl ot al.{1979) and Raddy
{19e0) for number of millable canes; Singh and Sangwan(1980)
for cane yisld, nuumber of millabls stalks and cane weight}
Singhh et a1,{1983) for number of millable canes and
Khainal ot al.(1985) for cane yield and millable canes per

clone. Tho low genotic advance recorded for the sucrose (pol)
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percentage is in conformity with the rusults of Bala=
sundaram and Bhagyalakshmi(1976a) and Singh et al.(1983).
According to Panse(1937) the characters with high
heritability and high genetic advance were controlled by
additive gone action and thorefore are amenable 1o
genetic improvement through selection. High heritability
estimates with high genetic advance noticed for number
of late shuots, sugar yield and cane yield and rslatively
high genetic advance with high heritability ostimates
noticed for number of mlllable eanes, shoot count on the
180th day and cane welght in the plant crop as well as
in the first ratoon ecrop indicatos mostly additive gene
affects and are therefore amenable to genatic improve=
ment throucgh selectlion. The high heritability and high
genetic advance recorded for the above characters wore
in conformity with the results of Rao et al. (1967) for
cane weight and numbex of millable canes; Bhide (1969)
and Batcha (1979) for cane yleld; Balasundaram and
Bhagyalakshml (1978a) for numbser of millable canes and
cane weight and Singh and Sangwan (1980) for cane ylield
and cane weight.

High horitabllity and low genetic advance recorded
for length of cans, length of internode, number of internodes,
girth, brix and C.C,S. percentages at 10th month, both in
the plant and the first ratoon crops agree with the findings



of Hac et al.{(1967) for length of cane and Balasundaram
and Biagyalakshmi(1978a) for length of cane and C,.C.S
percentage, The high heritability and low genetic
advance recorded for the above characters may be attrie-
buted to nonw-additive gene effects as suggested by
ransa(1997).

The low estimates foxr horltabiliily and genetic
advance under sclectlon observed for juiciness and
purity paercentage at 10th and 12th months, in both the
plant crop and the first ratoon c¢rop indicate that
these characters are highly influenced by the environ=
mental factors. It can be concluded that economically
imgortant characters in sugarcane such as numbexr of
millable canes, cane welght, cane yleld and sugar yield,
which had high genotypic cosfficient of variation,
nerivability and genotic advance arc amenable to genetic
Lmprovemont through selection. These characters therefore
oay have to be considezod in selection programmes for

the geneelic improvemant of sugarcano.

9,2 Gorrelation

Correlation provides information on the nature
and oxtent oi relationship between characters, The

success in a sugarcane breeding programme largely depends



on the efficiency of clonal selection, VWhen the

breeder applies seclegtlon pressure for a trait, the
population under seleoctlion is not only improved for

that trait, but is also improved in respect of other
characters associated with it., Thus correlatlions faciliw
tate simultancous improvemont of two or more characters.
Therefore, a maasure of interrclstionship betwsen cane
yield, sugar yleld and their comgonents ls very esson=-
tial. The estimates of gonotypic and phonotypic correlaw
tion coefficlents between various characters provide thae
intensity and direction of associations, The phenotyplc
correlaticns better serve the purjose of orientation
rather than prediction, whereas the genotypic correlations
are more reliable in the prediction of the roesultant
effect of selection. The genotypic correlations provide
a reliaple measure of genetic association between the
characters and help to difterentiate the vital associaw
tions useful in breeding from the non-vital ones{Falconer,
1981}, Thereforn, analysis of vield in terms of geno-
typic and phenotyplc correlation coefficients of component
characters leads to an understanding of characiars that
con form the basis of sclection. The gonotypic and
rhenotypic correlations were computed beotween cane yield,

sugar yleld snd the morpholeogical and quality characters
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and among themselves both for the plant cxop and the
first ratoon crop. In general, the genotyplt correla-
tion coefiicients weore higher than the phenotypic corre=
lavion coefficients both in the plant and the first
Tatoon Crops. Low phenoiypic correlations have been
explainad as due to the masking oY wmodifying effect of
the environnent in genetic association botireen characters

(Jonnson ot al.19%%b; Jraon et al. 1977).

In the plant crop and the first rzatoon crop both
at the genotypic and phenotypic levels, cane ylald
regorded highly significant pos:itive correlations with
geraination count on the 4bth day, sinoct count on the
180tk day, nu.ber of .nlllable canes per plot, cane weight
ana length of cane. 1In addition to the above characters,
the numbaz of inteornodes and the girth of cane had signi-
ficant gositive genotypic and phenotypic corrolations
with cane yield in the plant ccop. The characters such
as the nuabex of internocdes, lenglh of internode and
girth of cane recorded non=significant bul positive geno=
sypic correlatlons wilh cane yield, vhore as the above
components had signiflcant and positlve phenotypic corre-
laticns with cane yleld in the firsc raioon crop. The
nignly signif{icant positive genotyg}c corralations of

cane yisld with germination count on the 45th day, shoot
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count on the 180%th day, number of millable canes per
plot, cane weight and length of cane observed both in
tho plant crop and the first ratoon crop indicate that
an improvement in onc or more of these characters will
result in an Improvement in cane yield. The signiflicant
and positive genotypic and phenotyplc correlations of
cane ylold with number of millable canes and length of
cane are in agreement with the results of Gill(1949),
Rattan{1991), Varma(1963), Lthirajan(1965), Brown at al.
(1969) , Mariotti(1971a), Nagatomi and Kodama(1971),
James(1v¥71), Datcha and Sahi(1972), Khailrwal and Babu
(1975), Lyrene(1977), Balasundaram and Bhagyalakshmi
(1978a), Yadav and Sharma(1978), Singh and Sangwan(1981),
Kang et al.(1983), Rao et al,.{1983) and Roddy and Khan
(1984). The highly significant positive genotyplc and
phenotypic correlations of shoot count on the 180th day
with cane yield observed in this 1s in conformity with
the results of runia et al,.(1983) who havo reported signie
ficant positive genotypic and phenotypic corrclations of
number of tillerxs per clump wilh cane yleld. The report
of Reddy and Khan(1984) on highly significant and posi-
tive genotypic and phenotypic correlations of cane yleld
with germination percentage and number of tillers per

plant 15 in conformity with the present findings.



203

ihe 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 bingh and Singh(19%4), Ethirajan(1965),
mariotti{1972); satcha(1975), Sshi and ratel{1975),
Khairwal and Babu(1975), Balasundaram and Bhagyalakshml
(1979a), Yadav and Sharma(1978), Kang et al.(1983) and
Punia et al.(1983). In accordance with the present
findings, significant and positive genotypic and pheno-
typlic corrolotions of Cane yleld and girth of cane have
been reported earlier by Singh and Singh(1954), Ethirajan
(1965}, hebort{1965), James{1971), Lyrene(1977}, Kang et al,
(1983) and runia et al.{1982), However, Gatcha and Sahi
(1972) and Khalrwal and Sabu(1975) reoported nonesignifi~
cant and negative genotyplc corralation of girth of cane
with cane yield., Balasundaram and Bhagyalakshmi(1978a)
observed non-signiiicant but positive gonotypic and
phenotyplc correlation coefficients of cane yield with
girth of cane, Ihis is not in agreement with tho rasults
obtained in this study. Juiciness at 10th and 12th months
had nonesignificant positive genotypic and phenotypic
correlations with cane yleld contrary to the reports of
Singhand Jaln(1968). The quallity characters such as
brix, pol and C.C.$ 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 phenotyple correlations of cane
yield with brix, pol, and C.C.5 porcentages at 10th month
and purity percentage at 12th month roported by Batcha
(1975) and Knairual and Babhu{497%) are in agreement with
the present results. The characters such as brix, pol
and C.C.5 percontages at 12th month had nonwsignificant
put positive genotypic and phenotypic correlations with
cane yleld. In the first ratoon crop, all the quality
characters, viz. bris, pol, purlty and C.C,S,. percentages
estimated at 10th and 12th months raecorxded nonesignificant
but positive genotyplc and phenotypic correlations with
cane yleld. The non~significant and positive genotypic
ancd phonotypic correlatlons of cane yield with sucrose
porcentage{pol percontaye) is in accordance with the
findings of Punia ot al.{1983). However, Kang ct al.(1593)
reporicd significunt Dut nugative genotypic and pheno=
typic corretatlons of brix, pol and C,G.S percentages
with cane yield. The nonesignificant positive genotypic
and phenotypic correlatlon coefficients of brix and cane
yield obsexvad in this sludy are comparable to the raesults
of Rao et al.(1983), who have reportad non-significant

positive genolyplc and phenotypic correlations of clump
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welght with brix, Balasundaram and 2hagyalakshmi{1978a)
reported highly significant negative genotyplc correlae
tions and non-significant ncgative phenotyplic correlations
of sucrose and C.C.S percentages with cane ylcld, 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.5 percentages observed in
this study indicate that the yleld and quality components
are inherited indspendently or they are under the control
of difteront set of genes as reported by Jain(1982),
Thersforo, simultaneous improvement of yleld and quality
is rather difficult.

Suger yield recorded highly significant and positive
genotypic and phenstyplce correlations with came yleld, in
the .lant as well as the first ratcon crop. This is in
confornity with the resolis of Balasundaram and Bhagyaw
lakshmi{1978a) and Kang et al.(1983). Consaquent to the
high gositive correlations of sugor yield with cane yield,
the sujar yield was also significantly ond positively
cerrelated both at genotypic and phenotypic levels with
other cane yicld componaonts like germination count on the
45th day, number of mallable canes per plot, length of

cane and nunoor of internodes in the plant crop and the
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first ratoon crop. In addition to the above components,
the sugar yield had significant positive genotyple and
phenotypic correlations with shool count on the 180th

day, numtor of late shoots at harvest and cane weight

in the first ratoon c¢rop. The reports of Balasundaram

and Bhagyalakshmi(1978a) and Kang et al.(1983) on highly
significant posliive genotypic and phenotypic correlations
of sugar yleld with length of cane and cane weight are

in agreement with theso findings. However, the none
significant but positive genotypic and phenotypic cozrela=
tions of sugar yileld with number of millable canes per
xow reportsod by Balasundaram and Bhagyalakshml(1978a)

are contrary to the rosults obtained in this study.

The quality characters such as brix, pol and C,C.S
percentages at 12th month had significant and positive
genotypic¢ and phenotypic correlatiens with sugar yield,

in the plant crop as well as the first ratoon crop.
Similar findings were reported by Tal et al,(1978) and
fang et al.{1983). Contrary to this, Balasundaram and
shagyalakshmi(1978a) reported nonesignificant ncgative
genotypic correlations and non-significant positive pheno=
“ypic correlations of pol and C.C,S porcentages with

sugar yleld. The highly significant and positive genctypic
and phenotypic correlations of sugar yleld with cane yield
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and tho important cane yiaeld components such as number
of millablo canes, cane welght and longth of cane indie
cato that by increasing the cane ylold and its components

the sugar ylold can also be increased.

The germination count on the 45tk day had signie
ficant and positive genotypic and phenotypic correlations
with shoot count on the 180th day and number of millable
canes per plot, in the plant and the first ratoon crops.
Shoot count on the 180th day and number of millable canes
per plot were significantly and positively correlated at
the genotypic and phenotypic levels. This is in agreement
with the results of runia et al,(1983) and Singh et al.
(1983}, This is quite legical because as the goermination
count increases, wmoxe number of shoots will be produced
vhich in turn leads fo more numher of millable canes and

nigh cane yleld.

The number of millable canos per plot had signi-
ficant but negative genotypic and phenotypic coxrelatiens
with cane weight and girth of cane in the plant crop,
whereas in the first ratoon crop these correlations werae
non=significant and negative. Singh and Singh{1954),
dalasundaran and Bhagyalakshmi(1978a) and Rao et al,(4983)

have also reported significant and necgative genotypic
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and phenotypic correlations of the number of millable
canos with cane welght and girth of c¢ane. However, the
non=significant positive genotyplic and phonotyplc correla-
tions of number of millable canes with girth of cane,
its non=significant negative genotypic and phenotypic
correlations with cano woight reperted by funla et al.
{1983) and tho non=-significant ncgative correlations
between nuzber of canes and thickness of canc reported
by tkambapaa{1967} are contrary to the praesent findings
in the glant crop. The non=significant nogative gonow
typic and phonotypic correlations of number of millable
canes with thicknoss of cane reported by them are in
accordance with the results obtained in the first ratoon
crop. Tho nonwsignificant but positive genotyplc and
phenotypic correlations of number of millable canes perx
plot with length of cane observed in the plont crop is
in conformity with the results of Balasundaram and
Bhagyalakshmi(1978a) but contrary te the results of
:unia et 2l.(1983), Rao ot al,{1983) and Kang &t al,.(1983).
The significaont and positive genotypic and phenotypic
correlations of numbor of millaoble canes per plot and
length of cane recorded in the first ratoon crop is in
agraement with the resulis of Rao et al.(1982). The

nunber of millable canes por plot had non=significant



but positive genotypic¢ and phenotypic correlations with
orix, pol and C.C.S percentages at 12th month in the
plant crop. In the first ratoon crop thils character had
nonesignificant positive genotypic and phenotypic correla-
tions with brix at 12th month but non-significant negative
genotypic correlations and nonesignificant positive
phenotyplc correlations with pol and C.C.S percentages.
The non-significant positive genotypic and phenotypic
correlatlons recorded between number of nlllable canes
per plot and brix at 12th month in the plant and the
first ravoon crops i3 in agreement with the resulis of
Lao et al.(1983), Khalrual and Babu{1975) also have
roported nonwsignificant and positive genotypic correlae
tion of number of millable cones and brix similar to the
prosent findings, Conirary to this, Kany ot al.(1983)
reported nonwsignificont negative genotypic and pheno~
typlc correlations of number of millable canos with

brize. Tho nonesigniilcant positive genotypic and phenoe
typic correlations of nunoer of millable capes with pol
and C.C.5 percentages at 12th month recorded in the plant
crop is also contrary to the results of Balasundaram and
Bhagyalakshni(1978a) and Kang et al.(1983), but in
conformity wAth the results of Singh ot al.(1981a). The

nonesignificant and negatlive genotypic correlations of



number of millaple canes per plot with pol, purity and
C.C.5 percontages observed in the £irst ratoon crop is
in agreement with the results of Kang et al,(1983). The
reports of Khalrwal and Babu{197%9) and *unia et al.(1983)
on non=signiiieant negative genotypic corrzolations of
nunoer of millable canes with pol percentage are in
consonance with tho results obtalned in this study on

the first ratoon erop.

Cane weight had significant and positive genotypic
and phenotypic correlations waith length and girth of cane,
in the plant crop as well as she firzst ratoon crop. This
is in agreacment with the results of Bathila(1978) and
Dalasundaranm and Bhagyalakshmi(19783} and Kang et al,(1983).
Significant and nositive genotypic and phenotypic corralae
tions of cane wolght with girth of cane was reported
earller by lisbert(1965) and runia ot al.(1983). The
significant and positive correlations of cane welight with
length and gizth of cano are quite loglcal because the
length and girth of cane are two im; ortant components of
cane weight. Houwover, cspe welght had significant but
negative correlation with number of millable canes por
plot, another Ilmportant compenent of cane yiold. Therefore,

as the numbher of millable c¢anes per plot increases, the
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cane welght wifl decrease and vice versa. This suggests
that sirultaneous improvement of these two componants

of cane yield by selection is rather difficult and a
suitable compromise belween them must be determined

in selection programmes (Kang ot al.1983). The geno-
typic correlations of cane welght with the quallty
components such as brix, pol, purity and C.C.% percente
ages at 10th and 12th months were non-significant and
negative in the plant Crop, whereas 1t was nonesignie-
ficant and positive in the first ratoon crop. The non-
significant and negative correlations of cane weight
with brix is in consonance with the results of Khapaga
et al,.(1966) put contrary to the report of Khalxrwal

and Babu{197%). The non~significant negative genotyplc
corrolation of cane weight with pol poreentage is in
agreement with the results of Batcha(1975), Lapastra

ot al.(1975) and Funia ct al,(19683}. The nonwsignificant
nagative genotypic and phenotypic correlations of brix,
pol, purity and C,C.S percentages with cane weight
roporied by Kang ot al.(1983) are also in agreement with
the present findings. But the nonwsignificanit positive
genotypic and phenotypic correlations of cane weight
with pol and C.C.5 percentages observed in the first
ratoon crop agree with the roesults of Balasundaram and
Shagyalakshmi(1978a). -
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Length of cang recorded significant positive
gonotypic and phenotypic correlations with number of
internodes, length of internode and girth of cane in
the plant crop, whereas this charactor hod significant
and positive gonotypic and phenotypic correlations with
nusber of Ainternodes only in the first ratoon crop.

The length of internode and girth of cane recorded none
significant but positive genotypic correlations and
signiflcant positive phenotypic correlations with length
of cane in the first ratoon crop. The number of intere
nodes and lenyth of internode are the two components of
length of cane and hence the poesitive correlations
botween these two components and length of cane ave
guite natural. Betueen the number of internodes and
lengih of internode, significant negative genotypic

and phenotypic correlations are seen which is logical
becauso as the number of internodes increases length of
the internode will be reduced and vice versa, The
significant and positive genotypic and phenotypic corram
lations of length of cane with number of internodes

and girth of cene cbserved in the plant crop is comparae
ble to the signiiloant positive genotypic and phenotypic
¢orrelations potween height of the main shoot and thicke

ness of cane and number of imternodes per clump reported
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by Singh and Jain(1968). Lkambaram(1967) also reported
highly signiflcant positive correlatilon between cane
lengti: apd invernode length., Significant positive
genotyplc and phenotyplic correlations of length of cano
with girth reperted carlier by Stokes(1934), Balasundaram
and Bhagyalakshmi(1978a) and Punia ot al(1983) are in
agrecment with the results obtalned in this study.
llowevexr, the non=significant but positive genotypic and
phenotypic correlations of length of cane and girth
roporled by mariotti(1971a), nonesignificant and negative
genotypic gorrelations belween longth of cane and girth
re.orted by Khalrwal and Babu{1975) and Rao et al.(1983)
vicre contrary to the present findings. The significant
and positive genotypic and phenotypic correlations of
cane length and number of internodes recorded both in
‘the plant and tne firsi ratoon crops are in conformity
with the resulis of Bathila(i978).

The qualliy components such as julciness, brix,
pod and C.C.u percontages at 12th month had nopwesignifie
cant and positive genotypie correlations with length of
cane, in tho plant crop and the first ratoon crop, The
non=-sionificant and positive genotypic correlation of
length of canc and pol percentage reported by Mariotti
(1971a) also lend sup, ort to the prosent findings.
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The report of Kang et al.(1983) on non=significant
positive genotyplc correlations of C.C.5 percentago with
langth of cane, was in agreement with the results obtalned
in this study. However, non=significant and negative
genotyplc turrelations of lengih of cane with brix and
pal percentages reported by xKhalrwazl and Babu(1975) and
Kang et al.(1963} are contrary to theso results, The
report of Rao et al.{1983) on significant and positive
ganotyplc Correlation of brix with length of cane also
disagree with tho present resulis. Significant but
negative genotlypic correiations of cane length with
sucrose and Cl.C.5 percentages reporited by Salasundaram
and Shagyalakshmi(1978a}, non=significant negative
gonotypic correlation betwoeen length of cane and sucrose
porcontage reported Ly Funla et al.(1983) and significant
posditdve yenotypic currelation of cane lengih with
sucrese percontage reporvad by Singh et al.(198%) are

also contrary to the present findings.

The number of internodes recorded sicnificant
positive genotypic and phenotypic correlations with girth
of cane 1n tho plant crop., This is in conformity with
the resulls of Sinch and Jain(1968). In thc flrst ratoon
cropg the number of internodes recorded nonesicnificant

negative genotyple correlation and nonesignificant positive
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phenotyuic correlation with glrih of cane. Humbes aof
internodes racorded highly slgnificant ouvt nogatlive gence
+ypic ond phanotypic corzelations with length of intere
nogde bBoth in the plant angd first rstoon crops. This is
guite logical bocauss when the number of internodes
increases the loength of internode dectoases and vice
versa. The quallty characlers such as brix, pol, purlty
and C.CoS porecentages at 12th month had nonwsioniflcant
positive genotyple and significant positive phonalyple
correlations with nuaber of internodes, both in the
plant and first ratoon crops. The nonesignificant
positive genotypic correlation of brix and nuubur of
intcrnodes at 12th ponth recorded are in condormity with

the reo;orts of Singh ot a).{1v81a).

The Llungth of interpode had nonesignificant
posiitlve genotypic and pheonotypic correlactions with
glrih of cane both in tho plant and first ratoon crops.
The quality characters like brix, pol, purity and G.C.S5
percentages at 42th month rscorded non-significant nega=
tive genotypic correlatlons with length of incernode in
the plant as well as first ratoon crop, All the above
yuality components had nopesignificant negative phonce
bypic correlatisng with length of intesndde in lhe plant
crop, whereas they had signiflicant nogative phenotypic
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correlations in the first ratoon crop. However, the
significent positive genotypic correlatlon of pol percent
ag6 with length of internode reported by Singh et al.
(15813} was not inagreement with the present £indings.

The girth of cane recoxdoed nonwsignificant posie
tive gonotypic correlations with juiciness, pol and C.C.S
percentages at 12th nonth and nonesignificent negative
genotypic correlations with brix and purity percentages
&t 12th month. All the above characters oxcept julcinuss
at 12th month had noneslgnificant 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
pesitlive genotypic correlations whereas briw and pol
percontages at 12th month had nonesignificant negetive
genotyplc corrclations with girth of cane. All the
above characters recorded non=significont positive
phenotypic cozrslations with girth of cone. Singh and
Juin(1968) alse have vejorted nonmsignificant positive
correlations of girih of cane with julce percentage,
siwilaz w0 the resulis of this acudy. However, the none
siynificont and posltive genolypic correlations of airth

of cano wikh pol and C,C.5 percentages obsezved fn this
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study are comtrary to the repoxts of Balasundarsm

and Bhagyalakshmi({1978a) and Kang ot al.(1983), even=
though they are in conformity with the nonesignificant
positive genotypic correlation betwsen girth of cane

and sucrose(pol) percentage reporied by Khairwal and
Babu(1975). The nonesignificant negative genotypic
¢orrelations of brix, with girth of cane observed in
this study 1s in agreement with the results of Kang et al,
{19683) but contrary to the resulis of Khairwal and
Babu(1975)« The nonwsignificant negative genotypic
corxelation and the nonesignificant positive phenotypic
correlation of girth of cane with pol percentage obsore
ved in the first ratoon crop are in conformity with

the results of Punia et 31.(1983)., 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 arc conirary to the results obtained in this
study. The non-significant negetive phenotypic correla-
+ion and tho sigrificant positive genotypic correlation
cotween girih of cane and purity percentago Teported by
ariott1(1971a) are also contrary to the present findings
in the first ratoon crop.
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In general, the quality componenis such as brix,
pol, ptrity and C.C.S. percentages estimated at the 10th
ang 12th months had significant posiiive genotypic and
phenctyplc correlations among themselves, in the plant
as well as the first ratoon crop. This is in conformity
with the results of Richard(1975), Tal ot al.(4978),
Singh ot al.(1978), Parashsr ot al.{1989), Kang et al.
(1983} and Gill ot al.(1983). These correlstlons are
quite logical because pol, purity and C.C.S.percontages
are the componerits estimated from brix percentage in
juice. Those findings on variability and correlstien
studios suggest that sclection based on cane yield and
its components like nurber of millable cones and Ccane
waight, which have high variabllity and significant
positive correlatlons with cane and sugar yields, will
give quicker improvements in cane and sugar yields
rather thon selection basod on quality compononis like
brix, pol and G.C.S porcentages which had low variable
1ity and correlations with cane yicld. The prosent
emphasis on cano yield components 1s amply justificd
and has to continue without much omphasis on quality

components.



540 Path_analysis

Tho cozxrolation coafficlonts are used to deler-
minoe the intensily and direction of character associa=
tions in crops. Corrclations measure, the extent of
relationship betwesn yleld and other wmorphological
characters. The genotypic correlation is a measure of
the interdependence of blological characters at the
genotypic level and the phenotypic coxrrelation is a
measure of the same, 8t the phenotypic level. Phenow
typit associations botween variables nmay be genoticslly
controlled or they moy oo brought about by environe
mental influenco or by tho direct influence of one
variable on anotber by correlated cormon causes., A
positive genotypic correlation between two varlables
can be counteracted by a negative cnvironmental corre-
latlon, Further, selsction for a troit in one diroction
nay cause cn undesired diminution of another tyait by
direet or indirect effect through 2 third variable.

The path coefficient analysis deviesod by wuright(1921)
is an effeetive means of oxamining the direct and
indirect relationships. Permitting a critical examinas
tion of the spocific factors that produce a genetlc
correlatlion, this technique proved useful in the

statistical annlysis of cause and effect in a system



of corrolated variables. Path analysis is a standardised
partial regression analysis which specifles the relative
imcortanse and measures the direct influence of ona
variaple upon anothexr besides partitioning of the
correlation coefficients into direct and indirect cifects
{Cewey and Lu, 19%9). The aunber of millable canes per
plot, cane woight, length of cano, number of internodes,
lenth of internode and girth of cane wer2 considered

as causal factors and cane yield as the effect. The
Juléliness, brix and pol percentages at 12th month vere
considered as the causal factors for C.C,S percentags

as the efiect. The cone yleld and C.,C.S5 peresntuge

are considered as causal factors and sugar yield as the
effeg¢t in the plant crop as well as the flirst rztoon

Crop.

In the plant crop, girth of cane had the maximum
direcct offect on cane yleld., The high positive direct
cffect of girth of cane was reduced considerably by the
negative indirect efiscts through the other components
like number of millable canes per plot, weight of cane,
nunbar of Intornodes and length of internode, resulting
in a comparatively lower genotypic correlation. The

maxinun direct effect of girth of cane on canc yield
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wap reported carlier by miller and James (1979) and
Kang et al.(1983). 1In the first zatoon crop, the
nunber of millable canes per plot was the component
with moximum dirsct effoct on cane yield. 7This is

in agreement with the resulis of James{1971), mMarilottl
{(1973b), Batcha(1975}, Khalzwal and Babu{1973), Bala-
sundaram and Bhagyalakshmi{1978b), Singh and Sangwan
(1981) and Singh and Sharma(1982). The girth of cane
exoris negative Indiroct effect through numbor of
millable canes per plot which in turn exorts negative
indircect effect through girth of cane in the plant
crop ana the first ratoon crop. So in order to have
maxinum cane yiold a compromlse bstween number of
millasble canes per plot and girth of canc is pecessary
during selection programmes (Kang ot al.,1983).

The number of millable canes per plot was the
second component with high positive dirscit efiect on

cane yield in the plant crop, wherecas in the first
ratoon crop the weignt of Gane had the sccond highast

dirsct offect. [his isin.conformity wiih the findings
ol Kang ot al.(1982) that nunber of millable cznes had
maxinum positive direci effect on cune yiold naxt to

girth of cane. The posiiive direct effost 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 Sangwan(1%81).

Length of cane was the third major ¢omponont
exerting maxamum positive direct effcct in the plant
¢zop on cane yield, wheoroas in the first ratoon crop
the number of 1ntezncde§ was the component in that
position. The positive direct effect of length of
cans on cane vield observed in thils study is in agreo=
ment with the resulis of Balasundaram and Bhagyalakshni
(1978b} and Hooda et al,(1979). Conizxary to this, a
negative diroct effect of length of cene on cane yleld
was reported by Marlotti(1973b). The positive dircet
effect of longth of cane (0.66) is almost egua) to its
genotypic correlation (0,67) with gana yield. If the
corralation cocfficient between a causal factor and
the effset 15 almost equal to its direct effect, the
corielation exr:lains a true relationship and thorefore
a direct selection based on that tralt will be very
offoective (Singn and Choudhary, 1977).

The other componentc in the plant crop such as
weight of cane, numver of internodes and longth of

internedo had negative dirocct effects on cone yield.
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kventhough tho waight of cane and number of internodes
axert negatlve direct effects, they had very high
positive indirect effects on tane yileld through girth
of cane and the length of cane, the two components
which had maxinum direct effcct on cane yleld indicate
ing that selection baeed on girth of cane and length
of cane will be effeciive in increasing tho yield of

cane.

In ths first rateon crop; tho other components
such as number of internodes, lepgth of internods and
girth of cane excrted positive direct effects on cane
yiald, Earlier report by Singh ot al.(1981¢) on mawimum
positlive direct offect of number of intexnodes on cane
yleld isin agreement with the present findings. The
length of cana was the only component which had nogative
direct sffect on canc yield, even though its genotypic
corzelation was very high and positive, The length of
cane exertspositive indizect offects through the other
componente viz. number of millable eanes per plot,
weight of Cane, number of internodes, length of inter~
node and girth of canc indicating the impoxrtance 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 the thres components of C,C.S5 percentage,
the 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
marimup positivs direct effect, Tho high positive
direct effect of pol percontage at 12th month on C.C.5
parcentage in the plant crop is in conformity with the
results of Bhide(1969) and Kang ot al,(1983). The
maximun positive dircst effect of brix at 12th month
on C.C,5 percentage in the first rateon c¢rop is in
agreement with the results of Singh et al.(1978) and
Punia(1981). Contrary to this, Kang et al.({1983)
roported negative direct effecet of brix on C.C.S.percente
age. In the planli crep, the pol percentage at 12th
month exerted positive indirect effect through brix at
12th month which &n {urn oxerted high positive indirect
eftect through pol percentage at 12th month, suggesting
that by increasing the pol percentage, sugar recovery
(C.C.S5 percentage) can be increased, The brix and juiciness
at 12th month also had positive direct sffect on C.C.S
percentage in the plant crop but the pesitive indirect
effects of these two components through pol percentage
at 12th month is higher, indicating the importence to be

given to pol percentage in selection programmes for



231

increasing sugar rocovery. In the flrst ratoon crop
Juiciness and pol percentage at 12th month had negative
diract effeets on C.C.5 percentage. But they had positive
indirect effects through brix at 12th month on C.C.S
percentage. Bventhough the correlation coefficient of
pol percentage was positive with C,C.S percentage at
12th month, the direct effect was negative indicating
that the indirsct causal factors also had to be consie
dored simulbtancously for improving the C.C.S percontage,
as suggested by Singh and Choudhary(1977). The brix at
12th month which had high posilive dirsct effect may be
considered in saelection programmes for improving the
sugar recovery In the first ratoon ¢rop.

Among the two compononts of sugoer yield, the
cane yield per plot had high positive direst effect on
sugar yield rather than C.C.5 percentage, in the plant
as wall as the £irst ratoon crop. The report of Lu(1984)
on the higher contribution of stalk yield for sugar yield
is in agresmont to the present findings. In contrast to
this, Kang ot al.(1983}) reported high positive direct
effect of C,C.S percentage on sugar yleld than cane
yield, Tho reosidual effoct rzepresents the fallure of
the estimated gonotic correlation among the wariables to
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account for the total genetic variation in a trait
{Siawell et al., 1976). In the presont study, the
residual effe¢t was low indicating that most of the
genetic variability in respect of cane and sugar yields
wore accounted by the modol used for the study of cause

and effect relationships,

dased on the resulis obtained on heritability,
genetic advance, correlations and path analysis, the
ideal plant type suitod %o our conditions which can
give good cone and sugar yields tan be suggested. The
plant type for high yilelding clones should have high
tillering abilily and maximum shoot praoduction, rosuliing
in the production of more numper of millable canes with
optimum girsh and pol percentage. Earlier, Napatomi et al,
{1982) also suggested a i lant idcotype! based on thelce

studies of correlalion and path analysis.

2.4 Gengtype x Environnent 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 cane at Chittoor, This
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indicates the presence of large amount of variability
in the clonas tested. The genctic parameters estimated
at tho three locations rovealed that sugar yiold per
plot, cane vield per plot and cane weight had high
values for genotyplc coefficient of variation, horita=-
bility and gonetic advance at all tho three locations
indicating tho relliability of these characters in
seloction programmes for the lmprovement of cane and
sugar ylelds, High variability, heritability and
genatic advance obsorxved for cane yleld and cane weight
are in conformity with the results of Ethirajan (1965),
Mapiotti (1973a}, Balasundaram and Bhagyalakshmi(1978a),
Behl ot al, (1979), Nair et al. (1980), Singh and
Sangwan (1980}, Singh et al, (1983) and Khairwal et al.
(1989).

Tho genolype x cnvironment interactions encountered
in yleld trials are a chalionge to plant breeders. The
relative porformance of different genotypes gets altored
in differont cnvironments due to the presence of gonoe
type x environment interacilon. In plant breeding pro-
grommes, ovalustion of many potential genotypes in
different environments ls necessarv for identifyinc and
solecting the superior genotypes. The existence of
inveraction results in errors in the relative ranking of

genotypes bocause of tho differences in the performance
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of a specified genotype under all environment and the
performance of different genotypes in a specified environe
ment, Theiefore, a study of interactlon is essential

in breeding varieties for general adaptation, particularly
in a crop like sugarcane which is grown under diverse
agroclimatic conditions. The larger the interaction, the
smaller are the chances of progress under selection in

breading programmes (Comstock and Moll, 1963).

rlant breeders can manipulatie the environmental
interaction either by developlng genotypes specifically
adapted to specified locatlons or with general adaptation.,
‘uschel(1977) suggested that plant breeders have the
cnolce of either selecting genotypes of restricted
adaptability for defined ecological conditions or saarche
ing for genotypos with wider adaptability capable of
sustaining production inspite of wide variations in
environment, It would be 1dzal to select varieoties
wnich have good performance under all conditions. The
practical approach i3 to select gonotypes which inter-
act less with the environment, As pointod out by Freemen
{1973}, the subject of genotype x enviromment interaction
has been worked out by Statisticians, yuantiZative
geneticists and plant brecders, CQuantitative ganeticists

are primarily anterested in estimating the interaction



while plant breeders are interested in selecting superior
genotypes in the presence of such interactions. The
present evaluatlon of 15 genotypes at three locations
showed differential expression of different characfers
resulting in differences in the relative ranking of geno=
types with respect to yleld and other characters. The
differential expression of the same character at three
locations lndicatesthe magnitude of differences in the
expresslon of the characters by fluctuations in the
environment. Such differentlal expression may reduce

efficiency of selection based on mean yield alonag.

The ANOVA for phenotypic stability showed that the
differences between the genotypes were significant for
all the characters oxcept brix. The environments were
also significently different in respect of the expression
of the charactors oxcept number of millablo canes. The
genotype X environment Interaction was significant for
quality characters like brix and pol percentages and
sugar yleld, whereas it wes noresignificant for cane yield
and two important components of yield viz, number of
millable tanes and girth., The significant interaction
indicates the difforential response of the genotypes io

different environments {Leswal and Sangwan, 1985).



The stability in terms of economic output depends on
tno 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 yleld and
guality characters and not neccessarily to others

(Khan, 1981). Earlier, Konnedy(1978) also reported that
he genotype x environment interaction was low in
sugarcane because 3 new variety is undergoing different
cycles of seloction before release and because of the
selection of wildely adapted varieties in each cycle

the interaction might have been reduced considerably.

The present findings are inagreement with the
reporis of Kang and #iller{1984) on significant genoe
type x environment interaction for brix and sugar yield
and non-significant interaction for cane yield. The
significant interaction for number of millable canes
per plot and cane yield per plot re.orted by Rao and
Fahman(1985) and by Deswal 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.{1982)
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reported highly sicnificant genotype x environment
ipteraction for cano weight, sucrese percontage and
sugar ylelds, This is in consonance with the results

of the present study, In respect of length of cane

and cane waight the linear component of the interaction
alone was significant indicating its contribution to

tho total interaction. Howevor, the linsar comgonent

of genolypo 3t cnvironment interaction is nonesignificant
for orlx, pol percentage &nd sugar yield. But the
varisnce due to pooled deviation 1s significant for these
characters indicoting tho contiribution of non=lincar
component of interaction and rovealing the unpredicta-

ble nature of these charactezs.

5.5 Stability parameters

Stability parameters are useful to identify
varieties whicn are widely adaptabla to varying agroe
ecological situations (Finlay and wilkinson, 1963;
zberhart and Russell, 1966), The saloction of stable
genotypes will be based on parameters such as mean,
regrossion coefficient and deviation from regression
which are usod as critoria for the ranking of genotypes.
1n the absence of such valid parameters, selection will

be made mainly on the basis of high yleld alone resul%ing
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in the selection of unstable genotypes which are likely
to fail under adversc and varying environmental condi=
tions, Therefore, in additlion to high mean ylelds,
information on the performance of the cultlvars across
environments would enable the breeder to select porxe
consistent and adapied genotypes. Simmonds(1981)
reported that stable cultivars which are less dspendent
upon good environments to do well, have been more
prominent in potato and sugarcana than in various
cereals and that such resgonses have been duc to uncone
scious selection. Various methods for the measurement
of stability parameters have been suggested by several

workors,

Finlay and Wilkinson(1963) stated that regression
coefficient approximating to unity indicate average
stability, ihen this is associated with high mean
yield, varleties have general adaptability and when
associated with low mean yleld they arc paorly adapted
to all environments. Cberhart and Ruesell (1966) suggested
that a desired variety should have a higher mean than
the grand mean, regression coefficlent equal to onc and
variance due %o deviation from regression as small as
possible. Later, Breese(1969), Paroda and Hays(1971),
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Paroda ot al.(1973) and Langer et al.(1979) stated thai
roegression coefficlent 1s a2 moasure of response to varye
inyg environments and the mean square deviation from linear
regraession is a true measurc of stability, the genotype
with the least deviation boing the most stable and vice=
varsa. But, Bains and Gupta(1972) considered that all

the throe parameters are agually important and stated

that the potentlal of a genotype bo oxproess greater mean
over environments should be the most important crlterion,
since the other two parameters may not have any parti-

cular utility, if the genotype 1s potentially weak.

The non-significant values for msan square doviae
tions from regression observed in all the 15 genotypes
in respect of cane weight indicate that the linear regress-
ion model is sufficlent to explain the performance of
these genotypes for the phenotypic expression of this
character across cnvironments. The regression coefficient
differed significuntly from uniiy in ¢lone Co0.997, indie
cating thal it is highly sensitive to environmental
cnanyes. Tae other clones, Co,62174, Co.62179, S«87,
Co.7219, Co0.6907, 5«99, Co..7771 and CoC.6¥4 which had
higher mean ¢ane weight, nonesignificant regressions and
lowor mean square deviations from linear regression were

tho otable genotypes in respeci of welght of cane.
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The mean square deviations from regression for
langth of cene wds nonesignificant indicailng that the
performance of all the 15 genotypes could be pradicted
across environments, The ragression 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, C0.62174, Co.7219, 5«99 and CoC.771 show below
average sensitivity to environmental changes and their
adaptotion to poor environments. None of the clones
satisfied all the threo parameters of EbLerhart end Russell
{1965), however, the clones Co0.62174, 5=-87, C0.7219,
CaC,777 and CoC.771 with more length of cane than grand
moan, Tegressisn coefflclents not significantly differ-
iny from unity and lower mean square deviation from
regression can be considered as stable in respect of this

character,

In respect of brix, the mean syuare deviations
frow regression wore highly significant in six genotypes,
L0.62174, C0.62170, 5=87, €0.7215, Co.6307 and CoA,.7602
indicating that the performance of these genolypes was
not pradictable across environments anc they are unstable
for brix. The clones CoC.774, C0.997, CoC.771 and CoC.671

with highor means, non=significant regression coefficients
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and lower values for deviastlons from regression were

stable genotypes.

The signiflcant mean square doviatlons from
regression recorded in clones Co.62175 and Co.7219 for
pol percentage indicate that they are unstable, None of
the 15 genotypes satisfled all the three parameoters of
Eberhart and hussell(19¢6). Mowover, clones Cu.997,
Co,.6907 and S=99 with nogative regressicn cocflficients
and lew values for mean square deviations {rom regression
are adapted toc poor environments. The clcnes Co.6907,
CoC, 771 and CoC.671 with higher means, none=significant
rogression coefficlionts and low valueos of mean square
deviations from regressicn can be considersd as stable

genotypes in respect of this character.

The deviation from regression is highly significant
in the clone Co.62175 for sugar yield, thaereby indicating
the unpredictability of the performance of this clone.
ine clones 5«87, C5,7218, CoC.777, C0.740, C0.6907 and
CoC. 771 with higher mean sugar yleld than grand mean,
regressicn coefilcients not significantly difforing from
unity and nomesignificant mean squcze deviztion from
ragression are the more stable genotypes In respect of

sugar yield.
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The genotype x onvironnment interactions were not
sionificant for number of millable canes, girth of cane
and cane yleld, So stability analysis was not performed
and the genotype grouping techmique suggested by Francis
and Kannenberg(1978) was adopted for grouping the geroe
typas into four, bascd on thoir mean and coofficlont of
variation. A responsive variety will have larger yield
variance across environments and what 4s raquired is a
measurs of consistsncy of performance that will account
for yleld. A stable genotype is one that provides high
and consistent performance(Francis and Kannenberg, 1978).
According to this definition clones coming in Group 1
arg stable with high yleld and low coefficient of varlam
tion, Although, group III is also consistent it is
undegirable and unstable since it performs poorly in
al) the environments resulting in low yilelds.

In respect of number of millable canes, the clones
Co.997, Cu,06907, 5«09 and CoC,771 recordsd higher means
than the grand mean with low coefficient of variation,
They come im yzoup I and are having consistoncy &n

performance across anvironzenta.

The clones C0.62174, S=87, C0.7219 and S=89 which
had higher mean girth of cane than the grand mezn along
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with low coefficient of varlation and coming in Croup I
are consistent in psrformance across environments in
respect of girth, All the remaining e¢leven genotypes
distributed in Groups 1XI, III and IV are not consistent

in performance and therefore can be considered as unstable
in respect oi this charaster, Rogarding cane yield, the
clones, S-87, C0.7219, Co.,740, Co,6907 and CoC,771 with
higher mean yields than the grand mean aleng with low
coefficient of variation coming in group I are stable,

The clones Co0.62175 and CoC.777 also had higher mean cane
yield than the grdnd mean. But they are inconsistent in
porformance across environmenis as shown from their larger
coefficient of variation. In the absence of genotype
grouping tochnique, the above genotypes wore selected on
the basls of their yield alone resulting in exrors in the
relative ranking of genotypess. The genotype=grouping
technique is a very useful method for grouping large numbexr
of genotypes based on yield data collected from sevoral
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 ve 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 environmonis viz. predicta=
ble and unpredictable, are said %o be well buffered (Khan,
198%). There arc two ways through which varietal buffore
ing can be achieved, Cne is individual buffering, which
i5 the characteristic of the genotype of the individual
plant and the socond is the population buffering which
is achieved through a combination of different genotypes
in a varlety or o population (Allard and Bradshaw, 1964),
In sugarcane, a varlety represents a single genotype
which is multiplied by vegotative means and grown to
ralse the plant and ratoon crops over years. ZThorefore,
the individual buffering is moxe important in sugarcana.
In breeding woll buffored varietles or adapted varleties,
testing programme to assess the tillering ability in
plont and ratoon crops and number of millable canes at
hazvest to assess the canec yleld is suggested, Tillering
is the most important factor giving rise to adequate
nunber of millable canes for a good cane yield., So it
i1s said that the achlevement of constant yiseld or varietal
buffering is a function of tlllering ability (Khan, 1981).



Mariotti(1985) suggested that yield stability 1s
generally associated with compensation mechanism among
yleld components such as stalk nunber and stalk diameter.
He stated that stalk number is the component which mostly
influence tha final yleld expression with regard to the
phenotype as well as stability.

The larger number of millable ¢anes reCorded in
CoC,771 had resulted in stability of yleld across environe
ments. ihe 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 corxelation boiween the number of late
shaots 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 yleld component
was higher than the grand mean along with low coefficient
of varlation. Thorefore, girth of cane may be the component
contributing to yield stability in S-87 and Co.7219 zcross
environments, The study suggests that the number of
millable canes and girth of cane, the two more important

components contributling to cone yileld and sugar yleld are



the components responsible for yield stabllity across
environments. Therefore, breeding varioctiss with more
number of millable canes and girth will result in the
development of varieties with stability ln performance

across envixonments.



SUMMARY
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SUMMARY

A research programe was undertaken with the
following objectives,

1) studying the genetic variability, correlations
of cane yleld and sugar yleld with their components,
the interse associatlons of these characters and

path analysls in a varlotal collection of sugarcang.

ii) Estimation of stability parameters and identificae
tion of stable genotypes with high cane and sugar
yiclds sultsd to different sugarcane tracts of
Kerala,

The field experiments were conducted at the Sugarcane
Research Station, Thizruvalla (1987 to 1983) and at the
Sugarcane Research Centre, Chittoor and Horticultural
Research Statlon, Ambalavayal (1982 to 1983). The data
collected on 21 characters (Cane yield, sugar yield and
important yleld and quality components) irom the 48 clones
evaluated (plant crop and first ratoon crop) at Thiruvalla
were used for the study of genetic variabiiity, correlations
and path analysis, Twelve clones selected on the basis of
tha performance of the plant crop werc evaluated alongZwith
three popular clones, C0.997, C0.62174, and Co.62175 at
three locatlons, The data collected on the number of millable
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caneg per plot, cane weight, length of cano, girth of cane,
cane yicld per plot, brix, pol and sugar yleld pex plot
were anlysed for the siudy of genotype X environment
intexaction and ostimotion of stabllltiy parameters.

The analysis of variance for the 21 characters im the
plant crop and the first ratoon crop revealed significant
differences in respect of all the characters osxcept julciw
ness at 10th month in the firet ratoon c¢zop. Tho wide
differcnces in the mean values in all the characters indicate
the presence of large amount of varlabllity in the biological
material used for the study. Tho genotypie ecoefficient of
variation was highest for numbor of late shoots at harvest,
followed by sugar yleld per plot and cane yiecld per plot
in the plant crop, whereas in the first xratoon crop the
germination count on the 45th day recorded tho hichest
genotyple coecfficlent of variation followod by sugar yleld
por plot and number of late shoots at haxrvest. Tho juicinaess,
purity pereentage and brix at 10th and 12th months recerded
conparatively lovwor values of genotypic cocfficient of
variation both in the plant and the first retoen erops,

Genotyplc ecoofficion? of variation along with
horitabllity would provide & botter understanding of the
genetic advance to be expected by phenotypic sclection. In
the plant crop, thae number of late shoots at harvest recorded
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the hlchest heritabliity followed by canc weight and cane
yield per plot, whoreas in the first ratoon crop the
gernination count on the 45th day had the highest horita-
bility followed by number of late shoots at harvest, shoot
count on the 180th day and sugar yleld per plot. The high
herlitability indicates the low influence of the environment
on the above characters. The juiciness at 12th wmonth and
purity percentage at 10th and 12th wonths had low horitae-
bility ostimates in the plant crop, whersas tho julciness at
10th month and 12th month and purliy percontage at 12th month
recorded low heritability estimates in the first ratoon crop
indicating the high influence of the cnvironment in the

expression of these characters,

Horitabllity alongwith genctic advance is more reliae
ble and affoctive in predicting tho resultant eff{cct of
selection. Tho genetic advance under seloction was maximum
for nuaber of late shouots ot harvest follouwed by sugar yield
por plot and cane yleld per plot in the plant ¢rop, wherecas
in the first ratoon crop the germination count on the 45th
day had ihe highest genetic advance followad by sugar yield
por plot, number of late shoots at harvest and cane yield
per plot. The purity percentzge and juiciness at 10th and
12th manths had low valuos for genctic advance both in he
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plant crop and lhe fivst ratoon crep. toderats to high
heritability coupled with high genetic advance recorded
for germination count an the 4%5th day, shoot count on tho
480th day, number of late shoots at hurvest, number of
inillable canes per plot, cane yleld per plot and sugar
yiold por plots both in the plont cxop and the first
ratoon crop indicatesthat sele¢ticn based on the above
components will be offective in the improvement of cane
and sugar ylelds, Moderate to high heritabiliiy and louw
genetic advance recorded for length of cane, girth of
canoy numbor of internodes, length of internode and brix
at 10th month in the plant crop and for glcth of cane,
length of intexnode, numbes of internodes, brix and pol
porconvadges at 10th and 12th months and C.C.S percentage
at 10tn wonth in the first watoon ccop suggest the uwnmreila=
billty of these characters in selection programmes, The
rmoderate vo high heritabillity and low genetic advance
indicate noneaddiiive gene action in vhe expression of
the above characters,

The intensity and direction of relationship betweecn
characters can be measured by genotypic and phenotypic sorres
lations and this information is necossany in a brecding
programme when sele¢tion is based on two or more characters.
Therefore, analysis of yleld in terms of genotypic and

phenotyplc correlations of component characters 1is necessary
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in understanding the characters that can be used as

the basis for gelaction.

The cane yield per plot had significant and positive
genotypic correlation with germination count on the 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 filrst ratoon crop indicating that
improvement in any one or more of these characters will
result in a simultaneous lumprovement in cane yield. The
quality components such as juiciness, brix, pol and C.C.S.
percentages at 10th month recorded positive but nonesignifi.
cant correlations wiih cane yield in both plant and the
first ratoon crops thereby indicating that simultanaous
improvement of yield and quality is difficult by means
of direct selection. The cane yleld and quality components
oxhiblted varying degrees of association among themselves,
The number of late shoots at harvest in the plant crop had
highly significant and positive genotypic and phenotypic
correlations with cane yield in the ratoon crop indicating
that the number of late shoots at harvest can be considered
as a reliable c¢riterion for the selection of clones with
good ylelding ability in the ratoon crep. The cane yield
also had significant and positive genotypic correlations
with sugar yield in both the crops, Because of the highly
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significant and positive genotypic correlatlion of cane
yield with sugar yleld, the components of cane 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 yleld. The quality
components such as brix, pol and C.C.S.percentages at 12th
month also had significant and positive genotypic correla=
tions with sugar yield, The significant positive genotypic
and phenotypic correlations of sugar yield with cane yleld
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 oxamining the direct and indirect relatlonships permitte
ing a critical oxamination of the spacific factors that
produce a genotypic correlation and this technique was proved
to bs 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 the six
components considered for path analysis in the plant crop,
whereas the number of millabla canes per plot, cane welght
and number of internodes had high positive direct effect on
cana yleld in the fivst ratoon crop. Therefore, for the
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ioprovement of cane yleld in the plant crop, the components
such 2s girth of cane, nuber of millable canes per plot
and length of cane may be considered during selection
programmes. On tho other hand, for the improvement of cane
yleld 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 positlve direct effect on C.C.S. poercent=
age in tho plant crop, whereas in the first ratoon crop,
brlx percentage at 12th month had maximum positive direct
efigel. Thozefore, for increasing the C.C.S. percentage or
sugar recovery due welghtage has to be given for pol and
brix porcentages respectlvely in tho plant and the first

ratoon crops,

Among the two components, the cane yieald per plot
had high positive direct efiect on sugar yield per plot
than C.C.8. percentage in both the crops. Thils again
confirms the fact that by increasing the cane yleld per
plol rathexr thon C.C.S.percentage, the sugar yield per plot
can be lincreased.

The evaluation of the flfteen selectod clones at
throe locations revealed significant differences in respect

of all the elght characters excapt pol percentage at
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Thiruvalla and longth of cane at Chittoor indicating the
presence of large amount of variability in the material,
The estimation 0f genetic paramocters revealed that the
characters viz., sugar yield per plot, cane yleld por plot,
number of millable canes peor plot and cane weight had high
values of genotypic coofficient of variation, moderate to
high heritabillity and high genetle advance, suggesting the
reliabliity of these chawacters in seleciion programmss
almed at the improvcment of cane yield and sugar yield,

The pooled analysis of varlance revsaled that
genotype % environment interaction was absent for the
characters, viz. nunber of millable canes per plot, girth
of cane and cano yield per plot., The interaction was highl
significant for length of cano, cane weight, brix and pol
percentages and sugar yleld per plot. The absence of inter
action for nunber of millable canes por plot, aglrth of
cane and cane yield per plot suggost the stability of these
componants at the different locations, The estimation of
stability parameters sush as X, b and Sﬁ in respect of
characters like length of cane, cans weight, brix, pol and
sugar yield per plot revealed that none of thoe clones had
stabillity fox all the component characters. The different
clones testad showed stability for dlfferent component
characters.
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The grouping of gonotypes based on mean and
coefficlent 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 ploi, girth of cane and cane ylecld per plot. The
clones CoC.771, C0.7219 and S=87 with higher cane z=nd
sugar yields satisfying the confliecting interests of tha
cane grower and the miller along with stability in per=-
formance across environments can be recommoended to the

sugar industry as stable gunotypes.

The vurietal stability is achleved by 'buffering?.
in sugaxcane, individual buffering is important and the
achievement of consisicency in performance and stability
in productlon is achicved by the tillering ability and ihe
production of adequate number of millable canes. Compers
satlon mechanism among yleld compenents such as stalk numbez
and stalk diameter also results in yield stability. The
more number of millablo canes in CoC,771 2nd increased
girth In Co.7219 and S=-87 had vesulted In the stability of
these clones across environments. The number of millable
canes and girth are the twoe components having maximum divect
contribution for cuno yield, Therefore, brecding clones
with more number of mlllable canes and gilrth will simultane.
ously result in thae dovelopment of clonas with stability

of performance aGross environments.



REFERENCES



REFERENCES

Allam, A.X., Schilling, ®.E. and Koonee, X.L.(1974).
Estimates of heritability in sugarcane. Sug.
Jee 36 (10)1 3537,

Allard, R.VW.{1960). Brinciples of Plant Breeding. John
Vliley and Sons, London. pp.d403,

Allard, R.W. and Bradshaw, A.D.{1964), Implication of
genotype = environmental interaction in applied
plant breeding. Crop Sci., 4t 503-508,

*
Anonymous (1965). Sug. Exp.Stan, Bull,., Guyana, 34: 62.

#

Anonymous (1974) . Annu.gﬁg., Hawailan Sugar planters
0

association, rionolulu, pp.63.

Anonymous (1975). Annu. Rep., Sugarcane Breeding Institute,
India, pp.B2.

Anonymous (1981). Indian Sugar Year Book, it 9=15,.

Anonynous (1983). Co-op Sud., 14(6): 310-315,

\

#*

Arceneaux, G. and Hebert, L.F. (1943). A statistical
analysis of varietal yields of sugarcane obtained
over a period of years. Agron. J., g8t 148-160,

Bains, K.S. and Gupta, V.&. (1972). Stability of yield
and yleld components in broad wheat. Indian J.
Gongt., 3235 306=312.

Balasundaram, N and Bhagyalakshmi, K.V, (1978a). Varia=
bility, horitability and association among ylold
and yield component® in sugarcane, Indian J. agrie.
Sei., 48(5): 291-295,



ii

Balasundaram, N. and Bhagyalakshmi, K.V. (1978b). Path
analysis in sugarcane. Indiap J. Agric. Res.,
;g(43’: 215.218.

Barber, C.A. (1916), Studles in Indian sugarcane No.2,
Sugarcane seedlings including some correslations
between morphological characters and sucrose in
Julce, plem, Deuke. Agric. India Bot. Ser., B (3)
103-149.

Batcha, M.B.GeRe (1975). A atudz on the association of
yield and yield contributing characters in
sugarcane under north Bihar conditions. Ph.D.
Thesis, Univ, of Bihar.

Batcha, M.B.G.R. and Sahi, B.K. (1972). Studies on the
association of certain agronomic tralts under
subtropical conditiong - Mo‘%iharii Diamond Jub,
5 . Suagarcane, Breed. Ingt., Colmbatore
Tndta. In ABSTT. OF Lub. SeB.l., India. pp.33.

Bathila, H.V.L. (1978). Study of correlations between
cane yield and different atiributing characters,
Indian Sug. Crops J., 2(3): 45=46,

Bathilaﬁ Q.V.L. (1981}. Effeet of different yield aﬁéri—
uting characters on cane yiold, Indian Sug., Czops
des g?1)= 1920, sk =

Behl, <.L., Sangwan, B.S., Chhabra, K.L. and Sharmz, G.R.
(1979). Comparative performznce of early gence

;;pgg of sugarcane. Indiap Suq. Crops. J., £(4)1

Bhat, N.R., Batcha, M.B.G.H. and Sankarancrayanasn, P,{1960).
Disparity between seedling and settling performance
in sugercane, Proc. All Indis Conf. Suaarcane Res.
Lov.likrs., daltair 4: 308-318,



ii1

Bhide, V.S, (1969). Biometrical study in the aspects of
quality and yield and its components in Saccharum
officinarum L. Ph.D. Thesis, Fac. Agric., Agra
l}ﬂz"o

*®

Bond, R.5. {1979). Evaluating a new variety (nll) in

seadcane increase plots by means of a sample
harvest method. 3, Afx. Sug. J., G3: 981=483.

Breese, E.L. {1969}, The measurement and significance of
genotype «~ environment intexaction in grasses.
Horedity, gd: 2744,

Brown, A.,D. {1963), Correlation batween brix in juice
and fibre in commercial hybrid sugarcane populae

tiens, Proc. Int, Soc, Sugarcanc Technol. :
754_759.:.._.. Int. Soc, Sugarcane lechpol., 12

Brown, A.H.D., Daniels, J. and Latter, B,D.H. (1969).
Guantitative genetles in sugarcane II. Correla-
tion analysis of continuous characters in relation
gc(? br%d1sugarcane breeding. Theozr. Appl. Genst.,
g8(1): 1=10,

®

Burton, G.t. {1952), Guantitative inheritance in grasses,
Broc. 6ih Int. Grassland Congr., 1t 277=-283,

Cesnik, R. and Voncovaky, R. (1974). Heritability, genetic
correlation and response to selection of some

characters in sygarcane. pProc. Int. Soc. Sugarcane
Technale, 18: 96=101, ~ — — <

Comstock, fA.k. and Moll, R.H. (1963). Genotype-~environment
interactions. Stat. Genet. and Pl Breed., NAS-NRC,
Publ,, 9823 164=190, R
*

Comstock, R.L. and lobinson, li,F, (1952}, Genetic para-
meters, their estimation and significance. ¥roc.
6th Int. Lrassland Congr., 2843291,




iv

*

Craig, N. (1944). A note on the quantitative and qualitaw
tive charactors of first year sugarcane seedlings.
Irop. Agric., XI (a): 244=245,

Cuenya, #4.I., Maviotti, J.A. and Ahmed, M.A. (1983).
Analysis of the selection quality of hybrid
progenies of sugarcanesIl. Microeplots. Plant
Breed. Abstr., 23(5):4148.

billewijn, C., Van. (1950). Tillering of cane.Sud. J., 13:
2,

- .

Deswal, D.P. and Sangwan, R.S5.(1983). Phenotypic stabilit
for cane yleld in sugarcane, Madrag Agric. J., Zg?é):
95=97. -

*

Dewey, D.R, and Lu, K.H, (1959)., A path coefficiont analysis
of components of crested wheat grass sced production.
Agron. J., 21: 515-518.

*

Losado, Y,G., Geolingo, D. and Goolingo, R. {1976). Factors
affecting yleld of sugarcane~I. Plant characters
associated in the yield among high yielding varieties.
Progc. Phillpp. Sug. Fechnol. Assn., 24: 64-75,

Dosado, V., Tapay, R.E. and Miayo, H.¥. {1980). Selection
indices for high yield in sugarcane. Proc., Int,
So¢. Sugarecane Iechnol., 1Z: 7.

Eberhart, S.A. and Russell, '.A, (1966), Stability para-
mgfgrs for comparing varieties. GCrop Seci., &(1):
3 0, -

Ekambaram, C. (1967). Ideal breeding and selection of
sugarcane. Madras Agric. J., §4: 524-530,



Ekosugiatro, Soemartono., vioerjone and Mangoendidjojo.
(1986). Yield stability analysis in sugarcane
cultivar trial. Ilent Breed. Abstr., 56(4):3019.

Epinosa, W, and Galvez, G, (1980). Siudy of genotypew
gnvironment interaction in sugarcane-l. The
interaction of Ehe genotypes with planting dates
and harvest cycles. Prac. Inkt. Soc. Sugarcane
Igchnol., 1Z: 1161=1767,

Ethirajan, A.5. (1965). Evaluation of plant attributes
cencernad with yleld in sugsrcans and assossing
their behaviour in succeeding clonal population,
Ph.,be lhosis, niv. gf dadras,

Lvane, L.T., (1978). Crop Physiolouy. Cambridge University
press, Cambridge, London. ppR.oSb.

Falconer, UeS. (1981). Introduction to Euantitative
genetics, Longman, iNC., New YOrK. DPPed40,

Finlay, K.%, and wilkinson, G.M. (1963). The analysis of
adaptation in a plant breeding programme. Aust J.
Aaric, Res., 14t 742-754,

*

Fisher, R.A. (1918). The correlation between relatives
in the supposition of #endelian inheritance,
Trans. Roy. Soc. Edinb., R3: 399=433,

Francis, 1.h. and Kannenbery, L. (1978). Yield stability
siugigs ir shortzseason galze—I. A descriptive
methad for grouping genotypes, Can, J. Plant Sci.
58: 1029.1034. P == ==

Freeman, GeH. (1973). Statisiical methods foxr the analysis
of gonotypewenvironment interactions. Heredity,
31:  339=354,



vi

Freeman, G.H. and Ferkins, J.M.{(1971). Environmental
and genotype environmental component of variability-
ViII. Relation between genotypes grown In difforsnt
environments and mcasures of these environment$.

Heredity, 21: 15=-23,

*
Fuchs, A. and sonce, J.F (1979). iothods for estimating
the yield stability., Variety trials with sugarcans

Beir, Irop. Landwirtsch Veterinacrmad. 17: 351=359.

Galvez, G.(1980). The genotype-environment interaction in
experiments of sugarcane varietz trials (Saccharum
spp.) Comparison of three stability methods. »Pzoc.
Int. Soc. Sugarcane Taochnol., AZ: 1152=-1160.

Galvez, G. (1982). Estimation of genotype % environment
interaction in sugarcane variety triagls-2, Study
of stability, plaont Breed. Abstr., 52(11): 9512.

*

Galvez, G, and Amador. (1978). Study of yield and some
of its components in 22 cane varieties, ATAC, 37(6):
24«29 (Spanish).

George, E.Fe. {1999). Effoct of tho environment on components
of yield in seedlings from five Saccharum crosses,

£roc. Int., Soc. Sugareane TechngI. 1@3 T O5e765,

Geoxge, E.F. (1962}. A further study of Saccharum prow
genies In contrasting onvironments, DProc. Int.
Soc. Sugarcane Technol.,il: 488~-497,

Gill, £.5. (1949). CLffect of monures and irrigation on the
yleld and quality of sugarcane. 4.5c¢. Thesis, Univ,
of Punijab,

Gill, s.D., Tripathl, B.K., Mishra, G.P, and Lal, $.(1983),
Chaiagzer a?sociation analyiis in some foreign
varietigs of sugarcane. Indian J. agric. Sci., 53
(12)3985987. i 2o 22



vii

Hanson, C.H,, Robinson, HL.F. and Comstock, R.E.(1956).
Biometric studies of yleld in segregsating popula-
tion of Korean lespodeza. Agron. J., 38 268=272.

\

Hebert, L.P. (1965). Association between yield components
and yield of sugarcane varieties in Louisiana.
Prog. Int. Sot. Sugarcane Yechnol., 12:760-763.

*

Hebert, L.P. and Henderson, M.T. {1999). Breeding behaviour
of cortalin agronomic characters in progenies of
sugarcane crosses. USDA Tsch. Bull., No.1164, pp.54.

fiogarth, D.Me. (1971). Quantitative inheritance studies in
sugarcane=Il, Correlations and predicted responses
to selection.Aust. J. Aoric. Res., 22(1)1103«109.

rogarth, D.M., Wu, K.K. and Heinz, D.J. (1981), Cstimating
gonetic varianco in sugarcance using factorial cross
design. CIOQ é:.c_;.. 21(1)1 21=25,

Hooda, R.5., Babu, CeN. and Khairwal, I.S. (1979). Associa-
tion and path analysis of nine characters in
progenles of four sugarcane crosses at settling
stage. Indian J. agric. Sgi., 29(12): 931=933,

Hunsigl, G. and Srivastava, S.C. (1975). An approach
towards plant t¥pe concept in sugareane. Guzz.
Sci., d4(24)1 997=899,

Jagathesan, D., Venkataeraman, M.R. and Shah, S.5. (1967),
Introgression in Saccharum, Qurr. Sci., 36: 217-218.

Jain, J.P. (1982}. Statistical techniques in guantitative
genetics, Tata iéic GraweHill, Co,, Now Delhi, pp.281.

James, NeI. {1971). Yield componcnts in random and selected
sugarcane populations. Crop S¢i., 1l: 906«908,



viii

Jarmes, N.I, and Falgout, R.N. (1969). Association of
five characters in progenies of four sugarcanec
crosses. Grop Scil., Q: 85=91,

Johnson, Hele, Robinson, H.F. and Comstack, R.E.(19%5a).
Estinates of genotic and environmental variability
in soybedan. Agron. J. 47: 314-318.

Johnson, H.W., Robinson, H.F. and Comstock, R.E.(1955b).
Genotypic and phenotypic correlations in soybean
and their implications In selection. Agron. J.,
d7s 477482,

*

Juang, P.V. (1971). Relationship between cane yield and
the main characters of sugarcane. Annu. Rown.
Jaiwon Sug. Expt. Stapn., 3: 41=43.

Kang, ieS. ané Miller, J.D.(1984). Genotype x snvirenment
Antoractions for cane and sugar yield and their
implicaticns In sugarcane breeding., Crop Sei.,

241 435-440,

Kang, M.S,, Miller, J.D. and Tai, P.Y.P. (1983), Genstic
and phenotypic path enalysis and heritability in
sugarcano. Crop Sci., 23z 643647,

Kempthorne, d. (1957). An introduction to Genotic statis-
tics. New York. John Wiley and Sons, Inc., London
Chapman & Hall Lid., pp.5i4,

Kennedy, A.J. (1978). Analysis of sugarcane varicty
trials-I. Components of variance and genotype-
environment interaction. Euphytica, 27(3): 767-775,

s Yariotal buffering in sugarcane. Indilan

khan, H.Q. (1981}
2(6)s 409=411,

Suge, 3%

Khairwal, 1.5, and Babu, C.N. (1975). Path coefficient
analysis of cane yield in sugarcanc. Int.Soc.
Sugarcano Technol., Sugarcana Breed.pewsl,,iG158-61,



ix

Khairwal, I.S. and babu, C.N. (1976). Estimates of
hgritability andiitg impiigatgons in selection
of sugarcane varletles, Int. Soc. Sugarcang
Iechnol. Sugarcane Braed. Newsl., S48 3 .

Khairwal, I.S., Singh, S. and Faroda, R.S.(1983). Genetic
variability created by physical and chemical
mutagens for some guantitative characters in
sug-Toans. Indian J. agric. Sci., 35(5): 362-364,

*

Khapaga, E.E., Eladawi, M.K., Elsmei, M.A., Nour, A.H.
and Fayed, T.i, (19665 . Correlation’studies in
sujarcane, squic. Bes. Rav., Calro. d44: 57=62,

Langer, S., Froy, K.J. and Bailey, T. (1979). Association
anong productlviily, produc.uion responses and
stability index in oat varieties, Euphytica, 281
17=24,

Lapastra, £.P., Emplg, L.T., Solivas, E.S, and Magejes,
B.E.(1975). Population parameters of some agro=
nomic characiers of clores in ihe germplasm
collection of La. Granja exporiment station
Philippines Supar Institute. Int., Soc. Sugarcans
Technol., Sugarcane Breed Newsi,, 93 27=35.

Lewis, D, (1954). Gene=onvironment interaction. A rela=-
tionship beiween dominance, heterssis, phenotypie
stabllity and variability. Heredity, B: 333-356.

Lu, Y.u.(1984).t$t§§ias on the cofre!ation of yield
components sugarsane. Plant Breasd. Abstr.
54 (4w5): aI79, ¢ === =

Luna, L.A. (1968). Study of some characters of the progeny
in four crosses of sugarcane. Proc. Int.Soc.
Sugarcane Jechnol,, i2¢ 764772,




X

*
Lush, J.L. {1937). Animal Breeding Plans., lowa State
College Press, Ames, Iowa, pp.473.

Lyrene, P.M4, (1977). Single stool varicty selection in
sugarcane. Proc. Int. Soc. Sugarcane Igchnol.,
A6t 93~100,

Lyrene, P.M. (1981). Heritability of lodging in sugarcane.
Int, Sug. J., B3 (996): 371.

Mangelsdori, A.J. {1935). Sugarcane broeding in Hawali,
Zyoc. Jot, Soc. Sugzrcone Technol., Ht 348357,

Mangelsdotf, &.7, (1956). sugarcane treeding in retros=
peet ond in prospeect, Proc., Int.Soc.bugarcans
Ecbnol., g: 560595,

Hengelsdort, A.J. {1959). Sugarcane breeding methods,
Progc. Int. Sogc. Sugarcene Iochnol., 1Qy G94-701.

mardiotti, J.A. (1971a). Association among yleld and
quality components in sugarcane hybrid progenies.
Proc. Int. foce Sugarcane Techmol., 14t 297.302.

L 4
Mariottl, J.A. (1971b). Phenotypic sssociation among
characters at the first stage of selsction in

sugarcane. Rev. Agron. Horoeste. Argent. 8(3/4):
327340,

*

Hariotti, J.a, {1972). Cxperiments on clonal selestion
of sugarcana Ir Jujuy province~I, Stuly of
asgociatlon between characters, Rov, Agron.
Noroeste. Axgent., 9{3/4): 573-.583,

%
Harlottl, J.4.{1973a) Clunal selection experiments in
sugarcane-l. Healisecd heritability and sectorial

heritability. Hev. Agron. Noxoeste. Argent.
4a(/2): 7o=08. '



3.8

mariotti, J.A. (19ng). A Path ana%ysés ofsyield
components sugarcane. Zut., Soc. Sugarcane
Technol., Sguarcang Breed. NewSl., 28: 14=18.

Mariotti, J.A.(1973c). The influonce of cnvironment on
ihe relationshipi bgtweeg yield ang i:s gomponents
n sugarcane. int. Soc. Sugarcanc Technol,
Sugarcane Bresd Naws!., g2t 19«22, ’

Mariotti, J.A. (1975). Heritability estimates of five
hybrid populations of sugarcane in clonal plots,
Eiagt Breed. Abstr, gg(4?: 2900,

Mariotti, J.A. (1977). Sugarcane clonal selectlon research
in Argentino. A review of oxperimental results,
Proc. Int. Soc. Sugarcana Iechnol., 161 121=-136,

Hariotti, J.A. (1980). Clonal selection across environ=

ments, Proc. Int. Sot. Sugarcane Technol. s
om0t Leginades 12

tariottl, J.A. (1985). The problem of behaviour stability,
its implication in genetic improvement of sugarcane
Plant Brged. Abstr., 35(7): 5502,

*

Mariottl, J.A., Oyarzabal, E.S., Osa, J.M., Bulaclo,
ANJR. and Almada, Gl.H. 21976a). Analysis of
stability and adaptability in sugarcane genoe
types~l. Interaction with in an experimeptal

L]

232351%91. Agron. Noroeste. Argent,, 13(¥4)

Mariotti, J.A., Ploper, D.L., Oyarzabal, E.S., Bulacio,
A.N.R.p Turowski, I.A., Osa, J.M., Divizia, M.T
and Avellaneda R.A.(1976b). Response of sugarcane
genotypes to natural and controlled envirormental
stimulil plant Breed. Abstr,, 46(9):8208.

Mathur, R.B.L.(1978). Handbook of cane sugar Technoloay.
.Oxford and I...H. COoey N‘Q—\'; m ) ppo48 .



b3 &

rclnlosh, A.L.5,(1935). lothods of selecting seedlings
at the sugarcane breeding station in Barbados,
Proge. Int. Soc. Sugarcane Technol., fi1 324=326,

tiller, J.D. (1977). Combining ability and yield compo=
nente analysis in a five parent diallel cross
in sugsrcane, Crop Sci. 17(4): $45-847,

Miller, Je.Ds and Jomes, Nele (1974). The influence of
stalk density on cane yleld. Proc. int. Soc.
Buqaresns Technol., 1%t 1771384,

Iidller, J.D. and James, N.I. (1975). Selection in six
crops of sugarcane-l. Hepeatability of three
characters. Gron Sci., 15(1)s 23.25,

#

Nagatomi, 5. and Kodama, S. (1971), Studies on selew
ciion methads in sugarcane breeding=Ill. On
correlations between ¥1eld components, stalk
morphology, julce quality and morphological

%339 characters. Jap, J, Irap. Aarie., 23(1)1

%
Nagatomi, S., maeda, H, and Lo, C.C.(1982}, Studies on
ieliction ?ethogg for sugaicane breedigg—XVI.
nalysis of yleld components. Jap. J. Irgp.
Agric. 26(4)i 229=238 L

Mair, N.V. and Somarajan, K.G, (1984). Genetic correla=
tions and solection rosponses in a hybrid sugar=
cane population selected for adaptation te watere

logging. Indian J. agric. Sci., 54(3): 180-182.

Nair, N.V., Somerajan, K.G., and Balasundram, N, (1979).
ropulation characteristics of eight quantitatvive
c¢haracters in the Saccharum officinarum L.
germplasm, Indlan Sud., 9)3 =5,

Nair, N.V,, Somarajan, K.G. and Balasundaram, N, (1980).
Condtic variability, heritability and'genciic

advance in Saccharvn officinarvm L. Int, Sug. J.
82t 275276, SESSCnoRLg be e Suge Lo



x1ii

Nair, V.G. (1979), Agricultural rescarch in Keralaw
gtatus papar on sugarcane, Kerala Agric. univy.
PP.72=73,

Narain, P., Bhatia, V.K. and Malhotra, P.K. (1975).
Handbook of statlistical genetics L.A.5.R.1.,
TI.C.A.R., lew Doihi. pp.%ﬁb.‘ '

QOraon, P., Prakash, R, and 5lague, M,F. (1977). Correla-
tion studlies in chickpea (6icq: arietinum L.)

irom. Grain Log. Bull., 7t 15«19

Orliz, R, (19682). Components of variance In studies of
precommercial varieties of sugarcane (Saccharum
spp)e Inbe SUAe Je, 84 (1003)y 241,

Panjo, R.R. and Ethirajan, A.S. (1960). Studies in
Saccharzum spontaneum = preliminary studies in
inbréEglnga Proc, int. Soc. Sugarcans Twechmol,,
a0: 751=754.

Panse, V.G.(1957). Genotics of quantitative charactors
in relation to plant breeding. Indian J. Genet.,
17: 318=328.

Parashar, R.5., Patil, R.R., Mahavir prasad, and Dhaka,
B.S. (1980). Studies on interralationship between
cane yleld and juice quality and plant characters
of sugarcanc. Indian Sud., 38(3): 146-131,

Paroda, R.5. and Hays, J.D. (1971). An investigation of
genotypewenvironment interaction for rate of ear
emergence in sprirg barley. Horedity, 26(2):157-173

Parada, R.S., Panwar, D.V.S. and Sharma, G.0D.{(1573).
Ganotype x environment interaction for fodder
yégld in sorghum. Indisn J. agric. Sci., 43 336-
d *



xiv

Perkins, J.M. and Jinks, J.L. {1968). Environmental
and genotypeeanvircnmental components of
variability-III. Nultiple lines and crosses.

Horedity, 23t 339=356.

Pires, C.E.L+5. and da Costa, E,F.5.,(1980), Association
between some characters of sugarcane {Saccharum
sgp.) gigwn in fourllgcaéities in the ngrfﬁ eist
of Brazil, Eroc. oc, Sugarcana Techno
71106537 I 2% "’

k4

Plajsted, K.L. «nd Peterson, L.C.(195%). A technique
for evaluating the ability of solection to yleld
consistently In differont locations or seasons.

Am. Potato J., dh: 351-385,

Polluck, J3.5.{1978}). Selection consequences of differens
%ial performgnce of standar% clonis ag:oss environe
ments. Int. Sgc. Sugarcane Teechnol., Sugarcana
Breed, Nowsl., 388 30-3¢, '

Follock, g.s.l(1gzs). ¥ariety bs envéronment interaction
and selectlon of sugarcane. Proc. Soc. Sugarcane
Igchnol.,OQuegnsl,, 45t 275-277. '

Puniz, M.Se (1981). Path anolysis for yleld and quality
attributes in sugarcsne. Thesis Abstr., 7(4)s 338.
Harvana Agric. Univ,

Punia, M.S.,. Paroda, R.S. and Hooda, R.S. {1983), Corre-
lation and path analvsic of cane yiold in
sugarcang. Iodian J. Genek.. 43(1): 109«112,

Raghavan, T.5. and Govindassami, S. (1956). Sugarcane
a8 a matordal for genetical studies. Prog. Int.
doc. udarzano Tachpol., 9 677694,



Xv

Ramanujam, S. and Thirumalachar, D.K, (1967). Genetlc
variability of certain characters in red pepper

(Capsicum apnuum L.) glysere J. Agric. Sei., 1(1):
3036,

Rao, C.P., ang Rahman, M.A. {1985}, Stability analysis in
sugarcane. Indian J. agric, Sei., @{5): 318-320,

Rao, J.T, (1968). Breeding %to develop improved varlaties.
Eroc. Int. Soc. Sugsrcane Techmol., 133 26-30,

Rao, J.T., rishnamurthy, T.8, and Hatarajan, B.V.(1967).
hieritabillty of cconomisc characters in sugarcanae
gc(lz:;.ts"irgpncations in selection. Indian Suq.,
A7(2): =6,

Lao, J.T. and Nzrasimhan, R. (1963). Resent currents in
svgarcane breeding., Indian Sud., 13 135=137,

Rao, J.7,, Natarajan, D.V, and Krishnamurthy, T.N.{1966),
Tho genotic approsch to selection of promising
sugarcane varicties. Zndisp Sud., 161 167=171.

Rao, J.T., Ethirajan, A.S., Sankaranarayanan, F.,
Natavajan, B.V., Nagarajan, R, and Bhagyalakshmi,
KeVe {1979). Sugarcane 5 2n energy crop.
indian Sug., 29{2j: T7-80,

Rao, M5, and Negi, NeS.{1996). Crowth corrolations in
sugarcanos £zac. int. Soc. Suagarcane Teschnol.,Qs
13-20,

Rao, P.M,. and Ethirajan, A,S5.(1984). Correlation and path
coef{isient anzlyale in crosses of high and low
sugar cullivars of sugarcone{Saccharum) PartsI.
hign x high and lov. 2 low sugar cuitivars, Indian
Sug., 33(11)s 721728,




xvi

Rao, P.N., Rahman, M.A. and Rao., P.C. (1983). Genetic
variability and character associations in sugare
cane progenies. Indlon J. agric. Sci., 33t 621
623,

Rattan, P. {1951). Studies on the effact of some agronow
mic characters on the ratoon crop of sugarcane
in Punjab. Msc. Thesis, Univ. of Punjab.

Reddy, C.R.(1980). Studies on heritabilitg and genetic
advance in sugarcane. [jaharashtra Sug., 2(6):115-18,

Rleddy, K.R. and Khan, A.Q.(1984). Association among yleld
and quality characters in sugarcane. Indian J,
agric. §_OA.. ég(s)’ 645650,

*

Richard, G.A.(1979). Genetic behaviour of sugrose content
in sugarcane. Disg. Abstr, Inte, 36(4)}:1535«1536.

Robinson, H.F.{1966). Quantitative gonetics in relation
to breeding on the centennial of Mendelism. Indian
3. Genat., 26 A1 171=187,

Ruschel, R, (1977). Phenotypic stability of some sugarw
cane varietles in Brazil. Proc. Int. Soc.
Sugarcane Technol., 16: 270281,

Sahi, BuKe (1981). Further studles on the heritability
of some of the economic characters in sugareane.
Ph.D Thesis, Univ. of Bombay.

Sahi, B.K. and Patel, K.A.(1975). Correlation study of
quality and yleld contributing charactors in early
maturing sugarcane cultivars. Indian Sud., 28(7):

621=624,



xvii

Sahi. BJ.Ke, Shah, 5.5, and Pa‘t‘.el, KeAe (1977).
Variabili%ytin plgnt and ratoog giops of
early varieties of sugarcane. XIndian J.
Genet., 3Z(3): 496=-509,

Sangwan, R.5, (1981). Studies on stalk characters of
selected sugarcane, 2ndian Sug, Crops J., 8(2):

Sankaranarayanan, P. and Shanmughasundaram, S. {(1981).
Progeny siudies in leaf width and breadth in
sugarcans. Indian J. agric. Sci., 91(1): Se6.

Shah, 5,S., Rajasckharan, S. and Venkataraman, M.R.
(1966). Heritability of some characters in
sugarcane. JIndian J. Gopete, 26(71): 107=111.

Sharmae HeL. and Bharai T.S. (1983). Adaptability
studies for qua ity traites in sugarcane,

(Saccharum spp ). Int, Soc. Sugarcane Technol.,
Sugarcane DBreed. Neégl.,"ggz 186792,

Sharma, H.Le., Kanwar, R,S. and Aulakh, M.S5. {1979).
Agsoclatfion of phenctypic trails in the grogeny
of some sugarcans crosses. J. Res. Punja
Agric, Univ. 16(3): 261266,

Shukla, G.K. (1972). Some statictical aspocts of partie
tioning genotype=environmental components of
variability. Heraodity, 29: 237«.243,

Sidwell, R.J., Smith, E,L, and MoNew, R.W.{1976).
Inheri{ance and interrelationships of grain
yield and selected yleld = telated traits in
gggféggd winter wheat cross. Cyop Sci., 163

Simmonds,dNéwE (1981). G:not¥pe (¢), egxironmant (E}
an «L. components of cro ields. Exp. Agric
17: 3B5eaeze’” PY * .



2viii

Singh, B.V. ano Jain, ReP. (1968). Correlation studies
in sugarcane. Madras Aaxlc. J., 53: 2687=-289,

Singh, B.V. and Sangha, A.S. (1970). Gorrelation studies
in sugarcane, Madras Agrig. J., 27 474-477,

Singh, H. and Sharma, H.L. (1982). Interrelationship
between yield and yiold components in sugarcane.

_J.o I}_ggt’ &g(s)’ 185=187. Pu!”ab /\s!E;c‘ MI

Singh, H. and Sharma, HeLes (1983). Path coefficient
analysis of cane yleld In sugarcanc. Indian
Sug. Crops J., 2(2}t 7=9.

Singh, H.N., Singh, S.B. and Singh, T.K. (1981a),
Selaction parameteors in sugzieane, fndisn J.
agric. Sel., 53(8)s 562=066,

Singh, HeN., Singh, S.B., Chauhan, BV.S. and Vishvae
kar?z{ Eii. (19835. Vd§ig?ili§y foriyieéd and
qualiiy sugarcane, Indign . agric. Se
53(9)1 78C~769. ' ’ + &gdes

Singh, I.N., Singh, S.B., Verma, P.S5. and Singh, R.V.
(1981c). Correslation and p.ith analysis in
sugarcane. Indian J. Agcic. Hes., 18(2)s 126130,

Singn, Key Sanguan, ReS.,, Sharma, G.R., Tansja, A.D.
and Hooda, M.S, (1978). Coxrelation and path
coefficient analysis in carly maturing geno=
types in sugarcane._ Proc. s2nd Aon, Conv,.
Sugarcane Technol. Acsn., indias 81=83,

Singh, M. and Singh, Hs (1954). Certain correlation
studles in sugarcene., Proc. 2nd Bienn Conf.
Sugercene Ros. DoV, LOTXkers. ppe 70=-81.

Singh, B. ana Sangwan, R.S. (1980). Studies on genetic
variability for stalk charagters in sugarcane,
Indian Sug., 30(8): 40%-412,



xix

Singh, R and Sangwan, R.S. (1981). Correlation and
path coefficiant analysis of stalk yield amd
its components in sugarcene, Mgharvashira Sud.,
£8(12)3 33-36.

Singh, R.K. and Chaudhary, B.D.(1977), Blometrical
petmd% in %gmﬁti‘:&tive Qenetic _gﬁagvsgs.
Kalyani pudlishers, Ludhiana, pp.£96.

Singh, RcKc. Tﬁhlan. fiaS¢ and Tansja, A0 (1985)0
Investigatlions on tomeo morphoiogical and
quality traits in releticn tn cane and sugar
yield, Indian Suc., 30(4):267271.

Singh, R.R., Tripathi, B.K and Lal, 3.5, (1981b).
Varlabllity and corzeiatlon ghudies in sugarcane.
Indian Sug., 31(7): 457-4%9,

Singh, U.S., Saxena, M.M.S, and Singh, L,{1970).
studiee on srop estimates and forecasting
yicld and quality of sugarcanceI. Correlation
between loaf nitrogen and cane wolght, sucrose
content and purity ccefficient of jJulce. Indian
Sug., 29(11): 761764,

Skinner, J.G. (1956). Tha inheritance of hairiness in

sugorcane., Proc. Int. See. Sugorcans Iechnel,
9t 668677, dike 204 e '

Lolth, Guhy and James, N.1, {1969), Association of
characters within and repeatability betweon
ysarg in prygenies of four sugarcane ¢rosses,
Crop Sei., 8t B19=521,

Snedecor, G.W. and Gochvan# Weie (1968}, Statisiica
methads, Oxford B l.h.H. Co,, NeW Dalhi. pp.579.

ww

Soopramenien, G.C. and Julien, M.H.5.{1980). Physiolo~
glcal basgls of yield variation between and
within sugarcane vuriesties grown undey contraste
ing environmentseI. Gomponents of sucross yield
at harvesi. Sug. News, 26{4): 131136,



XX

Spencer, G.L. and Meade, G.P. (194D). Cone sugar

Band book. John 5119y and Sons, inc.,London.
Pr.819,
%

Sprague, G.F, and Federer, W.T.(1951). A comparison
of variance components ln corn yleld trials-II.
Error. Year x variety, location x variely and
varlety components. Agron J., 43:535«541.

&

Stevensen, G.C. (1934), Reflection on the evolution
of Hawali's philosophy of sugarcane breeding.
Sug., 49(6)1 51«65,

Stokes, I.E. (1934), A biometrical analysis of cortain
characters of Saccharum officinsrum. i.Se. Diss,
A and ¥4 Coll. Texas, USA,

Sundaresan, K., Balasundram, N. and Shanmugasundaram,S.
(1979) . Correlation fotween sead}inge and their
gettliggs in intirvaﬁiata% croseogiof sugarcgno

or major economic characters. Indian J. agric,
Sel., 49(12)1 934937, o

*

Taly Pu¥ePey Millexr, J.D.,y Gill, B.S. and Chew, V.{(1978),
Relations among characters of sugarcane in two
intermediate sclection stages. Aqron.Abst., £4.

Tai. p.Y.pl. Rice. C:.H.. Chevi. V. and L‘iller. 3000(1982)1
Phenotype stobility analysis of sugarcone
cultivar psrformance tests, Crop Sci., 22: 1170=

.

Tripathi, B.K., Ethirajan, A.S. and Shukla, R.K. (1978}.
Phenotypic atabil&%y of some exotic and Indian
sugarcane{Sagcharum sp, hybrids) varietios.
indian J. Sugareang Technol.,1(2): 119=125,




xxd

Varma, HeP. (1963). A study of certain corrslations
butwng y%eld angc growgh factorsrznhsu arcane.
P.!-B..ﬂ-&a_ « Cony. Sugarecane Technol. Assp,
India. 1t 3%2%11 ’

-
wricke, G. [1962), Uberaeine methode zur erfassung der
'ak&lgghcmn streubreite in feldversuchen. Z.

flanzenzucht, 413 92-96,

[ 4
wright, S. (1921). Correlation and causation. J. Agric.
Ot e s 201 S87-565,

.4
tiright, S. (1923). Theory of path cosfflcients. Censtics.
gh A 259_255. Ty Genetics

*
wright, S. (1934). The method of path coefficients. Ann.
Math.Statist., 5t 161213,

&
w:ight,zi. (1956) . Modes of selection. Apn. Nat., 903 S

Yadav, R.L. and Sharma, R.K. {1978).Correlation and
lz;e‘g_:ni;.on studies bot;u:g yiolddand itssa’ctrh
utes sugarcane varieties, . arcape
Butes in 339 zcans. Jndian J. Sugarcape

*
Yang, T.C. and Chu, C.C. (1962). Studies on combining
g;ug in sy ar:ax“:a hybrids. Rep. Tajwan Sug.
g o 3 e

. 4
Yates, F, and Cochram, %W.G. (1933). The analysis of
ggosl_sgsgf experiments de Agric, Sci. Camb., 28

* orioinals not seen



GENETIC VARIABILITY, PATH ANALYSIS AND STABILITY
PARAMETERS IN SUGARCANE

By
S. G. SREEKUMAR

ABSTRACT OF A THESIS

Submitted in partial fulfilment of the
requirement for the degree

DOCTOR OF PHILOSOPHY
Faculty of Agnculture
Kerala Agncultural University

Department of Plant Breeding
COLLEGE OF AGRICULTURE

Vellayani, Trivandrum

1986



ABSTRACT

Investigations on genetic variability, path
analysis and stability parameters were conducted at the
Sugarcane Research Station, Thixruvalla, Sugarcane
Research Centra, Chittoor and Horticultural Research
Station, Ambalavayal. The analysis of data collected
from 48 clones avaluated at Thiruvalla revealed that
the clones showed significant differences for all the
21 characters except juiciness at 10th month in the
first ratoon c¢rop. 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 heritability in the broad sense coupled with high
genetic advance both in the plant and in the first ratoon
crops indicating that selection basad on these characters

will be effective in improving cane and sugar ylelds.

Correlation studies revealed that cane yield per
plot had significant positive genotypic correlations with
germination count on the 45th 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 rataon

crops. Therefore, lmprovement in any one or more of these



characters will result in a simultaneous improvoment

in the yiold of cane. The guality cheracters such as
Juiciness, brix, po) and C.C.S. percentages at 42th
month had positive but non~significant correlations

wlth cane yield in tho plant crop and the first ratoon
crop, suggesting difficulty in the simultancous improve-
mont of cane yield and gquality characters through dirsct

selection,

The number of late shoots at harvest had highly
significant positive genotypic and phonotypic correla=
tions with the yield of cane in the first ratoon crop
indicating that the number of lats shoots at the time of
harvest can be congidered as a raliable criterion for tha
selection of clones with good yielding ability in the
ratoon crop. Sugar yleld recorded significant positive
genotypic correlations with cane yield and tho components
of cane yield such as germination count on the 45th day,
nunber of millable canes per plot, cane weight and length
of cane, Sugdar yilelu also had significant positive genoc-
typic correlations with brix, pol and C.C,S.percentages at
12th month, The significant positive genotypic correlations
of sugar ylocld with cane yield and its important components
suggests that by increasing the cane yleld, sugar yield per

plot can be increased,



Among the six components considored as causal
factors of cane yield, the girth of cane and the number
of millable canes per plot had maximum positive direct
offects in the plant crop, whorcas the number of millable
cenes por plot and cane welght had maximum positive direct
effect &n tho first ratoon crop. Thorefore, for the
improvemont of cane yield in tho plant crop, the girth of
cane and the number of millable canes per plot havo to be
considerad, whereas due weightage must be glven for the
number of nmillable canes per plot and cane weight in the
first ratoon crop. For the improvement of C.C.S.porcent-
age in the plant crop, the pol percentage which had maxi-
mum positive dircct effect has to be considered while the
brix percentage which had maximum positive direct effect
on C.C.5.porcentage has to be considered in the first
ratoon cyop in solcction programmes aimed at the improvew~
ment of C.C.S.porcentage. Among bthe two components of
sugar yleld, thec cano yleld had maximum positive diract
effect in both plant and the first ratoon crops sudgesting
that by lncreasing the cane yleld por plot rather than

CsCoSeporcentage, the sugar yield per plot can be increased

The evaluations of 15 selectad clomes at three
locations and estimation of genetic paramotors indicated
that cane yleld per plot, sugar yield per plot, number of
millable canes per plot and cane weight had high genotypic



coefficient of variation, broad sense heritability and
genetic advance, suggesting the reliability of the above
characters in selection programmes aimed at the improve-

nent of cane and sugar ylelds,

The pooled analysis of the data collected on eight
characters from ihe locatlon trilals revealed that gence
type x cnvironment interactlon was significant for length
of cane, cane welight, brix, pol and sugar yield per plot,
Tho nonesignificant intcraction for number of millable
canes pers plot, givth of cane and cane yleld per plot
indicate the stability of the above characters across
environments. Thoe ostimation of stability parameters
such as mean, regrossions coefficient and deviations from
regression rovealed that none of ‘tho clones had stability
for all the component characters., The ¢lones CoC.771.
Cee7219 and S~87 with higher cane and sugar yleld satis—
fying the conflicting interests of the cane grower and
the miller along-with stability in porformance across
environments can be recommended to the sugar industry as
stable genotypes. Tho grouping of genotypes based on
mean and coefficient of varlaticn indicated that none of
the clones had consistency in performance across environ~

ments for all the components.



The varietal stabillty 1s achloved by!'buffering®
and compensation mechanism among yield components such
as stalk number and stalk diameter. The more number of
millable canes in CoC.771 and lncreased girth in Co.7219
and S=87 had resulted in the stability of those clones
across envizonments. The number of mlllable canes and
girth are the two copponents having maximum divect contri-
bution for cane yield. Therefore, breeding clones with
more number of millable canes and girth will result in
the development of high vieldina clones with stability

of performancc across environments.



