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INTRODUCTICN

Sugarcan® and sugar beet form the twe major sourcaes of
commerclal sugar in troplcal and temperats zones of the
world respectively. Sugarcane has a paramount place in
the sugar industry as it contributes the liont's share of
the raw material, besides being able to produce a host of
byse~products. 7The crop 1s essentially a tropical one.

It has howaver been in cultivation in subtropical India
from time immemorials sugarcans is cultivated in India
since zncient times. It is referred in Atharva veda. The
use of gur in religlous practices 1lndicates the presence of

sugarcana plané in India since the days of mythology. .

Sugarcana is classified under the genus Saccharum and
bslongs to the f£family Gramineas. Of the cultivated species,
saccharum officnarum cecuplas an important niche on account

of its higher yicld potential and allied noble attributes.

The genus Zaccharum is genetically a complex onse It
is characterised by variable chromosome numbers and high
polypleoidy. Parthenogenesis adds to these complexities.
There ars two cytological types (1) officnarum type in which

the chromosoms numbar is constant, basic numbar isg ten and
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meiosis regular. (ii) spontancum type with varleble
chromosome nuwnbar, irregular melosis, basic numbar not
decided (Parthasarathy, 1972). 'Sugarcane has been known
in India long before other countries took to its cultie
vation. MNaturally India was considared as the original
home of this crop till the time of the dual origin theory
according to which the Horthern India region was accopted
as the place of origin of tho indsgenous cultivated varie-
ties grouped under Saccharum barberi and the polynesian
islands as that of tho tropically cultivated Haccharum

officinarum. The cultivated sugarcane is not seen in

the wild state anywhere and its cultivation is coniined
to the tropics and sub troplces roughly betwesen 35° north
and Ssouth of eguator. Sugarcane occupies an area of

31,19,000 ha and 8537 ha in India and Kerala respectively.

sSugarcanc breeding is confronted by countless

number of problems. Flowering is confined to South Indian
conditions onlys Flovers are tiny and seeds arc delicate
in germination., Scelfing in sugarcane does not seem to
vield good revards. ~Reclprocal recurrent selection is
reported to yield groater measurae of recombination.
Polycross mathod is algo recommendsde In the melting pot
technique adopted in Hawaili, there is economy 0f cost and

time, but hers only femmale parent is known,
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‘The hiatory of sugarcane breeding dates'back_to ig12,
when the £irst cane breeding work was started at Coimbatore
and the conseguent production of ths £irst hybrid Co 205.

Being a high polyploid by itself, inheritance of
characters is megs complax in sugarcane. Studles at
Codrbators indicated that certain characters like waight
of stalks can be relied on as criteria of selcction, as the
variation of this character from place to place is not -
high indicating. genetic stability. In India, the phanomenal
success of the carlier Colmbatore hybrid varletios had led
to an ever incrsasing demand for high tomnage gquality canes
with built-inerasistance to a wide spectrum of unfavourable
environments., It is an undisputable £act that the specta=
cular increaso in the yleld of sugarcane per hoctare has
been mainly due to the successful production of new high
yilelding varieties of cana obtained by selection f£rom the

snormous numbar 0f seadlings.

The problems of sugarcene industry are well knowne Though
a number of varieties have been bred and cropped over large
areas of land, still degeneration or reduced yields have
been noticed in many cases on agcount of a host Of reasons.

The practice of monoculturs is widespread . in sugarcane



causing problems of pests and disseasess. The crushing
saason is limited and becguse of the exlsting policy of
thg mills generally to pay on guantity basis instead on
quallity criteris, tho incentive to grow high sucrose
varieties is on the decline, The failure of variety to
yiald takes two formsp an apparent sudden agnd spactacular
collapse, or a more or less genaral decline. Regardleas
of cause, tha threat 0f the yisld decline can best be
counterad by active breeding and testing programmo.
Biological influences on the deterioration of cane varie-
ties in Hawail have been gtudled by,Martin gg;g;.. (1959)
who 1lncluded cultural, environmental and genetical causes
in their consideration of this problem. Accozding to
Simmonés {(1967) a close adaptation will reduce the variae-
bility anéd thus limit long term adaptabllity by narrowing

the genetic basza.

In Kerala, the area under sugarcane has not registered
an increasing trend. One of tho factors which contributas
towards this decline is the non-availablility of high yielding
cane varisties suited to local conditlons. With this end
in view the present investigation was taken upe Tha eXperie-
ment was carriéd out at the Sugarcane Research Ztation,

Thiruvallas Fouyr hundred and £ifty seedlings avallable from



]

the crose Co 775 x Co 453 wera subjected for subsequent
studies. The fomale paront was endowed with the qualities
of resistance to water logging, high sucrose contant,
‘profuae tillering capacity and good ratooning ability,
while the male parent ﬁossessad saline and drought
rasistance, thickness of ¢ane and higher yield potential.
The female parent had high fibres content.

Soventeen attributes were studied in the seedling
population and correlations and cosfficlent of variation
worked oute From among the seedling population, sixty
f£ive clones wers selected based on the millable cane
number, HeReBrix,. ° total walght of cane and general
appearances The selected clones were tried in an RED
with three replications along with parsnts and four
standards prevalent in the thiruvalla area namely Co 997,
Co 449, Co 785 and Co 62175. seventesn important economic
attributes were assessed from the clonai papulatioﬁ. The
statistical studles included the estimation of coefficlent
of variation, correlation coafficients (both phenotypic

and genotypic), heritability, genetic advance and heterosis.

The studies enabled to elucidate twenty four elite
clones with higher values for millable canes, brix, pol,
purity, ccs and total weight. |
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REVIEW 0 LITERATURE

Saccharun o£fficinarum, being a complex polyploid,
makes it fmpossible to forecast the characteristics of
hybrids dérived by cross pollination between varieties.

The progeny of one cross may number several thousands of
individuals digplaying wide range of variation in size,
appearance, growth hablt, digsease susceptiblility, vigour,
yvield and other featuras. Thersfore, cane breeding may

at first sight appear to be empirical, it depends basically
for success in the inherxitance of desirable characters

£rom knownh parents possessing particular and desirable
attributes., The great varisgbility in hybrids is dus to

the unusually large number of chromosomes and genas in

the specles and subspecies of saccharum and in the varia-
tions in these numbars not only betwesn species but batween
local forms of the pams speciess, Mst of the commercial
characters in sugarcane are polygenlic in inheritance.

The genetic stocks are mailntained as clones and nwost oOf

the varieties are characterised by extrems degress of
.heterozygosity. Hybrid seedling population therefore
display wide genetic varlation and provide excallent

scopa for selaction among the segrogants.



Genotypic and phenotypic variability, heritability and |
genatic advanco in sugarcane

(1) Quantitative traits:

Cralg (1944) while studying rafractometric brix and
walght per stool in seedling population reported a graater
coefficient of varlation for weight of stool than refracto-
matric brix. In seedling populations, Desorney (1950)
emphasised that genotypic varlability was a function of
genetic make up and dlfferant f£or each of the seadlings,.
Burton (1952) suggested that genetic coefficient of varia-
tion along with heritability estimates would provide the
best picéure of the amount of advance to bas expected £rom

selection,

Tho heritability estimates relating o dmportant
sconomic traits have been studied by many workers, From
a study on characters like cane thickness, length, number,
brix and grade at four locations in sugarcane crosces,
George (1962) observed that heritability values in the
broad sense ranged from 6«82 per cent. Yang and Chu (1962)
recorded heritabillties of cane yleld, stalk length and
tiller number to be 35 per cent, 45 per cent and 49 per cent
respectivély. In an obgservation conducted in twenty hybrid
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clones, Rao gt sl., (1966) reported that tho heritability
varied f£from 51 par cent to 91 per cent for the characters.,
garmination percentage, height, girth, yield and sucrose
percentage. Substantial genetic advance for similar
characters were reported by Rao at al., (1967) and

shah gt ale, (1966). By employing the parent progeny
regression method, anonymous (1967) estimated heritebility
in narrow senze for germination at 30 days, as 0G.17. High
heritabllity vaelues anéd low coefficlents of genetic varia-
tion for yiald'components in sugarcane were reported by
Mariottd (1971 c). Un the basis of broad sense herltae
bility estimates, Dayal et al., (1972) suggested that
seloction for yield and shoot number should be based on the
phonotyps while £or node numbexr and height, selection should
boe based on progeny periormance oialye. In hybrid progenies of
three sugarcana crossaes, Mariotti (1973) observed the highest
heritabi}ity value of 63 per cent for stalk diameter,
followad by stalk weight (53%). High variability for cane
vield, number Of stalks and stalk weight were also reported
by hims Allam et ale, (1974) reported high heritability
estimates for tons of cane par hectare, kg sugar per ton

of cana, and kg sugar per hectare in plant, £irst ratoon

and second ratoon crops of over 100 experimantal clones.



High heritabllity values for yleld and guality characters
in seedlings wore obtained by Cegnik (1975). Khalrwal
(1975) reported high estimates of broad sense heritability
for leaf width, leaf length, cane thickness znd number

of millable canes and medium estimates £or height of cans.
High heritability estimates for f£lowering in sugarcane

were obtained by Lyrene (1977a).

The variance components, broad sense herltabllity
estimates, expected genotic advance and genastlic coefficients
of variation for yield characters, on the plant and ratoon‘
crops Of twenty oarly maturing cene variatles in two
localitles weras studied by Sahl et al., (1977) and recorded
very high haritability cstimates for yield in the plant
(96.24%) and ratoon (21,.44%) respectively. Balasundaram
and Bhagyalakshml {(i3978) £rom vériatal studiea, reported
high genetic variablllity for stalk yleld and its components
namely numbar of miilable stalks per row, single stalk
velght and ampount ©f sugar produced per rOw. On the basis
of the reéults £rom parent and progeny analysis, Hogarth.gg‘gg.e
(1981) observed high vardability for cane ylelid and low
heritablility for stalk diemetar and lengthe. High variae
bllity for yleld attributes like yield pear clunmp and number
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of millable canes was reported by Punia and Singh (1981).
Singh (1981) obtained high variagbility and heritability

astimates for yield in sugarcane.
(11) gQualitative traits

in sugar: . . induastry, the total cane yleld is not
the ultimége cbjective asg it is Qenerally conceived, but
the commercial cane sugar (CCs) per unit aree is of
paramount: importance., Julciness, brix, pol, pucity and
Qces ére the comrnon paramsters genarally employed to gauge
the qualilty attributes. & perusal of the works dones in

thase lines elucidate interaesting trends.

In hybrid populations, Brown (1565) obtained heritae-
bllity estimates for brix and £ibre content as 50 per-cent
and 75 per cent respectively. In ten gesuotypes, noderate
heritability for sucrose under varying hstercgenity condie
tiong, marinmum hecltcbdlity in differesnt seasons and the
highest haritasbllity values under different locaticns were
reported by Rao et al., (1967). Hariotti (1271C) recorded
mod@rate'horitability values for pol, juics purity and
moisture in bagassee For these atirlbutas, he could get

only lowy coefficients of variation. Further, he obseorved



1

a variability less than 5 per cent for guality components
also, For sucrose, Khairwal and Babu (1975) recorded low
broad based heritebillity. Aamador and Galvez (1977)

observed brix to be the less variable character in their
studies on: different f£amilies, while tho progenies
displayed greater variation for this character. High
heritability values of brix and stlalk dlameter wera
reported by Galvez and Amador (1978). woingh gt al., (1978)
obsarved suffiéient genatic wvariability for brix psrcentage,
sucrose parcantage,purity and ccs percentage. For refracto-
matric brix within progenies of a single parent; Hariotti
et al., (1979) reported 42 per cent heritability. Hogarth
at al., (1981) obsarved low heritability valuss for sugar
contant on the basis of the results from parent progeny
analysis. High varisbility and heritability valuses for
quality attributes namely, ccs percentage and sucrose
percentage wera reported by Punia and Singh '(1981). singh
{3981) also zcported similar z:esuit:s for quality attributes.

CORRELATIONS

Elaborate correlation studies on quantitative and
qualitative attributes have bean conducted by many workerse.
Bowever, the parameters avallable ars very lititle to
predict the quality attributes with precision. A goosl amount
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of work done in these lines helped to standsrdise the
correlaticn indices with respect €0 many economic characterss
In the past, many workers have tried to correlats the

yleld and quaiity attributas with the vegetative characters
in sugarcane with an cbjective to f£ind out a suitable

indicator for selection,

~ds Quantitative traits

The inverse relationship between tillering capacity
and thickness was raecorded by Wodehouse (1315). Positive
correlations between yleld and ngmbat of millable canes were
raported by many authorge Quintus (1925) could notice
proportionate incredse in yield with stooling. G111l (1949)
and Rattan (1951) cbserved highly significant positive
correlation of yield with total length and number of canes
par unit srea. The lattor also recorded high. . positive
correlation botween lsaf area and yleld, The total absence
of correlation bstween julce guality and weight per stool
in secdlings was reported by Desorney (1950). Dillewijn .
(1950) noticed an approximately linear relationship betwsen
mean plant weight and number of stalkse. He observed a
highly significant correlation coefficient betwean mesan

weight‘of the stalk and its mean lengthe



Within crosses, significant negative correlations
for stalk diamoter and number of stalks per stool were
recorded by Herbert and Handorson (1952). GCeorge (1962)
and Marlotti (1972,5:1973) also obtained similar results,

Subbarao et gl., (1962) reported that there was no
corralation botimen early vigour of the seedlings and the
final data on number of stalks per clump and thickness of'
stalke ‘ -

‘The poaitiVe corralation betwean number of millable
canes with height. woight and girth have been established
.by mnany wo:kera. Consistent positive and significant
correlations with number of millable canes and cane height
wars obtained by Varma (1963} and Mariotti (1971p;19724,
anon: . (1965) repprted the sama t;gnd with respact to
cane diameter also in hybrid seedlings. But, an inverse
assoclation of number of canes per clump with thickness of
cane, number of interncdes per clump and yield of cans,
was reported by sSingh and Jain (1968)+ 5ingh and Sangha
(1970) showad that cane girth, number of internodes and
Juice percentage had significant corrslations with cane
yield. High correlation of stalk number followed by stalk
. diameter and length with cane yleld was observed by James
(1971). He further concludsd that stalk density had the
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least correlation with yleld, Juang (1971) also rasportad
gama results. Low positlive correlation of yield with
number of internodes and girth- was reported by Batcha and
Sahi (1972)., They also obtalined highly significant
posiﬁive,cerrelations between number Of canas per row and .
height of millable canes with cane ylelds., Stalk dla=
meter was observed to be a better e¢riterion for forecaaéing
yield according to Miller and James (1975), 5§lasundaram
and Bhagyelekshmi (1976), ond Khairwél and Babu (1976)
emphasised the mastimun contribution of stalk nurbber to
vield. High positive correlation of cane weight with

cane length,. thicknegse and nunher of internodes was under-
lined by Bathila (1978). S8ingh et al., (1981) obtained
positive genotypice end phenotypic association with nunber
of millable canés psr olump, number of internodes par -

stalk and number of green leaves per canGe

11, Qualleative tralts:e

Correlations between morphological and snatomical
characters and with other traits were investigated by
Barber (1915, 1916 and 1919). According to Barber (19i5)
sucrosa and purity of cane julce were inversély correlated

with vigour., Further, he reported negative correlation



between tha width of the leaf and sucrose content 4in
sesdling pepulationa. Iow degrees of positive correla-
tions between sucrose, f£ibre, stalk dlameter and stalk
weight were reported by Stokes (1934). stevenson (1954)
obtalned similar resultsbeatuveen cane weight and brix

of juice, wWhile studying correlations betwsen juice
weight and leaf characters Rao and Negi (1956), reported
slgnificant negative correlation of julce weight per
stalk with number of gnéen leaves, total areca of groeen

leaves and dry weight of green leaves.

High positive correlation between brix value and

" sucrose in hybrid progenies waa cbtained by Hebart(1957),.
Hebert and Henderson (1959) recordsd significant negative
correlation between diameter and brix within croasses.
Betweon ten month old seedlings and settlings, nen-signi-
Eicant correlation for canes per clump and brix in juica
was reported by bDhat gt al., (1960), High yield and high
‘sugar were found to be negatively corralated by Rao and
Harasingham (1563}, ODrown (1965) obzoorved & nonesignie
£icant genetic correlation and a small positive phenotypic
correlation between brix in juics and £ibre. In inter= |

varietal crosnes, Ethirajan (1965) obtained negative



‘ralaéionship batween yield and juice quality. Very

high correlation between stalk dlameter end milling
quality angd.low degree of negative correlation betwsen
cane ylaeld and sucrose recovery were raportaed by

Hebert (1965). Similar results ware obtained by Batcha
and Sahi (1972). Lnna.(1965) recorded negative corralae
tion betwsen brix and stalk diameter in hybrid progenies.
Khepaga gt al., (1966) cbserved that sgalk weight had

no correlation with brix. Inverse association of number
of canes per clump with juice percentage per clump wag

' reported by singh and Jain (1968)« Further, they reported
posiﬁive significant correlatiéns between height of the
main shoot, thicknegs of cane, numbor of internodes par
clump, yleld of canas‘énd julce percentage, HMariotti
{1971) emphasised that julce quality was not strongly
asgoclated with £ibre content or yisld. Significant-
corralations botween HeRe.Brix and sucrose content and
batwaon sucroge content and purity»in crosses were

‘obsexved by Richard (1975).

Dosado ot al., (1976) suggested that canes with long
stalks and leaves hed lower sugar content while freely

flowering varilaties had higher sugar content at harvest.
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Furthor, they obsarved varictics with grocater stalk
diameter and wider leaves to be giving higher sugaxr
Yielﬂo

Lyrene {(1977b)reported julciness to be an important
component of yileld in sugardane. In different varieties
significant positive correlations bestween the ¢¢s per
cent and brix value, suerose per cont and purity coeffie
cient were reported by Kanwar Singh et al., (1979).
Singh et ale., (1981) observed negative association of
stalk helght and stzlk girth with brix valus.

Heatorosis

The important varieties 0f sugarcane avallable today
are complex hybrids that include in thelr ancestry
rapragantatives of both 8aécharum officinarum and Sacchazua
barberi groups of cultlvated varletics together with
roprasentatives of one or both of the wild speciess. Thus
the sugarcane breeder has been exploiting to ths best

of his sbility the advantages that hetserosis has to offer,

If heterosis is to be measured by comparing the
parformance of offspring with that of the parents, then
higher the standing of the parents in the scale of

maasuremant, the lower the dogres of hetarosis to be
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expectad in the offspring and vice versas

A perusal of the literature avallable on ths studies
on hetercsis indicates that the information avallable in

this aspect is scantye.

wWhile studying th= principles of breeding vegeta=
tively propagated crops, Hobert and Henderson(1959) reported
that the general performance 0f the progeny derived from
a cross could be predicted to a reasonably relative degree
£rom the performance of the parents. Thare were no
instances in which inferior parents produced a superior
progeny or vice versa. Further, they observed that the
smaller the relationship between two parents, tha greater

the haterosis expresged in the mating.

Luna (1965) f£rom his study on the progeny characters
in four sugarcane crosses observed the presence of a
possible negative hsterotic effect especlally for the

stalk thickness and numﬁer of immature canes.

Anonymous (1965) reported nine per cent higher cane
vields and 20 per cent higher sugar yields for the variety
F ‘148, than the standard varlety N Co 310.
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wWhile evaluating thc plant atg;ibutss concarnad
w;th yleld in sﬁﬁarcana and asgessing their behaviour
in succeadiang clonal population, Ethirajan (1965) obsarved
that the progeny of the croases Co 419 x Co 678 and
Co 419 x Cg 779 recorded high meen yield than tha mean
of the highor ylelding parent Co 419,

A higher sucruse percentage and ten per cent moras
sugar was reported for the varlety Cos 541 (Co 419
Co 285) and the locel veriety CoS 510 by cingh (2965).

shen (1967) reported three to‘fivelpar cent higher
sucroge content for the variety F 153 (N Co 310 X 34-136)
‘than N Co 310. He compared varieties P 154, F 155 snd
F 156 with the standard N Co 310 for suyar yleld and
found an increase of ten par cent, 15 per cent and 15-230

psr cant sugar than the standardes

Hogarth (1968) roviewsd zha guantitativa genetics
in plant breeding with particular reference to sugarcane
and concluded that the theory cf quantitative genstics
may be inadeguate when applied t0 @ clonally propagated

crop like sugarcane.
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Prom the experiments with gggggggg@_gggig;gggg@
and Sagcharum spontaneum crosses, Roach (1969) concluded
that male-female interactions are highly significant
in detgg;z;gng aucroééfyielﬂ per acre, parcentage of
£lowering and pollen production. In ths crosa Korpi =
51 NG.2, featuras of stooling and quallty excseded the
mid pagent valuas while stalk thickness, flowering time,
total sugar and aucrnée approximated with mid perent
values and f£ibre ccntént and erectness remained below

mid parental values.
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MATERIALS AND MBETHODS.

The present investigation was carried out at the
Sugarcane Rogearch Station, Tiruvalla during the ysar 1581.
Four hundred and £ifty hybrid seedlings of the cross Co 775 x
Co 453 which displayed remarkable mprphological variation
ware selected for the preliminary studies. Observations
on the following characters ware recorded in January 1981,

when the seedlings attained eight months age.

1s Compactness of shootn

Based on the orientation of the canes, the secdlings

were categorised as () Compact (b) Semicompact and () Open.

2. Rooting at nodes

The intensity of rooting at nodeg were classifiod as

{a) High (b) Hedium and (c) #ildd.

3, Colour of thoe stam

The intensity of the interncdal pigmentation was recorded.

4« Colour of the leaf

Lmaf colouration on githor side of the midrib was noted.

|
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Se Spines on#ghaath

Tha glaberous and pubascent sheaths were recorded

separately.

6. Ploworing
Flowerlng was recordsd when the canes atialned

eight months! age.

T« Stam svlitting

The stem splitting nature of canes was recorded

when the canes ware at elght months' maturity.

8. Bumbar of shoots

Counts were taken including the number Of water

shoots at eight months' ago.

9. Humber of millabla canes

Fully matured canes were reckoned as millable canes.
Three millabie canes were randomly salected from

gach hybrid progény and the following observations recorded.

1. Hoight
Tha height of the cane was moasurad £rom the lowest
node to the uppermost node that could be seen afier stripping
o£€ the leaves, averaged and vxpressed in centimatres.

2. Humber of internodesg

The total numnber ©of internodes vere counted and averaged.
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3. Length of internode
The length of tha middle internodes were meagsured,

avaeraged ané¢ expressad in centimetres,.

4+ Girth

saxdmum glreth of the middle interncodes were measured,
averaged and expressed in centimatres.
5e HeReBriz

HeReBrix valueeg were taken from the lower £ifith internode

averaged and expressed as percentage.

6. Length of o thrae budded sett
The length of a three budded sett f£rom the middle portion
of each of the canes was maasured, averaged and exprassed in
centimatras. .

7. Helaht of a three budded satt

The three budded setts were weighed, averagad and

exprassed in grams.

8. Haight of cene per unit length

Walght of 'cane per unit length was found out by dividing
the mean wolght of the three budded sett by its mean length.

9« Uedght of canea per clump

Total walght of all canes in each c¢lump wes taken and

axpreased in kilogramse.



A\

3

Basad on tha above observatiocns, progenies which
exhiblted higher values for height, girth, weight, H.R.Brix,
number of millable canes and gencral - vigour were selected

for furthor studles,

The female parent, Co 775 and the male parent Co 453
wera nunbercd &s one and two respectively. The standards
Co 449, Co 785, Co 997 and Co 62175 were asaigned numbars
from three to six and hybrid clones from seven to saventy
one. From each of these progenies, .zetts with three viable
buds were tekecn and planted. along with parents and standards.
The axperiment was laid out in Randomised Bloqk Dagign with
three replicaticns during Fsbruary 1981.

Two matre rows of threa budded satts constituted
one treatment. Four aumbers of three budded saetts occupiad
one matre length, with an inter-row gspacing of 90 cme, The
cultural and management practices were given according to
the package of practices of the Kerala Agricultural Univere
pity (1979).

The following cbservations were recorded.

1. Cermingtion
Ge:minatad sprouts were counied on the 45th day of

planting and expressad as percedtage.
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2« 5Shoot count

The total number of shoots per tresatmont were counted

on the S0th day of planting end replication means obtailned.

3« Graspy shoot count

The 1ncidence of grascy shoot: disease was recorded
by counting the number of shoots affected on tho 180th day

after planting and replication mzans worksd out.

do HeReBrix

Ubservatlions on brix percentags wevre taken in tho

-

tenth month by using a hand refractometer.

5. Humber of water shoots

The total number of water shoots were counted in the

tenth month and replication means worked out.

6. Humer of arrous

Tha nurber of arrows produced warc counted in the

Tentil wonth and replicstion means worked out.

7+ Humbsasr of millablas canes

Prom cach traatmont, fully matured canes were rackoned
as millable cenes at the time of harvest, and replication

meang worked oute

8. Humbar of interncces

{#s measured in the preliminary studles)
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9, Leangth of intornode
{As measured in tho preliminary scudiles)

10. Girth of the cane

(As measured in the preliminary studies)

11, Height of the cane

{As measured in the preliminary studies)
12. Juiginess

The total julce from a unit welght of cane (on:z: kgl
was extracted by using a pover crusiisre Tho guantity was

exprossed in millilitres.
13, Brix
One litre of julce wvas taken for brix readinges A

standard brix spindle was usod for taking the reading and,

corragted to tomperatura.

14, Pol (parcentege)

Pol percentage was worked out as suggested by Gupta

(1977).

15, Purity (percsntage)

Purity of the juice was exprossed as the percentage

of pol to brix.

16, Commorcial cane sugar (percentage)

CCs was determined according to the scheme proposed

by Hathur (1978).
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ces = 5 = { 0.4 (a-s)} P
where B = Brix percent
S = Pol parcent

B = Q.73 = Factor relative to f£ibra ﬁercentage of
cane

17« Zotal weilght of cane
(as moasuged in the preliminary studies)

18+ Height of single cane per treatment

From the millable canes per trsatment, a single cane
was randomly selacted, waeighad, replication msans worked out

and expressed in grams.

As regards julciness, brix and pol, replication msans
c¢ould not be worked out f£or want of sufficient qpahtity cof

Julce f£rom each treatment.

Statistical Analysis
The data collected in respsct of the metric tralts as

mentioned above were tabulated and subjected to statistical

analysiss

Ganotyplce and phe=notypic corrclation cogfflicients were

estimated according to Burton (1952),.

1. Genotypic corrmelation coefficient,
Covig,, gyl

r 9499 =
18 e vigy)




where Cov (gl,gz) = Genotypic covariance bestween the two

tralts

Vig,) = Genotyplc variance of the first trait
and

V(ga) w Genotyplc variance of the second tralt,

2« Phenotypic correlation cogfficient.

Lp. D =
..1 2
\/V(pl) V(pz)

where Cov(p;,P2) = phenotypic covariance between the two

traits '

V{pl) a Phenotypic variance of the first trait
and '

Vip,) » Phenotypic variance of the second trait.

3s Phenotyplc coefficient of variatiocn,

VATTY

mx 100

where V(p) = Phenotypic variance

4. Genotypic_cpefficient of variation,

vV s
+ Moan

where Vig) = Genotypic variance.



5. Hoeritabplliity in the broad sensc was eatimated by the

nathod proposed by

hé

vhare h?

vig)

vip)

Lugh (1949) and Allard (1960)

v
-—Eil % 100

Vip)
Heritabllity expressed in percentage

Genotypic variance and

Phenotypic variance

6. Expeacted genetic advance under sslection was calculated

according to Allard (1960)

GA

whore GA

Vip)

Ke ha, VvV i)

Ganetlc advance

Horitabllity in the brozd sensa.
Phenotypic variancee.

selection differentlial expressed
in phenotypic standard deviation
206 in the case of 5% of selection

in large samples.
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Estimation of haterosis

The three types of heterosis, viz., relative
heterosis, heterobeltiosis and standard hoterosis wsre

estimated using the relation,

whers xF = iMean value of F

1 i

XP = Msan value.qf wmid parent, better parent or

standard variety as the casa may be.

Hegatlive heterosis expressed as the porcentage decrease
of ths mean value of the F, over those of mid parent, better
parent and standards was worked out with respect o the

characters, nunber of water shoots and numder OFf arrcwWs.

For testing thz significance of the difference betwaen

the mean values of the Fl and thoge of the mid parent,

better parent and standard varieties, the critical values

ware calculated as follows,.

a) G0 I (For testing the significance over mid parental
valua)

3 Mmse
2r

A M3a
ar

CD I (0.05) = te(D+05)

CD 1 {0.01) = t,(0.01)



b) ¢D II (For testing ths significance over the better

parant and over the standard varleties)

CO II (D.05) = ta (0.05)

€D II (0,01) = e (0.01) /_2MSe
r

2MSa
r

whare CD = Critical dlifference
‘MSe e Maan sguare £or error
b o = Humber of replications,

te(O.DS) and te(0.011 are critical values of 't!
corresponding to arror degrees Of freedom at 0,05 and 0,01

levelz respactively.

Since the data pertasining to grassy shoots, water
shoots and numbor of arrows contained zero values, thsy
vwere transformed by using square root transiommation .
jge /n + 1

whers x = obsarved value

S5ince the data on germination was expressed in percenw
tage arc sin transformaticn was done ( Panse and Sukhatms,los4).
ihis consisted in calculating the angle O corresponding

to the observed value of proportion P, such that sin © =J§l
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RESULTS

TS T

i. Range, mesn and coefficient of variation in the
gpeadling population

The frequency of Fy seedlings for thoe different
qualitative attributes are presented in Table 1. The
ranga, mean and coefficient of varlation with respoect to
nine quantitative attributes of the four hundrsd and
£if£ty hybrid progeny seedlings of the cross Co 775
Co 453 are presented 1in Table 2. OQut of the nine
quantitative tralts estimated, the maximum range (43,33 -
198.57) was displayed by height of cane followed by
number of shoots, while girth recorded the minimum ranges.
Tha'caaffieimnt.of variation ranged £rom 10436 to 55.18.
The maximum verlation in this paremster wes manifested
in weight of cane per stool ( 55.18) followed by number
Of shoots ( 51.29)e The minimum cocfficiont of variation
was observed in H,R.0Grix reading (10,36).

i1, Correlation studias in the seedling population

The interrelationship smong the nine matric traits
sgtimated in the preliminary studies are prasentad in
able 3, Out of the thirty six correlation coefficients
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Table 1

Table showing tha f£roguency of Fi seedlings for

tha qualltative attributes

£1. e PR
MO Charactef - v Frequencies of 7y

1s Compactnase ¢f shoota

Qe Compact 143

b, Senicompact 238

‘Ca Opecn - 69
2. Rooting at nodes

as High 21

be timdium 31

Ce Low 129
Se Colour of stem

ae« Light graeh a7

be Purple 142

¢e Light purple 148

des Yollowish green 9

g« Yellow with purple tint 12

fo Creen vith purple tint 21

ge. Dark purple 91
e Colour of leaf

a. Light gresen 333

be. Dark green 117
S5e Spines on s.

8e Presencge - 224

. sbsence 226
Ge Stem gplitiing

as, Prepence 48

b. Absence 402
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Table 2

Range, mean and coefficient of variation of hybrid seedlings

N omem -

Charscters

Sl, Range Mean Coafficient
No. of variation
l. Weight of cane por stool 0.23- 7,76 2021 55.18
2. Numbsr of shoots 2= 26 9.03 51.29

3e ﬂumﬁmr of millable canes

per stool 2= 19 5469 44,61
4. Haight of cane 43433-19C.57 103,36 20,82
5. Rumber of internodes Be 24,467 12.63 18,61
6. Longth of internode 444 = 13485 9.53 14,06
7+ Girth of cane 544 =~ 948 7.08 11,30
Be HeReBrix 1le33= 22.80 17.27 10.36
9. ¥elght of cane per

unit longth 1e70=~ 7,32 3467 24423




twenty four were positively significant and four wers
negatively‘aignificanﬁ. The maximum degres of positive
association was displayed hetween ths characters, girth
of cane and weight of cane psr unit length (0.876).

The maximum negative assoclation was exhibited botwasn
height 0f cane and HeReBrix ( «0.00364),

The welght of cane per stool had positive corrala-
tion with the seven attributes except HeR.Brixes The
nurbar of shoots also displayed positive significant
correlation with gll ths characters except girth of
cane, HeR.Brix and welght of cane per unit lengthe. The
nutber of millcble ¢anaes par stool dlaplayed naegative
non=significant correlation botween girth of cans, HeRe
Brix and welight of cane por unit lengths The haight of
cane at harvast displa&ed positive significant correlae-
tion with all the characters except H.R.Brix, where it

showed a nagativae non-significant assoclation. 7The

numbar of internodes rocorded negative significant corrae

lation with length of internode whilefﬁisplayed positive
significant corrolation with other characters. As regards
length of internode, it exhibited positive significant
assoclation with girth of cane and welight of cane par
unit length.



The HeRe.Brix maonifested negative correlation with
charactars like length of interncds, number of millable
caneétggight of cane per stoole Girth of cane also
displayed negative gssociation with number of millable

canas per stool.

1ii. phenotypic and genotypic varisbility, harita-
bilitg and genetic advance

The ANOVA with respect to thirteon guantitative
characters studied in sixty five sslected clones £rom
the base material is presented in Table 4. The clones
differsd significantly for all the characters investi-
gated., The mman values 0f the selected clones for all
tha quantitative traits are given in Arpendis I.
The range, mean, coofficlent of variation, heritobility
and expected genetic advance under selection for the
different characters are prescnted in Table 5, The
matimum amount of phenotyplc coefficient of variation was
displayed by grassy choot counts (119.77) f£ollowed by
nupber of arrows (91.58). ltioight of single cane displayed
minimum phenotypic coefficicnt of variation, being 0.03.
As far as genotypic coefficlient of variation is concerned,

the numbar of arrows recorded the maximum coefficient of



Table 3.
Corralations betueen yileld and its components in seedling population

Wlaight Numbér Numbexr Height Numbayr Lzngth Girth HeReBrix veight of
Characters of of of milla- of cann of intar- of inter- of cane per
cane shoots bla canes at hag- nodes node cane unit
per - per « . yast length
stool stool
E‘I-i ht f At ¥ we & k-3 -3 o F 34 *-ak
cight O cane 061129 071982 0462048 049017 0424602 0.405 ~0.04119 D.41920
per stool
I‘Iu{!}b - f w Wk 7 dr *
shcogs @ 062178 0427092 0.19637 011816 0.05484 0.06376 0.0709
s =R & W . V%)
ggghggﬁgg giila“ 032551 0.20095. 0418205 =0.05201 =0 06726 <=0.05063 ~3
stool B
heveot «7043 04381 0030424 =0,0036 . 1
% *; | -5 -4 *x o
ﬁggggr of intor- 0021332  0.25959  0.14524 0427598
=R » R
Length of inter- 0.13881 - 410101 0.14078
nodes
' W 3]
e
HeReBrix -0.01225

*»2 Significant at 1% level
#* Signlficant at 5% level



Table 4

Analysis of variance table for the selected clones under character

Hean sguare

KOs OE millQQ

Source di Garmina=-  Shoot count HeR.Brix Total Number of Length of
tion weight ble canes at internodes interncdes
{45 DAP) @ (80DAP) {10th harvest at harvest at harvest
month)
Replication 2 190,782 131.6761 21,2515 540764 367089 24.7296 5.1884
. "y s Wi g o h: R o e
Traagtcmentsg 70 200.8158 19847009 14,2578 604597 68.4551 366879 3.3557
Brror 140 92.978 3i.6284 5.7201 841559 13,2851 3.4852 1.0437
()
Ca
FMosan sguare _
sSource 4afg Girth of cane loight of cane Welght of Gressy shoot  Humber of Number of
at harvest at harvest aingle counts watar arrows
cane (180 DAR) shoots {(10th
e {(10th month)g
month)
Replicatlon 2 2.7919 141844903 15360681 8.3369 2.6805 G.0732
- wa C wk W e Wi
Treatments 70 1.0251 1598.,2298 109726.411 3.0773 1.2325 25773
BError 140 2+92000 24541029 34793.419 0.9856 443392 1.9849

0 Transformad values
v  Significant at 1% level



Table 5
Mean.and genetic parameters of different characters of the clonal population

Cogfficient of variation Herita- Expected

. ‘ bility genetic
g;' Characters Range. Hsan Pheno=- _ Geno= in the advance
* e typlc typic broad under sele-
' ; sense tione.
l. Cermination (45 Dar)- : © 25402= 83,40 57.1305 29.21 . 13.37 - 2096 72051
2« Shoot count (90 DAP) : 7e67= 53,33 24.4923 32.66 . 30.68 - 62498 12.2847
Je HeReBrix (10th month) . 1248 = 21.8 17.9129 16.12 _ 9.17 32466 1.,9251
4. Total welght. of cane 4edl17= 18333 9.4313 40,00 29,75 55429 42973 e
5. No.of millable canes at WO
harvest 4,00 30.67 16,1843 3256 ) 25.02 59,02 64074
6 NO«. 0Ff internodaes at harvest 15.11=- 29,11 21.8277 16,65 14,30 7372 $5.5202
7« Length of interncdes at harvest Be55= 12,30 9,6335 13.32 843 40,08 1,0592
8« Girth of cane at harvest 6e20= 8056 723158 9,72 6437 42.84 - 0.6278
9. iizight of cane at harvest 134.61= 232,47 182,105 13.09 9,87 56,85 27.2121
10, Weight of single cane 441.67=2170.00 7688726 0.03 0.02 384,63 01257
11. Grassy shoot counts (180 DAPR) c - 23,67 64872 119.77 68454 3275 502817
12. SNumber of water shoots . 2067~ 21.33  9.3622 . 49.56 27.664 . 31410 2.9729
13, Rumber of arrows ' 0 - 2067 563545 _91.58 ‘ 81.16 _ 78.54 79338
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variation (B81.,16) followed by grassy shoot counts
(68.54) The minimum variation was displayed by weight

of single cane (0.02).

Tho masimum oxtent of range wag obgervaed in the
character weight of single cang, while the minimmum
degres of range vas registered in girth of cane at

harvest.

Haxitability manlfested wide variation in the
thirtesn characters studled. The maximum cnd the
mininum hexltabillty was displayed by aumbar of arrows
ané¢ germination respectively. All the characters
“@lgplayed relatively high degree of heritability. High
horitsbility was not always accompaniad by highor

genetic advence.

The expected ganetic advance was maximum for height
of cane at harvest and .. - aminimum for welght of single

CaD



ive Correlation studies in tho clonal population

‘ Thé phenotypic and genotyﬁic corralations batwaeen
the thirteen characters studied. among the sixtyfive
hybrid clones f£rom tha replicated trial are presented
in Table 6. The genotyplc correslaticns were found to be
greater than the phenotypic correlations. The shoot
count was found to be positively correlated with total
waight of cane, nutber of milleble canes, grassy shoots,
number of water shoots and number of arrows, while this
¢charactar was negatively assoclated with number and
lenath of internode; helight and girth of cane and welght
of singlae cane. HeReBTix displayed negative <orrelation
with the characters, total weight of cane, numnber of
millabla canes, length of internode, height of cane,
gragsy shoot count, number of water shoots and numbsr of
arpows, while it phowed positive correlation with three
characters viz. numbser of internodes, girth of cane and
wolght of single canes The total waight ¢f cane displayed
positive assocliation with all the characters studied
except grassy shoot counts. The nunber of millsble canes
was found to ba nogatively assoclated with glrth, waight
of single cano and graszay shoot counts, but it showed

positive correlation with number and length of internode,
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height, number of water shoots and numbar of arrows.

The numbar of intsrnodes was positively associated with
three charactars, viz. girth aﬁd height o0f cane and
welght of single cone, while it reglstcred negative
correlation with othor characters. The length of
internods was positively correlatsd with all the
chapracters studied except shoot count, HHeReBrix and number
of internodes. The girth of cane was seen positively
co;ralated with HeRe.Brixz, total weight, number and

length of internode, height of cane and weight of single
cans, Howaver, the girth and number of millable canes
reglsterad a negative none-significant corrslation. The
height of cane displayed negative corrslation witn HeR.
Brixs At the same time it manifested positive signi-
ficant correlation with total weight, number end length
of internodes and weight of single cane, But this character
manifested a positive nonesignificant corralation with
nunber of millable canes.

Weight of single cane had positive correlation with
HeReBrix, total welght of cane, numnber of internodss,
length of internode, girth and height of cane; while it

was nzegatively correlated with shoot count, number of



- Germination (45 DAPR)
- shoot count (90 DAP)
~lisReBrix (10th month)
- Totél walght of cane ~

- Nunber of millable canms at harvest,
- tiumber of internodes at harvest.

- Legngth of 1nternoﬁe'at-harvest.
- Girth of cans at harvest.

- Heightfof cane at harvest.

= Welght of singla_Cane

- Grassy shoot counts (180 DaP)

- umber of water ahoots

= Number Of arrowse.



[ise.t DIAGRAM SHOWING CORRELATION BETWEEN IMPORTANT ATTRIBUTES IR Sacchatum oﬁ{cinntun.J
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millable canes, grassy shoot counts, water shoot counts
and number of arrows. Grasay shoot counts were found o
have negativa associations with gll the characters excspt
germination, shopt count gnd length of internode, whorse
it manifested positive associations. LNumber of water
shoots had negative corrslations with all the characters
except total weidght of cane, number of millable canes
~and nurber of arrouws in whieh case, the correlaticﬁe.were
positiva and signiﬁicént. The character, number of

arrows f£ollowed a similar pattern,.

The gendtypic correlaticng among the thirtesn
clinracters of the hybrid clones studied in the replica-
ted trial ers dlagramatically represented in Figure (1).

ve Haterosis

Tha mean Valueé q£ parants, standards and Fl hybrids
and thoir hetsrobeltiosis, relative heterosis and standard
-hetercsls in porcentage are prasented in Tables 7 to 18,
Table 19 represents the psrcentage of hybrids diaplaying
signiflicant positive and negative hetorosis, which is dige
aramatically reprosented in Flgure (6). '
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1. Garmination ( 45 DAR)

The mean valuss Of the hybrids were found to be
ranging from 25,02 to 83.40, The maximum and the minlmum
valuos wera recorded by hybrid clone nusnbers sixty nine
and thirty nine raspectively. The hybrids displayed
aignificant poaitive hoterosis over the better parental
and midparental values and a slight enhancement over the
fourth standard, namely Co 62175,

ilaterobeltiosis was positive and significant in
three of the hybrids ( 4.65) and the values ranged £rom
35e14% to 39,78%. The maximum valus was recorded by
clone number twenty one and the minimum by £4i£ty one.
The nunber of individuals displaying significant poaitive
relative haterosis was much higher (12). The highest
value 0of 67.283% was recordsd by clong number twenty
and the lowest value of 34,03 per cent by clone number

elevan,

Significant negative hotercbelticois was displayad
by two out of the total sixty five hybrids (3.08#%) and ths
values ranged £rom 33,71 per cent to 35.84 per cent,

Relative heterosis was significant and negative only in



Tha mean values of parents standards and El hybrilds and

Table 7

thelr hateroslis in percentage

Gérmination ( 45 Dapr)

Standard Hoterosis

Parants, Hetero= Reola=
stande tean baltio tive
ards and Gis Hetaro- 1 2 3 %
hybrids sds
) 2 3 ) 5 6 T 3
1 71414
2 5665
3 57,92
4 49,86
5 32469
6 49412 |
7 45480 = 6a75 11495  «35,68 =12.15  =20.93  ~ 8.14
8 49,92 1,63 22,02  =29.83 =11,88 ~13481 12,03
9 40.20 =10.016  B.08  =37.87 =21.98 -23.60  ~11,35
10 55.21 12,398 34.95  =22.35 = 2.54 - 4468 10.73
11 54483 12.62 34,03  «22.93 - 3.21 - 5.33 9497
12 47.41 - 3,8 15,80  =33,36 =16.31 ~18415 = 4,9
13 59¢38 20489 45415  ~16.53 4482 2452 19,09
14 87.75 = 2.79 16472 32,08 =15,71 w17456 = 4423
15 52055 6698  28.45  =26413 = 7424 - 9,27 5440
16 32.56 =33,71 20441  «54.33 ~42.53 -43.%8  -34.7"
17 36060 =25049  =10.54 = =48058  =35.39 236481  =26459

{Table contdes)
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47

i

1 3 3 3 5 3 7 )
18 48431 = 1.65  38.00  «32.00 =14.72 ~16e59 = 3.11
19 49404 = 0.,0016 19,87  =31.07 =13.43 “15433 = 1.64
20 45.00 ~ 0,084 9499 -365;; ~20456 =22431 =~ 9.75
21 68,66  39.78  67.83 - 3.43  21.2 18.54 37.71
22 66035  31.0L 573 - 9,54 13,59 11410 29406
23 51,59 5,03 26,11  =27.88 = 8,93 -10.92 3047

24 45,00 - 8439 9,99  =36472 =20.56  =22,31 = 9.75
25 42,60 =13.27 8013 =00412  =28080 <2645  ~14456
26 35496 ~26.79 =12.00  -49.35 36,52  -37.51  -27.88
27 52445 6.78 28,21 =26e27 = 7441 - 9.44 5419
28 49,9 1459 21,98  «29.86 ~11.92  ~13.85 0.60
.29 57455 17016 40.63 19420 159 - 0.64 15.42
30 ¢9,57 0079 21402  -30.40 ~12.60 14,52 =~ 0.70
31 50,95 3073 2454 28438  =10406 -12,03 2419
32 84499 = 8441 9597  =36e78. =20458  -22.32 = 9,77
33 20055 =39486 =27.77  =50.46 =47.88  -48,08 ~40.73
34 59,51  21.15  45.47  =16.35 5,04 275 19.35
35 44e11  =20.2 7.82  =37.38 =22.13 ~23.84  =11.53
36 45,00 = 8439 9499  =365474 =20456 ~22431 = 9475
37 40,60 17035  =0.76  =42.53 ~28.33 ~29,90  =18.57
38 49.81 1,40 21,76  =29,98 =12.07 ~14.00 = 0.1
39 49.17 0102 20,19  =30.88 =13.20 ~15.11 - 1,38
40 38446 =21,70  =5.99 =45.8] =32.11 ~33.60  =22,86
a1 66,52  35.43  62.80 - 6449  17.42 24.85 33441

{(Table contde.)
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{(Table 7 contds)

1 2 3 4 5 6 7 8
42 45482 = 6472 12,00 =35,58 =19.12  ~20489 = 8,10
43 50470 3422 23493  =28.73 =10450  =12,47 1.68
44 51469 5423 26435 =27438 = 8,76  =10.76 3467
45 46065 = 5.03 14403 =3ded3  =17.65  =15.46 = 643
26 43,40 =11.64 6409 =38.55 =23,39  «25.07 =13.96
47 64,17 30464 - 56.856 .= 9,79 13,27 . 10.79 28,7
48 46459 = 5.15 - 13,88 ~34.51 <17.76 | 19456 = 656
49 48428 = 1,79 - 17492 .=32,13  =14.85  =16.71 _ = 3,25
'S0 63410 28446 58430 . =11,30 . 1139 8,94 26455
51 53,09  B.08 - 20,77 . =25,37 = 6428 . - 0.34 6448
52 44,96 =847 9490 - w3G,80 20,64  =22,38 . - 9,83
53 46460 = 5413 . 13,91 =34.50 =17.76  ~19.54 - .54
54 43,38 ~11.68 6e08 . =39402 =23,42  =25,10  =12.99

"85 53,34 8459 30438 - =25,02 -~ 5.84 - Te91 6.98
56 48413 1489  17.80 «32426 <14.93  ~16.8 - 3.35
57 66.38 35,18  62.28 = 6.69  17.18 14461 33.13
58 4741 = 3448 15,89 © =33,36 ~16.31  =18,15 = 4,91
59 44431 = 9.79 8e31 =37¢71 =21.78  =23,50  =~11.13
50066  3e14 23483 =30,79 10,57  =12¢53 1,60

(Table contde.)
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(Table 7 contde)

1 3 4 5 G 7 8
61 48435 = 1457 18,19 w3208 =14.65 w16452 = 3,03
62  55.22 12442 34.98 ~22¢38 = 2452 = 4,66 10,75
63 46460 = 5413 13492 ©34e5  =17.74 ~19.56 = 6454
64  58.62 18,93 42,80 ~i7.88 = 3412 = 0,86 17,17
65 42459 =13.29 4ell 240613 ~24.82 «26.46 =1458
66  §4.01 9495 32402 m24408 = 4,66 = 6475 8,32
67 51445 . 4.78 25,76 «27.68 = 9,18 =11,17 3419
68 49,92 1463 | 2420 =29,83 ~11.88 =13,81 ~ 0,12
69,  S7.63 17,32 40.67  =18.99  1.73 = 0.50  15.58
70, 87,81 = 3.4B 15,89  =33.36 =16.31 =18.15 = 4,91
7L 49.10 . = 0,041 20402 =30.98 ~13,33 «15.,23 = 1.52

CoDo I (0405) = 13¢5
Cole I (0401l) = 17.72
CeDaIl (0eD5) =~ 15,59
CaDuII (0.01) = 20.55
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ons hybride Significant negative stondard haterogis

wam reglstered by thes hybrids over all the four standards
agénéhé maximum over tha £irst standard les. Co 449. Tha
number of hybrids‘in cach éomparison wara £ifty seven
(8769%), four (6415%), 8ix (9+23%) and two (3.08:)
rospactively. -

2. Shoot count (90 DaP)

a
Tha hybrids were found to have range of mean values

from 767 to 53,33« The maximum and the minimum values
were displayed by clone numbers thirteen and seventeen
respactively. Among the six comparisons, significant
positive haterosise was observed in all, Hon= of the
hybrids exhibited signiiicant negative heterosis over the
mid parental vaiuaa. But this trend was observed in all

othaxr comparisons.

among tho sixty £ive hybrids, sixteen (24.623%) exhibited
significant positive haterosis over the better parent.
Cleona humbar thirteen displayed ths maximum\valus of
190494 por cent, while clona number thirty eight recordsd
the minimum value of 60.01 per cent. There was pronounced
enhancament in the number of clones (33) displaying hatero-

sis over the mid parental value. The values ranged £rom



Tho maen valusos of
thelr heterogls in

5]

[ S

fable 8

parents standards and F:L hybrids and

percentage

Shoot count { 90 DAP)

5tandard Heteresis.

Parents, leterp= Rola-
standards Hean ' beltio- tive
ané Bls Holtaro=- 1 2 3 4
hybriQs sis
1 2 3 ) 5 6 7 8
1 18433
2 1550
3 30467
4 23,67
5 34,33
& 23,433
7 . 24433 32073 B6e97  =20e67 2,79  =29.13  4.29
8 18067 1085 2045 «35413 =20e13 =582 ~19.97
9 25467 40004 6551 w16.30 8,45  =25,23 10.03
3 %% % oy
10 33.00 80903 1120‘-’0 7960 39942 . - 3087 41645
11 36433 98.30 136.35  18.45 53.45" 5,83 55,7
Wy TR
12 32,00 . 74.58 106445 4e3& 35,19  w 6.79 37.16
bk fo ¥ wi nH b g g wE
13 53433 15094 244,06 73088 125,31 55435 128.5
¥ 4
14 24400 30,93 54 .84 -21e75 1.39 =303 2.87
-4 " R w e
- 15 37,00  101.55 138.71 20.64 56.33 7.78  58¢5
' Vo
16 17467 =360 14,00 =42.39 «25¢35  =48.53 «24.26

{fable contde )
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(Table 8 contd.)

1 2 3 4 5 6 7 8
s "k - w
17 767 m58416  w=50e52 ~ 0075  =~G74G0 =77.66 =67412
18 23.00 25448 48,39 ~25,01 - 2,83 =33.00 - 1.41
19 - 129.67 7031 26090 =35.87 «16490 =42,70 =15,69
20 25,00 36,39 61,25 -18.49  s.62 -27.18  7.16
21 23033 27420 50.52 =23.93 =~ 1.84 =32.0% -
_ - . ok At - * o
22 35,33 92,74 127,94  15.18 42426 . 2,91  S51.44
23 . 26,00 30,93 54.88 =21.75 . 1,39 -=30.03 2,87
26 17433 - 5,46 11,81 =43.80 «25.35 ~49.8% 25,72
25 . 21.00 14457 15,48 =31.55 -11,28 -38.8] = 9.99
26 13,67 =252  ~11.81 =55.43 ~22.28  ~60.18 ~e1.4l
27 20,00 se.d1 6700 - 5.5 22052 -15.53 24430
28 23,00 25,48 48,39 =25.01 = 2,83 =33.00 - 1.41
20 36,00 196,40 132,385 17.38 52,88 | 4.8 543
30 27,00 47.30  74.19 =12.97 14,07 =21,35  15.73
31 27,33 49410 76,33 <10489  15.46 #20.32  17.15
32 23.67 29413 82,77 ~22,83 - =31.03 1.46.
3z De33  =49.40  =39.81 =60.58 -60.58 <72.82 -50.01
34 23.67 29,13 39.81 = 7.00 - ~20.66  1.46
35 18400 = 1.80 16,13 -41.31 -23.95 -47.57 .22.85
36 2167 18432 39481 =29.84 ~ 8,45 -36.85 -30.58

(Table contd.)



{(Table 8 contde)
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i 2 3 4 5 6 7 8
37 18033  =21s82 = .55 =53.28 =39.46 =58.36 =38.58
38 29,33 €0.01 83,33 = 4437 23,91 ~14.56  25.72
39 22400 20,02 4194 =2B.37 = 7.06 =35.92 = 5.70
40 11033 =38.10  =26.00 =63:06 =52,13 =66.59 =-51.4%
41 36,00 96,38 132,38 17.38  s52.88 4.86  54.5%
42 29433 60,01 89.35 = 4.37 23,91 =18.56  25.72
43 22,67 23,60 86226 =26.08 = 4,22 ~33.20 = 2483
44 20,00 9e11 20003 =38.79 =15.50 =41,74 =14.27
45 17,67 = 3460 14,00 =42.38 .25,35 ~48.8% -24.26
46 16,00  -12.71 3423 «47.83 35,19 =53.39 -31.42
47 32.00 76,58 106,48  8.34  35.19 = 6.79 3716
a8 23,67 29,13 39,81 =22.83 - -31.05 1446
49 18.33 - 18,26 =80.35 22,56 ~=46.61" -21.43
50 25467 40,04 65,61 =16430 Bo45 =25423 10,03
51 26433 43.64 69,87 ~14416  11.2¢ =23.30 12,86
52 20400 9411 20,03 =34.75  =15.50 =41.70 =14.27
53 21.33 1637 37461 =30.9% = 9,80 -37.28 = 8.57
54 20400 9411 23,03 =34.70 ~15.50 41,74 -14.27
55 26467 45 .50 72,06 =13404 2067 =22.31 16432
56 30,33 65.47 95,88 - 1.11  28.34  -11.65 30,00
57 65047 0528 2814  =11.65 3.00

30,33

haut 1-11

{Table contd.)



(Toblo & contde)

7

1 2 S | 5 6 8
58 44.00 140,04 182,87 43.46  e5.B8 28,17 80,88
59 114,00 -23.62 - 9,68 -54.38 40,88 -50.28  ~40.08
60 25,00 36439 61,28 -18.49  5.62  -37.18 716
61 14,00  =23.62 - 9,68 -5a.38 w1085 -50.22  -10.08
62 23.00 25,48 48039 ~25.01 =~ 2483 -33.00 - 1.2%
63 26433 43,64 69,87 -14.15  11.2¢ -23.30  12.86
64 28400 52476 50465 = Be7L 18429 =18.44  20.02
65 21,00 13,57 35,48 -31.53 11,28 =33.33  9.99
. 66 16467 3006 75.48 =45.65 29,57 -51.44  -28.55
67 24,33 32473 55097 =20467 2479 -29.%3 4.29
68 26,67 45450 72,06 -13.04 12,67 -2#.31 14432
69 43,67 13833  10i.74 42.5? 8443 27.2]  e7.13
70 15467 7431 26490 =35,87 =16.90 -4#.;3 ~15,69
7 2167 13422 39¢81 =20e34 = H045 36,85 - 7.12

CODO L (0005} - 7.8?
C.D. I (0001} “1‘3*37
 CoDeIl (0485) =~ 9,08

TP I

CeDe IL (0e02)=11.928
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52,71 per cent to 183,87 per cent: The clone numbers

forty eight and thirty two recorded maximum and minimum
values respectively. aAmong the four standards, the‘maximum
range of ﬁositive heterosis was displayed over the fourth
standard, ie. Co 62175, The range varied f£rom 41.45 per cent
£o 128.5 per cent. Three hybrids each manifested positive
heterosis over the f£irst and third standards, eight numbers

over the second and seven numbers over the fourth.

When compared to the standards, more number of hjbrids
displayed significant negative heterosis, The highest
nurber was with respect to the third standard, Co 997.

In this aspect ths values were found to be ranging £rom

2%.13 per cent to 77.66 per cent.

3. HeR.Brix

The mean values of the.hybrids £or this character were
found to be ranging from 12.8 p=r cent to 21.8 per cent,
The maximum value was recorded by clone number forty two
and the minimum by clone number twenty two. The hybrids
displayed significant positive heteresis over the better
-parental and midparental means only. Hsterosis was negative

and significant over tha four standards. Thirty nine



o5
Tablo 9

Tha mean values of parents, standarxds and 51 hybrids and
their heteroelis in percentage

HeReBrix

Parents, Hotero= Relative Standard Haterosis
gﬁgﬁdards Moan  beltiosis Heterosia 2 3 4
hybrids B

1 3 3 3 5 3 () )

1 15,93

2 14447

3 16027

4 18453

5 21.20

6 19400

7 17,40 9e23 20025 = 4476 = 6.10 =17.92 =~ 8,42

8 16.53 3477 14028 = 9452 =10479 22403 =13.00

9 14,27 ~10.42 1038 =21.80  «22.98 «32.85 ~24.39
10 18,67  17.20 29,03 2419 0.76 =11.93 = 1474
11 18,07 134643 26,88 = 1.09 = 2,48 «14.76 = 4,89
12 18427 14469 26446 - «12020 13482 = 3.84
13 16433 2451 12,85  «10e62 «11.87 =22.97 =14.05
14 14,33  =10.06 - 097  =21,57 =22.67 =324 -24,.58
15 12.20 ~17.14 - 8,78 =27.78 28,98 =37.% -30.53%
16 16440 2,95 13,34  =10626 ~11449 =22.61 =13,68
17 20,13 23437 39,13 10,18 8e63 = 5,05 5,95
18 16.80 5446 16020 = 8405 = 9,34 =20.,78 «11.58

{Table contd.)
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57

Xy 2 3 4 5 6 7 8
19 18.80 18.02 29,55 2490 1e46 =11,32 = 1.05
20 19,40 21,78 34.07 6419 4070 = 8,49  0.21
21 19.40 21,78 34,07 6010 4.70 = 8,49 0,21
22 12080  ~19.65 211456  ~20,88 «30.82 -39.88 -32.8%
23 16487 18046 30441 3428 1483 =10e99 = 0468
24 19,27 20497 33.1% 5447 3e99 = 9410 1442
25 20060 29433 42,38 12475 11417 =« 2,83  8.40
26 17.07 7416 17.97 6e57 = 7488 w19448 <10.16
27 21,27  33.8% 86,55 16442 14.79  0.33  11.95
28 16053 3477 14428 = 9,52  =10.79 22,05 =13.00
29 20,13 26,37 39,13 10.18 8463 = 5,05 5,95
30 17,93 12,55 23.81 - 1.86 3024 =15.42 = 5,63
31 20,60 29,38 42.58 12,75 11417 = 2,83  8.42
32 14480 = 7,09 2428 ~16.99  =20.13 =30419 -32.11
33 2113 32,84 46,03  15.65  14.03 - 0.33 i1.22
34 17.13  7.53 18038 = 6424 = 7456 =19.20 - 9.84
35 18,93 18483 30.52 3.61 2016 «10.71 = 0437
36 16.87 5,90 16059 = 7,66 - 8.96 =20.48 -11,21
37 19.07  19.71 31. %5 4438 2491 «10.05  0.37
38 16,93 6,28 17,00 = 733 = 8463 =20.14" =10.89
39 18467  17.20 29.03 2,19 0e76 211493 = 1,74
40 20,00  25.58 38.23 9447 7093 = 5.66 5,26

(Table contd.)



(Table 9 contd,)

1 2 3 4 5 6 7 8
41 18440 15451 27.18 071 = 0a70 =13.21 = 3.16
a2 19,27 20,97 . 33.3% 5047 3099 = 9,10 1442
43 18473 17458 29,44 2,52 1,08 =11465 = 1,42
44 19.73 2385 36438 7499 6048 = 6o93 = 3,84
45 16460 4421 14,72 = 9¢14  =20.42 =21,70 -12.63
46 116,00 0044 10457 = =12442 =13.65 =26.53 15,79
47 '17.67 10492 22011 = 3428 = 4464 ~l6sB5 = 7400
48 21,80 36,58 50480 19,32  17.65 2.83  14.74
49 18.73 17.58 29444" 2452 1608 =11.65 = 1.42
50 118,20 14.25 25078 = 0038 = 1,78 =14.15 = 4.21
51 17.53 ' 10.04 21015 ' = 4405 = 5,40 «17.13 « 7.74
53 20400 25458 38,38 9447 7493 = 5.66 5426
53 130230 ~17034 © = 8,78 =27.78 =288 =37.74 -30.53
54 19,00 19427 52031 3440 2454 .=10,38 -
55 '19,07 19471 31479 4438 2491 =10e05 0437
56 18473 17.56 29,44 2,52 1408 =11465 = 1442
57 17.67 10.92 22014 < 3428 = 8464 =16465 = 7.0
52 15460~ 2407 7481 14461  =15.8L ~26.43 =17.89
59 21,07 32427 45,61 15433 - 13,71 = 0.61 10.89
60 18,67 17.20 29,03" 2419 0e76 =11.93 = 1.74

{Table contde.)



(Table 9 contds)

2 3 4 5 6 7 3
61 13,87 ~12.93 = 4415  =26,08 25,15  ~34,58  <27.00
62 19093 25.;; 37.;; 0409 7¢56 = 5498 4.89
63 16493 6428  17.00 = 7433 = 8463 =201 =10.89
64 18e47 = 9417 - “20,80 =21.91  =31.75 23,34
. : 4 nw )

65 20427  27.24  40.08 10.95 9435 =~ 4439 6468
66 19467 23448 35470 7466 GelS % 7.22 3.53
67 14,80 = 7.09 228  =18459 =20.13 -30.:; 22411
68 19.33  21.34 33.55 5430 4032 = 8482 1.74
69  18.67  17.20  29.03 219 0.76  ~11.93 = 1,74
70 18453 16432 - 28.06 1443 - 12059 - 2.47
71 15.60 = 2407 7681  =14.61 =15.81 926¢4; -17.89

CoDe T (0.05) = 3.37

CeDo I (0.01) = P

CeDe II (0,05) = 3489

CoDe IZ (0401) = 5,13
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hybrids displayed significant_positive hetazosié over thao
midparental value and tfl.ia.?.ve numbers over the better parental
valuss The corresponding values expressed in parcentage
were 18.46 and 60 respectivaly. In the former compariaon.
the maximum haterosis of 50,66 per cent was :egisterad.by
clone number fortye:l.ght and the minimum of 23.921 par cant

. by clons numbar thirty. In the latter case, the range was
very litele (25.11 % £0 36.95%)s The clones displaying
the maximum and tha minimun values ware forty eight and sixty
two respectively. But none of the hybrids manifestad '
positive hatercsis ovar the standazﬂs. ‘

A3 regards negative hotsrosis, it was siganificant only
ovar the standards. Haximum nusber of hybzids were found
to £oliow this txend over tho third standard is, Co 997.
The range of hatamosis in thls respsct was £rom. 19.2 nar cent
to 39.62 per cant; The maximun range £ negative haterosis

was found to be over the same ntandard,

4. Zotal weicht of cene

For this attributa, the hybrids Gisplaysd mean velues
ranging £rom 4.417 to 18,333« The hybrid clones which

racordond the maximum gna the minimum mean valués were clone



Ths mean valuss of parents, standards and Fy hybrids and

Tabla 10

their heterosls in porcentage.

Total wsight of cane

Parents, Hoteroe Relae staﬁdard Heaterosis
Standards Maan beltio=- tive
angd sis Hatoroe i 2 3 4
hybrids slas
1 ) 3 4 5 G 7 ]
1 164483
2 12,817
3 23,217
4 23,417
5 19,817
6 26,0383
b~ L P AN Wk
7 12,908 ~21.682 0671 =54040 =G4e48 34,86 =51.07
" ” F1 " i Y
3 8. 458 “48.687 “34 oOl "53.57 =63-88 *57.32 "57& 94
9 6e825 «538.58 46478 70,80 -70.88 588  -74.1%
&5 # s
10 12,800 =22.34 o 0eld =34.07 =85.54 35,41 -51.48
11 To817 =52.585 30,01 6635 -66.63 6058  a70.3%
12 70550 =G5de2D <2208 a67.4B 6798  -61.55 -71.58
[.X o ¢ o
13 50400 =G7e34 w5787 76,78 =765 72,58  —go. B4
& oA W o yly % o &
14 9,983 =39.43 “2241% 57,00 ~57¢37 ~49.62 62.16
w3 oW * W
i5 144350 = 9430 16064 35461 «36,16 =24,56 <4333
16 110333 ~31.24 ~11.58 =51.10 ~51.80 42,87 -57.84
~61 .58 «50.98  «72.80 -73.1% 6855 76,53

17 G283

(Table contd.)



{Cable 10 contd,)

b2

1 2 3 4 5 6 7 8

Wi | 3.4 1.3 L §-

13 13'31? -19.21 3.90 "42.64 "43.13 -32080 "49.52

19 9,983 =39.43  =22.11 -5?.65 «57.5% 49,88  -62.18

) X 4.7 W ‘ R LT3

20 6533 =60.37  ~49e03 . =T1e86 <7210 =67+03 =75+24

‘ Rk ' K wk Wi

21 104200 =38e12  ~20e42  =5Ge07 =56ed4  =48.53 w6134

*% Wk o R R e

- 22 7500 . «58650 2 =81e48  =67.70 ~67.97  =62415 71457

, n% oy W W Wk W

23 60867 =58+34  =46282  ~70,42 =70,68 =55.35 ~73.97
W "

284 200200 =38018  ~20042 56407 ~56e44 «48.53 «=61.34

25 6717 «59.38 4785 71,07 «71.58 66,10 <=74.54

26 84500 =88.43  =33.68  =63.39 63,70 «57.11 =67.78

' , ’ ! W L3 Y ]

27 134367 ~18490 4029 . =82,43 42,92 =32.55 49,33

28 9,567 <41,88 . =25.36 <. =58.79 '=59.05 -51.9% 63 %4

29 5.967 =63.80 . ~53.48  <76.30 =74, §§ -69.89 =77.38

"W L 3] W

30 94233 <4277  =36e40  =59437 -59.72 =52.40  =64,25

31 144300 =13.24 11457 -38.41 -3@.93 -27.84 45 ¢80

A

32 14,383 . =12.74 12422 -38.0q -38.58 -27.42 -45,48

. Tk

33 9,383 83,07  =26279 - =52459 =50.93 -52.65 =G4 444

.34 9,800 ~40.51  <23.5¢  -57.%98 .-53.13 =50.55 -62.88

35 13,733  «2B.8% = 8,46 »49.33 29,85 <2098 -55.53

' o P T T ) o

36 6eBS0 59,66  =iBe12 -71.36 71460 ~66e44 «74.79

37 40533 ~72. 55 ~64.63  =80.48 ~80.8% -77.1) -s2.B%

»% ) e 2% R &N ww

3@ 70350  «55¢41  =d2.05  =68e38 =68+61 62491 ~72.14

L 1 ik '] w W

30 110133 32486 ~13e14  =52.05 =52.46 =43.82 «57.50

(Table contd.)
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63

1 2 3 4 5 6 7 8
oN -4 oW Lk W '3

40 5,600 =66e03 56831  =75.88 =76e09 =T1e74 ~78,77
Wk wii *r

41 164567 0451 20,26  «~28.64 =29.25 =16.40 =37.21
R i ¥ *ﬂ‘

42 14.833 "10-01 15073 "36011 -35-56 "25.15 -43-78
- o L 3] L - W *

43 94350 ~83,27 w2705  =59,73 =60.07 =52.82 =64456
1 w %% ddr [ & 3

44 BoBS8  ~87ed7  =32e45  =62071 =63403 «5Ge31 =67.18
i * i | 4] i - &

45 Be150 =50e56  =36e4l  =64e90 =65¢20 «58.87 =691l
fe oo L T *& o N

46 60383 =61028  =50e20  «72e51 «72474 «67.73 «=75.81
Wi wH droly e AR 3]

47 6483  =60+67 89642  =72408 «72431 =6720 =75.43
!l_&* L] . L4 &t ¥r el b ¥

48 60317 51468 50471 . =72079 =73.02 «68,12 =76+06
& A * b 31 b 2] o

49 6e167 =62050  «51¢88  «73¢44 «=73.66 «67.86 =76.63
W W b 3.1 W% b 3.4 W

50 40817 =73¢30  =65¢54 80408 =81.1¢ ~77.71 =83.26
51 13.360 =18,95 4424  =42446 42,85 32,38 ~49.36
52 9,800 «40.58  «23.5¢ =57.78 -58.18 -50.58 52,38
53 74400 =55.10  =82.38 6315 «6B.40 «62,66 =71.38
[ X3 & W v e 1 ¢ Rk

54 10650 =35439  =16491  =58el3 =54452 =46¢26 ~59.63
| T ] o [ L) LT AN xR

55 70067 ~57e13  =44.86  =69¢56 =G9¢82 ~64.34 =73.21
56 70267 5581  «43.80  ~68.00 «68.57 -63.3] -72.4¢
57 18,333 11,22 43.08  =21.04 w2171 = 7.49 -30.5%
* W L 4.3 nw N Tah s

58 50700 =65.42  «55e53  =77e85 =75.66 «7l.24 =78.40
124 |34 wR o v W =i

59 70817  =52458 w3901  «66433 =66e62 =60e55 =70437
3 3 | 4. 13 W

60 12.183 "26.99 had 4.‘35 "47053 -47097 "38.52 "53'82

(Tablae contd.)
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eyl eiiier o
2 3 4 5 6 7 8
. -ww R T T - Rk T
61 9,922 =39 480 22659 =57:26 «57.63 39,93 wB2439
Wi " fK  ww T C kW
62 5167 =0Be65 =59 469 -7?.74 7793 =73e93 ~30e42
T Tk *k  w% e W
63 70550 "'54.20 "'41.09 “67-48 '57.76 "61.90 "'71.38
¥ : A ©ded et o
Gd 11-259 "31-75 -12023 “51054 -51.96 ""53n23 “57.36
65 100650 =35.35  «16491  =54e13 -54¢38 ~46.32  -50.33
’ . . . AW L X ok
66 12.367 24,97 - 3,51 wdGe 73 «id7.19 w3759 =-53413
' st e ) T kW R FOR®E .
67 Dell?7 =44.69 =28487 50,73 *ebl,07 «53.99 55,44
L vk T © Wk . Rkw
68 13,433 =~18.50 - 4,81 «42.14 =42.64 =32,21 =49408
69 84603 . ~07.38  «32.38 62,80 -62.8% 5658  -67.58
B T Ak © an s
70 12.283 ~25448 - 4417 wl7:00 =47.55% 38,02 =-53:44
:  ww ) T bk e . oww R
71 8,383 19414 =34,59 «~6382 =54,20 5770 58,23
CebDe X (G.{JSJ - 3,96
CeDe I (3o01) = 5,27
Celle II (0605) = 4462°
CCD. 1L (0.01) . 6009
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numbar £ifty seven and £ifty respectively. Positive
significant heterosis (43.,04%) vas observed in ono hybrid
only over the mid parantal value, wihile significant negative
heterosis was observed in él} the gix gampanisons ie. over
the botter and mid parental valuzs and over the four

standards .

All the sirty five hybrid c¢lones recorded signi-
£lcant negative heterosis over three standardssy ie. first,
second and fourth otandards. The rangs of values with
respact to the above atandards were almost the same,
Fifty hybrids exhibited significant negative heterosis
over botter parent and thirty three numbers followsd the

same pattern for comparisons with mid parent.

5. Humbar of millable cones at harvest

The meozn values ¢f hybrids for this character
ranged f£rom 4,00 t0 30,67, Clone number £ifteen registored
the maximum value and clona nunber seventeen, the minimum

valua,

* Comparatively lesser number of clones manifested
significant yositivb heteorosis than significant naegative

hoterosis,
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Table 11

The mean values ©f parents, standards and ¥, hybrids and
thelr heterosis in parcentage =

Humber of millable canes at harvest

Parants, Hatorg= Rola-~ Standard Hetearosls
ptandards Mean beltio- Live
and sls Hotero-
hybrids Bis 1 3 4
1 19400
2 14467
3 29,00
4 21.67
5 21,67
6 23.00
bl 4
7 23433 22.79 50403 =19.55 7.G6 7.66 1.43
Al 4.3 L] | '3 ]
8 13467  =28,05 - 5082 =52e86 36492 «36,92 =d0.57
' Yk - oy Yk
9 13,67  =38.05 ~ 6482 =52,86 =36492 =36492 =40.57
10 20,00 = 5.26 =36.33 «31.03 = 7,71 = 7.71  =13.04
|
11 16400  =15,79 - 0407 =8485 =26017 =26e17 =30.43
¥ & o ww [ 3]
12 13.67  -=28.05 - 6082 52486 =36492 36692 ~40.57
_ x® ik ke e v
13 13033  «29.84 = 9413  «54,03 =38,49 =34.49 ~42.04
Wk = 13 F 3
14 15.00  ~21.05 2425 =48,28 =30.78 =30.78 =34.78
A * 0 ] fe%
15 30467 61e42 109,07 5,76 41453  41.53  33.35
*w frk e R
16 - 13.0  -31.58 =11433  =55,17 =40,01 ~40.01 =43.48
17 440 ~78.55 =72.73  =86.31 -g1.38 21 8F g2 B}
" w
18 1633  =14.05 2132  43e69 24,64 =24.64 =29.00 ‘
(Table contd,.)
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1 2 3 4 5 6 7 8
19 15433  =19.32 4450 7.3 20,28  «20.28  ~33.%8
20 - 12467  =33¢33  =13.63 w5631 21,83 «41.8%  -44.51
' &
21 18433 = 3453 24,95 =36478  =15.41  =15¢41  «20.30
22 18,33 = 3,53  2¢.95 «36.70  =15.41  =15.41  =20430
wR bR ¥ EiA b3 ]
233 10400  =47¢37 =31483 a55.52  =53.05  =53e85  =56.52
24 1633  =14405 11432 w8360  w28.64  =24.64  =29.00
25 14400  ~26e32 = 4e57 «51.78 35435  =35.38  ~39.1%
26 10467  =43.B4 =27.27 6331 =50.08  -50.58  -53.81
27 18433 = 3453 24,95 “36e78  =15441  =15441  =20430
Fg *r
28 16467  =12426  13.63 w82452  =23.07  ~23,07  =27.52
20 18467 = 1.7¢ 27427 ©35e62 ° 'mwl3eB4 - =13.84 ° =18.83
30 1767 = 7,00 20445 30007  —18e48 = =18.46  =23.17
R
31 20400 5,26 ° 36.3% w2705 = ToTi - = TeTi  =13.04
o ) b
32 24.67 29484 68417 ~14493 13484 13.84 7426
fﬁf‘ o Wik % (3] ¥
33 9400  =52¢63 w3565 w68e97  =58e47  =58447 . =60.87
B
34 18400 = 5426 - 22470 n37.93  =16.94  =16494 = 21,74
oy
35 17067 L 7.00 20.45 “39007 “"18046 -18.46 "23.17
36 18400 = 5426  22.70 «37.55  =16.94  =16.98  ~21.74
ey X . A ¥t HR L3 e
37 967  =49.411  =34.08 “56.66  =55e¢38  =55,38  =57.96"
38 18467 - = 1.74  27.27 ~35,82 . ~13.84  =13.8¢  =18.83
] -4
39 21.0 10.53  43.15 ©27459 = 3409 = 3409 = 8,70
i w v X ] Wik ]
40 9¢33  =B0.89 . ~36.40 “57483  =56495  =56405  =59.43
" "W
41 25,33 33.32°  72.67 ~12466 16489 16,89 10.13

(Pable contd..)
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1 2 3 4 5 6 7 8
TR
42 18.00 - 5,26 22.70 37,93 =164,94 =16,94 2le 74
%
43 17.67 - 7.00 20-45 -39n07 "18.46 -18.46 ""23.1?
vk
44 18,33 - 3653 24,95 =30479 15641 «15.,41 «20.30
g ' w % ¥
45 14,33 =34.58 - 2e32 «50:59 «33.87 «33 .87 37670
‘ A R i o ww
46 10,67 23,84 ~2Tu27 63,21 =504 76 =50,76 «53,61
e "
47 16,00 «i5.79 2,07 =44 .83 -26e17 -26e17 «30,43
T A & i
48 13.33 -29.8‘3 - 9913 "54.63 "38049 -38.49 "42004
-5 3 & * @ ke
49  10.33 ~85,63 <2058 =64.38  =52.33 <52.35  <55.09
' e s e e
50 9467 =49611 7-36.08_ =06466 =55,38 . «55.38- . =57.,96
o o * . %
51 14.33 =24 458, - 2032, =5B0.59 =33a87 . «=33,87 . =37.70
R & * *
.52 15,33 - -13431 $450 =47.14 w2020 =29,26 «33,35
#* s . i
53 21,00 ° 10,53 43.15 2759 - 34,09 - 34,09 - Be70
. . R ’
54 18.00 - 54,26 22.70 =37e93 =16a94 =l6.24 @=21.74
) ' ' &« *k W ke
S5 11.67 38,53 13.63 «59,76 w$GelS =46el5 | =~49,26
‘ ’ ' ' Or's *
56 16,67 -13.26‘ 13963' =42452 2307 23,07 | =2T7,52
57 24433 28,05 65.85 =16-10 12.28 . 12.28 5478
"R ek ws ¥ e Yedr
53 10,00 37437 =31,83 =05,52 ~53 485 w353e85 T =BH.52
vk ® & e "k
59 11,67 =33,52: 2045 =594 76 =46,13 —45.@5“ ‘el D4 26
. : Bk ¥ L
G0 22.67 19.32 54.53 «21.83 4,61 de61 = 1.43
' . o i w
51 16.69 -1S¢79 9007 "44083 -26.17 -261317 -30.43
: ' 3. W w oW
62 15.060 w2l oli5 2225 =48,28 =30,78 30,78 «34,78

(ﬂébb. Codﬂu)'
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1 2 3 4 5 6 7
63 18,00 = 5426 22470 - =37450 =i6e04  «i6e98 «2le74
< . : . wE - . .
64  18e00 = 526 32,70 =37.90 ~16,94  =16.94 =21,74
. e o 4
65 16400  «15479 9407 =44.83  =26.17 26017 =30.43
' ok ¥ * _ %
66 15433  =19.32  4.50 ~47.14 . 29,26 =29,26 .=33,35
A ¥ & o i
67 12467  =33a32. 13463 =563l =41e53 =41.53 =44.91
W

683 23467 2056 © G1l.35 =18.78 0e23 9423 2,9t
69 20,67 8479 40450 ~28e73 = 8461 - 461 '=10.13
& *®
70 15.33  ~19.32  4.50 =47,3% -29,26 -29.26 .-33.35
- - ' 4 T e
71 15,00 . =21.05 2425 4820 ~30.78 w3078 =34,78

GeDe I (0.05) = 5,10

CeDe I (001} © 5.73

Cele II (0.’05) = 5@89

COD! by {0001) = 7.77
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Out of the sixty £ive hybirid ‘clones, heterobeltiosis
was positive and significant only in three clones (4.623%).
The values of hateroaié ranged from 29.84 per cent to
61.42 por cent, Thoe maximum and minimum values were
displayed by clone nunber £ifteen and thirty two respectively.
Relative heterosis was gignificant and positive in
comparatively highser nurber of clones (11). The f£igurse
expressed in percentage was 16.92. Tho maximum value
(109.07#%) for relative hoterosis was recorded by clons
number Zifteoen and the minimum value (36433%) by clone
nunber tene. Standard heterogis wes very low and ouna clone
aach manifegted this phenomenon over thz second, third and

fourth standards.

Heterobaltiosis was signlficant and negative in
£ifteen clones (23.085%) only.' ihe heterotic values were
found to be ranging from 31.58 per cent to 78.85% per cent.
The maximum value was displayed by clone number seventeen and
the minimum by sixteen. Relative hetorosis was negative
snd aignificant only in threse out of sixty five clones.

The maximumn number of hybrids (59) displaying standard
hetagrosis wvas cbserved with respeoct to the £lrst standerd
les Co 449, Tho marimum value in this aspoct was 86622

par cent which was pecorded by hybrid clone number seventeen

and the minimum value 21.83 per cent by clone number sixty.



The number of hybrids with respact to other standards were
thicty each for tho second and third standards and thirty-
£ive for the fourth standard. Among the gtandards maximun
range of heterosis was observed with raespect to the first

standard,.

6, Numbsr of internodes at harvest

The meximun mean value of 29.11 was recorded by
clone numbar slxty seven and the minimum value of 1S.il

by clone number thirty seven,

The aumber of hybrids manifesting signiilcont
positive heterosis over thoe better and midé parental values
wore found to ba equal (forty threse eech) for this charactasr,
The hybrids disployced an almost equal range 0f haterotic
valuzse The ranges viere 15.05 per cent to 64.74 per cant
and 16.91 per cent to 67.4 per cent zespectively. The
meximum valuss weme recorded by <¢lone numbor sixty seven and
the minimum values by clone numbar sixty one, in both
raspects. Flve hybrlds sach manifested significant positive
haterosis over tho pecond and thipd standards, ilere also
almost equal rangos of values werg observed (10.34 per cent

%o 18,00 per cent and 10.83 par cont to 18.53 per cent).
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Table 12

The moan values of parents, standard and ¥, hybrids and thelr
heterosis in percentage
Number of internodes at harvest

pParents, lloterc= Relative gt:anderd Heterosis
Standards Maan baltio=- h?taro-
and siz sis
hybrids 1 2 3 4
1 2 3 4 ) 6 7 5
1 17467
2 17.39
3 26,78
3 24,67
5 24.56
6 30.89
7 16088 = 696 = 546 =38.61 =33.38 «33.08 ~46.%8
fie %
8 2733 54.67 5716 2,05 10678 11438  =11.52
' Nk . 14 " o
) 18.44 4436 6004 =31e14 =25425 =24¢92 =40430
10 17455 = 0.68 0.92  =34.87 «28.88 «z8.854 =43.19
W [ 2] xWw o
11 1933 9439 11,16 =27e82 =21.65 <31.29 «37.42
12 19,22  B8477 10452 28,33 -22.08 <21.7% -37.%8
13 17422 = 255 = 0,98 35,50 30,50 -29.83 -44.%8
14 20,78 17.60  19.45  =22.30 <15.77 -15.38 ~32.%
N
15 17467 - 16410 =34.02 =28.3F «238.88 ~42.30
i * ¥ oAk =
16 12,89 - 6690 "8¢03 «29,46 23,43 23,09 «38485
* w & % T e
17 20,92 1839 20030 =21.88 «15¢20 =~14.82 «32.,28
. L& R

(Table contd,.)
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i 2 3 5 6 7 8
19 28022 37,07 . 3938 = 2,56 = 1,82 = 1.38  =21459
% W 3. =W
20 18,44 4436 6e04 @31e14 =25.25 =24.92 ~=40430
.2 W srw el
21 19,78  11.94 13,74 =26e14 =19482 =19¢46 =35.97
22 23,22  31.41 33.85  =13.38 - 5,88 - 5.46 24,58
- . e W " ¥ -
23 21.78 23'26 25024 “'18.67 -11c71 -11032 ”29.49
) ik L3 e &
24 28466 62420 64481 7.02  16.17 16469 7.22
25 20,39 18422 20015 21,85 «15.52 <14.858 32,37
26 27,22 54408 56453 1,66 10434 10.85 =11.88
27 23,42 3285 30,98 <1247 = 4490 -8.56 =24.1%
28 25.00 41,38 438 - 6.65 | 1.3¢ | 1,79  -10.6%
29 26,00 4744 49.81 - 2.91 5.39  5.86 15,83
30 24.00  35.53 38401  =10438 = 2,72 =228 =22.430
31 25.22 4295 45,08 5,83 2423 2,69 18,36
32 20444 15,68 17,58  =23.87 -37.95 «16.78  33.83
a3 23.18 23,77 33,30 13,44  =6.04 =5.62 =24.98
3¢ 20,68 15.68 1754 23,87 -17.18 16,78 -33.53
35 21,00  18.85 20,76 =21.58 14,88 -14.830 -32.0%
36 20.00  13.19 15,02 =25.33 =18.83 ~18.57 -35.58
. 37 15,11  =1440  =13.11 ~43.58 -38,78 -38.,88 -51.08
{fable contd.)
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1 2 3 4 5 6 7 8
o i o« W
38 24411 . 3645 38,64  =0097 w2427 1,83  =21.95
39 23,89 35,38 37.38% 21079  =3.16 =273  =22.80
W % ww i
40 18456 5G4 6473 =30,69 ~24.77 «24.43  =39.92
41 26456 50031 52473 =0.82.  7.66 8414  =14.02
W 1 Ex
42 24.33 37-69 39.91 "'9.15 -1b38 “0.94 “"21.24
Wi R L 3 oy % w
43  21.44 21.34 23429 =10¢94 =13.02 =12476  =30.59
[ X b33 o 3
44 22422 25,75 27077 «17403  =9.93 «G¢53  =28.07
% & R ® * %
45 23,44 32465 34079 =12e47  «4499 wdo56  =28.12
46  21.11 19.4% 21038  «21.17  «14e43" «14.08  -31.08
47 22,33 26,3% 28,87 16083 = 9.49 «0,08  =27.5%
48  21.00 18,85 20076 2158  ~14.88 «14.50  -32.0%
49 21,11 19,47 21,38  ~21.17 14,43 -14.08  -31.88
50 18433 3.74 5031 =31eB5 w2570 =25.3F  ~40.88
51 22400 2458 26,51  ©17.85 10,82 =10.42 «28.78"
52 2211 25,13 27,48  «17.88 - ~10.38 -0.08  -28.43
53 18478 6428 7095 29,01 ~23,88 23,53  -30.38
e 1. 'Y "
54  22.22 25,75 27¢77  =17403  =9,93 0,53  =28,07
55 23455 33,53 3583  «12.06  =8e54 wdell  ~23.%8
Wk 1 '
56 25.33 43-35 45.66 -5.41 2.68 3.14 "'18.00
57  19.00 7.53 9426 =20408 «22.08 «=22.64  -38.45

(Table contd.)
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y, 4
(% |

1 2 3 4 5 6 7 a
nE an W W
58 22.78 28-92 30.99 "14.94 - 7.66 head 7.25 "'26.25
59  18.89 6490 8.63  =20.88 =23.43 ~23.08 38,58
. b3 " ”w A
60 23.11 30479  32.89  =13.70 = 6.32 ~ 5,90 =25,19
13 R E R 1 ww [ 3]
61 2033 15605 16491  =24.09 ~17.59 “17422 =34,19
. w5 o ; %
62 18411 2449 4,14 =32.37 -26.53 ~26426 =41.37
TR h w_Pr R xR
63 17.00 "3.79 "'2.24 "'36052 -31009 -30.78 -44 .97
. w i i ’ ¥rir v
64 1933 9438  11e16  =27.82 =21.65 “21,20 =37.42
. . o w R | 8.4 * &
65 23011 30079 32-89 "13 -70 - 6032 "59004 "25.19
66  28.44 G055  63.54 620 15438 15,80 = 7,93
. TN & oW E=2
67 29.11 64.74 67440 870 18,00 18.53 = 5.76
oW e 7 £ 1 *Ww
68 18,67  5.66 7¢36  =30+28 =24.32 ~23.98 ~32.56
xR wk # %
69  23.3¢ 32409 33,64  =12.85 = 5.39 - 4.97 =24.44
» 2 31 XX
70  25¢11 42411 444329 = 624 1,78 2,24 =18.71
34 U3 *R "N or vip *
71 21444 21.34 234380  «19.8F ~13.08 «12.70 =30.50
CQ D. I (0. 05) - 2961
C.D. I (0-01) - 3.45
CQD. II (0 .05) - 3.02
CCD.II l0.0l) - 3.98
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As regards significant negatlve haterosis, tha
hybrids followed thig trend only over the standards.
None of them manifested negetive silgnificant heterosils
over the batter or mid parental values. The maximum
number of hybrids (60) cdisplaying ncgatlve heterosis was
obzarved with respect to the fourth standarde The maximum
range 6f values werc observed with regard to tha fourth
standards The figures being 11.52 por cent and 406.78
per cant., In short, higher percentages 0f hybrids were
found to be manifesting negative heterosis over the

standards.

7« Length of interncde at harvest

The range of means with respect to this character
was £rom 6.55 to 12.3. The hybrid clones which racorded
the maximum and minirmum values were clone numbers forty

saven and saventeen raespectively.

Hone of the hybrids displeysd gesitive significant
heterobeltiosls or relatlive haterosis. But positive signie-
ficant ptandard haterovels over the thixd and fourth
standards was manifested by some of the hybrids, among
the sixty five clongs, elght numbers displayed significant
positive steandard heterosis over the third standard. The

heterctie valucs ranged from 15.76 par cent to 33,70 per cent.
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Table 13

The megan values of parents, stendards anhd. Fy hybrids and

thelir heterosis in percentege

Iongth of Anternods at harvest

Parents, " hetero- Relative standard Heterosis
Sﬁg“dards Mesn  beltlo- Heterosis
a sis 1 2 3 4
hybrids
i 2 3 4 ) 3 7 )
1 11,94
2 10.99
a 10,86
4 12:56
[ 9e20
6 CeT71
| % it
7 10.22 wldodl - 7.01 - 5,89 wl3.63 11.09 G.25
. #W *
& 10.66 =10.72 = 3,00 = 1,84 -15¢;3 15.87 9.78
. . ok
‘ ma &
10 Q445 2085 =14,01 12,928 “24@76 272 ~-2,60
. . i oy ek iR , ¥
i1 Be24 -30. 99 -25»02 -24.;3 -3de32 =10as433 =15.14
, - AR
i2 10,30 =13, 74 - §4,28 w 5416 17.99 11:.96 5,08
) o dra *d% oy *
i3 8015 “31066 "251:?5 "24036 =35, 03 "'11.30 ~15.26
o % AR o &
14 27 3074 24,75 =23.85 34,16 =10.11 14,83
‘ * *
15 11,07 - 7,29 073 1.93 11.86 22.33 14.01
o *
3@ 10.66 10,72 - 3,00 - 1,584 -15,13 15.87 © 9,78
%R i s * w i kv
17. 6955 45,14 «10 .40 =39,69 =7 e85 -=23.30 =32.54

{(Table contd,)
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1 2 3 4 5 6 7 8
N % W dh Ak :
18 Be37  =20.80 ~23488 22493  =33,36 - 9402 =13.80
19 10,27 =13.99 - 5455 . = 5443 =18,33 11.63 $¢77
20 10423  ~14033 - 6492 = 5,80 -18.58 1120 5436
' Kk
21 . 11412 ~ 6487 1.18 2439 =11.46 20087 14452
## b3 &N
22 9435  «21.69 ~14492 mi3,90 =25.56 1.63 = 3.71
23 10.14  ~15.08 - 773 = 6463 ~19.37 10.22 4.43
: . b 3 > % ¥
24 0416 «23.28 ~16e65 =15e65 =27607 = 0od3 = 5.66
i - ] - & o
25 9422 «22478 ©16411 . -15.10 ~2G6.59 Ge22 = 5.05
‘ . :
26 10,87, = 946 =~ 1,66 = 0.46 =13.,93 17,50 1133
b ] , WY
37 10041 -12«51 hiad 5.28 bl 4014 -17.12 13.15 7.21
g . ¥
28 10,22 1441 - 7,01 = 5,89 =18.63 11409 525
29 9406 =24,18  =17.58  =16457 «27.87 = 1,52 = 5.69
. ) vréy AR
30 D¢86 w1742 ~10e28 = 9421 ~21.50 7017 1.54
: ok s e T ww
31 8.76 26447 “20e2l ~19e15 30410 = 4e57 =~ 9,58
32 10,02 <1608 « 8283 = 7,73 20,33 8,91 3.19
33 9.72 =15.55 «11e56 ~10.50 =22,61 5,65 010
34 9021 =225 w16e20 «15418  =26e67 = 0oll = 5.15
35 10,27 <1318 e 5464 = 84451 =17.44 12,72 680
36 9,88 =17.35 “10610 = 2402 =21434 7039 1.75
37 9033 =21.50 -15,10 -14.00 =25.72 1.4 = 3,91
W -
33 5,89 =17017 <10.01 = 85.93 =21426 7450 1485
{Table contd.). '



(Table 13 contd,)

1 2 3 4 5 6 7 8
39 9,07 =23.58 1747  ~16.48  -27.79 = 1.81 = 6,59
40 10-95 et 8-29 0.36 0.83 12082 19002 12077
41 S.14 3158  -25.5%  -25.68  -35.19 -11.52  =16.17
42 10044 =12.506 = 5,00 = 3.87  =16.88  13.48 7452
43 10418 =14.78 =~ 7437 = 6426 18,95 10,65 4,84
44 8.62 ~27.88 -21.3% «20.83  -31.3% = 6.33°  ~11.23
. __ ik 'y * % Wik ‘
45 8,70 =27e14 =20e84  =19489  =30,73 =~ 5443  =11.23
- " -t bid w »wWw
36 853 ~20.58 ~22.38  <21.48 -32,08 - 7.28 12.15
P
37 12430 3.02° 11492 13226 = 207 3370 2667
» . oy Ak ik K "
48 TeBl  =30450 =28,94  =328.08  «37.82 =15.11  =19.57
40 8,30 =30.45 -26.38 23,57  -33.8% - 9.78  -24.52
. . **‘ *_ * s B
50 9023 -22.70 '16001 -15.01 "26.51 0.33 - 4.94
51 9442 ~2i.il -14.20  -13.36  ~25.00 2039 = 2499
52  9.28 =22.38 15458  =1d.58  ~26.11 0687 = 4443
) -l R
83 Dol =20,680 13,74 1271 —24¢52 3404 - 2,37
54 9,60 ~180.50 ~12.83°  ~10.77  ~-22.58 5.33 = 0e21
Tk -3 E 3T % % i w
88 Balll w3140  =285,57 w23,68 ° w3487 wl1.09 -15.76
56. 8,58 w2835 -22.30 0 =21.57  ~51.53 = 7007 ~11.95
57 10,78 = 9,72 = 1.91 = 074 - =14¢17  17.17 11.02
. na W
58 9443 =21e02  =14410. ~=13.17  ~24.92 2450 = 2.88
v s
59 1065 =1080 = 3409  ~ 1493  «15,2i, 15476 9.68

{Pable contd,.)



(Table 13 contd)

380

5

1 2 3 3 6 7 8
60 9602 w2800 w17.83 16408  «28.18 = 1,96 = T.11
o ¥ e
61 .37 w2152 '14074 ‘13.73 w28 .40 L85 - 3.50
62  10.42 «12.73 <« 513 = 4,05  =17.04 13¢26 7,31
- 3 i
63 0438 =2l.44 =14.65  =13.63  =25.32 1.96 = 3440
64  10e05 «15.83" = 8.55  ~ TeA6  ~20,.35 D24 3.50
65 1092 = BeS54 = 0464 0455  «33.06  18.70 12445
: *w . o i
66 10.01 “16016 - 8.92 - 7-83 ‘20.30 8.80 3009
67  10.37 13e18  w 5e64 = 4451  =17.44 12472 6430
68. 10477 9480 = 2400 & 083  =14.285  17.07 10,92
e ® " [ 34
69 9el0 =23279 w1720  ~16e21  =27e35 = 1.00 = 628
*e
-?5 10-52 "1100& - 3037 - 2021 "15345 l15e43 9.37
. i .
Ti 9,88 ~17.25  w10.10 = 9,02  ~2%1.34 7439 1475
Cb I (0405) 1443
CeDe I (0.01) 1.89
CoDe II (0eD5) 1,65
CaDs I (0.01) 2.182
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The maximum and the minimum values were recorded by clone
nunbecs forty saeven and f£ifty nine respectively. Oaly one
¢lone {Clone number forty seven) manifested positive and
si¢gnificant heterosis (36.67%) over ths fourth standard.

The nuicber of hybrids displaying significant negative
hetorosis was much higher compared to positive hetsrosise
Qut of the total sixty £ive hybrids, £ifty two of them
{803%) manifested signifilcant negative hoterobaltilosis.
Tha range of values was from 12,73 per cent to 45,14 por cent.
The maximim and the minimum values wmre displayed by clone
numbers seventesn and sixty two respectively, #Hith regard
to rolativa haterosis, twenty two (33,85#%) of them recorded
significant valusa, Tho maximum and the minimum number of
hybrids which ﬁegietersd pignificant negative values ware
observed in tho comparison with the second and thiod
standards respactively.

8. Girth of cene at harvest

The mean values ranged £rom 62 £0 8456s The maximum
and the minimum values were recordad by c¢lones numbers
geventy and twenty nine raspegtively. The hybrids displaying
negative hatercsis worae ccofiparatively much higher than
those registoring positive hetaerosise.



B

~ Tabla 14

The mean values of purents, standards and Ty hybrids and
thelr heterozis in paercentagee.

Girth of cane at harvaest

Parants, Standard Heterosis
standards HMean Hatopro=- Relative
and baltio hetaro=- 1 g - 3 4
hybrids. gis sis
1 2 3 4 5 6 7 8
1 8404
3. 7.57
4 7,68
5 714
6 9,06
Ry b4 1L F
7 6481 =15430  =14e88  =10s04 =11¢33 = 4.62 =24.83
8 6e86 =14e68  wle3B = 0438 =10.68  « 3.92 =24.38
9 7eSB = 5072 = 5425 0e13 ~ 1.30 6e16 =16434
10 7,98 = 0,75 = 0e35 5442 3.91 11,76 =11492
i ey ok
11 6030 =15e42 w1500  =10a17 =11646 = 4.76 =24.94
& k3 T
12 7405 =12e31  =11e88 = 6e87 = 8620 = 1426 «22.19
13 712 «11048  =11000 = 5098 = 7420 = 0428 =21.41
*® %
14 7e84 = 2,49 = 2.00 3457 2,08 9a80 ~13.47
15 6009 =13408  =12e03 = 7466 = 8,98 = 2.10 -22.88
16 700 =12,81  -12.58 - 7.0 - 8,72 - 1.82 -22.83

{Tablo contd.)



(Table 14 contd.)

1 2 4 5 6 7 8
W
17 Te38 = 8e20 = Te75 = 2451 e 3,91 3,36  =18.54
. . , -3
18 7459 = 560 = 5413 = 026  =le17 6030  =16e23
R
19 7.26 - 9-70 - 9925 - 4d10 b 5047 1.;68 -19.87
. . * -3
20 G005  =13e56 =13e13 = Bal9 = 9451 = 2.66 23,29
®R
21 7460 = 5,47 5400 0.40 = 1.04 684  =1641l
22  7¢35 .. « 8458 «=Bel3 = 291 = 4,30 2,04  =18.87
o
23 7428 = 9445 = D¢00 - 3e83 = 5e21 1096  =10465
24 7487 = 2411 =~ 1.63 3096 2.47 10,22 -13.13
25 7438 = 8621 = 7¢75 = 2451 = 3491 3436 =18.8%
26  B8e03 ~ 0e12 .. 0438 6408 3056 12446  =11.37
- ) #
' e e " ) -
28 6467 =17.04 ~16463 =11.89  =13,15 . =6.58  =2633 .
20 6420 22,88 ~22.88 -18,10  ~10.87 -13.07 3187
30 6,93  ~13,81 ~13,38 8445 - 9,77 = 2,94  -23.51
31 7439 = 8,08 = 7,63 - 2,38 - 3.78 3.50  -18.33
32 7.22  =10.20 = 9475 = 4.62 = 5,99 1,12  -20.31
33 6475 ~26.08 =15.83  «10.83  =12.1] - 5.¢6  -25.%3
38 7482 = 2,74 = 2425 3430 1.82 . 9,52  =13.85
w %
38 B.11 0.87 1,38 7.13 5¢60 13452  =10449
w B
36 8403 Q12 0,38 6008 4256 12446

-11,37

{Pable contde)
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1 2 3 4 5 6 7 8
ok
3? 7070 -t 4023 - 3.75 1-72 0.26 7084 "15.01
'8 1 3 k] ® % ' ]
Wik o & %
39 6084 ""14093 ‘!‘14059 - 9064 -10.94 - 4020 324050
40  7e32 = 85496 = S050 = 3e30 = 4,69 2,52  -19.5%1
. . . dr&
41 7.41 - ?384 - 7.38 - 2.11 - 3052 3.78 "18021
42 7,30 = 9,20 = 8475 = 3,57 = 4495 2,24 ~19.43
43 688 =10e43 =14.00 = 9411 10,42 ~ 3.64 . -24.08
44 Told =10.70 =10025 = 5¢15 <« Ge51 056 =20.75
45 6e0G =13e43 ~13.00 = 8,06 = 9438 = 2452  =23.18

: *

46  6eB) =130 «13eHD =8,98 =10e29  =3.50 =23.05
47  Te96  «lo00 =0e50 Se15 3465  11.48 12,14
48 Te31 = 5e08 =8e63 =3e43 ~4eB2 2,38  «19.33
49  7eT0 w6423 =3.75 1.72 0426 7,84  =15,0%
N sl F 4 % W
S0 6.49 =10.28 »18.88 «14e27 =15449  ~0.10  =23.37
aHE
51  7.60 = 5.47  5.00 040 1,04 Ge44  ~16.11
v
52 7459 w5.60 =5.i3 026 «lel7 6e30  ~16423
S3 6e27 =22.00 =21.83 «17.17 -18.36 ~12.18  -30.%5
54 Te50 = 672 w 6425 =0e32 =234 5404 17438
55 7458 = 5472 = 5025 0el3 =130 6016  -=16.34
56 - 692 =13.93 =13.50 =8,59 =9.90 =3.08  «23.83
57 8403 = 0,12 0,38 6.08  4.56 12446  ~11.37

{Table conid,)



(Tabloe 14 contds)

1 2 3 4 5 6 7 8
58 7.1i w11.5%  =11,.13 6,08 w7442 “0.42 =21.53
T ) 4

59  7.98 075 3025 5.42 3491 11.76 =11.92
X v W w &

60  6.61 17,79 1738 1268  =13,93 «7.42 =27.04
w it oW

61 710 “11.69  =11.28 ~6.21 «7¢55 =055 =21.63
62 7439 ~8408 «7453 =2,38 =3.78 - 3.50 =18.43
) 134 ?* . ] % ¥r

63 6-72 “16.42 -16000 "11023 -12059 ’ -5.88 -25.83
64 7439 - 808 = 7.63 «2.38 ~3.78 3.50 =18.43
G5 Be27 2,86 3.38 9425 7.68  15.83  =8.72
66 15423 2436 2.88 8472 7016 15427 = 9416
67 5438 4423 4,75  10.70 911 17,57  =7.51
. : " e

68 727 w558 -5,13 3406, =534 1,82 «19.76
_ .. or- & RO o * R

69  5.83 “27049  =27e13  =22.93 24,09  =18¢35 ~=35.65
7 8456 bod¥ 7.00 13.08Y  11.48 12.88% 5.52
71 6.98 ~13.18 ~12.75 «7.79 =~ 9,11 ~2.28 =22.96"

CeDa I (0-05) -

CeDa I {04,01)

C.D.II (0005) -

c.D.lI (0901) -

0e75
0,52

0.87
1,15



The hybrids recorded slgnlflcant positive heterosis
over the first, second and third standards oniy; Nine of
them registerad significant valuss over the better parsnt
and mid parental means. HMaximum aumbar of hybrids (7)
displaying significant positive haterosis was found to be
over the third standard. The values ranged from 12.46
per cant to 19,89 per cent.e The maximum and the mininum |
values were recorded by clone numbers seventy and thirty
six respectively. Vlth respact to the other two atandérds.

one hybrid each recorded significant positive heterosis.

. Heterogis was negative and significant in all
the slx comparisons., among this, meximum nﬁmber of hybrids
which recorded significant negative heterosis was with
respect to tha fourth gtandard., In this regard, sixty one
hybrids, out of tho total sixty £ive registered signifie
cant values,. When the better parent was compared, twenty two
clones (33.85%) recorded significant negatlve haterosis.
The values ranged from 11.44 per cent to 27.49 psr cente
A still more nuwber of hybrids (27) manifested anignificant
heterosis over the mld pereatal valus. In the comparison
with the standards, the maximum number of hybrids (47):
digplaying significant negative heterosis was found in

ralation to the second standards. Tha vglues ranged £rom
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12,11 per cent to 24,09 per cent. Tho raximun ranga of

values were observed with regard to the fourth standard.

The hybrid clones displaying significant negative hataro-

8is with respect to the first, third and fourth standards were

twenty eight, one and sgix respactively.

9« Height of the cans at harvest

The hybrids recorded mean values ranging £rom
134,61 to 232.47. Clona number thirty six regiotered the
matimum  value and clone number thirty seven, tﬁa mindmum
value. Comparatively much lesgser number of hybrids displayed

slgnificant positive heterosis.

Out of the total sixty five hybrids, only three of
them recorded significant pogitive heterobeltiosis, The .
values ranggd from 14.09 per cant to 20.24 per cent, Tha
number of hybrids displaying raelative haterésis was much
higher compared to those manifesting heterobeltiosis. As
regards relative heterosis, the maximum value of 30,07
per cont was recorded by hybrid clone numbher thirty six
and the minimum value of 14.08 ber cent by hybrid clone
number eight. Only two hybrids displayed positive standard

heterosis over the third standard.
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Tabla 15

The mean values of parents, standards and 7y hybrids and
thoir heterosis in perceatage

‘Height of cane at Harvest

Hatorow Ralative

Staniqrd liesterosis

{Table

Parants, Maaon
atandards belito=- hetertges -«
.and hybrids als als i 2 3 4
1 153434
2 178473
3 201489
4 255,89
5 195,72
6 222,72
3 N %® 9 [ 41 b A
7 157.67 “18.45 -110 ?8 "3‘2’.83 -38038 ﬂlgo‘;:‘} -31.36
] w” *% ®
8 203,89 5446 1408 ~15.7% «20.32 4e17 ~11.24
9 161,72 =16.35 = 9,52  =33.03 -36.80 1757  -20.80
10 173.00  ~10452 = 3.21 =20,88 -32.35 11,61 -24.85
11 158,94 2 =17¢78 11,07 =38.35 «37.88 «18.75 -30.81
12 168e56  ~14e88  =7.93 =31.07 «35.80 =15.52 -28.35
13 142,83  «22.58  =16417  «38.80 -41.45  ~23.35 34,58
% % Wt - R
14 179.67 "'7907 0-53 -25;72 -29-79 "8.20 "21.79
15 105467 1.21 3048  =19.11 «23.85  <0.03 -14.53
16 179.11 «7e36 0e2) =25.05 =30e07  =B.49 =22.03
17 13647  ~29e81 =23.68 ~83¢58 «46.87 <3037 =40.%5
18 205.61 6e35 1508 =15.00 =19.65 5,05 =10.50
19 192,17 w0 o621 7e52 =20e55 «28¢90"  w1.81 <16.538
contds )
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(Table 1% contde)
1 2 3 4 5 6 7 2
EX = & W L 5 w&
20 156,99 -1t 485 «12422 «3Ge14 =38.6Y9 1984 -31.70
* % -} L)
21 220.58 14509 23.42 =3+81 «13.80 12470 =398
R oK " W
22 168422 -12,99 - 5488 =30e46 =34426 =14.05 =26,77
. o i x 3
23 203.43 7.80 16.62 13,83 =18.55 GedS = 9427
. ' Yo e HK R
24 184467 - 4448 3432 23,66 27483 = 5,65 =19.61
vy oly xR | 4 R
25 171.11 =1150 - 4426 =29426 =33,13 =12,57 «25,51
2 oy & ' '
26 206417 6v64 1535 =14477 =19.43 5¢34 «10.25
' Yo * ¥ W
27 21411 ° 1072 ©  19.80  =11.48. =16.33 9,40 = 6.80
. L kK ¥
28 193.61 Deld 8033 =19.96 =24,34 = 1.08 =15.72
. . W ww #r *
29 168417 «13402 = 5491, «30.48 =34.283 «14.08 ~26.79
, : deskr 2 ) e
30 185,44 - 4,09 3075 w23.34 «27453 = 5425 19,28
R o i ht
31 209456 8039 17425 =13.37 =18.11  7.07 = 8,78
' »*® "Th e
32 192. 39 *5049. 7.64 . -20 .46 -24082 - 1.70 -160 25
E 3] an i, ™ )
33 223,19 15.44 R6e88 = 7473 «l2,78° =14.04 = 2.84
' ‘ A . ~ Wk
34 175,60 = 9417 = 1475 =27.40 . =31.37 =10.27 =23.55
- W Wk 5]
35 187.00 - 3.28 | 8463 =22469 =26492 - 4.46 ~13.60
v wE ' a3
36 232.47 20.24 30,07 “3.89 =9,15 18.78 1e20
R 13 ] R W % t 3
37 134.61 . -30s38 ‘24069 -34.35 -47.40 "31-22 “31.40
38 186.83 = 3,37 4¢53 =22.78 =26.80  «4.54 ~10.8%

(Yable contd.)
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(Table contd)

1 2 3 4 . 5 6 7 8

- ww X A

39 194,33 .51 8473 ~10466 =24.06 = 071 =15.41

40 173¢33 ~10.3% = 3,02  -20.3% o32.38 -11.44  -28.55

W ¥ wR % e

41 177439 - 825 = 0,75 «26667 30468 ~ 2,37 -22.78
/ wr -k

42  216.11 11,78 20091  =10e66 =15¢55 10,42 = 5¢92

- o e x

R e w .3

A4 168434  =12e93 = 5481  =30e41 =34.21 =13.99 =26.72

i ) fw ' A

45 190489 = 127 6080  =21408 =2540 = 2.47 =16490

W = * x P W

46 160433  ~17407  «10e29  =33472 =37.34 =18.08 =30.21

47 18805 = 2474 5021  =22e26 =26e51 = 3.92 -18.14

48  164.00  =15.18 - 8,24 32,30 «25.81 -16.21 -2u.81

v *k ok * * R
49 162.80 -15.80 - 8491 »32670 =36.38 «16,82 «=29,13

* T ww .4

50 162672  ~15.88 = 8495  =32.23 =36.4% -15.85 -20.17
51  211.61 9445 18,40  ~12.52 <17.33 s.12 - 7.88
w ek * ¥ w *k

52 116051 -13083 - 6.7'3 -31012 -34989 -14087 —27.47
o Yoy ® o

53 168.75 "'12.72 - 5.58 -30-24 "34 .05 -13.78 -26.54

54 188,89 = 2,30 5468  ~21e01 =26,18 = 3.49 ~17.%7
W W 3.3
55 172428  =10,89 = 3,61  =28.78 -32,87 -~11.99 ~25.00

56  181.61 = 607 1461  =24.53 -29.03 = 7.21 20,54
57 160467 = 655 1,09  =25,31 «29.380 - 7.6 ~21.33
58  193.67 017 8.36  =19.83 -24.32 - 1.05 -15.83
59 164428  =15.03 = 8,08  =32,08 -35.80 -16.06 -28.43
60  187.75 = 2.33 5,05 ~ ~22438 =26.862 =~ 4.07 ~18.5%

(Table contd.)



(‘?able 15 contd.)

1 2 3 4 5 6 7 8
[° 4 o Wl
61 185411 ~ 4,26 3e57 w2347 =2T7.66 = 5¢42 =15.42
. % ¥ ] e o %W o o T
62  156.49  ~19.06 =124  =35.31 =38.86 -=20.04 ~31.,88
- AR % Cww e w & Ak
63 152,78  =20e98  =14.52  =36.84 =80e29 =21.,94 =33.49
64 19785 2433 10,70 =185 <2288 1.00  -13.6%
65  188e56 = 4454 3,26 =23.08 -27.88 - 5.70 ~19.88
‘ . W W ¥ ) R o “x
66 114438  =25s32  =19e22  ~40.31 =483.58 =26.23 =37.15
67  215.45 11444 20,80  =11.34 ~15.88 10.08 ~ 6.21
) ) R oW W
68 179.11 - 7.36 0.21 '-250'95 -30.01 - 9049 - 22.03
) RW * ik ®x
60  177e83 = Be02 = 058  ~2Ged48 «30.8L = 9,24 = 22,59
. N * Wk
70 207.89 753 16432  =14+06 =18.76  6.22 = .9450
: . . T xR _ N
71 10437 - 4074 3,04  =23e86 =28403 =~ 5,90 =19.83
CeDe I { 0o05) = 21402
CeDs I ( 0,01) =~ 28,89
C.D.II {0-05) - 25031
COD.II (0.01) - 33.36
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The aunber of hybrids dlisplaying significant
negative hoetervails was more with respect to the standards
than with the bettar or mid parental msanc. Heterobeltlosis
was negative and significant in seventeen (26.15%) out
of tha total numer of hybrids. The values ranged f£rom
13483 per cent to 29.41 per cent. The highest and the
loﬁast valuos were recorded by clone nuwsbars saventeen
and fifty two respectively. Only six hybrids £ollowed this
trond for negatlve heterosise Among the standards, with
respect to the second standard, the maximum number of
hybrids displayed negative significant hetecrosis. The
range of values was £rom 12.78 par cent to 47.4 par cent,.
The flgures corrasponding to the £irst, third and fourth
standards were forty seven (72.313%) twenty one (32.31%)
and thirty eight (58.46%) respactively. 7The maximum

range of values wag displayed by the second standard.

10+ Hoight of singla cane

The mean values of the hybrids were f£ound ko be
ranging from 441.67 to 1170.00. Hybrid clonas, sixty six
and thirteen registered the maximun and the minimum values
respectively. For this attribute also, hybrids displaying
significant negative heterosis were much higher than signie

£icant pogitive hetsrosis.



Table 16

The mean values of parents, stanards and Fl hybrids
and their hetorosis i percentags

wWelght of single cane

rarants . , - .
Hatero= Relative Standerd Hetcarosis
gtandards  tean beltio iieterosis .
and sis 1 2 3 4
hybrids ‘ . ) .
1 2 .3 4 5 5 7 8
1 906467
2 87024
3 1030.00
4 993.23
5 846467
6 1398.33
W 8.4 » R
7 596467 =34elD  =31e45  =42.07 =35.95 ~29.53  ~57.33
W
8 815 000 -10.11 "'6.41 -20087 -17094 - 3074’ —41.72
9 765600 =15¢63  =iZelS =25e73 =25eI8  =0.65  =45.39
10 T01e67 w22e61  =i9e43 =31.88 =20.35 «17.13  -49.83
11 62167 ~31e43  =28.61 =~39.068 =37.41 =26.57 -55.54
w [ b8 ] . veur w w* ¥
123 551067 =39e15  =36¢65 —86.44 =44e46 =34.84  =60.55
13 441,67 =51.88 49,38 57,13  -55.83  -47.B5  -68.41
14 97000 6498 11039 =583 - 2¢34 14457  =30.63
15 550400 ~39.38  <36.81 -46.80 ~44.83  -35.08  -6o.8¥
16 695400 =23.35 “20.19 =32¢52 =30,03 =17.91  -50.30
17 586067 =30471  =37.32 =46.83 «44.08  <=35.43 g0 51

{Table contde)
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1 2 3 4 5 6 7 8

I —

18 935,00 3032 7437 = 922 = 5¢86 10443 -33.13
19 596467  ~3delB  ~31448  -42,07 ~39.33 =29,53 «57.33
20 678433  =25018 =22411  =34e18 =31.70 =19.88 -51.45
21 601,67 -33.68 -30.9l 0183 -39.43  -28.94 -56.57
22 760,00 ~1G418 =12,73 «26421 =23.4B =10.24 -45.;5
23 911467  0.55 4,69  ~11,49 < - 8.21 7068 ~34.80
24 1156,67 27,57 32.82 12.30 16446  36.61 ~17.28
25 87040C = 4.04 = 0410  =15.53 =12.41 2476 «37.%8
26 1043432 15,07  19.81 1.29 5,04 23,19 =25,39
27 115667 28468 33497 13427 17,46  37.80 =16,57
28 705,00  =22.24  =12,04 -31.;3 -29.02  =16.73 -49.2%
29 653433  =27.04 =28.98  «356,57 34,22 ~22,.89 -53.28
30 811,67  =10.488 = 6,79  =21.30 =18.28 = 4413 -41.93
31 1045400 15,26 20,00 1446 S5.21 23442 =25,27
32 816467 = 9493 = 6,22  =20471 =17.78 = 3,54 41.80
33 . 991467 9437 13488 = 3472 = 0u16 1713 =29,08
3¢ §75,00 = 3449 0e48 15,05 ~11.90 3035 =37.43
35 B46e67  — GaG2  =2.78  =17.80  =14.76 - -39.85
36 B40.00 = 7435 w3456  =18,45 =15.43  =0.79 =39,53
37 525.00  —42.38  -30.91  —a0.8%  -a7.3f 37,98 -62.38
38 568033 ~30.58  =37,05 26,58  -2a. 5% -35.28 -60.79

(Table contd.)



{Table 16 contd,. )

1 2 3 4 5 6 7 8
39 973,33 =14e71 11420  =24492 =22.14 = B.66 -44.70
45 875,00 = 3449 0048  =15.05 =11e90 3,35 =37.43

41 790400  ~12.27 - 9428  =23,30 =20446 = 6.69 =23.50
42 920.00°  1.47 5,65  ~104868 = 7437 8,66 ~34.21
’ " W b3 w R i ¥
43 595,00  =34.38 31,68  =42,23 =40.09 -29,72 =-57.45
44 660,00  =27.21 =24.21  ~35.98 -33.55 -22.05 -52.80
45 718433 ~20.77 =17.51  =30.26 =27.68 =15.16 =48.83
46 636.67  =29.78 =26.,89 =38.13 35,90 -24.80 -54.4%
47 910.00 0437 450  =11.65 = 833 7.48 =34.03
48 776467  =14034 =10e81  ~Zds60 =21,80 = 8,27 =44.46
49 573433  =36.77" =34.18  ~04.5%8  -42,28" -32,28 -59.68
50 €LGo67  =31.99 29,19  -40.15 =37.91 «27.17 ~55.38
51 1050,00 20022 25,17 5,83 9,74  28.74 =22.05
52 80167  =10e58 = 7498 22,17 «19,29 = 5,31 =42.87
53 551,67  =33418  ~36.68  =25,44 ~84,48 =34.08 ~60.88
54 £23.33 = 3419 = 5446 =20,07 =17.11 = 2,76 =41.13
55 711467  =21,51 =l8428  =30e51 =28.35 ~15.94 «49.11
56 B31s67 = 8427 = 4450  =19,26 =16.27 =1.77 ~a0.52
57 835600 = 7e90 = 4e12  =18.03  =i5.93 = 1.30 40,29
58 798433 ~11.95 = 8.33  =22.49  ~i9.62 = 5.71 ~42.91
59 818433  « 974 = 6403 =20.556 =17.61 « 3.35 41,48
60 750467  —17010  =12.68  ~27.02  ~28.32  =11.22 =86.25

(Table contd,. )
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1 2 3 4 5 6 7 8

61 611,67 ~32,54  «22.76 - =40.80 38,45 <27.76 -56.%4
o o Wi * # ak
62 550,00 ~39,34  ~36e88  =46.60 84,63 35,04 ~50.67
63 581,67 ~35.88  =33.27 43,83 <4237 -31.30 -58.88
64 65167 ~28,12 ~25,17  ~36473 34,38 -23.03 -53.45
65  1050.00 15,81 20,57 1.94 5,72 2¢.02 ~24.01
66 - 1170400 29,04  34.35 13059 17.80 38415 =16433
67 570490 6.98 11439 5.83 2034 14457  30.63
68 723433 «20e22  =16+94  =28,77 27,17 16457 ~48,5%
Wy e *% v o L 4]
69 461,67 w89008  #86459  =55.18 =53.52 w45.67 =66493
70 100000 10229  14¢83 = 2491 0068 18,11 «28,49
71 715.00 =21a14  «17,00  «30.58 28,02 15,55 48,87

Coly I (0.05) ~ 260495

CeDaX (D4VL} ~ 343,93

£.D2IT (0405) = 301,32

GsDeZ{0.01) « 397,29
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Positive significant heterosis was obsered only
with respect ¢o thoa mid parental value and the third
standard, In all other aspects,none of the hybrids dis-
playaed signiflcant positivg heterogis. i |

among the total sixty £ive hyorlds, oﬁly‘threa
recorded gigniflcant pozsiitive haterosis over the mid
parental value and over the thdzd gtandards Tha hybrids
digplaysd sinilar range of valuss in the two casese. The
rangoes were 32,82 por cent to 3435 per cent and 36.61 per cent
to 38,19 per cente. <The maximum vaiues were recorded by
clone number sixty six end the minimum values, by clone

nunbor twanbty four.

Significant negative heterosis Was manifosted by
£ifteen hybrids each with regard t2 the baotter énd mid
parental values. The range of values was slightly higher
in tha latter, The corresponding values wvera £rom 33.64
per cent to 51,22 per caent and f£rom 30,91 per cent to 49.28
per cent rasgpectively. The maximum number of hybrids
displaying standard haterosis was observed with respect to
tha fourth stendard, followed by the £irst, second and
thirzd standards. The number of hybrids in each campariéon
vere £1fty ninae (90,77%), twanty seven (41.54%), twanty
three (35.38%) ond thres (4.62%) respoctively. The hybrids
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dlsplayed maximus range of valuss (29.08% to 68.41:%) when

compared to the fourth standarde

1i. Numbar of watsr shoots

Por this attribute the hybrld msans ranged f£rom
2.67 to 21.33. Clons nunbers fifteen and seventeen recorded
the maximum and the minimum values respectively. But none
of tha hybrids dlisplayed signigicant positive hsterosis or
significant negative hetesrosis over the better parent, mid

parent and the stendardse.

12, Numbor of arrowg

Thae hybrids recorded mean valuss ranging from 0«20.57
for this trait. Though ths minimum value was recorded by
more than one ¢lone, the maximun valuoe was rocorded by ¢lone
nurber £ifteen only. The hybrids displayed positive signi-
£icant hetarosis over the standards and negative significant

heterosis over tha better and mnid parental mzang,.

The maximum number of hybrids displaying significant
positive heterosis was obsorved in tho comparison with the
second standard followed by the third and fourth standard$.
In this rogard, eleven hybrids manifested heterosis ranging

from 241 por cant to 364 per c¢ents Clona numbers Zifteen
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Teble 17

The mean values of parents, standards and Iy hybrids
and their heterosis in percentage

Numbar 0f watar‘shoots

Parents, Hetero- Helative Standarxd Heterocis
'ggggd;nd Mean  yoltio= Hetoro=
nybrids sig sis . ! 2 3 4
1 2 3 3 5 6 7 8
1 4.61
2 3499
3 4056
4 3.73
5 3433
6 3.67 .
7 2,97 =19=07  =15.,14 «35,57 =20,38 =10.81 =12.07
8 2.76 =24.80  =21.14 =40.13 =26.01 =17.12 =24.80
9 2643  =33.78  =30,57 «47.29 «34,85 «27,03 =33.79
10 3.56 = 2,99 1,71  =22,78 = 4.56 6491 = 2,99
11 3407 =16e35  «12.29 33,41 «17.69 = 7.81 =16.35
12 2451 =31461  =28,29 «45,55 =32,71 24462 =31,61
13 2417 =40e87  «38.00 =52,93 =81.82 «34.83 «40.87
14 3.59 = 2.18 257 =22.13 = 3.75 7.81 =~ 2,18
15 4462  25.89 32,00 0422  23.86 38,74 25,89
16 3443 = 6254 = 2,00 =25.60 -~ 8404 3.00 = 6454
17 1482  =50e41  =48.00 =60.52 54439 =60.09 =51.21

(Table contd,.)
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1 2 3 4 5 6 7 8
18 3010  ~15.53 =11e43 =32,75 =22,31 =32.02 =16.99
19, 2497  «19407 «15.14 35457 «25¢56 «34¢87 =20.33
20 2010 42,78 ~40,00 =54.45 =47.37 =53,95 '=43.70
21l 2435  =35497 «=32.06 =49:02 wd1.10 =48.46 «35.99
22 - 2005  =04414 81443 =55,53 =48,62 =55,04 =45.04
23 2065 =27.79 =24429 ~82.52 33,58 ~41.89 =28.95
24 2441 <34.33 =31,14 =47.72 =39,59 =47.15  =35.39
25 2408 43,32 =40.57 =58.38 47037 =54.39  -44.24
26 Reld  «81.69 =38eB6 =53458 =46437 «53,07 =42.63
27 2,74 =25.34 <21.71 ~40,56 =31.33 =39.91 = =26.54
28 3,08 «164,08 =12.00 =33.19 <=22.81 =32.46 =17.43
29 3401  =17.98 14,00 =34,71 =24.56 =33.99 . =19.30
30 3014 =14e44 =10e29 =~31.89 =21,30 ~31.14 «15.82
31 2010  «42,78 =80.00 =54445 =47.37 =33.05 -43470
32 3453 = 3481 0086 =23.43 =11.53 =22,59 = 5,36
33 2473 «25.61 =22.00 =40.78 -31.58 ~40.13 =26.81
34 2448 =32443 =29,14 «46420 =37.84 =45,61 =33.51
35 3e31. = 9481 = 5,43 «28,20 ~17.,04 =27.41 =11.26
36 2046  =32,97 =29.71 «46.64 =38,35 =46.,05 =34.05
37 2403  ~44.60 =42,00 =55,97 ~49012 <B5.48 = ~45,58
38 2481 =23.43 =19.71 =30.05 =~29.57 ~30438  =24,66
39 3.23 11499 = 7,71 29493 =19.05 =29,17 -13.40
40 1497 =46432 =43.71 =57.27 =56e80 47,18

=50.63

(Table contd.)
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1 2 3 4 5 6 7 8
41 D439 = 7463 = 3414  =26446 15,04  «25.,66 = 9,12
42 3,46 = 5,72 = 114 = =24,95 =13.28  =24.12 =~ 7.24
43 2,54  =30,79  «27483 - =84.90° «36434  «44,30 =31.90
44 3,66 = 0427 457 = =20461 = 8.27  =19,74 =-1.88

45 304l = 7408 '~ 2457 - =26403 =14458  =25,22 =« B,58
46 2458  =208,70  =26425  ~84,03 =35.34  =43,42 -30.823
87  2.44  =33451  ~30e20  =47.07 =38.85  =46449 =34,58
48 2.62 28,61 ~25414 «43.,17 =34.34 42,54 =28.76
89 2,00  =45,50  ~42.86  =56s62 =49.87  =56414 =46438
50 2424 | =38,96  =36,00  =5l,41 —43.86  =50,88 =39.95
51 3441 7408 = 2457  =26403 ~14.54  =25.22 = 8,58
52 3429  =10435 = 5400  =28463 =17.54  =27.85 =11.80
53 3451 = 4.36 0029  =23.86 =12403  ~23.03 = 5490
54 2,64 228,07  =24¢57  =82.73 =33.83  =42.11 =29.22
55 2465  =27.72  =24.20  =32.52 =33.58  ~41.89 =28,95
56 2464  =28407  =24e57  =42,73 =33.83  =42.11 =20,22
57 3487 = 5045  «10e57  =16.05 = 3,00  =15.13 3,75
58  2e49 32,15  ~28.86 45495 =37.59  =45.39 =33.24
59 2456  ~30.25  ~26.86  ~44.47 =35.84  —43.86 =31.37
60 3436 = 8445 = 4.00  =27eil =15.79  =26432 = 9,92
61  3.85 = 4.90 10400  =1643 = 3e51  =15.57 3422

{Table contd.)
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i 2 3 ) 5 6 7 8
62 315 ~14.17 ~10.,00 =31.67 =21.05 3092  «15,55
63 3436 - 8445 4.00 «27.11 «15.79 =26432 = 9,92
64 2446 -32497 -29e71 ~46e648  =38,35 ~46.05  «34.05
65 286 22407 -182,29 w3796 w2B8e32 -37.28 =23.,32
66  2.88 =21453 =17.71 =37e53 =27.,82 ~36.84 =22,79
67 ' 3015 -ld,17 ~10.00 «3307 =21.,05 =30492 =15.55
68 3463 - 1,09 3.7 «21.260 = 9,02 =20e38 = 2,68
69  3.24 =11.72 - 7.43‘ ~29¢72 =18.80 ~28,95 =13.14
70 2,21 =39,78 - =36.86 ~52.06 =44,61 «51e¢54 =£0,75
71 2.48 =32,43 . -29.14 =36420 =37.84 =35.61 =33.51

CeDe I (0405) = 2,92

Celle I (0.01) <« 3.84

ColleIl {0405) =~ 2,37

CoeDeIl {0401) = 4,44
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Table 18

The mean values of parents, gtandards and Fl hybrlds and their
heterosis in percentage

Humbar of arrows

Parents, Hetero- Ralative Standard Hetaerosis
standards - Ilkan beltio Hetaroe .

and sis ois 1 2 3 4
hybrids )

1 2 3 4 5 6 7 8

1 2416

2 1,00

3 1414

4 1.14

5 2485

6 3473 |

. * * *

7 3.74 0,27  13.68 73415 274 228,07 228,07

8 1.14  ~69.44  ~65.35 47,22 14 - -

9 2092 21,72 =11,25 35,19 192 156414  .156.14
10 3,78 1,34 14,89 75.00 278 231,58 231,58
11 3.46 7e24 5.17 60,19 248  203.51  203.51
12 1.88 ~49.59 «482.86  =12:96 98 64491 64,91
13 2429 =38.61 =30.39 6:02 125  100.68  100.88 -
14 3404 =18.49 = 7,59 40,76 205  166.67  166.67
15 4.64 24,40 42,03 114,81 364  307.0%  307.0%
16 2,43 =34.85 =26,14 12.50 243  113.16 113,16
17 1,66 =55,50 =49.54  =23.15 66 45.61 45.61

(Tablz contde.e)
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1 2 3 4 8 6 7 8
18 1.14  ~69344 ~65435  «47,22 14 - -

19 2,88  =22079 =12.46 33,33 1858 152,63 152.63
20 187  =49.87 =43,16  =13.43 §7 66,04 G404
21 2,93  ~21.48  =10.94 35.65 193  157.02 157.02
22 1,28 -G6,68 =61.08 40,74 28 12,28 12,28
23 1479 ~52,01 =45.,59  =17,13 79 57,02 57,02
2¢ 1,00  «73.18  ~69.60  =53.70 - “12,28 =12,28
25 2,77  =25,74 =15.81 28,24 177  142.98 142.98
26 1,00 «73.19 «69460  =53,70 - ~12.28 ~12.28
27 2489 ~33424 =24.32 15,28 149 118,42 118,42
28 1488  =49.60 2486  ~12,96 88 64491 64,91
29 2028 =65.68 6208  ~40.74 28 12.28 12,28
30 1,00 ~73.18  -65.60  =53.90 -  ~12.28 =-22.28
31 1,99  =86465 =3%.51 «7487 99 76456 74,56
32 3425  =12487 = 1422 50446 2285 185,09 165,09
33 1,38 =63.00 58,05 =361 38 21,05  21.05
34 2,67  =28.42 18,84 23,61 167 134,21 134.21
35 2437 =36246 ~27496 9.2 137  107.59  107.89
36 3.60 ~3449 9442 66,67 260  215.79  215.79
37 2485  ~23459 =13.37 31.94 185 150,00 150.00.
38 1,73 53,62 =47,42 - 73 51.75  51.75
39 2,82  =23440  =14,29 30,56 182  147.37 147.37

(Teble contd.)
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1 2 3 4 5 6 7 8

40 1.66 ~55,50 -49,54  -23,15 66 45.61  45.61
41 1.14 ~69 44 -65.35  -47.22 14 - -

42 1.14 69444 6535 ~a7.22 14 - -

43 3,09 -17.16 - 6,08 4306 209 171,05 171.05
46 3,36 - 9,92 - 2,23 55.56 236 194.74 194,74
45 3,01 ~19.30 - 8.51 39.35 201 164,04 164.04
46 2.34 «37.27 -28,88 8.33 134  105.26 105.26
47 1,82 ~51.24 ~44.68  «15,74 82 59.65 59,65
48 1,28 ~65,65 ~61.08  «40,74 28 12,28 12.28
49 2413 42456 | =35.26 - 1.39 113 B6.84 86,84
50 1,91 ~43,79 41,95  =11.57 93 67456 6754
51 3450 - 6417 6438 62,04 250  207.12" 207.13
52 1.63 “56430  =50,46  =24.54 63 42.98 42.98
53 3,93 5436 19.45 81.94 293  244.74 244.7%
54 2,76 ~26404 ~16011  =27.78 176  142.11 142.11
55 2.05 —45.08  =37.69 - 5,09 105 79.82 79,82
56 1,28 ~65,68 ~61.09  =40.74 26 12,28 12,28
57 3,61 - 8.58 3.65 57.87 241 199,12 199,12
58 1.00 ~73.13 ~69.60  =53.70 = “12.28 =12.28
39 1.72 ~53.09 —47.72  =20.37 72 50.88 50.88
60 2.59 -30.56 ~21,28 19.91 159  127.19 127.19
61 2,68 -28.15 18,54 24,07 168 135,09 135.09

(Table contd.). !
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1 2 3 ) 5 6 7 3
62 2,91 ~21,98 ~11.55 34.72 191 155426 155.26
63 378 - 1,34 14489 75400 27; 231.53 231.53
64 3427 -12.33 - 0461 51039 227 126.84 186.84
65 129 ~65 463 ~£1.09 ~40,74 28 12428  12.28
66 1455 =58 445 52489 ~28424 55 35456 35.96
67 1.00 -73.1; -69.63 ~53470 - ~12,28 12,28
68  3.54 - 5,00 7460 63.80 258 - 210.53 210.53
69 2437 =36446 ~27.96 9,72 137 107.89 107.89
70 2,56 =31.37 22419 18.52 156 224.56 124.56
71 2.57 «31,10 - =21.88 18,58 157 - 125,44 125.44

C.D..I (0057 = 1,97

Cube I (0001} = 2.6

c.D.iI (0.05) = 2028

CeDeXI (0.01)

- 3.00
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Table 19

Percentage of hybrids displaying significant positive and
negativa hoterosis in different comparisons

Sle ' l{etero- Relative Standard Hotorosis
No; Characters : beltip Hoterosis : _
sis 1 2 3 4
1 2 3 4 15) 6 7 .8
1. Germination (2) 4.6 13446 - - - 1,54
{N) 3.08 Le54 87.63 Ge15 .23 3.08
3. shootaount (P) 24462 50,77 .62 12,31 4452 10.77
{17) 1.54 - 3305 10477 61454 12.31
3. HeReBrix (P) 18446 60400 - - -
' (%) - - 9¢23 10e77 29423 10477
4. Total welght of
cang (r) - 1454 - - e -
() 76,92 5077 200 100 98,46 100
Se Humbar of millaw |
"ble canes at {P) 4.62 1692 1:54 1.54 1.54
hazvest
(§) 23.08 4.62 S0.,77 46,15 46,15 53.85

u
T A g 4B Y e ) gl I a5 W e W e ds e e

-y -y ¥n R e - a3 e - - L CI - - e -

(Table 19 contde)
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(Pable 19 contd.)

1 2 3 3 5 6 7 8
Ge Humbor of intor-
nodes at
harvest .(P) 66,18 66415 3408 TGS 769 -
(13) - - 75,38 52431 52631 92.31
7« Lengtih of
. interncdses at
. hm@st (P) - - - - 12.31 1.54
{(11) 80,00 33.85 43,08 7231 1.54 5423
Be Girth of caone i
at harvast. (P) - - 1.54 1.54 10,77 -
(N) 33.83 41.54 9,23 12.31 3.08 93,85
De Haight Of cans .
at harvest (P) 4.62 2040 - - 3.08 -
{) 264,15 Del3 72431 7385 32,31 58446
104 velght of
single cane (P} = ¢o62 - - 4.62 -
(M) 22,08 23.08 41le54 35,38 4.62 9077
11, Numbar of (7) -
wator shoots - = - - =
12. Numbor of (r) = - 1.54 16492 13.85 13,85
arrous (#) 23.08 21.54 - - - -
P « Pogitive significant
N = NHegative significant
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and £4£ty seven recorded the maximum and the minimun
values. In comparison with the third and fourth standards,
nine clones each displayed significant values ranging

£rom 203.51 per cent to 307.02 per cent.

The mean values of brix, pol, purity and ccs of
the hybrids and parents are presented in Figures 2,3, 4

and 5 regpectively.

Twenty four elite clones were selectad based on
the numbor of millable canes, total walght of cane, brix,
pol, purity and ccs. The details of which are presentad

in Appendix II,.
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DISCUSSION

Although sugarcane (Saccharum officinarum)
ocauples a parawmount place in the sugar industry,
with its noble attributes, the diminishing vigour and
vield of cane varlgties after they have been in
commarcial cultivation for some ycars has been a characteri-
atic of the cane sugar indugtry, sinces the era of
expanslion bogan about a century ago. It ls an obscure
and puzgling problem of the highest importance to
grovers andé processors on one hanq,tha scientists
associated with ths industry on the other. Some of
thé factors contributing to varietal yleld were descri-
bed in papers pregented gt the 10th Congress of the
International Soclety ©f Sugarcane Technologists in
195%9. The genetic aspects were critically described
by tiangeledorf (1959%9).

Barnes (1974) has attributed ths essential

gqualities of ths canes, as :

1. Profltable yield of sucrose over the crop cycle

or productivity.



2o Immunity or high resistance to diseases and

insect pasts of local importance.

3, #Millabi lity.

Those features are associated with a numbaer of
contributory factors and all these are interreclated.
Profitable yleld i1s not necessarily synonymous with
highest yleld. Sugarcane, like other crops possess .S
agroclimatic adaptations, for unveiling the yicld
potential of the variety concerned. The practice of
monoculture has stenmed the canes from being ablo to
express themselves in térms of thelr genetic potentia-

.'I.ity.

since sugarcane being a complex polyploid which is
commonly propagated vegetatively, the broad spactrum of
reccombinants resuléing from intervariletal hybridiaaéion
provide ample scope for elucidating elite clones pogsesse
ing positive heterosis and adaptability to varied

environmental conditions.

With an objective to study the genetic variasbility
and to agsess the extent and magnitude of heterosis pere

taining to important economic attributes, the hybrid



112

progenies of the croes Co 775 x Co 453 were salected.
The female parent was endowed with the qualities of
resistance to water-logging. high sucrose content,
profusa ‘tillering capacity and high ratooning ability
while the male parent possessced salline and drought
resiétdnge, thickness of cane and highar yielcé poten=
tial. The female parent had high fibre contents The
experiment was conducted at Sugarcane Reggarch Statlon,
TAruvalla during 1981, Four hundred and £ifty seedlings
were screoened for further étudies. seventeen important
aconomic traits including guality aspects were assosseds
The correlatione betwecn characters and coefficient of

variation were alsce studied.

Based on the general performance, number 0f millable
canes, welght per stool and brix value, sixty f£ive clones
wore selected for further studies. Ths sovlected clones
wera put under replicatved triale <The two parents and four
standards which were popular in the locality namaly Co 449,
Co 785, Co 997 and Co 62175 were also included in the
treatments. Seventesen ilmportant economle traits including
four quality attributes were ascesseds The guality attrie

butes being juiciness, brix, pol anélpurit « Dagsidas the
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estimation of relative heterosis. heterobeltiosis

and standard heterosis, phenotypic and genotyple
correlations were worked out. The genetic paramsters
like coefficlents of variation..heritdbility in the

broad sense and genetig advarnce were also assessed.

Based on millable cane'numbata total welght, brix,
pol, purity and ccs, twenty four elits clones were
selacted for subseyuent studies. Ths results cbtained

are discussed in tha succeeding pagese

(a) Stddies on_variability
(1) Biometric studies in sesdling population

The maximum coefficlent of variation was observed
for the character, welght of cane par stool, followed
by nﬁhbar of shoots and number of millable canes per
stoole This suggests tho scops for selection of superior
canaé basad on these attributes. The mi;imnm coefficiant
of varlation was recorded by'. . HeRe Brixe. The results
weres in confirmity with the findings of Cralg (1944),
who obsorved a higher coeﬁficientiof varlation for weight
of stool than refractometric brix, Mariotti (1971c) also

recorded observations in the same lina. He could observe
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low coefficients of genetic variation for pol and

juice purity., However, majority of the workers repbfted
high variability for quality components in sugarcane,
singh et als, (1978) and Punia and Singh (1981) registered

the same obzervations.

(11) Genotynic and phenotypic variasbllity, heritg-
bility and genetic advance in clonal population

A pefusal of the results on the population mean
and gsnetic pérameterg revealed that the heritability
was maximum for arrowing followed by number of interncdes
at harvest, and shbot count at ninety dayss Ths results

wera in agrée&ent with the observations of Lyrang (19773,

Ali the charactéré except germination parcantaga..ﬂ.a.ﬂrix.
grassy shoot counté. and nunber of water shoots displayed
higher haritability. The findings indicate that these
characters arc less influenced by ervironment. High
heritability for yleld and its components ware reported |
by Mariotti (197icand 1973), Cesnik (1975), Balasundaram
and Bhagyalakshmi (1972) and Singh (1981),. As regards
HeRe Brix, heritabllity was comparattve;y lows This
obsexrvation was in disagreement with the €indings of

Galvez and amadoxr (1978).
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Tha phenotypic coefficient of varlation was greater
than the genotypic cosfficlent of variation for all the
characters studied. The maximum genotypic coefficlent of
variation was observed for number of arrows £ollowed by
grassy shoot counts. GCana yield and its components
" namely number of millable canes, number and length of
internode, girth and haight of cane manifested low CO-
efficient of Qariation. Contrary to these observations,
Mariotti (1973) and Balasundaram and Bhagyalakshmi (1978)
obgexrved high variability for cane yield and its components.
Punia and Singh (1981) also reported gimilar results.
High varlability was reported by Hogarth et al., (1981)
and sSingh (1981), for yield.

Johnson at ales (1955) in their studies with soybean
have reported that heritability estimates along with
genetic advance is more useful than heritability alone in
predicting the resultant cffect of selection. Since
heritability determines tha component of heritable voariage
tion and genetic advance measures the extent of its
stability under selection, these two parameters should be
considered touyether, s¢© as to bring effective lmprovemant

in economic yileld and other complex characters. In the
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present study, the maximum genetic advance was obtalned
for height of cane at harvest, followed by shoot count

- at ninety days after planting. In general, this paramater
was not high for most of the attributes studied except

- for halght ©f cana, Substantial genetic advance for

yield and its components wera obtained by Rao gt al.,
{1966) and sShah gt ale., (1966).

. The differcnt clones selected from tha base popula-
tion differed significantly for all the charac tars
stuile@s This trend along with high heritability
estimates for tha characters offered‘consider‘:able scope

for gelection within the population.

(b) correlations

The genotyplec correlations ware higher than the
phenotypic correlations. In cases where both phenotyplc
and genotyplc correlations were significant, the sign

Wwag same, either @ositiVG or negativa,

(1) Seedling population

Cane yleld was observed to be positively correlated

with all the yield components except He.R.Brix whore a
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negative non-zignificant correlation was observed. Yield
registered high positive correlétions with number of
shoots, number of millable canes per stool and height of
cane at harvest. Cane yleld had the closast assoclation

with nurber of millable canes at harvast,

The positiva correlation of number of millable canés
with ‘haight, welght, girth and nudber of interncdes
had been established by many worké:s { Gill, 1949;
Rattan, 1951 Dillewijn, 1950 Varma, 1963; Anonymous, 1965,
Singh and Sangha 1970; Jamas, 19717 Juang, 1971; Batcha
and Sahi, 19727 Hariotti, 1972p,Balasundaram and Bhagya-
lakshmi, 1976 and 1978 ond Bathila, 1979

Nunber of milleble canes and éixth had an inverse
ralationghipes But the gsame attriﬁgte-had posltive
correlation with height of cane.f':aumbar and length of
internode. Helght of canc had significant positive associaw
tions with number and length of internodé. glrth of
cane and number of millable canegs. Hence the contrie
bution of number of millable canes té yicld was presumed
to be through helght of cane. iKhairwal and Babu (1976)

also opined this £act.
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The negative non=significant corrslation of brixz
with cane yleld had been established by Stevenson (1954).
Bthirajan (1965) reported negative relationship between
yield and juice quallty in crosses. ,

(1) Clonal population

The assoclation batween cane yleld and its important
components namsly nunber of millable canes, numbesr of
internodes, length of internocde, girth of cane, height of
cane and weight oé single cane were positive and signie
ficant. Yiold of cane héd the maximum positive signifi-
cant correlaﬁion with number of millable canes followed
by height of cane and welght of single canee

studies conducted by various workers (Quintus, 1925;
Gill, 1949; Dillewiin, 19507 Anon, . ;s 1965y Janes, 1971;
Juang 1971 Marilotti, 197lband 1972b; Balasundaram and
Bhagyalakshmi, 1576: and Bathila, 1978) and also from
the results of the present study, the maximum contribution
of aumber of millablé canes to cane yield had been wsll
establlished,

Number of millable canes being the most important
component Of cane yleld, recordsd positive non-gignificant

correlations with number and length of internode and height
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of canees However, this attribute registered nagative
non=gignificant corrclations with girth and weight of

single Ccanc.

sgcording to singh and Jain (1968) number of canes

per clump had inverse association with yicld per clump.

Although there vere dlfference of cpinion ragarding
the correlation of number of millable canes and girth,
the results obtained in the present study were in confirmity
with the obgervations of Hebert and Henderson, 1959p
Gegorge, 1962; Singh and Jaln, 1968; and dHariotti, 1972
and 1973.

High positive correlation of stalk numbsr with
height had been reported by Varma, 19637 anonymous, 19652
Jomas, 1971; ond HMariotti 1571 and 1572, In thas present
inyestigation aiso positive correlatlions ware observed

between stalk number and height of cana,.

In the present investigation, number ©of millable
canes and numboer of intornodes were observed to have none-
significant positive correlation. However, Singh gt al.,

(1981) reported significant positive genotypic and phenolypc
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,association betwaeen these two tralts.

Hloeight of cane was ohserved to have significant
positive correlaticn with total welght of cane., lowever,
with number of milleble canes, this attribute established
positive nonesignificant correlation, Positive associae
ticn of yield with helght 0f cane had been reported by
Gill, 19497 Rattan, 1551y James, 1971 Batcha and Sahi, 19723
and Mariotti, 1972a.

tielght og single cans had positive significant
corialation with cane yield: The repults unvelled that
single cane aetght had hiogh positive correlation with
cane girth and hedight and both intwrn popsessed positive
correlations with yiesld. i#ence 1t 1s infexred that the
contribution of singls canerwaight to cane yioald may bs
through. girth and height of cane. This aﬁserVation was
supported by the findiﬁgs of Khairwal and Bsbu (1976).
Hobert (1965) and Mariottl (197iband 1972b)alse opined
that the single cene weight had positive correlation with

cane yielic.

Number of internodes and length of interncde also
displayed positive correlation with cone yield, Thase two
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attributes contributed to cane height ond wers positivsly
corralated with cane height. Since the nurdber and length
0Z intearnodes had a pogitive bearing on the height of
ceneg, which inturn contributed to yield, the former two
traits were ballieved to ke indirectly infliluencing the
yield, Positive corralation of yield with nunbexr of
internodes was emphasised by Singh and Sangha (1970).
Howev;r. low positive correlation bhetwesn these two

tralts was reported by Batcha and Schi (1972).

HeRoBrix had negative slgnificant correlation with
nunber of millable canes and positive significant correlaw
tion with girth of canes and yeight of single cane.
However, purity registered significant positive correla-
tion with yiald.

Total cane yield appoared to have negative correla-
tion with HeR.Brix, Ths results vere in confirmity with
the findings of Desorney (1950), who reported total
absence of correlation between yield and guality. Tha
presant f£indings point towards tha fact that as the total
yield enhances, the water content also get enhancas.

Consequently, the quality components get decreésed.
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Nagative correlations of yield with juice quality was
already seported by Stevenson (1954), Zthirajan (1965)
and Mariottli et als, (1971). Hence it may be prosumed
that the probability of varieties combining high yleld
potantial and gquality attributes aore remota. Hebert
(1265) emphaslised that there was low negative correlation

between yield and sucrose rocoverys

()

Although all the characters except ‘water shoot
counts ' manifasted positive heterosis, the number of
hybrids displaying this phenomenon was relatively less,
Comparatively lesser numbar ¢f clones displayed signi-
£icant positive hsterosis than significant negative
heterosis. Conseqguantly, the psrcentage of hybrids
manifesting positive heterosis became less, and eccounted
a higher proportion of negative hetercsis in seven out
of the twelve characters investigated. The shoot count
alone displayed positive haterosis in all comparisons,
Thae percentage of hybrid clones displaying poaitiva.and
negative values in hotercbeltiosis, relatlive heterosis

‘and standard heterosis wore compareds
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29 rogards ileReBrix 18.46 per cent of the hybrids
ware found superlior to tho better parent. The conparison
with the mid parental value revealed tha superiority of
60 per cent hybrids for . .this quality attribute, The
decline for heterosis in quality attribute like brix
can ba aseribed to the fact that the standards incorporated
in the investigation wera highly stabillsed onas,

Nunbek of millable cenes is the principal yield
objective of the cans cultivator. Gut ¢f the total sixty
five hybrid clonas 4,62 por cent, 1682 per cent and
1¢34 per cent each displayed heterchbeltiosiz, relative
heterosis end standard heterosis oxcept with respact
to the f£irst standard, ies Co 44S. Eventhough the
figures are rolatively not high, the informetion provide
ample testimony for the superiority of the hybride with
raspect to this prime yleld components

Number of internoden- directly influence thsy height ©Of
the céne and consequently its centelbution to tha yleld is
indiract. Fai:lf higher nercentage of tho hybrld clonas
registered haterobelticsls and relative hetarosis.
Evanthough the percentages Of hybriﬁ clonzs registering
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standard heterosls with respect to the £irst three
standards were low, the superiority of the hybrids
over the stabillszd varieties provida scope for

improvement among the hybrid clones,.

A fsw of ths hybrids manifested significant
positive heterosis in the comparison with the third
and fourth standards, for the character, longth of
© internods. In this regard, the trend of the hybrids
was to manifest negative heterosis thon positive
heterozis. Iillgher percentages of hybrids recorded negative
haterosls with respect to the better and mid parental

values and also with the first and second standards.

Positive relative heterosis was manifested by 20
por cent of tho hybrids for height of ths cane, being an
important component £for total yield. Heterobeltiosis was
positive and significant in 4.62 per cent of the hybrids,
Compared to the third standard, 3.08 psr cent of the
hybrids displayed positive heteruvsis. It can bz seen that
3408 per cent of the hybrid clones registered standard
heterosis over an established high yilelding cane Co 997
besides being able to provide appreciable percentages of



hetercbeltiosis and ralative heterosis. This in £act
point towards a promising trend of the hybrid clones

investigated.

The presence of water shoots and arrows are undesira-
ble characters from the economic point of view, Honca
for thase characters invérsa relationship was taken into

account,

Water shoots being an undesirable attribute, regise
tored relatively less positlve or negative hetarosis in
all the comparisons. S0 it gan be safely presuticd that
this agttribute may not deter the sugarcane breeder £rom

belng able to select slite clones.

Arrowling eventhough is desirable from the breeder's
point of view, is undesirable as f£ar as the farmers are
concarnaed, as thae vegetative phase ceases during arrowing,.
5mall percentages of hybrids menifested positive standard
hetarosis for this attribute. But the heterobaltiosis

and relative heterosis were negative.

Whan the yield potentiael of thz clones was consldered,
except for relative heterosia, no positive significant

values were rogistered by the hybrids. A similaxr trend
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was observed in single cane weight alsos But in this
respect, standard heterosis was displayed by . few « -
hybrids,

In general, the performance o6f the hybrids was
promisings All the characters except water shoot counts
manifested positive hsterosis,. Relativ;ly cmall decline
of heterosis in brix can be attributed to the fact that
the standards included were highly stabilized ones,

As regards number of millable canes which is the prime
vield objectiva, the performence of the hybrids wers
encouraginge <The superiority of the hybrids over tha
stabilized varigeies with respect to numbar of intasrncdes
provids scopes for further selection in the clonal popula-
tion. Conseguently based on the present investigation
including vardability and hetervsis studies, twsnty four
elite clones could be identified.
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SUMMARY

The progeny of the intervarletal cross Co 775 %
Co 453 constituting 450 hybrid seedlings avallable
at Sugarcsne Resaarch Station, Tiruvalla were the
matorial for the investigation. The study was aimed
at selecting superilor hybrids with economie attributes
from the variable progeny by evaluating genetic varia=-
bility and heterosis. A preliminary study was conducted
on the seedling population for seventeen econonide
attributes including qualitative aspects. From the
base population, sixty £ive clones ware selected on
the basis of number of millable canas, H.R.Brix, weight
of gana per stool and general appaarance. Thesa clones
along with thoir parents and four popular varieties of
tha locality nanely Co 449, Co 785, Co 997 and Co 62175
ware tried in an RBED with three replications at Sugarcane
Regearch sStation, Tiruvalla during 1981, and aspossed

seventeen important economic atitributeas.

The statistical studies included coefficient of
variation and correlaticns in both the seadling and
clonal pOpulétions. Besides thege, in the elonal population
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*. « haritabllity in the broad sense, genatlc advance

and heterosis wors also studied,

The highlights of the investigation are sumnarlsed
below:s “

i, Sesdlin ulation

The preliminary study revealed thdﬁ the weight of
cane per stool dlsplayed the maximum coefficlent of
variation followed by number of shoots and number of
millable canes par stools

The correlations bétween the guantitative traits
indicated that cane yield (weigint of cane pér stool) had
positive correlations with all the yleld components
excapt HeoReBrix. The closest assoclation of cane yield
with number of millsble cancs waé also established. Tha
inverse relationship of numbor of millable canes and girth
was also brought to light, and presumed that the number
of millable canes contributed €O cane yield through
height of cane, since height of céne and itg components
had positive correlation with number of millable canes.
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ii. Clonal population

The results on the population mean and genetic
parameters revealed that the heritability was maximum
for arrowing followed by number of internodes at harvest
and shoot count at ninety days. High hapitability . was
displayed by all the charactexs excépt germination
percentage, HeRe Brix, grassy shoot counts and number
of water shoots, suggesting that these characters ware

less influenced by environment.

Regarding the coefficients of variation, tho
maximum values was accounted by number of arrows followed
by grassy shoot counts. HHovever, cane yleld and its
conmponents, namaly nurber of millable canes, nunber and
length of internode, girth and height of cane manifested
low coefficlents of variation. Genotic advance was
maximum £or height of cane at harvest £ollowed by shoot
counts In the clonal population significant difference
was noted for the difforent characters studied,., High
heritability estimates for the characters along with
this trond offer considerable scope £or seloction within

the populatione
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Corrolation botween the economic attributes revealed
that yleld of cane had positive significant correlation
with numbor of millable canes, number and length of
internodes, haight and girth of cane and weight of
single cane. ' In the clonal populaﬁion also, positive
corralation of number of millable c¢anes to yield was
unvelled, - stalk numbsr had posltive correlation with
height while it reglstsred nagative correlation with
girth, <Cane yleld was obsecved'fo have positive correla-
tion with the components of cane height also, namely
number and length of internodes. Single cene weight
being one of the components of cane yield, contributed
to yleld through height and girth of cone. Total cane
yleld appearxed to have negative correlation with HeR.Brix
although purlity reglstered significant poalitivae correla-
tion with ylelds It was presumsd that as the total
yield enhances, the water contect also enhanced, conse-
quently the quality components get decrsased. The present
study suggests that probabllitics of varletles combining
higher yleld potential with quality attributes are

remotea,
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In general, the performance of’ the hybrids was
promisinges All the characters except water shoot counts
manifested pogitive heterosis. Relatively small decline
of heterosis in HeRe.Brix can ke attributed to the €act
_ that the standards included were highly stabilized
oness Ag regards pumber of millable canes which is the
prima yleld objeétivv, the porformance of the hybrids
ware encouraging. The superiority of the hybrids over
the stabilized varieties with respect to number of
internodes provide scope for furthar selection in the
clonal population. Conseguently, based on the present
investigation including variability and heterosis studies
twenty four elite clones possessing higher values for
nﬁmber of millable canes, weight, brix, pol, purity and
'ccs could be identlfied.
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APPENGIR 1IX
petails showing the charactoristics ¢f the finally selected clonaes

R W
canes Of cane
1 7 23433 12,908 16428 13,55 B83.23 9,094
2 9 13467 84458 18,07 1471 B8l.41 9,757
3 12 2040 12,800  17.88 15.44 66435 9,008
4 15 13.67 7.550 16498 13435 78.62 11.335
5 .26 18.33 104200 18,98 17.11 90415 13,309
6 28 10400 64867 18481 15,97 04490  10.829
7 29 - 16433 104200 1784 15,49 86483  10.622
8 31 14400 64717 18431 14493 01.54  9.912
9 33 18433 13.367  18.41 15.83 85,99 10,803
10 36 17.67 94433 © 18,51 15.69 84.76 10:630
1 37 20.00 140300 19,01 17.93 94,32 12.774
12 39 9.00 9,383  19.31 18,25 94.51  13.013
13 47 21,00 11,4133 18471 14.31 76.48 94162
14 49 25,33 164567 1721 14.54 84,49 9,835
15 52 18,00 144033  17.7¢ 14.44 B1.40 9,578
16 53 17.67 94350 19401 17,20 90.48 124027
17 61 10433 60167 20411 16432 81,15 104807
18 64 15,33 9480 16484 12.86 76437 8,226
19 66 18,00 104650 18454 15.55 864,03 10,387
20 69 24433 . 184333  16.44 13,95 88.85  9.456
21 T 11467 7.817 19,16 17.23 89,93 12,014
22 78 16400 10465 18,04 16469 92,52 11.790
23 79 15433 . 124367  19.56 17.44 89.16 12.112
24

a3 15.33 12.283 16404 13400 81.05 8.602
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ABSTRACT

A £1lgld trial was conducted at Sugarcane Rassarch
Station, Tiruvalla, during 1981 with selacted clones after
sgreaning the hybrid progeny of the intervarietal cross
Co 775 % Co 453. The investigation was conducted with
the object of selecting superior hybrids with aconomic
attributes from the progeny possessing wide spectrum of
variability by svaluating gernetic variability and assesse
ing the extent and magnitude of hoterosis.

The preliminary studies on the mseedling progeny
proved its variability for economic attributes. wWeight
of cane psr stool recorded the maximum coefficient of
variation followed by number of shoots and number of
miliable canes per stool. This attribute had positive
correlation with all the yleld componsnts studied except
HeReBrix. Among the yleld components, number of millable

canes establishocd the closeat association with cane yield.

High heritabillity was displayed by almost all the
attributes assesced in the clonal population, the maximum
being recorded by arrowing and as such these characters

were less influenced by environmantal variations.



Further, the maximum coafficient of varlation was also
ragistered by the same attribute. The presence of
sufficient amount of variability in the clonal population
offered scope for oxercising subseguent selection. Cane
vield and its components manifested low coefflcients of-
variation. Maximum genetic edvance was accounted by
height of cane. The clones selacted from the base popula-
tion displayed siunificant difference for the characters
‘studied. Along with this, the high ﬁeritability estimataé
for tha characters added considerable'agopa for selection
within the populatione. |

Corrclation studlas between tha economic atiributes
indicated that cane yield had positive correlation with .
all the yield components and with the cobponahté of height,
although the character reglstered negative corralation
with HeR.Brix. Among the yleld componeﬂta. number of
millable canes contributed the maximum to yields From
the present investigation, the contribution of numbar of
millable canes to yield was presumed to bs through height
of cane on account of its positive association with height
and its components. Single cane woight balng another
componeﬁt of cane yiéld contributed to cane yleld con account
of girth and'haigﬁt. o



Cane yleld recorded negative correlation with HeRe.Brix
and the rasults point towards the f£act that as the yield
increased, the quality components get decroaased, This
may be ascribed to the enhanced water content in the

juice and conseguent dilution of the quallity components.

Heterosls studies revaaled that the poerformance of
the hybrids was promisinge The hybrids manifested positive
hetarogis for all the characters studled except water
shoot counts. Since the standards included in the trial
weres highly stabllized cionea, a decline in heterosis
for He.ReBrix was obaerved in the population. The hybrids
displayed an cncouraging trend for number of millable canes.
In the clonal population the superiority displayed by
tham for numbsr of internodes in the comparison with the
cetabllised varieties provide potentialiﬁias for subsequent
improvement. Twenty four elite clones with economic
attributes could be identifled for further genetic improve=

ment based on the present investigations

i



