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INTRODUCTION

Banona is one of the most importont fruit
crops of the world, with an estimated anmugl producticn
of 20 miliion tong. It is grown oveyr a wide ronge of
conditions. Africe contributes about 50 percentoge of
the total acresge of banane in the world, ﬁhs rast being
shared equally by Asla and Amerieca.

Arnong the verious Aslen couniries growing banana,
India iz en important one accounting for 2,435,200 ha
under banenag, waich ls 15 per cent of the total area of
fruita in the couniry. However, bangna production in
Indie 15 not compareble to that of varlous othey countries.
Though India renks gecond in acroage, 1ts contribution
to world marhet 4g rather negligible.

Amang the varlous States of Indla, Kerala runks
first in acroege (45,558 ha) and total production
(3,09,91% tons) (Ancn, 9982). Tae other important States
of the country growing bansne ave Tawil Hadu, Mahorashtre,
Andhrepredesn, Kernataka, Origsa, Biher and West Bongal.
Of the total avea under bansha in the country 5% per cent
is confined to the southern States of Ebrala,ifaﬁil-ﬁadu )

and Maharsshtra.



ihere have been ovidences to show that banana
has been a sbtaple food for thousands of peopls for
nany years in the past. Hew 4t is recognized za an
Arportant comerciel fiult of the tropleanl belis Like
potato, banana yiclds highest amount of enerzy giving
food por unit orea. The ripe fruit is o good scurce
of vitanine snd zinerals snd it egntains upto 27 ber cent
of sugors.

For coammerclal ouitivation, India doss not
depend 0B a single varicty of banane &8 in the case of
West Indies or Centrel America ond hence the rothod of
Juprovenent edopied here also le very much different,
The morphclogicel variations in cultivaoted bananams
vhdeh comsdst of both diploids end triploids are high
and complex with combinations of diffaxent desrees of
expressicn of cherccteristics of the parentul specioes,
Migs gourinaga and Bugg bglblsigng, MNoreover the
poourrence of somatic mubtatlons in banpana offers greater
ond eosler =copo for selecticm of desdrable tyne of
varieties for commercisl cullivation, Bedng a vegee~
tatively propogeted crop, the selected superior genotypes
can b2 nainteined through clonal propagation.

As the demand for this fruit in the interna-
tional trade is growing very £ost and as it feiches a



higher forelsn exchenge among the frults of the
tropics, any attempt to increase its productivity

is rost desireble and abtrgetlve.

Bicpetrical studies an variebllity, herita-
bility, genetic advance and extent of assceciation of
yield components with finel yield enable the breedsrs
to programnme thelr appréach in pandpulating the
expresolon of charecters charmmellcing touards higher
yield.

Selection 1o the basis for all crop lmprovesent
programmes end an ecstimate of the extent of veriabillty
available in a breeding population will be of immense
velue to design g selection progedure aznd td identify
guperdior genotypes. In such on evalumtion, anglysis
of the geneltic gituntlion in a character is ubmoot
duportent (Penge, 1957). In selection for yield, such
abiributes that shov less variability due to environe
gent need o greater étress. The variability con he
partitioned into heritable ond nonheritable corponents
with the ald of genetic parameters as genotypic
coefficient of variation, heritabllity and ggnetic

advance, whilch ssrve as a basls for selectilon,



seleeti?a proassure can more easily be exerted
on eny character which show ¢lose asscoclation with
vield, Asscocietlons of plant characters determined by
correlation coofficlents hove plweys been helpful in
selecting desirable traids. 45 such 1t 1s neceasery to
rely more on such morphologicel chavactors es lndices
of ylcld than the yield 1tgself in the process of selectlon.

Selection indices provide a basls for sluwl tenecusn
improvement of more than one chavneter by enlection, or
ephianicing the effectiveness of selecticn for one character
by incorporatling infomation on ohe or more geconuary
characters., Identilicatlon of component charecters and
finding out the weizht o bo attached with the charactoers
would help o ﬁaximise genetic gain through gelection.

Fo work secms %o have been done in bangna to estimate
the efflcisncy of’straight selectlon for complex characters

oveyr zeipcition through discriminont function or vicc-versa.

Yield being a complex character 1s dependent on
e nuaber of compements snd the assoclatdon of yleld
vith 1%s companent characters is of lmmense value in
golection of muperior genotypes. Therefore 1t is necessary
to know the direct ond indirect effects of each of the

companients on yicld egpoeclelly when more number of



variables are included. Path coefficicnt anglysis
developed by Wright provides the relative 1mporﬁanco

of each of the cougal factors and ls now used in
dnoreasing monner in nany corops ineluding vegebatively
propogated ones gnd it involves effective partitioning
of the coryolatlon coefiicients 1htn direct and indirect
effects.

Blematricel studies have proved theagelves to be
of immenss worth to the plant breeders because they
help in the clepr understonding of absolute criteria
on tht basis of which inherently end eccnomically superior

and desirable types and varieties could be evdlved.

A roview of literaturs indieated that only very
1ittie work has been altonpbed in benana long these
Glrvections. Hence evaluation of availavle germplasm
in this regerd is highly noeceasary and the present inve-
stlgations were widertaken with the following cobjectives.

1. To estimate the genotypic and phenoiypic
correlation coefficientis for sslected characters beotween

thenselves and with yield.

2s Tu soparate tha correlabtion ccefficients into
direct and indircet effects through the pati: cosfficient



anclysis in order to get some ldea of the causal
gysten of the factors contributing to yield,

3+ To estimate heritability shd genetic advance
for the different charackoTs.

Lo To £ind ocut efficiency of selection throuch
diseriminsnt function over straight selection or
vice versa.
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REVIEW OF LITERAIURE

Bangna 1s an importent frult crop extensively
grown in the tropical countries, Ilowsver, information
on the relative contributi&ns of yield conmponents as
woll as their direct and indirect effiects on fruit
yield lg limited. Studies in the past were mostly
confined Lo corrglatilon betuesn various planbt chargeters
and only recently the variability, heritablllity and
genétie advance welrce gbtudied. A reviev pertaining to
'tha agpects of the present study in bansna is given
below. Simdlar vorkks on other importent vepetatively
propogated £frulb crops are glso Included in the review
vhaerever the llterature dn banwsng is scen to be insuffi-
cicnt, The impoytant £indings relevant to the present
gtudy are reviewed under the folioving heeds.

1. Correlation stulles

2. Varlshility

3. Heriltablliby end genetle advence
h, Path cosfficient analysis

4. Correlaticn sbudics

in o programme of breeding for lmproving the
yield potential of a erop, iInformation on the intere
rolationship of ylelid with other tralts 1s of immense



holp. Thiz will facilitate gelection of sultable

high yielding plants through other related components.
Mpasuremants of phenotypic, genotypic amd envirommental
correlations betwoen gield and other characters have
beenr reperted by many workers in frult crops and a

roviey of this ls presented belou.

4o Aozociatdon botween yiold end its eomponento
Banana (Musa Spp. )

According to Murray (1961) in Duar( Cavendigh
bangna the gize (lengbh X broedth) of third leaf at
the age of six months 2nd fingl welizht of bunch were
highly corrolated.

Hosselo {1962) obtained p close corrclation
batueon bunch welgnt and circumfercnce of pgsudostenm
at the time of emergence of inflorescence. Extensive
gtatistical studies carrind oubt by Logsols (1953)
on banana plantations of c¢ifferent ages shoued o high
correlation betuecen yield and ciraumferencé of
pseudogten 1 0 above sodl surfaeeiat fiouwering time.
Simple, partiel ond multiple correlasilon studies
condueted by Teaotla gt pl. (1970) led to the cone-
cluslon that bunch yisld uas stroﬁgly correlated vith



pscudosten éixctmf’erence. He also pointed cut that
gimple regregsion of yield on pseudosten clicunference
could be expecied to be ag informative as nultiple
regreasion because the influence of other ¢haracters
like lenf number and helght wos negliglble and thedir
inelusion @id not add much information,

Turner (19702) reported that leaf length
durstion (leafl length x longevity) was positively related
to bunch vwoeight.

Lessouddere eb pl. (197%) established a relatione
ship between bunch welght end grade (measure of finger

thickness) of the second hand.

Studies of Worner gt gl. (197k+) shoved a direct
relation between yield, height of pscudosten and girth.

Agcording to Turner (1980) the area of leaves
orerging at the mdfloral stage of plont grouth waa
pogitively correlated with the total nuwber of fruits
per buseh, The leal area duration of last three leaves
vas related to mean frult veight.

Ihe genciyplc correlation studies conducted by
Syee Fengasvany €% 21, (1980) showed z negative
assoelation of bunch wolght with helght in dessert type
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bananas and positlive agsoclagbion of buneh welght
with stem gilrth, bunch lengih and number of frulte

end hands per bunch in culinary types.

A study conducted by Namblsan and Rao (1980)
on the influence of specific origin on leaf production
and asgsoclaled grouth cherseters socwed that the xatio
of leaf aren to frult weight was least influenced by
the specific origin. The ratio of leal ares duration
to fruit velght was generally highest in Masg bglblsieng

derivatives.

From the intra group correlation stuiies
involving three genomlc groups of banana conductod by
Gopimony and dorykutby (1980) it was found that only
the f£ingers per bunch was positively corrclatod with
bunch weight in g1l the three genomle groups, But in
AAA and AAB groups, the glrth of pseudostem gave cloar
indication of bunch weightb.

Pincapple (Ansnng gomopug)

For tne variety Beromne de Rothschild, a close
correlation was ohtained botween the welght of Db
leaf (youngest ~ult leaf) at the time when acetyléne

or flowering - hormcne troatment was glven aod the
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wedght of the frult harvested 5% to 5 months later.

This relation was true for harvest obtained at
different periods (Py ond Polezrin, 1958). Py and Lossols
(1962) eglso obtained a correlation bétween wvelght of

the fruit and veight of the D! leaf but not nearly so
high as that found in Daronne de Hothschild, the louor
coefficicnt being atirivuted to greater drought sensi-
tivity snd lower rainfoll. A very sabisfactory correla-
tion was found vhen tho weight of WM* leal ot the time
of treatuent was replaced by sn estinated weight of the
plantts total folior wmass. The dogree of correlation
with fruit veisht was reducsed when the veignt of

orizinal sucker wags included in thes sum,

Chedha gt BlL. (197¥7) reported that inerease in
leaf number one yeer efter plenting rosulted in
inereased frult weight. Studios of Prabhckaran and
Balekyishnan (1978) éhowed a positive correlaticn
between number of leaves and yleld. Lizensicns of the
DY Jeaf did not show any siznificent ascociation with
yield in the case of plante heving filxed nusbey of
leaves, They olso showed s hegative correlation betueen

fruit weipgnlt and crown welght,
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Grapes (Vitis spp.)

Angelo (1927) end Anteliff et gl. (1958)
raported that productivenegs of the cene increased
uith increase in diameter. Accordlng to Karuppu
Sverd gt gl. (1960) #neb-ceShehl Canes with dlametor
of 8 - 10 mn were more productive then those in other

I'ehfesBe

Winkler (1930) reported that increase in the
amount of crop was the direct result of inorease in
leaf area. Veg ond Fox (1950) showed statisbicelly:
the existence of (1) a highly significant direct
correlation betueen the aversge area of 6th leaf fron
the base @n the primary frulting shoots and fruit yleld
and (2) a siznificant direct correlation between arecs
of 6th, 7th gnd Bth leaves takon together apd yleld,
In an experiment conducted by Reddy (1978) the berry
wvolght and volume were significently correlated with
1oaf area, but the mean size and number of berrisg

per bunch had ns assoelatlon,
Stravberry (Frdzaria spp. )

Bedard gt gl. (197%) found that total berry
welsht was positively and signifilceantly correlated with



average berry welght, berries per flower gtall,

13

yileld per flower sbolk, leaf avea and petiole diamster,

but negatively corprelated with stolon nusber and
fiower stalk numbey. Thers wag inverse relation

betuesn flower stellk number ond auersge berry weight.

Lacey (1973) grouped the wegebative charactersg
asgcciated vith yleld into two cebtegorien., Those
agssocioted with frult number (number of leaves during
prececding auturm and winter) and those associlated
vith frult size (plaﬁt slze during the preceeting

20Rs018 ).

Cyanberry (Vaccinium pmacrocsrpon)

Baton end Mo Pherson (1977) ldentified the
compopents on yiclid in cranberry. The number of
flovering uprights per unit area made a major contri-
bution to yleld., The number of flouwers per upripght
and beryy set made leass lmportant contributions, The
effect bf berry size ues negligible.

B, Inter correlation among yleld componants

Sumerville (194h) reportcd positive corrslation
betueen heiszht, girth and number of last leaf wmfurled.
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Alexondrowicz (1955) correlated helght of pscudosten
with isef area. According o Auwad at pl. (197%)
the psoudostem base girth vag related to plent helght.

Intra group correlaticn studies conducted by
Gopimony and Marykutty (1960) sheved that helght was
significently corrclated with girth, leaf aves, pumber
of fingers and pumber of hands in gll the three genomic
groupss uvheveas its correlation with puwmber of leaves
at bunching and bunch welght wes significant only in
the case of AAB genome, Regording the correlaticn of
girth with other characters, it was found that the
glrth Qas positively and slgnificantly correlated with
height, leafl area, nucher of lcaves at bugiching and
muber of fingers in o)l the three genomlc groupss
vhereas 1t vas significanily correlated with nucher
of honds in AADB group énd bunch woight in AAA and AAB
groups only, Nusber of hends was highly correlated
with nunber of fingers In gll thres genomic groups
under gtudy. ILoafl aron of the third leaf at the sizth
month of plantipng was gignificently and positively
correlated with sll other characters ezcept bunch
wilght, Number of leaves at bunching was significently

correlated only with girth and leof ares in 1) three



1.5-

groups bubt in AAB group it was oignificently
correlated with height also, Huwber of fingers was
positively end signiticently correlated with 11
other charsoters except the nucber of leaves at

unching.

Tne aprea of leaves emerging at the mid flioral
stege of plant growbh was positively correlated with
totol number of {ruits per bunch (Turner, 1980).

In strawberry, dedard gt al. (1971) showed an
inverse relatlon batusen Ilower stallr numbar and

borries pery {lounr stalk,

In sueet cherry thero was hisgh positive genetic
correlation among the traits full bloom dabe, ripe
date, frult fircness and frult diemeter (Hencche gt gl.,
19€6).

2. Varicbility

A esucceesful programee of breeding for high
yield ond other desirable characters requires infore
"mgblon on the nature sud magnitude of varipbion in the
avallable geruplasm, UMany workers huve studied, the
extent of varlability in variousg fruib crops by working
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oub genotypic coefficient of varistion (GCV) and
phenotypic coefficicnt of vardation (PCV)., But the
extent of gonetic varlability is mors important than
total variation since greater the genetie diversity,
wider will be the scope for seleection, A brief

review on this aspect is nade hoYya.

Banena (Muga spp. )

Wide varlation was notdced for oll characters
contributing to yleld. Bighificantly wide variation
among the verieties fof gll the morpholezical features
was reported in dessert type bonana by Nayar gh g1.(1978).
The genotyple varimnce cnd genotyplc coefficlents of
varlations were high for weight of hands ond length of
fruits, Envirconmentel varipnee was maxlmin for length
of fruits followed by welght of hands, &tudles of
Noyer 2t gl. €1980) on cuiinary bananas also showed a
wide and-significant varietion anong the vardetles for
all the charactersg. There wans vide variation in nean
value for weight of hands followed by roots per plend
end number of fruits per bunch. Genobtypic varlance
znd genetic coefficient of varistion were maximum for
velghd of frults folloved by weizht of hends., Givth of
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plant, number of leaves por plant, nusber of fruits

par bunch and length of peddcel ghowed moderately
higher values of genotyple vorisnce. A winimum
difference between phenotypic and genotypic coefficionts
of variatlon and phenolyple and genotypic varimnces was
noted in length of frults, nusber of leaves per plaont,
length of pedlcel and girth of the plant.

According to Sree Rangeswany b pl. (1980)
the POV ond GOV wore high for nuzber of hands per bunch
ongd nunoer of fruits per bunch ln dessert varieties
but in the case of culinary variectlies the characters
bunch welight itself followed by nuzber of fruits per
bunch exnibited high varietion. On the whole a comparison
of the megnitude of PCV cnd GOV for corresponding
charseters shouwed that there was not wuch difference

betueen them for these estimatos.

Comporisons made by Nawbisapn and Rao (1980)
batugen groups of clones showed that there was high
variation for all thoe characters under study betueen
and within groups. The totzl number of leaves produced
psx plant, phylecron, lcaf srea and leafl esrea guration

vare distinct for each group of c¢lones,
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Pineapple {Anznas comosus)

Collins (1968) reported that the numersus
variotlies of Ananos gomosug exnibited a wlde range
of veriation in the degree of expressiocn and davelope
ment of both morphological end physioclogicsl cheracters.

Mathew et gl. (1979) estimated the genetic
veriability 4n pineapple for quelitative ard quonti-
tative traits. ALl the quantitetive characters showed
slgnificently vide vaviation, Phenotypic and genotypic
vardability and coefiicients of variation wers high
for leal orea, leaf mmber por plant, fruit welght
wlthoud cbrm and fruit'lengﬁh breadth ratio., Invirone

snt hod & pajor Influence on leafl number per plont.

dtudies on vorietsl vevrisbion conducted by
Hoyar gt gls (1981) showed significent variletion
betueen vardeties In nuzber of leaves per plant, leal
area, frult sizge, frulb uwalght with ond uithout crown,

length girth ratio, camning retio snd fruib quality.

Grapes (Vitls spp.)

Doulta gt al. {1972) reported high amount of
varisbility with yegard to yleld per plent, overage.
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bunch welsht, fif%y beryy weight, welght of seeds of
tventy bersdes, sugareacld ratio and total nuzber of

bunghas por vine.

Manohar gt al. (1975) dlso recorded high amount
of varlabillby for 21l characters under study. Genotyple
coefficients of veristion end genotie advance showed

apprecisble varlstion undey different environments.
3. Heritebility and gemnesic advance

Her;tability specifies the proportion of total
varighility that is due 4o genetic causes or the ratio
of genetic variance to the total variance (Allavd, 1960).
It drndieates the effectlvencas vith which selection of
genotypes can be based on phenotypice performance
{(Johmnson gt ok, 1955a5a They glso provide a clear
picturc of the avorage effect of genes btransmitied from
parents to offspring or the éztant to which the varig-
- pility of e quantitative character is btrensferable o
the progeny. Johnson gt 81.(1955) and Swerup ond
Chougle (1962) considered that heritability estimates
along with genetic goin were more useful and reliable
than herltabillty estimaten alcne in prediecting the

seloctlion responsa.
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Reports on herltabllily and gonetlic advances
are numerocus for the vérious guantitative chgracters
in a number of cultivated plantg,; especially in sced
ﬁrepogated anog, Eut its application in firult cropas,
ggpecially in bananan is found to be zeagre.

In dessert type benenas Haoyar ot al. (1979)
roported high heritability vealues for plant helght,
lesves per plent, hends and fingers per bunch, fruits
per hand, frult veight, pedicel length and roots per
plont, Genetic advance was nmoderately high for plant
helght, woight of bunch, hands and fruits per bunech,
veight of honds end fingerg, {rult lengthy pedicel
length and roots per plant.

In culinory bananas, fthe herit:bility esiimates
shoved highest values for number of leaves per plant,
girth of the plent, number of frults per bunca, weight
of hands and frults, length of pedicel and number of
roots per plant. e lowest value was noted in the
cage of plant hedght followed by nuamber of fruits per
bunch, ZExcepl 1ln the case of length of frutts, weight
of bunch and plant hedght gll the other charscters
shoved higher values for genetic advance. Weight of

frults per bunch gnd wedeght of hands ghoved meximum
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genetic advance followed by number of fruits pey
bunch and girth of plants (Mayar et gl., 1980).

free Rangasvamy ot al. (1980) reported high
aabinates of heritzbility ond genatic advence fory
number of {ruilts par bunch, bLunch welght endnumber
of days to flowsring in degsert types and for nuaber
of fruits per bunch and nucber of days to flowering
in culinary types., Vhen genetle advence was expressed
as perecntage of mean, high volues were found for
oupber of £ruwits gnd hunds per bunch end bunch weight,

Pineapple (Ananas comoousg)

Studies condicted by Mathew gt gl. (1979) in
pincapple showed a higher value in heritability for
sugar-acid rgtlo followed by nonreducing susarg., Herdle
tability was minimunm £or leaf area, The nusber of
daaves per plant, corming ratio gnd ecidity values
shoued cxnly' very lowv haritability. Genetic advance
vag adgh for leal area followed by nupber of leaves per
plent and frult weipht.

Grapes (Uitls spp. )
The estimgtos of heriltebility waes highest for
velght of seeds of twenty berries, followed by percentase



of seeds, Tifty berry veight end yield per plant.

The expected genetic advance expressed ag percentage
of mean was the highest for weight of seed of tuenty
berries folloued by £ifiy berry welght, yleld per
plant and average bunch weight. The heritebility and
genetle advance for mumber of bunches pex vine were
also very high (Doults gb gl., 1972).

Studieg of Manohey gb gl (1975) shoved high
herltabliity for 21l) the characters under study. Hisgh
berditsbility value in conjunctdon with high velue of
goepetic sdvanco was reﬁorﬂed for weight of bunch, yield
per vine, welght of berry and T85/acidity ratioc.

In suecet cherry, lenceche et al. (1965) reported
high heritabilities ( >0.8) for full bloom date, ripe
date amd frult firmneas, moderate to high (0.3 to 0,6)
for first bloom date gnd frult diameter, and low (<0.2)
for stem length snd quality.

In peach, heritabilitics were hisgh for ripe
dato, bloom date, amount of bloom end mcderste for
fruit firmess and acidity (Hensche gt gl., 1972).
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L, Path cosfficiont anelysis

Yield 1s the end product of many complex
components vhich singly or Jjointly Influence {86
(Grafius, 1959 ond Wnitchouse ek 2l., 1958). Hence
it 1s necessery for a plent breeder to have information
on thelr direct snd indirect dnflucnces om yield.
Wright (1921) developed @ technlaue known as path
coefficicnt anolysis wiidch 4s an effective tocl fox
analysing the direct gtid indircet causges of information
ond it also parodts erdtiesl examination of apacific

- factors that produce a given correlation,

Oniy very few atteupts have been made in this
direction in the fruit crops ond they are sumnarised

helow,

Sree Rengaswvany et gl. (1980) reported that
bﬂnch‘length and numbey of fruits per bunch ezhibited
high_positive direct effect on bunch welght in dessert
tyées, follioved by girth of tho plent, Other charécters
hed nogetive direct éffects, HNumber of hands per bumch
wadeh hod highest negative direct effzet expréssed its

cffect via bunch length and number of frults per bunch.



On the centrary, in the culinary varioeties
mioher of hands per bunch had the highest direct
effect on bunch weight followed by girth of tho plent.
Bunch length, nusbsy of fruits per bunch and plent
iedlght had negative direct offects snd thelir cantrie
butionas vere exprossed through mzmbey of hands
per bunch,

Biswas (1979) conducted pata coefficient
anglyeis for pinespple vardety .Eﬁaw. He concluded that
fruit breadth end number of days two harvest had
very importent roles to pley in determining fruit
weight. But their roles wvere conflicting. e very
high direct effect which niwber_of days for harvest
ma,tﬁﬁ.ty hod with frult weight was counteracted by a
otmilar high negative indirect effect, The major
§arhien of this negabive indirect effect wes exerted
through frultt breadth indieating that the late
horvested frulls tended to bz sooller in diameter.

24



Materials and /[eféo&é




29

MATERIALS AND METHOLS

Ths investigaticns reporied herein yere
carried out at DBanens Research Stntlan, Kamara end
in the Departos=nt of Azriculiturel Botany, Collsgo
of Horticuliure, Vellanilkara during itne period
1981-82,

A« Materigls

Fromn among the Lanana gersplasn palnteined at
the Bahane Research Station, Kennora, 48 varieties
of diversified orizin represonting the wide apectrum
of varlability prosent in the naterlal, wers made uss
of for the present study.

The 1ist of thc varisties with theiy genonic
conatdtution and country of origin is presented in
Table 1*

B, H@thﬂda
I. Bxperimental

A field ezperiment wes lold out in the farm
attached to the Bansna Research Staticon, Eonuara with
the Lorty elght varleties mentioned above in &
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Table 1. Idst of the variotles with their genomic
constitution and ecowmtry of orizin

bo: Nome of the variety gf,gggi" gm‘;gy of

1 DPlsang 11lin Al Melaya

2 Nemarad AA -

3 Asbalekadald AB -

Y Chpkkerekadeld A -

5 HRey aocovan AB South Indis
6 Njaldpooven AB -

7  Adukkan AB -

8 HKumnan AB Scuth Indla
9  Adaklie Kuwinen AB South India
10  Pooche Kumnan A Bouth India
11 Voliye Ruman AB South Indin
12 Nendra Rumaen AB Bouth Indda
13 Theen Runnan AB South India
% Vemonakeld AAA -

1  Robuata AAA Guatenala
16 Mpuritius AAA -

17 Duwexf Qumvendlsh LAD Southorn China

18 Hallacheklarakelld AAA -

19 CGrog Hiehel AAA -

20 Monoranjitham AjA -

21 FHarinkedall . AAB -

22 Pacha chingan AAB -

23 H-135 AAB Hybrid evolved
2  Podalinoonzil AAB at Ooimbatare
285 Palaygnisodan AAB South India
26 Mabnen ANB -

(COﬁtﬁu )



Table 1, (Contd,)

£}

81, Ganomie Country of
o, ome of thae variety groun oxdgin -

27 Vennen AAR Gouth Indieg
28 Nendravahnan AAB -

29 Pashohasdan AAD South India
30 Sirumalel AAB South Indin
31 Virupakehi AAB Scuth India
32 Iota poovan AAB South India
33 Suwsndel AAB -

3 Lady’s finger AAB Bouth Indin
3%  Hendran AAD Scuth India
36 Hulenthuruthy Hendren AAB South India
37 Chenganassery lendran AAB Scuth India
38 <{heenabale - -

39 Bugnan - -

L0 Dahehinsagar AB3 -

41  Konchikela ADB -

L2 Poy Kunngn AGB Indo China

k3  Piseng auwek ABB -

Y Peyan ABB "

L5  Xeypooravalll ADB -

L6 Enngbenien ABB -

47  Kepock ABD -

48  EKosthabonthg ABS Indo China
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Randoniged Block Design wita taree veplications.
Blenting was done in pits of‘size 50 cm3 at o spacing
of 2.15 m elither wgy and 3 n between blocks, Tae
suckers were collected fyom the varistal collecticn
evailable at the station and were planted on 2mi
August 1981, Uniform cultural operations snd erop
mengagement practices were adopted during the cropping
season, Urea, Footumphos end muriate of pobash wers
applied to supply NPE at the rate of 200:200s%00 g

per plant in tuo squel gplit doses, tws months and
four months after planting over s basal dressing of
groen leaf al the rate of 40 kg per plent. Tho experi-
mental plots wore carefully meinteined with tdumely
spraying, eorthing up, irrigation propping,ete. Border
rous of the variat&-Palayankodan ware §rown all ground
in cach of the thyee replications to avald any border
effect and also Lo ensure protectlzn to the experimentel

s ae) oM

Obsexvations on the folloving 18 cheracters
wers recorded from all the plants in the thrve replie

cations.
2) PFlant characters
1. Height of pmeudogtem at shooting time (ém)
2+ Girth et the base of pseudostem at shooting time (em)



3

L,

6.
7.
8.
e
10.

11,
12
13,
.
1.
16,

17,
18,

29

Humber of leaves per plant at shooting tine
(funotional leaves)

Total nmumber of leaves per plant

. Isaf avea (ma)

Length of potiole (cm)
Width of petiole canal (cn)

Phylacron (the time intervel for the production of
two cuccessive leaves) (days)

Lengthh of pedicel (cm)
Duration of the crop (days)

b) Bunch characters

Hunmber of hands per bunch

Humbey of fingers per hand
longth of incdividusd finger (em)
Girth of individual fingor (cm)
Weight of individual finger (g)
Totel number of fingers per bunch
Bunch length (cm)

Bunch weight (kg)

The following procedures were adopted in taking

obgervations on the various characters studied.

a) Plent characters

1 Hedcht of poeudosten abt shooting time

The heilght of the plant ves measured in cm Lrom
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the bage of the psoudosten to the azgil of the
youngeat lesf at shooting time.

2. Girth at the base of pscudostics at shooting time .

Girth of {he pseudosten was measured in cm
at 20 cm from the grouwnd level ab shooting time.
3. lmmber of leaves per plant ot ghooting time
(functiongl leaves)
TPully opened funeticnel leaves present at the

time of flowsring were counted,

L, Total rumber of leaves per plant

Total number of leaves produced by the plent
from plenting to floveying was racorded (Juvenile
steges excluded).

Area of tho third leef in o” at the time of
flowering was caloulated using the formula given by
Harvey (1960) snd Oblefuna and Nduwbizu (1979) (leaf aren =
longth z breadih 7 0.8), Lamine lenzth was measured
from 1%s base to tho tip ond vidth ot the broadest point
in the middle region of the loaf.
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6. Ionsth af'getiale

Petlcle length vwas ceaswed in cm from

pacudosten to basd of lamina of the third leaf,
7. Wiath of petiole cangl

Width of peticle canal was measured ih cio ab
5 ¢ below the Dase of lamina of the third leaf.

8. Phylecron

The time intorvel in days for the production

of two successive leaves uas recorded.

9, Length of pedicel

Lengtih of pedicel was measured in cm from the
point of abttachment of the finger to the pedumcle, to

the base of the finger.
10, Duration of tho cxop

The number of days taken from plenting to
hgorvest were recorded as duration of the crop.
b) Bunch characters

Ihe bunches vere harvested vhen thoy were fully

mature as indicated by the dlsappesrence of the ridges
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cn the fingers, i.,e. when the fingers becone "round
full® (Simecods, 1959). The following observations
were nzds on the bunchos.

11, Humber of hends per bunch

The total number of hapds in a bunch vag counted.
12. Number of fingers per hand

The totel number of fingeors in the second hand

from the bass was counted.
13. Length of individuel finger

Tne length from theo point of attachmont to the
tip of tho middie finger of the top row in the second
hand from the base of the bunch as suggestsed by
Gottreich et gl. (1964) was moasured in om.

1, Girth of individual fingep

Girth of tho same Tinger which wos used for
length measuwrement wos xmeasured in cm,
15. Welght of individusl finger

Tne Cinger vhich was uged for length and glrth
moasurement vas wolghed in a top loading balance and

the wveipght vas recorded in g.
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15, Total number of fingors per bumnch

The number of finzers in the vhole bunch wes

counted,

17. Bunch length

The length of indlvidual bunch was measured in
ca frooc the point of abtachment of the first hond to
that of the last hand.

18. Bunch weight

The individual bunch was weisghed on a plat form
balance and welght recoryded in ky.

I1. Statistical snalysis

Data on different cheracrers studied were
subjected to statisticel analysis, The analysis of
variones teclmigue for randondsed block design was
employed for the estimation of variousg genetic paremeters.
The oxtent of assocliebion among chavacters, was measured
by correlation Coafficisnts. Path coefficient anclysis
was used for esblmating the direct and indirect effects
of vericus characters on yleld. A selection index was
worked out using discrimiunaht function tefhnique.
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The details of the statlstical analysis
followed in the precent experiment are as follows.

1. Analysdls vi vazzance

The model utilised in the analysls of this
design is

Eil.] = .£+ bi + t;j + e‘is, iz 1 sees 3
J:ﬁ 1 geae 1&8

waeye

Eij = performance of jﬁh genotype in 1th block
- = general mesn

by = true effoct of 1* block
té = true offect of jth genotype and

eid = Tandon oryoy

2, Estimation of veriebility, heritability, expected
genatic advance and genetde galn

Variaebility

Estimates of variance components were obtained
by using the followving formia as suggested by
Burton (1952). @he formilae used in the esblnatlon of
variability at genotypic, phenotypic and environmental-

lavels ere glven helow,
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a) Pnenotypie varienee (Vp) = (Vz) 4+ (Vo)

whore (Vg) = genotyple varianoe
(Ve) = environnentel variance
b) Genotypic variance (Vg) = Moy - MSe
7
where MSv = varletsl mean sguagre

e = enviranmental meen square
T = number of repllieations
¢) Environmentsl vaviange (ve)
d) Phenotypic coefilolent of veriaticn (PCV) zJEiE}ﬁ§_1QQ

where ¥ = pean of tho character under study

g) tenotypde coofficient of variation (GCV) :Vf§E) x 190
x

) Environmental eoefficlent of variztion (ECV) =¢fﬁ5} 2100
X

Heritabiilty

Herdtsbiidty 4n the bropd sense vas estlmated
by using the folloving formula as suggested by Burton
and Devene (1953).

Horitability (H) = _(_’i{g%_;_ﬁpg
Vp

Lxpscted genetic advance

The expectod genetic advence (GA) of the avallabdle
géraplasm was moasured by using ths fompula suggested by



36

Insh (19%9) and Johnsan gt gl. (1955a).

GA = (Uz) % K

VD)
K = Stondardised selectidon differential
Expected genetilic galn

The ezpocted genstic andvance expressed as
percaentage of mean ig the expected genotie gain.

1.0. Bxpected gemotic gain (8G) = G4 x 100
X
where GA = expecied goenetic advancc
meon of the cherpeter under study

X
3. Batimntion of correlations

Phanotypic and genotyplc covarionces were
worked oub in the ssue vay as verlances uere calculated,
The diffeoront covariance estimates were calcuiated hy
the mothod suggested by Fisher (195L:).

Phenotypic covariance betwaen characters 1 ond J

Pag %13 ®1
where GOV = genotyplc covariance betweoen
813 characters i snd J
Gov = environmental covarisnce between

943 characters 1 and j
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COv, = 48P, - MSP
813 Vi3 S1j
I
whero HBPV = Moan varletal sum of products of
0 chargeter 1 snd J
MSP, = Mean-error sum of products of
| chargeter 1 and J

r = nmuber of replications

Phenotypio =nd genotypic corrslation coafficilients
among the various eharacters were vorked out in all
pogsivle combinations eccording to the forala suggeostsd
by Johnsen gb ak. (1955b)

Phenotypic correlation coefficient between
choracters 41 and J

Vbi z vbﬂ

where v = phenotyplic varience of character i

Vbj = phenotyple veriance of charactey §

Genotypic ecorrolation coefilclent betuoon

characters 4 =and J

Tbid = Gﬂvsaj
v/véi X Vgi
where Vgi = genotypic variance of charscter i'
Vv = genotyple variance of character J
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Path coofficiont analysis

Path coefficicents are standardised regrossion
coefficdlents. In path epefficient anslysis the corree
lations anong cause and effect are partitioned into divecot
and indirect effects of causal factors on an effcct
fagtor. The principles and techniques suggested by
Wright (1921), Li (1955) end Duvey and In (1959) for
cause end effect systen wvere gdopted for the anglysis.

The cheracters having significent correlation with yileld

at one per ccnt level wore geloctsd and accordingly such

of these charsecters having naximum correlaticn viz.,

nuzber of hands per bunch, welght of individual {ingew,
girth of individuel {inger, girth gt the base of pseuvdosten,
totel nuchber of leaves per plant, leof eres, bunch length
and tolel mumber of fingers per bunch wvere comsidered

for the path goofficient sznalysis.

Rasidual Tactor vhich meagures the contributicn
of rest of the charpeteyrs not considered in the causal

goheome was also estimated.
Estimation of selection indices

The selection indlces were cobtained by dizcriw
minent function anglysis. Three seba of characters wers
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used for finding ont the selectlon indices. The
conponent characters -in one set werc number of hands

peyr bunch, bunch length, %otal number of {ingers per
bunch end welght of individupl finger., These characters
were gelected based on the relatlve magnitudo of
positive direct effects on yield per plent, The statie
stical method suggested by Robingen gt al. (1991)

vag used for congtructing selection infices and comubting
geﬁ@tic advance. The set of simulicneous eguations
solved fc obtaln weights in the sslection index based

e yield ond the indepeandent component characters were
b1t11 + b2t12 4 bst.iB + seepas bkt.ik* b}}'giy = g“y
b1t’21 + batgz * b3t23 4 eocnne 4 bkt2k+ bytay = ggy

o' e ¢ e e @ e

1%1 & hatk.a e 4 bg%s % aasseee % blﬁuj.'dﬁ L bytky w gky

Where tkm and ﬁky represent phenotyple varlance
angd ccovoarimnce respectively and bk iz the wnknown
welght, By and g, ave genotypic eoveriance and

varighee rospactively.
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In the second set the dependent character
yield mlso was included for the estimpbion of index
end in the third case £l the nine chaoracters conaldered
for path coafiicient anéxlys.is wers used for finding out

the geleoction index.

GA(D) = 41 (ibk gky)% where 4

stands for intensity of gelection vwhen top 9 per cont
of the population is scleeted (2.06).

Genotle advance hy stralght selection for yleld

: g&lt
(tF.Y )

The relative efficiency of salection through discriminant.

GA (3) = i

funetion over strmight sclection was ealculsted as
suggested by Parode and Joshi (1970).

Relative efficiency over straight gelection

= D) - GA (8) x 100
' A (s

Anelysis of genetlc divergence througa metrogilyph method

Anderson’ {(1957) proposed this method to study
the pattern of morphclasical verdiation in parents and
hybrids. In the prosept study b8 banane genotypes wero
analysed in a renlicsted triel snd the neasurements on

various characters were recorded., From the data moan



tables were prepared where, each velue was the mean

over replicatlong.

Two most varisble charscters were selected,
one of them was tolien elong the X axls and the othor
on the ¥ - oxis. The moena of Y values were plobted
ageinat the means of X values for each gonotyps. A
particular genobype way thus represenited by a glyph
on the graph,

The other chavacters were rcpresented by rays
on the glyph, the rays for same character having the
same posltion on each glyph.

™e range of variation in each character vas
reprasepted by different lepgth of Tays 1.2. a genotype
having lov values for thie ¢haracter will have g amall
ray and so on. Thus the lenzth of the ray is elther
ghort, medium or long depending on the magnitude of

Values.
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REOULIS

The data collectcd from il the 48 varieties
with respect to 18 economic characters have been
gtatistically analysed snd the resulds are presented
under the follouinz heade,

Obgervations on the behaviour of 48 banana
varieties with reference to 18 characters vism., height
of poeudosten at ghooting tizme (in cm), girth gt the

bage of peeudostem et shooting time (In cm), number of
leaves poer plont pt shooting tlme, totnl number of
leaves per planty; lesf arca (1n'm2), length of peticle
{in ¢m), width of petiocle cenal (in em), phylseron

(in days), length of pedicel (in cm), duration of the
erop (in days), number of hands per buneh, nusber of
fingers per hand, length of individuml finger (in cm),
glyth of Inddividual finger (in cm), weignt of indivicual
finger (in g), total number of fingers per bunch,

bunch length (in cm), ond bunch welght (in kg), have
been mede from gll the plants in the three replications.
The data are progented In Tables 2 to 19.
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The range, m2an and standeyd error of mean
for the aifferont characlters are presented in
Table 20, The phenotypic, genubtypie and onvironmental
variances for the different characters have been
presented in Table 29. Table 22 presents the phenoe
typle, penotypic and envivenmentnl ccefficients of
variation for the different characters, In Teple 23
heritabillty, expected gernctic gdvance and gonetic
gein for the cifforent cherscterg are Lfurnished,
Pable 2k gives phenolypic, senotyple ond enviyonmental
correlations betwsen bunch weight and other characters,
Genobypic and phonotyplic corrglation ccefllcients mmong
aight selected component charsoters are presepnted in
Toble 29. In Teble 26 the direct and indirect genchypie
offects of eight component chavacters on yleld ave
furnished,

The anclysis of varlance conducted for tho
18 econonic charazcters is presented in Appendlze=1.
Appendiz=-2 gives the genotypic and phenotypie vayrdlonces
end covariences for the eight gelected component

¢hoyacters on yield,.

Hajeht of poasudogbem pt shooting tine (in 0@2

The meen veolues pertsining to this chargoter
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in respect of U8 varieties ave presented in Table 2.

(TABLE 2)

Froam the data preseniod shove, it is secen thot
the mean values for heipght of pscudosten gmong the
vorietles ramged {rom 137.5 cm in ﬁamarai belonging to
Af genomie group to 421.83 em in Kepook with ARD genomic
gongtitution, Generol nmean for the characler was
306,98 en. The enalysis of variance showed that there
vas significant Qiffsrenee among the verleties for this
cheracter. (Appendix=1J.

Genetic component of variance for this charaeter
wvas found to bo high (Vp = #16:.22, Vg = 3FL7.48,
Ve = 630.73 {Table 21) with high heritability end genotie
gein (H = &+.74, O = 36.6%) (Table 23). Tue genotypic
and phenotyplc coefficlents of varistion were 19. 3 and
21+00 per cent vegpsctively (Table 22),

Maan values of gilyrth of pecudosten are presented
in Isble 3.

{TABLE 3)
Girth at the bage of pscudosten was hirhest
(88 cm) for the variety Kosthabontha heving ABB gonoms



Tabie &2, Ranking of the varleties for haight of

peeudosten at shooting e (in cm)

Sl Hame of the veriety fopomae Yo,
1  Kepook ABB %21.83
2 Fosthabontha ABD 412,00
3 Peyan ABD. 102,00
L  Plgang awalk ABRB 389.67
5 HNey poovan AB 361,67
6 FKanchilels ABB 355.67
? Milanthuruthy Neodramn AAB 355,33
8 Motbha pooven AAD 354400
9  Arbalokedall AB 352,50

10 HJaii poovan AB 35133

11 Adakka Kunnan AB 350,09

12 Bugnen - 3+9.50

13  Gros Hichel AAA 37,00

%  Theen Runnen AB 339427

15 Ennabenisn AE 336,00

16  Cheenabale - 33%.00

17 Poy Xunnan AB3 331.00

183  EKorpooravalll ABB 329.00

19  Mpnoren jithanm ARA 328.50

20 Poccha Kunnan AB 32767

21 H-13 ALD 324,67

22 HNallachakhkarakeld AAA 322.50

23 Suwandel AAB 321.67

24 lendran AAD 320.33

25 HNendravanmen AAB 316,00

26 Sirummlal LAAB 315.00

27 Chengonessery Nendron AAB 313.67

28 Hendra Kunnen AB 313,00

(Ccntd. )

49



Iable 2. (Contd,)

Namaral

Si*. Noame of the veriety Ggggﬁéc Haan
29 Dok ghinpapar 408 313.00
30 Virupakehi LAB 3i2.33
31 Ladyts finger AnB 310,00
32 EpQalimoongil AAB 306,67
33  Polayenhkoden AAD 306,67
" T4 varman AAB 206,67
35 Ppcha chingan AAB 305.67
36 Maninan AAD 303.17
. 37 Ravinmzadeli AAB 288,00
38 Pachanardan AAB 287.33
-39 Chalikarakedall AB 27733
L0 Kimnan AB 258,10
9 Adidken A3 24,00
42 Robusta ABA 23,50
43  Valiyakunngn AD 229.00
Kby Piaang 1ilin AA 17%,00
L5 Vamzanakell AAA 161.67
46 Meuritius AAA 17.33
W7 Dunyf Cavendish ABA %8.32
%8 AA 137.50

Generel moans
CuDs §

306.98
29,254




Table 3. Donking of the varieties for glrth at the
base of pseudosten al shosting time (4n cm)

%%: Nome of the variety nggiéc gggﬂa
1 Kosthabontha ABB 83.00
2  Peymn ABR B81.33
3 Pisang svek ABB 80.00
%  Eepook ADB 79.50
g Groa Michel AAL 76433
6 Ennchikela AB3 76413
7 Karpooravalll ASS 75450
8 Bugnan - 73.87
9 Pochenaadan AAD 7933
16  Poocha Kummgn AB 7033

i1 =135 AAD 7010

12 Adaltks Kunngh 4D 70,00

13 W31l poovan AB 59¢33

1‘-!- Pey Runngn ABS -59- 17
15 Nallachakkarelell AL 69.00

16 Suyanded AAB 69.00

17 lendra Kunnan 48 68.93

18 Chzenabale - 68,67

15 Deltgningogar ADB 68433

20 Lady's Cingey AAB 6790

21 Pachachingan AAD 67.67

a2 Thacn Kunpan AB 6717

23 Paloyankodan AAB 66.57

24 ViTupealksnl ARD 66.07

25 Ampelekadall yi ) 66.17

26 Kumen 4B 65.77

(Contd, )



Table 3. (Contd.)

- S%: liame of the varlety g;a‘rgggic ﬁhﬁe
27 Vamengkell AAA 65.00
28 Robusts AAA 65,00
29 Monyitius AAA 65 .00
30 Iotta poovan ALB &+,93
31  Fonabenisn ABB 6,83
32 Ney poovan AL 4477
33  Henoranjitham AAA .00
¥ Midenthuruthy Nendran AAD .00
35 Mornen AAD 63.93
35 Sirumelal AAB 63,67
37 Kendravennan ARD 63.50
38 Karinkedald AAD 62,67
39 Vannan ALD 62,67
Lo Nendran AAD 61.17
41 Duarf Cavendish AAA 64.00
%2 Chakknreladeld AB 60,87
L3 Pedalimoongld AAB 5933
L Chiangenasgsery Hendran AAB 58.67
45 Valiya Runngn AB 5567
L6 Adulzkan AB 50,00
by Pigang 11lin AA %6,10
L8 Hamarai AD 2?033

General moan
C.D.

3
]

66,19
6,167




and loveat for the vardety Hamaral (27.33 cm) uith &
genarol mean of 66,19 cm. The veriebles shoued pignie-
ficant difference with gyefexonce to this charactoer
{Appendix=-1),

MajJor part of the varlance for this charscier
vas found to be genetic (Vp = 99.27, Vg = 81.15,
Vo = 18.91) as 1s scen from Table 21, Tne phenobypic
end genobypic coefficients of vardation were 15.07 and
13.63 per cent respectively (Toble 22)s The character
showed a hich heritebility of 81.76 per cent and genetie

advence as peorcentage of mean was 2%.37 (Table 23).

fumber of loeoves por plont ab shoobive btise

Feen valuep portaining to nusber of leaves pey

plent at shootdng timo are prescnted in. Teble bk,
(TABLE ¥)

The higheat nurber of functiocnel leavds per
plaont (20,67) vas recoxded by Kosthebonthe of the ADB
genomle sroup ond the lovest muaber (9,67) was for the
varicty Hamaral with AA genoms, the genersl mean being
15.92 (Table &). There wvas significan% giffercnce

bobween verieties for this cheractsr (Appondiz-1).



Table Y%, Ranking of the verieties for number of leaves
per plant ab shooting tine

g%: Hame of the vericty gigggie ?g%ga
1 Kosthabonthe ABE 20,67
2 Poyen ABB 20233
3 Hanoran jithem AAA 20,00
% Acbolekadall AB 19.33
5 Vananalcedd ARA 1933
6  Njall pooven AB 18.67
7 Eorimkndall AAD 18,00
8 liey poovan AB 18.00
) Pleang awak ADB 18,00

10 Nendravammean AAB 17.67

19 Brmabenian AD3B 1767

2 Kapogk ADB 17,33

13 Foy HKunngn A53 1733

1 Kmngn AD 17633

15 Suwandel, AAB 1733

16 Dalsshingagar ABg3 17.00

17 Rarpooravallil ABB 17.00

168 héuklian AB 17.00

i9 Manrlbiusg ABA 17.00

20 Folanthuruthy Hendran A4B 16.33

21 Sirumainl A4B 16. 33

2e Hallachokkoraekell AAA 16,00

23 Pedalimacngild AAB 16.C0

o Pochanaadan ARD 16,00

25 Choennbole cw= 16,00

26 Palsyenkodaon ALB 15.67

(Contd, )



Talble Lﬁ‘o (Ceﬁtd.)

S1.

L. Neme of the varicty ever e
27  Veliya Kumen A3 15.67
28  H-135 AAD 15433
29  HMemoen AAB 15433
30 Vemnan AAB 15.33
kY| Virupakshi A4B 15.33
32 Poocha Kunnan AD 15.33
33 Bugsied - 15433
¥ Thobusta AAA 15.00
35 Pacha chingan AAB e 67
36  Lady's finger AAB 467
37 Yotka poovan ALB 67
38 Thaen Kunngn AB e, 67
39  Nendran AAB .57
%0  RKonchikele ABD ™67
19 Hendra Kunnan AB 13.33
L2 Chokkarskodall AB 13,00
43  Duexf Cavendish AAA 13.00
L% Gros Michel AAA 13,00
%  Adekla Kunogn AB 12,00
L6 Chenganessery M¥endran AAD 12.00
L7 Plsansz 1ilin A 10.33
48  HNaparai AL 9,69

General, mozn

C.Ds
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The genetlc component of varisnce for the
charsoter vas high {Vp = 6.&,' Vg = 4,68, Ve = 1,96)
(Teble 21) with high heritability (H = 71.33%

GS o 24%.188) (Table 23). Faenotypic gnd genotypic
coefficients of verdation wore 16,39 per cent end
1385 per cent respectively (Table 22).

Y9 y of &g pay

Pable 5 presents tae data on total number of
leaves per plant.

(TABIE §)

Peyan recorded the maxlmum nusbsr of leaves
por plent (40.33)s This 15 o culingry variety having
4B3 genonmic canatitubion, The lowest velue for nuzmber
of leaves per plent (20.0) vas shoun by Hemaral (AA)
vith a generel mech of 31.82. The variaties showed
significont difference for this charscter (Appondixe1).

The phenotypic, genotypic and environoental
veriances were VD = .08, Vg = 11.03 ond Ve = 3.05
respectively (Table 21) end the corvesponding coeffi-
clente of variation were PCV = 11.66 per centy GOV =
10.32 per cent end ECV = 5,43 per cent (Table 22).

The éharactax showed @ high heritability of 78,33 per cent



Table 9. BRanking of the variecties for total number
of leaves per plent
Sl Naus of the variety g@‘;ﬁg‘“’ iyl
1 Peyen ADD k0,33
2 Kogthabontha ABB 3933
3 Dekshingagar ABD 36.67
Y Rapook ABD 36.33
] Arbalohkedall AB 36,33
6 liey poovan AB 36.33
a #3jald poovan AB 35.67
8  Kurman AR H67
9  Mguritlus AAN 3,67
10 Pipang auak 483 Fe33
11 Knrimkedall AAD 3,00
12 HQapthuruthy Nendran ARB 34,00
13 Adukken AB 33.67
1% Kenchilela ARD 33.67
1% Virupekishi AAB 33.33
16 Pey Kunnan AB3 33.33
17 Emnabendlen AT 33.33
18 Vanonalkell ABA 33.00
19 Yannan AAB 33.00
20 Bugnan - 33.00
21 Cheenabale - 32.67
22 Karpooravalll ABB 32,67
23  ‘Thaen Kunnan AB 32.67
oY Hondran AAB 32.67
25 Robusta AdA 32.67
26 . Gros Michel ASA 32.67

(Gontd. )

93



fatle He (Gontd.)

R — )
a7 Monoranjithan AlJA 32,57
28  H=135 ANB 32467
29 Igdy's finger AAD 32.33
20 Buwondel AAB 32433
31 Nendravannan ALD 3200
32 Nollachalkerskeld AMA 3107
33 Sirumalal ARB 31.00
M Podolimoongil AAD 30.67
35 Marmean AAD 30.67
36 Chongadassery Nendran AN 30.67
37 Pacha chingen AAB 30467
38" Paleyonkodan AAB 30.00
39 Fachohnadan AaB 3C. 00
L0 Fendra Xuman AB 30,00
14 Fotig poovan AAB 29,67
ke Poochia Funnen AB 29.67
L3 Dvarf Cavendish AAA 28467
L Veliya Kuman AB 27467
Ly Chekikarakadalld 4B 27633
45 Adekka Kunnan A8 27.00
b Pigang 11lin AA 25,00
L8 Nomaral AA

2000

-Generol mean & 31.82

Gl 3

2,795
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bub the gonetic geih wag only 19.0% per cent (Table 23).

Leaf areg(in mgz

Meen volues fov the lezf orea of 4B vardeties
studied are presemted in Tsble 6,

(TABLE 6)

The variety Kapodk wiih ABB genoume recorded
the highcst leof avea of 2.02 o The lowest loaf aroe
(03 %) was for the vordety Namaral (AA) with a general
peen of 1.7 me. The varisties shove@ signilicant
difference for lezf erea (Arpendixw-1).

The genetic component of the bLotrl veriaonce
ves bigh vige, VD = 0,09, Vg = 0.07, Ve = 0.03 (Table 21),
The phenotypic and genotypic coefficlonts of variention
were 25.51 and 21.71 per cesab respeetively (Table 22),.
Hexrdtabilibty ond genetic gain for the charscter wore
aleo moderately high (H = 72448 ond GG = 38.46%)
(Table 23).

Iangzeh of petiole gin cm)

Teble 7 presents the meen veluss for length of

petiole,
(TABLE 7)
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Table 6, Ieanking of the varisties for loaf area (in ma)

g%: Neme of the varioty gggggie égiga
1 Kapock ATD 2.02
2 Kosthabontha ADD 1.77
3  lallachsithorekell AMA 153
L Feyen ADD 1 -24'9
5  Ambelekcodald AB 113
6 Gros Michol AAA 1.5
? Pey Kunvien 283 139
8 Pocchz Kunnan hB 1.39
Q Fanoren Jithan ABA .37

10 Dakghingagay ABB 1.3%

1 Plsong awal 4BD 1439

12 Thaen Kunnan 43 135

13 Bugnan o 1.33

P flakkekunnan AB 1633

15 Zrrmen £33 132

16 Horpooravelll 451 1.29
7 Monmon AnB 129

18  Robusta LEA 1.29

19 Cheonabele oo 1.28

20 Ney pooven AD 1.27

29 endravennan AAB 1o

22 Eonehidleeln A3B 1.23

23 totta poovan AAB 122

24 Mlanthuruthy Nendran AAR 1.21

25 N3ali poovan AB 1.29

26 Ennabenisn ABB 1.21

(Contd, )



Tetle G. (Contd.)

L

. g%: Hlome of the variety gggggie gifﬁe
-r
27  Chokkorokadell AB 1+19
28  Pacha chingan AAB 1419
29  Suwardel AAD 1.17
30 Adukken AB 1.96
31 Korimitedall AAB 115
32  padalimoongil AAB 113
33  Palayenkodan AfB 1413
FH H=135 AAD 1s12
3%  Vamnon AAB 1407
36 Vemanekoll AAA T.0%
37 Nendrn Kunnen AB 103
38 Chongennssery Nendran AAB 1.03
39 Manzitus AAA 1.02
40  sirumelad AAB 1.01
%1  Virupekshi AAB 0.98
Lo Poachanandan AAB 0.95
L3 DworS Cavendich AAA 0493
AN Nendran AAB G.90
Ly lLadyts finger AAB 0.81
Lo Valiya Kunnon AB 0.71
L7 Floang 1ilin AA 0.56
W8  lemaral AA 0,30

Conerol mean @

Cebly ¢ 0.227

197




Toble ?y

Renking of tho varieties for length of the
petiole (in cm)

58

g%z Ponme of the variety g?’gggic 5‘? ,,E‘E e
1 Ambalolkadall Al 76,87
2 Poocha Kunnen AB 7333
3 Adakka Kunnen AD 71400
b suwandel AAB 65,50
5 Tngen Kunnen AB 64,07
6 Kapodk ABB 63.50
7 Plsgng awal ABD 63.C0
8 Furman 4B 63.00
9 Hey poovan AB 61.67

10  Hollachehkarake AAA 59400

11 Karpooravalll ADB . 58,00

12 ChalikoYaliadald AD 57,00

13 He135 AnB 56,83

1 Nje2li poovan AB 56,00

15  Peyan ARB 55433

16 Eosthabonthe ABB 5533

17 Palayankodan AAD 55,33

18 Bugnean - 55 .00

19 Mobta peovan ALB 54 .67

a0 Hondragvannan AAB Bl e 50

21 Pisan: 141in AA 54 .27

22 Padelimocngil AAD 53.50

e3 Maporan jithen AAA 52.83

24 Konchikela ABB 52,67

a5 Ennabonicn ABB 5233

i) Dok ghingagar ABH 51.67

(Cﬂﬂtdo )



Table 7 (Contd.)

gf;: Hama of the variety éﬁggc gg_-ﬁ'm
27  Valiye Kuunan 2B 5067
28 Virupekasihi RAD 50e33
29 Cheenabole ~ 5000
39 Pey Runuan ABB 50.00
31 Pachgo chingasn 47D La.h7
32 Vavmen AAD 47.83
33 Aduklan 4B 46,67
s Menpen AAB 16,60
3 Sivumeled AAD 6423
35 Milenthurnthy Hendran ANB L45.50
37 Pechonondan AAB 45,00
38 Ledyte finge AAD W, 50
39  lHendre Kunnon 43 44,50
10 Choncanessery Hendran ANB %L2,00
g Nendran AsB 40,10
Lo Kavimltsdald 445 32.93
L3  Lobusta AAL 36,07
Y Dompral Al 33.00
%51 Gros Hichel AMA 31,00
L6 Maurdtius AAA 2770
L9  Duprf Cavendish A& 2k, 07
L8 Vatnangkeli AAR 13.50

General mean 3§ 50,9

Go3, 2

R
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rom the tobls it cen be seen that the
character showed a wide range of variability from
18.5 ¢m in Vamonskell with AAA gonoze to 76,87 cm in
fmbelekadall with AB genome, general megn baing S0.9 cn.
The anelyeis of varlance revesled significent difference
anong the varieties for thip charecter (Abpendixe=1).

The total varionce for this charecler amons
thie 8 varieties studied was 173,93 wiich could be
pertiticned into 115.99 dus %o gene®ic couses and 57.99
due to environmentsl couses (Table 21), Phonotypic,
gonntyple and environmental ccefficients of varietion
vere 295.70, 20.92 and & per cent respectively
(Table 22). Poticie length has got a medium heritability
of 65,67 per eent ana génetic gain of 35.60 per cent
reopectively (Table 23)e

Width of patiole canal {in on

Toble 8 shows the mean values for widbth of
petiole canal,
(TABIE 8§)

The echarscter shoued a2 rongs from 1 oo %0 § ¢m.
In general,; vorieties belonglng -to AAA genomic group
(Vemandkell, Robusbs, leuritius, Dwarf Cavendish snd



Tabls 8¢

Renking of the varietics for wvidth of
patiole cansgl (in cm)

61

;;"%: Bare of the varioty g;gcgic gaalaﬁa
1 Vamonekell ABA 5.00
2 Robusta ALN 500
3 Pauritilus AAA 5.00
L Duaxf Cavendish ARA 5.00
5 Groo Mchel ARA 5.00
6 Chekkarskadall AB - h,00
7 Manoranjithon AAR %.00
& Rarimiedali AAB 4,00
9 Adulkan AB %.00

16 Bjadi poovap AB 4,00
11 He135 AAD % .00
12 Pzohp chingan AAB 3e33
13 Hey poovan AB 3.00
L Hodllochakkargkeld AAA 3,00

H Pployankodan AAB 3.00

16 Monmoan AAB 3.00

17 Nendravennan AAB 3.00

18 Pachanaadan AAB 3.G0

19 Sirumalad AAB 3.00

20 Virupaitghi ALB 300

21 Lady's finger ALB 3.00

22 Pendea Kunnan Al 3+C0

23 Thaen Rumnan AB 3.00

& Enngbenlsn ABB 3.00

25 Ambalokedall AB 2.00

25 Hamored AR 2.00

(Contd, )



Table 8. (Conta.)

gﬁ: ligme of the variety Ggggggc 52?33
27 Piegang 1ilin Al 2,00
28 Kxmnan AB 2.00
29 Padalimcongil AAB 2,00
30 Vahian ALB 2.00
37 Motta pooven AAB 2400
32 Suwandel, AMB 2,00
33 Adeklsckunnan AD 2.00
W Poocha Kunnan AB 2.00
35 Vellya Kunnan AB 2:00
36 Nendran AR 2,00
37 Mlenthuruthy Hendran AAB 200
38 Chongeneesaery Hendran AAD 2.00
39 Cheengbale e 2.00
L0 Feyan AB3 2,00
L Earpooravalil ADBD 2,00
Lo Rapook ABB 2.00
%3 Rogthabontha ABB 2,00
Ll Dekshingagor ABB 1.00
L5 Bugnan we 1.00
46 Egnehikela ADD 1.00
L Pey Kunnan ABD 1.00
L8 Pigong awels ABD 100

Goneral moan
C.D.

«=

0.270




and Gros Michel) recorded iho hignest value (5 ew)

ehd those heving ADD gepomo (Ranchikelsa, Peykunnan

and Pisang awek) recorded lowest value of 1 em,

Generul Desn was 2.7% cm. The varletel differences

vere gignificant for width of petiole canal (Appendizei).

Phenotypic veriance for the character was
120 of which 1,19 was geunctyric ond Q.07 envircpoental
{Table 21), thercby showing a low environmental
influence on this character., EPEhenotyplc ond genotypic
coefficilents of Variétion vere 41.9% ond 40.76 per cont
raapectively {Table 22). Heritébility and genetic advance
ag percentage of rean were Ml per cent and 79,93
per ceut respectively (Table 23).

Phviscron (4o dayg)

Mean vslues of phylaeron for the 48 varieties
studlied are presentsd in Tobls 9,

{TABIE 9)

Data presented in Table 9 showed thab the
mean volues vanged from 9,19 doys in Hemovael with AA
gevoms to 6,41 doys in Hjclipooven with A3 genome. Tae
gerersl mean for the character was 7.7% days. There
w28 sighificant difference betwoon varioties for tthils
character (Appendix=1).



Table 9.

(in days)

Banking of the varieties for phylacron

b4

Bls. Heme of tho varieky e
-1 Homaral AA 919
2 Hobusta AAL 9,10
3 Metia poovan AAB 8.62
& Mormegn AsD 8.57
5 Pschanoandan AAD 8.8
6 Poocha Kunnan AB 8.1:8
7 He435 AAB. 847
8  Pgoha chingen ARB 8.6
9  Peyan ABB RIS
10 Pelayankodan AAB 839
1 Verman AAB 8432
12 Valiya Kunnan AB 8031
13 Sirumalald AAB 8,26
1 Cheenabale - 8,19
15 Adaklka Eunman AB Betts
16 Thoen Kunnan 4B 8409
17 Duarf Ggpvendish AAA 8.08
18 Virupekshi AAD 8,06
19 Lady's finger LAB 8,05
20 Adukken AB 8,03

21 Kopook ARB 789

a2 Venanckeli AAA 7.88
23 Pleeng 113in AA 7.80
2 13 Padalimoongil AL 7.80

25' Hondra Kuntan AD 7472

26 Manoranjithan AAA 7ot

(Gaﬂt‘l ] )



Table 9._ Gcontd.)

gf;: Fame of the veriety gggu"gm ?:i“m
27 Ennabenian ABB 751
28 Poy Runnan ABD 7450
29  Nedlachakkarskeil AAA 749
30  Hendravanngp A4B 7449
31 Bugnan o 70
32 Eunnan AB ?.'-:-0
33 Kavipkadall AAD 7438
* Haurdtiusg AAA 7.28
35 Renchikeln ABB ‘?.2‘*
36 Nendran ANB 7e22
37  Dekshingagar ABB 7+2%
38 Bl znthuruthy Hendran AAB 7+16
39 Anholekadald 48 7«13
40  Herpooravalll ABB 712
% | Changanaseery Nendran ARB 7«11
h2 Plseng; awek ABB 7«11
L3 Chakkaraksdall AB 7407
Ll Suwandel AAB 7&05
L5 Grog Michel AAA Be Ot
4  Hey poovan AB 6.76
4?2 . Kosthabonthg 458 6073
48  Ijali poovan 4B GRY
Geperal mean r 7.75
C.D, : 0.6B2
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e phenotynie, genotypic and environuenial
variances for the character werc 0.53, 0.35 end 0,18
respectively (Pable 21) end the corresponding
coefficients of variation wore Y49, 7.65 and §.h?
per cent respectively (Table 22). Herltzbility was
relatlvely low compared to the other charscters stﬁdiﬁﬁ.
(2 = 60,153, GG = 12.9%) (Table 23).

Iongth of nedleel (in cm)

Mean values for length of pedicel are pregented
in '.i'able 10,
(TABIE 10)

Length of pedicel showed a rebge from .47 em
in Naomorol (AA) to 5.8 cm in Pedalimooangil (AAB) with
a general mean of 3.91 ¢m, The analysis of varliance
shosed significant Gifference between the b8 varicties
otudied for thls chzaracter (&ppenéix—1).

e gemetic component of variance for the
chargeter.yas high iIndiecatlang a2 higher gemotic influcnhce
on the character (VD = 0.73, V2 = 0.60, Vo = 0.,12)
(Zoble 21). Phonotypic cnd genotypic ccefficients of
 vardabdon vware 24,46 gnd 22.29 per cent respectively

(Zable 22). The horitabilidy and expechted genctic
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Table 1C. Ranking of the varietiea for length of

pedicel {in cm)

ﬁ%: Home of the varlety ggggﬂpﬁc I{,{iﬁe
i Padalimaongdl AAB 5.80
2 Arbalakadall AB 567
3  Manritius ABA by 67
1 Njali poovan AB k.57
5 liellachakkarakell AAQ L3
6 Nendravannon ALB %.37
o Mlanthuruthy lendran AAB %37
8  Dakghingagar ABD %.33
9 Kenchikela A5 L,27

10 Raobusta AdA he12

11 Kumman AB k,07

12  Manoranjithen ABA 4,07

13  Gros Michel AAA k.03

y L Duarf Cavendish AAA 3.93

15 Aduizkan AB 3+90

16 Poocha Kunnan AB 3,83

17 lobbtn poovan ANB 3.73

18 Poyan ADB 3.63

19 Vannan AAB 3453

20 ey pooven AB 3453

21 Kopocok ADS 3.50

22 Karpooravalil ABB 3450

23 Pachie chingan AAD 343

2; Sirunolad AAB 3.0

25 Hendzan AAD 320

26 Paloyanikodan LAB 3. 37

(Contd, )
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‘Table 10, {(Contd.)

g%: Neme of tho variety gigggie ﬁﬁgﬂa
27 Pigang nyak ARB 3:33
28 Rosthebontha ABB 3.30
29 Cheenabale - 330
30 Changanaasery Nendran AAD 3e30
31 Bugnan - 3+23
32 Theen Kunnan 48 3.23
a3 Suwandel AAB 3420
*H Virupalkshi AAB 3.03
k] Ennakenlaon ABB 3.G3
35 Egrirkiadall AND 2,00
37 Veranakeld ARA 297
38 Iandy's finger AAB 2.97
39 Ew13) AR 2.93
Lo Pgchanandan AAB 290
L g Lepdra Ruman AD 2487
L2 Adal:ta Runnan AB 2.83
43 Chghlkarokadall AB 277
Lk Valiya Eunnzn A3 2,67
by Pey Kunnan AB3 2437
L6 Pigang 1idin .1\ 2.27
L7 Mannan AAB 2,20
48 Hiamaral AA 1.7

Gensral mean 4
CoDo :

3.51
0.550




gain for the cheracter werc also hish (H = 83.09%,
G5 = 41,604) (Tadla 23).

urat of th 1.4

Obgervations regarding duration of the crop
from plenting to harvest ore pregented in Table 11,

(TABLE 11)

From the above table, it con be seen thet
the varieties Adulcken (AB), Pisang awsk (AB3B), Peyan
(aB3), Enposit (ABB) end Eosthabontha (ABB) ook
naxitum number of days (36%) to come to harvestj the
time token by Pisang 141in {AA) and Namaral (AA)-
being the minimum (397,33 days). Genersl mean for
duration of the gcrop was 371.46 danys. The varictal
differences wore significant for duration of the crop
(Avoendixeq).

The charscter ghowsd g phenotypic varignce
of 301.41, of vhich 262,81 was genotypic and 38.6
environuental (Table 21). Phenobypie and genotypic
coefflcicnts of veriation were 4,67 and 4,36 per cent
rospectively (Table 22). %he choracter showed a high
heritability of 87.19 per cent but the genetic gain
vas lowest for this charactor (G5 = B.hﬁ}‘Table 23}
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Pable 11, Ranking of the varicties for duraticn of

the crop (in days)

10

‘1‘%: Hame of the varieby ggggic iﬁe&laﬁa
1 Mdulckan AB 38,00
2  Pisang avek ABD 38+.00
3  Poyan ADH 38,00
L Kapook ABB 3y, 00
5 Kosthabontha AED 3@3«.00
6  Acbelalkodali AB 383,67
7  Ney poovan AB 363.33
8  Pey Runnen AT 383.33
9  Thaen Kumnen A 363.33

10 Bughen e 363,00

11 Njali poovan AB 383.00

12 Menoran jlitham AAA 362,67

413  &ros Michel AAA 362.33

%  Padalimoongll AAD 362,33

15  Vennen ARS 382,33

16  Adaitha Kunnen A 382433

17  Nendra Kunnan AB 380,67
18  Pagha chingan A 380,67
19  Siramalad AAB 380,33

20  Poocha Kunnan AD 379467

21  Emnabsnion ABB 379.33

22 Lodyta finger AAB 379.33

23 Chgklkorehiadald AB 379.00

2 Maurdtiugs A8A 378.67

25 Mavnen ALB 378,67

26 Kanchiksla P 378.33

(Contd, )



Table 11. (c{}ﬂt\do)

g%‘ Home of the variety gggggic ggimue

a7 Pachaonaadan AAD 376.67
28  H«135 AAD 37533
29  Suysndel AAB 367
30 Mobtta poovan AAD 373.33
31 lipllachalkarskell LAA 373.C0
32 Virupskshi AAB 372,67
33 Eavpooravalll 458 372,67
g Chaengbale e 371.900
35 Palayankodan AAD 3?0;6?
36 Dokghinsegar ABB 370.33
37 Vooonalield AAA 3690 (814
38 Nendravannan AAB 358,33
39 Hllanthututhy Nendran AAB 364,33
Lo Chongennssory Hendren AAB 369,33
%9 Kannen AB 352.00
Lo Duarf Covendish AAA F9433
%3  Kardrkedsld, AAB P6.67
Ll Hobusin AfA W6,00
Ly Valiyskunnen AB 2:0.00
46 Hendran AAD 332,00
L9 Hemeved AR 317.33
L8 Fisong 1ilin AR 317.33

Gemrai nean  §
C.D. 4

371,46
_6 * 51"’7




Humbor of nandg per bunch

Data portaining to the nuober of hands per
buneh are presented im Table 12.

(TABLIE 12)

From the table glven above, it can be seen
that emong the varioties studied, the maximmm number
of hends per bunch (.33) vas noted in the case of
3 verietlies namely Peyhunnan, Plsang awvak end Kapook
all belonging to the ADD penomic group and the miniuun
(3.33) recorded by the varlety Padsalimconzil having
AAB genomic eonstlitutlon with a generel mean of 8.65,.
e varioties shoved significant difference for number
of honds per bunch (Appondixed).

The genetic ccomponcnt of variasnce for the
cheracter was found to be hlgh vith a high heritability
ond genetic gain (Vp = 7.78, Vg = 7.1, Ve = 0.64)
(Table 21). (= 97.79%, GO = 60.92%) (Table 23).
Pnenotypic ond genoatypic cosflileientyg of variation
wore 32.00 per cent and 31.18 per cent respectively
(Tablo 22).

Berber of finmers per hond

Ine mean valnes of the nusber of {ingers per
hand are presented in Table 13.
(TABLE 13)
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Table 12, Bonking of the vorietdes for number of
. hands per bunch
$l:  Nome of the varioty gg’;ggi“ Hoan |
1 Poy Hunnan A28 1433
2 Fisang awak ABB %033
3 Eepodk ABB 4,33
b Eosthebontha ABD 1,00
5 Ixtta poovan AND 12.67
& Palayenkodan AAD 12,00
7 Kerpooravalil 2B 12.00
8 Nallachekkarekell AAA 11.67
9 Hinld poovan AB 1133
10 Heypoovan AB 11.00
11 Arbailekednld AD 10.57
12 Meuritiusg BAA 10467
13 Duarf Gavendish AAA 10.57
™ Thoen Rumogn Al 10,67
15 roocha Kunnan AB 10,33
16 Runnen AB 10,00
17 Hobusgta AMA 10.00
18 Peyen ABD .67
19 Aduktkan AB 8.67
20 Adaiklkekuninan AB 823
21 Kanchikela ABB 8633
22 Enririgdeld AAB 8,00
23 Vansnakeld AAA £.00
& Gros Michel ABA 8.00
25 Enngbenian ARG .67
26 He135 AAB

7433

(G'oni:d--)



Table 12. (Contd.)

T4

%%: "~ Heme of the variety gis‘gggic E:laﬁe
a7 Pachia chingen AAD 733
24 Choltkarakadall A8 7633
ag Choenabale - 733
30 Bugnan - 7432
31 Pochanaadan AAB 733
32 Lady's f£inger AAB 7+33
33 Suvandel AAB 7433
3N Manoran jithan AAA 7,00
35 Hermon AAB 700
3%  Vennan ANB 7.00
37 Hendravennan HAB 7.00
38 Virupakahi AAB 700
39 Valiya Kunngn AD 7.00
%0 Fendra HKunngn AR 7400
19 Sirunalal AAB 6.33
% Dok snlngagar ABD 6. 33
%3 Milenthuruthy Hendran ALD 5.67
L Changonassery Nendran ANB 5400
L5 Pisong 1ilin AL 5.00
L6 Nendran AB o 67
47  Nemoral AA 4,00
L8 Padalinoongil AAB 3433

Gonerel mean § 8,65
CeD, ' 3 1.209




Table 3. Hanking of the varietics for number of
fingersg per hand
gjé‘.‘ Name of the varlety giz‘gggie ifg?.ge
1  Hellachokkarslell AAA 25,33
2 Kosthebontha AZB 23.83
3 Mobtta poovan AAB 23,00
L Peyen ARD 21467
5 Chekitnralkadalld ;58] 19.00
3} NJeli poovan A8 18,67
7 Pisang auak A3B 18,67
8 Pey Runnan ABB 18.33
g Palayatitodan AAB 18.00
10 Mauritins AAA 17.67
11 Adakka Kunvan Al 17.67
12 Vemanckold AAA 17.33
13 Nendra Itnoan AD 17.33
L Eapook ABB 17,33
15 Karpooravelll ABD 17.00
16 Poocha Kunnan A 1633
17  Pachanaadan AAB 16,00
18 oy poovan AB 1533
19 Gros Michel ABA 15433
a0 Varman AAB 15.33
21 Nendravatnan AAB 15.60
22 Thoen Henman AB 15.00
23 Pacha chinzan AND 15.00
2k Anbalokadald A8 th,33
ag Kunan AD ™33
26  Slramalal AAB 133

19

{Contd.)



Table 13. (Conids)

Sl Name of the variety ool Mogn
27 Lady's finger AAB .33
28  Cheenabale e #,33
29 Plgang 14lin AA .00
30 Adultkan AB 1,00
31 Virupokshi ARB 1,00
32 Bugnan - 14 .00
33 Enpabenian A3 .00
A Lchusta AL 1333
35 Duar{ Cavendish AAR 13.33
16 Veliyakunnan B 13.33
37 Ennchiliela ABD 13.33
18 Hanoren Jithan AAA 13,00
39 He135 A4B 43.00
%0 Mannan AAD 13.00
b9 Bayandal AAB 13.00
L2 Dakshinsagor ABB 12.67
%3  Rorivkodall AAD 12,67
i Podal imoongid AAB 10433
Ly Hendren AR 1033
L6 Changasagsary Nemdran AAB 10,00
LY Mulenthuruthy Fendran ARB 10.00
L8 Homaral AA 10.00

General meen ¢ 4
Cele 1

535
2,481
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The table presented above shows thab the
mean value for the character ranged from 25.33 to
10,00 vwith g generzl moen of 15,39, The highest nusber
of fingers per hond wes observed in the variety
Nollachiskkarelkeld having AAA genome pnd the lowest
ataber in Namaral (Ad). Tasre was significent diffureucs

ancug varietles for this cherscter (Appendixe—1).

Fhenotypic, genotypie snd envirvonmental
varionges for thls character among the varieties ware
found to be 10.76, £.69 and 2.45 respectively (Table 21).
phenotyple end geonotyplce coefiieients of varistion
woTe 21.6% per cept end 19,36 peor cent (Table 22)
vith high heritability of B0 per cent and expected
genotie gain of 35.2% per cont respectively (Table 23).

Tenath of indivicdusl finger (4o em

Mean voluss for length of individupl finger

among the B8 verieties studied ave pragsented in Table 1.

(TADIE )

Azcng the vorictios studiled tho velues renged
from 7.9 em in Hamarel (A4) to 22.5 cn in Malanthuruthy
Hondren hoving AAB goncrdc constitution with o zeneral
mean of .62 em (Table 1%). Tne snalysis of variance



Table %« Ranking of tho varieties for length of

individual finger (in cn)

Gls

enonia Yoan

Ho, Name of ths variety grouD value
1 Mlenthuruthy Bendren ANB 22,50
2  Vomonekell AAA 21490
3 Nendran AAD 21.67
L Hanchikelg ABB 21,67
5 Pugnan - 21.33
6  Mauritius ALA 21,00
7 Hobusta AdA 20,93
8 Chenganagsery Nendran ARB 20.80
9  Dakshingagar ABB 20,33

10  Dusxf Cavendish AAA 19,67

11 Padalimoongil AaB 18.60

12 Euwendel AAB 17:53

13 Karirkadall AAB 16.73

1t  Kunnan 48 15450

15  Pigeng 1ilin AL 15.00

16  Hendrgvennan ARB 17

17 Gros Nichel AAA 1%.33

18 Kapooik ABB ™.23

19 Aduvkkan AB 1,20

20 He13H AAB 13.67

21  Ennsbonian ABB 13.53

22 Ploang avak ABB 13.43

23  Nay poovan AB 13.23

2 Pecha chingan AAB 13.17

2y Vallyakunnan AB 1317

26  Mannan AAB 13410

7t

(Gcntd. )



Table 4. (Contd,)

IE:JC‘,: Hame of the variety gregggie 5:?3 o
27 Chekkarshkedall B 13.07
a8 Pey Runnsn ARD 13.07
29 Hollachakliarakeld AAA 13.Q0
30 Fosthabontha 433 12.93
31 Lady's finzer AAD 12,43
32 Pachenaadan AAB 12433
33 Eaypooravalld A01 12,20
M Nondra Ruonnan AB 12,20
35 Mekka Kunnen AR 12.10
36 Poyan ABB 12406
37 Thaen Kunnan AB 12,03
38 Virupokshi AAD 12.00
39 Cheenabale - 11.60
10 Pelayenitodan AAD 1137
L1 Ambalakadall AD 11.33
L2 Poocha Runnan AB 11.20
L3 Manoraniitham AR 11.17
L5 Sirumalgl AAD 10.83
46  Ijoli pooven AB 10,50
L7 Mobta poovan AAB 90433
L8  Homaral AA 790

Generagl meens
C.D, 4

14,62
2.522
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showed significant difference hetween varletles
for length of Individual finger (Appendix=1).

Major part of the total variangeof this
character was found to be envircnoentel (Vp a 1C. %%,
Vg = 8.62, Ve = 96.32) (Table 21) indicating the
hizh environzental influence., Phaenotypic, genotypic
and enviromnental cocefficients of variation also
cenfiraed the obove foot (PCV = 66.98%, GOV = 19.20%,
ECV = 64,187) (Table 22). Eacasuse of the high environe
mental Influcnce, herditablilty and expected genetic
gadn were low 8,227 ond 11.83%) (Teble 23),

Girth of Individusl fivger {in om)

Duta pertaining to tho mean values of the
above charagter ave given in Table 15.

(TABLE 15)

Maxdmun girth of £inger {15.% em) was recorded
by Dakshinsagar and the ninimum by Namarai (7.9 em)
wvith o general mean of 10.79 cme The verietsl
giffersnces wore significent for girth of Individugl
£inger (JAppendixs1i).



Table 15 #

Ram:dng of the varieties for girth of
individual finger (in cnm)

81

bi*  Nome of the varlety g‘;gggm i
1 Daltghinsagay ABB 1540
2  Kenchikela ABB 493
3 Dugnan - W17
L Hendran AnB 1270
5 Benthuruthy Hendran 4A4B 12,60
& Robusta ABA 12.40
7 Hallachokkarakell ALA 11.87
8 Changanassery Nendren A&B 11.83
Q Podalimoongil, AAD 11.80

10 Karpoornvalll ADB 1.70

11 Polayankodan AAB 11,63

12 Veliya Funnan AD 11.50

13 Suwendel AAD 113

1 Vamonakell AAA 1131

15  Mauritiug AAA 11.07

16  Poccha Funnan AB 11.07

17 Kopoal: ABB 11.07

18 ¥otta poovan AAB 11.03

19 Kunnan a3 11.C0

20 Kogthabantha 48D 10:.97

21 Virupakshl AAB 10.83

22 Gros Michel &AA 10,83

23 Hendravarnnen AR 10.77

p Pilsang awvak ABB 10,73

25  naovitken AB 10,67

26  Dyarf Cavendich AAA 10,67

{Conid.)



Table 15. (Contd,.)

g% : ligmo of the variaty gc;‘gggie gi%g o
a7 Indyts finger AAB 1047
28  Chalkarakadaoli AB 10,43
29 Ney pooven AB 10,43
30 HE=135 ARB 10,30
K rayon ABD 1C.10
32  Enngbenian ABB 10,06
33 Vannun A3 1000
3 Karirkcedall AAB 10,00
35 lijoli pooven AD 10.00
a6 Pey Runnen A58 9,83
37 Nendra Hunaan AR 977
36 fmbelckadall AB .67
39  Pacha chingen ALD 9.57
Lo Manngn AAB 9.57
Leq Cheenagbale - .53
L% ¥onoran jithan AfA G lt7
%3 Pachenzadan ANB 2.33
Ll Adakke Furman AD 2,00
5 Sirumnaglal AAB 8.93
+6 Theen Kuman AB 8.87
L% Pisang 1ilin AA 85,83
L8 Remerai A 7.90

Generzsl means
Celle 2

10,79
1.314
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Genetlc cowponent of total varionce for the
character was high (Vp = 2,80, Vg = 1,97, Ve = 0.63)
(Toble 21) with high heritability of 75.72 per cent,
Tne expected genctic advance as percentage of meon
wae 23.35 per cent (Table 23). The pnenotypic amd
genotyple coefiiclents of verlaticn were foumd to be
.95 and 13.01 per cont respectively (Table 22).

The poen values for wedght of individual
fingor in respect of tne &8 vsristies studied are
furnighed in Table 16,

{(TABLE 15)

The mean welght of individual finger rapged
from 18.17 g in Nagavral to 187.57 g in Dakshinsegar
vith a generdl moan of 79.52 g (Table 16), Froo the
analyéis of variance ftable glven ln Appendiz={, 1t
can be geen that there was siznificant differonce

among the vavieties for welant of Individusl Linger.

Fhenotyple and genobtypic variances wvere very
high with 2 high herditablllly «nd genotic gain,
{(Vp = 1652,35, Vg = ™30.62, Vo = 221.73) (Table 29).



Table 16. ?gﬁg%g(ug{ %?ggg%r%ggig? for woight of
g%: Hame of the variety ggﬁggic gg%ﬁe
1 Dakehingapar ABB 187.57
2 ¥opchilkela A3 163.67
3 Yiobuata AAA 16012
L Bugnan - 155.67
5 Blanthuruthy Hendren ALD 5433
6 Chengenagsery Hendron HAB 139.68
7 Pedalimoongdil A2D 186.33
&  Nendran AAB 123.27
2 Maurltius ABA 122.67
10 Duarf Cavendish AAA 121.10
1 Vomenakeld AAA 114,33
122 Rorigkodrld AAB 10243
13 Gros Mchel ARA 92.73
(13 Suwnndel AAB 91.33
15  Nollachekkavelheld AfA 87,60
16 Vgiiye Kwmen 4B g5 H2
17 Poloyankodan AAB 77467
18 Nendravarman AAB 7760
19 AduxLken AB 727
20 Hunnan AB 72418
21 Koathabhonths ABB 71.80
22 Pisang awvak ADB 71.07
23 Eegpoolr ABD 69,80
2 He135 AAD 67.70
25 Peyan ADB 6640
26 Egrpooravalll ARG 65.53

{Contd., )

84



Table 16. (Contd.)

he; - Hame of the vartely e e
27 Mannan AAB 63013
28  Ennabenian ABB 63003
29  Ppcha chingan ASD 62420
30  Virupokshi AAB 59.27
31  Chakkerakedald 4B 59,13
32  Hotta pooven AAD 57,50
33 ey pooven AB 56.83
¥ Pleeng 1ilin AA 56467
3% Pey Rurman ABB 56,03
36  Theoen Kumnan AB 53.00
37  DPgocha Funnen AB 52,27
38  Vasoan AND 50,50
39  Ujali poaven AR L8,.67
0 Mgnoranjithanm AAD L6.63
b snalaliadnlli AD 46.30
42  Hemdra Kunnegn 4B 45,27
%3 Lzdy's {inger AAB Yis, 87
L4 Cheencbgle - %3.07
%5  Pachangadsn AAB 39.00
46  Sirumalel AAB 36.77
47  Adabke Kannan AB 22,00
48  Homarad A 18,17

80

Gepneral mean $
’ GID. 3

79.52
21765
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Among the 18 charecters studied, the highest
genetidc grin was for welght of inﬁigidual finger.
(1 = B6,58%, GG = 91+17%) (Table 23). Ths character
ghowad high phenotypic and genotypic coefficients
of variotdon elso, (POV = 51.95% and GOV = &8.3:%)
(Table 22)» The high heritability and genetic gein
along with high coefiiclents of variation showed
that selection for this charpcter could he highly

- affectivs .

Totol number of finceys per bunch

Mean veluss of nuzber of fingers per humch
are prasented in Toble 17.

(TABIE 47)

Among the 48 varleties studied total numbey
of fingers 4n o bunch ranged fron £29.33 in Padall-
moang2l (AAD) to 224433 in Kosthabontha (ADB) with a
genernl mean of 123.16. Tho verleties showed signis
ficant difference with raference to this charecier
(Appentiz=1). Out of the totzl phenotyple veriance
of 2765463, 2591.23 was genotyplc and 17440 environ.
mental (Table 21).



Table 17« FERanking of the varioctics for toizl number
of fingers per bunch
S« Nomo of the varicty erogne  Mean

1 Hogthabontha ABD 224,33
2  Pisong avek ABB 224,00
k| Hellachekkarskeld ALA 215.33
b 11321l pooven AB 206,67
5 Mobtn pooven AAB 20N .67
6 P@F&fi ‘ AR 19811 33
7 Kepook AB3 196,67
8 Pey Kurmen ABB 191,00
9 Karpooravnlll ABD 19000
10  Pglayenkoton AAB 185.67
11 Adckla Runnan AB 17767
12 Ney Poovan AB 169.33
13 Ambalakodalil AB 155,67
W Thaoen Kunnan AB 152.00
15 Poocha Kunnan 4B 150,67
16 Mauritiusg AAA 149,00
17 _ Kumnnan AB 147,67
18 ijlakliaral&adeli AD 133.00
19 Dwarf Gavendish AAA 128,67
Z0 Richusta AAA 128,33
21 Aculkken AB 119.67
22 Pachanhaadan AAB 114430
23 Vamanakeld AAA 112,00
2% Renichditels 488 108.33
25 Gros Michel ADA 100,67
a6 Rendra Kunnan AD 103,00

(COﬂtﬁo )
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Table 7. (Contd.)

Pk Neme of the variety gargggm oan

a7 Ennobenion ARB 100.67%
28 Korimkadall AAB 100.00
29 Bugnan - 09, 00
30 Ladyts finger AAT3 08433
31 Cheonabale - 37 « 67
32 Pacha ¢hingen AAD 07.G0
33 Vennan AL 97,67
% Suvendel ARD 91, 00
35 Vallya Kunnan AB 90.67
36"  lendravennan AMB 89,00
37 Heq239 ALB 88.33
38 Honnan ARB 87.00
39 Virupakohi AAB 82.67
L0  Deakghinsagey ABB 77.67
L9  Sivumalal  AAB 74433
Lo Pisong 1ilin Al 68.00
%3 Manoren jitham AAn 67,57
LY Ml enthuruthy dendren ALD 5567
L5 Nendran AXD 45,067
L6 Chonganassery HNendran AAB 4500
Ly Nemaral AA 38,67
18 Padalinoongil ALD 29433

Gonercl msan
c :QD'A.

;

3
»

123.16
204 3%

88



89

Ancng the 18 cherscters studied, the
naximun heritability was shown by totel pusber of
fingers por bunch (93,59%). The expected genstic
goin was also high for this eharacter (82.41%) .
(Teble 23) with high phenotypic ond genotypic coeffie
cicnta of veriation (PCV = 43,37%, GGV = 41.98%,
ECV = 10,80%)-

Bunch Jength (du em)

Hean velues for length of the bunch in
rospect of 48 vorieties studied are presented in
Table 18.

{TABLE 18)

Among the varicties studied the values renged
from 66,67 om in Neypooven haviug AS genome to 13.57 om
in the wold diploid Heuerei with a genersl mesn of
43,55 ¢n. There was gignificent difference epong
varieties for bunch length (Appendix=-1).

The -genetic compoment of varistion for this
chaTactey uas found to be hich (Vp = 164,86,
Vg 5 199.55, Ve = 25,31) (Table 21). The heritability
and expected genetic edvanco as percentage of mean
vere elso high (H = 86.31% anad 66 = 49,768%) (Table 23).
fhe phenotypic end genotyple cocfficlents of variation



Table 18. HRanking of the vaerieties for bunch

length (in co)

g%: lizme of the variety gggggic ‘gigge
1 Ney poovan AD 66,67
2  Poyan AGB 66.67
3 1Jjoll poovan 4B 66.33
L; Piesang awak AR3 66,27
5 Pey Kunngn ABB 65,00
6 Robuata AAA 6,33,
7 Gros Michel AAA 62,67
8 Nallachakkerakell AAL 62.33
9 Poocha Kunnon AB 62.33

10  KXopook AB3 62.33

11 Eogthabontha ARD 61.33

12 Mauritiug AAA 59.67

13 Pol.ayonkodan A8 59.67

1 Kanchikela 408 59.60

15 Dwarf{ Cavendisgh AAR 59.33

16 Motta poovan AAB 59400

17 Karpooravalll 483 58,00

18 Monoranjithan AAL 55.00

19 sobalakadall LB 53.00

20 Cholktkarakadali AB 51.27

21 Vananagkell AAA 51.00

22 Kaxirkadalil AAB 49,73

23  Suwendeld AAB 48,67

24 Bugnan - LB.33

25 Cheenabale - k8,17

26 Moningn AnB %8,17

(Cantd, )



Table 18. (Contd.)

;‘;36: Neme of the veriety g?‘gggic fccxlaﬁe
27 Rendravannan AAB L6.60
28 Theen Kunnan AB U46,00
29 Dakrshinseazar ABB 43,67
30 Ennnbenlian ABD 43,67
31 Pocha chingan AAD %3.37
32  Lady's finger AAB %3.33
33  TNondra Kuwmnen AB %3,33
& Vannsn AAB 42,67
35 Adukl-an AB 42,33
36 =135 ARD 41,50
37 Visupatishi AAB 10,67
38 Adakka Kunnen AB 39,67
39 Pachanasden AAB 39,50
L0 S8irumalal AAB 3767
11 Ml snthuruthy Hendran AAB 36.00
L2  Veliys Kunnan AB .67
L3 Hunan AB 32.67
IS Nendran AAD 28,83
L Pisang 1ilin AN 28,00
L6 Chonganassery Hendren AAB 27.67
L7 Padalimoongili AAD 15.33
L8 Namaral Al 13.57

Generol mean 3 48,55

Gelg 1

7.557




ware 28420 and 26,20 per cent yespodtively.

Bunch weight {in ko)

Tha mean veluea of hunch weight in respect
of &8 varieties are prosented in Table 19.

(TABLE 19)

T™he pesulbs presentedin the above %sble
rovaalsd thet the gean wedght of bunch among the 4O
banana verietics ranged from 0.93 kg 0 19.33 kg.

Tae highest wean weight (19.33 kg) was vecorded by
throe varleties viz., Robusbz and Mauritius belonging
to AAA genomic group ond Kanchikela of the 4BB gonomic
group, Hemoral a wild diploid vordeity with AA genome
showsd the lowest mean velue (0.53 kg) for bunch
velght with a genersl mesn of 10,37 kg, The anglysis
of variance reveeled simmificant difference acong the

varieties for bunch weight {Appendize1g).

The estimeted phonotypic variance (Vp) for
this chareeber was 23.76 and the cawe could be divided
into genotypic varilance (Vg) and environmental
vardance (Ve) as 20.7 and 3.06 respectively indicoting
the relatively high influence of genotype on this
character (Tablc 21)e The high phenotyvic an@ genotypic
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Table 19, Ranking of the varieties for bunch weight (in kg)

5le  Nepo of the varilety Genomle  Mean

10, aroup value
1 Robuste AAL 19,33
2 Maurditius ARA 19.33
3 Konchikela ABB 1933
L Dugnan - 18,0
5  Rapods ABB 1743
& . Hallachohikrakelld AAA 1733
7 Kosthabontha ADB 1717
8 Pisang awalk ABB 16,50
9 Peyan - ADB 16.33

10 Dwarf Guvendigh AAL 15,17
" Palayankodan AAB 1517

12  Eerpooravelli ABD 15,06

13 Pey Kunnan ABD 13.83

1 Delighingagar ABB 13.67

15 Vemalekeli AAA 13,17

16 Gros Michel AAA 13.00

17 totta poovan ASB 12.33

18 Kunnan 13 1117

19 Neypoovan AB 10.17

20 Hjeld poovan AB 10.10

29 Kariritadall AAD 10,C0

22 Aduliiian AQ 0,67

23 Chakkarakedail 4B 060

ol Suwgndel ANB 9,33

25 M anthurutny Hendren AAB 917

26 Poocha Kunnan AB 8,60

(Conta, )



Table 19 (Contd, )

gﬁ: Name of tha variety Ggggﬁéc ggiﬁe
27 Thaen Honnen AB 893
28  Nendran AAB 8433
29 Vailye Rummsan AB 8.33
30 Ambaleladall A3 8,00
31 Hendravonnah AAB 7:57
32 He135 AAD 7433
33  Mgnoranjithenm AMA 7,10
M Exnabsnisn ABD 7.00
35 Pgcha chingen AAB £.83
36 Nendra Kunpan AB 0,73
37 Mennen AAB 6. 67
38 Adokka FKunnen Al 6.27
39 Changangaseyy Nendran AAB 617
L0 Virupslkshi AAB 5.83
49 Patglinoongil ANB 5,67
L2  Vernen ALD 5467
%3 Chagnabale - 513
Ly, Pochananaon AAD 5.07
L5 Lady's {inger AAD %.93
4%  Sirumalad ArB %450
47  Pisong 1ilinm AL Lo 0O
L8 Namoral AA 0.53

Gepnexrel mean 1 1
C:D. (]

0.37
2.588
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coafficients of variation (FCV = 46,384 and GCV =
L5.174%) proscntsd in Table 82 gleo confirmed the
-auova fzete Herltabillly end expected genetic advance
a9 peresntage of mean were also very high (H = 87.1%%,
GG = Ev.k7R) (Toble 23).

While each of tho t=blas fron 2 to 19 gilves
Informntion only about one ainale chiaracter in reapoact
of all the varictles, informntion o 211 the 18
choracters in regpect of 211 the 48 verieties repre-
senting the two extremes of yicld potential is furnished
in Ipble 26,

(TABIE 20)

The resulis prescnted in the above table
indicated thut the mabtorial solected for present study
were highly voriagble.

corrglation betueen vield ond gelected yvield compongntg

The genotyple and phenotypic correlation
cosfficlionts between yield and 17 other charscters wero

estinmated, The deta are presented in Table .
(TABLE 24)

Eesults presontsd in Table 2% shoued that 11

the charactors except length of individual finger,



Tabie 20. Lenge, mean and sbondard error of mean for the different characters

S1. Caaracters Fanse Mean S‘giq.nrggrd
No. Fron To -
1 Helght of pseuwdosten at shootinzg tiwe (in cm) 137.56 L421.83 306,98 10. 26
2 Girth at the base of psocudosten ab shooting 2733 88.00 66419 2.218
time (in cm)
3 Dumber of leaves per plant at shooting time 0.67 20,67 15.92 0.800
L Total mumber of leavas pey plant 20.00 4Q.33 31.82 1.005
5 ILeaf area (in o) 0.30 2.02 1.17  0.082
6 Length of petiole (in cm) 18.50 76.87 50.90 3.002
7 uidth of peticle cangl {(in cm) 1.00 5.00 2.7 0.096
8 Paylecron (in days) 6ol 9. 19 775 0.243
9 ILengta of pedicel (in om) RV 5 .80 3.51 0,196
10 Duration of the crop (in days) 317.33 33%.00 371.46 2.322
11  Humber of hands per bwmch 3e33 1%.33 8.65 .3
12 Humber of fingers por hand 10.00 25.33 15.35 0. 884
13 Iepgth of individual finger (in cm) 790 22.50 M, 62 0.898
i Girth of individual finger (in cm) 7.90 1540 10.79 0.473
15  Weight of individual finger (in g) 18.17 187.57 79.52 7.828
16 Total number of fingers per bunch 29,33 22%+.33 123.18 7300
17 Bunch length (in cm) 13.57 66,67 L8,.55 2.718
18 Bunch weight (in kg) 0.53 133 10.37 0.924




Table 2%. Fhenotypic, genotypic and environmentsl variances for the differené ciaaracters

51, Phenotypiec Gonotypic Environmental
o Characters varianee varlance  verlance
¢ vp Vg Ve
1 Heizht of pseudostem gt shooting tims (In em) LW1&:.22 35748 636.73
2 Girth et the base of pseudosten ak 99.27 81.16 18.11

shooting time (in cm)
3 Nugber of loaves per plant of shooting time 64 %,88. 1.%6
L Total pumber of icaves per plant 1%.08 11.03 3.05
§  Leaf area (in z°) 0.09 0.07 0.03
é ILength of petiole (In cm) 173.93 115.99 5799
7 Width of petiole ecnal (in cm) 1.26 1.19 0.07
8  Paylacron (4in days) 0.53 0.35 0,18
9 Length of pedicel (4n conm) 0.73 0.€0 0,12
10 Duration of the ercp (in cays) 301 .41 262.81 38.60
11 Hurber of Bands per bunch 7«78 7 et OBl
12 Huaber of fingers per hand 10.76 8.61 2.19
13 Length of individual finger {(in cm) 1+, 8,62 86,32
1N Girth of individual fingor (in cm) 2.60 1.97 0.63
1 Weizht of Individual Linger {in g) 1652.35 1%:30.62 221.73
16 Totael pumber of fingers per bunch 2765 .63 2591.23 174 .1%0
17 Auneh length (in cm) 184+.86 199.55 29.31
18 Bupch weight (in kg) 23,76 20.71 3.06




Iable 22. Phenotypic, genotyple and environmental coeffieients of variation for the
© different characters

S1.No. Characters PCY GCV ECV
1 Height of pseudostem at shooting time (in em) 21.00 19,3} 8.19
: Girth at the base of pseudostem at shooting 15.07 13.63 6.1k

time (in cm)
3 Number of leaves per plant at shooting time 16.39 13.8% 8.79
4  Totsl number of leaves per plant 11.66 10.32 5.43
5 Leaf area (in n°) 25.51 21.71 13.39
6 ILength of petiole (in em) 25.70 20.99 .8
7 Widih of petiole canal (in cm) k1,95 L0.76 9.89
8 Phylacron (in days) 91 7.65 547
9 Length of pedicel (in cm) 2446 22.29 10.06
10 Duration of the crop (in days) k.67 L4.36 1.67
11  Number of hands per bunch 32.5% 31.18 9.35
12  Rumber of fingers per hand 21.64 19.36 9.68
13 Length of individuei finger (in cm) €6,98 19.20 64+.18
%  Girth of individual finger (in cm) ™95 13.01 7.37
15  VWeight of individual finger (in z) 51.95 48,34 19.03
16  Total number of fingers per bunch 43.37 %1,98 10.80
17 Bunch length (in cm) 28.20 26.20 10k

18 Bunch weight (in kg) 48.38 45,17 17.35




Fig.1 Fhenotypic and genotyplc cocfficlents of veriatdon

1 Height of pseudostem at shooting time (in cm)

2 Gixth at the base of pseudostem at shooting
' time (in cnm)

3 Buoher of leaves per plent at shooting time
%  Total number of leaves per plant

5 Leof area (in m°)
6 Iength of petiole (in cm)

7 Width of potioloe cemnal (in om)

8 Phylecron (in daya)

9 Length of pedicsd (in cm)

10 Duration of the erop {in days)

11 Buzber of hanks per bunch

12 RNumber of {ingers per hend

13  lepgth of individual finger ﬁ.n cu)
%  Girth of individual finger (in cm)
15 Welght of individuel finger (in g)
16  Totsol nusber of fingers per bumch
17 Bunch length (in cm)

16 Bunch weight (In kg)
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Table 23. IggriulgeLiLy, expected genetic ndvance antd genebie gain for the different
aracters

a4 Expected Expected
8L.H0. Characiors Hﬁ% tabi- genetio genetic
- Y advgnee gadn

1 H?.ighfs of pssudostem at shoobing time .78 112,97 36,80
2 %ﬁtgl:% the base of pseudosten at shooting 81.76 15.79 2537
3 Numger ai‘c?eaves per 'J.’Lan‘b at shooting time 71.33 3.55 24,18
Y Totsl nucber of leaves per plent 78033 6.06 19.04
5 Ieaf area (in n 2) 72 Jlil Delt5 36,46
& Lengtn of peticle (in em) 66,67 18.12 35.60
7 uidth of pebtiole eanal {in cm) 97k 2.19 79.93
8  raylecron (in doys) ' 66,15 1.00 12.90
9 Llength of pedicel (in em) 63.09 1556 1+4.60
10 Duration of the erop (in days) 87.19 31.19 8,40
11 Bumber of hands per bunch 91.79 95.27 60.92
12 Rumbar of i‘inrfws per hand 80.00 5o+l 35
13 Lengtn of inddvidunl f:l.nger (in ca) 8.22 1.73 11.83
1%  Girth of individual finger (in cm) 75 .22 2.52 23.3%
15  uelght of individugl finger (in g) 86.58 72.50 . 91.17
16 Total number of fingers per bunchk 93.69 101.90 2.4
17  Bunch length (in om) 86.31 2,17 49,78
18  Bunch weight (in kg) 87.1% 8.76 B b7

65



Fig, 2 HERITADILITY AlD GBIEYTIC ALVAICE AD PEVCENHTAGE OF HEAR

1 Helzht of peeudosten at shooting tima (in cm)

Girth at bthe base of pascudosten at shooting
tine (in cm)

Nuober of leaves perxr plant gt shooting time
Total nucbor of leaves per plant
Icef area (4n mg)

Length of petiole (in cm)

Width of petiole canal (4in ca)
Paylecron {in deys)

length of pedicel (in cm)

10 DBuration of tho crop (dn doys)

11 Kunber of hands per bunch

12 Luober of fingers per hand

13 Isngth of individual finger (in cm)
P Girth of individunl finger (in cm)
15 Weolght of individual finger (in g)
16 Total nmugbor of fipgers po¥ bunch
17 Bunch length {in cn)

18 Bunch weight (in k)

Vo~ o Fw
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_Fig_2. HERITABILITY AND EXPECTED GENETIC ADVANCE AS PERCENTAGE OF MEAN.
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Table b,

and the other charcectoys

Poenotypie, genctypic and envivonmental correlations bebwaen bunch welight

Gepotyplec Environmentnl

81 R Phenotypic
o Characters eorrelioe COXZ8e correlatbion
* tion J=tion
1 Height of pseudosten ab shooting time (in co) D.222% 0,253 0.032
2 Girth at the bagse of i}seudostem at shooting 0.579+* 0, 610 = Qule-15%»
ting (in cm)

3 THumber of leaves per plant at shoobting time 0, 366 QU 20% % O 43
b D06el nuomber of leaves per plant Qe 502% 0. 587 0,102

5 Leal area (in u®) C.GHhee O Bkwe 0135
6 Length of psitioie (in om) =0, 006 0,037 -0, 008
7  Hidth of potiole cansl {in en) 0,010 -0,022 0,358k
8 TPhylacron (in days) w0 27888 ), D9DE% -0 250%
9 Length of pedicol (in en) 0.275%+ 0.305% 0.105
10 Durgibicn of the erop (in days) 0,229%% 0o 275%% -0.008
11 Hugber of honds per bunch CoeGlelns 0. Gl g»= 0.581%
12 Yumber of fiugers per hand QiR P* O abse (e 200%m
i3 Iength of individuel finger {inca) 0.023 0,879 = €.059
%  Girth of individusl finger (in cm) O.56k%y 0,597 O Lk gex
15 Wedight of individual finger (in g) 0.548%+«  Q.522%* 0.716%=
16 Toigl number of fingers per bunch 0.582% % a5 BE» 05574 %
17 Bunch length (in cn) 0,682 0.713%% Q.4 75w

* Significant at 5 per cent level
#& Sigmificant at 1 per cent level

031



Fige 3

CORFELATION CORPFICICNTS IETWEEN YIEBLD AND TR
COHPOIENT CHAUACTIERS '

Correlation coefficlcnis botween height of
pscudostem at shooting time and bunch weight.

Corrolation coefficlents botween girth at the
bagﬂgh%f pscudosten at shooting time and bunch
w0 . .

Correlation coefficients betueen number of leaves
per plent at ghooting time and bunch weight,

Correlation coefficients between totsl number of
leaves per plant end bunch wolghb,

Correlation coefficlents betusen lesf aroa and
bunch welight,

Carrelation coafficients between phyloceron and

GCorreletion coefficlents betueen length of pedicel
and bunch weilght,

Correlation coef{icients betwsen duration of
the crop end bunch veight,

Correlction coefficicrto between number of honds
por bunch ond bunch welght,

Correlation coefficisnts between number of
fingers per hang and bunch welight,

Correlgtion coefficicnis between girth of indivie
dugl f£inger and bunch welsht.

Correlation coefficisnts betwesn weight of
individusl finger and bunch weight,

Correlation coefficlents batwesn total pueber of
fingers per bunch end bunch welght

Correlation coefficients between bunch length
end bunch weight, .



_F'!ca-'é. CORRELATION COEFFICIENTS BETNEEN. YIELD AND THE COWMPONENT CHARACTERS.
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lerngth of petiole and width of petiocle agnal
revecled gignificsnt positive correlation with yleld.
Hovever, phylacron exhiblted significant negative
correlation with yield (rD = =0.27%, ¥g = «0,292)
{(Table 2k ).

Talle 2% represents the correlatlion cosfficlents

among the elght selected cheracters.
(TABIE 25)

All the golected choractsrs, vis., ousber of
hends gey bunch, girth of individuel finger, pirth
at tho base of pseudostenm, total number of leeves per
plant, loaf area, bunch lenzth, totel number of
fingers per.bunch and wolght of indlvidual finger
shoved significant correlation with yield, the waxioum
corraeiation being shown by the clhinrscters bunch length
(rg = 0,7271, » = 0.7091) number of hends per bunch
{rg = 0.6641, rp = 0.6601) snd numbey of fingers pelr
bunch (rg = 0,592, Tp = 0.596).

_Number of hande poer bunch ghowed significant
positive correlablon with total number of fingers per
bunch (rg = 0,939, TP = 0.919) bunch length (rg = 0.818 ,
rp = 780) and girth of the plent (8 = G461, #p =0.399).
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Correlatilon between number of hond per
bunch ond girth of Iindividual finger was negative
but not significeout (rg = «0.027 and rp = =0,027
raspectively),

Girth of individual  finger had got a high
correlation with weight of individual finger
(rg = 0,083, rp = 0.,834), Tae correlation of girth
of individual fingor vith girth at the base of
pseudostonm and tobtal number of leaves per plant wers
significoent only at phnenotypic level (rp = 0.315
ang 0,303 raspectively ).

Givth at the base of psoudosten was positively
and significently correlated with totel pumber of
legves per plant (rg = 0.74%1, rp = 0.E4%4), lcaf aree
{(rg = 0.887, rp = 0.,683), bunehh length (¥p = 0.616,
vz = 0,673) and total numder of fingers por bunch
(x5 = 0.548, rp = 0.531) both at genotypic cnd pheno-
typle lovels,

Totzl number of leaves per plant hed signifieont
positive correlaticn with leef area (rg = 0.755,
TP = 0.599), buach length (rg = 0.5%7, P = 0.k87)
and tobal nuuber of fingers por bunch (rg = 0.381,
rp = 0.3%7) but the correlation with weilght of individual
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finger was slgnificant only at phenotypic legel.

Lonf area wes slgnificontly correlated with
bunch length (rg = 0.68%, rp = 0.600), and totsl
nuzber of fingors per bunch (¥g = 0.631, D = D.522).

Bunch lepgth showed significont correlabion
with totgl nuaber of fingers per bunch (rg = 0.769,
TR = 0,739) =nd tobtal number of fingers por bunch
ghowved a negative correlaticn u;th veisint of individugl
finger (rg = =0.282, 1p = «0.234),

In order to [ind out the direet and indircet
effects of solectsd yleld components. viz., number
of hends per bunch, girth of individuali'finger, girth
gt the base of pseudosten, totsil nucber of leaves per
piont, leal groa, auﬁch length, totzd nurber of
fingers per bunch and weight of dndividugd finger on
Flold per plant (weight of bunch)}, peth coeffilcicnt
analyols was done. The seloction of component traits
for this was baoed oo the magnitude of signdificont

genobyple covrolation coefficl:onba,.

The genmotyple correlatlons on yield per
plent of its eizht selectsd atbributes vere partitioned



Into direct and indirect contributions of the
companents. Estimates of dlrect ond indirect effects
of selecbed oharacters on yield are presented in
Table 26,

(TABLE 26)

The results revealed that welght of individual
finger exerted the maximum direct effect (0.7268)
followed hy total number 6f fingers per bunch (0.4051)
(Table 20). Eventhough the genotypic correlation
coefficient was highest for length of the bunch, the
moxdimun direect effect was shown by welght of individual
finger. Thioc con be due to the low indirect effect of
other component characters through weight of individual
finger. Moreover, though the dirsct effect of bumch
length was 0.2305, its indirect effects through total
nuaber of fingers per bunchk (0,37116) and number of
hands par bunch {0,1908) were rolatively high. Number
of hands per bunch and girth at the base of pscudosten
elso had positive dirset effects on yield (0,2332 and
0,0587). Othoy compenent charscters viz., girth of
individual finger, total nuuber of leaves per plent
and leef oren were having negztive direct sffects
(=040289; =0.08¢ end »0.0459) but the velues were very
snalle |



F'84-_ PATH DIAGRAM INDICATING DIRRCT AND INDIRECT EFFECTS OF THE
COAPORERT TREARACTERS OGN YIELD

0.29 >
X

=0 471
== Path coefficienta. SRR r(g)Ganotypic correlation.
1. Number of hands per bunch. - | 6. Bunch langth.
2. Girth of. individual finger.. 7. Tokal number o} fingeral per bunch.
3. Girth abthe base of pseudostem. B.HWalght of individual finger.
4. Total number of leavesper dant. | Y. Bunch weight.
5.Lent arca. .

X.Restdual effect.
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The indircet influence of number of hands
per bunch on ylela through total number of fingers
per bunch was high (0,3802). Total number of fingers
per bunch had high direct effect end at the same time
the indirect cffect of other charecters iike bunch
length ené number of hehds per buneh through total

number of fingers per bunch were slso high.

Diyect effect of girth of inudlvidual finger
wne negative and soall (~0.0289) but its contributicn
through weight of individual finger was very high
(C.0852), Direct effect of leaf ares also was negabive
(-0.0459) but 1ts effoct through total number of
fingers pexr buncin, nuuber of hands per bunch and bunch
length was high (0.2557, 0.1991 and 0.1569 respectively).

te regults alse indicsted that the eight
compenent characters elane and In gombinatlon contri-
buted 91.8 por cent of the varlability in yield of
the plont. (RS = 0.918).

Balection ingo
Threo gclection indices were formulated using

different combinations of characters. In the first
case four charsctexrs having high pogitive direct
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effects on bunch welght vig,, number of hands per
bunch, unch length, total number of fingers per bunch
and welight of individuzl finger werve congidered and

the following selection indox was obtained.

I:!. - 00%6 31 i d 000?7 32 4+ 00032 X3 + 0.0?0 Iz,_

wheye

1t

selacticn indezi
X, = nomber of kands pexr bunch
hunelr Length

o]
n
t

Xy @ total nuaber of fingers per bunch
%, = welght of individual {inger

Selection index Including yield vith the above

four charscters also was oblsined as glven helcow,.

12 fal 00905 31 + 0-062 xa + 0.002 33
=003 Sh - 00&)3 35

whore

")
(>}
i

galection imdez?
21 x bunch welght

nuzipar of hands per bunch

M
1V
{H

X = total number of fingers per bunch
weight of indivicuel finger

Xty
"



109

In the third case,gll; the nine characters
considored for path coefficient anslysia were taken
Into accoumt and the following selection index vas

arrived at.

Iy = 0,922 x4 + 0,032 Xy = 0.049 x4 = 0,027 3,
+ 0,074 Xg o+ 0,235 x5 = 0.002 X
- 0,0029 IS - 0;003 Ig

whore

13 = s2lection 1ndex3

X, = buneh welght

%y = numbex of hamds por bunch

¥y = girth of individual finger

%, = girth at the bess of psewdosten

total numher of leaves per plont

B
St
i

leaf aren

¥
L
u

37 = bunch 1@1’3@‘{;}1
Xg = totzl mumber of {ingers per bunch
weight of individual {inger

5
0
]

When the charecters viz., nuober of hends per
bunch, bunch length, totol nunber of fingers per bunch
and welight of individupl fLinmger glone wore conaldered
thoe efficiency of the index coopared to direct selection
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was 0,998. when yleld wvas also included with this

set of chavacters the efficiency was 1.062. When

all the nlne chargcters vigz., bunch weight, girth of
indivicdual finger, girth at the base of pseudostom,

total number of leaves per plant, leafl area, bunch
length, totol number of f£ingers per bunch and weight

of individuzl fingers werc considered, the efficlency
wag 1.063. These results indicate that gelection through
discriminnnt functian 1is superior to direct selection
vhen yield &also 1s included in the component characters.
It cen be ssen that the selection through disceriminant
funeticn considering the charaabers viz., hands per
bunck, bunch lengbh, total nwder of fingeras per buach,
welcht of individued finger and bunch weight is 6.2

per cocnt more offectlve than direct selection, while
salection including all the nine characters shoved only
6.3 per cent morce effectiveneass, Selection through
Qiscriminent funetion considering only fthe four characters
which hed high divect offect on yleld, was inferior to
divect selectlan, Frou the above results it cen be seen

that index 2 ic the mogt sultable one.

Constellaticon of 48 banana varieties through metroglyphs.

Tho 48 genctypes were pictorally raprescnted
through metroglyrhs (vide Fig.5).



Fig., § CONSIELLATION OF 4B DANANA GENOTYPES BASED ON YIRLD
AllD ITS COHPONENTS THROUGE METLOGLIPHS

Hape of varlety Gepomie group

1 ‘fzbalekedall
2 Chaklkaras Kaodali
e Karia Kedaldl
% Pacha Chingan
5 HNamaral
6 Pisang 11lin
E Adukken .
Hey Poovan
9 N§jali Poovan
10 Kunnan
11 Vamanakell
12 DRobusta
13 waxfxQavendisk Mauritiue
1% Dwarf Cavendish
1% FHellechakkarakeli
16 Gros lMichel
17 Mgnoranjithanm
1 Het38
19 Padalimoongil
20 Pglayankodan
21 Mannan
22 Vaman
23 londra Vennan
&% Pachanaadan
29 Sirumalai

SEELEEEEEELEEEBBREEEEEE

26 Virupgkshi 448
27 Motiepoovan AAB
28 Guwancel AAB
29 Lady's finger Ans
30 Melka Kunnan B
31 Poecha Kunnan AD
33 HNendrakunngn AB
3  Thaenkunnan 2B
36 Mulenthuruthy Nendran AAR
37 Chengenesssery Nendren AAD
38 Dekshin Sager ARB

Cheonabsale —

Buznen -
L1 Ksnchikela ABB
“"2 I’eyi-mman ABB
E& Piseng awek B8
: Fayan ADB
L5 Karpooravalli ABB
46 Enna benian ADB

48 Kosthgbontha ABB
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DISCUSBION

Ragults of observations on cighteen ecconordce
characters recorded from all the plants balonging to
k8 bonena varioties have been analysed and prosentod
in the preovious chapter. IL now remalns to discuas
the results as a vhele so gs to draw reliable ond valld

conclusionn,

The very objective of any bresding prozramme
is to devslop crop varletles threugh genetic upgrading
of the game, This 1s generslly done by following
different path weys which, however, are expected to
give the same end rosult. The grop varleties thus
evolved ars expected to have a superlor goeonotic make up
vithin @ morphologleal frame worlh that will rosult in
e beltter and an efficient mbsorption of plant food
ingredients from the soild and also in the horvest of
golar energy resulting in belter and efficilent
canversion of the above factors into final yieid.

As a proroquisite to any brseding programeue,
a knowledze about tho e;tent of varlaebility present
in the gormplasm of the orop concerned l1s very vital
for the breeder. Informzationg an heritabllity end
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astinates of genetic advance that could be obtuined

in the next eycle of selectich are also dmportant to
the breeder in deciding tho gppropriate mathod of

breeding. A4 knouledge on the degree of assoclatlon
anong different quantitative traits would help the
breeder to pin point g charscter of characters whose
sglegtion would automatically bring about an oversll
progress of such other charecters vhich are posdtively
related with yleld and would aleo resﬁlt in the
elinination of such ofthors which are megatively agsoe
clated with yield., Hence a thorough understanding of
the genetic diversity in the crop is a must for the
breeder., The investigations reported herein, essentially
deal with obtalning the relevent genetdc informations
as g pre=requisite to any brecding progrsime in a
nusber of selectad banena varieties which are adapted
for vegetative propogation,

Banana, essentlally a frult crop of the
tropics, belongs to the gerus Mugg in the fanlly
Musacese vhich 15 a member of the order Scitamineae.
It is mainly cultivated for its edible fruit. Most of
the cultivated types are triploids and diplolds. A
great majority of edible bansnas are belleved to hevs
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thelr origin in only two wild specles Figg geupinaty
and‘ﬂggamm‘w_a agccording to Rurz (186%),

Cheesmen (1948), Simmonds (1962). Beceouse of its suppta=
billity for vegetative propogation, multiplication and
maintenance of purity of a sunerlor genotyps are easy
for the breeder with referince to this crop.

The forty eight banang varletles included
in the present investigation were found to be significantly
differant for the eighteen eccnomic characters studled |
viz., helght of psecudogtem at shooting time, girth at
the base of pssudostem at shooting tims, mmmber of
leaves per plant abt shooting tine, totazl nuwbor of leaves
per plant, leaf area, length of petiols, width of |
petiole canel, phylacron, lanzth of pedicel, duration
of the crop, numher of honds per bunch, number of fingers
per hand, lenzth of iIndividual finger, girth of individugl
finger, weight of individual finger, totel nuuber of
fingers per bunch, bunch length and bunch veight.

Renge and varintion around the mean are the
baolc ones of the various cotimates of quantitative
variabllity. Success in genctic lmprovenent of any orop
would largely depend upan a wide genetic base resulting
in a vider genotic varicbility. In the preesent



114

Investigation, it may be seen thet the range of
variation for almost gll cheracters is large parti-

cularly in respect of helght of pseudosten at shooting
tize, zirth at the base of pssudosten at shooting tlme,
leaf orea, width of petiolc canal, nusber of hends

per bunch, weight of individuel finger, total muwber

of fingers per bumich, bunch welght ete., Tnis indicated
the presence of enough variebilify in the populaticn
under study. HNayer ot agl. (1978) end (1980) have
reported gimdicr findings in case of dessert and eulinary

varieties of bangma.

lore than the observed varlation, a knowvledge
of the extent and nature of genetic varlebility is
all the more Armportant for the breeder. Tnls necessi-
tatﬁs the breeder to partiticn the total varisopility
into heritablc or genetic and nonheritablo or environe
mantal componcnts, beocause of the high influcnee of
enviranent on the expressicn of guantitative trelts,
Estimates of varlence in the pregent study have shown
that the totsl obsexved variences in sgeventesn ocut of
eighteen characters studied are mainly due to gonetic
causes as indiceted by 8 higher magniftude of genotyple
varionce over environuental varionce. Only in the

cage of lenzth of individunl finger, environmentagl



varienco is seen to exceed genotypic variance, thereby
indicating that this 1s a charécter, the expression

of which is highly influenced by fiuctuating environe
acnts. This is in conformity with the findings of
Nayar gt gl. (1978) in the case of dessert type bananas.

More than varicnge 1t ig the coafficient of
variations thet is more useful in cases vhen chm*act:.ers
having different units of messurement arc to be coopared.
High genotypic coefficlcnt of vardation indicates that
genotypic variabllity present in the crop is hich end
enpbles one to compare with that present in other
characters. The values estimated for phenotypic and
genotypic coefflclents of variation in the present
inveatigatlion have revegled that vidth of petiole canel,
weight of Individuel finger, total number of fingers
por bunch and bunch weight heve very higa ocstimates
(over 40%), thereby suggesting that there is high degree
of variabllity in the verieties for these characters
and hence the some can be utiilsed for eyop improvement
progromres (Fig.1)s Charscters like leaf arec, length
of petiole, length of pedicel, number of hands per
bunch and bunch length glao have moderately high
estimate (20 to %0%). Charnctors likeleight of
pascudosten at shooting time, girth at the base of
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peeudostem ot chooting tine, total number of leaves

per plant, number of fingers per hand, length of
individual finger, girth of individual [inger etc.are
obgayved to have moderate genobtyple coefficient of
variabion (10 to 203), whiloe phylecron end duration of
the orop have exinibited low velues of genotyple
cocfiicient of variation (belov 10/4), theroby suzgesting

that theso characters offor litile ecope for seleetion.

According o Gandhi of gl. (196+) the mognitude
of gonotyple cocfficient of varilation alone will not
help the breeder to dotermine the emoumt of variation
that is herditaoble. Heritabllity estimotes alone will
glve an Index of thet portlion of vaviation that will be
transmigsible to the progeny. Agcerding to Burton (1952),
genotypic ccelficicnt of variation togebher wiih heri-
tability cetimates woulad give a true pleture of tho
amount of progress to be axpected by selection. Reosults
of the prescul study nave indlecated thab characters like
vidth of petiocle canal, nusber of honds por bungh and
totsl nuober of {ingexrs por bunch have exhibited high
genotypic cosfficlent of variatilion coupled with high
heritebility estimates. Heritabilily eatinmabes are the
highest for total pusber of finsers per bwch (93.695%)
falloved by number of honds per bunch (91.75%9) and width
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of the poticie cenal (91.44%). Other characters viz.,
helght of pssudostem at shooting time, girth at the

base of psoudostem at shoobing time, lensgth of pedicel,
duration of the crop, number of fingers per hand,
wedght of inclvidusl finger, bunch length and bunch welght
have given values of heritabiiity oxcecding 80 per cent.
Hence these characters con be improved by selection

since high heritability incdleatas the effectiveness with
which gelection of genetypes ¢zn be baged on phenotyplce
performance (Johnson b gl.y 1955)s Among the other
traits, length of individual finger has exhibited lowest
estimate of heritability of 8,22 per cent, therecby
indicating the limlted scope for selecticn for this trait,

According to Jomson gt gl. (1959) heritability
eatlmates glone will not give en indleation of the
amount of genetic progress thet would result from
selecting the beot individusis, Alternatively a better
and moro yeallstic approach in such g situstion would be
to consider herdtability esticmates and genetic advance
Jointly, &0 as to arrive at a morc reliable conclusicon.
In the present study genetic advance was estimated in
absolute values for ecach character and also as percentage
of the mean (gonetic gain) for compering differcnt

characters, Drpscied genetic advancs estimated in
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absolute values for ths differsnt characters has
Indicated that under five per cent intensity of salectian
i.0é by selocoting five per cent guperior plents from the
availeble population it will be possible to improve

the height of paeﬁdostem at shooting time by 16.79 ca,
nuober of lecaves per plent at chooting time by 3.89,
total rumber of leaves per plant by 6.00, leaf avea by
0.5 ma, length of petiocle by 18,12 ca, width of petioie
canal by 2.19 cmy phylacron by 1,00 day, lensth of
pedicel by 1.46 cm, durgtion of the orop by 31.19 days,
nunber of honds per bunch by 5.27, nucber of fingers per
hend by 5.1, longth of individugl finger by 1.73 co,
girth of individual finger by 2.52 em, woight of individual
fingey 72.90 g, tobtal nuober of fingers per bunch by
101.50, bunch length by S¥.17 enm and bunch weight by
8476 kg respectivoly.

The genetic goin eotlimate is seen to be maxinum
for weight of incividual finger (91.17%) folloued by
bunch weight (84.47%), totcl aumber of fingers per bunch
(82,4+1%) and width of peticle canpl (79.93%)s Tho same
is seen to be minimum for duration of the crop (8.40%).
The rest of the characters studied, arc cbserved to

poasess values of genstic gain in between thas two extremes.

Ascording to Panse (1957) high heritebility
coupled with high genotic gain indicates additive gene
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effects whilo high heritability with low genstic

‘gain indicebtes nonadditive gone effects vhich include
doninance and eplstasis., Nesults of the present study
have indicated that characters lilte width of the
petiole cenel, number of honds per bunch, welght of
individuel finger, total purber of {ingers por bunch,
bunch length ond bumeh veight exiiiblt high heritebility
(over 86%) coupled with high or moderately high (over
50%) genetic gain estimates thereby indicating the
involvement of additive gems offects for the above
traitc and consequently such characters can be improved
throush stroight selectlom (Fig.2). Characters like
2ilrth at the base of pseﬁdostem at shooting tioe, number
of 1e§ves per plant ot shooting time, total nunber of
logveg per plant, duration of the erop, girth of
dndgivicdual fingey etc. afe found to possess.high heri-
tablldity estinmates (over 714) coupled with lou genctie
gein values (less than 25%), uhich nay be attriduted

to the action of nonadditive penes of the type dominunce
and epistasis. As such, sclection hag very liuited

geope for Ampyoving these traltas.

A comparisocn of the avallable materipl with
refersnce to the expression of eighteen different ceononmle

tradts in relation Lo thoir genomic constitution ag vell
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a3 thelr utility, reveals interecsting resulits., The

forty eipght banana varioties included in the present study
are found to £l into five gencmic groups vilz., AA with

a frequoncy of 2, 4B~11, AAA~7, AAB-17, ABB«9 gnd urlnown
genopic conatitution-2, In the expression of 18 econonde
chavacters, triploids -~ AAA In three, AAD in two and. ABB
in nine -~ are gecn to have the highest values in i+ casca,
e yemaining four are foumd to be topped by diplodds

withh AA in onte Case and AD iIn enother thrse cases. In

the exprosaion of miniumm values for the 18 charecters,
diploids aze found %o occupy 1 with AB dn ome ang AA in
thirteen cases and A3 the remaining four being eccupicd

by triplolds, cll with ASB genome, Hehice, froc the results
of the presept investigation, there seems %o be no assoe
clotion betueen the slrength of character expression in

3 variety end its genomie .ecmat;itutiozi or ploidy :!.evei.‘

Banenies are gencrally cultivated for ite odible
frults used for culibery snd dessert purposes, Most of
the banaona varieties yleid tasty fruits for domssrd
purpose, though a fov are grown for culinax'y_ necds also,
Howlever, there are glso verleties vhich ¢on be considered
a8 equally good i‘or‘batia the purposes. ience division
of a banana geroplesn based on lte utility can only be
arbitrary and not ahsolubte, Howover, tho forty eight
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verieties included in the present investigation cen

be breadly divided into twenty culinary snd twenty eight
dessert types., Raesults of the present gtudy heve not
Indicated any relationship betueen the strength of
character expression In o variety end its utility. Thus
in generai, it cch be concluded that there 1s no relatione
ship between the extent of variability and its genomic
congbtitution and ploidy level on the one hond end its
utilliiy on the other.

Yield in any orep plant 1s a complex character
determined by a mamber of genetic factors and environmental
conditions ococurring at various stages of growth of the
plant. Hence selection for yleld merely on the basis of
1ts phenotypic expresslun 1g likely to give miglonding
resuits. A more ratiopel approzch for inproving yileld
would, therefore, bs a conslderation of the association
between different yleld cooponents end yield. A knowledge
of such relationship 1s essentipgl if selectlon for the
simltanecus improverent of yield components and in turn
yield has to be effective. FRobinsen g al. (1951) lha“tfe
pointed ot the usefulness of genotypic cnd phenotyple
corrglaticnas in crop inproverent prograimes. Genotypic
correlation coocfficlents providde o measure of the degree

of genotypic asscclatlon betusen the characters end
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indicate such of those usgeful for consideration, VWith
this in view, genotypic and phenotyplc corrclation
coafficlents hetween bunch woelght and other seventeen
cheracters were wosked out.

ins results have indicated that in thirteen
out of geventeen cases there has baen significoent positive
correlation botuween the chgaracter and bunch ueight both
in the phenotypic end genotypic levels (Fig.3). In the
coss of phyleoron the results have indicatcd significont
negative assoclaticn with yicld, Within the lirdts of
acceptable error the phenotypice ond genotypic correlation
coafficients of the seventeen tralits with bumeh weight
egeem to be of comparoble megnitudes, However, the
genotyplc correlation coefficlents are slightly higher
than the corresponding phenotypic cgoryelation coefficlents,
thereby indicating the preponcerange of inherent
relationship,

A simple correlotion study seems to bo ingdsquate
to meesure the asscclation, since differont genotypes are
suaceptible to enviranments In varying degrses. Hesults
of correlation studles involving eirht selectad components
and yield have incicated that in mopt of the cages,
significent sssocinticns heve been estoblished. In Geonersl,
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the genotyple correlation coefficients guree with its
corysspanding phenotypic correlation coefficients in
mzgnitude, However, genotyplc correlation coafficicnts
are ssen to be more thon corresponding phenotypic
correlgtion coefficients, This indicates the inheront
genatic correlaobion of that charscter with yield.
-Corralation studles in the present investigation have
also revesiect that bunch welght is highly sssccianted with
bunch length, muzber of hends per bunch, givth of indde
vidupl fingery total mumber of fingers por bLunch, 193.?
area, girth at the base of pseudostean at chooting time,
wedght of individunl finger aond total nuober of leaves
per plont, thelr agsooigticn being slgnilficont ab one
per cent level ag evidenced by the slgnificonce of béth
phenotypie apnd genotypic correlaticn coeffielents., ‘.mus-
all the cight components have exhibited significant
assotliation vith yleld, Houever, agsocintion of yield
vith 1%s components alone 1s not adequate in gny selootion
progromme. A knowledge of their iunter-relaticnship is
alego needed, since improvomsnt in one component might
or night not resuwlt In the improvement of other components.
The estimates of inter correlsticns for tho selected
yicld components in the present investigaticn have
revealed that numdor of hends per bunch, total number of
fingers per bunch, bunch length, leaf aren, girth at the
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bese of psewdosten at shooting time and totel nucber
of leaves per plant are strongly and positively
assocliated with each other, thercby indicating that
improvement through seleceticn in one tralt will toke
eard of simulianeous imprevenent in the other tyrolts
as well, Totol number of fingers per bunch is seen to
have significont negative asscciation with weight of
incivicugl finger, This suggests that lmprovement
through selection of nudber of {ingorg per bunch is
possible only ot the expense of weipghl of individual
finger.

Tils associatlion analyeis through correlaticsn
studies alcne will not provide a true plcture of the
relative merrits or demerrits of each of the compononts
to {inpl yield, since en individual component, kay
elther hove e direct influsnce in the izproverent of
yield or indivect yole through other components in the
inprovement of yigld, or both, Path coefficicnt analysis
devcloped by Wright (1921) and opplied for the first
time in plants by Duvey snd Lu (1959) fwinished a means
fory finding out the direct and Indirect cffects of
individusl components to finol yield. Liesuits of path
coefficicnt analysis in the present Investigation have

revepled thob veight of individual finger has the
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maxirmn direct effect (Q.7268) towards bunch weight
followed by totel mumber of fingers per bunch (0.k051),
number of hands per bunch (G.,2332), bunch length
(0,2305) and glrth at the bage of pseudcatem at
shootdng time (0,0987) (Fig.h)e The indirect eoffects
of the thres cmﬁponents having negative direct effects,
through these traits are glso ssen to bs positive end
fairly high 4n a good number of cases. Hence it is

to be understoad that these five componcnts vize,
weight of individugl finger, total number of fingers
per bunch, nucber of hends per bunch, bunch Length cond
glrth at the base of pseudosten at chooting time are
importent charactors cohtributing to yleld in bonaba.

The results of the present investigation
have also ghown that the divrect seffects on bunch weight
of the traits viz., girth of individual finger (=0.9289),
total nucber of leavas por plont (=0.080) ond leaf
area («=0,9459) are nogative, slthough they have contri-
buted hich sigrificont genotypiec correlaticn coefficicnts
with hunch welght. Tnds 1s explainsble by cungidering
the positive indirect effocts of these traits through
other characters. Thus for example, girth of individugl
finger has bLeen observed to have positive indirect
effect on bunch weight through woight of individumd
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finger (0.6452), bunch length (0.0335) and girth

at the base of pseudosten at shooting time (0.0277).
Similarly toted number of leaves per plant has been
scen to have positive indirect sffect on bunch

welght through velght of individual finger (0.1920),
total number of £ingers per bunch {0,15:0), bunch length
{0,1260), pumbar of hands per bunch (0.7076) and girth
at the bage of psaudosten at shooving time (0.0731).
The same holds good in the case of leaf orea also
which has revealed positive indirect effects on bunch
wolght through total nuoher of Ilogers per bunch
(0.2557), nuober of hands por bunch (0.15"91 3y bunch
length (0.1569), girth at the base of paeudosten at
shooting time (0.0826) end weight of indivicdual finger
(6.,03682).

The residusl effect worked out in the path
analysis is only 0.082. Thils indleatss that about
92 por cent of yleld in banana is coatributed by the
glght cormponent tralts considsyed for the path analysis.
This comparativoly low volus obtained in the present
case edeaquetely supports the right cholce of components
in banana for path coefficient englyals,. Hence from
the rosulis of the prosent study it is to be concluded
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that groater emphosis hes to be laid for improving
welght of individual finger, totsl mucber of {ingers
ner bunch, nuuber of honds per bunch, bunch length
end girth ot the base of peeudosten at shooting tine,
which have exertoed positive end high cirect effects
towarde yield,

With a view to evolving o selection index for
isciating superior types, thres selection indices were
formilated using different combingticns of characters.

A compariscn of the efficlency of the three indices thus
forzmulated, revealed that sslection through discririnant
function by consldering the charecters viz., humber of
honds per bunch, bunch length, total number of f’ingers
por bunch and weight of individusl fingor together wiih
bunch wvolght was the most effective index.



Summaty
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SUMMARY

Biometrical studies in banana uere
undertaken at the DBanhena Raesearch Station, Kannora
epd in the Department of Agriculturzl Botany,
Colloge of Horticulture, Vellanikicara during the
period 1981-1982, Forty eight banona verieties of
divergifiled orizin belonging to five different genomlc
groups were roised in e randomisced block design with
three replications, Obgorvations on eighteen economic
charecteré wvere recoxrded from ell the plonts in the
three replications. The data were subjected to suitable
statistical anslyses for estimating the varliablliity:
availagble in the materigl, for working out the horitable
portion of tho voriability snd for finding out the
degres of agsociation of the different cowpanents of
yield with yield eithoer directly or indivectly.

The importent findings are sumcaried below,

1. Tae 48 banana varleties showed significant
differcnces vith reference to the eighteen characters
Stua-iedo

2. Estimates of phenotypic, gemotypic and

environmental veriances have ghoun that a leyge portion



of variabllity in gll the characters except length
of individual finger was dve to genetie factors.
Values of phenotyple and genotypic coefficients of

variation have canfirmed the above conclusion,.

3« Herltability esgtimates in the broad sense
was high (over B0%) for eleven chavacters end moderadely
high (65-80%) for all the other charscters axcept lenghth
of individual finger vhich showed the Llovest heritnbility

of 8,22 per cont.

L, Genetic mdvance estimated in gbsolube
values was proploing for 2ll characters,

5. Genetic goin wvas the highest for weipght of
individual finger (91.17%), Other chaoractors like width
of petiole congl, number of hands per bunch, total
nusber of fingers per tunch, bunch length and bunch
veight also shoved hish values {above H0OZ) for genetic

gain., Louest genatic gain was for duration of the crop.

6, Characters like widin of peticlae canal,
mumber of nands per bunch, weight of individual finger,
totel number of fipgers per bunch, bunch length and
bunch weight exaibited high heritebility (over 8647)
coupled with higher or mcderately hish (over 50%) gemetic
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galn estimates indlceting the involveuent of additive
gene action for these chavacters, Hence theso

characters can be improved through straignt selecticn,

Girth at the bose of pseudosiem at snooting
tipe, number of leaves per plaent at shooddng time,
total number of leaves per plant, duration of the crop
and girth of individual finger were found to possess
nigh horitebility estimates (over 714) coupled with low
genetic gain velues (less then 253) waich might be
abbributed to the actlion of nonadditive genes of the
type dopinance and epistasls. Hence giroight solection
has 1imlted scope for luproving these traiba.

7. Thare wag streng correlation batueen bunch
velght and all the other characters studied except
length of petlole, widih of petiole canal and 1eng;h
of' pedicel both st phenotyplc and genotypic levels.
Phylacron chowed signlficont negotive correlation vith
yiold,

8, Inter correlsticns studles have shown thatb
characters eziibiting significant asscclation with yield
vere aleo highly inter correlated. Hence thé component
ciaracters along with yleld can be simultanecusly

lmproved,
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9, Results of path coefficlent anglysls
have revealed that welght of Individupl {inger exhibited
mexdmum direct effect. Other cheracters having positive
direct effect with bunch uaight vere Lotal nusber of
fingers por bunch, pusher of hands por buich, bunch
length and glrth ab the bage of pseudosten at shooting
time. The other three charscters vie., girth of %ndiviﬁual
finger, total pumber of leaves poy plent and leaf area
which showed negative direct effects, contributed
towards yield mainly through othey Eharacters.

10, Tne residunl effect wed 0.002 indicabing
that about 92 por cent of tho veristion in yleld wore
gontributed by the olghlt component charsetors consldered
in path coefflcient anaglygis.

11 A comparioon of differsnt indices of
selection obtalned by using differont combinations of
charaeters revegled that selection index formulated
using the caarecters viz., bunch weight, number of hands
per bunch, bunch length, total number of fingeys per
bunck and weight of individual finger was the most

effeetive ano,
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APPEIDIX - 1. ASSTRACT QF ANOGVA

MEAN SOUAES

Source DF  Heignt of Girth at lHusber  Total Lesf Length Uidth of Phyleeron Length

poaudostem the base  of leaves number area . of patiole (in days) of

ab shooie~  of pseudow- pey plant of (in =) petiocle candl pedicel

ing timo stem ot at shoot~ leaves (in em) (in cm) (in cm)

(in cm) shooting ing per

Sipe(in cp) tine Plant

Varietics L7 12657.21%*% 260,07%% 17.06%% 356307 .23 427, Awn 3,00 T.220% 100 %
Replication 2 G97.58 30.66 2.96 Qo2 005 2391 0.03 0.0g 0.007
Error P 326.1% .76 1.92 3.03 0.02 27.0% 0.03 Oe 1 0.12
Source Ny Davation Durbey . Hucber Iength Girth Weight  Total Buneh Bunch

of the of haxis of of indi- of of number length weight

Erop(in par fingers vidugl  indivi- indi- of (in eam) (4n kg)

dayg) bunch per hand finger  dual vidunl {ipgers

(in em) f£iunger finger per bunch
. ( ) (in g)

Voxieties L7 035 . 23¢® 22 658 F 6800 L5, 18¢e (. 508% LG507,.650% §3i2.2hve §917,46%% 70, 31eE
Eeplication 2 55.03 0.356 2,09 3.68 0.92 109.51 324,02 28.86 049
Error o 16.17 0.57 2.35 2.h2 0.67 183.685 160.15 22,16 2.56

% Slgniflcont at 1 per cent level
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ABSTRACT

Studies wore undertalken with forty eight banons
verietias belonging to five different genomic groups at
the Banana Research Btation, Kammara and Departaent of Agrde
culturg) Botany, College.of Horticulturs, Vellanikkara during
1981=182 to estimate the extent of genetie varlability,
asgoolation among the selected charactorsg and its partition
into direct and inairect effects through path coefficient
enalysis., 8eleetion indlces wsre worked out to ¢stimate the
efficiency of selection through dlsgriminaont funmetiom oveyr
stralght selection or viee versa,

The results havoe shown that the difference betveen
verietiss wore highly significaont for all the eighbeen
sharacters gtudied,

The estimates of veriance compononbts and coeffiw
cients of variaticn have indiosted that the major portion of
total variebility in all cherceters, except Length of
Individual i’inger wag due to genetic causes, Herltability
in the brosd sense was fownd fo be guite high for all
characters except length of individual finger. Expacted
genetic advm_ice has shown that, by pelecting five per cont
superdior plants from the population; yield could be increamed
by 8.76 kg per plant.

Characters such as width of petiole canal, number
of honds per bunch, welght of individual tinger, total number



of fingers par bunch, bunch Llongth snd bunch weight
vhich exhibited high estimates of heritability along
with high velues of genetic gain might be dus to the
actlion of additive genes ond could be luproved atralght

avay through selection,

Butich welght was highly correlated witih girth
at the base of pseudogten, total numder of leaves per
plant, leaf area, ruumber of hands per bunch, girth of
individual finger, totsl number of fingers per bunch and
bunch length. The correlation coefficients anong the
yicld components uexro also higlhly signilicont,.

Path coofficlent analysis has shown thot welght
of individual finger, totzl nucher of {inger peyr bunch,
bunch lengbh and number of hands per bunch had hish
direct positive effects on ylield per plent., Girth of
inddvidual fingsr, tobsl number of leaves per plant ana
loaf arca ezhibited low and negative direct effects on
yileld per plant.

Compariscn of the efficiency of Qifferent
golection indices ghowed a higher efficicency for the
indexz obtained when chearacters vis., bunch veight,
number of honds per bunch, bunch length, nuobey of fingers
per bunch and wolght of individuel finger wore taken

into consideration,





