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INTRODUCTION



IRTROBUCZTION

Ionsnns wore used 28 & food £or o oven Wafare
Mistory bogan %0 e written, The araies of Alemander
e grest found the banenn grewing ia India in 327 B,
o doudt 4 was growing in India oven dafere Shat time,

Bontaa Srove in seny parts of Asis, Sewth Amerien,
Frenee, Amstrelis end East Afrisa. Imiis 48 hewing the
sevcnd pesition in the Warld of preduction of banena end
is sultivated ta more then Swe LAshh hastares, (Amow, 1901).
Kevela, Tonil Natu, Kammetehe, Andhiw Prodesh, Nebareshtre,
Orissn, Bikar end Vest Bengal ere 4o Japortant bamens
sroving sishes 1a Indie, Kerala stands £iret amsng Shene
states with an ares of 15,598 heotores and & produsrtion
of 17,3 enmns. (Ansny 198%).

T™he bamena plosth SARot be oonsidered s a yecl
WS hestnee thare is 20 weod in the sthem riaing ateve
e ground, The leaves grewing very slose together ene
$nelde the othar eenstitubey the shen of the plawt,
Ihe leuves spreading out &t the %op of this sten wamdlly
are Lrem 2,5 % 3.5 & Jang, oawt 5 & wide end there
wAll be 36 %0 30 sush 1eewes on & Matured plante They
are o0 Spread out and rise in W aly that the banema



plant looks 1ike & pala tree, The Sully grewa plamt
18 6f 2,5 %0 & & high and s%es 18 of 20 0 30 en thisk.
Depending on the verioty the girth renges Lrem 60 %
90 em + The inflerescense appears Shout 9 %0 10 memthe
after pleating of the banens plemte The stalk turms
the otalk L4ret point dowmmrds end then they tura
and petnt wpwards. They are resdy %0 hervest ly
adount three moaths after flowering. The sise of the
plant end the sise of the hansh of £ruit depend on
the slinete and the kind of seil in the plase where
%he plemt grows, Deep and rish osil and werw moiss
climete is suiltadle for the grevih of $his plamt.

The Wenme grevs vell in Whe meist Srepios) asees of
Keralae The Wumehes in Whish the Denena grows are
from 9 %0 16, The mmber of separste fruits (ealled
Lingave) renges Lyon 12 %0 25 in Yhese handy. The
WoAght of the hends rang>s frem 500 %o 1500 gn o

ashove vise girth, amier of laaves, weight of Lingwres,
amber of Lingares and muber of hands scamurenets
of Whe other bionetric sharusters Jiks weight of hamds,



weight of Wumoh, Jemgih of fruit, thiskness of fingre
. and mmber of 700ts alse were tehen for smalysis. The
oboervations were esllestad £ron & wide rengs inoluding
of Gessers Wpe mad thirty verietins of salimary Wpe
were talen which include( almest all ¥ varieties
eultivated ia Kerala,

Sinee She demend of Wis fruit in Whe internatiemel
sarket is fnsreasing any als for impreving e yisld of
this fruit 1 Mot ia vaine Systemstic plenning end
Weeding sshons is needed Lor 1% isprovemsnt in geality
end in quantity. The yield 18 Anflwenced not caly ly
*he guitieal faoters Wt alse 40 & grest extut ly the
enviresnmtal fasters. Thas 4% 1is casmtial %o find
out $he yield cespenent of different cherasters and
thelr sssveiations vith ene mothers The diress snd
indirest effests predwsed, iy the relatienships of the
charasters om be preJected ly meking use of the eerreles
Sion studies and alse dy the spplisetion of the method
of patheceeffisionts, The phowsiypis geaotypis end
snvireassntal corvelations ooa B8 waed %0 Gplolt the
relation between the varicus hMeastric charecters in
he different varieties,

The prelininary phases of amalysis of & plens
are aereslly Sased on ssarch Lor and stady of eerrelations.



This 16 trwe in the 0nee of bemene alse, The use of
phonstypie, 200stypie snd eavirenmental servelations
end She sppliention of poth coeffisiont analysis emm
be mploited te & grest extent in this aspess, A
Rnoviedge of She iater yelabienships smong the reserds
of the differeat treits or the differsns biometrie
eharesters will help the precedures ia the aimultenscus
faprovensnt of the traits, Iy & stuly of the asthure
of their asseciation it As possilde % sugpeet &
which is the stenderdised partial regression cestfisclent
15 used to measure the direst iaflwenve of ons verisdle
WD ancther and perwits the ssparetion of the
ssrvelation eoufricient iahe sonpenenta of direst and
indirest effests, 51200 & Gues and effect relatisnship
1 alvays tacerporsted vith thia ssthed, the yield
(e€fest) amn be well amalysed iy the plant diswmsiens
(omises)e Alse the wariations prodwssd on the yield
W the envirenmentel ehengts oon 0 deterwined ly Whis
analysis a8 the yield eonpentnt of the plants are
astaured ot ditferent tinese Thus W deleting te
eonplan algelwais netheds invelved in the weual
Wesding precedures, & regular Weeding systen emn

s owlved iy the spplisstion of Pref, Sewal vright's
technique of path analysis.



oreps vith regard S0 Gerrelation studies md path
ossfLisient analysis, The present study 1s dased on
the dmta en the wperinmmt condusted at the Pemena
Ressarch Farn, Kenmare, en different dessert and

oulinery veristiss en 4ifferent msrphologiosl eharesters.

(1) %o £ind the phamtypis, gmetypis and
eaviresmental eserrelations in dsesert and culinary
varistiss of anane and peviern the path seeffisient
 emalysis in $hese two Varieties. Them based on the
results shiained asite & eomparutive stuly of the
contriition of the wrisws MMeastris charesters on
e yield in both the varisties,

(11) Te constrwst a diseriniams function o
diserininste the various varisties and compere the
smetio advense through dissrisinent funstion with
the gaetic advanse through straight selestion, bdased
on the Mienstris eharesters in the two Yype of hanans
varietios.

(431) To suggest & preper sathod of selestion
mnunummmsnmm
Menstrie charecters of the dessert and eulinary
varisties of hanenes.
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The ssientsfis Wresding of bamenss have besa
started Iy adeut 1902 a% ifferent pares of Whe werld,
and e £1rst repert 18 Zren the Isperial Cellege of
Trepisal Agrisuiture; Nnglamd. They gave due faportense
e varisties Like g Aiaada 4 Nuse DalMialone
whioh were mainly used Sor the aeeds of axpert tredes
( Stomonts, 1954 ). In India werks were begem to
undertahs enly ressntly and sens 1selated studies of
a fov varieties vore aade, 50, in Whis svaly &
Soprehensive conpariscn of the different varieties
md different charasters is made based en the modern
statistisal teels of amalysis giviag weight ®o later
developments, A review of the papers hased on whish
the presmnt study sade 15 gives below,

2,1 GENERAL MOTES ON BANANA ,
Amareingh (1900) elassified bimanss inte five
varisties. 7The ispertant enes are varisties fwr
ccnmuption 88 Sush (Desears Mnsnes) snd varistiss
wsed only after cesking (Culimary dansnas)e The
Jen end powiars, The yields of %hess varistiss
vary depending on sulturdl prestiess, liand smmaged



bamne plantations were produstive for 10 to 13 years
vhere a8 mechanisslly ewitivated plantations yields
enly Lor 3 % & yoaws,

Stamends (1954) used the leaf ares ratios and
discriniaant fwnction snalysis to distinguish ihe
fhotusta® glone in a sixed plantinge The results
are ot signifisant end about 10 per cent of the
plmnts were misidentified. Purther $he tetal rumber
of fingers in the buneh is direstly proportionsl o
the munder of hands end he got a regression equation
of the fera ¥ = a + DH F 18 Whe munber of fingers and
H s the sumber of hands. The ecnstants ‘a’ snd *b*
wire such that =3° a  « 60 and »4- B 155 depending
on the variety,

22, COMPARATIVE SIUDY OF BIOMETRIC CHARACTERS
MEASURENSNT OF CORAREL ATIONS

Karl Pearsen (1867 « 1936) aoveloped the formula
of ‘correlstion soeffisient' whish 15 used to measure
the intensity or degree of relationship detwesn twe
variables. Laster Speeruan used this atwple ecorrelation
epufLicient to give a plausible aplanation to & single
pair of variables and it lead him intc difficulties
vhen there was & aystem of variadbles having
sonsistensy shroughout,



S0, when shufying sorrelations the nature of
the population must be elsarly understood because
the magaitude of the cerrelation can de influenced
W the choice of individuals upon which the observations
were talben ( Dewey and lug 1959 ).

Searle (1955) ebtained infermaticas on the
type of variations in the availadle genetic msterial
and part played ly envircasent on the ampression of
plant charesters ly using & general limear sodel,
Be broke the phanotypis wariability iato hwritable
and non heritable cosponenta, Gemstis paremeters
sah a8 goatis cocefficient of variation, gsnetio
advense ware computed Se evaluate the gewiypio
variability ia different guantitative charasters.

Wright (1968) reperted that e gensrel sise
of the sharesters is afZected Wy both genctis and
envirommental reascns. 350 An interpreting set of
sorrelations smong BOrphological messurements the
genatic correlations and sequential residucals cen
be nade use of emocopt An the case of self corpelations,

2.2.%. Phanatrpis Sarrslatisng

Ascording to Falsonsr (1960) a plwmotypie
oorrelation: is the gorrelation Wetween records of
two traits on the seme plent ( anisel ) end is



usually estisated ly he predust moamst correlstion
divestly wheress the giastic ecorrelations are derived
2.2,2. Gepeiania Carrelations

The geaatis cocrrelation is the oerrelation
betwsen & ploat's (animall) genetis valwe for one trei$
sad the ssm plant's (animal's) genetic value Loy the
other trait (3earlsy 1995)¢ Iwe methods of sstimeting
uwsed, Onw piocedure utilizes estingtos of withia
suboless covarianses as described ty Hessd (1943),
Estizates of the group varianse and covarianee coupensuss
for two charesters frem an maalysis of within and betwesn
groups of relatives was uaed in the other method suggested
W Vawvissk and Hemdarson (1961)s In an example they
wsed the botwesn and vithia anslysis of «sid or Mmif atd
melysisn

Vasvieok and Henderesa (1969) sise preves thet
in Hanal's sothod the getie model desorided assumes
s rendos eting pepulation where gene effects approxisete
0 & four veriste nosmal distrimtion, If selostion is
Wplied to the populaticn then the paremsters will



%

%0 linkage smmsl or eybeplaamis differenses,

™he savireamsnt guerally atfeets an individual
in all 4its parts and Sunctions, The eorrelation
setweon enviresmental effests (imsluding errers) is
denotad as the enviremmental serrelatisn of sy S
traits (Seerls, 1903). Eventhough the phetotype
ftasludas the gesotype, & phowsippic serrelation lese
than 1hat o« & guwiypis sarrelation is aplained as &
result of & magative enviremsatal esrrelation in the
reoords of the two traiss.

Srivestave sd Das (1973) weed the gmetis
oerrelation and diserininant Sunstion %o brassies
conpsnsnts. The assssisiion of plant sharesters whieh
is statintisally detersined Yy eerrelation cosffisient
is useful as a basis Lor sslesting desiradle sireins,
Genstypio currelations were Mlpful in the constrwetion
of ssleotien indises and it permits W predistion of
ovalustion of Whe relative influense of varicus
sharesters ea yield.



Yield eompensnts were studied 3y Chadhwry
28 ey (1973) in ries Wy genetis veriadilily and
essvelation Neasures, They have Seen that gemsiypile
varianse wes very high fer greia mmber, The higher
oskinates of genoiypis verisnces Curther indissted thed
varistion eving %o ganetis causes 38 higher them thet
owing $0 nen genstis fasters. A high gemolypis variense
ond Deritability valus cosbined with a grester genstis
his chavester would be effestive for yisld Anprovensat,

Katiyer g3 gles (1976) noasured the emewnt of
advence Wy sslestion in Indien sustand, The ganelie
alvanse and heritadidyestinstes are evaluated Sor adowt
30 varisties. The geetypis Verianee was saleuleted ae
e.v.-;i_ggvumm-nmzum
neo Square, and K is the mmber of rplisations, A
vide renge of phanetypis veristion was sdiained fer all
found for plans height snd yiedd per plaat bt lev
values wvere edasrved Lor the days from flowering %
mturity,; mmber of sseondary sad prisary Wenshes.

The informations on the availadle gamwtis
material and part played Wy exnwviresssnt on plant sharesters
was studied ly Mbatmegar snd Sherma (1970) in Bawdey.
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values (in the heved sones) and high peresutage of
length of podunsie, Jangth of car and 500ds por ear
- imdtoasing that sthere 18 & seepe Sor isproveast of
these charestars Wy selestion,

Nehamira Singh and Siagh ReKe (1973) fn e
cxperiment vith barlay, hes seea that gensrelly
In some cases like eerrelatisn of plant helght with
sar' weight, effective tillers with yield per plmat,
oar length with affective tillers end musber of
Spikelets per sar with yisld per plant, they were
of the same sagnitude alss, 50 grein yisld e a
eonplen eharacter, selestion Wased on simpls
correlations eaamot yield %o desiradle results end
o stuldy the contridution of differeat componsnts
tadepeadently, 1% 45 essentiel %0 get the direct
md Andirest effeots of eash of the conpoamnt %o
yield,

2,3 ANALYSIS OF PATH CORFFICLINTS

e theory of path seaffisient wvas £irst
sstablished Wy wright (1921, 1954, 1960 and 1968).



The most iapertant spplisstion of peth amalysis is
$he working ous of gMeSic Sonseguennes of meting
1088 8o among professiemal statistisiens. It wes
moh 1ate that its usefulasss besame gradually ant
generelly sppresisted (Li, 1956).

In this methed all the veriables are assused
% Do linearly related and whemsver the relationship
is non lincer the appreximte result is odbtained
W adepting some linesr transfersations to seks 1%
1iaser (Wright, 1968). It 48 a multiveriate smmlysis
@saling vith a 6losed aystem of verisdles that are
linsarly related (L4, 1933)s The mare we know of
the true relationships smsag the variabdles the more
mseningful wAll Be She resuls of path saalysis
(George, 1901),

Keuptherne (1557) has Allustrated threo mein
applications of path coeffistents. They were (1) Te
study the consequances of & mmber of linearly related
forees, on their resultent Jnn GMws and effect
system. (2) To exsmine the Seastdility of o pattern
of eaussl forees in estimsting the path oceffisients
of peths Detween forees whase direst results cannet b



1%

ssasured snd (3) in making slear, what can be dedusted
from a set of correlatien seefficients.

2.3.1. Ammlieations oL Radh adalrala

Asserding to Uright (1934), this methed is besed
on the ematrustion of & qualitative disgrem in whieh
the varishbles whether astuslly sessured or not are
represented as additively and ecupletely determined
by more remete anes, wtil an srrey of ultisate factors
is arrived at. All correlations among them were assuned
%0 be o, '

Dewey end Lu (1959) weed the path analysis to
study the compensats of wheat gress preduction, ly
taking six biometris eharssters. Dessuse of the mutusl
associations between the charesters thay are either
positively or negatively correlated. As the mmber of
charasters under study were insressed snd the
correlation tables were used, ¥he indirect associstions
becans mere complex, 1686 obvious end scmevhat perplezming.
At this poiat the path analysis prevides an effective
meens of understanding 4irest snd indirect csuses of
assooistions, and permits & eritical examination of the
ieportance of each emisal faster.



:3¢2+ Nadbenadion) . Dhanry of Puih Analxais

A poth eseftisiont is St stendardined (partial)
regrefaion coeffisient and a8 suoh it ssasures the
direst influence of one variadls won anothers The
ssrrelation sesffisients een de splitted into eonpenents
of divect and indirest ¢£fests ly e use of 18
( L1, 1996 ).

Sinee & ssnss and offect relation exists among
Wees variehles in this aysten the astual work is to -
oonttrust & disgrem Yy assigning directiens to the
omusal aysten and then estimatiag the smount of influenses
aleng thess directions sed on the experiamtal
evidenses ( George, 1901 )o Deudle arrewed lines
are umslly used %o indicate correletion and single
arrowsd Lines te indisate path evefficients,

Prem the papers of Wright (1954, 1960 & 1968)
the desis mathenatical eguatisns of this method may
¥ slusidated as Leollows,

Censider the toal yisld, Y whieh 18 correlsted
% & muber of eharasters Kyp Ky ‘ese X, and R vhere
R insludes al) the residuals, The AMineer reletionship
astuned 0on b0 expressed &8 Y ® G0 Gy X, ¢ Gy Xy

ooc”ﬂ‘t.t;;ald'““‘ s Imowm a8 persial



regression eoefficients ammeps the ane pertains te
4w residusl were estissted ly the metind of leasts
asqueres, Vright defines them as "path regression
sostficients®s The C,'6 metsure the eentrilution
that $he X, 's ke direstly %0 Y. If this measures
e centribvtion in en adeslute asnes its value san
e used in the snalysis of other pepulations.

Now standardining the variables ( ly putting x:=

&_.Buppnmr‘ o ‘ v
G1
bo oMained vhish has got Greater semveniense in

malysis,

wrﬂf‘l‘ﬁ"&’oouﬂ'?‘:‘ (then
all standard deviations reduces %0 1) ® that ¥
correlation sosttisiont "yq sy be estimated w8
mmmtmm

1t Tyqe 1211‘02‘ v‘r“. ™his
48 the basis egmtien in path amalysis,

In the sbove amalysis the residual fastors are
treated as wnorrelated with he represmted Lastors,
enventhough 1S ney 16 KRowR oF Suapeoted that the
dependent variadles is sorrelated with the latter
through peths other than those represented.

(P
ummmmumzmnu
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ogeation is helpful in Whe estimation of residusl
Lagtors, |

2 ‘yn

Nalhotre and Jain (1972) mete & stedy %0
msasure the diress snd iadirest effest of esrtain
charasters on grein yisld in barley Wy the sethed
of path amalysis, Only 1000 gredn weight md grains
por ear had direst positive effest on sved yield,
The direst offest of WhEDe GhArasters was even more
then the respestive cerrelations, heemme of the
asgative asseciations smng then, Ultisstely they
resulted in negative indirest effests,

nalhetrs g% gl (1972) woed the sorrelstion
and path coeffisient amalysis ia Seyhemn, Rendenised
Bock design with J replications was used. Froa te
malysis of veriance sharesters haviang sigaifissnt
differenee among Strains were selseted, PFartial
regression and path eoeffisient annlysis revealed



hat the pods por plant 48 the st Lapartent yield
oemtriduting esharaster,

To asovss the iafluenses sad asoertain their
reliability ia plaming, an axperisent was condusted
in grem ty Phandis g8 2)e (1970), Randemtsed Mleck
vith 3 replisetions st 45 verietiss were wied, The
smetic staple esrselstion cosffisiens Between &)
e possidle csabisations of the verialiss were werhed
outs The path smalysis shown What yield was divestly
influeneed y the soed weight followed by the musber
of seeds amd mumber of pods per plent,

yield and sorphelogisel eharesters ly Vemkata Res gf A).
(1973) in tobasee. The geotypis varianse and
SOVrAIneS SAtriess ware used % estisate the peth
regression of bright leaf yield with yisld indiesting
that the oausal scheme is Mot tighS. Nemse, path
enalysis vas not given Lor Wright loaf yield as it sy
mm*mmsm

2.6 DISCRININANT FUNGTION JOR FLANT SELECTZIONS

Te diserininats between individuals dalwmging %o
Swo different populaticas & diseriainent Lunstion wes
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mwr&-ﬁt(ﬁh But 1% epplisation for
plant selestion was Lires deserided Yy Smith (1939).

Fisher (1936) dafined & Samstion Z = by X, ¢
b‘IaOu.O\X.MI',t‘uu.l.mm
variabies usasured and By Byseeesd, 876 the weighing
eveffiniomts. The welghts b, are debermined in sush
a manner that Whe retio of the, variance twesn tw
populations to the varianse withia the pepulations is
saxinised, This saxistisstion precedure louds to & set
of simltensous equations whish will provide the B,
valuss,

Seith (1930) peints out that in sslecting Lfor
sharesters sush as yisld differenses Gue %o gosiypes
are very largely msskad ly aca Desitable veristions swh
a8 these dus to soil Jeentiens. Therefore when Mwesding
works are done ia plants, selestion for yinld must W
done on the dasis of gemsral vigour,; mmbder of slwngs,
siae ¢f spike oo, whish oan be Welieved As assooisted
vith cerrespending gwmes. Iut 1heee is mo dasis Lor
giving mare or less weight te eertain eherashers
depending on the exbent %0 vhieh they really iadicate &
eoncentration of genes for yisld. The sethod of spprench
is the developamnt of & diserisinsnt Duanotion thet will
indicate the gamotypic valae of a plant or line for



selestion ty represmaiing the genotyps of the plamt ly
o funstien of e Serm U o &g X, ¢ &5 X, * oo ¢ 8, Koo
In this functien Whe VElue of the pested geotype of
he original eharasters Xy¢ Xpseeeek, 18 taksn end the
voights &4y Bgpeeey %“Nﬂmm

Singh and Chawthary (1977) senstructed a

importanse of the different sharesters is used ia

- Aesdding Whe weights, mmwu-u,x,o
&&’oto’ﬁ&M*W““
mmlerab,x,obaxzoguo
ﬁﬁﬁmﬂﬂﬂmm e b,
valuss are derived in sush & nammer that the regressisa
Sor ¥ on U will be samimm. The selestion of phenatype
vill then ensure & saxisue eensentration of desired
genes in the plants or linse sslested.

| m(im)mmmmm
weights for the gemetypes, Disregarding the proportienal
sotnonic values of the cherasters thay are weighted

oqually. Sinoe the meens of the eharesters differs,

1
"“"W‘,”‘WVWN":"‘

.2...3.. ete. When there is falr knowledge Tof the



etsnenis values of the ehareoters She weighis are
Mnmwmw 42 the
relative values of Xyp Xy &nd Xy e in the retie
zﬂ:!nmn,.é-;l,a-é— u-,--.‘;-a
Xy Xy X3

But in meaay prestissl situstions the assigning
of velghts 15 more arbitrary md the bresder selects
mmber of Sillers, 30 §08 mere yield, In the present
smalysis the dissrisiasat function 88 well as the
genstic sdvance Whreugh diserisineat funstion are
estisated Wmsed on the eriterion suggested ty Fisher,

2.9, SELECTION MODELS
The £irst sajor selection experiment was bepm
&t the Illioais Rxperismnt Station in 1096 ot ves
Lor the oil and pretein somtent of maime (corn) graiase
I8 was contimed for severel desedes snd the remilts
were reported ly Viater (Thempesn end Thadsy, 1979).

basad on the genotypis performance of the individuals.
et the selection indices are used for the dissrisisation
of good gemotypes from undesiredle onss en the btasis

of phenotypic values itself,’



I Ggy Og eos @, Sre We gaeiypis VRIS e
gonstic worth 'N' 1o defined e (Saith, 19%6)
Romag Gy »0yly®aee o8y Gy b oy ty oo &
takkes values aooerding % the cocomesic importsmpe,
Sinilarly & funoction *XI' Iaesd on the phanotypie
performnoe 1a 4sfinnd 48 X » By Py ¢ By Py ¢ 400 ¢
\ramu..b,..u.!'mmmm
that the correlation etween B and I mist bo maxima,
Then from such & funotiom 1t is possidle to select
variotiss Boned o the phwnetypio values iteself,

Singh and Chamthary (1977) suggests a sslection
eriserion for salailating the index values for eash
of the imdividual varisties, The Phwmotypis and
linearly relsted snd ecoronio values where talten es
unity. IThe smpectad genntis gain alse ocan be caloulated
from this index when the selestion differeatial s8¢
and the intensity of selestsion *A' are hnonm,

Robinsan g% Al (195%) gives & mote on the
Lastors to be considered in ansigning weights to
charasters. (1) The phanwiyple verisnce and covariante
Betwesn ench of the charsesters % b involved (2) The
somwtypic varisnce and covarlanees (3) The relative



ssononic valuss of the several chereasters s to

be considered Lor Whe preper eveluation of the
ultimte predust, W the phaetypis mxi grootypis
eorrelations differ in - sagnitude selection for one
of the charscters would result im greaser shenjes in
the other eharaster then wauld bs expectod i tha
gonotypis correlations were assmuned egual to the
phenotypic ecorrelation, (Thwy have obtained such &
reault with ears por plant and plant height, end
eare per plaat end yiald in an experizent with oorn).
1a such cases the assumption is that the differcance
indicated between gonotypic snd phenotypic eorrel shions
are true differences and not due to sempling
varisnces alonwe

2:5¢1. Dasixisiad Salsaticn

Keapthorne end Nordsueg (1999) give another
approash in selootion in whith changing the arithmesis
asans of 'r? out of 'p' ghareotars while the means
of remaining (p = r) charecters is kept unchanged.

In this esse the prodism of imdex censtruction is

done ty mexiaising the eorrelation Metween I ond B
mdjoct to the condition that the genetie gatn G
s ssro. Thus YW using Lagrengeen Multipliers they
obtained a solution (se8 of Selestion indices under



restricted selestion) Wy selving an expression of
the fora

. ,d" ] oy 3 .
sal{p=? 068 (GarTac) c’c;,-aa.

mxwuumwm of order 9

P The phenetypic dlispersisa setrix
G The genotypis dispersien matrix
a8 The veotor of sgsonomis weights (in which all)
the alements are equel to 4 ) amd
¢ is r coefficient matrix which depancs on the
mmber of restricted Sharaoters,

They have alse shownd that when thore is ne
restriction (vhan the C matrix 18 aot using) this
expression roduces %0 the previous sase i.e, unrestristed
selection Andm,

2.5.2+ Saarel Jsdeqiion

Hanson and Johasea (1537) bave introduced the
oonsept of genaral selection indices by oombining twe
pepulations and it was agplisd on Soydean populations
Wy Cald well and Weber (1963), The "B, ' valuss were
obtained from pooled informeticns of various populations,
These %, ' values are used to oblain a correiation faster
for the phenotypic and EeaoWypie Verisnoe and coverismses
and then & aow set of (cervested) W' 4s developed,



The relative effisiency of gemsrel selastion
indioss againet wpesifis cnws are tested Yy Singh (1973).
tie has showm Shat Wy are as sifisimnt as mpesifis
1adiees. But wiem 1t 45 wsed for selecting individmls
frou a population sther than the ene tesbed iss
sfficiensy 15 redesed %0 & grest extent.



MATERIALS AND METHODS



NATBRIALS AND NETHCDS

mm*nm»mmm
a% the University Benssih Aessareh Parm, Ksanawe, during
the last twe years. 7The plants vere grown ia femdonised
blosks of 3 replications end the mmber of different
varietios shoom in the two 8008 1.0 donsert and
oulinary sets were 56 and 30, Al) the trestamts givea
o these two sets were guite waiferm, Within essh st
of plants the spplication of namres fertilisers and
chenionls, irrigation and oWer sensgenent prestises
were sanaged tine to ine 8¢ that there is wifesmity
ia all Fespects. The different merphelegisel sharesters

(1) Beighs

(2) atrtn

(3) mamder of leaves
(§) veight of hends

(3) veight of Lingsws
(6) mmber of Lingere
(7) Length of fiagere
(8) Thiskanss of Lingers
(9) Mumber of hands
(10) Number of Lingars por hend
(11) Length of Pedmals



(12) manber of rosts and
(13) The ysld (veight of nshes)

In the daamert varietiss it was peasitle ®
g% only sa inseuplats st of eboervations in regad
to the Swelfth sharester, vis. Nusber of rects. 3o
1S beoame 4iff10ult to iaslude this ehavester inte
stady as the eshasrvations on sy varisties ware
lacking and henos oaly ¥he remainiag 12 were taken
for the sutire amalynis. Hewever 21l ¥w 135 were
fnclnded 4n the culinary variesiss.

3«1« Yorisking inlanind

Ihe dessert donanas fnaluded Live Sitferent
Hisoallaneeus, S3Sewen varietiss wre oMained Lfrem
Xuwnen, 7 Lros Pooven, § from Kadsll, 15 Zren dwert
and 21 Srom the Niscellaneous (Total 56). Thirty
grops The different varistiss of e W0 PURs
aleng vith their gwotype is given delew.

(s amminata is represented Wy AL ad
Huss Jadaiaiane W 28)



Desnert Denanesi
Io D growp

(1) Nendre Dumnan
(2) Poy kwenmn
(3) valiya Rwnnen
(§) Zotapilla Kunmen
(5) Thén Xwonen
(6) Poscha Kumnen
(7) Adaks Kuanen
II, Pooven Eroup
(%) om /73
~ (2) o 2/T3
(3) Rasthall
(4) ongate
(5) n3alipeoven
(6) Ayiremks Pooven
(7) Pooven |
IXI, Kedall grewp
(1) Chankadall
(2) Aed benams
(3) ambala Kadels
(b) Vedekan Kedadd
(3) Chakare Kadall
(6) Xemi Kadell

EESEEE EECEEEE ssie=is§



IVe Dwart Varistios

(1) Yons Marie

(2) Amrt Sagar

{3) Robusta

(4) Peddepesha Arathi
(3) Gtant Cevendish
(6) vVathey

(7) Rarichal

(8) High Gate

(9) Grosmtiohel

(10) Sapusal amemeln
(11) Mouritus
(12) Dwars Cavendish
(13) Priokehel
(14) Locatan
(15) Yansaaheli

Ve Nisesllansous

(1) Predon

(2) Kesthmen

(3) Pashechingsn
(&) Stxupani

(S) Chingam

(6) Pilien

(7) Psoha Nadan
(8) Strumalas

FEEEEFEEEEEEEEE

EEEEEEE



(9) Catrepumeni
(1) Charepadatnt
(41) Thiruvensnthapurss
(12) Ladies finger
(13) Nendre Pudathi
(14) Pirida
(15) Redje
(96) Chimals
(17) Krishma Veshali
(18) sire
(19) Vireespekahy
(20) Redjrired)
(29) Aduicen

CEEEEEEEECEEG

In the case of eulinary benmms 30 warietiss were growm
fron which ssamirensnts on 13 sharestars were talkan. I
different varistiss wvare listed Melows

(1) Ballebaksha ABB
(2) Neagmti Reyan ABB
(3) Jama ARB
(4) Hydemid Semd ADB
(3) Courta AR
(6) Erachi Vashai AL
(7) Boodt ABB
(8) Bamabanten ARD



(9) Send
(10) Piseng mek
(11) Peyloumen
(12) Ney semmem
(13) Almihal
(44) Bainsa
(15) Buggee
(16) Malai Memthan
(17) Sesdweni Menthen
(18) Nalla bentha
(19) Nonthen
(20) Kanchinela
(21) Ashybabield« '
(22) Pechabenthe bathesse
(23) Keribentha
(26) Ashesmenthen
(25) Kapur
(25) welha
(27) Comtty
(28) Neyvennea
(29) Yenman
(30) Nennen

?g.

EEEEEEEEEEEEEEEEEE

Sele ARALYELS QF VARIANCE AND COVARIANCES

™e wristal differeree anong the sharestars
osuld bo studied ly the csmstruotion of varisus analysis



n

of varianse %ahiss. Total Where wasre 12 ANCVA for the
12 charesters of e dessert varistiss and 1) Sor Ve
oulineyy varistiss.

The saalysis of eovarianse $able may be used %
ooupare the varistal differeuses among the charesters,
(A1) together there will de 12 Gy @ 66 ANCOVA tables in
the dessert varisties and 13 C, » 78 tables in eulinary
varisties), The phamotypic, genslypis and enviremsnteal
varimee and coverisnees could be obtained £rom this
amalysis of veriante and eovarimnes tablas, AS ma
emmple the ANOVA and ANCOVA tables for the £iret %we
sharesters height and girth will have tie following
forn, The tablss Lor the other varistiss were siatler
S0 this,

Charester 1 (hoight) ANOVA

Soures as 88 N3S 4

Aepliestions re4 (r=1) Ry Ry a,/n‘
Varisties i (w1) V4 vy Y,Il‘
krror (1) (W) (Pt} (w8, B
Total re-q (rve1) Ty %




mz(wﬂm

Seures ar | 88 K8 F
Replisations rt (1) Ry By R/E
Erver (ret)(w1)  (ret)(vet) B, &,
Tetal rost (rod) 2, 2,

pettern of & rendonised dlosk design beth 4n the ANOVA
and ANCOVA Sables: The part of the ANCOVA tadls hetwesn
the adove twe charesters sey be written ia following way.

Charastars 1 x 2 ANCOVA

Seures Y | » sy
Replisations ol (r1) PR PR
Varietios vt (wt) Py PY
Error (ro1)(vt) (l)(wA)PE PE
Total vt ”

Ia the present amalysis Ww degreas of Lresdon
for replicatisns is (1) = 2 and the varistal degress
of fresden (voi) of Mo dessart and culinary varistiss
ware 35 and 29 respestively,



So5¢ CONPUTATION OF GORREIATION GOEFFICIENTS
verisnce snd svverianse mtrin (dispersisn satrix)
was oonstructed from the above amlyais. of variawe
and sovariamse tadlies,

1.0 Teking axpestations wo will edinin the
verianses as B (5,) nCo..‘

3(5:) ) G—lta ee (V)
amd E (PE) - (.‘.‘

Were Cq“u Cﬁ'mmmm
variences of the Lirst and sesond sharegster and “Q'
is the eaviremmentel coverismse hetween them.

The eavironmental eorrelstion (¥e) Metwewn
thes willde equal %0 », = &-—- -d sy b

PE Gil@z
ostinated 88 cwvennn .
MR

Siadlarly if weo takis the axpestation of memn
s of sgmres due to variesies



B(vy) = réq' 0(&,’

B(vg) = r G ;f *G .‘2 oelB)

i E(FY) = rGiaysy *Cayty

were (g,% ws (g,® wre W gemewypie veriemes
mt (gly 18 the gusiypie soverimse Detwem the B
ratave

From tHe 9w sets of eguations (1) and (2) the
SWatypis varimoes end eovariances say de estimated as

Gay" = (Vg = R
6'.‘2 - “a - Bz’,'
i (gy8y ® (PY = PE)/p

« o The gmotypic correlation mey mow be obtained as
Gy 8y
Kq‘:(“'

r. =

s and 138 estinate will W

The phanotypic variance and eovarisance of essh
sharacter will be the sun of W corresponding gemmtypie



(ye (o) By) = (Vge (rot) s,;

3oby HERITABILITY VALUES

Heritability in the Wroed sense is the ratio
of the gmetypis to the phanotypis verianoces
tee B g /67%

In prestice the predisted value of h® will
hold for seversl gmerations, evea though it will
valid, in theory for one gensratien, As 4% is clear
frem the aefiniticn, the 2® velus will iie betweea
0 and 1 and $hose charesters having high heritadility
will have the A? value msarer to one.

3¢5+ ANALYSIS OF PATH CORFFICIRNTS

The direct ad iadirect affeet of yarious
mrphologionl charestars on yield san b studied W

essfficient of the esharesters 15 weed in the cosputation

of path soeffisients, The lineer scdel asswumed is of
“M"‘, ‘sz’mutliﬁlmthm



yuu.x,.x,. a».“‘gmﬁmmm
having significent Anflwenee en yield and R represemts
he residual effests emmsed ly 1he remsialag euaresters,

35.1. Salentien s Ammartmt shersstess

The genctypic sorrelation matrix was first eomputed
W the Sormu)aii discussed, Those characters haviig
(statistisally) insignificent serrelations with yield
were removed from further analysis. The linear model
18 assumed with regard $o the charssters having signifissmt
influenos on yisld end of eourse, the Lafineace dus %
the oWer charasters will oems in the estinates of
reaidual eftegts, |
3052, Cammiation of Rsth sestfiatechs

The path values were computed from the linesr

wtﬂa “_‘a*ooth.*lq Taking correlations
of the eherester X, with yiald T we get. |




smx,ulltmul“hhw
the cowriense and e sorrelation Yetween then will W
reduwoed $0 NP0,

So She esrreletion Detwess X, nd Y.sen he witten a5

6 X4 ¢ (g
my °Cy ¢ "ma2 5;-.- * eee® Frymm 5-:'-

;nmunummammw
Xy

i L

(g

P ® Pyaa® Py the path ccstfisient of X, to ¥

l‘". mmmuq X

]
.

]

- P"‘n Pt wmwmax‘wt

1

Thus Trty = Py * Fad®a ¢ 000 ¢ Paums Bl
Hemee the correlstion betwesn X, and X i
Wumwmmmr,.u |
direcs effest of X, on Y, and the (ne1) preducts of we

:n-r“:‘mmmmmn

Xq to Y thweugh the remaining (n=1) sauses,
&(‘.'30001) .



.
"

Stntlarly the corrslatisns of the yenaining
Sharestere Xy soep %, Vith Y omn b withen &

Py * Petiemt ‘e Py ® eee ® !'rm ' (2)
Ty * Pty * T * 00t Pafaums D)

N
[ ] ¢
&

*
.

r~ - ?‘fm O,szl 298 * gne ¢ ?‘ w*

By satrix squations thees a sisultanedus

oquations oould be represanted as
!'m ”’i !m e 'm "’-1‘
‘ay | |saa ' o fam| | R
S P
L J * L ]
gy vipg ‘st | ’ P,
L Lo

W A-laﬁw)ﬂmmmimc)
eould be obsained ss G » 3™ 5

3e5.3« Dutarninstion of sanidusl atfests

The. residudl effest will W estisnted Wy ‘

owmsidering We correlation of ¥ with Y itself, As I8
the case of the adove *a’ slmltanseus aguations,



o

By @1 Py 20 O By Bp ¢ vae ¢ By B ¢ WY whare
mu’-aértrwummm
the residusl effests,

The sedel weed above doss met depend on any
sammption of mermality of the variahles or on the
mature of e correlaticns, Hemos the cervelation
between any twe varisdles which are a0t having eny
resipresal intersstion een 4 epresssd as the sum
of contrilutions pertaiaing %o the pathe ly whieh
ens miy trese from eae 0 the other in the disgrea
vithout passing threugh sy variable twise ia the
aane poth,
3:5+0¢ Rireas snd Sndinest affonis

Iy wdtipiying the serrelation natrix B ly the
path values the direst offests and the effects threugh
the remsiaing characters (indirect effest) san be
deternined, A tadle of the divest and indirest

effects may bo censtrusted whish will be weeful for

3,6 DISCRININANT FUNCTIONS
visth the help of a diseriniment function, 1%
would be pessible %0 say whether & plant or the



preogmy belengs 90 & high yislding or low yielding
group (dissrinination of good genotype). The predlen
Lavelved in he dissriniasnt funstien enalysis s

he sonstrustion of & Dunotion of the form
30“1‘0\&00010\3. Where Kep X0 eeey X,
mummug. l.. »u.‘.m
ftaportanse of the different charssters (found % hawe
signifisant correlation with yield) is no8 kaowm in
salsulating thw discriainsnt funcsion all of them
have given equal weights,

Beiwa'e (1996) method of arriving st the
diserininent funstion is the naximigation of the
eorrelation Mitween genstis worth i phenotypie
performanse of 1w various sharesters.

tee T (H, I) mwt bo mamimm, vhere the
mwng.‘g‘.&%..‘,,"q‘"
ﬂ‘aﬁ‘ancyﬂ‘m“mm“w
m~.‘.I”QOQQ&~OM$~
asoording to their relative asomsais iaportanse aad
the phenetypie perfornnnes I of the echarsster is
Gofined a8 L« By Py ¢ By Py ¢ oo0 ¢ B, P, Wiure
e Bye oo ¢ B, 6O the selutions %0 be ebtained



o

ﬁu‘ﬁ“"ﬁm“’.'g 'ﬂacapfum
the phenotypis values,

After maxiaising "(i, I) Whe s¢% of similtensous
equations odiained where of the ferm
Btyr ® Datyg ¥ ver ¢ Wgbey @ Aglyy ¢ Bplyp ¢ oes ¢ By,
Mtz ® Ntz ¢ oo ¢ Wtan ® G4y * Spige ¥ o ¢ By,

L]
L J

L

By ¢ Ban ¢ oee © glng % Ol ¢ Gpiyg ¢ 0o ¢ A,

‘m‘lﬁ ummut“uu |
mm-mmus“'u a"m

mammwman‘mm
(equal %o 1) the right hand side of the sdove et of
equations wuld be simply the sum of the guoiypis
oovariames of eash charaster, '

S0 Yy matrix motation ltuaut\%;“
Lrom which the B; values may We Solved out and She
diserisinent Sunstion 2 emuid e £500%ed.

Se6ets I08 Sanatia atvanse and ASESSiS ASiS

. The genetis advanse or the apeshed Lmprovenant
W selestion was caleulated fren the apression of

eonekie verth, K@ 0y o 0y ¢ see ¢ BT, o



&3

value of the differemse Botwesn the genetis werth end
Ao moen 10 E( NN ).

¥hen the iwbensity of eslestien is fimed o &
eertaia por cent lovel say @f and if °Z°' 1s the erdimate
of Whe norenl predadility ewrve at the ¢ Anteasity of
selestion then 5 (1 o W) » “° 34 lhre 3 15 e
regressisn eseffisiemt of 2 on i end V s the verimes
of N,

mwmnmmmum

when 0¥ 15 naxinised Wy wsing Lagrengeen Nultipliers,
end the mupression will b redueed %o

This methed of arriviag st the genetis advenes
using & dl‘ 18 called the gawsis advense
onloulsted theough diserisinent funstion, Feor te
csnvenience of caleulation 1% oan b aupressed o

oa =% TR Were A = = 8y 8y
and K 18 & sonstant woumtlly eguml %o ¢
lhan‘ui‘ mmmmm
selestion will be obiained a8 fellows:

sae—f (75 ey TING



This 15 also eslled 68 e per et gain ia

oftistonay Wy diseriniant Sunstion coxpered to strelight
:

34642+ inlantion Sodiess Loz Andixidus) xeciskies

Based en the diserisinent Sanstien valuss (b,)
index values ean de deternined fer all of the individus)
varistiss. Jy wsing these veluss the different
varieties say be arranged on the order of their aeris
and 1% would be possidie %o sslest the best 5% or 10K
and Lurther Weeding programnes ¢an 0 made bdased en
then,

The method of obtaining Sadex values was suggested
Wy Singh and Chewdbary (1977) Per the '’ verietiss
ealoulate the msan of the (%hree) replications
correspending eash of the ‘A’ Menstris charessers,
Then the index or scere for we "™ vertewy vy, 1s
estinated a8 the predust V, = = Xy 0y where %'
mmwwmdnm-ux“u



o
the seen of the ohosrwtion serresponding to the
3'® eharester of we 1% wveriew,

The equation v‘?%l‘mhm
A1lustrated by satriz notations as

'1-1 It Kz oo Xy ™
Xaq Xag eve Xoo »

X .

» *

A e | W]
3¢7¢ RISTRICERD SELECTION

Keupthorne and Nordalmg (19359) has indicated a
atthod of studying the changes in ke arithestic msens
of ' out of 'a' charesters while the remsining
(ner) 45 hapt unshanged, AS defere the seleotion imdex
in this ease alsc is construstet ly mexisising the
correlation betwesa I and B (phenotypis performense and
gemetic warth) Wt suljest %0 a eendision that the
genstic gain of the restristed charaster is ssro. The
derived apressicn for 'B,* (eelectisen intices)
vilues in this case is

velr e @e )Pt ds] r



where b 1s the vester of b, values
x_u-m ARA sadrix

P 4s the phenotypie and G 48 the gemolgpis
dispersion matrin.

a is the vestor of escnonis sharecters, &8
in previsus case this vester 483 & = (% 1 .40 )

C is the cosffisient metrix which deponsis en
the restristed charestsrs i.e
In single restristion sase,
Charester 1, Sy X smly is restristed
C (1 0 see 0)
tham G = (0 1 0 4ee 0)

I twe sharesters X, and X, ere restricted
simdSanssusly then |

c.‘°°004§°~“m
O %9 0 400 0

¥hen C 15 chossn in %his menner the genstie
alvance of e restricted sharestars will reduce %o
2000, (Owicusly whan there 18 no restristion, this
apression will M redused % the previous form),



3.7« Sanatia adunaes ia resicisted sslaskien
When one sharester is restristed s genetis
advence in the individual charesters is odbained Wy
the fellewing fermules |
Lot the gemetis advenss of X, be A,

Wea T A % %2 e %]l N
A2 | [% G2z e g % o
: 2 . L I R
bl % % v Gy 'h

3.7+2. flas rasanding asiantien

The restristed selection sm ¥ ayplisd only
charestars under stuly, The bhavieur of these
sharesters san b viewed Iy e path ssetfisient
dissuseed,

1. Man the otal serseiation and e direst
offect ave of thw sone sign and are of nearly egml
sagnitude thea it can Do sssumed that %he tetal



L

correlation is mainly aplained ty e direct affest
and the sest iadivests effests saneells ecash other,
In such oases an individuml selsction i benafisial,

2. Wen the total serveletiea is positive
and She diress effect is negative then simulisnecus
selection or individual sslsetien witheut any
sestristion must W pressiced. If we put oy
pestristion the gemetis gain will be reduoed.

3¢ Vham Sotal correlation is negative and
the direst effest is pesitive them sisultmnecus
selsotion vith restristion en megatively cantriduted
sharestars should be ewplayed, If individual sslestion
15 made then the end result will de negative,

(BY COMBINING BOUTH DESSERT AND CULINARY VARLETIES)

The conocept of eonbined sslestion indiess was
iatyoduoed ly Hemsen and Johmeen (1957)s These indiees
are spesifis % & partisuler pepulation, The pooled
information from all the taristies were used to obtaia
e *h* valuss, These 'h ' values ware used to
obtain cosvestion festers Lfor the phawstypic and
Smotypis varimnee and eoverianses of the charesters
and & nev set of *b; " valuse esuld be develaped,



»

The sharestere having signitiems Anflumnee
phondtypie ant gemotypis natrises ware csastrusted,
As bafore, sssuming the yelatisn P D = G &
(Py pocled phematypie satrix and G, the pocled genoiypls

The corrested estinstes of '3, * wluss are
mmmm:z\ﬁ’m'zzlg%%
where P, o, nd O,y & Whe phensiypis and gentypie
dtapernion mtrioes of the 4™ pepulation, C, st O, are
the correstion fasters of the phamstypis and genotypis
covarimees of esch metrix respestively.

The C, ond D, veluse are oaleulated as Sellewss

Detine
‘T % %
R T
me,‘-vgl(v“)”' Weve ¥, = TNy Ay
- D1/l v esway

Estioation of correated *h ' values: Sinee
e have o populations &k tahes valwes § and 2. The



carvested eotinstes of b say B were eslouleted
Weerelation AV = Cor b o A" and U
mtrices A and C virw warked cut as Lollowns
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RESULTS



RESULEZS

To 9% & gonerel infermstion en the merphelegienl
Gharesters, the aecan of Whess sharesters sleng vith the
Nadard ervor is preamtid in table 1, The mosn values
vare highue ia % sulimry veristies in all charesters
ansept sumbey of fingers and mmbder of fingers per hamd,
The sveregs per plent yisld also is mueh highee (4476 kg)
ia e sulinary vearistiss.

" 7he enalysis of veriamse talies snd pars of We
Ia&Xi)s The varictel differenses were Mghly signitioms
smang sl cherscters in both dsesert snd eulinawy
varieties, Frem the malysis of coveriense tebles
wate saloulated (preonsnted ia tadies 2 end 3)¢ The
ouvirennentsl sorrelatimns wire 1008 hen e Jhanotypie
Wt guolYpis correlations in ey cstmtisns. T
gemstypls st phenstypie correlations of all the
eharesters with yisld weve pesitives Numler of Singers
por hand had shown & asgative eavirensentsl eerrelstion
(+0,0383) 1 dossers varioties, In Gulimasy verieties
Mmber of 1oaves («0¢1900) and masber of CingWvs por
hand («0,1296) had showm aagative savirennented
corvelations with yield,



)

The haritedility values (ia the Wead sense)
vers given in tadle 4, Charesters Like height, wight
of finguws, Shiskness of fingers, end mmber of Lingers
por hand andd yisld por plant ware highly heritable ia
woth the verietiss,

hete PAZH CORFFICIENE ANALYSIS

&dtete Demaars aciaties

In the dessart varisties 9 shavesters were found
0 have signifissnt genetic cerrelations with yisid &
he 90% ant 95 provadility levels, These charesters
ware takem for the path ceeffisient smalysis. The

Charestere Path ecettisients
4 Gireh o0y 1951
2+ Mumber of loaves O« 479

5« Voight of hande

& Veight of fingere

9« umber of Lingsre

6o Thiskness of Lingers

7+ Bumbar of hamds ,

8¢ Nundar of Lingers per hand
Reatdual b

THUH



]

of yiald (effeet) and the adow 9 charestere (emuses).
™he direst and indirest offest of Wh0se Sausss eaa be
rood fyom Sadis 5o Pyem this Sakis it emn be chaerved
that the slnrester *walght of hands® had & positive
dirent offest of 1,000 with yisld. It 4t had wo
signifieant iadirest effest through any other
sharaster. The 'weight of Singeed bl a direct magative
offast of <0330 e yiadd, IS 1% is Maving m
iadirest pentitive emntrilution 4,1227 through ¥ aind
charester, ‘weight of Mnis’. This means that e
twedight of Lingers' om iaflumes U yield through
the ‘weight of hanis'. AnoiDaw sharsster eapebls of
predusing sgprecisdle veristion i yisld 1a Whe ‘mumber
of fingers' with s direst offest of 1,0256. BDut 1%
amles 0o sigaitismt influenses Shrough sy othee
charester emoapt & saall asgative effeet Shwough *mmber
of handn®, Tl to inreass 1he yisld thers must ¥ an
insrease in the fiagars.

Bven though the *Whithens of Lingers' ssmmet
Preduce my signifiomt direst oflest, with yield, it
oon produse an indirest fafinense (1,0002) through the
‘wedght of hands'e Thue the wiight of hands oontrilutes



9.

pesitively hrough Whe ‘Wiickness of fingere', The
rensining eheresters Sush o8 *‘mmber of handa®,

‘mamber of Singers' per hend' end Sength of patamsle’
were not having any werth sntioning effest en yield
eusept an ind ivest o£508t 0.9660 preduced en yiedd

Wy the 'mmber of fingere' threugh the ‘musber of hands'.

dst:2¢ Qulinary XaEinting

Fros the eorrelation mstrix of the eulinery
variotiss the following charsdtars were scleotod om
the basis of the significanse ef Wheir geactypic
sorrelations with the yisld, Thess charecters were
telan for Whe path osefficlent anslysis. The eharssters
and e path coeffisients were

Charasters Path coeffisiants

1. PLaat height «0,0668

2¢ Girth Os2032

5. Mmber of £ingere 2427k

& Jamber of hends 4. 4096

Se Ruster of fingere per hend 046606

6. Length of pedunsie 0s3725 and
Assideal h o 0.6387

The dlagrea of the emme and effust relatisnshiy
witween the yield (ssmse) and the adeve sixn shersstars



(ettests) 4o a8 shown In Fige 2 « The Wle § of W
eirect (dlagonal) and indirest (off diagemal) effests
of yield ocsuponents on yield osn de uased for assesasing
the relative ingertenge of the vearious sharectars.

Frem this table A% 6o Do Gheerved thet the
tmunber of fingers' is having the amxisus direst
contritution (2.2744) Sewerds the yield, msening there
Wy theat as noxe the Inmber of £iagese®' e yisdd 15 e
the fasresss, But 42 we wateh the indiress effests
through the ‘zuuber of fingws', the ‘mmber of hands®
As having & retarding effeet («1,4272). Thus wore
 the mmber of hands less will be the ‘mumber of fiagers',
therely desresaing thw yield,

Another significent charanter is ths ‘musber of
hends' which is having & negative direct affeot of
(»1.4836, Thus when the *mmbder of hants® 15 move, the
are haviag ndirect effest through the mumber of hemds®, |
the ‘mmder of £iagers® had the maximm posttive iadiress
affent 2,3033). This 15 in agresmant with the Jreviews |
resltes Thus it can Be Anterpreted es to pot mmiem |

yiold the tamder of fingsrs' aust Yo seximve, |

The ‘mmber of £ingers per hand' 15 having & 11

asgative diress effeet («0,46606) an yisld. IS the |

|
|
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indivest affest through the Sotal ‘mmber of Lingers®
is posisive (1,9006) and the indirest effest Wareough
the ‘mmber of hands® 10 negative («1,0079)s Hense

48 can e interpreted o8 thw yield was inereaded wvhen
‘mmber of fingers' 15 insreased snd it desresssd vhen
e ‘mmber of hands® insressed, Thus when the ‘mmbey
of hands® insreases e ‘mamber of Lingers per hand?
dosreanse, Yringing dowm & deurease in yield,

The thres other significant ebarasters ware
it helght, girth and langth of podawiet, Ihe
plant hoight had prestisslly ae effest on yislde The
girth and longth of pehanale were haviag a direst
offest of 0.,2002 and 0.3725 respestively. The indirest
offect of haes charesters ea yield wms alse wiapertant,
Only the length of padumsie 18 hawing positive effess of
1,9646 thyough the *mmmber of fingers® on yield. Thess
charasters were not having say warth sigaifisms
oontridutisa o yield,

&2y DISCRIMINANT FUNCTION AND QMNMERIC ADVANCE

Se201+ S000aNi00 10 Senaars arishios

mmmmmhmcm
(X3) weight of hands (Xy) veight of Singers (X,) mmber
utmu,)wumu‘)m«



hends (Xy) mesber of Singers per hand (X,) length of
pedunsle (Xo) and yiald por plans (X,o) he diserinisent
eorrelstion vith yiedd)e

The £itted dissrininmt fwstion wvas
2 » 2ANNR Xy “he13 Xy o0,00A5 Xy ¢ 89078 X, «2.390% X,
* 3641297 Xg o JTMI3 Xy + AATON Ky <2.0017 Xy
* 3BaS615 Xy

At 3% Jevel of indemsity of selestion, the gemetis
advance was found S b 10000009 (through discriatnent
Hunstimm)e BMut at the sane fabenslily e genetis
sdvenge through straight sslsstion was foxd % de
1463.7709, |

Tren the gametis atvanoes ealsulated ly She above
twe methedsa, the latter was a 1ittle mupericr %o the
fornsr (4he pereentags gaia in efficiensy of diseriminemt
funstion was enly <6.7Zx ), indisating that it is
eaowgh %o Belest e sharesters Yy straight selection
Atanls,

Sele, Snlantion in malioasy macieties

Ia the sulinary varieties the charesters height
(2y) 8irth (X)) mmber of Lingers (X,) mmber of
hands (X,) mmber of £ingere par hand (X;) length of



pemele (Xg) and yield (X,) were used i the
comstrustien of the selectien tndex.

The £1%%ed diserininmt Sanstion ws
2 ® «0,8069 Xy ¢ 3e5TI6 Xy ¢ 23005 Xy ~2340605 X,
A1:3156 Xy ¢ 2.8362 Ig = 6,0983 X,

The gmetis advance through diserintasnt
Smetion for m intensily of selectien of 0.5
provebility level was caleulated and was sqal W
164,9822, In order %o assess 118 Mperierity over
direct selestion, the geastis sdvasee through
Straight sslection was also worked eut, snd oomes
eut to b 79,7731, sheving there by & slight
Swperierity of straight selection, Hense; &8 ia the
previcus ease, 1t is reasemabls to recommnd streight
selection then selestion Whrough diseriminent funstien,

he3 SELICTION RMDICES

The b, valuss obtained Lrom the diseriminent
funstion anslysis were uwsed in the sonstrvction of
selestion 1ndioes, The Dest varieties are the cmss

mmmmmumu

given 1ia tadle 7 and 8 in e desressing erder of the
Sndex values,



&b, RESTRIGTED SELECTION INDICGES

varietiss it has been seen Shat Sn charesters like
height, girthy welght of hends, ausher of Lingers per
hond end muber of hands, ¥he $otal sorrelation with
yisld 1s posisive and * 4% the eame time the diress
offeot 45 magative, In ¥ other serphelegica)
eharasters the direst affest a8 sueh explaine e
tatal esrrelation, Namms i W dessert varietiss
individual selestion 15 bemeficisl yether then aoy

In the case of eulinery varieties the nuader of
hands hod a asgative direst offent whareas the total
correlation is positive, The @irect affect cmwed Wy
height 15 prastically sewe, The ether eharactars o
& grest extent aplains the Wtal sorrelation ly the
direst e£fest itoelf, NwVer, the restricted
sslestion was applisd o ‘glrih' (X,) which had &
 direst sffest, eneethisd of the S8a) sorrelation,

The index £i%0ed was |
T 8 a0A007 Xy ~00THO Xy ¢ 0s36M Xy
| BANO X, <0101 Xy o 36 X5 - OIS X,

Were Xgs Xys coop Xy YOFG the charesters insluted

1n Whe diserisinant funstion analysis.



The spested giatis advanee ly restricted
seleotion was 5180 werthed cuts AS axpected, there
is 0o gain in geetis sbvremte Yy restristing girth.
The mmber of Lingove had W highest gewtic advence
Iy this restristions e magnitude of genetic advance
of vericus eheresters ave 8 given

Genetis advance
L
1,208
86,404
983
2569
40,988
2,28

x:wrw¢r§

oS THE COMBINED SELEOTION INDEX

7 eonining all ®he dessert snd culinary verietiss, The
sharssters insluded in the emstrwsticn of this fndex
ware height, girth, mmber of Lingere, mmber of hands,
mmder of fiagers per hend, length of pedunsle and
yield per plamt,

T™he peclel phanetypis and geotypie variame,
oovariance sstrix was eonstrusted for these Sharssters.



AS in e case of the proviows selestion inden the
waterrested 8ot of dnfex values b,¢ for thess
varistios were obiniasd ty selving e ogmntions

P D g a ant the b wlues obiaiasd wre given belev

Thess waoorrested 'l&' ware usad W obtain
a aow et of eorrested *\' vRluiss,
l‘ mn-su‘ x:h':'olzxz«o»uob.x.
Y xnmvz,-smx,«»m:,nm:.
u.uu,umx‘omx,
20)ostion Lndex 8190 was wrind oute AS I fintensity of

selestion At seens €5 e ogial % 194,830, whese value
was aeer % the geetic aftvances in e sulinmy varieties,



1.
2.
3o

5.
6,
T

8«
9
10,

1.

12,
13.

Beight (om)
girth  (em)
Bamber of
Iaaves

29479 2 0.2%

22,369 3 A,196 3014111 2 JoAe3
60,720 £ 0697  THu167 2 O34

n.auae.gao

NOLght OF (5) 007,663 2 39.026 123RMR 253,06

nm‘*(‘)
Banber of
fingers

of
. (e

Thiskness
of fingers (om)

Bunber of
bande

o=

o
ml (om)
Nander of
roots

Yield p&
plamt T (xg)

T6.9%h 2 2,953

119:.189 ¢ A8

144083 3 0,29
10,042 ¢ 0,140
m;m
12T 2 0.176

T9 307 3 1M3

226,400 3 AB62

10,961 3 0,283

100,762 & 5400
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DLAGRAN OF CUASE AMD

CULINARY VARLERLIES

1s Plant Meight

2. OAYR

Se Mumber of Lingewe
& Nunher of hents

5+ Dmber of
o

6o longth of potumale



Fig. 1 THE CAUSE| &~ AND EFFECTS 579D .
RELATIONSHIP IN DESSERT VARIETIES
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Tedde &, The morpholegicosl charesters aad

haritability values (Droad semne)

Sle morphological charwcters ~ DeSmert Odlinay
1« Height 09949 0s6559
2. Girth 0. Th24 Os 3003
& Veight of hamis 0.9870 0995
¢ Veight of Lingere 0.9190 09907
6. Number of fingers 00976 *OeS0N)
7. langth of Lingers 049667 09977
8¢ Thiskness of Siagers 0.9410 0.8890
9 Nmber of hands 043632 m
90¢ Number of fingers per hand 0s9132 0.8590
11. langth of pedunwils O.87R6 0.9009
13 FMader of roots o O.0002
3. O.9320 OuPN69

Yisld per plmt
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Tadle, 7 mummuuwm

mﬂmmmm

8l. Nee Mmber of vapieyy - Varioty Indexn values
1. IIT (1) Cheshadals 9905 .9222
20 I (2) Red hemene 3528, 7914
3e v (6) vather 30535 ,8096
[ Y (20) Radjrired) 30706009
S w (9) Gros sishel 29071248
6. Iz (6) Ayireska pooven 2883.,37%
T w (3 sts 263740007
8s n (2 K ¥R/ 25978311
% Iv (11) Mouritus Z578.6080
10. Yy (9 Chirapunahi 2963.3178
11, v (1) Chinsld 2956 A6A
12, v (e) High gate 2540,1150
13, v () Kristma veshal 2597.2073
1%, v (13) Prisheiel 2537 H418
15, v (S) co 2554.,6380
16, I (2) Pay bumnen 2466 .30
17. Y (18) éire 219,303
12, IV (14) Leasaten 2343, 4192
19 v (43) Nendre padathi 258,977
20, v (&) Pecdapasha Arathi 2328.97
21, Iv (42) ps NS NN
22, Y (3 Pesha ebingan 2310.3016



n ‘

81, No. Mumber of varisty  Variety  Index Seeres

N T (3 Yaliys kunnon 2264,3328
25, Iv (19) Yornans kell - 22493550
a5, Y (19) mdde 231,677
as, I () Radupilla kuman 2M2.M17
27, v (W) Pirige WINNG
28, o (7 Fooven 21819018
29, T (9) RJall pooven N76,1066
e v (D Pacha asden 2170,9643
. v (1) Proten 293,122
2. T (1) KN RS 2117.8758
e v (19) Yiroopausty 2113.2097
3h, v {%2) Ledips Singer 21001747
». T (V) Nendre “unaen | 20962332
36. Iz (&) Vadakisn hadald - BTT TR
e v (2) Anrs gagar 20714006
39, IXX (9) Asbela Radali 2022,0003
&0, v (10) Charepadathi 2009,1154
", v (11) Thiruvensnthnpuren  2003,6196
&2, IX (4) Yeongate 1967 5%
43, | 111 (%) Cheltare hadald 19783757

b, I (6) Poosha Waasn . 1925 .2351
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31l.80, Rumber of variety Variety Index values

45, v (10) Sapurtiahamderfu 1901.1067
46, 111 (6) Kannd kedali 189343965
47. v (21) Aduicken 1892,3430
48, 1 (5 Then kunnan 1891 ,1887
49, v (8) Sirumulai - 1833.8472
504 X (3) Rasthali 1827.2975
51, Iv (1) Mons marie 1789.7906
524 v (2 Masthasn | 1734015
53¢ v (5 Chingan 1668.,1114
54, v (4) Sikugani 1530,1041
55, I (7 Adoka kunnan 14682,3459
564 v (6) Pilian 1281,.4228




Tadls 8, Index seeres caloulsted to the eulinary veristiss

renras. o

Sl.No, Number of veristy Variety Index values

T —— oo e et scaats
1. 1" Pey lannen 369.8479
2, 25 Yalha 292,713
b 10 Pissngawak 25746200
&, 1 Hallabakshe 220,529
5 2 Ashybeliisieg 16043665
6. 3 Jama 153.0996
Te 7 Boeds 147.,4012
8s & Hylenid 3awai 120.,0772
Se 17 Sambrani Monbhan 109.5643
20, 8 lamebanion 1067319
11, 29 Yoaonen 105+ 1346
12, *“ Ratnss 100.T79
13. b Ashessbosn 8o 7974
14, 2 ~ Couria 22,5401
15. F Nengunexi Reyan 7367
16, 12 Neysannen 915654
17. 13 Aluiba) 90.9300
18, 2 Kepar 83,3064
19, 6 Erachi Vashai 80,6208
20, 18 Hellabontha T9:.2299
24, 20 Kandrilela T, 0796







DISCUSSION



PISCUSSBION

I 1he prosent study dats on 92 charesters of
e 96 Geseert wrieties md 13 charesters of Whe 30
oulinery varietiss wvare tahn, ¥Frem the tadbls (1) of
ssens ant stenderd ervers of Wsee B grovpd, it wae
Lowsl that the msen values were nore or less higher
ia the eulinary varietiss in wost of ¥he eharesters.
The svarege yield obtained frem eulinesy veristies
wes also 115816 more than thet of Whe dessert varieties,

The anlysis aads in the presmt study were
digferent statistionl pudiicetions, Eventhough &
. smber of papere were availeble ia iiterature desling
emlysis, thay wvers usmally deme in thwe eereals or
vegetalkies erepss Thus 1% booemw 4iZLieult %¢ compare
M present remlis vith any other wrk previsunly
dens, 80 the yesults of he vegetabls sreps were
sartainly very Lron What of banane plaats,

™he saalysis of varianse tables for all e
ohararters vere wvirked out (Appenidixn 4 & 2) in doth
e groge. It ws found that all the sharesters
were ighly significant ia Both Wype of varisties.



54, SIVDIES ON THE DESSERT VARIKTIES

In Whe Gssert varisties 9 charesters, girth,
mmber of leoves, weight of hanis, wveight of Singers,
mher of Sfingers, thishness of fingers, mmber of
honds, musber of fingses por Mant and length of
ponsls ware found % have sgnifieens gmetis
correlations with yield, Nemve, they were seieeted
for the study of path eoeffisient amsiysis. A diagrea
of omme snd effoet relationship Lor Whess Sharesters
was alee drem (Fig. 1).

From the takls of path esefficient amalysis en
Gnssert henana verietsses (tahde 5), the direst diageasl)
ond iadirest (off disgennl) affests sd the cerrelstion
with yheld of the dAfferent Selected charesters was
found and 1 has seen that the weight of hands had &
positive direst effest with yield. Bet it had ne
significent indirest offest Whrough sy oW charester.
The weight of fingers had a 41re0s megative effess en
yisld, Bt 4% was having sn indirest positive effest
through the weight of hands, This miy be aplained &8
thet the weight of Lingsrs oan influsnse thw yledd
through e welght of handse Ansthar cherester espadie
of predusing significsat varistion ia yisdd was the
nmber of Singers. Hense, we ean ressenshly Meliove thes
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the insresse of fingirs will resuls in the insreese
of yield: The thighness of fingers was uoabls to
produce my signifiesmt direst effest. Mt it could
produoe an indirest influtnes on yield through the
weight of hands. Hemse, the waight of hands could
incroase the yield through the thickness of the
fingers alse, ALl the other charesters such &3 munber
of hands, mumber of fingere pes hand, sad length of
peduncle ware not having sny worth mmtiocning effees
on yisld,

In the sefond stage of stidy en the dessers
Upe varieties of banana & diseriniamnt function wes
nmm.mmxmugmamm
of leaves, weight of hands, weight of fingers, mmber
of fingere, thickness of fingers,; mumber of hands,
mmbor of fingers per hand, length of peduncle and
yisld. The genetic edvances through diseriminent
function and through straight selestion were Sounde
Cesparing these two gemetic advances, it was seen that
straight sslection is slightly supsrior than thag of
the dlscrisinent funotion. Honge in the deadfr
verieties it 1s ensugh to adopt the direct selestiea,

AS & third step of study selection indloes for
a1l the 56 varieties were worked cut. The best 3



™

selested en the beals of Weir perfervance vere
(Mnmmdmu-umamu
tabls 7) (1) Cheshadalty (2) Red Bansna, (3) Wather,
(4) Rediriveds and (5) Gresmishel end last five with
Sfooile perforsance were (1) Pilim,; (2) Aduka Kunaan,
(3) Stageni, (4) Chingsm and (3) Nestbam,

| Another result that has been obtained Crom the
path cosfrfisient enalysis and rules regarding selestion
1s thet fn Whe Gessert VArieties there 15 no ReSSSSAlY
% adept & restristed ssleetiens

943, STUDIES ON THE CULINARY VARIEYL:S

Only the sin charssters plant height, girth,
by of Lingers, manber of handsy mmber of Lingers
por hand end length of podunsle have got signifisans
ware insluded ia the path eseffisient malysis,s As ia
the previsus case the diagres (Fig. 2) of the esuse and
effest relaticnshipy was dvevn aad indirest offesss of

In the dessart Verietios, ‘the weight of hends'
hed the saxism afluence en yield Wt ia eulinery
varieties the charester for siximum yield is mmder of
Singers, W 118 highest direst offest, Mut his



arester had a retanding 1afivense on yield threugh
the sunber of honds, Thns the Snereess in the muder
of hends oan 4esreass the mmber of Cinsers, and the
74014, (The diress effess Shwough mmbver of hends &8
a190 negative)s Nowever,; 1% had & wary high positive
indirest effest Whrowgh usber of fiagers, Ansther
faportant eharaster is sunder of Lingers per hand whieh
s dso had & wvoskk aegative direet offest,; dus this
ohavester alse preduses a high indirest effest threugh
the maber of fingers, Thms %0 gt saxisus yield
the mmber of fingers must be naximm. The other
oharesters height, girth énd Jongth of pousis had &
ainor direst effest % yisld smpept An the case of
podunsle which had sn sppresialis indirect effess
rough he mmber of Liagers,

For the conputation of disuriainent Lunction
The genetis advance was salaniated ot 5% intmsity of
mmmauummmmﬂ
sslovtion, Nemme, in Whe eulisary vearisties alse is
s ensugh %o adept direst sslestions

The individuel sslection Ssores were sslsulsted
for J0 sulinary veristies, 7The dest 5 amag hen



depending on Whelr parforeance werg(4) Pey Kusnen,
(2) valna, (3) Pisemgmmk, (4) Nellas Wmtha and
(3) Atgbedkiuse snd the Wrst ancng tham were

(1) Karihoatha, (2) Nesdhens (3) Ralai Neathen,
() Pechademthabethesss (3) Nesmenm,

The restristed sslectisn index was alse fitted
Yy putting restrietion on Whe charestar ‘girth' with
the restriction that it's genetis advancs is sero,
Then genatic atvences of these charssters after
restriction wvas found and 4t shewed that there was
saximm genetic advances £or mumber of fingers followed
by mmber of fingers per hand and mmber of hands.

5¢3¢ COMBINED SELECTION INDEX

The dessert and culinery varietiss were used as
the two pepulations for the senstruotica of this index.
Sinee, the eharecters were selefted Yy considering their
efiect in influemoing the yisld of Both the groupe
similtanecusly, it besane necessary to omit the weight
of hands sad weight of fingers whioh were impartaat ia
the osse of dessert danmas. The gwetic advance
ecalsulated through this index in this case also was very
near to the gsnatic advanse of the culinary varieties,



SUMMARY



SUNNARY

The preseat study Hes boen wndertaken vith @
viev to analyse e offest of different scrphologisal
sharastars on yiedd in Gsserts and eulinmy verietiss
of benanas,

The plants grewn in Whe University Baoens
Aessareh Pere, Kanntra ware used for the study, The
data were eollected from % deseart and 30 culinary
varisties, Neoasurensnts on 12 Mometris charestars
vis. height, girth, sumber of leaves, weight of hands,
weight of Lingers, number of fingers, lemgth of Lingers,
thickness of fingers, musber of hends, musber of ZiAgers
per hand, length of peduncle and yield were talwen for
the anaiysis. Data on another charaster ‘munber of
100ts' alse was used in oulinery warieties bt it has
ot semns that this charester had & veary week corvelation
vith yisld and thus it was emitted from the anmlysis
aade Laber,

In e prelininary stndy of sorphelogical
charesters the ‘assan’ valuwes of all the charesters ware
saloulated ok found that they were more or less high
in the eulinary varieties, emept in the case of mmber
of Lingers and nuaber of Lingers per hand, The yisld
also is higher Yy about 1,8 kg in culisary varieties.
All e chavrssters were found to have significemt



veristions ameng Verietiss alse. The phenotypic amd
Conotyplo cerrelations of the sharesters heve shown
that i the dessert varisties all the charesters had
positive genotypie and ghantiypio correlation with
71014, and only mmber of £ingsrs per hamd hed &
magative environmentel eerrelstion (which 18 vy
mer %o 88r0), 1z ¥w eulinery wristies also msber
of Lingers per hand and ey of leaves ware shown
negative environamtal serrelstisn Wit at the same
tine all of then have shown pesitive gawitypic and

phenotypis eerrelation vith yiald, /

The path cssfficient sasliysis ia the dessmrs
varisties hes showm that ‘weight of hands' is the
charester having meximum direst influence on yield.
The weight of Lingars alse iadirestly affests the
yield through ‘weight of hande', The aumber of
Lingers also 1aflusnses the yield directly, Wut is
Md 09 indirest affest through any other dharasters,

In he eulinery varistiss ‘the mmber of
SHge? 15 the sharester daving maxisun 4iress
contrimtion to yield, Mt it hed & high returding
tnflusmoe through the maler of hanis, Noresver, e’
meaber of hends had & direst magative effect on yield



amd ot the seme time an ndirest positive effest
shrough mmber of Lingerse The mmber of £ingere
also had an indiress pesitive effess threugh e
muber of hendse AR Sppresishle iadireet effest om
be moticed through the mmber of fiagers, nede W
the length of the pehunsle, It ean be esasiuded
that when the nusber of hends ineresses the mumber
of fingers per hand 4esreasss and hanoe 1% will bring

™The discrisiasnt Sametion was £itved for both
snslysis were selected Yased en the significsnes of
their geetypic cerrclation with yisld, In desssrt
varisties girth, mmbder of leaves, weight of hands,
weight of fingers, mamber of fingers, thickases of
2ingere, mmber of hands, mmber of Lingers per hand,
length of peduncle sad yield were weed, In oulinary
varietios, height, girth, mmher of fingws, mwder of
hands, mmber of Lingers per handy lmgth of peligsle
and yield vere used in the censtrustion of disorisinant
Lunstions,

alse found in both the varieties. It has besn seen thed,



-
the gunetis advanse AR the Aatter cese is slightly
superier to former indissting that it 18 encugh we
ssleet the sharasters ly streight selestion 1%self
for selestions in Moth dessert snd oulinary varieties.

Inden valuss were fitted for allthe varisties
tahen for study., This indiees e Mo weed to selees
the dost or wret varisties frem amoig the different

Ansther result obtained is that in the dessars
veristies there 1s 2o need %0 spply any restristed
selection and an individual selestion is demefistal,
Howsver, in e culinary varisties the genetis advense
for the charssters wvas saleulated after applying
restrictisn for girth, The charester 'mmbee of fiagers’
has got the saxisun genetic advenoe,

A most general index also has bean worhed ot
W selecting those charastsr sigaifiemaly inflwensing
the yisld in both the type of Wammes. The genetis
advance of this combined ssleetien index also was worked
outs These indices end the path sveffictents will give
@side 1ines to seleot shapasters, whish are of mere
soniriduting asture to yield.
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Appendix 1. Anadysis of varisnce and OOVArisnces

$a dessert varietiss.
o« _ Nes of chavesters
) @ "o
Replisatione 2 m »BS 37
Varieties 35 @ApANE"" 20MAB™ 46,0000

|
%
i
!
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Ny of height with

Soures - %’ | vf,‘{
Replicetiens 2 W0 350631
Varistios % 830,127 159.0667
Brror %10 0:3623 OeSHAR

Ny of girt vith
Seuree

o mnw«t v%

" Aeplisations 2 MMW

Yerieties 35 9906 MMT,9500 135,190
eror 10 14119 906136 2.V

My of girth with
Souwree

ke

' 01584 02780

|

i
3 I
i

otiss

2







Souree | m oL b of
(’) (8) t 3
Raplications 2 1,4003 03964 O, 7768
Varisties 25 d1,097%  «2,6008 .40
Exror 110 w0, 0018 «0,1110 0,000

Souree @  Mmberof Lagthal Tield per
10) (11) (12)

|
;
!
E

Replisations 2  7.30M2  #19.8330  A4.6908
Verieties 55 52180.1109 ~21M61.705 29A6.06M
110 290.5801  153.5597  7.8895
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of r of

Soures « w o %
) » "

Replicstions 2 15,0110 29,9334  <35.8%03

varieties 35 MRASA0 AMEANIS A.76)

Ryver 10 6072 70000 5,70
u. o€ wigs of m i

|
i
]

Mglisstions 2 AN 72,679

Yariotiss - » &700,0001 SN 9900

Rrver 110 137400 960073
Nep of nm o m with

- - Swe

Yarieties 55 <8007V 2382007 ”ﬁ”
Errer 10 9993 049683 0. 7006




Sewrce &  Bamder of Bamber of Lingwe
9 b

Asplisetions 2 «0, 9108 1,909

Yarietiss 55 «122 .,2009 o ST

Error 110 0+3300 Qo742

|
4

Raplications 2 40,0330 «2,2937
Varistiss 35 M1,4060 292,285
Errvor 110 172097 79077

|
4
il
s

ctwma(-;su

Replications 2 0s5830 DI0h  A,3664
Yaristie 35 209450 » WHEA0 N7
Erver 110 149033 G356 3.299




”cmutmm

RPN
- @ e e
™) m o
Mplieations 2 O 17,5009 3.5\
Veriotiss 35  10h,100 TOB2992  161.0017
Rrrer 10 24002 25,9429 20A290
Nap of length of fiagers with
Sewres |

« e
W  wm ™

Aeplieations 2 Ot 09 <O
Varieties 55 10,7909 ATIME 300
Error 110  0.0M8 083 0N

) of Length of Singure vith

W

|




with
Seuree @  Mmberef b of Siagere
o e
Replisetisns 2 OTE0 «0, 1626
Varteties U X 0,6380
Erver 10 0,050 0,014

Souree o | um o Yield
e %r
Aeplisations 2 «0. 9553 Ooled29
Tarieties 3 T« 359 B8
Srror 110 O 30" Oe2998
Ny of susher of hands with
Seures 4 Ny ef  Length of Yield
i e
Repliowtions 2 «0,3000 ASR 0,803
Varietiss 35 .58 S2.0806  9.9798
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1
!
2




of mmber of fingers

“« Langth of - Yield per
™ ) ' tﬂ) |

Asplications 2 1,054 07967
Yarietise 35 10,7225 .90
ror 110 0243 =Dy 0087

o J 08 Lmgth of pesumls vith

et -

Replisations 2 «A8307
Yaristios 95 103,900
Error 110 2,997

* Stignitiomt at 3 lovel

*» Signitiomt at 1% Jevel



Wl. Amlysis of wrimees and soverianses
| ia eulinary varietiss
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Mus of charestors
(1) (2) 5 )]
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» M (12) 13)
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__» L)
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ABSTRAGTY

Investigntiions en $he different serphelegiend
Gharesters were wndertelion frem the erop reised at \de
University Benena Researeh Feve, Kemmara, The plamte
wore grown ia Rendeniesd Mieeks of 3 repliestions,
There were 38 varieties in dsssert yype and 30 in
culinery varieties of bDananas,

 The tapertent morphologieal charesters studied
vere height, girth, mmber of lesves, veisht of hands,
weight of fingers, mmbar of £ingers, length of Lingers,
thickness of fingsrs, mmber of hands, muaber of Lingers
por hand, longth of pehwnsle and the yiedd.

In Woth of the growps all of thess ChArestiors ware
shown bigh signifismnt differense amsug varietiss, Ia
ssay charesters and in yisld ¥he ‘average values' were
slightly grester ia eulimary verietiss,

The sorvelation stulies revealed Wbt the
phenotypie and genctypis esrrelstions of all thess
ehavesters with yisld 1s peaitive, The path ssetfistent
_amalysis en dessert varietiss has shown that the
charester heving mecioen contridution to yield is wveight
of hands. The Wight of fingers mnd musber of Lingers
slso influenses the yield indirestly,



In e oate of Gulinery varistios of hesmnas the
mmbey of Lingers had 1he nanimm direst sontridution
% yiald. In Wiis growp e escplusion aade wvas that
when the mmber of honds Lasreases, the mmbsr of
Lingers per hand 4eerenses whish will bring down the

Stwiies on the diserininmt funstion wvere alse
carried eut in beth the varietiss: The gawtic adveance
threugh diserisinmt Sunstion dida’t revenl ay werth
sigaiticsnee as the penetis advanses threugh these
Sunctions wvare less than What salsulated ty streight
selestion (ia both greups)e Thus Straight selestien
is snwugh for sush purposts ia these bawas varistiss,

By fixing index valuss for all he varistise ia
the two groups seleotion was aade saay, 7The dest
varietiss ebtained by this avihod were Chenkadall and
Red Banans in dessert group and Peyhumaan and Walba in
e odlinary varisties,

he results Lfrom the path amalysis has revealsd
that here 1is e oeed of putting my restristion on the
dsssers varisties, In the other grewp after putting
restriotion en ‘girth® the gametis advance were
ssloulated intividmlly fer the significant (¥he ones
tsken in this snalysis) merphelegiesl charecters,



It has seen that ‘maber of Lingers' had the maximm
gouwtio advance,

Pinally ty combining all the varietiss in tw
dasaert ad oulinmy groups a combined selection index
was also L£i%%ed, The guwtis advance of this index
was found to be nsarer to that ebtained from the

smalysis of culinery verietiese
111492
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