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TRPRCDICTION

Berone 1o G of the oldost api Ahe mosh
porular fyuite of the Uemdd, Mmsion hee bomn
aede of it in smeliant Semskrds woaks end ooges
are cald $0 have lived emairely om 48, 18 i
en important fruid of she tropical coumtries,
I8 is swsllichle throughout $hoe yesr in India which
bae & ocoond pogition in the World for produstion
of bononay with 1%9 cultivetion in more them Wwo
lokh hootarss, The cbief bonana gxouing GYetoo
in the ocountry ao Ksrula, Tamil Rodu, Mebavoshise,
fnddve Prodoch, Eammotoks, Oricen, BAhor end eot
Dangale Of Aho $0tal ayes under culsivesion 54%
is belog ehored by Korvclay Temil Bodu end Hebaxes
ehtre, Rexrcle renks firol among $heco 88ctom with
o oves of 50,000 heotares amd o produstion of
61992:7 tomnce (Anong 1980) .

The originel bone of the benone 1o She Ssopiond
forests of Asin, BDencnes sre Damcootylodong of e
gume Mogh in Ao plond fenlly Passomso, A loxge
pumber of wariesion are growm in Indie under o
Sromandougly lerge mambor of voristal n:aee. tThe
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foportcnt varioties of deusna are Ssuaers or todle
variotios and culinary warietiss, Examples for the
firod are Foovon, Mouritive, Kumnen, Pe ony Bey
povany Red Donana snd Oros Michels Essmplos fow
she gpooond are Monthen ond Uendren. These wvaristies
vary 20 b An alse, Glopocition of Anfloresesnce,
mﬁ«'m‘.wmﬁmm
ond oonglotancy of the pulp of the ripo Hrulte, It
would be desiycdle %¢ have o oomprohencive study of
the dive sitios of Wheeo bencns worictice. 16 &e
0ot sure thas wbethor Shose Givereities sre only an
envigannento) wveristion or is dus S0 gmstie owmgbi~
sudion af the wariotiose T0ie 1o & satber of gresd
canosme. 1% 10 indesd o8 4Aifficuls Sosk %0 anoess
the vurichility cmong 4he different worietico of banena,

te Inow Shed B0 w0 Andividunle ore ametly the
scae, In goue onoos the vearistion moy be e0 slight
28 %0 be WRlEgOrtent oF % may be suffioient encugh
%0 Gescrve special sttendions Yariotion onong oloesly
zalatad ploats ere usslly neghigible, The aore &lshant
the relotionsid) the grester Lo the worliation %0 be
appootole Tho recamn attizidutedle %0 the Siversily



in gmotyres of the awie species is that through
the coures of evolabian the gmodyyee of the gone
apecies oen chenge 4us $0 mutaticm, notuywl seleot
ion end artificiol selestion. Tiwme changes it e
Specios aro in verying magaltudes wder weying
sltustions, Inapite Of She swelledility of come
emosllient genetic wvurishility ia sur populstion
ve are mot ablo %o gmerute ¥he ¥ight kind of intey-
astion betuoen herelity and enviremnt for She
full oxplolteticn of ouwr genedie Testuroas, In Gher
words vo foll %0 develsp quite often She awnilodle
gmetio potensial for lack of right kind of enviren
aent for the oxprescion of this potendial., The Migh
Jielding vorieties of whost whioh tuve bDesn voloased
in the ocoumiry hove dovied the produstion making
umm'amMWmafmu
our nstional comonye Sansticiste at dhe Indien
Agriculsuzel Recsszoh Institute believe thet Indie's
other erop plante incluSiang e wericus cerenlo, eld~
i fulte offor a similar geope for thelr genetis
wpemiing.

Flaxt ond enimal breeling 10 o slov end 4iffiould



prosens. Yiwnsd Jesssyeh on prodliems of comemie
fuportcnoe in banmmas io Galy of yesend wderdeking
in Indie ia cterted with the estodlistment of She

Bepene Besearch SAodtonc in Temil Sadu, Mehsreghiss
and “est Bengal, with fineneisl eseistonos of the

Indien Comocil of Agricultuscl Resseroh.

The isprovemnt in Indion bunemes vith & view
to indune keaping, ncnwgbedding end other desiyndie
qualitieny lecking in some of the wricties emm bo
aeffooted in w0 ways (1) YW Nwidisodlon (2) VW
sslestion. lagroving W hytwidisstice is on emosed»
ingly 41ffiouls prodblems Bescuse $he parente wbioh
G nod develsp nosmal seels should be nade 0 pwoduce
soode and finally the Aype evolwed sgain bs unde
soodleas, Mboustive surwy has % bo oarried ouwd
$0 prooure nsterdoal Mkely %0 be of voe for ervosing.
But after all this trouble ouing %0 e inooastont
asture of churecters Jaheswmt in e benone the wriety
wod moy 2ot retoin the desizviie qualities fur lang.

Selovtion vork is lose ladovious and might

Jield quicker yesulis, Bub before Scking up the guestion
of fAngrovensnt the fnpartenss of exbeugtive eorveay end



detaliled stuly of a)d the wristies svuilable in
the country conmob be enghscieed 900 much fer 46
s simple vaste of 4ine end MeRay 0 Wy w0 evolve
& variety wbioh might be alresdy in oxistence,

AV present the Indien Institute of Norticul
ture) Desesroh, Hosserghotte is engeged in the
Amprovemsnt of banene theough selection, hywidisedion
“Mmm Bardy resccych omnfined %0
goleotion of waristies from indigmous end exotle
sourcasy choioes of sprropriste metbods of propagation,
use of plang grovth yegulctare for regulasion of
fyuiving, experinmte an fertilisetion end ommtyol
of dlosnaes,

The presise fnformation adout the oxtent of
ganetic divergmos is ewuclial fur s drcoding programne.
This informetion is frequmntly essught for ploking
the wodl nicking hoteswiis cwossss. Very often ia
206t of the plonts geegwghis or henowypie dlversity
has been tcken o R Anilem of the gmetic diveseily,
™io deing anly on infwrwntial eritorion as guoh i
oould 2ot %o prootiochis fA guantifying or geoetieally



Heny veakiewe howve found thet Mulvivariste
anolyols 1o o peverful 4ecl in qumiitying the
dogree of divergmnes betwemn Waologicsl populations,
Sstionotion of gmetie Sivereidy 10 donmna vorieties
were mot sttempted so fer in dotell, Denena bdelng
oo importont faull orey in Ksrnlay nev bigh yield-
ing, 4isccoes resishent snd dalloious densue
verieties vith kesping qualitics are $0 be develeped
for the banefite of the benans cultivetows, The
iwonsnd stuly 10 dirested with the following objeot=
Lvess

1e To find e gmetic diversisy omong
o 4ifferent warictien o donone,

3.@0“&%“”&‘«
MElavR toverds gaetie 4iverganoe.

3¢ %0 forn oclustess of boneons variotios
wich are gmnedlonlly diverse and osm be
ueed for expleising heterosie,

4o T0 porform n CUBPENSAW Sy of \he

clustors fosued thweugh the moalysis
and thwough comeniosl smalysis.
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RINTSN OF LITR:ATURE

The isgortanss of gmetie diversity in s
mnmmm_mm
by coveral vorkers, Meny sAebicticcl procedurce
have bemn develcped 40 mcssure genstic divergenos,
enong pepulations, Among them sulsiveriste
ennlysis hes provel 40 e & potens tool,

Shaceadios) asudien
m(m)mmmmuwm
o8 & hody of teclmiguen indispenssdle %0 applied
ressarch, Hultivariste smalysis permite the simlye
sneous statisticol srestnent of severel ohareciers.
Most of she multiveriote tests developed have
special referdos %0 (roblems considered under the
oategory of disoriminent funstions, Reoearch in
this dircotion originsted with tishard's (1920)
distribution of the estinated wariscces sod ocover-
Lences and Hotelling's (1531, 1996) 2% veot end
sananical correlesions, Wam&iﬂ?‘
is csmentially a mitiveriste *4' test for two sumples.
The tecimique of conamies) snalyais described Yy bim,
requires $he ;artitioning of she peweristes Ante two
greugo 1Y) ot x(2) eeon eomtataing py ent py vertetes
mwh’&.pummmn



mﬁmmx‘“m&mmx‘a’
sush that the svrrsistion coefficient between the
w0 linear funeticm is the mexioam, Ihio prove~
dure is continued W fuoraing further linocor coubdi-
nations uwith the zexiswe poseibdle correlation
coeffioclento.

Wilks (1932), fellowing tShe likelidood rasio
oethod (Feyan sod Peersen, 1926, 1931; Pearoon ond
Reyman, 1930), odtained suisable generelisations
in the emelysis of wuriaence sppliccble to peveral
variablea, The stetistio N preposed dy him hos been
found useful in s vorlety of yrodblems. Daslett
(1934) applied 1t for teeting she aignifioonce of
Sreatuents with respeot 90 %wo0 wariasblos in a vorietal
trial snd indlcated 184 genersl use in mltiveriate
toots of oignificence, uilks (1993) and Hotelling
(1995) found it usoful in testing the independence
of severel groups of wrietes, ilks stotistie supilied
soae of ¢hp btasio Yowts in mulsiveriate aoal; oiee
Kar) Feareon'a coefficient of recial MEaness (.C.R.b.)
t™hildeslay (1921), Pearamn (19826) has bean used by
enShropologiste for purpose of elassifying skelesal
renning, rearcon's OsRele 48 & teet and not & ucesure
of group divergenoe.



The oonocept of & measure of divergence betwvean
porulations wvas fired introduced end further dovelopod
an the theoretical side by Mahalamoblis., He found fuo
the uncorrelated coee the first four momonts of whed
say be eslled She elaseicel I° end alec ooce apyroximate
resulse for the ‘stwimtised’ form of 4he matistieo
(Mahalanobis, 19356)., The ezast distribution os well
09 the monente of alascionl 7% for the correlatod ecoe
whore odtained by Boee (1536) and o serice of the
propartliea of theoe mouant fmotions were brought out
by Dooee The classicsl D° iavelvod the populoticn
variances whioh in actusl praotice had to bo caotimated
from the dete itaslf,

The ep roxinate ganerelisations of the n‘
statiotio in the o208 Of more Shem two populstions
end suitchbla statistic %0 Sest the equality of meens
of csob chaveoter fur o given mumber of pepuletions
vere given by Pioher (19%). |

?ho dlotriuAlon of $be Futio of D coloulated
on p ond p ¢+ r charesters hep boon found by Reo (1946).
The toet baged oo thie i useful to decide whether
the inclusion of "' soye charceters % °p* baale
choractcrs yesults iu en inorvesss in the divergence
nsacure betwoen populations,



Mahalenotis 3% stetistic is & distance in
o foclidisn epoce vhioos axse are oblique einoce it
charootorae It aleo eatiefies the triengle law
of dlstences.

Mahelencbis D° 1s iniimstely reloted %o the
lincor disoriminant funesion (Plohor, 1936) being
infaot the distcnee betwesn population soens clong
tho axis of the dleoriminart function, IThis peraits
signifioccnt teots o0 be porformed on the dlotences.
7° is sexiznl vith ¥espeot $0 She rutio of varlence
anong grouss over varisnoe within groups. The co-
efficiont 10 usetul in coses where each group s
2 by o esmple end the diotancos betwesn
the groups arc desired,

The ep;lication of D ssettstic to clascificstory
rrobloms wao lnmised $o anthropology and payehology
in the earlier doye of develornant of the nethod and
logar on the tecimique wos used in diverse fields of
otuly e

Mehelenobis (1926) emplojed the oonceps of
digtonoe betuomn WO sbatistiocal populations o8 o
Deasure of divergence in his “stadleticel etudy of
the oiiricese heed moosurenents”.




An enthropenstrio survey of the United
Stateo ues conduoted Ry Mebalamodis g ghe (1949).
Thay hed oleseified 12 cashes end tribes of the
wnlted provinces using 3° etatietic bosed oo 9
characters. They claseified into five clusters,
one omteining four and the otbher four clustere
each ocontaining %woe 16 wes analyoed by eenomicel
snal ois aloo, The eeme slusiuring pattorn ves
obsalned
Apulied atudlien

A roview of the works thad hed been dens o0
for in various oreps by genetioiete and Bometricisns
reflecte the omnnideradle importence of mltiveriate
sml ein, _

ltivoricte snalyeis by meenc of Mchalanobis
7 statistioc vas found %0 be s powarful %00l in Ahe
hendo of plant breolere for quantifying the dogres
of divergenco between Blologlesl populations, %0 under~
otend the trend on evolutionary pestorn, $0 asoees hw
relotive eantribution of 4ifferent chureacters Sowaris
tosal divergence end the esasveiations botween gonetio
divergmoe end geogropbic divergence.

m«mwumwmmm-
wred as en index of gmetis veriadbility in erop plante,



However Shic ney ot Do txrus for overy cuoo &0
meny woskers have pestuleted that geogrephie diver-
sity is oot necesserily directly related 80 gonetie
diveruit; e

Inantabice
Sechen end Serue (1971), Peter and BRai (1976)

exonined the gunetic diversity of tomatos end found
thot gonetie divorgence was not related to geogrephlc
diver;e.co. Also $he group coastellations obbained
by 2° vas confismed By comemicel anslymice

Singh end Singh (1976), Wair (19u1), studied
the goenetio divergence in ohillios. They aloo report~
el the scne reruld 68 dsd of Cackien eand Scrom (1971),
Pater and Bat (1976) . |

Jose h (1561) stulled She ganetio diversity
in sweet potato shwough D° aneljsis and cencmiocal
aoal;oio and obdtained cmfimmetory recults of the
group oconstellations,

Marthy gf ade (1966) in Brusalop cempestEis
wvar, broun sorson, Murthy and Arunachelom (1906) in
Axoaslon SERRORAEAR Vere brown coroom, litsl gi ale
(1975) in brinjol, BResschendzen (197.) in bitsor gourd,



13

Chaabey oad Katbysr (1979) in Broocies seuceshiris

var, toris, Pheskar g3 pl. (1580) in egs plent

stodied the gmetic diversity end formed the clusters
uaing DP~statiotic, They slso indlostod the meximun
cnd oinlmun contriduting sharectere towards dlvergenoe.

Misel gt ale (1975), Cheudey end Katiyar (1979)
oonfirned shrough thaly study that 4he clustering
pasttemn was not following geographical dlst:-ibution,

Sercola |

Rems 9% ake (1970), Houwys gb ad. (1977) studied
Ahe gonotic umnity in rice, Thelir stuly also
confirced the relationabip detweon geographliocanl
diversity ond genetio diversity.

Soaaysjulu g% gle (1970), YaSav gk gl. (1974),
Chaudhery and Singh (1975), Setdi @b ale (1970)
stulied genotic diversity in whest Shrough D° and
ommoniocol annl eis and csie out vith $he resull Shat
Ahe olustering pattemn hed mo influence of she edigroe
relstionahip of She genotypes.

Arunaghelen and Jovsbar Ren (1967), Hehndirette
gt &l (1971), Chands h gt ale(1574) studied
She gmetic diversity in sorghum and brought out the
seme roould as thet of Sechen and Bares end Peter end




Bal tovords the geetie diversity ond geogrophie
divereity,

Shwe gi ke (1972) An soydeen, Hedhotwa g% al.
(1974) in gremmgrom, Oheudbary g3 ke (1975) in
oluster been, Sagar gt ale (1976) in weddeen, Chand-
regekhar Ased (1976) in chickpes, Fersingheni gb gl.
(1978) in pees, FAllal (1580) in blackgran reported
dhas clustering pettermn «ap ot fallowing geographiocal
distribution,

Helhotre end Siagh (1571) revealed the jwesence
of wide genoctie dlversity Law. In horeeg
Recekriohnem g3 gle (1979) reported Sbat 100 eced
walght end dry welght of modular tisous wo:e the oblef
oconsridutors towaxrds to8al divergenoe.

Ia greongres Gupta and Singh (1970) found dhat
the clustering pettesn was influenced by tshe parentege.
Acewa gt ale (1501) studied She divergence im pigeon
7eo (gnimmns galen (Sinm.) Mill ap.). Desed on diver-
Wmmtotin%mwmmmm-‘

Mehndiratte end 3ingh (197V) eng Jayayrokash gt gl.
(1974) studied the gunetie divergencs in cowpes end
reported the laportant charesters responsidle for
genatic dlvergence, '
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Senge (1971) emd Shve g} gl. (1972) etudle:
cenotio divergenee in grouninug end obdained the
sane roults vith regard 40 She gemotlio divergmnoce
end geographio divergmoe ss that of Sachon and
Sarco.,

In linseed Anend end Murthy (1968), Jesweni
23 ale (1970) found thed the mumber of yrimary
brenches hel oontyibuted maxisum towerds divergence.

Singh ond Srivesteve (1976) found Shot in
castor tho genetie divergemoe and geogrephic diver-
gence ware in olose yelationshie

2ebaoeo

Marthy b ghe (1965) in Eicoplens mushlos L.
found thet the geographical distribution of the
verioties ond thelr genetieo diver;onoce could nos be
roloteds The seme oomolusion uwes obtoined by Nere-
olubyeyye gk ale (1974) in Elgothama Saheoum T.
Lotvan

Singh and Gupta (1968) estimated the gunetio
divergence ia 33 strelne of upland cotton (Goapvnium
Birwatug Le) and found 4het clustering yattern of the
varietics wes influenced hy thelr podigrecs. Singh
23 a)e (1571) found shad the distridution of verieties



in aifferent elusters wers not acocording to the
goographie arigin,.
Axeormnth
" George (1976) studied she genatic diversity
anong the arecsaut varicties snd confirmed dhe
clustor oconstellations through »* and canonicel
ap;roachas.
ek

Halr end Vukherjee (1960) used MHultivariete
enal;sis in the clasalfioation of natural and
plentetion tesks, The sune clustering pattern was
obtained hy cencniocl enelysis.

Blllete

In fiftyone inbweds of pesr) oillet (iksrjit
2% oke 19G1) found 4hat geogrephlical distance vee
not related to gametio divergence. Upadhyap gk ale
(1970) aleo o:me $0 She suoas oomolucion.



MATERIALS AND METHODS



he present study was baaed on She xep ruised
ot the Denens Research Dvation, Xeemesw, during the
last w0 yoars, The nmber of varisties soloocted;
56 in deacert ond 30 in culinary groups. ALl the
cultavel troctamis given 90 the above groups vere
mumm vithin essh greup of wricties the
epilicntion of sonvres, ferdilisere ond chamicnls,
tiae %0 tiso 80 that there 1o wmiformity in all respects.
these plante are given Delows

1+ Bolght

2. Girth

3+« Jeowes por plent
4. Band veight

3¢ Plager veighd
6. Bmoh weight
T« Piagars par bunch
e Pingey Jength
9« Mloger thickness
10, Beads per bunch
11+ Miagers povr hand
12, Petunele length
15. Boots per plant

In the deopart verioties At ves poseible % 2ob



Iy

enly s inoenplste eed of sbeerwations in regard
10 the Whirtomth sharecter, sumber of yoots. Only
the remining 12 chorveters wvare faken for the
stotistion) malysis, All the 13 choruoters wore
inslubed ia She eulinary verteties,

3ets Iaxistion mnlaotad

 The Geseart bemsnes inslufed five & ffewens
Goupse Thay were Zumneny Eslalli, Pooven, Dunrf snd
Misoollenssus. Seven variesies were obtained frem
Kumncn, 7 from Feovans 6 fwes Eadol, 15 from Dwest
ant 21 fyon the Miocollemesus (Sotol 36)e Thiryy
differand voriotics were ineluded in the oulinmy group.
The different varieties of the 0 groups aleng with
thelr gmotype ie given dedow (an asmiosde is
seprescnted by AA end Muss DalMaians W 30).

Dogoort Danonos.

0. 5508, . SS0NISS....
1+ Bandze Bnnan
2+ Poy Darmen
Js Valiye Bmen
4o Ecluplills Remmen
9« Tham Ranen
6+ Pooshe Kunnen
7s Adchiks Xvnnen

EEEEcBE



1%,

113,

Iv.

8, KNR 1/76
9. XNR /7%
10+ Rasthall
11, Tougate
12+ Nisli pesven

u.rm
Endedl dreyp
ﬂ.w
16, Red boaane ,
%7+ Amdela kadall
16 Vadekon kadall
19, Chokare kednll
20, Ksnndi kedeld
Dunrt varieties,

21, Nons Nirie
22, Amrit sagey
235. Bodussa

24+ Peddapache Awethi

25, Giant owventish
26. vether

27+ Baxrichal

29 Ozos Michel

20 Sepmel mnemely

5%+ Mouritue
%2, Dvor? cavendish

M.m.

EEpEEBEEEEEE



Yo

9%« Prinkchel
54+ Jaoetam
% . Yesonskell

36,
97« Mortloen

”0 S kcaseni

40, Chingen

41, Pllion

42, Pache Beden
4%, Siramisl

44. Chirepmadi
45. Cherspadathi
46, Thiruvemanthapuren
41, ledy's fingw
48, Nendre pedathi
45, Mé‘

904 w‘

51, Ohinall

52+ Exfiekna veahsi
$3. Salme

54+ Virupakehy

55« Redrajeb

56, AMulion

Culinary Banenas

1+ Fallabakshe
2. lengneri jeywa
3 Juva

4, Bytwid ssveld
3. Glopio

EEE

ccEEEECEEcEEEEEEEsEEE

EEBES

i



6¢ Tmahi voshel
7+ Booll

6, Innabanien
9¢ Smuni

0. Plamg owak
11: Poyimnen

12+ Beymamnen

19: Alkbel

14+ Mudng

15, uggoe

16, Halal Nomthen
17+ Gembweni MonAden
18, Balls bonthe
19+ Nonthen

20. Eanchikela
1. Adhytehatiosoe
22+ Dachabentha bethewn
23, Eacibontho
24+ Ashmonthon
23. Enpw

264 Wallm

27« Chatty

28, Neyvaanen
29, Yomnen

90, NMeoown

Jes X ub.0f tha aEnexiaand
T™he exporicent wves lald out in BEBD with thues
roplications,

CEHEEEEEEEEEEEEEEHERERER:
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F

3+3« Sadiatian) analiaia

tha detalls of Whe stediotion) anndyate
folloved ia the prosent experimnt ars es followes
SeJete A

Befuro proceeling with detailed statiotical
anclysis of plend charectere and waricties the dste
were sakdyoed for the smalysis of warienos for ranie~
uised block desin, The model utilised in the mmalysis
of this design im

!ﬂa N"bl"j,’.u
Lot see>
§ol,.%
vhere T, @ perfoomsnce of 3'® gmetyre in the 1%
ook
Fe gensrel meon
», = Wras erfect of 1% woak
t‘-mm#J“MW
mcaunrzaﬁn;'un
. vestrictions are (% B 40
&,

3%15.°

™he setunl breck up of Wb 0dsl variunoe into



varianoes due $0 repliostions, gmorypes and
error axe glven in dalle,

- Analysis of wrimnoe
Source  d4f o MBS, P

Replication (»=1) R(»=t) R
Varietiocs (t~1) ¥(t=t) 4
Eror  (»1)(9=1) Nr=1)(t1) B

whd o

Total -1

Aclyeie of varionce werc carried ous for sll
the charucters. P test is esnductod 30 tast the
sigaifioens 4ifferences smong werieties for =il the
eharagtere stulllied,

——

Anslysis of coverienos wes 8lo0 carried out
fup all the choracters %0 dtain $he ocoomon disparelon
@m wiioh i useful for further aoolyels,

244 [mltivariate malinia

uiike' * N\ ' criterion (Wilks, 1932) .ag used to
toot tho algnificonoe of the 4ifference botween the
varietien with rogasd %0 the Rean wolues of all the
cherecters acitmlecneously a8 followos

N u whare B is %he matrix of wrow

b |



sm of oquaros and ¥ 15 the wairix of e o
of squarecs &us % varisties,
|8 |

L

1 X8 3
o« Dotazminent of exrwor metyix

Determinont of (errer ¢ wariety) petrix

From $he value of A\ the ¥V statiotic ves
caloulated using the relation ¥V = = @ log, A

wviere nenegegef
2

n e df for crropy ¢ verioties
CQ"Iz"u*':‘l
p = number of charsviers
qQ = sumber of vurieties = 4
5"‘” .n-ﬂkmmmmh. Azg
o o o A populotion (variesies) frou whioh the oorrslated
charcotars are eleotode

Tho *V* stetistie follovs & X * aistridusion
with pqg degrecn of freodom, Since tho dagrecs of
froedon in the precomit study emsoods 30, the expression

2 e J8%% o /201 wee used 85 o noreal devicte

mean in recyect of the effech of p charactars botwosn
4ifferemt populotione ave sigaifioont, Nonce fardher
ancluain %0 ectinete the BP walues ore Lade.



 setete P amnivala

verieties vog esiisated dy uaing Mohelenobls

»® (Mobalanetis, 1996). He exploined Ane
distonos dotwesn 4he S0 pepulaticns s sstimated
fron & sumpls an the basis of p oharcoters as

el b o O eNy O -1

"5 E M 4 e

Yiy = sample sen for the %2 chevecter fraa the
fired osnple,
Top © semple uesm fer the 1'® character from the
seotnd secple.
%3 « taverse of the vesienes coverience nmetrix

4§ =X, -%,

TR ™

e aigaifiemoe of the total 2¥ betuesn eny
@uummmcpmmqm
populations the stetiorie Be¥, (N, + Mo = p = 1) 2

(Byoliy) (By e By =) P

1s ussd, It follovs en P with dogroes of freelon



48

pend By e Ny wpetdufs Beve Ny is the
ssople sise fur She fires populstions H, is the
sompleo sisc 207 dhe seomad populction, Honee
poirwiee oomporison betvesn the 4ifforent variet~
100 wag convluctel and teoted for ite eignifiosnce.

the compusotion for finding D° is wery
todious, since it requircs the invorsion of o
higher ordor mctriz, The eomputation ioc simplified
by woridng with & eot of Yrenaformed uncorreloted
variableo (y's) oMained fyrom the originol veriablos
(x's) W pivotal condengetion of the oomxon
dioperoicn metrix (Resy 1952), Dy using this
tranafornation 4he problem can o gtudied in ooce
cm:.xmdwmmwmmadm.gm
ohcraotors used for dlesswinminotion, Using the
rolution between y'e and x'e the oean wolues of
difforent verictios for tho 4ifferent oharcetors wero
rongfornod 1use $he meen velucs of & got of un»
correloted linecr ombinosions (y's).

™he thaory of the mathod of constroction

ie as follown. mwlplzo*"gumw
m.mmummmm



A% gt 3% vartstes, The trensfarmes verisdles,
Yee Tg » ulpmm'

Ty = %

g ¥pg =Sy ¥y

Jy ® ¥y < Oy Tg < 8¢ ¥y

e & & & 5 2 & % & O S

Yp'lv"lw"ﬁ"tat‘l"¥1
MWg’mmﬁth“nm
indepmdens, The sotusl ewaluation of thees ooceff-
lcients 1o carried oul in successive steges oo that
ummmumu:‘..wﬁmmmw
ooefficient in y, ”mhmummuam
DAY

To find ayqe Oov (yrp) = 0 -

Oov (74 J3) ® Oow (xye %) = 8y ¥ (3y)

ol el TR TR

o ?
"

For Yys 0540 Byg 60 0 be Geloulsted in Omder. Ve
ummmumumwmmu.



Byq = U5y
Byg ® Uyy = 8¢ Byy
Oy * By |
wyy)
‘ﬁ.
&
vith 74 o o o Jy.q 606 NAOWR the Stepe for the
evalustion of y4 ‘”\1"&!'
L TR TRAL TR T
Wy &Yy = 852 By = 8yy by,

‘,’ e ¥ g ;E:t.g 84e b T
‘u'%
‘u‘%
oy %

¥ ¢ & ¢ 5N
Ny ® v34i~?
oy
So viy) = uyy = 5 Mty
he method neels cheoking st each stege sknos

o omstents darived ob ey siege depend on thoss
previoualy oaloulstad, mesmu



sounding off in earlier csloulations, bub 4he
soourecy coan do meintoined Wy retaining s suffi-
clent pumbor of Geoimal ploces of each stage,

Gn the oomymtotimel side this is done by pivosad
condengntion mothods The D¥ betwemn the D ama
3% variety for p chevestews Lo colculoted sepe-
retely o8 32&3 .'%'(’it '3“,'

where y,, ® the meen value of the 4% Anear
subtnctica for the %% vastery cot 3,y 1o the 2
Mneor combination for the 3% vertery. mn’“

mumqt&uﬂmpw
namww"‘ggooom

3.4.2. Ranking of B° walnes

mapwa'mmmm
vare roniked in the desoenfing oxrder of vegnitude,
oqual veluosy if thay ocour Wisleb are vory yore
reosiving sono verkko, The senko were odded upy fur
asch componens D° over all cesbinctions % ebteln
the renk tosals,

Sehe3e Clanicr lommakicn

b W
To find out dhe gonwtie divereity of bonsos
the fired method ado;ted is Toohor'ec mothed, The



nethod ouggested Ny Tesher is thed sny WO groupe
belenging 0 the ssns cluster should ot least an the
everage chov a omaller 5* value Shem thoso bolanging
%o two different clusterms This is the methed of
siniron zenorelised distenee. Firet w started with
two olosely sascoieted growps and found out & Shird
group which hoo the smellest sweregs D° fyem the
£ired Wwo. If ot suy stege She swarcgo B° of & grewp
does not £1% in with the foxmer group it is teken
%o bo outoide the fosmer elustor, Thus the clusters
are fosmed,

mmmmmm

ok N0 of mm ;
uam" lg Ave.
)

n (@) (3 & m

Skl

Aftar forvdng elustems nest mtep is %0 £ind the
fatre mad intercluster 4istence, It Lo as followe.
Intre cluster D® vill be ewverwgs of pocoidle D° values
het om bo obtainal fron within o oluster, Suppose
Aqe Age Age A, form & cduster then inurs oluster D7
Will Do the average of She dioAanoe Aqi Age Ay & Agy

R & Mo Ag 8 Byo g B By Ay 8 2y,




Intevoluster 3¥ U111 be the average of the
posoidle D2 walues Shet om be oblained betwem
the two clugtors. Suppose Aqs Ags Age Ay and By,
B, b0 the tvo clusters, The intercluster 3 is
calculated as the aversgs of the distamse betwvemn
Ay & Bys A 2 Byo Ay & Byg Ay & Byg Ay & By Ay & Byy
Ay & Bay Ay & Bye

This typo of olustere and Shelir relationsbip
oots be shown in a multi~dinmmsional groph An & o
dlameioncl opeos. |

hen intraclugter 4imtence 1o loast ve cen eay
that verichility vithin the oluaters Lo lecst or in
other vopds there io hamogsneity cuong the vorieties
vishin the clustere, Intemeluster distance will be
more compored 0 intresluster dictunce, Thot ie m
fofiication of the heterogeneity bLetuoen the clusters,
Ay locking at the dighense we ocn say which of the
olusters hos g@o% minismm divergence and teximum
divergence. mummwn‘mm
divercity.

,.5‘ NS &0

Cenomlool enalysis helye in omfirsing the group
of omstellotions arrived a8 By the D° statictie.



In thic ceas W are rejresenting the clustere
with rospeot 40 w0 op fhree sultably chooen funotions
of Sue p charecteres The probdlem 1s o find the
best ¢ { < p) Mneor combinations of the p - voriates
vhich moke the sum of ell poscible D? welues e
neximm, |

Lot
- B4y eo s B
- Bye !(000 aﬁ
l..lﬁ..ﬁﬁﬁilt
ﬂ’x s s 00 ﬂm
reprecsent the noen walnes of p shagooters for the
firet, 0000:4y o o BW pepulations, aod /A the ocemon
diepercion nateixe Suppose thot ¢ = 1 end the required
mm&mwl‘l"%‘oo’%ﬁﬁlﬁ
veriance In 11, where I Lo o vector (14s 3g ¢ & s
1))« The D uith resiech %0 14xy * o o ¢ L X, betueemn
ﬁ-&‘hms‘hmnmu [Byimgy = Byg) * oo
*3 (o, =m )] % ¥he cum of al1 posatble D¥ wilues
is gropertiencl 0 313N,
vere By © = (ay~R) (g = 57 ) ont
E;-qg_. his 1o nothing bdut between popu=
lations variance vish yeapect %0 the chomsen linear
coRpOWioe |



[
o

To find the best lineor funetion =22, 1.5, ,
is caxiaised, suhjest 10 4he conditien =331, 2 e 1
Introducing the logrongien multiplier, the vester !
ic obtained es theo stlusion of I (B » 2 N\ ) = 0 uhave
D = (byy)
A®(rgg) omd s the grestest root of
the aquation, B> ANl =0
Suppoce thet we wamt he dest Swo functions 1x’
and mx'vheze 1 ond @ csa be chooen % sotiefy She
condition I A 'setem/ @ emd I \m= 0, Introluoe
ing legrengion mltipliersy 04s Oz Oy the expression
%0 be differentisted Lo
IS’ ¢ pin’ =gl =204 =cunw
The equations are
| 1B =000 0ynA @ 0
na-a,n/\-c,x/\.o
mmwe,-ownmummnm This
chows thot Cq and O, ere roots of the equstion
|B =Nl »0, Sinoe the maximlsed wolue of
I8 1 +nin 186, * o, 4 follove thak o, ond op
correspond 40 the fiwe$ two largest roots, Aleo
the veotors corrcopending $0 my two roote eatlafy
the condition I A a's O se Shat 1x' and nx' are



uncorrelsted, The Dest Swo linear funotians are
thus she firot Swo csnomical wectors assooiated
with the natgyices Boad N

Similordy the fiwet ¢ ooomicel voriates
give the best § lineer funsdions, The oua of all
poseible 0¥ weluso with yespect %0 ell tbe p
charecters 1s propertional 40 sum of the 100AS

At * ¢ o * A p and the cOorresponding sum for 4he
% largest cenonical veristes is Ny *Ag * e ety
80 that the sfequacy of the f£1% io udged by the
mallness of the sum of the residual roots ) 4.4
..*apwtuumuﬁnm.

Cenonloal enalysis faclilitates in many cceee
m.wsaumwﬁ-mmammamm
sional chart. The cegnitude of the coefficients in
the succcsalve cononiocal veotors Aindicate the relatiwe
iaportonce of the cheseaters in the cajor end
ssoondary oxis of differentistion.

the firet $wo csasmical rooto and the firet
two cononionl veotors were computed by the iteretion
method desoribed by Heo (1952). The ocomputation mathod
occaolisted of the following ste;a. IThe original
_wariobles hes slready tweneformed %0 en weorrelsted
set 90 Shat if She trensfogpned voluos ere used the



S

jroblom reduses %0 the dsterminetion of latemt
roots and veotoxs of She betwesn product wum sodrix,
(1) otarting from She metwix of y values ie., the
seon values of the unsorrelssed lineer cambinations
for all the cheregtors sad for all the varieties
(used 1n tbe camputesicn of D% values) the betwem
sum produst vetrix wod caloulated (metiix A).
a.mmmﬁmilmommu
quicken the iterciive precess., Cemoniocol veoters
aseoolated with & aymnetrio mesrix A and A%V, o
sulteble pover of A are the acoe, If I 48 the wvector
a080c1st0d with She 7008 of A Shem I (A= A1) = 0
milSiplying by A ¢ 1 %he egquation roduces 4o
1 (e 2)eo
mdlying by (A2 ¢ 5 31)
!(a‘-??l)necdnm Henoe the resuls
shated above 1o SFUS,.

S. Oolum totals of dhds matrix is foud oud,

4s Divided the ccdlumm S0%als by the highest quantity
in the set,

5., lumisiplied each you of A° by this weetar %o got
e sooond approxiostien,

6+ The operotions are sentinned till steble veotors
arc obtained o $111 4he owm of the adsoiute walues
of the differcnoe betwosn the ocorreopending elements
of two oonseoutive aigen vectors ccloulated Lo lese

then or aguel $0 (0000001, The highest walue used
in tha 1ant stope of 4livision cives the ssoond



7. The wector is shandardiced Ly dividing
each elenant of the veotor Yy she sgquare
oot of cum of sguares of all the elemento
of the veotor,

Thus wa get the first elgm wnlue ond fired algen
vactor,

To get the second sigen vestor the etepo
are 63 followas Prem the (1, )" elenent of the
setriz A? 1s subtmmeted the produst 12 x 1B
elecent x 3% clement of Ahe fires weotor to obtain
the roduced netyiz. The ahowe process of chosing
trinl veotor md finding better s roxizations ere
repeated on this reduced metrix. Thus ve gob the
pecond vector and ssoteld r0ot,

Bu;poss the fires Swo semonioal yoots that is
4 = 2 togother aoocount the largest peoportion of the
total, Then the first $wo canmmiosl veatore supply
ibe deat tuo lineer funelions %¢ and 2, for ye¢ Jp
s ¢ o ¢ the stonieadised variables corresponding 0
each wariety under ench ohersetor, Fron the mean
valugo 0L Yeo Jg o » ¢ « » the meon wolues of %4 %y
%0 each worioty oot be galeulatod. If the two roote
togethem socount forr 8 906 of the total & Swo dimen~
slannl representation vith $he conomiocel variate will



will give almoot tus ploture of the emfiguration
ill say sbeud the willadiliey comtriduted by esch
charoster vis: o greater volue in adbsolute texwms for
the oharacter under stuly socOUNts he maximm
variotion of the veriediese



RESULTS



mmumum_mtmm-
gation eve presonied bdelows

“"' LRSSy

41t 2

The meen values of the 30 wvarieties of
oulinary $;pe of bersms for 13 charsotere arc given
in Teble 1, The date were smalysed for the anel;sis
of vorisnee. The saslysis of veriance toble odteimed
vore o8 given in Teble 24 It wee found fyom Table 2
that the wvarietics vers Mghly sigatficont for all
sharasters.

A partial anal nlis of eowariance of the dete
for sl tbe 13, ombiastiens of the charcoters vers
carried out, ZThe resulis oblalned were ghown in

appendix 1. Ervor varisnse coverience oatrix caloulated -

fron the malysis of verisnes and ooverianse are given
in Teble 5.

do%.2. Yhlkta. ) _oxidesiee
The ilk's A oriterien wes worked out es followes

A uiaugw
v statistico wes osloulsded o8 Vv = 2519,36, This follows

s X% aistrivution vith 13 x 29 €.2. sinoe tho 4.f.



in the precent case axcoeda 30, the 8 wnriste wos
vorked out a8

s = 57,79
As & is groctor than 2,58 we omn conclude thes v
stotistic vas highly sigaifiosns which in other
words proved that the verieties on the whols were
highly significent among themsolves, when all the

413, 2 soolusie

The mesns of $he 30 varicties for the 13
Mmmﬁd&nhb&imw
into standardisol wnoocryeslatsed noong., The woo:rre=
lated nean voluen were pressnted in Teble 4. Uaing
this mocorrelated wnean values for the 13 charvoters
of the 30 varieties the genesic distonsce (0¥ of
dehalonobis) were calounlated., 7he 475 (!0‘3)“
squarce of differences (D% valuos) vere ebtalned Wy
teking those 30 veriedles, o ef a time, The D%
valuse thus odicined were es shoun in Teble 5.

4.4 Bankiog of.2° valies
The rank totels ap explaingd in sootion S.4.2.

for the wrious charcoters were warked out as showm
in Table G, From this tabls L% oould be cbeerved



that the yiedd (bwmed weight) followed By hend
woight wos ootribating t0 the maxioun Souoads
divergenoc whoress glrth (om) folloved dy height
(em) wes having tho louot omtmribution %o diver-
8em0s,

d.1e5« QluBter LOTNONL0N

he ¥ volues as shown in Tabls 5 were used
%0 group the different varieties into different
clustery vhioh vwere heterogemous between and homo-
gmidus within by Toshew's metliod, The %0 vericties
of oulinary type of bensns were grouped into 12
clugters out of which ¥he first cluster included
eleven verietico, She second and third clusters
five varietics each snd $he remalning nins only one
variety each., The clusteres thus obtainad were as
glven belows
Fizes eluster

1+ Beymemnen

2+ Reonan

Se Alukbed

4. Bamd

9+ Boodd

Ge Hylwid seuai

7+ Sembrend Monthan
8, Neyveonen

9 Yonnun

10, Glowis

11, Tanabenian,

94



-

Seoond cluster

1+ Xapuw
24 dom

Se Sangmeri payen
4, Fallabgkshe
S+ Asybabathecan,

Thisd oluster

1+ Huggoe

2+ Karibontha
3¢ Maled Menthon
4+ Monthen

S+ Blalng,.
Fourth aluster

fe Zruohi Veshai.
Fif%h cluaher
1, “Aosng owsk,

Sixth clushar
Y. Pay D,

1« Unallabentha
Heth alupter
1. Esnobiksla
Rinth oluster
1« Padadontbs detheoe
Tenth clushes
¢ Asteomtlhen .



<~
el

%+ Chotty

4+%46. Lasce sed Ander sduaser 0% veloss

The intro and Amter elumter D° and D volues
of those 12 clustere worked ou$ were rosented in
tablos 7 and © yespeotively. Prom theoo Sables it
could be observed thet She Antye olustor D° wulues
were the loast wvithin esch cluster in comperison
% inter olustor D¥ walues of that eluster with
other clusters,

A %uo diensionel representotion of shese D
valuss of the different olusters were given in Pig.!
to have en apiroxinede Ades adout the clusters
mmmp. Since the eccurate
roprese tation would bawe doen in a sultidisensionsl
space, the relative distunes detwoen all the clustere
oould not be shown socupetely in 2 $wo dimensio:al

A stuly of the palywise oomjariaca of the
diffe.ant varicties by teking She 13 charocters
cimulteneonaly were cades It ves found thad the D°
wvnlues obtoined by neking & palrvise compurison of
the vorieties within the elugpter were ouch less than
that of betweon oluslere,






44147, Genonlosd salinie

The Lfived w0 cenoniocel roots with Shely
relative contridution odtalned oo explained by
Reo (1952) were &8 prescnted in Teble Y, I
wvas obgorved from Table 9 thed the firot two
rooto Sogether sontyidutes 95,697, This ehowed
that $hese w0 rooté together accounts 93.69%
of the total verishility finvolved in tho dsta,
Henco it vas enough %0 uos only those %wo roots
to reprecent the J0 varieties when these 13
prectics) purpoees, Thus She cancmicel veotors
corpesponding $0 $he fired two cononiosl yoots
for all she choarecters ware cslculated ond was
as shown in Table Y0,

From Toble 10, 18 eould be observed that the
velues oorresponding $0 dunoh «elght (yield) and
hond wei bt were larger in nmagaitule (abaolute
toroo) than that of the other eharacters. Similarly
the valuea of the scmtmioal vestor oorresponding to
éirth and height were the minimum, The neem waluce
of these two oconmiocal rOOts were worked ous for all
tho 30 varictics oo shown in Teble 1.

A soetter dlogrom showing the positions of the
30 wvorieties on the basis of meen values Of cenomnicsal
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variates wvas plotted es shown in ?‘8‘2.
‘03. JO5SL6rE

4.2¢%¢ A

The wen velues of the 56 varieties of
culinary Sype of banena for 12 ehorectere are
Given in feble 12, The dots were analywed for
the analyeis of vorionce, Zhe amal; sis of
vaerianocs tedle obtained were ae given in Table 13.
It vas found from Table 13 that the wariocties
were highly significant for ell chersotors,

A porticl enal ois of ooweriance 0. the
data for all the m.gmum of the cbarnotere
wore earried out. The sesulto obteined ware showm
ia appendlix 17, Arror werisnee cowarisonce natrix
calouluted froa the sualysis of wverisnoe and covex-
isnoe veze given in Table 14,

4e2420 Al N oxhbesicn
The ‘ilk‘'s A eriterion was wowked out as
folloues
N = 42037 2 ﬁ”
v atatiotio was osloulated as
v = 4006,36
This follows 8 x 2 dietribution with 12 x 35 d.f,



Sinoe the 4,1, in e precent oane exoeads %0
the 2 variote wvas wesked oul as

s & 7587
As 8 1o grentor %han 2,50 we oan oonolude thint v gtot~
istio wos highly signiftioomnt whbich in other worde
peoyed thot the vorietiea on W\he ubwle were highly
significont anon: themeolves, when all the charsoters
vere oonsidered cimltanseusly.

s6.2.3. B _soadusia

The ncans of the 56 verieties for the 12 chareot~
ere presented in Tabls 12 vere Sransformed 4into stand-
ardiged mcorrelsted nesns, The uncorrelated mneen
velues were presenied in Taedle 15, Using Shio uneerre-
lnted mean wolues for the 12 charucters of the 50
varicties the gnetie distence (D° of Mebalenobis)
ware calouleted by teking these 36 varieties, two
ot & time, mm(ss.a)n’mmm
were shown in Table 16,

4e2e4+ Goniclug of 2° veluse

The rank t%otals a8 explained in soosion J.4.2
for she varicus charscters we:e as shounn in Tadle 17,
Froo this dable 1% oould be edecrved thas fingse length

folloued by podunale length was contributing $0 the



oaxizsum Soweds divergenos. Yhereos lecves por
Plant and girth were having Aw lovest contribution
%o diverganoce.

4+245¢ Ghuater Lomasilion

The D° velues a0 shown in Table 16 vere nsed
t0 group the 4ifferent vurieties into different
eclusters, The 56 wuriaties of dencest type of
banone weze @3ou.ed into 7 elusters out of which
the firss cluoter included 13 veriotion, second and
third oluoters inolodod 17 and 20 varictios ond due
Shird and fourth oclusters inclided w0 wvurieties
each respectively. Remclning $Swo olusters vere
single wrioty clusters., The olusters Shwe obtained
ware as givon belows

Fired oluster

e Thaan Funnen
2« Tongate

¥%¢ liarthaan

4« Mukion

3¢ Aubala Xadell
Oo Bngtball

T+ X'R 2/75

¢ Kvtolme Veshnl
9« Oivepunohi

%0, Njall Fooven



N
~—

1 Poy Dann
12, Poosha Kumauan
15 Vadokan Ksdall.

Ssoond cluster

1¢ Pochn Seden
2+ Virupekshy
3¢ Chareysiathi
4. Valiys Xunnan
o Indruvensnthopurca
6. EMR 1/76
7+ Chakare Xpdall
Gy Hondire Kunnen
9, Sirumlal
10+ Redja
11e Proban
18+ Pooven
13, Hons liarie
14, High Gave
5S¢ Kodupille Xunnan
16, Ohingan
7. PLlien,

hixd cluster
te et Cavendioh
2+ Haaritus
S+ Laocsten
4o Yoamakell
5S¢ Gros Mlohel
6o Chinald
T+ Beritus
8, Anpit Segnr



9+ Sapuel snsmelu
¢ Kool Tedall

1. Mirije

12+ Pacbecbingsn

13« Bendre Peldathi
14, Lady’s finger
15+ Priniahel

16, Poddepashe Arathi
7. Bagdioheld

18, Bikosani

19, Redrajad

The intre end inter cluster D° and D walues of
these 7 clusters workted oud were presented in dadles
16 end 19 roa_cctively. From theos tublos it could
be obocrwed that She indre oluster D° values were

G (\






4he leash vidhin essh oclugter in comporieon 0
inter cluster D® walues of shet oluster with other
sluntors.

A two dioensional represcntation of theoe D
values of the different clusters ware given in Pig.3
to have an ap.roxinete ides asbout the slusters end
their interrolotionablps.

A study of the palruviee comparison of she
difforent varieties by toking the 12 chareoters simul~
toneously were wuude. nmtmmmn’m

obtained by vaking @ pelrvise con.arieon of the weriet-
1@&%%&%1&%“%%%;#
usters,

BOBORL rooto with shelr relative
contritution obtalned ae explained by Roo (1952) vewe
a9 proosnted in Tadle 20, 16 wae obssxved fron Table
20 that tho firat two ¥o0te Sogothar comtributes
93,217 of the total waiadility involved in She data,
Hence 1% vas enough %0 uae only theoe two 200%0 %O
ropzecant She 50 varistiens when thooe 12 chorootors
vere oansidared asisultensously for cll ;waoticcd Erposes.
Thue the candniocnl vestors gorresponding 40 the fires
Swo osacniocal roote for all dhe chorecters were calou~
lotod and was as shown in Teble 21, |

Fyou Toble 21 it oould be odecxved theat $he
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valuss corzespaniding %o fingsr length and peldunele
length vare larger in cegaitude (abdbeoclute terus)
then that of the sthey charesters, Similardy the
values of the comonioal veotor eorresponiing %o
loaves per plant and girth (om) were the minimom,

thommhmntmmmtmm
+are worked out for al) the 56 vorietios ss shown
in Table 22,

A soatter disgren ahowing dhe positions of
she 50 varietios on t%he hesis of woan velucs of
the contaicael weriateo vas as shown in Plg.dd.

Prov this sostter diagren At could be eesil;
verified $hot the 7 olusters formed on the bosis of
ﬁmmmmm«owzmmmﬂ
shouns in the soatter dlagren,

)
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ms, mu m of oL
ml S Jﬁ on culinaeyy type

Somos 4.8, RN ek aay

ohte 2 t7eun 4223 0.1 1632902 S4.817  6.369  290.433

Yoarie :
otien 29 ‘3519479‘” 48.000%* 7,309 TOT000.425%¢ 6884224 33,079 9834 .201%*
m 58 374,966 16,915 1.8%1 655 L0868 9,681 1904 160 AW

Q205 JL1%0 $.0484 2.668 37807 99476
2901%” 49 ™ | $3ve 29,900 ‘5-@43“ %2“*’57 e 7M39“’
0.V8 0.20% 1500 4.55% 40065 36.240

* aignificsnt st 1 peroent level of predebllity.



Toble 3. mmm

mmwmw

«um
bonenn.

m.._“ R

Tl 2 3 s ___ 5 6 3 8 9 o n 1w 1
e TTEIEB0 279937 87542 435082 1.8608 2.4796

2.
- 18
L
-
6o
Te
8
9
10.

1.
12.
13

96.9115 1,0005 ~19,7665 1.096% 0.1657

18111 135689 ~0.0497-0.2080
9.8009 2,95%9
1.9044

25,4891

10754 07995 ~R,060R ~1.3052 9.9599 4.7512

« 96632 «0.0908 0.1916 ~0.2020 «0.5413 0.6077 0.0596
0.8540 «0.0508 0,0064 <0.T5 0uAITO0LITIO0INS

118,596
153649
9.0663
1804103

S AGEE 72065 7.2018 =4 2TTIN6006212.,6198
06685 044351 0.8039 0.3008 2,859 446095
02599 03560 04,8065 “0.3757 11304 2.3434
240569 1.4600 10,0655 040519 9.53520 5.6882
0.1460 0.,0941 0.1098 0.2070 0.2115 0,685
0020268 0,1293 «*0.1301 0,99680 0,665

14996 =1,0087 mza 12743

£q



Tadile 4. Unoorraloted nocn wnlues of 30 wariosies v
v oulinary type of bamna on the bagic of 13 charcoters.

? ah . 3G

To 1596 13,01 1996 25,01 =192 9,94 16,31 23,67 <301 1291 2.4 48,01 J8.50

20 186 15,02 20,79 29,78 =435 =13.82 ToO1 21,94  =1.75 1117 331 33446 43492
Se 1470 15435 17664 26417 =BeF1 =10.87 15,35 25,06 =4a12 8,20 3.25 32.68 53423
So e 14,57 10,42 64,22 «11,28 46,28 11,35 9451 2067 17.58 9.4  32.21 .09
Se 15032 15425 16,45 4740 =0T 29,22 9.65 25,56 «14.01 15,36 1,66 39.20 62424
6o 10095 12422 19427 43491 <6494 «32.25 7456 4704 ~20423 17426 =6.06 43496 23.62
Te 1498 1473 1946 45,01 055 29,62 10,34 15,61 13,10 13.85 4.63 35,32 36,59
Be 1565 13.06 17.70 36.T3 =387 «29.20 7o RS = 8,52 1653 =263 3719 9.9
00 34487 15,27 18,68 50.T5 2,20 «358,40 Teb3 1517 5,57 15.49 6.21 16,82 3830
10 1548 WO 18,74 IT07T 7,66 =18,34 1747 16,63 «9.00 W10 651 45.15 69.50
e 17413 WUeT0 17462 41.80 =6.21 =17.,02 19,87 12,83 ~1S58 920 T42 66.38 [T} §
12 14,08 1508 19,90 55.97 =499 =37.39 9,16 20,20 ~19.66 15,68 3.04 25.40 41,26
15. 1355 15,07 20445 54042 =098 83,31 Goll 28,16 =15,03 10,74 =041  30.98 48,06
140 37456 13,00 16,56 66,61 5044 57,17 5.36 20,36 =21.90 21,94 0426 43.26 45.63
150 15027 12019 19483 73453 3620 =65482 4423 10,73 ~@6.34 4488 =0,26 29.43  57.M4
160 1527 1340 1760 T8e05  3o12 «63.95 571 3032 =344T7 25425 “550 24402 55434
17e 16e27 1286 15,90 55049 3.92 4990 408 UodT «16,13 20,70 =2.08 40.86 41,72

ST ——

(Table 4 contd,)



(Table 4 oontd,.)

Var.
W

18,
19,
20,
21.
22.
3.
| 4.
”Q
26.
1.
2B
294
30.

oh.t

7.9
17.73
1556
15.04
16,09
7.3
736
1639

16.39

16,63
15 .63
14 .65
1510

——

12.35
12.58
1357

1301
12,93
1256
11.96
13459
1333
13.76
12,76
13463

.91
16.81
17.76
16.90
u-%
17.00
17.66
15.95
18.51
17.93
13,50
16,57
17.39

83.8%
63402

T34
F9.14
96.69
7006
59.%
22.%5
%5 <65

40,68
42.02
dd.12

991
6.5
4346
=156
11,62
649
002
717
1.7
Q.44
1072
=) JOU
7«59

~78.21
5474
11026
-2 .32

586
51

129

1249
5«79
5&‘5
513

137

13.36
5«51

8s ¥7
701

10464

- IO

oh,8 ohe9  eh.10 ohelt 6h.12 k.1

10.44
24.52

W61

26.52
TR
16,30
3148
%001
24.99
18,37
26.73
2654
2145

=30.15
=19.98
857
«3.19
“11.27
2377
=739
=¥ 30
-3 elT
-f 92
- o581
L
Lt Y EX P

21.33 37
22.30 -1.61
12.T7 W56
Wl 1,48
29.20 9499
24,90  1.23
2119 ~4.%0
7421 0.6
12,93 0.9¢
2034 64295
13490 Ooc7
15620 1420
16,99 2418

29.95 52.60
31,08 19,11
49.73 50.19
13.59 52.26
18.03 7.1
45.30 23.06
J2+80 435.99
T1.06 32,09
21.56 45460

30,66 45.76

40.55 46.27
1751 44 .85

GG



fable 5. D% wvelues of 30 warietics of culinery of benena
wmﬂmM

1 'S ) 6 7 9 ™ "
1 969,99 566.32 212934 1134. 250640
: 53 B 3?32 .’ﬁww,

33
% v ‘lﬂn
WB«: ‘3

Popurveyr
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fLeble O, &a on the desis of B

| , 13 eharootors of the
1« Balght 4699
2o 3irid 4972
Ye Loaves per plent 4651
4o Bemd veight 1963
S Fingor wvelght 2778
6+ Buneh veight 1176
T+ Pingers per bunch 3589
8. Plogor langhh 2713
9+ Minger Shickncos 2463
10, BEendes par Dunch 3098
1%+ Mogors por hepd B9y
12. Podwole length 21%9

2214




.7 for oulinewy Aype of benano on She
M-

‘“

| 1 3 !ﬂ g ! n n;_x_ n . S

*

715,56 438003 1984.32 1767.60 1786.09 WJO 4”.” S663.08 65451 122642
451.93 3307.T2 2213.92 095,19 1768,06 9201.96 4486.0013013.53 3312.01
463,84 5003.70 M38.62 448395 W23 A51911,00 2676.22 U6152

0 ST56.79 2631.26 TH5.54 5406.1910241.42 978,53

0 1174455 T225.75 TISTAVBTILNS 3929.58

0  7903.87 6904.4110175.95 466,62

0 16053.090 1991.,09 3a53.00

emm

o

ua-e gaa'*'n‘as'

'mmumma'muwm
boals of 13 adeoctere

4

661,57
195434
5860463
1591085
2209,%5
4903.46
0UT3 43

4237.28
9134.74
1556.65
6911.17

OV X

uotde

JIR65 15516.97

2565.93
o

O 504,31 1557368 5W.IS

320085
906416

0

Bovmapail

i



Tobls 8. wmamm wvalues of
12 clustere for azm«;m

oulinary

bogle of 15 charceters

—
I 26,75 66418 43.07 42.04

11

EREEFEREY

T

I o

. S /4 nL mix.. 1
42,86 4446 65:.78 T5.26 OReT9 W02 51,76 T5.9
21,26 T2.65 47.05 .24 4205 9595 6653 11408 57,55 A3 9557
2154 60.7¢ 66462 6651 31499 104446 51,75 3823 T6.61 39.45
0 61.29 53421 G453 74408 101,20 31,28 4349 90,07
0 3427 ©5,00 67,96 107.57 62,69 47.88 90,07
0 8,90 B3.57 068 64.95 L& B
0 126,70 57.30 5708 9474 3466
o 136,00 B850 T1.99 124,57
0 4.9 MTTY 22,68
0 504,60 56,38
0 9932

1

in






fable 10. Osnonied

bepod fives
contmionl roots of 13 chasncters of
typs of mm.w
Ghagaster Yeotow~t Yeoton~R
e Balght O 0092
2¢ 0iv02 «,0006 +0055
3+ Laowes per plont = 0170 0104
§o Bl wulght 6613 +1948
Se Plnger weight =, 0894 - 1504
6+ Dol weight w521 JTI58@
7« FMiogers por bunch - 4023 -e20909
8¢ Pingor length =y 1408 +2101
9¢ Pingsry Whickmoes - 2213 L7614
10, Bonds 2y buneh «19%4 = 0004
11. Mingere par hond 0327 « 0051
12, Pedunole lamgth -, 2457 «3298
13. Fumbor of zoots 1577 -,0488

63
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t
Tadle 13. Anelyois of warisnos of 56 varieties of desdert type of
nena wmder 12 charectern.

Souroe 4.0

clitms 2 997.938 WM 3T 3969.408  132.366 2.149

Yari-
gblen 955  0549.4007 204 422% 16.000% TIOI16.,185% JUT7.595% F1.3550
Bryor 110 195,929 21.197 3278 9572.111 116,462 1.759

N

154875 0.657 04007 0.363 0354 20,220

5908 057" 20,805°* 10.974%* 21,292 9.223%* 960,260
150.499 094 0125 0436 3402 20.T04

** Sigaifioont et 15 level of probubility.

L9



Te 1939290 13.5030 7.9965 QSM 17,4938 92 HU0T =0691 =0355

24
Je
4o
Se
6e
B8«
p: 8
10.
11.
12

Takis . RError wriance

ooveriance
wricties of dJossert type of T

miriz of 12 characters of 56
banana.

21,1965 16119 96796 2.7778 3519 3460 1564 2760
342750 ﬁmt 2.7551 3049 ©2.9270 «.0519 <, 1118
35721114 390.9501 56,9275 153.9597 7.8555 6.3073

118.,4618 T.9077 9.9193 L9643
17398 24250 .2402
1384992 1.9033

0936

156
«2%98
«1336
#0405
<1246

4358

1174 5623
- B
5.4720 1374006
AT42 17.3097
- 0087 2.5957
2,053 2%.142%
DWB2  W2024
O L3081
« 5186 10096
3.4021 L2433
28,7839

5G






11.67
127
9.5
11405
10.93

Y &

1148 10,0
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Chsrocter Bank total
1. Holpght 11064
2. olgth 15276
S.MPM 15294
4o Do walghd To49
5+ Ploger velgth 12694
6:“% 8808
7. Pingere per bunch 11653
8, Finger length 3393
9e Pinger Shiokness 10243
10, Honde pexr bunch 9610
11, Pingere per bond 86142
12, Podunole length 5202

79



Tadle 18. mmmmmv‘muv
of bonene on ths besis
L J

olugbers for decocrt
«ww

b4 4 111 iv

N——

860,36 2683.24 595351
253.04 846,02 2870.09
306,11 1184.20

264 .05

v | A I _
6034.40 029,43  1211.%
3305.42 316102  2970.6%
2465.93 652,66  6250.%
157131 11219.22 YW4IT.09

29745 0242488 1105447

o 563,38

]



Table 19. Avercge intrs and inter alustor D welues of
1mmm§=‘aunu.nn«s

f
a:..:a::...'

1 m_m v v n i1
15354 2967 51.90 1% TI81 3200 3400
1591 29,09 53.57 57.42 56422  54.30
1750 Ml 866 TITO 79.06
1642 03 WS.S2 106494
NI 0121 WU
0 23.78

b



Teble 20, o:ttauu Mnom:?
benens hy taking 12 ﬂ&ﬂ“.

')‘ x’ | K’Q - e e 92‘2 Total)

Cenonical
POOs

Voluo 35502401  5332.64 2976,67 43913.38

Parcentacs

ion 8107  12.M 6479 100




" gadle 21, OCeneaioal

based on the firos

8

two 2o0hs of 12 charastors of
dessert \7ps of bancms, .
Chazreoter Yeoton=t Veotor=@
T« Beigt «0494 2148
2+ Girth =4,0080 370
¢ Seavens per pleot +0080 =,0501
4. Hond welght «2436 «5836
5¢ Fingmr woight “‘M = 2625
6+ Bumoch weloht 2590 4216
7o Pingers per bumch 41643 - 1227
8+ Moger langth + 1064 -,1992
9+ FMingsr thickness «1130 + 3654
10, Fendo per unch we2266 0431
11, Fingers per hond 2567 =o0557
12, Podunocle length 4670 - 4112




muea.m-;;- mmm
mw.n«

\rpe

'::: Y‘ | fa ':: f‘ fa
te 9765 1,07 We WIHT D43
2. 56,39 7,05 We 101,44 =189
S¢ 00,07 w29 3. 9546 =10,54
4o 80,91 #1696 e 102,75 “BS.14
S« OV ng "»'3099 3 9572 =10,7¢
6e 46:25 <4 T4 e 113,80 =9 04
Te 2956 1.0 Be 113,08 =17,80
Be T4eT6 =585 %%. 92497 =53
9¢ 5945 0,01 - 6680 =10,08
10 5638 1.7 38. 101,04 5403
11, 62,31 8,23 99 98,10 =22+59
12, 50,96 3,46 40 3949 =18,75
13, 0eI3 «10,13 41, T4.15 =15 .20
He T3V =8,19 42, 854,96 =342
15 132,39 36,19 43¢ 7939 =i2,352
16 116,07 25,0 &4 9407 1,60
17« 60,79 =317 45 64,67 =380
18, 4182 2,13 46, 87455 =94,08
19« T136 «8,22 47. 9913 (.59
20, 105,57 =20,68 46, 03,49 =097
2% 00,88 «15,67 49 105,11 «144,56
22, 11542 10,84 30, 76,98 =152
23« 120,57 =20.,40 3 10%.,08 4 b3S
24, 119,30 =17.27 52, T0S51 «558
25, 108,00 w599 5% 158,21 =4 .61
206, 131,18 £2.,26 54, 84423 249
27¢ 11142 21,05 55, 116,72 0475
28, 94,02 =0,67 36, 6515 459

82




DISCUSSION



MBCVBRION
n‘-m-uemawmu
mmmmmmmmmo:
poraitting precise comporisons snong all possible
poire of populations in eny given group. In
recernt works Dwstatisctioc 1o belng used as &

pouerful tool for ceasuring quemtitotive diver-
gonog in econonio SropPe.

501010 REMLL < B

Analysis of varience of culinciy varietios
an the basis of individual eharcoters chowed sig-
nificong difference for all the wurietice indicating
significent diffarence emeng the varletios s for
o2 the oharcotare helghty girth, leavos pur planty
bond weighty finger weighty bunoh welght, fingors
per bumch, finger lenglh, finger thiockneos, honds
per bunch, finge:s per hand, peduncle length and
0083 per plont were oonoorned,

Alk's 'A* eriterion caloulated for the cullnury
type of vorietics by considering oll the 13 charcoters
simnltoneoucly chowed a Mghly signlificont differ noe.
Froo this recult it oould de concluded that the



verioties vere heterogwibus anong Shenoelves
when all the charectoers were Sakten cisultonecusly.

5e1e2 o.oadenis

azmmmumuswmuu
of the gonetic distenos of the different varictios
token pelrvise, ms&omummwm
ved that the coximm divergance (gonetic distanos)
19065420 vas between Kemebikolo snd Fashabonthe
bathoeoa (wvariotios 20 end 22). The next saxioum,
10053.69 von Letvesn Nallabontha and Kenchikels.
(varictien 18 & 20), Similarly the minimwm diver-
gence (ganctic diversity) 160,93 was botween Heymer
anen ead Mennens (verieties 12 end 30), The noxt
sinioun wee 102,95 betweom Jeve emd RKopur (verdoties
3 end 23),

The D° walues onlouleted ae the 41lffercnoe
botwoan the uncorrelated mosm volues vere ranked unier
each aharactor by teking the warietlos pairvice. Proc’
the ronks, oo ehown in Teble 6 it eould be comolided
thmmmmmm) shoued the
Daxizm variabllity followed by hond welght. In the
sane nonnsr the minisom csntribution of the variability
was through girth (om) followed By height (am).

»
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he intre ed imbexr eldusber grouping nale
on the bagis of Tosher's method es statod in section
4415 and dhe dlotence given in Tabdlo 8 of Whe
oulinary type of bansns were Boot ap.ropriate in Ww
sense that the intre cluster D waluee in each oluster
vas the least in compowiscm with the inter oluster
D values, The disgremsiioc zeprescntetion of the
intra and inter oluster distance in o two dinmmsionsl
spece, oo doploted in Fig.t. aloo gove an Ldes of the
genetic divergence of the warious clusters of veriet-
iesn,

513 Senonicod meliska

The cenonliocel roote calculated fron $he unoorye
elatod moen volues of She cullnary \ype of benana on
the basis of 13 charecters were ohoun in Table 9,
Frou this 1% oould be seen thed 93.6v% of the total
voriabllity vas ecooumted by tho firet two cenomiocal
roote. Henoe the Swo roots Sogether re;rescnited the
30 varietios vhen all the 1% charactors were oonsldered
simaltanecusly .

Prom the %able of ememical Veotoro caloulated
out of the first wwo cemomical roocts (Tadle 10) 4%
oould be obwcrved that the chesmoters bunch welghy
(yield) and hand welight resjootively acoounted the



maxinon veriabiliey, Siatlarly the charestore
sirth (on) and helght (om) reapectively scovumted
the lowest voriabllity. This wes in oconfismity
with the reculs of 7% amelyoie slrealy odtained,

Fron tho scatter Glagren (Flg.2) 16 oould beo
easlly verified thet the 12 cluetare forumed on
mmﬁbzm\ymmam;th
ammmmz@wmuom. The
nly excoption vag $he variety Ashoonthon, Thie
wariety ves not ooming in the firss clustor on the
boats of P® snalysie vheress this ves baving a
oloocer approxinetion $0 the vorieties in the first
cluster on the baals of camonicc) analysio which
oey de vieved oo en dmoephion.

Through ¥ analyole s cencnlcal mnsljeis one
oould sasily Juotify the epyso.riatensso of the '
olusters formed. These wariesies, frou each cluster
cen be used for breeding Warieties of better qualitics
through 4he exploitasion of maxioum hetorogis.

3+2¢ Roapart Yaxiahies of heome

5e201._Aonlusis.of verkeues. |
Analyeie of varience of decourt varietias on the



57

besie of individual ohareoters shoved sigalficent
aifference for oll the verieties, Thiso shoved that
there wvas ocnaideradble 4ifference among the different
varicties, oo for as the characters height, girth,
leevea per plont, hend welght, finger welght, bunch
wolght, fingers per bumeh, fingsr length, finger
thickness, bonde per bdunohy fingers per hond end

Wilk's *A° eviterion cslculsted for the deasert
type of varieties by otmsidering all the 12 chesaoters
simaltenscusly shoved a Mgehly significont difference,
Proa this rosult 18 ooudd de concinded thst the
Meuummmwm\&nm
the ocharectors vere gensidered oimultensouslye

5.2:2. F.a00linls

n’mmmm-mmmmao:
the ganetic distonce of the different varioties Saken
padrvige, Prom this Sadle 4t ocould de cbeerved that
the paxizom divergenoce (ganetio diotance) 12755467
ves between Ayireviks Poowven end Chenkadoll (varictice
13 end 15). The next nestimm (11631,97) wvas betwoen
the vurietios Adsitks Kuanen end Ohenkadell (verieties
7 end 15)e Similarly the sinimm divergmios (10.33)



5

vas bdetveen Theaen Dunnam e Tongst, Pachancden

end Viroopskahy (veriedies 5 and 11, 42 and 54).
The noxt minimm (20.,07) vas dotwcen Thesn Kuanen
and tertlocn (vorieties 5 end 37).

The 7% valuos caloulsted as the diffarence
betvecan the uncorreleted zesn wvalues were ronikod
wdar each chammoter, by Soking the varietics poire
vise, From the renks &8 shown in Table 17 4t could
ba conoluded that the chareolors fingor length and
potunclo length vere oomtributing oaxisum fowards
divorgence, The minimum cosiridution 0 she verie-
bility wes through the eharacters locves per plant
ond girth (om).

The intrc end intor eluotor grouping tede on
the boois of Tocher's method ee stoted in soction
44244, tnd the distamce (D welucs) given in Tabdlo 19
of the dosstrt type of banana vere moct ap sopriate
in the acnge thot tho intre cluster D walues in cech
clugter ves tho loast in comperison with the indter
clueter D wnluea, The dlogremetic reyrecentation
of tho intre and inter cluster diotance in & two
dinemnional epece, o deploted in Fig. 5 aiso gave
en lden 0f the gonetie divergence of the va:ious
oclusters of vorictiec,
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5e243« Consnionl gaglisls

The omniocel soots osleulotod froa the
unoorrelated neen values of tho desserts type of
banens on the basis of 12 cherecters were shown
in Tabls 20, From Shis 1% oculd be soan that
9%+21¢ of the total veriablliity was aoccounted by
the firet two canoniond yoots, Henoe the %wo
roots togetier oon rejpwesent the 56 verieties when
o1l the 12 charecters were omoidored simuliemesusdy.

Trom the table of censmios) vectore ealoulased
ouy of the first two comtmioal rocts (Tadls 21) 48
oould be ohecrved thet the sherecters fingar langth
divergence. In the sene vay 48 oould bdo seen that
the omnonicsl veotor corresponding to leaves per plont
end girth (on) were the minimon meoaing thereby
baving the lsast contribugion tSowards the divergenoce,
These resulte &re fully in agreecent with the results
oMeainad bWy ronking method,

Pron the sosttor dlegrem (Fig.d) 16 oould de
engll; vorifiecl thet She 7 olustere formed on the bdesis
of ® analials were fully in agresment with he polnte
shown in he goatter dlagreme

Tarough 1° snalysis end omnonicel emaljele one
oould eesll); Justify She epjroprictencss of the olustare



S

forned. Thene Wwietlos, Cfyon ensh oluster

can be uged for Weesding verietles of better
qualities thoough the exploitation of oaximom
hetercsie.

Through the 2° anal,els and cencalcel
malysis of the date on 30 wverioties of culinaxy
Sy.e of benens on the besis of 13 oharactors end
56 varietics of dessert Ayye of benana on $ho
vasia of 12 chareoters ene coulM eaclly observe
$hat the character girth (em) wee contriduting
sinioue tousrds divergenes, hereos the maximm
ocondzidutor $0 the divargmnoe in She case of culinery
type of banmng was bunch welght end that in doseert
wverioties it wvea finger langths, Thie may be due
the different purpose by which the wvorietles vere
mecnt for.



SUMMARY



SRMANY

The dsta teken from Ahe Bansna Research
Ssation, Komnare for 30 culinary verietics for
13 mowphological chavecters and 56 doosert wari~
eties for 12 merphelogicel eharectore of banens
were snsl;sed for tbe emalysis of veriance, BGig-
nificant 4ifference vere shown for all the
warieties in the culinary type as well oo the
dosoert typo.

Wilk's *A\* eriterion oaloulatod for the
sulinsry ype of varieties Wy considering all the
13 oherastere and Gesserd Aype of varioties by
oonsidering all the 12 olugbers shoved & highly
signifiosnt difference vhich shoved hat the
taneouslye. |

By using D° analyele \he 0 verieties of
culinary type of benenma were grou,ed into 12 clustore
inoluding 9 single veriety elusters ubich were hewo=
geibus vithin and heterogesbus betvemn. 1In She same
mmsﬁmm&mwerm
vare grouged into 7 clusters Aneluding two alngle
variety clusters which wers houogonbus within snd
hoteroganecus LOtUONL,



By renking oothod of D° walues the ohevsoters
wbich were contriduting caxismm Sowvards divergence
vere bunch weight (yield) and hend wolzhd in the onss
of culinsyy werictiso, In She osee of descerd
veristies fhoy vere finger length and pefuncle length,

By renking D° velues the charmeters which vere
oontwibuting ninioon Sowerds divergsnoe wore girth
(o) and heighd (om) in $he sase of culinary verietion,
In $ho case of desesrt Varielies tiey vare lesves per
pleny end girth (aw)s

In both csces cemdmioal amalysis were performed
uaing the wacorrelated noan velucs, In sash ccse the
fires %wo oonocnioal yoots secountod more Shen 90 of
the %040l waricbility, 8o & %wo dinensional re;resem~
tetion ves nade by ueing the asen values of she cemomical
variatens The clustering settern woe She sans o Shat
of 2% sneljels 1n both oasss. Bus in the cass of
oulinsry verieties She variety Ashmonthon wee 2180
coming in the first cluster by cenmmiocnl enal sis which
ves 20t 5o the fires eluster Wy D¥ analyeis.

Pron the cononionl vestors calculated ous of She

firet Wwo cencaical 7ooMs ia the osse of oulinery
varietios shoved thet amoh welght (yield) and hand
weighe asoountod She maxismm woriablilisy, therees in
e oase of dessert varieties finger lengih ond peduncle



length vere omtribeting seximum 40 4he gsaetic
diversity. The charesters wiich vere contrituiing
sintzn towssds ivergenoe in the osse of culinery
variotien vere girtd (em) ond beight (em). In the
Pant ond girth (om)e The seme results wvere obtained
in this aspect by She wethad of D* emaljsie.

Yhile omsidering she oulinury vawietios and
decasrs varisties, jointly e cherncter gixth (om)
vog comiributing sinisos Sowards divergsnoe,
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APPENDIX



Appendix 3

' umrm partiol) for
" 'm\ ”éﬁ )otoaumry

%2 type of Denons.
wommmmmacnnamediboe-S0EN.. SONES0. 08520005 Hond_walad)....
Replicctions g2 anges 8,961 98.660
Yarietios 29 ~ 0649 «58,280 15340,201

Brrow 56 27.9%¢ 84754 43502

L

- AR

MEP of Helght with

Source . '
uwmmm:n:-_:

Replicotions 2 ~13.338  ~R4513 ~ST4.46E
Yorioties 9 1984.606 120,868 065,307

Beror 36 1,860 2.749 «23.489

DRI

———

EBP of Belght vith

Seurve 6L Pingar length Pinger thicksess Hands per
mmmm
Replioctions 2 «5.,%0 14,629 64,189
Yaricties 259 45404 120,587 -25.604

Rror 98 1075 0,740 *24,0068

s o " sr——— W—



» ,

Replications 2 -n.m 7.053 149,670
Yarieties 29 w0313 616,05 1264 ,203
Rrrow 88 “1.409  9.954 4,781
S uree ar Leaves Band weight
pew pland -ﬂf
Replications 2 «04167 994714 Je220
Yericties = 29 0,784 <429 641 10,977
Rrror 56 1000 =19,766 1,096
Sumnch !'lnam per Finge
Seurce az weight  umeh length
Beplications 2 0588  «40.267 O34
Yerietios 29 19,918  R73.8719 194727

Reror 58 0.164 «§ 663 =0 099

N M .



Souree ar ) Bamde A ]
m e meh ﬁ 4.

Replicatione 2 0:.993 3,133 =3.316

Variesics 29 «5+193 10,707 64855

rroy 56 0,112 «0 263 =0 541

MAP of Girth with

Source Pedumele | ~ Roots
lgngsh ylmgw

Roplicaticas 10080 44,750 444730

Replicoticne 2 144153 «0 048 «04798
Yarletios 29 63,500 6,161 64768
Bror 38 04654 «04050 04006




HSP of Leavas per plomt with

S e T e T
Sourao 4as Hond Podumels
, plajer  iogrg pe Ppemel
Replicciions 2 1469 «0+584 “3:572
Veriettcs 29 4.702 24115 24590
srroy | 58 w0848 0J438 0,038
- HoP of leaves ] utthm
Sourove ar ' por ¥l
mm-——“mm—-——“
Replicotions 2 o672
Yarieties 29 «384376
Brrox 25 «04,919
- " MSP of Hena velgt v vish
ager » Mogess per
- veight wel gt hm;."
Replicctions 2 235,689 95,6308 496,266
Varietics 29 G2053.,041 983,676 ~47076.245
Reyor 56 46,3%2 23.424 116,592
- "MEP of Hond velght with
Soaroe ar _
Mager : Honds
RepMoations 2 20,44 30,613 41,743
Ysriotios 29 2766,138 4842,394 «2660.,608

Rexor s6 44466 7208 T.202

L — . ———




NEP of Hend weight wvith

b as ) per Podumels Roots pe
Tepliocations 2 17.138 170,467 3T5.514
Variotice 29 «A4508.794 «2080,595 Y0946,690
Beror 58 4,277 - 164046 12,611
- T | MBP of Pinger wvelghs with -
S0ure: ar '
Banch Pingers Pinger
wvelght teaxh Load Jength
Replications 2 144440 814301 34040
Yarieties 29 94308  =4791.,068 346,730
Brroy 58 2.9% 15 365 0,669
- WP of Pinger velght with

w

4,618 T+018 94086

Replicctions 2
Yarietios 29 S0AOT  ~850.195  ~177.648
o— 58 04853 04564 0438

T MBP of Pinger veight with
Source at Peduncle Roots per

lmgth plond

Replications 2 2447 504717
Vorletles 29 5,225 636,142

rrror 535 2,054 4,603

!



ar
Replic:tions 2 4.6 $1.626 10,0%6
Varietice 29 16,456 G874 118,978
Reror 58 04800 «Q 4376 1,138
- MSP of Bunch welght vith
Souoer 4af ’

NSRS AR

———

eplioctions 2 15,017
Yarietion 29 74 4040
frror 56 24341

mlﬂmwa&ﬁ

2 Ba296 15,032 35600
Verieties = 29 «556,134 434,907 506.351
38 24057 1,409 10,066




M3Z of Pingers per bmoh with

Soares as W por Fedunoie aaou
Replioztions 2 15594 52073  T.6U3
Varictios 29 215.9%8 1761,635 612,074
Srror 56 04052 9ei32 5682

L L,

¥ir of Finger langth with

T G, g mepge

Repliostions 2 0467 0,670 0,341
Yarictios 29 26,261 o17.,853  «10,209
Rrror 58 0094 04109 04207
- WeP of Pinger Length uith T
Sourae: af Zeluncle Roots por

ength plat . —
Replioations 2 2+9% 3970
Vorietion =4 4904 49,62




: NSP of Pingsr thickness wi !
w; “ AN ——— - TI—

Roots por plond

ReplMoations 2 5349
Yerictics 29 24,375
Error 58 ' 0.663
N8P of Handa por bunch with
iiepliostions 2 1,010 4454 2544
Yariotioe 29 11,872 99877 20,171
Rrror 56 «$,099. 0,672 1.27T4
W8P of Fingau ¢ hand with
Souroe: ar , 2= -
¢ length Hoots jor plend
Replicotions 2 : 1.5 1.370
Verieties 29 24,299 3350477
58 w0361 4,199

Rrroy
HEP of Pedunole length widh
Souroe af R - ——
Roots per plunt

ReplMoctions 2 35,003
Yoriotice ) : =363 34
Erroy 56 1.359




Appeniiix 12 |
Annlycls of ooveriante 34 for
deosoert 4ype of L
aireh Leawoo per  Hond
M—M
Beplicatione 2 40,3335 ®3,645 . ~506.205
Varieties 35 909,315 10773 11552 050

Error 110 13503 T«997 49,881
m
Souros af
Pingsw Bungh Pingeze por
velghd welght bunoh

Bepllootions 2 2724461 *35406% 121,859
Varietieo 55 204,692 1594067 2023229

Brrox 110 17497 049954 0400%
%
Source at Pluger Pingor Hande pew

lengéh Shicknese = bunoh

RepMostions 2 «1,767 «6.795 =14 4509
Varietieo 95 =20%.572 96,202 157741
Brror 1% -0 569 =0 4,036 0237

USSR ——




- ) " " ” —— . . . - vo— T A w=—

Replicetione 2 8,080 144,905
Yarietics 95 13.172 8204128
Srror 10 1176 04562
S—— e RS-,

MM
Replicasions 2 «10,881 «5358.473 «33.296

Varieties 55 19,950 217940 136,159
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