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INTRODUCTION




IMRODTCTLIOY

One of the nost imporbent sivancoo in biomebriceal
tecimiouen durlnz the 1ot few yoars has bocn in the
investigetion, clucidetion mmd wdezgbonding of tho
Jenotyue ® envivosment interogtions (Sracce, 19723.
Genobype % envivoumment intoroction inplicop ihe Joink
yogulation of {ho ghorotype by the gonoiyps end the
cavizonnont. Tlond beooGors hove boon quite swore of the
Gifflsuvltion in erop improvesent, thab celoo Lyom the
infinence of nonegemotic elomente on fhe oxop. Constoei
ond 1031 (1903) stoded thet larger the intesachions,
legcor were the choncos of pwogroes uwndor selection in a
beocding rogroanme, Oeplicstions ericing from diffcraon=~
tiel reppoage of genotypen $o covironmeato hove aloo boen
considorcd in detell by nomy vorkers incluling Alloxd
and Drodohey (1504), Boosse (1909), ond H111 (RUY¥3).

Swect poindo io o veluoble wuhor erep ovd formo an
inportent souwrce of foods eopecielly oovng the poople of
iowor ceonotilc claso in Xerolo, The production of the
erop 10 grontly limited by the imborent low rawcdustivity
of the czieting vowletion in tho sbtato. Jenco 4% will
bo desizoble to ovolve veziotien combining foavourable
abiributes of yiold and alapbebilidtys ond abienpts in
thio line are in progress in the svabog
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The obtudy of genclypc X eovironmnent interagtlon io
epoanbisl in brocding vaviotios for genoral cdopbotion.
Thin is pariiculorly inporbant in o avop Like suset potato
vhich i grown in &iversc agmo-clinotic conditlens of tne
shote; Genotype X envizonuent interaction had been xoported
for yield in sweet potoko by Jong end Park (1975) end
Zopolam ot ol. {19737,

Cuwo sliewnctive anprocshos of tha plent byooders
have boen $o devolop worictles epecifiealdy odopsed 3o
@ifferent envirommenso or adeptod 0 o brosd speotrun of
covironnients. A high level of genobyps 2 environncnd
interaction is favouwred in breeding for gpocifie environ~
Zonbg. Galle (1968) hap ovolved cuperlor verieties of
awoch pobeto opeelfieally adeptod $0 somdy losi collss
Towewor, 1% leoves the poossidbility of changlng cavizon=
monts in the sene lognbion over coamons oP yoors wneccownbed
for, So the more sffootive nlternative Lo to select
vordeties bogsed on ntabllity.

Differont appronches o measure the obehiiidy of
gonotypos  had boen dovised by soverel uworkers including
Lo (1954) Plolebed and Peberson (1959), Urlcke (1962),
Pinlay ond Wilkingon (1963) end Thovhers and huseell (9966),
Thegs obability pormnobers Vis.s soom, Tegroscion
cosfiiciont and deviabtlion fyon regresasion wers uved by
Therhard snd Busecll (1906) to cgoens the stabllity of
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genotype ond this zotbed wes ubilized in thin study.

She prescnt invesbigetion woo wilertaken to domeribe
tne phonotypic vordk ox 28 lnos of swect poteto ob thrce
tost elbes, coseos the ganobype = environsond intersobion
end find oub the obobility povometors, Thia sbudy io
reogeniod both 49 o oontxibuiion to the kwouwledgo of the
conotype x avironnent intorsetion in thio crop and to
serve oo o pealudo woe furthor iriels of newdly evolead

Jide tahge s
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SUVEX O LETTRATURD

The genotype X oovironnont intoroetion has bosa
widoly obmopved 40 pley on inpovsant pole in tho oxpresolon
of phenotyps. Tho lntordependense of lnhercnt endovaend
ond envirommental influchce bed long besa recognived in crop
rplandts, In oloplo vepds, (enctype @ enviveonond intoraocbion
coa be considercd oo the voriadion that ariscs from the lack
of covrosponiones betucen the fenetic apd aonwgenciic fochorp
on the developmont of on individusl, %Phe broeders, engeged
in the imprevenent of yield and othor charaoters in orop
planto, muwts thorefoze, poellne the iupovienco of ouch
intornotions end plon their brooding prosresten pecordingly.

& pavicw of the vorko that hod beon done oo fav in
vorious crope by gencticisto ond Diemebrlieiloms, reflacts the
conolderadlo importancs shab koo now bean athoched to ik in
plent broeding progeouons 1t 8lpe gives an incight indo
the sroboble mochanisng by which the plent speclos combab
the fluctuntions in tho onviromment.

L. Howizowoont.

vhen genobype ¥ environrent inberzeblon is consifercd
4t vill only be mpprorrisie to hove o cloxr wdersionding
aboub the envizonmont ond ito kinda, “nwviponment L8
conotitubod by phyalcal, chomlcal and biclogicol focboxo bo
the influence of widch a blologionl crgamisr is gubloohad.



Cozgtonk apd 1AL (1063) hove oloopificd tho covivene
monke into tuo iypss

(i) iBopge-gnvironcents dero-mnvizonoond is the envizonnond

of o single opzanion oo opposed 30 thoet of anotber groving
abk the pane tice and In oluosh the sane placss, 1% lncludos
variobles having oinll wrecopaized individuel offects lile
paysloal and chomicel ahtxdibutes of soil, olinmntic variables
like tcupereburc end bhunidity, dletrlbutlon and guelity of
poler redintion, Inscob pecte oud disocmees o which ibe
plopks are cxpoged.

(14) Yosrowenvivennents looroecovisomuent Lo compoocd of
veriabloo with large individuol offeots 1ike locobions,
soRStNe oF yeoro, fordilizer lovelo, plenbting dobes ohoe

Allexd end Brodshew (1U64) pavo snother clespification
of tho envizonnonh.

(i) Zredictablo covivormonds It includes the pext.aacub

feotuzes of the cavirommont cuch as clluate, 80il bype and
doy doagkh. It oloo includen the conbrollnble vorlsbles like
the level of fertilizor oppliostion, sauing dabos, cowing
dempiby amd the acthodo of bhawpooting.
(i1) Soeredichoble envizommentss 1t comprices the weobhey
fluebustions ouch ap Aifferences bodwecn geaosong in the
ooownt end dlstribubticn of relnfell end the prevelling
LEMPOTHIUTCD o

A low level of gepobtype X cavirennent inbovaction



will be deosivoble fop tho wapredicteblo sovironsent 90 oo
40 cagure pasdoon wdforalty of povrformenco. Howover, o
Bleh lovel of internetleon is preforwed in predictable
cavivennent $o produse noxinwm incroass in perlormantCe
1T, Oenobtyme x suvironoeny intersobiong.

Genotyps ® environmont lnbteroction bad long been known
to oscur in orop plonto. Perbops, oue of the cerlicoh
workers 46 recogaloe the inportonce of enviromuent in deterw
wining tho phonotysio expresaion wos Johormoon. de stated
thet Jenes alone were nob rosponoible for tho pernomal
endovnends of en individuenly the anelronnent glso hod o raxk
%0 ploy in dotormining the 'ilfe oltustion’ (Johemngen,
1609). 4o plonocring wods poved the wey 4o 2 grozber
undorgbanding of $hogc pxocengeo by which the genobyps and
oovironment joinbtly rogmlate the devolopment of pooticuler
indlvidunlsy which wen o hovo repupsunslonsg for boyosd the
confineg ol plont breedlng,

heeble and Pollow (1910) fowd ‘uoll-imoun geasonsl
flngtuations' affeeted height in geas, skeruon (1582)
voportod o gumetle differonce affecting the chloroghyll
of ondo wiich was undeteolobly when the plaaks were gruwn
in subducd lisht, Lub veveslel iteelf by dhe blenching
and dooth of one gomebic olsps when they ucre grown in
direct ounlisht.

Hoyen (1922) oboerved o very low corrolobdlon botwean
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the protelin condond off self-fovtilized enps of norapl
vordetico of mnize opd the percentaso of pooteln of dhelr
prozeay geovn in the follovwing yoor; end he attribubted 1% to
the fluctuntions in envirommond. Sinllor pevent~offopring
coppolations vore aloo obbtoined by Juser end Ausemme 1951),
and O'Helley oud IRkl (1032, 1MI3).

The corly rovorts on the cavirospantol offechts nenticned
oboge eon be repeedoel oo neyo cooual obsexveilonn, slnce
no effort hed boon dome %0 nopcog the inborastion quantito-
tively. In lnber years, worko hod boen donc 30 nessure the
indoprachion offoobs end work out the slability pavencters
in vorlous croyds

Thou h rouotype % opvivewmsont intercction hove
reocived copoiderableo etbtondion in rcoont yosos in many
sopoptont orops vory 1lithle word: of thio nature had been done
i sweok potodo o date. A cropewise pleturs of gope of the
ipportont resesrehk work im thio line is pxesesved below.

Gkung cb al, (1971) repovbed significond inboxostion
betucon veriotal chorasters end esvircnment. Chosh (1572),
vaced on his esporlnonbe ab Centrol Zice Reseovch Stablon,
Cuttosls, woo able o chaorve olgnifisent intersetion with
envivesmend for yicld and idensify vezichies with gemcrel
and specific odopsabions to ifferont fexbility eondibiono.

Shadere Cowde ob al. (1973) nobiccd conmsiderablo
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weietion in the phenotyple performonce of yield over
envizonnents, oigalficent genotype ® environrent indepe
astlon ia groin size uas voported by setbek cod Upsdhyoy
1975},

lovrye and Singh (19773 oboerved oignifiocsub
internobion foy yield and yiold cemponento aend found that
the eigaiflcence in interpction wes duc $o linmeny coumponent.

Eoltsikes and Terter (1970}, in au expericent thab
involved 4 to & yoars and five locotloms in leotomn Cancda,
showed that o siguificent ypogoriion of the luverachion
component of vavianse wes linounly wvelated 4o the sdditive
envizermentol component for yiold, oland el bt end daye
o uaturdty in some verietieon.

Bedns snd Cupba (1972) soponbed signillcont genobype &
environnont lntcrection fov yiold el yicld ooajonmis.
Bhullar ob al. (1975) found the geuetype % envizonnent
interagiion for yield to be sigwillcont.

Sorghl ot als {1975) noticcd that mmvironmont had o
movked inflvmnos on the ezpression of yield and 1000 sesd
welght o vhest.

Ganbom gnd Sedn (1977) Zound tne non~linecr dovietion
compument to glay o prodesinont role im the fonebypo ®
coviromocnt interestion. uUupba ob als (1977) and Toalan
ot ohe (19772 zeporboed aignificast imteraction of gouobypes
with covirenients for Fjield,



Chsadbary ob al. (1978) reporded thal both linesw
ond non-lingqy conpopents copbtmibuted to gouobype % cnvipon~
nend interactics for the hopvest index in vhoat.

Genotype & envizonamt intcractions werc found bo be
olsnificont for otrow lengih ond cow longth (Teil'le ob ol
1979a55) «
tietso

Tield was fownd {0 be influenced conpldersbly by
onvironnondel diffcrenceos in hytwids gnd conpopites of molac
(Cikhodo and Rel, 1974). Sinilar interastion for yiold was
aloo ohooyved by Millon and Sinzh (1977), Govdner and laveek
CIO971) and Usle Gontporasn mnd Mwuos Opozeo (1977).

Sodkbod-lleogar ond Mekodl (1979) zeporved
signillceomt penotype = envivoament Interaction for ylold
ond oaturlty. Intornotions for yield and protoln contens
weze found 46 be significant by Pollmor ob al. (1978).

Uk ornd Alber {(1973) found tho gonodyse = cavironmonk
intosaction to be highly significent for lodging rosisbence
ond moderately slonificont for cerdy vigour, tillsx muzber
and 710ld.
ba‘g‘;’ﬂ’ 35

Sengn Progedo Bao {1909) zeported that gonobype =
envizonnant indoroction weo signifleant for groin ylold
in porgwm, In o taial thed conpriscd powonted lines,
ynrido, tue=conyponoas blends of porental linos end Lwo-
conponons hybrid blonds grown in nine awlyomiends over
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o yesyo dn lowp, Reloh sud Atking (1970) oboerved olmmis

fieant interootion ond Jowd hybwid blaodp to be mogt shoble
popalation.

Joweth (1972) vopoerbod pignliflicant inkerschion for
yield cnd gusgested thob Shaoo-wny erooses followed by
alngle-oross hybrnids were nost osablo,

fn evaluation trial of voricties and hybrdda for yield
otabidity over fesh Afviesn onviyonmonts shoved thot gonotypea
usually 4iffoved sipnificandly in Hholy Tegresuiom on
envivonments (Uajiou cad Doggest, $972).

dehaffert eb al. (1972) showod thet the genotype x
environzmeat inboraction wog significent for jleld and seed
welght. Sigificont insevaction for yicld way shoun elso
by Fofold et al. {19T6) and Loo ond ltao (19785,

Sragoes

Loliun, Deotyiis, Fhlouz ond Foghucs woro shown %0
indorach olgnificontly with caviromment for forose yield
(Aldwioh, 1978).

2om 0% 2le (1978) nobiccd thot dlffercnces in light
and tenporature had olgaificons intovoction wlth genobypes
for peed welpht, leal muber, leal sves, dry woight of
goeedUnpg end $illers in brone preae

Genobype % envirommond interaction was found 0 be
slgnlflcant in beone greos for leef yicld by Tenm eb al. (1978}
ond Tan ob al, (1979). lopphological chaorvectors were shoum
%0 have sigalfiomnt gonobype X envivonuent interaction by
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Pon b al. (19790).
Iyloes

In an exporinost conduched ab 041 Jeeld Resenzeoh
Stabion, Tumagedh, Jooni (1972) obmewved simmificont genotyre
z auvironnent inbkovoeblon fox yield in creencren end

identified voricblon uith gomeral ond epeciflc alapioiions.

All-¥hon end Youngs (197%) oboewrved slgadficont
veristion ln the protein conbent of pees over envivomnomis.
Yogsin (1973) reported significant indevmotion for yield
in brosd beons gnd fownd thet 1t vas contributed by the non-
Mncer conponant of injoraction.

Sigoifiesat intovschion was cbserved for proteln snd
petblondne content in eoupes by Blise (1975). Pondey end
Gritton (19757 found the pomobtype 3 envivonsend intcraction
%0 be ulgniflcemt fop doye 40 blooms plant helgbh, pode por
plond, sesds pexr pod, cecds per plant, seod woighly yield ondg
geed protein in poas.

Pingh et al, (1976) »cported considoreble interaction
of environnmd with genotypen for yield 1m bloek gres.
Jerayn (1977) found that the projein contont of pecs vavried
obonificontly over cavivonmonts,

Proteln cunbond in ficld beong wes found 10 be
infiucnecd by environpentald flustustions (Abo-Hemosi of 8l
1978) . Ehop ond Deskioe  (1978) zeoporbed oignificand
inderaction for yicld in vinged beon.



tadler and Sottschall: (1970) found in peos thab
genotypes intersebod with cavironcent for the phenotyple
sxyrosciong of charoelerss pod munbey por plank, seed
nuanber per plant, protoin content end yield.

Soybean

Hangon (1970), in his bloueirical otulles on soybeon,
noblesd the yicld b0 bo effcoted significently by environ~
oenbel fluetastions. Iho gomotype = euvironnont inSevastion
uas fowd 4o be dwe to Bigly sigmificent lisose componcatb
Rokewals 1970).

Subtrazo ok ol. {1971), in & otwdy couprising of 16
honozysons lines dusins nly groving 0otoono, saowoed oigni-
ficons genotype X envivomont intersction and pinpoinbed
vorieties with gmeoral axd specific odepletions,

Goponi eb al, (1972) obsorved thad gonoctic differences
with reopoet Go thelr regwesalan on onvironmestal indices
vere significont foxr oeod amd fodder yield, nuober of podg
pur plond, noobey of brobobes per ploot and plond helpghb.

Vexca ab 81, (1972) noticed thet grein yiold axd
grein duoroglers showed intercotion effectv.

& ubudy ewnduoked in Tlillpplucs rovealed thed
vapistisg diffoped in rhyslologicsl respongecs to goasonsl
conditions, 7ot yield otabiliiy ves clenrly peeognlseble
at o ganotyplo choracker (Uks, 1975).
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Spoomdnud

Gjome enl Adelona (14970) zcporded gemobype %
envizonnony intereodion Fov picld in groundnul, Internetion
wio fownd 0 bo sirmificant for yiold in buach vordctios in
o triel cenducked ower o uide poage of looeilisien (Joshi b nla,
19723«

lichinder Blngh ot al. (1973) fowd the gonetyrpo %
environnat inge flon for yiold %0 bo ciondliceny ond

lisesr component conbribubed dousnds tho interccileon wioreos
non-ddncar couponant wan nedisible.
Sobhon
Ueredith snd Bridge {1972) fownd siamlfioomt ponubygpe
« covlroneent intercetion for yicid in wylend cobben, Houevor
no such lnkorastion wan cboorved by bingh ob el. (19730
Gigeificont veplotion in chevnobters of wrland cotiton
over differcet envipamnonbo wos reporbed by Geddley (10V5).
Inges eb el (1975) chowsd hat lint gualisy of cobion waes
verkeily infinonced by cavivonmontol voriodlons
Jubg

& gbely oa vorfetier of foxghorus copumilapig snd

8. olisopivg wedor dronsht eny voserlopged emditiong
indiontel Bhe choence of gouobype X covizonment inbernction
for natarity (Dospky 1900«
Fonade

Eore (1969)s baved on bio esporicsnts copdusiod in
Toronto OvVSY pany yeard, choved vhal cavirounnensel footors
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hotl infivoenced production and frult slzge.

Slenifleant Snlopeciions vers shown for plaat helght
end fruit yiold by Poter ond Bol (1070) eund they attributed
1% 4o lincer congoncnts Outler (1978) fommi the interschien
o be sigdficent lor the mumber of frulte,

ZLobeneg

Goactyps » yor interaction wes found %0 boe signie
Tieond Jor scopoulce chevachkors i Lobsecs by Mmoo snd Ayabe
CinBhy.  Sicllar rasulbe uowe zise ohtalinsd by Chasy ob ol.
(39755, Toplre (1977) cboervod chimgen ln shonieal conposition
svor differont onviremenbs.

Uani festablon of inbercction eflegio for yilold wop
ovidant in doublcd haploid lines of flogwcurel tobscos
{Oke ob aley 19771 Zoomt ob 8le {1973) showed 3ho intope
seblon 40 be of coasidomalle magaitule for norphologicel
SDEractort.
20boke

£ phedy invelving diplold ond setraplold lineo
veyealed olignifiotnd conotyno x envizonasnt intevastion fox
wuber yield and other sorghological shovnctsrs (Sekhon and
Rowey 1569), Sindler reoulis wors obtalned by Dornier aod
Sinho (1970) and thelr shuly helped %o locone the vaxlehien
sudseble Sox speplfic locations.

Cakioko and Teuer (1970) roporiel gencbyps x envizone
noat intorection for plond hoicht end fubcor yisld in potcte
veriotel trigls oonducted in Udbele
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el (1971) chowed in bis siudiss thal bigheos yiclders
were ofben wnoteble wblle the peedlingo with everage shebility
hed only podius yieldse

Savent ond Mandlol (1974) Zownmd signifieont interastion
for Yubor yleld. Intersction for tuhor yiold, bubor size eud
abarch embent were found 4o bo signlficmnt by Swiesynski
et al. (19753,

HMesordiow end Killlck (1970) oboexved the intersciion
£0 bo algnificent for $uber yicld nnd epecific grovity.
Gzporlment by Tefpe et e, (1976) chowed the genctype %
cavivonment intersebtlon %o by more spigniflcant thon senobypic
efifeet for the viscomlty propertics of starch proin.

Tuber pob snd yield wove fowad w0 be mariedly
infinonecd by covironnont (Homooon aad Robde, 1977). Leser
ond Desboroush (1977 showed olgpdiflemit veriebion in probein
eontent ovey cavivonuenta.

Tobal poldds ard weduelin susars os well an bubow
yicld wore Zound Yo be greatly influenced by cnviroument
(G*Eeofoy 1977) .

Cazwoy

A gtudy conducted ob Uational Vegobeble Repeorch Shobion,
teliesbouzno zevealod that gerotype x envizonnent interpetion
cxleted 3n coxvob Lo peot yicld (Freeman and Doulter, 19753.

Poul (1974) foumd that § -corotone in covrob voried
oippificsntly over covivonoonhs. The flovowr ond conpoaliion
of volatile coupounds were also founl 40 be affected noykedly
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by coviyonmend (Hands 19753.

Dowker ot al. (1976) rogortod oimmificant penotype X
envirennont intoraption for yleld, peveentase of aplit w0053
ond voolt lengbhsdienclior yabio.

Suzer beot

Roots cherostors in ouger beot wors found 0o be offeoted
by tho wvaristlon in the enviromnento (Boxmooheusmry 1973).
Yiiley (1975) showsd thaet the poot yvicld differed nuxkelly in
egprogsion ovar ocavivonnonto. Such intoroetion effects wope
oloo roported by Shivormeto ond Hosckaws {1577).

Houfe and Coldel (1973} roporhed algnificont gemobyye
% cowlronzend inborgeblon in mupavbest fop Toob yield.

Syees nokabe

Huchoen and Pope (1970) chocaved chomzos in i ond
sotol oeldity of the roots in weoponoe to chongss in ooll
wolgbure conbtent and soil tonperchure for the eulbivars
gzpoocd 0 woh cold poil conditions before harvests

Haymos nd Ukoley {1971) notiewd voriation in suvber
and yicld of tuber due Lo sesmopnl fivctusbions. Howover,
noe atbenpt hod boon mode $0 eosoos the oxtend of imberpotion
in thene cxperimondOe

Haomabts (1974) voported genotype ¥ omvivonnend
interootion in owech nobtoto fop dhe chomicol componondeo OF
fubers e found dhod cowbohydrate combont within o culbivex
vericd socng the losghions of cultivation groeter thon omong
the culdivors ab ony lccaticn. Dub copolmo eonbent showed
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voplabion anong cultivors rore then euong sitao,

Jong eud Taxk (1975) chowed that the genotyie &
cavipovsent internoblon hed markel influcnoo on the performance
of myeet potobo culbivews, Bighly slgnificant Insoractions
were obtelued for yicld with venpoct $0 variedy = plte snd
vorioty x sibe 3 yosy isterocoiions, ibhercas veploty ¥ yeow
814 nob affoed the yield opprcciobly,

Prodein content in the roote woo Zowd to vany signi-
Llopntly over smvlvennents by T4 (1975),

Remglor of ales (1978) observed eignificomt inberaction
in oueeh potabo for yield. The lincor conpoaent of the
inboroctlon wan found Lo be hlgdy significant. Hovovew
variance dug 4o pooled doviabtionn were megliglble saowing
oejor coupoment for the difference in eobability wes dus bo
segropnlon and not dvg o devisiion fyrom i,

IIT. Stebility in crop plonts.

Plonts ave egoipped iz o vardely of usyo %0 GOpo up
with thely envivonments This ip mede possiblo by the genersl
and opecitic sdepbebions develepod in gpeclos ox pogulation
durdng the eouroe of ovolution (Hallace snd OGrby 1903}
Comaidorable interest ozichs in the mochonlom by which en
individual stabilice its behaviowr in the fase of warylng
onwvironoensal Inflnences (Srodsbews 15€5).

tinther (1945) proposed that en adapbod gunodyrc or
wopalabion 1o one whloh mwrvives the selection jresgure by
oskibiting o bosber verfornonce than thab of the stondaxd.



Wild populaticns of plents dioplay o covies of
corproniese bobueen opoelal cpd gencral ndoglotions, dopanding
agon the provailing esplogieel civgunohoncos ond poobe
ovoluiivoary Ristery (Cethomy 10433,

Topnor (1954) demned *genetio homeostasis' for tho
Diechonian by which memebypos ove IZloxible and can adjact
their genobypie ond phonotynic shobes in yenponse Lo the
diflevent envivenmoatel conditlond.

trezing (1956), vorkdng on oots, emploined tho
phenonenon of component compgnnation oo o ucchenion Inperting
boroosiasie for the ewmpdor cheresters iilke ylodd, Jimdloy
biolosicol cxplanabions wore repawded by Delns god Suphta
{1972y i vboot and Pebor ond Bal {1975) in tonabo,

Adongs and Shewl: (1959) weported that the eoefliciopto
of variebility in dlifereny snvivonmombs were lovgor for the
inbrodn than hybeddo.

Sein exd A3lawd (1960) fouwnd thal he moinbenarcs of
gonoblo voriebility in pelf-pollinoted oropn dspended not
cnly on the lew iacidenes of nobtovel ovoosing anong gencbleally
diverne linca bubt alse on $he subsbonbiol hotorouygoso
advanbonGe

Allowd (1451), workizg on Moe beans, wopowiod thad
edvancod genorabion hybeld populstion wews highly bulfered.
siniler seoultn wero obibalned by Jixday (19635) in borley.

Sirmondo (1962) zeviousd the pvidencos Lbed mixed
population o seli-pollineted erops wore pore ghable ia yicld
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thea their conponeants.

Griffing and Tongridse (19637 veported that the
hetoronysobes in pelf-pollinated cropa 4id nod Jdiffer in
the hedoroble rooponse uwndor favowrchble cnvivonments: bub
under wlavoursblo covivonnenis, the hybrido hed & grostor
odvanbage over thoe homzygobos. Alled end Verkoon (1963)
obtained similer resulto working on lna beans.

Allosd ond Bradshny (1964) suggested tue ways by whlch
a vericky con cchieve obobilisy and tormed then individusl
buffering cnd gopulosion Duffering.

oo of ol, (1989) dioproved the belicf thed hybride
wore nawmd Ior bobter fmyalng eonditlons, in tholr studles
o the otebllity of hybride and warletles of sorghun under
streps end non-giress conditions.

Hetoreaygonity woo found o gloy o pignificent pord in
Qoterrdning rospouse Lo Qifforent environponts in bolh diploids
and tebraploid potaboce (Hokhon and Rowe, 1968). Relch and
Alsing (1970) veported thad twowconponend bybrid blomis of
gozgmts were the noot stablo in e triel thed invelved peventel
linog, hybelds end tuowcoiponeat Llesds of paveniagl lines
bogides hybwld bleadn.

Jouett (1972) found the Iybeids in sorghua 46 be nore
gboble thon porents aud obbtained evidences which suggoobed that
threo~uny erdooog pighh be mopoe oheble then pingle crocs
hybeids. Howevor, llojlou end Dogzebt (1972) obteined no
convineing evidenge of atebllity differences hotweon verietian



and hybeids oo booed gonobyps gEoopinge
Shedloo hod alos becn sexwied oub be relote sbebllity
dlmeeddy bo the getebnlic ond obther funeblons tcouwring &Y

eollalor level,

Dan sl Jein (1972) veporbed sdrndiicomd corvelotion
in g3adliily of yleld with ohipore €voquoncy cod mitoble
indazx in wiont, therehy isdlosting $he postidllity of
ogesriaining oboollity by oybologlen) pmeanalops.

Zevo Hohor ood Jain (1975 working on ubeats found
whet o otadle varieby vio eyniped with the ohility o
poinlein o rolotlive countoney in 4ho enowad of DS ond
oeladive plostiolly In $he wgutbesis of 0.

I¥. ZDggoloneont in Plonebriesl phesosches,

One of the moot iupepbant edvoneos in blomotniesld
sechndausn durly; $he lowd fev yeoro hod o in Bhe
investizetion, elvelfpilon ond uderstesiling of the gonobype &
cavivooment interactions (Sroogs, 1872).

van bhougl, the iopowbonwe of genotype = envigoeront
inboreshions wore reovcaized woll and theoe wore Enom 40 We
nepiieble (Sisks g Medher, 1999), cnd stebistiond
techniguen were ovallable, yeob bhoss wore megserded oo
lntooboble end poln effopt wos $0 rofuce Hon ¢p conle then
ouss Thowd convenblonsl atobisticel procclures Of oplbistlag
wne And fon Anlo coLponser yicided uoefud inforoalion

in plemning exd ooporbloning of ovelloble Toowiross, Sov
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tomiing mrogrez.ep asd hardiing tho brecding materisl, thesc
ampdyooe did not plopoind sonotypes vhich were stebls im
odeebivity, oulng 4o the chanse in ronks ot difievent
s sl el ie Fiek i1: 3

Levds (1994) cumgobed e pimple tknoure of vhemobypic
shability vhlsh ko temsed ‘obability foctor' (8,7) and wes

aaprasoed 8y

vhere X wan the meen volue, Hele ond D.4. vore high
end low yiciding emwivonmonto respecbively, aximum
phenotyide abebiliby voo won S.F. eguasle uwplty. Dras-back
of thip fowsulo wos that only two cnvivonnonbs vere holen
into conpiderobion in dotowminiag bhe pbtability.

Ploicted acd Fetergon {1659) decoribed & pwocedure
%0 chopooborize tho stability ef the performence of sewveral
veriebtice wheyeln o combined sxelysis of variance eb all
covironnents was compubed fov each pair of genolbypes,
{glp=1)/2 paizo for *s' vorlotlon) end an ooluoste of verlonce
dus o the intereobion (re &ly was obsolued for coch pair and
£op each vexicty, Dy thio bechmique the veplety ueving the
gnallesh neos vaiue will pe nogu stovle. Howevory cale
sechnigue beeomes laporious es the nunbor of verietics 4o be

inog



analysged lnoscoses,

ipleko (1964) developod o aethod 4o cotimnte ‘ceological
valonos® or "coovelense's. Feovalerce is the comtribution
of eseh senotype to 3ho gemotype ¥ environnment intevactlon
o of sgueren. The varieby with lesst ecovelense value
would be more stoble and vice-veras.

Thls technique hed becn ueed only to & very limited
oxbent {Pejer, 19067 and 19733 Ounloet, 1968), Fojew (1973)
revorted o siznifleont nejotive coxpelntion betuwoen yields
end eeovelence values in ragobsrry. Qualsct {1366) reported
ke absamec of @y coxwelasion bebweon ecovalence wvalues aud
oisbllity poranciove of Dberberd end Buosell (1908). Jojor
{1957) empoludod thas this nethod was gugoricy wich Lbe
mober of enviveonneits wos linited,

4 dymacde opproach 0 the intowpreostelion of warictel
sdapbation 0 vapying envirommonis wes developes by Flaley
eod Uillingon (1963). 1% led 5o the digcovery of a linear
reloationohin bobwoen senolype X nvivonuand intevgetiion
compononta and onvirenaontel effcote, wuon these gffcels
were nadgured on tae gwue senls ag the senotyyic eflesdo.

Everhart eod Duesell {19063 modificd the mesrescion
wesiedaque of Dinday and Wilkdnoom (19533, by odéing another
stabi ity powepobory nemely deviabion from regrepsion.

Tal (1971) preosanted a uathed of gomouypie esandlit),

bopoed en the yrloclcole of sizucturel relatlonshivp anelrsin,
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vhers o genodype 2 aaviromeent interaghien of o paptleulay

varicty a0 paziibioned into Swo componownbs wid., the linesr
regponse o environuontel effosts ond e deviation fron the

1inced response,

The spproash of Pinlay asnd Wilkinson {(1963) "borhord
and Tuosell (1905) and Tai (1971) wes puvrely stablatical axg
the conponconiy of those onniysen hed not boer yolated 1o
soyaneters in o biouesrical gonobie model.s The socond
approach ig based on the 2ibbing of nodels which spooily the
contribution of genobtic, eovironmenbal and genobtype x
onviromnent inkersotions to the goneradion meons and variences
vnich nlloy for thoe contribubion off edditive, doningncs zud
aplotatic gene effcobts 4o the genebic and inbepsction conponenta.

fuclowhlonts (1966) developod o nothematicnd rcdel se
wonguee the genotype = awivonnent intorasiion wion only Wwo
honopygous porents yorc geown wndey o lovge nunbor  cnvizons
jalzukss

Tuedo~Alanio aod FiLL (1956) exbendcd the above wmodel
%o Llzelude ¥y botween tue horosygeus poarvaab.

Perkino and Jinkes (19680) extended the becimigue of
Duslo~Alanis (1960) and Puclo-flenis and HIlL (1986) %o cover
pony inbrod limoo and erooses omong then. In this techolque,
pradiction of cenotype » envizorment inbterection of inbrods
ves not possidle vhen remeinder varience along wes significanb.
8o o rethod hod boen devisod whsveln it can furthor be perbie
tioned by the growpinz of vaprieties inko hologenmous (roups
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on the bosle of plgnificamce and direction of doviations
fren lincer regregaion (Cevkins and Jinks, 1958k),.

Pering and Jinks (1968p) further oxtended this
uevhedolosy o o large smber of miscellancous P, ubich
moy not heve sny oystomstic reletlonghlp with one anobhey,

Buclo=~Alands (1956) end Porkine and Jiaks (1971
extended the opdel of Bucio~Mlanio and FHill (1966) to inelude
Ty end ¥he bock czosses (B‘ aad By3e Uhile revking (1970)
exbonded thio nethodology te Iy hybrlds in o diedlol seb.

Ppoerym ond Pexkins (1071) groposed independent
cobtingbos of auvironmenbeld ilndices by sdopbing opesial
technlques.,

Loher on,uhore lapge awber of cililvars were involved,
multivericte analysen and clupter anclyses had bosn uned to
Purtheor illumlnote tae nabure of gonodype & environwend
inberacstion; by deserlbing cosocisbionn anong geacbysesn anfl
by ohevachorising onvironnontn {(Mhangonery eb aley 19743
Tyth et al., 19753 Dydh, V7T <horbter et al., 1977).
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IATERIATS AND METHODS

The present inveabigation wes aimed ob cvaluabing
gselected lines of sveet pobteto ab thrce test sites to vork
out genotype x envivonmenid inbevaction end shability pore=
ueters for yicld ond obher traibds.

The pateriaels for this study comprised 25 hybrid
iines of swect pobeto evolved through hybzidizetion in the
Departnent of Agricultursl Botany and three locel culbivors,
detalls of vhich are furnished in Teble 1,

The expericent was conducted in the paddy fields st
the Ingtructionnl faru, College of Agriculture, Vellayani,
fedel Agronomic Research Station, Xevemans apd Rioce Research
Station, Keyericulew during the third crop scason, 1979. The
dede regoxdlng the crop period and mobeomological vwariables
for the respective periods eve provided in Appendloes I, II
ond IIL,

The poil types 1z the different test sibes vere
clayey loam in Velloyveni ond Keorvemsne and sandy loaa in
Eayeriulam,

1. Yoriedz) evalustion.

The experinent was lald out wniformly in three locotiono
in Rendomiged Block Design with three replications using
28 lines. The plot size uas 10 sgea. vith 10 pleats per
vlot plembed on mounds one meuer gparts Culbural operctions
hod been cerwied oub in conformlity vwith tho recormendatlons
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Table 1., Uones osd parcasoge of 26 lines of oucol potato

%;1 » Toue of genotype Faxontoge
"Gy
1 1.2412 J.29 2 Choltowavalll
2 #0416 'y
3 ~e2421% as
& 172045 Thoidiorevelll = Bodhrelkolicinmele
5 .2712 Cholzpreynlll = J.89
6 EL2742 )
i He274% re
& Ha2787 Y
9 S#2750 28
19 He 2?52 L2 )
Kk Yie3052 Polohokzam % J,29
12 11,3050 Y3
13 Hes11D Palehelron x Chokkarovalll
74 Fu3402 Jogpor % 1148
15 1143426 oy
16 21,3802 Joliwdor=3 x .42
7 3000 »e
10 14021 Choklravevalll £ T.0,40
15 H,4024 [T}
20 144025 Y
21 144025 1]
22 1eA1E5 Choédaravalll x 11.42
25 14926 -
24 i 44328 Talchakran X Ha42
o HWA329 . [X)
26 vichiveliln Loend Varichy
27 Tobhoron
chumaln Iy}
25 Podhroikodi~

chnpolo 'Y




of Tackege of Ivactices of Forels Agrleuituwal University
{Anon, 1978)«
(1) Zloanbriesd choorvablons

Biometricald oheorvetions vere recopded for the
folloving tuoito ab the tlme of horvest, Crom el the plento
in each Dlot cnd the Dosn voluos workcd cut on poreplont
basios

{a) Top weirhd

The bobtal welght of the shoot, oud ot the base ven
raconded in greng £or cach plond ond evorase noited oub,
(b)Y Zearth of ving

The lencth of viae of the iandividunl plonis wes
neogured fron tha buge 40 the Uiy of the longooh ving in
centineborde
{¢) Humber of buenches

The mmber of bronches within 50 om fron tho bhage of
the plant wos counted end the overs e nmmbor of brenches
nen plant worlod oub.
(2) Pumbor of uboro

Tobad nunbor of moykeioble tubers from cach plomb wan
pounbod ond avorage uorked oub,
(o) Dousth of tuhovs

The longth of lowgeot tuber of soch plant was nenoured
ln condlneters.
(£} Clzth of tubors

The civth of the lemgosl buber wued for leasth
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noeaouremont woo recorded in enbimetors oo the avewase of
the glzth neoowreneats ot three different portlong vid., ong
iz the niddie and the olhiers, o quorbter dlgtonco avay Srom
bosh enlls of the tuber.
(g) Zozvess index

Hervent indox wog eploulated on the ratio of the tuder
yiold to tobel bionesd,
(h) Dpy weichb of tubers

daople Lubers were token Lzon cack 210t, thovouphly

wogned with distilled water, wolpghed, chipped lnto plecos
rnd gupedzied Lor two doyp. Thoge wove bhon oven-dvicd fox
6077 wnbil ito welsbt bocome conobent ond the final uelight
uog boken. Deon this, the percentege of dvy nobsor of the
tubor woe calculated and rocorded.
(i) Dubor yield

ho toted velrhh of the apxlieteble tubers per plaend
in groms, wod recowdeld smd $ho avorase workeld oub.
{3i) Chomjeal emolyeig

The cherdcal annlyals vas ocomdushbed on the meterials
wused fox &ry nadier ostlmnbion, after meling 1% lnto finc
powdor,
(a) Dboreh content

The perccnbage of sboreh in ihe somydlos of buber vag
estinabed uoing potasciunm fervicyanide nothod (Lewd snd
Pignom, 1970). The volues were expresoel ag percenbtase of
dry welght of tubsrn.
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() Buger ooatont

The gugor conbint of tubor wao estivabod ocoording
50 ByuJAL0. (Anon, 1900) ond ompresned Op perconseso of Guy
yelsht of fubor.

(o) Darotone content

Tern graomos of dry ssuplo was oxbroctod wish potroliun
abher and cootono (50:50), The oxtroct woo theon vashed with
wator o renove ccobtono and then driea ovar sumhydeous sodiva
gulghabe, 1 wes Liltored omd trested vith oluniniunm ozido;
agoin filtereld ond mafo uwphe 50 nl.The shoorbance ves nespuved
at 943 mme. Uarobeno conlend was ccleoulaced frou the stendord
gropn (Uuryenoraymne D20 ob gl., 19080,

(2147 Bolilne index

Phe bubors Aoyveohsad sexweboly fron etch Lo00b)pe yere

wochod end stored ob roon baperature (obouy 26°C) fop
angrozivabely thves ueels bofore baking. Babing wop done ap
new the nethod of Comgdonbin of pl, (1906} mud ooreened Lop
Plavorr, BORIONC, owsetness, filne conbent, Doicwacss and
senorel aseeplobllity. The boiing indez was esldoulated ao
the noen of sho rebing for theso chovectern. booving Jao
dons bosod o a seole oFf 9 10y 10 voprogeniling mawlzm
foysurchlie oupeosnion oFf all charsesers montlonsi above and
represenied in o boking index table. Ihe &verage bulting
inflicos of zonobypes wero clagoified inbo thwee groupo oo
<4 = poory & snd<i w medium ond >06 = good.

In the present gwdy, no scoring wes given for the



30

aolour beeouae 3% hed beon chown by previswns lmvestigetions
thet sany of tho vhite floghed vericbles Dod cneollent
cooking end odible guolltico.

(4v) Stebtlsticnl onalyoly

The date obbelned from the ficld exporimenioc snd
chonleol anplysls worn subjootod to stotistical enmlysis
88 pey Sonuc dnd Sukhotoe (1957). By the usual method of
enclysis of vopiancs, the zamoitypes were eveluahsd Lor each
vorioble in coch loonilby.

Tha totnl of ibe irdividusl vericties ovow all tha
raolications for each cavirenmend wos eploulabcels The date
thug obboined wao analyoed particioning the Sotnl verfobillity
inbe varianees duc to envivonsent, vevicblics pud voriction %
covilronnent intorachlon.

Ihe meon nquarce duc 1o vexievles ond cavironnonto
wore tegtel poplingd ncan gguere duo b0 voricty = oanviromient,
whorever vordsly » environusal indcrestion wes olgnilicant.
However, B0 nean gguaxe dus %0 peoled erroy wog vegalved YO
Logt peen oguere due e verlety . cnvivoamend inverectione

the pooled eryor wos obbtained by bhe Z2olloving foymmlo.

Cn?'ﬁ?) (’5*&5¢&W X L;) 3 slnéiﬁ-s"‘i} (:zisu EROY ::J:})

Pocled cxwow =
f'ﬂ?"'i} ¥ n:ettoAtoi’(ﬁg“‘a)

Wikees
(23.;-17 s geogpes of fyesdom fur seyor in locebion 1
{ns—’i'} 2 degreg of Trecden foxr ereor in location ‘o’
%8s eexor By = Hoon gguare duwe to error fov tho gt®

loesbion.
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In the cage the veriance due bo verlety z enviromnond
vas found slamificont, the enalysgio woo fupbher procceded 40
eptinabe the stabllity povenctoro.
11, Bhoblliity powevelerg

The ginbiotlionl tochnlgue proyosed by Finlay end
Likingon (1967) and wedifled by Cherhnrt ead Ruosell (1956)

wen utilised 0 eotimote sheability pareameders and gsonotype x

enwironneat lntorschblons ulth regord to waricus traite cbudicd.

Enorhort and Tusecll (1666) swmeooted thaee poroneters
to moaouro the stoblility of verleties viz., mean, regresolon
ol individunl mogn perfurmance on covironnental indices and
devisbion from rogression.

Suppooe thove wers ! vowlietico whooe perfornente vere
tosted in ‘o’ eavizonmenis, ¥y, wes the obuervatlen of the 1
varlety in 3% onvivounent and wos obteined by the swmotion
ovor the roplicntions, Now, bho poremeters cem be dofined in

o pothaeastienl nodel as follous,

:{'i:j s omoe B.@.KS '*-813
vhero Xi 3 = obseyvalion of L 1 variety in ;jt’h environnent.
m = moon of ell the varictics over sll the
enyironnents
Eii = The zeipesoion goefficlent of iﬁh yoxiety

on the eavivonnental indlecs vhich nesgurve
$he reoponsa of tho varlety to different
onviroanonio.
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3 ® The covironoentol index widen is dofiaod es
the deviation of tho peaw of gll the voriebics
b & given lopabion from the overall meon.

8 5 ® The devichion fzon the vegreeslon of the b
verleby ab 3{"“3 environngle

The various compubebisnsl gheps involved in the
estination of ghabillby povesetors were ep follouss

{1} Coupudesicn of envivemmomtal index (X 3)
; PS¢
T i T 7 Ty
1. = . e -
d ) 4a

{81} Compuintion of rogresalon cosfilclent (b;) for each
verlatye

> s
I
B =
= 48
] d
Whers 5;‘1’5_3 I; %3 tho mm of producte wad
R

oy
55715 L tho o of sauares
23‘ 15 wes commen for cech value of Posrossion cosPiicicaty
£

o the other hand, 33’35"&3 1, fovr cach varishy vee the ouz of
L4
products of coyivonnentol iwdicss (£ 3} with the correspondlag

ohgervation () of thob woplety ob essh losatlon,

values worde obioinod in the Jfollouing Donnomr.

These
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[l - e <[]

thozs [ = uatris of Lrectment totels
[1 3} = vector for enviromnenbed indices, ond
(81 = yechor for ou of pvoducts, i.c.
=, .
§ "L 13

(111) Cooputation of doviation fron posression (Szcﬁi)

In o rogresalon anolyois 1% Lo posolble $o powbibion
the sum of oguarcs of the depondent varieble (¥) into two parbe,
the one whlech cxplolns the lineswvlity botween dependent and
irdogendent voriobleos (gun of ogoeres due b0 Tegrescion), end
the other vhich osplaing the puvm of sgueres due o dovictions
fron bhe lineozity,

Hymbolically,

S.:I:S = Sl.8. pegreggion + S.0.doviation from the

regeossion

The ouma of gquores due Lo devlatlon from vesyension
e ounpubed by substracting oo of poueres dus $o regrosslon
frou the total swn of squavcs vhlch in turn wao wiiliced Yo
opbinatt bthe deviction fvim regroositne She cun of sguarce of
vems over 4llfcrent eavironmnbs with Ternexd to individunl
genotypes were obboincd by the @13.%;&215 metheoatiesl fozmulose

< o

roplicatlons, The oun of squares due B0 rosysaslon was

anlouloted by the formmla.

38 = vhaoyo v is the nmrber of

v



= 1.2
8.5, due Lo regrospien  © (.,_dwm.é.._ﬂ.?. ualeh eculd be
= a2
r I

a3
piuplificd into o conpubtotionad formule as follouss

. - o B TG I
B0 Que w0 Tegeossisn = S5 03 Ci4 T3
»

3fme ;s of sguares due o devietion Lrom pogresvion

(%‘ 853) for o verioby wvon cnloulated uweing ho following

Lomonalas

2 52 e Zy., 1
8 S V'fn‘z‘./s by 591
4 1

The gbablliity orenetor Sgi for cach vexlety woo

conpued fron 2-' ?)" ., by wae follouing forumile
&3

-

o 2
G = (T e e

>3
2 eTeris) "“S i tho sean sgueme fop pooleld 6rPor.

Ti¥. fnslynig of vovience fopr souolywe X enviesnnend inbewncbion

The totel sun of sguores had boen porditioned fnto three
nodn porhs 1.0.{8) tw of oquowes due bo werlcbies (41) own of
opueres due t0 cnvivonmend + {varicby = loeasiomy and (id)
203ed erzor, fhe othey moin foature of thio sanlysic ues
thas the sun of ggaowen due to variosico x envirorment wie
Surthor sorsitioned inko tye por.s vice. oun of sgueres due 0

regponslon. tod dovicdion fron fogwensicn. ihe latier ves



N
e

B

(1.8 ;“3) wideh eonld bo
¥ 3

Ss8s due 10 régression =

pimplificd into o compuletional formuls as follous:

a.6. a ormsmsion . w Pt T Y4 Li
B.0. due %0 Tegressien = ‘3 4 (44 T4
( z

| The oun of souares due t0 deviesion from regression
(% 3,.) for o verhety weo ouloulated using the follouing

Lowmiay

P A
N |

The ehabllity paremeter 83, for cach veriety wos

by the fallf)‘&iiﬂg formila

=

- Dy - SR
Sg1. = (F Oy /o) =55/

e

Yhere 5% 4o the seon oguere for pooled creor.

b

Lan

ig of verdesce for ganobyre x envirsnnend interac

The $otal sun of sguores hed been pexbltioned inte $hres
modn porhe 1.0,(1) oun of squoves dune o verleties (44) sum of
oguares dve to onvizohmend + (veriety = locetlon) and (3i1)

C pooled erzor, The other main foebure of this enelyeis vesg
that the sun of squawes Gue to variebles x envirorment woe
Purther partitioned into two poris vic. oun oF squores due 0O
. -regession ond devisbion from pogroosion, The latter wes



Table 8. Analyols of vordance fow Gomotype 2 wiroment intercetion

Cowgec 2afs Hale L
= 72 vy

Tosal 6= 1¢T Ty = TDaba

Vaviety et 2% fomcrd = Vees. s

Iovizonnent o=t 27 & Jo 0T = s,

¥ = lnv. {(bwi) (&=~1) T eBewowVeloTomlalele 1152

7 e T R sy d

Zov. (T v, ) Le=1) %{ T 3 )’i:j) (? iy /S)

N . = 2 2 = 3.3.7.(1incoz)

wv.{lincee =7, =

Tav o Lincoe) 1 _i%,)(dx.dléx / 313

¥ x fav.(linear) (=1 T (Zg g2 = ,2} o s
{‘1 ittt 7T T Ginenry 3
== &2 "

Tooled deviatlon {02} TR 5
= 2

Yawiety 1 e 5 &3

e, : =R 2

Varicty "4* w2 3 (55_3 3

Pooled crvow s{i=1) {z=1) 18

canbinusi. s

9g



Fabie 2 continued

there ¥ = mubey of wvenlicetions
8 = worbor of cavirornoabo
% = naber of varictles

JeTs = Grend tai:alg

G0
% BN
Y. = 9ho value of 1% goviety in 3 envirvomnent end is obboined

by sho susnoblon ovey weplicubiona
'3.'1* = tho $okal value of iw' varlety ocuwmmed over § envirennenks

¥ . = the tokel volue of 3 szmﬁmmmﬁ suaped ovepr 1 veviebies

we
I 3 = the enpvironnonual index
a
Zj'bia‘ = the vorismce dve %0 devistions fwon vemrcosion

LE
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walch ean bo zeprosentod cothensbkically os

du

e S s e 2 Y 7+
B o= T ST F 5, fe

IVs Agogointion bobuweesn $ho moomo ond yesrasnieon scefficiontn.

The corvelablon coefficlentn bedneen the ghonobysie
penforumes (mesn) ond phonotypic stabllity {rogresaion
ecoocfficient) for varlouns chorectery kel heen compubod by using
tho Loramlai=

e 007 (Rye 253

kA
HL R
2 VALEID ‘ii:;g)
Thera oy @ the meom.
Ry = the pesression covfilelent

T;»*:‘:ag = the eorrelation sootfieient beiwewn x, emd I,

dov (:{1,32} = covarionce bobuesen %q and 5n
¥lag) = the veslonce of %y
V(%) e the verleaoc of =,

The okderved value of copvelation csolfflcionls uas

* -,

£y
tostel oaplnoh $ho wbl~ valusp Jor (1e2) dogvecs of Iroelon.
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LISUES

The pregony lmveshisetion uco simed ab cvaluabing
the perfornones of 25 lines of oweoh gjoloko for dlffovent
charanters 0b thyee sest giteo; 40 assose tho gonobyys =
eavivonnent injersctions and vwork oub tho otabllity
popanetors for soch gencbyne. The ohwy aloo iavolved o
Lest of belting index to ascertola the quollty aspoots of
B SmIOLLICE,. She remelds tung wotelned ove prasented

in Ve tewh,

1. ¥ophebel Dvakuption.
(L) Bigsobricst chorsoters

The dotn collseted oo 12 chapouebars fyon the thres
gites wvare amlyocd ond tac mepuldn presensed in Table 3,
{a) Topwelfhd

he doto on the noxn bop wolght per plant of the
genouypen ars prescased in Toblo 4.

Dirply siomificons differencos woire oboorved soong
the ana for dop woighs ot oll 4ho fbreo oizes (P<0.01),
The geaosyne H,4025 shousd naxionn oxgrension fop the
charocter 6% Yollayand, ivo noen voloo being 4326419 g
oy plant. Ab Mspowmons the chavcober sghowed Lis bighest
eosprenalon in HeR742 (3475 plplent), and H43520 wos the
w0 ropking senobype of Heyaoiulan and woo oigniflicently

saporior t0 0dl othar penotyres (2636.67 gfpleudl.



Toble . Abotrocto of onslyoes of verlaace of twelve cherasters in gwoet pototo ob threc locakions
licon sguares
Characsery d.d 4.8
i’ori for VYellaveod Lerarona Keyavgulan
el M fomietics fevor Torictics Zzwop Texietics wpor

Top welght 27 54 1745344.050%¢ 250758.355 G40G01.280%4 341753.324 360626.419%° 115803.656
bengtn of 27 54 49232,529%  2348.320  9701.415%%  135%.994  41000.974%  1136.832
a7 kad
fhor ot 21 54 165 0.g%* 22,169 52,6167 13,980 .80t 20.030
fuberof 2 54 28,054+ 2,634 14,3674+ 1,364 10.605%% 2,068
tagth of gy 5 40 9ens 30832 1154 5.7 11,959 5.670
e Fd
Sivth o 27 54 71,319 5.243 53.791% 5.225 66uG39%* 94564
Doxvest lolex 27 54 0.043%% 04003 0.039% 04004 0.0615% 0,005

;o P
o - B 3543187 4351 43.515%¢ 6,603 12,4957 4a6352
Tober yielM 27 54 025448.102%%  AD0T3.022 436754.387%*  33060.415 415405.842%7  21776.410
Btereh 27 54 20,958 0,471 e - - -
Sugar 27 54 7.705m 0.019 - - - -
Uerotene 29 54 64606065 04042 — -~ - -

*=»5iondficond ab 1 per cant lovel of probability
~= Uhenicol analysis os cozmied oub ob one loestlon {(Yellpyasi) oxly.

S
[l
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Teblo 4. leer 4op velght per plont in tusniy-cight fonotypos
of sweev poleto ot thvos losobioas

Top aelght {g/dlnt)

Geanbypos Velligeni VAN Wiy arimien
Ha8492 2356467 2066.67 D3543%
1.2416 1913,80 1223453 008,53
Ta242% 2566 .67 2609 .67 1945407
12648 3620430 2067.5% 013,35
UETiE 2065.57 5040400 150000
elfae 3572.82 B4T3.00 1159.97
240 3244445 260667 170,00
LW2T47 3011.67 205%435 4000
£s8750 007 84 2460400 126300
Ha2Tbs 1350,73 1576.,67 105667
B,30%8 426666 300667 150667
T 5059 BEE3.53 2357433 160667
H.5415 2705 56 263000 1158,53
11,3800 BEH0400 2836.67 2110400
1.3420 3142486 22230,00 1850,00
13802 3204 o84 242090 1655 .67
H.3803 270680 231,53 183067
11,4021 390704 193000 1206,67
t. o4 024 251667 1566 4GT 1520400
Hebd23 4826.,15 2635453 162%.33
11,4026 JTTT W90 585%.33 1030.00

WL Y e we ek NS W WS R e B MO MO W SR AR e e WS UL KB WS A ND W KN OY O6 gD 4G M

continued e



Tablo 4 conbinucd

I
9

Top usdehi (ofulont)

Yellayenl

Gaaotypes FOTROOND Zoyomindan
He4125% 3350.82 2030.40 12035.67
Ted 380 5720463 2353435 3655417
Ra4380 3855 434 70000 8EYE 6T
W 309 BU55 W55 321567 170067
Piobiwolia 305,56 2853633 155600
Eobtaranchimale 2765433 1929,567 15725 433
Bodbonkellchumals 2094 «44 177533 199007
Gl 522100 235376 145,00
Salia 440,27 87732 TTTLAC
€49, {0055 GB0e54 934,05 5570
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1.,24%6 shouod the leagh exprecoion vith rompect
$0 4hin chewostor o Vollayoni ond Hevoones, %he veluos
volng 1013.80 ool 1283335 5 por plent veopestivoly, &b
Hoyerinadom, T.2412 showsd the lowcot waluc for the
chorootor (953.33 g/plantl.

) Lonth of ving

The neon loasth of vine yer plont for vhe gomotyyes
are fupaiched ln the Lablo 5.

Tae powulio rovenled thabt ganotypes &iifeved
meliodly on tho leagbh of vine (<L 0,012, The genstjre
Ho4008 expronned Ligheost noon valuoo with zoopead 6
shio ehowopbor of oll tho sidos, the volues bolng GG0.95,
3535 and BH2.20 eu ab Velloyand, Feranows ond Hoyaploalen
peapoetively. Tho icucot voluen wore coon in H.2436 in
all ghe thres Isoablicus (145.1%, 10797 exd 95.97 vospoe~
Slvelyl.

(o)  Dumber of bronches

Ogble 6 ghoun the pesn mubor of bremshos for coch
Eenoty 0.

$he snadyalo of verdenco tohics showed thas the
difformess ouong Lhe gowiypes were highly sigalficont
with roopoed b0 muwber of bwosches 9t all tho thwee siies
{(P<Q01)a 1H.3032 oxprooped the bigheot wlus fop the
choenstor o Tolloyeni {(435.17) and B.%ud3, the lovesh
volao {17.92). A% Sooopoan H.2750 ond 8.4021 chowcd the
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Table 5. Lgon vine lensth in Swenty-elght genstypes
gwest potato at thveo locetione

Vine length (om)

Genovypes VYellayani BOrunond Yayamidmalen
12412 225,50 176,07 140440
11,2416 346,11 107.93 93,77
11,2421 155450 150433 102400
H,2048 365409 233433 275470
He2792 £5%.22 211,67 161.33
2742 206,09 128,67 164440
1142743 395411 235453 185453
12747 253452 142,80 146447
H2750 328,69 199,47 161,33
Ha2702 163433 176,60 110,75
H,3032 369467 17500 174473
4,3050 475 462 263420 525433
15115 3535467 192,40 160410
Fe3402 251,25 155400 156467
11,3426 467432 275440 245440
3002 553433 192,00 203.27
1.380% 246.51 7700 124,07
L4021 426,39 216,70 225 .27
Hed024 660.95 151433 582420
144025 562430 294480 370400
1.4026 444 .67 258,87 352453

N WS W e R um At Mk e MO M AN aw m T M s S Gk ma Gh e My Ge U W G e e AN W

sanbinbeds ..
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Toble 5 coninucd

Vine lonbgh (o)
vonebynos ¥ollesonl Horgnona, Heyoolodom
HeB125 34722 166453 200,20
Ha4126 307414 20573 &
1144328 191,67 152457 143,47
Hed329 30944 167 40 25867
Tlohivelle 501742 257493 3
obvarenshimale 528453 258,43 468,72
Budhvakalichuels T84T 250,47 260,
Golie AT 42 207,72 226,83
Dee 40 ;é(} 3{) 03
2eD. (0405} 8060 60,07
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Toble 6, leon mumbor of branches in bvenby-elght
pasotypes 0f oweeh podabc ab thres loeshions
linmbey of branghos
Genotypes Yollpyond Karamaas Kayamicoalom
He2412 24475 12467 15400
He2418 26475 1347 16,00
He2421 39.82 213 27459
Hu2648 2854 16,53 17.60
Ha2712 19.34 1840 159,13
H.2T42 31,82 6407 12400
H.274% 25445 1707 1273
He2747 22412 1407 1587
He2750 33,93 22420 26463
H.2752 25454 1553 18433
H3032 4317 20,90 3140
Hy3050 56428 1607 2520
B35 42400 20480 20607
He3408 23.89 19,83 21,00
He5426 21,78 15493 16427
Ha3802 26445 1573 16,95
#3003 1792 16440 1535
1.4021 #3.28 11447 4,07
44024 25,19 12443 12,67
He4025 3087 20460 2273
He4026 52422 13493 18460

T M N I A B B AN S e W W S B e LR AR R W AR MR A W M SR M0 W e ek

continucdesse



Pable § coatinucd

Tuobor of bromcheo

Gonobypeo Veligyonl Keremana sayaduien
4925 25,22 1307 15.80
1,4120 25467 14..9% 16,40
de43528 4378 2140 3173
4523 10 16413 1053
Plonivaila 58467 19470 19403
ol taxonchunnle 27489 12,57 15400
Caghrazalicunia 23,61 1753 20453
Gella 20,84 16 .60 19425
Baly 3408 2,96 3405

CeTu{0a05) T4T6 5e82 TuZ
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nnzirun end ninloon oxjrevslon of the cherooner Tenpeebively

(222 oad 11,47 vegpoobively) 7F.4333 produced uemiaous poiber
of bronches ob Hoyadelan 137,73) vhorens nininun muber of

byanches wad seen in H.274% (12,73),

(&) Iumbor of tubers

The date on $he noon nurber of fubers for wayious
genotypes oxe given in thoe %ablie 7.

The genobynes wore shows 40 yroduce congidercbls
vorichion in the expwesoion of this cheracter at the threo
oites (F< 0.0%). The nonifoonablen of thio chorasher weo
the blghest in 2.3426 ol Velleyend (15.14), H..2616 jecduced
the highest numbcr of jubers ob Boyomons {(9.13). At Kayorkulem,
warlznm oxpreoclion with reopoot 3¢ this choracher von cemm in
Ha2401 (6.33). Tho ohock verlotles Hokioranchunale and
Bodbratalichanels vers consistently peor ab all the sites with
thelr values being loso thon one in all canes.

{e) Length of tubsrs

The nesn length of fwbers wmnder verious gennlyLes oo
rotented in Table G,

Tke diflorencos onony the genotypes with respeot o thie
chaveoker ves highly sigpificans (P< 0,010, he moslons
exprogelon of this duopnober wos oo in HG3002 ab VYollayoni
{24418 en) and check vovielies Eobloromenumole ond Spdhrekeli
charmals ghowcd vary low values {9.2% end 0.78 on reppectively).
11,4024 swvernged the bhigheot velvne fox the length of fuber ot
Rowomeasn (19,67 on) and Hoyeokulam (19457 oo}, Pichiwvellas
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Tablo 7. Mem nusiber of dubern in twendy-oight gonobypon
of swoet poteto eb Ynrce losoblionse

Tusber of vubars

GenotyTos VYellayeni Aeronone Eayestulon
He2a12 10+08 7495 3467
He2416 10481 913 G420
Ha2421 9444 T+8% G433
42648 5428 Be27 030
Ha2712 TeT7 6413 4490
d.2742 Todd T80 2453
Ha2743% Ta29 4473 4400
H.2747 7276 5433 320
2750 3462 5420 1.83
H 2752 Te19 5435 4.80
H.5052 6.52 4467 2433
H5080 G400 4493 1460
H.3115 5462 %e33 1613
H43402 8486 457 2453
He3426 1344 2,00 3400
#3002 TuB7 %467 1,03
He390% 7468 5447 1,93
14921 593 4420 3425
1.4024 5,84 5433 6a20
1144085 3019 1487 0,40
11,4026 5,24 3453 2487

WP GE A G W MR W MR b SR e S WS R U N TH W e W We M W W e W e
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Toble 7 oontinucd

Duuwer of tubers

Genobypon Vallayoni Yoyonons Eayaioalen
H.4185 5.24 413 1.67
L4185 8264 4427 3.67
FedZ88 6426 LY JeB0
e 339 Fed i 180 Q47
«ichivelia Sttt 2,50 097
Fottaurnclmuala 0,85 0477 2,07
Dedlrokaeliohunale G899 057 0.27
Qalle 8.55 445G 2,66
Selis Te32 D494 0476
4a5.{003) 2,65 158 1.52
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Tabls Y. licon tubor lenglb in juonby=cight genotypes of
swoeh polato at thwee loeglicns

Tuber leagth (om)

Sonstypes Volloyani hepomons Kayeuioalon
a4 it 18,15 14497 12460
H,2416 1702 15.83 13.03
1,2421 16443 15453 11467
142640 28,03 43 2470
12712 19,10 95460 14,03
42742 19.867 1537 11.9%
L2743 27450 17,30 81440
H,2747 16.15 1527 1450
H,2750 12416 15,09 71430
Bea752 15.28 127 1380
#3032 27,57 18.9% 14490
13850 13.22 14080 1083
23115 16.07 16450 11a30
H3402 1766 15,80 12483
3426 1293 1400 11470
11,3002 24418 17430 13.03
#3807 17446 12433 11.43
Ha40219 19456 15.93 1277
He4024 2152 15467 19.5%
H.4025 14,03 12227 0.7
1.4025 12403 1207 11473

COnbintgd ¢
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Toble G conbinned
Tubor lensth {em)
Gonobypesn Vellayend Kavonang Keyorialam
Redi25 TeT9 17.06 13453
Heb 126 1659 1445% 1217
7,4320 18,72 1700 15437
11,4329 17.92 14413 887
Tighivelle 1757 1173 11440
Kosharenchuznla Do 1377 11407
Radbrdialichunis 2,75 13473 14,33
Gatle 16.58 15.20 12450
SaTie 14850 1,86 1404
J;C-EB.(O.»OS) 3-20 3172 3!69




(75 o) and BL,4529 (3.07 om) ranked lashk with venpect
30 thio choyacter ab Fereseos and Ngyarbwlar respoctlvoly.
(£) Cizth of tubemg

Ihe zean girth of tubere for the genotypes sye provided
in Bable 9.

The anelyolin of wvorlanes yrevealed tbeb the effoekp
of gentbypos on thls eharacber were hichly significoat in 2l
the lopationa (P < G.01), P.4021 posocsacd the nosioum
cxprepoion £01 tho ebaracter ab Velloyenl (83.5% qils 1441206
{27.07 on) and H.2712 28,97 o) dhowed highent veives on
oean gzt of dubérn ot Fermonon sud Feyaukuwlan vasgoetivelys
The leant cmprosslon fuz this chowmpoter veo own by
Tobtaranchanala, Znihpakeloanls and 2.45%20 vhich averoged
veluon omch lowse then the geaozel nean.

() Hozyest indes

The dabe on the nepa hasvesbk index widor yverlous
gerotyypst ara presenbod iz Takls 10.

The geadlysts wapo choun 0 GA0T0oy oonsidarably with
rospech ©o Bhe bervond indox (P<C §.01). H.2752 posoesoced
the highost wvaluss for the cherasbor of Velloyond {0.49) ond
Fogakalan (04570, whovone, 2t Forgoois, he cexican
ezyrossion of this chavicier w08 voop in H.24810 (0.48). The
ehosk variowy Jobterssehuwais was‘ﬁahc wout parfomary in oll
the theee locationg.

{h) Dy ueistd of vubsro

Table 11 zivoes bhe wesn velues for the dvy weichd of
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Table 9, lloon twber girkh in tuonby-elohd gonotypes
of aweet potato eb tharce looatloas

Tubey sierth (on)

Genobyoey Vellayanl Revasena Koyerilen
Hl2412 1743 14480 1323
H.2416 22475 1340 19.5%
Ho2421 20,75 1793 2245%
B,2048 22,23 1587 13430
H.2712 22408 2%,.12 2497
He2768 18,01 18.20 14 &7
He2743 21240 17.71 21680
H,2747 17.04 18,53 16,90
Hl.2750 15,75 1152 15497
fedf52 23400 22,97 23433
845032 15.21 164,57 14460
He3050 16421 12.27 15,00
He3113 19.09 16,17 15463
2402 18404 12,67 1167
H.3426 7.70 1137 16,283
He3002 18.07 15.67 16,80
He380% 13045 1337 1337
Tu5031 83459 1995 25«80
He2024 15454 20427 18409
H.4025 12.49 12,15 LRSS
144026 1884 11,63 14445

conbinved s
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Fable ¥ cursinucd
Tubor girsh {(om)

Senobypen Veliayoal Faganone Rerosticalan
H,4125 18457 15.3% 1583
1,4528 17255 20,10 1720
H.4329 1056 8487 W53
Plehivelila 15418 1077 10,77
Fobtaramehundia T bl 1040 9467
Redbrplaliohwals T2 1570 8459
Gaily 16458 15,89 16,54
Bele 147 1486 2452
Cobef 04053 294 3F% 5409
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Loble 10, Ucen havvosd lvdex iun du erty-ci&kt ponobypen
of awcet pobate af thyes locadions

srvent index
gonotypen Yelioyani Aowpamnonn Ipyemisalon
e24%2 04267 34263 203
11,2496 Deh40 0.460 0307
24219 2060 0.250 0307
Ha2648 04857 ¢.943 3001
1.2712 D327 04260 Ja307%
He2742 J#223 G 970 0.12%
42T4% Ga357 0.250 0313
L2747 0,210 Gel43 Ga250
12730 04067 0077 0057
2752 CedS0 0.3500 G457
5032 02350 G183 G20
1143050 0.163 0147 06060
a3115 CwiS3 G127 095
133402 041532 So347 0.040
43426 0.004 0.077 0107
1.5902 0,267 0.2%7 Q4000
Ho3833 Oni2? 02123 00480
Ta802% Q32T 0310 Gealo
Hadi2d D280 G353 G367
164025 04030 ©.053 B3
11,4028 Q070 0080 G377

Mp S dme e WH MW W ek Mn Ee We de R AR N W W SR Lo M R AW oF e e 0 v G W b

eombinuadess
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Teble 10 conbinved

Hovveot indem :
Eogauloalon

Vellsyeni  Koranons

44125 04200 0,223 04077
Hagi6 03T 04500 04813
Hy4328 0,967  0.297 04133
4529 | 04050 05053 0.0%4
Pichivells 04150 0490 0027
Fotteronehaals %33;{}‘3 o330 000%
Bediwokalictumabe 04037 02907 04097

Gally - 0s201 04194 04159
BaEa 04039 05052 04058
0yDe(0403) 04078 04103 04115
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Table 11. YNomn dry welcht of fubcr poy plond In twuonbye
%gggigggmygss of guech pobots ah thres
Dry welgat of tuber (3
Senotypoa Tellogani Karonona Loyerindon
He2412 30400 3500 36 400
B 42416 300 31.56 54410
Ta2624 30400 21.80 2,50
12040 28,00 26,00 39400
H.2712 3077 25439 33400
He2742 52494 28,00 53400
Ha2743 365469 2830 35420
2747 34429 28427 35410
HW2750 3100 25.83 55«10
Ha2752 58,00 4040 36430
1135052 22400 31240 34 440
11,3050 203,50 50400 33400
13115 26,00 35400 32430
H.5402 51450 30,00 50440
H,5426 28403 28400 51.20
H,3802 3300 3350 33400
Te3005 5429 27443 350400
H,4021 a7.10 85,00 31,00
Had024 33410 32,40 3300
14025 ag.21 3090 32400
4026 3000 2796 52420

B e W W e A W W Sh OB W AN W G Wk W OB KD WS N DR WD VN W K W e e e

et 4 enraeuy



Panio 1 conbiaucd

Dry weight of duber ()

Cenobypen Folinyand Karanons Yayamalon
HeB185 51400 F0400 35460
44126 %2400 52400 34400
o4 328 5510 52407 3570
Ha4329 34420 32497 38400
Pichivolln 51440 29.61 33,60
Hobbarancihvzola 3580 57.50 37400
Dedhrghoiichinale 38.30 40,44 38400
Culls 32404 30,64 3398
Bels 170 211 172

CeDe{005) 3441 422 344




Gubory OF various genobynod. e

The reculte avicing foen ihe sonlynie fndiended thab
Whe dyy woight of bubers veried sigrificantliy uith reopsos
w0 the gonotypes (¥ 0.01), Highses values for $dw
choroobey weB oocn in Dedhrokelichurels ab Vollayanl (30.99)
and Faramone (40.447)« H.2752 ghioved the neziaun ooprogsion
of tho ehapnotor ob Koyorkulom {30.37), W2115 mzed loab
la borns of dry welght of tubsrs of Yellopond (26,07 ad
Koavarmag (25,07). The lowssh valwoe %o the cherasior ob
Eeyasizalan vore seen in B.2048 and 77,4027 1.0. 3%.0 ver cend
ook,

(1) Zuber yicld

The date om nesn duber yield Jor verdious sonohypeo
oz rovided in Tabla 12,

Bighly significont differences ohwng lilnes vers
obgorvad fov dubor yicld of oll the Wacoe oiten (5< 0.0%1).
L2743 was fommd 50 bs the highest ylelder ol Vellgyoni with
o yield of 1943.57 ¢ poo ~leck. A% Doresong, e nosioun
tubor FLold wes oxmprosned by L2410 (1277.09 o/odonss.
H.49126 ghowed the highept valus Tor tubsr 31eld et Deyorkulen
(154117 a/plensl. Tn comiross, sho chook varlesien perforned
poorly io all $ho lovobiovp, with thely yields bolns much
icuoy then the conersd noon.

{14) Chemionl analysisg.
The avoch jotnhe tubors howveshod from Inowructlonnl

Tarm, Golleoge of Agrdeuibuzro, Veliavenl, weres meldy.ed fop
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loan tber yicld por plont in doonby-clold
penotypes of owoet potato ab throo locetions

Puber yield {(gfplant)

Sonatypen Velioyent Yoroions, Kayerkaios
C 2812 1142446 022,33 27770
2415 167127 27T 88 Te5 00
- Ha242% 7 146244 1110,33 8633
1,2605 131397 400,08 2469
- He2712 1554 476 115967 90980
He2742 1007407 FOT67 18473
He27473 1945457 916490 6. 2452
"Le2T4T 55433 733,50 D685 .80
2750 a3z ’§§6 245 450 15047
v HL.2752 129715 GEB 27 L82,00
143052 BAD 24 696,00 265,63
— T .505\0 014,05 458480 12470
11,3115 40,24 07456 12050
3402 742465 495473 11140
1S H.3426 324289 174,30 304,063
11,5308 127052 TOT7 .00 12983 7
B30 411,30 D68 4GB L2733
He4081 1517.74 660,00 AL54B3
Hed024 636,00 QL5490 105130
H.4025 864455 145.15 26,07

W e ae e Gk A M M G WM W M AP Wk e SO D N G G wa Wh TE ea e W > WD e a
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Tuber yield (g/plomt)

GaRoLyROD Yelilayond Yayanona Fayonicalen
140206 205,00 296,67 180.4%
44185 E3Bee1 62335 123,490
i1.4126 1211.03 069,00 141,17
14320 963429 1225.5% 406417
14529 212414 152,10 22,57
Tichivelln 575 o630 164473 $50.03
Zotboyanhneln 25423 556467 1.87
3edhpakailchomnlo 64 416 29243 2733
G, 663,08 621,60 337431
Faile 173435 140,46 120449
CeDa(0.03) 546409 206,92 240405
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skareh, suger oal cavcboas and che dota thus oblalned were
procecded Lo statistiecd sunlyslis. The datn on the chenical
eonghituonts ore previdod in Peble 13.

Conoiderablo difforenccs srong Lhe goenedyuen were
oboerved rogundiss Lho perceniage of steren (P<0.01). I
seaged from 30.435 ia Ho.8T45 0 02039 in Hotizrandhsonis
wieh olhor gonubypes Soveing lolernedincs VuluGls
{0} Swen

vuger conbtnd wng Lokl B0 way @nppe2ifbly dajmmding
un the genntysee (P<<£.01), T gonotypes 4081 and
4085 wore ghown 50 1008083 fue bignest wupon goahont end
Hed T2, Whe JOUusss auail atnbinbs
(o) Cewabung

Genobypie dllfureneos were foond 1o exizl with rogavd
to bhe csrobone gontont (P<O.Ot). Jignost vabog obserpsl
Lor Lhe coxodens wad possiaped by Da0undl.  The somobsron
T OTI0, Bo35400, 10008 and TOHtorenccatads coduld & lovw
conbens of cosfshano.

(i1i) Boidne indos.

The tabsre Sio0e W peaddypee dmie soalyoesd fop Llovour,
tertuores gwesbn.oo, LLW00 conoenty woisdasss el punoxal
aceephabilliy based on ubdue gulicble credon woro glven 60
SOCH ERANLTIT,

The reculss of oo aaelysis oo sresunbed in 2able 1.

4

MW3332 voo found to bHe the boat vopiety wlith pesard Lo the
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Pable 1%, lLican comntente of thoe chendecal conptituénts
of tuber in vuenty~cighl gerotypes of owoed

potaso
Gonebypen utg‘%@h 0?5? ’usg?g?x)}e
142412 58,50 124735 49,67
142416 50450 13475 @333
12421 G050 15.22 27.50
42648 57435 1375 0.3
LeB712 58450 13.75 14417
H.2742 55450 15048 41467
i1.274% LTE: ) 1254 4107
H.2747 #0450 12.27 3433
Ha2750 58,50 10450 27 450
12752 53450 Ga30 05433
HoE032 53,50 12,54 66,66
"2 3050 Stis50 15,63 83435
1,315 5(3450 14483 55«83
143402 8L .70 12297 417
2.3426 93445 14453 1083
21435802 SL4303 15463 208433
Ha3L0% 52420 14 438 190,83
L4021 58,35 1578 27450
17 e4024 5470 15,48 14.%7
1025 5570 15.96 49467
4026 55470 15463 8533

W e A Ee e TR K A e Wk W UV R WP S KR e Mw e 4w KR bk a0 Ne e me ma

aanbinacd. .
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Stoveh Ty e Copoteng
Ganotypes €9 £3) T43s
8925 53,50 12,87 55 o33
L4128 4.7 15222 69217
4323 5755 12497 e
147329 50325 1220 E3,5%
Fiabhivolln Y 1042 2% 67
Fostoranchusalo G0420 14,03 a7
Bedlwelalichvusls 36483 13475 2750
Cotle 57 06 1541 54487
H PN 056 [P G 7
G5 {005} 1.38 3.2% Ge3d
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Tablc 14. Uoking indices of tuonbyecight gonobtypos of sweeb poboto

Ganotyres Dlavowr Tox~ Bucct- Jlbre Molot= Goneral Average
tare noco conbent nesg ageent~ boliog
ability index

He241%2 Y 6.0 8.0 B0 Gal 3.5 Sed
11,2440 443 440 G0 T+0 0.0 640 Get
W88 56D Fad S48 B3 G0 35 449
H.2640 45 440 D45 845 7ol 5ol a0
2712 349 845 85 05 G0 G5 Tt
HW2742 540 448 50 560 TS 440 L)
1.2740 440 B0 445 845 D8 540 646
HoB747 a8 94 Te0 MY 1040 Té0 Teb
1.2750 340 4ol 245 80 96 440 548
31 ﬂp2?52 3 q@ 5 '5 é‘ 00 %ce 9 QG Q DG 5 06
H.30%2 5ed 845 740 TaB 85 TS T8
TS0 240 445 Y] 040 e 9.0 568
#3115 5o 45 Ded 645 940 440 5 els
n.3402 540 L 440 G45 940 440 5ol
H.428 4e5 448 445 G40 Ba8 445 Seb
Ha3802 4.0 540 50 5eG 846 Golt 5.8
Ho3035 5.0 4ol 540 3ed B8 6o 58
L4021 4,0 863 Te0 PO 95 T+0 T o
HoG024 20 &5 540 54l T 440 4.8
,4085 345 4¢3 543 G0 T8 440 540
4026 440 a6 5.0 Yald B4 440 449
1Ze4125 40 Y 30 Tal G5 440 #45
He4 120 G0 40 40 Gald Sl 440 48
H.4%28 1% D0 340 940 Do 045 Ta2
Ha.4329 540 5 e 40 0,0 Tobb GuB T
Plekivella Teld (34 ] 645 540 G0 %40 648
Kobborane
ehunnis é}l@ 700 T o U*f} é)t(} 4.6 6.1
Dodheol ali-
ehm‘ll&“ ‘;.{) ?05 5.? 690 Baé‘ 719 5(6

Goode < 4 = poow, Orade 4 ond < G= pedivn  Grode O and 70 = good
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Fuality copoebys Ohosk varletics aloo siowed thelr uorih
in vorma of these papecis, logt of the gaotypes were shown

e Love medlua gunddsy vherons none of tho genobypes sglected

[

oo ol stady pocsesced poor gualiby.

(i) Ino os.vonoabs of vorlenee and coofficlentn of
varislion

[he cmokrie, wnenn. i &0 wavisoncensel conponenis
02 varicune ond coefitetoats of weyinsson were nonputed and
eze presoabed in Tablea 15 ooé 16 egpoativelye The genodyple
cogfliciont of varletdion wre lowest in ike sSerch consent of
tober (£,584), TID tubey yicld chowen $he Blghess gonobyssle
cocfficlontn oF worbahiion 8 23) §uo busce Hest aiten. The
pomobinie ceaffisiard of warizslon 20T cach chosacher wog
ford %0 ALTTor ab Aiffeveont siies.

1. Gouobyin 3 Bnwireruosnt Inbopastlog.

“he staklatleod techniqus propoced by “berberh and
Bwscell (1569) w28 ubllized to eodionde the stobility iorometecs
and gonstype % eoviTomneat inbiroactions for differond
cenovypes with respoed to yicld and othor Wwnlis.

he sanlyais of voariomesd foy pdrrobyuie eslubility of
¥iold g othor treliz avs wosended ln TabvlesiT aud 14, The
difleransca bobuaer worlesicoe wows ~ishly sionldiicend Top
all characters (P<C 0,01 ameopt 1bo ey of wwhers woich
vas fowd 4o o2 sisnifleont a2t 59 lovsi. The woisl
apvivonmeniol CLfforannes wore fownd o Lo RISy slmmlliicond

(P < 0.21) i the zesez ~Ff 7i0ld, mewbar of tubs.a, lopngth of



Table 15. Soopononta of veriance for twclve chevechero in owees potato ab threo localions

Thmonchery Daviroauonbad varioanes Geonobyple varlones
ﬂm‘“"”*mm.ﬁ T Eayenenion.  Vellsyond Y ararona Kajorralon

Top uelsih 260750.336  B41758.324  115803.050  484802.168  169067.319 91274254
Tonsth of ving 2440584 1955194 1134032 15584755 2782.740 132034447
Tezbor of broncheo 22,614 13100 20.0%0 47430 G479 19.623%
Tharber of buboes 2.534 16344 U868 Gn&?ﬁ 40341 5245
Lengzkh of tubor Fe832 5175 5..670 12,322 24026 2.096
firth of tuboy 34243 $..220 9,564 22,692 16.165 19.002
Harvent index D003 G004 3,005 G013 G012 0019
Bry ueigld of tuber 44551 5.689 44432 94636 14.208 2,668
Tubsr yleld 45075 22 55060415 21776.410  260123.455 1345044687  151235.811
Stareh 0471 — o .80 b -
Sugar 04019 — e 2592 o —
Sarobone 0.042 e —— 2153.548 L —

o

Table 15 conbinvedsseses

89



Teble 15 conblmmed

Fhonobynic vorelonee
Vellayani Eoramana Royorialon

T15520.523 510825643 207077910
150434089 4135.934 35483.270

T+ 107 585 4,113
16,154 T o201 7768
25,935 21.416 26.656

G016 G016 0.02¢
14,007 204508 Ta12C

BO3197.275 167685 .,072 1B30Iz.221
T300 - R
2.5%1 - -

2153.590 — b

== Chendeal onelyolo was coprled sub ob
one locotlon (Vollogemd) only.



Teble 6. Cenotypic sad phenotynic coefficicuts of vorliation for twelve choractors
in oveed pobabo ab thpec locobions

Choreotors Genosypie coefficiant of Haenobyoic coofficient of
Toxiobion . varigbion

Velloyeni ¥oromone Feyacdnalesn Velloyaol Horomone  Asyackulom
Top weight 212516 17581 20300 27342 20560 30,581
Longth of
ving 57090 254396 504209 30009 40,961 524934
Tumber of -
brexdhon 23,260 15354 25012 29055 262710 22712
Tarbeor of
tunars 36,862 454393 7722 464214 52804 TH 244
Length of .
bubar 21.172 94365 11542 24,241 17655 22,294
Clxth of
buboy 27283 252320 26,707 504193 56123 324230
Rewveny
index 56.716 56.700 GB.050 62,535 67.010 94340
Ty wal b
of tubop 9710 12500 4530 11.670 454320 T 20
Tabce yicia 594095 50.006 101.387 64,011 63857 109475
Starch §.580 hiad — 4735 s o
Su,_ar 10.006 — v 12050 ——n -
lexovene The827 - nom Tledgs - -

~ Chenicel snoalysio wvos cexxiod out ab one lccaticn (Vellaoyemi) only

04



Tebls 17 Amelysos of vorionee fop phenoty le otabllisy with pospeet bo ghoos ehopochors
ond hewvest ludex

1

oo
i B m

Soureo of

variablon [1 9 o “op welghd Tongbl of lurber of Hervest indem
vine branches
Total & 2393020.600 A0039.859 207546 o044
Jarieblog 27 2297171 485% JUS0GLE00%"  2OD..ST0R Oa.120%¢
Teyizononond 2 G5072130.510%% 411600, 350%%  3400.160%" Q040"
T x lawe 54 452374 4350% GAE5LTIORE  L0LEBD*" 00107
Ewvet{¥ x Jav.) 56 2603795 + 149 23650 654 163,692 0,007
v { dinesr) 4 126144279 £27 523590 .660 B9T2.310 0.080
¥ x Dnve{linsex) 27 519516974 11502.145 LI v asd WY 3
Fooled deviation 28 379474 JL70% TR0T.551% 17,603 00002
roolaed egpror 162 249440430 1645 450 12410 T e004

+3imificans alb § por cent lovel of probebility

oienificant ob 1 pex ceny level of rxobabliisy

T4

s



3

b

£

ble 18, Anolysesn of vavignes for zhonobyple stebilisty with proapcet $o hebor yicld and
tubor ohoresbesa

enie

Spurce of %ield oX Barber of Dength of Givth of Doy welpht
voriabion 4.z tubers bukers tubers tubers of tubers
Toval 83 BT5551.001 28,155 F1.U35 854043 4i3,002
Vopletics g7 1349783 412077 30, 720% F0. 50 2239800 105 43508
Tovirormcnt 2 537459%30.600%%  314.420%¢ 457 8707 10.223 £35 4304
T % Tnve 34 1545548 3508% P5.330%% 12570 VF a340%% 125004
veMV % fav.) 5% 550475 250 B4w30E 2uu283 17004 20.46%
Teva{2incnr) 3 10740651 300 520,530 O¥5.730 202430 4714600
¥V x Dav.(lincex) &7 2434406004 Fe233 17 2400° 156351 152421
Tooled devlation 2C J2271.0758= e THT Fa082 103768 11,159%*
Yooled ervop 162 ITI03.548 1.6%8 4552 Gu012 5157

®Giemilicant ob O per cont level of probebility

*#Signdificent ob 1 por cent level of probobilivy

4

2/
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tubera, top uolJgul, length of vine and nuther of branchosg
and moderstely olgificont oy horvesd index and dry welght
of tuborn {(P<0.05). licammile tho girth of buber uae
observed neb 40 ho ofleoied by auwvizonzentol difforonoss.
She gonobtype X anvizonnent inbersction uss found bo be
uoderatoly significant for bop velghiy (P< 0.05) and highly
slgnificant for ell the other cherpotors (P< 0.01) which
indlonted thab there weo o nood for stebilivy aselysis of
the genotyoss. The genobype = onvirommont insersction fox
Field wan found $0 bo due $o both linear ond non-linecy
copponenss of inberaction (F< 0.01). Iincar comouent
elone contzibuicd Lownrds tho gouolype ¥ envlronnent inbeye
cerlon in aunber of branches, horvest index (P<0,01) and
lengbhh of tubexg (P << 0.05)» Varience dus t0 pooled devia-
tlon wan obasyved 40 be olgpificand for longth of vine,
nunber of tubera, glrth of tubors, dry weight of tubers

(P < 0,01) end top welghs (P<0.05). The inberaction dus 20
lincar conponent wan low for top wolghi, Lleaghh of vine,

wunber of tubors, girth of tubers and dxy welcoht of tubers.

11T Shabilisy Poropoberss

Stability reavonetors of cach genobype for the nine
charocters ave prosanted in the Dable 1S
{1} Zop weicht

Todbwazolicbkunalo ond 1.2752 showed kigh obobility
{b->0). Plchivella, Kobbowonchunalo, snd most of the olhor

gonetypes were found 0 have ghown overaze oLoblliiy (b->1)



Teble 19. S956bility porsncters for nine charesters in Suenbty-cight gemotypes of

awest potoko

ZTop welsh Vine lenszth

Genotyses 2, By 8%, 2y B, 85,
142492 365,91 11660 ~70066,.128 ~T7e32 04991 494,052
1.2416 06782 0u5241 ~43085 (165 ~10.74 043098 ~367.242
H.2421 480,73  1.7680 “9841.437 ~108.04  0.5197  1182.638
11,2640 150.95  1.0470 153660214 4,70 0.9546 251.360
He2712 119.02  0.7026 420356.413% ~45460 04859  1276.121
He2742 322419 1420627 912841.430%%  ~110.69  0.7144 185 .667
BelT43 «75,56 149955 «51373724 g Q0382 1575037
He2747 “3T50 141985 ~TEY58.919 “53401 0,727  =494.310
2750 «12.46 141668 ~55652,262 26,33  1.1738  1326.909
Ha2752 ~1152.05  0.0566 34517988 ~G2.50  0.2445  22008.23%%
3052 59,74  1.5912 ~55100.032 =12.21 15105 12.751
HoB050 291.84  1.2705 20827.640 S6.71 15485 75669
L3145 ~194.60  0.8880 227024 .,463 ~28485  1.4176  1253,301
03402 589.62  1.0048 ~75444.117 ~58.37  0.7628  ~434.573
11,3426 ~134.90  1.0820 ~32057 483 15437 1.6486 1349,508 n\g

Table 19 coubimed.,



Iable 19 coutinned . .

Pop wolzhd Yine length
Genosypes 2, B, s; 2y B, 5o
£.5302 110,77 09402 ~31TER 4950 ~Ta14  1a2767 184,565
13805 ~105.58  0.5440 ~T4520.553 w7481 0,733 1736.181%
Ha4023 ~2677%  10U06 ~5BT4D. 106 32410 1.6884 ~261 4299
$.4024 54846 0.4622 G074 8347 274x13 18119 19056.639%
04025 5,01 17375 210842.926 11850 1.9515 179.872
14086 271.10 1.1277 106907565 50468  F.2268 19594309
Hett125 ~167a02  1.2322 3055 TeB3 ~13.55 143593 8344569
H4126 300440 141675 0420122 16.3%  1,1868 5584531
4528 20473 0.5445 158282 ,58% «04.08 03457 =} 16520
Be4529 610,35  1.2049 267454354 wtGaTT 08382 908560
Piehivelia 3538 06757 ~TEET0 147 125.82  1.5246 459+95%
ST vmoai6 022 7360207 169,96 1.55%4  96066.374%%
Bodbuglelie
ehmmeia “SBTTY QRO S0092.054 9985 10135 «506 878 N

Toble 19 continutdass



Tavle 19 continued

e

Fo.0f branches

Hos of tubses

Genotypes 2, b, 52, 2, b, 3%4
L2412 -4 085 045976 5a 458 2.667 1,6458 0439
2416 2,613 1,0070 5,120 ML 11853 =073
T.2421 74397 143545 s o BAD 5259 07233 ~0.492
42648 ~0 4543 11897 w4565 1,614 142827 0,300
Ha27%2 34045 04767 1.062 1,905 DOTAZE 0,527
Ha2742 ~145% 1.2476 54129 1385 1.2182 4..990%+
BL2743 =3201% 0.6809 134508 0.778 D575 =0078
.2747 PR Y 8.71%1 -5 255 1.068 1.0265  ~0.457
1,2750 6.027 049074 -4 4362 wl 745 05083 0a281
2752 2 o855 046772 «5 4363 14291 0.6228  «~0.296
He3032 10.507 1.8427 104651 3056 10793  =0.461
Ha3050 4,837 1.6250 -5 8349 {34652 101355 =0.409
43115 64057 1,5006 10840 14201 1,9592  «D.535
H.3402 0.347 0.4114 «5.200 0750 1.6427  =0.028
He3426 =4 4233 0.6235 -5 o556 12484 2.6698  22.043% p 3\1

Pable 19 contineol..e



Tovle 19 conbizuad

o. of byenchan

Tioe of tubors

v

Genotyze0 Fy by 85 4 By “au
3808 =DB3  0.T7276 1,054 =G o440 17108 «D.357
3503 5,018 0,652  «5.025 0430 1,504%  *D.055
,4021 5205 G.8530  =5a202 04109 08097 D402
L4024 =~2.00%  0.96%5 24095 1080 0.8447 D428
14025 2.967 Q355 =0.081 ~22744 DTIGY  ~0e585
Ea0026 G097 14746 5,900 356 06173 =0.396
A “325%3 049500  =B.997 3,550 11795 3462
L4126 »2,563 040094 #5.763 0,862 123002 1.537
1,4528 0797 1.6517 94657 1.201 07356 55589
144529 1007 90205 #2115 =278 0.8558  =0.536
Piohiveile 2,857 1.1567 14008 «1.571 10736 ~0.463
ZovhorTm

chamls 54043 1LRTN5  -5.642 “8.002 01905 =067
ehmals Q387 TeBHE2 15247 -5y a8 G853 Fiabb4

Loble 19 conbinuedeses

LL



Tabio 19 eondlaned

-G

Tensth of tubers Sivth of tubors

Genotynos ?5 h5 s‘dﬁ 336 b Sdé

42412 048 1.2038  ~0.537 -3.4855 2.9928 0,569

H.2616 0443 0.9708 =1.618 4,105 2,760 1.268

U,2421 012 142185 ~0.074 34945 3.6820 1,802

H,2648 0463 2,651 6.005% 04675 443700 30,4718

Ha27i2 1.48 1.1515 Cs822 7803 341506 2944012

2.2742 1403 15636 0,048 ~0 095 10066 24358

12743 2.98 148257 04756 34865 4,1623  =1.000

He2747 0438 10701 =1.420 14035 ~1.0509 ~1.769

2750 ~1.53 03723 4.806% 2,715 341241 2,809

12752 077 042674 0734 64565 02253  ~1.960

Ha3032 371 16152  «1,536 02595 «1.5719  ~1.043

11,3050 0,11 17350 ~1.084 2,625 3.5004 0823

Ho5115 0,14 1.2735 12059 =0 4155 1.6161  19.588%

H.3402 0,67 11723 ~1.508 -5e995 040217 14000

71,3426 -2,15 0.2083 04966 ~4.685  =14B72  33.309% >
N
co

Table 19 gontinusd..



Toble 19 conbinucd

w

Dength 0F tubers

Sdrpth of tubors

Cenotypes ¥ By Sﬁg ¥g by ggﬁ
1.3802 376 244422 3.402 1,185 2,670 ~1.031
113003 0495 13503 3.751 D035 0.0980 =062
Fe4029 1.5 15961 ~0.405 5.915  4.0025  0.084
24021 540 04277 =0.730 1495 =034 0.226
44025 616 0.5220  =1.198 <3635 0.6236  ~0.747
44026 252 0,269 =0.952 ~1.485  6.6578  1.635
54125 137 10008 ~9.305 0,455 35874 24136
#.4126 =030 10596 =9.401 9515 “3.2412  11.430%
Tu8328 160 13150 ~1.696 1765 «3.0208 1,490
744329 “1.49  2.2334  ~1.509 0,005 0.7510  =1.907
Piobivelin =919 3205 70437 “0.215  3.5085 4,446
ok b =320 0.4041 7,195 -5.535  =R.4052  ~0.635
coioll  wpu15 «0u3020 2.0 G35 ~6.2515  ~1.430

Teblo 19 conbinuciess
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Table 19 condinosd

Boyvost indox

2
Sar

Dxy welrht of tvborg

ry

e

Genobypes 337 b.7 ~g ’ba ~an
2812 0.0593 1.6258  ~0.0013 145 023720 17.650%®
142416 042473 123058 ~5.0000 Cal7 07485 «1.626
1,242 3.1013 «0,0407  ~0.0011 Y435 9.1200 0.626
7.2048 00507 5.580%  0.0013 =3 885 15001 1713
He2712 09,1263 =1.3085 0,006 =250 242084 1451
72742 0 o157 2,093 ~2.0070 -349% 14050 34627
H.2T4% 321325 041224 5.0044% 1481 18186 57.444%
.2747 320493 =0, T500  »0.0089 B3 19459 4,869
L2750 =32 1047 “046851  ~0.001% =057 1.8863%  =1.573
2752 00513 =0,0780  0.00%5% 5468 35801 =013
3038 = F070 D805 =3.0006 =056 09192 ~1.453
143050 03,0617 25270 =0,0013 -1.72 09804 347300
73115 ) oHOBT 1,8150  ~0.0004 ol 2.8515 1.065
03402 =0T 26805 -0.0012 .41 1.9540 «0.795
1.3426 ~30737 -2.1227  «=0.0008 ~3e15 10010 =D4530

Teble 19 condinued..
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Teble 19 continaed R

Eosyosb indos - Opy velehs of buberg
Geaoty-en 2y b sg,? o By 535
3802 £,0053 543841 =D.000E 0495 0.1404  =~1.663
T30S ~0.0677 2.8235  =D.0301 0469 2.4203  10,510%®
T.a021 0.7023 2.5437  =3.0013 =552 1097 1805
1.4024 0.9833  =2.5950 0.,00063% .61 5.1652  =1.586
14085 ~3,1587 D025 =0.0013 =4 73 0.6820  0.161
He4026 “0,1087  «DlUBE  =0.0013 ~2a?? 1.2691  =1.673
Hdi25 «0 0177 D416 =0.0002 ~0,G9 1,694%  =1.548
.4126 41323 BG4 =0.0007 V45 00056 »1.255
U528 D023 Zu4924 W07 134 1.1222 1.5t
Fa4329 =0, UL T 00656 =0.0013 247 G005 ~1.T18
Picnivello  ~0.0027 Zad43 040307 =i} ofU 141905 ~1.710
f;géf;ﬁ"f -0, 707 09,4210 =0,0011 4455 ~0.1080  =0.251
Bodhpatoll
shrnale ~D, 1307 U716 0.4518 8,89 0,730 ~1.342

Table 19 conbinuelas,.

18

N



82

Table 19 conblinued i
Tuber yicld

Gonobyrec ?9 b9 359
.2412 153449 1.7154 =~5390.288
T1.2416 632404 17482 ~10550.257
He242% 558,92 3300 ~7151.423
2648 =40 425 24,5407 45183524
U278 GOT7 $40 1.2724 35124222
8742 45,21 1.6063 71043
442743 567,65 2.4082 107995 67045
2747 EAREH 045225 5950083
42750 40150 0,487 ~95784403
1.2738 439413 0.8138 ~1707.409
d,3032 «16.65 11636 942,280
Ha5050 =154 &3 143603 ~56764926
T390 ~231616 140265 =1 1085 632
%402 ~153.58 18505 =3073,0%4
143426 =546 +30 543316 2005740
H,3802 C8edd 262544 ~10637 815
s 00L03 =335 «20 045358 3877506
H,4021 349465 20255 7155.776
11,4024 273,79 0. TT35 6808,691
4025 =457 94 04704 =»110974436
#4086 =33 .95 0.1697 ~10770.806

Zoble 19 conbinuod. s
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Teble 19 contioued ~10=

Tuber yield
Genotypes 99 ’ag 839
1.4126 593466 =0.2696 16661,9u2
He4320 252,25 1,133¢ 1774034143
Ha4329 485 404 03704 ~10485,040
Pickivella 350,76 1,0264 58964551
sboron ~585.413 0,0543 =9976.657
Codhedodl 312,70 0,0519 170,426

#Signifieant at 5 ror cent loved of probebilidy

#ugignificend ot 1 per cend level of probability
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G0ty poes Bel052, Ha3050, Vo402 cnd T.4527 crpresssd bolou
aweroae edebillity (B>1). High veluse of resrossion
saofflcicnds for theoo wowigeuics imdiceded thab they weve
inflvenced by the fluctusiions in the onvirormont.

Doviation fren wegreosion hed boen cbaerved o be
nonwgimnifiognt for all the genobtypen creepl 2712 end
L2742 both of vbich had cxpreosed eversge sbtabllity in tormg
o by wvalues. Howovow, sb;elficent deviation £202 the lineax
regropnion for theso tuo voricbiew pointed out the
wnprodichoblility of tho vhenotypic ozwsssion for this
chavaober based on tho lincay resression nofel and pus.esbed
the noed of @ vogreusion of highor oxfor ror the proiielion.

In texng of the phenotypie indloon, the genotypes
Had380, H.4025, 1.4389, J.9402 and H.2427 chowed higheot
ponlbive valuos in the onler, Geavkypes (4320 and T.4025
ghowed opeeific adaztedion 40 high ylolding envivonoonta
vith roopest b0 thio ebowpover, go bhey wore endowed wlth
high By and by voluen, Coubluing sverase obtobility (k1)
and Bigh p, velucs, the gonotypon T.AB28, R.5402 and o,2421
crpregned tho gonsrsl plontotion over differont avironuenide
lonne, theot acnobyien eould Le fovourgbly conmidexed iT
the top welghds wao 40 be congidorcd o pocilive chavooter Loy
yielte GoROLYPOD HeB412y U,2410, HL20T4T, 11240271 and H.4024
yoro found 30 be conoishonily pooy serfowners over cavivoen=
nentg. Dodbrekelichumals end 11,2752 having sbove grorage

obability (b->0) hod vewy lov py values. [0 genotype eould
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be identlfied viich wop gpociolly sultablc fov streso
conditiong.
(33) Lensth of vine

Vosloan ptebility {(5->0) wos exbibitcd by 3.2752 vith
roapect to thiso twelt which inlicated lzzgh reosponsc te the
nlierations in the oowlromnond. Cenobypes like M.2040, 11.4329
sod Dodhwoialichiinole ooowed aversye shabilicy {b->1) over
the cavivonments whercos 1.4083, 1.42240 end 2.4021 wore found
$0 be uooh iaconsigtens in performtase (™1l

Tho lineer ropression nodel goudd bo weed o oxplein
the ezprosdiviyy of chorpeber for oot of the gonotlyroess
oinge doviation fron vegresplon tondad %0 siza. Fouavor
corbaln conolynes ViBes LeBTADe [o2T58; IMeD0l3, -1.4024, 11,4020
ond Dotinpouomugis lacced guch corvesgsondance botucen $ho
phonotype and the anvironseni, ao evided from theur simli-
fieont doviabion fron o renolion.

Mg popibive phocob/mic inficos wors eboun by
conotynes H.4084, Fobtozaschu.sls, L4027 and lichivella.
fobborsuchanala and H,4004 wopn fuamd 40 Wo hijhly wetoble
with hlgha bi. yasuen mnd deviusimm Loom regresuion plgni-
ficont fo0n 2ewo. rlohivello cxd H.4085 were ohaxachoviceld
®y high p; ool By volaess ool heace will ghow preator
vopiation dopemding wpon the environmmnle. H.2648; K,4026
end Bedorplalioriclo poosesosd peacrol afogtebion with

respeet to this chevwcior, howving 753_ volaes $ending to unlsy
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end youliive 7y volaes, [0 gonocype was found %o bo
opeeifically odopied Yo lousylolding envizonncnbs, A nuuber
of grnobynos like T1.2410, H.0481, H.2742 and He4328 wore
Fownd 1o bo poorly odonied o oll cuvironnontos

(iil) Tamhox of bronchon

it Sk

Avorese otebility (b—31) wos showm by wost of the
Senetynes, H.5003% end 11,2712 ozpresoed auove svoraso "
oiebility with by velues temfing b0 s0XG. Soma linos iite
53058, (.%115 end U.4385 vere found %0 be very ungbable
wider epvironsentel fluvetuntions (b>1).

Hore ef the genotypos hwd doviotion fron linmeny
ragreonion Aifferiag slgnificontly from the more vhieh
indiceted thod tho lincor regression equobion wes quite
sobiofectery for the predictablllty of perfornompe of theve
Jiacg over cavironmento.

Tho chawractor hod the highest enpression in 1.5052,
Lollowed DY F.a3528, L2487, HeH110 ed 143050, 9Thoy olgo
woonsoaed hish bi valuog, thewehy sghoulng opoeifiec cdopboe
sione o fovoureble emvironmento. Ceneral sdagwoblons were
shown by 2750 and H.4025 with pooliive By volnes and
ovorase stability. & nuhor of somobypes Aile 11,2412, H.24164
11,2640 end 1.2747 wore poorly adopted to 2ll the cuvizcnnontg.
o gonotype, bhat ves speecially edopted bo pocr eavironnoalts,

could be obiained.
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(iv) Hugbow of tubers

Vardotics Fotbarorehunals, Dedhwokelichwmals end
4026 choued abovs averase sbebiliiy (b—>0) with reopest to
this charncher. [ost of the Zenstypes oxprooscd avirsyd
stabllity (b1} indienting nodewnto roasponoe o the ehowngos
in the onvironnent. Selow avorsre s5@bility (b >1) vos duown
by 542412, [1.3402, U.5426, 11,3602, FI00% and H.4156,

tiogs of the Jonobtypes hef nen-olprificont deviation
fron lineer ropresuioa viich indicoted that thelr perfornence
could be predietod with seccursey within the limito of sampling
aproy, Howsvor, @ few gsonolynes vis., L.2748, H,5%426 and
144320 wore found nod & he amonable to guch predicdions
beoed on @ piople lineer nodel of wegrossion, oo thelr devie-
tion fvon rogrogsaion differsd sigpificently frem 2oro.

T2412, 1,3408, 5420y 843007 and 1.4926 combincd
pooitive ghenobyplie indlces end high regroosion coefflelenty
{b>1) vhich inplicd their adestobion 30 (ood eavironnontg.
TTowewor .3426 sioo chowed simdfleont deviation fron
zofreonion which invelidated itn’ clopo oo the envivonoentold
indices, Gonotypen N.2416, Ha2421, H,2712, H.2748, HET4T
and 12752y hoving poslblve py volues ond by valueo bending
+0 wity, exgresgsd geacrel adeptinbilidy. Vopiobies
Piehivellas, Kotbaoranchunels, Radieskalichunala, [1.2750 ote.
shoved poor sfephobility in all the cnvironumencs. He4024,
ulth postbive p; veluos end by tending Lo nore, veo fommd 0 be

suiioble for otrode condltions.
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(iv) pusbey of tubers
Varietics Zottaranchunals, Badhvekalichunels end
 Hed024 choued above average aﬁg%siliﬁg {(b—>0) with »oppset b0

thio charecbor. Host of the genotypos oxpressed sveragd
gbability (b->1) indicading ‘m@ﬁémw‘zv roaponse b0 the changos
in the énvimmmﬁ» Below aversse shebility (b>1) wos gaown
by He2092, 1.5402, U 3426, 11,3602, He380% ond Hel264

Hoak of the genotypes hef nope-oienificont deviskion
from lMneer vegrossion which indiceted thet thelr pevformence
eould b predicted with sccurecy within the limite of sempling
error. Houever, & fou canobypes vizs Me2742, H,35426 ond
1.4328 vore found not %c be amennble %0

ich prefdickions
?ﬂ&ﬁaﬁ on @ olnple lincer model of regrossion, 6o thelr devies
tion fron rogresaion differed significently from zeros
Ha2092, He34808, He5426, B4380% and 11,4926 conbined
pooitive vhenotyple indices end bigh regrossion coefficlents
(6>1) whiech implied their sdmptabion $0 good environmente.
Howevar H.3426 olso chowed mmfmﬁm deviation fron
\ ée&e@:ai@n videh invelidated 1%n’ slope on the envivenventel
indices, Genobypes Be2416, H,208%, Hl2712, H.2742, H2747
and H.2752, hoving positive p, values and by velucs iending
to wnlbyy exprossed gepsrel adeptebility. Varlotlies
Pichivella, Kottoremchunmelo, Bedhrskalichumala, H.2750 ohc.
showed poor afepbebilibty in all the onvivontenis. He4024, _
with positive 133; velues end b, bending o zero, was fownd %o e

puitable for obreoe conditionsa
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coefficimts indlenbing tholl highly wasteble novero with
regpost 10 this cherooter. Awvoregs otabliisy (b->1) wen
exbibited by 4 vory fov verletios nmmely H.2T48, :.4025 ond
T,4329. Gonobypes B,2752, 11.3402 and H,389% exprossed ebovs
overase abkebility (b—>0) whlch poing oud thed they conld
pordorn  wnilforaly inonide of the flucbunilions in the
envizonnent.
Sleicicont deviebion fron rogrooslon wan oboorved in
1142045, 27125 25115, H.3450 and 1.4120 vhich spoved tholr
wgrodlotabidity in vhenotyplo oxpresolon in bewmup of tholw
bi valucs. ALY obhor ganodypos ghoweld 10w Sgi valuocn that
vere 1ot pigpdlicanbly difforons SYom 20¥0.

Cenobypen H.2416, H.242% end H.2743, combining noailive
B wolooo ond bﬁ. voluoe higher (hom waity, oxppesced Jholz
spocifie odoplabions o high yiolding environneabs, wvhersas
2712 ond 11,2048 hod poodbive By voluse, aigh by valuss end
oigalficans 82, velues, U.4025 cmd H.4329 perfornod poovly
in 0ll tho cavivonronbo. wono gonobypes wore ldontified as
spcoifically adanted to soor environments Vio., 8747, H.2752,
108024y H,.4180 ond J1.4088.
(vii) Igeyest index

Cemotypes Te2743, Ha2752 ond N.4520 expressed obovo
overase sbablliliy (b—>0). fvevege obebility (b—>1) weo sghowm
by 11,5032, 11,4083, 2,4329, Lobiowsochoaneds and Badbwokoli-

chundo, Loct of Tho renobypos wore found wo be wmobtablo



in termo OF by Volucss

& fou genobypos H.2T743, 1.8752, H.4024 ond H.43%28 had
sigificnnt 55y veluco whick invelideted thoiz by valuco.
Al other variobtics had low Sﬁi wvaluon, henow ‘iai yalues
shoued correct btrend of yeaponso of gonobyses 4o the eaviyonw
nenhe

Ta8412y 112496, 11,4021 o H.4128 wore chovestorioed
by positive By volucs and significand 3’5, values indicating
shelr sultobility for bicheyicldlng cavironnonbs. H.874%
and HW2752 hod ponivive N vedues end by veluoo $esding B0 20w0,
bub were chown e hove sijmiflicont ‘egj_ values. “onsigtently
soor performences wors daown in all test sites by vorietieo
Badheoknlicinpals, Fottarauchnala, H.50%2, J.4025 and 10,4320,
71,4024 ond 1,2421 were found %0 be specificnlly efapted to
DU0R nVARtLentD.
(v1id) P2y veicsiw of tubers

Above averngo obebility (b—>0) wns oxpreoscd by H.2421,
11,3502 and 1.4024 and hence ghoued lcest mepponoe $0 the
eovivonrendal variablon. loet of the gouotyroe dhowed
aversge obobility (b—1) uith respoet to shis charachop,
Pelou overagzs stabllity (b>1) wos ospressed by verichbien
guch 0 T.2543, 1.2712, R.31159, Hl.O00% and 1.3402,

Doviation fron Jincor pogrospion signlficontly
Asviabting $ron oTe, wWos expropscd by anly very Iow guaolynon
nEcly 11,2412y 1142743 ond 71,3007, 411 othor vepichics bod

("fzz
109 Y3y galiues.



Ha2747 ond H,3402 vore choracborioed by pooitive By
veluos and high By volues end honeo, ware adepted w0 good
onvironnenio., Gonodypos .274% pad H.363% hed poaltive b
velness high by valuen and sipnificent ‘“gz, veluco. H.2412,
He2816,4 545032, Ha4120, 14523 and 11,4320 vere eadowed uith
wonitive By valuon and b& values tealing b0 mity. Howsven,
He2412¢ in cddition, hod olgnificont 3(%:‘ valuos.

(1x) Tuber yiold

&hovo overage sbebility {(o->0) wos phow by H2750,
Te3426, 11,4020, Fottorauchunsle end FPudbvelellchurels,
Genobypes Plohlvolle, Ha2712y LeEBT47T, L2752 1123032, 1,3115,
De3000, 44085, H4126, Hu83280 and He4329 wspwcenccd ovowome
otebilisy (b->1), ALl ouper gmotypes nod by vlugy sigal=
fleontly difforent fvom widya

tlost of the genotypcs hed low Sgi valuss heneo olonlo
linear resrossion model could be Zitved to oxploin their
perloTmNoo. Tlowevar, G.2048, U.274% cnd iL.4306 k séi
volues devieting olgniflcontly frow Z0¥c.

A gpoastor diogren of sl ihe genobyloe uilhk xoapest
o phenobtyplc indices (ni), wegrepoion coolllielenio (b&} and
doeviadion from rogrossion {Sgs’}; La given In Figues .
wwich descyibon the volative positions of coch line beoped
on aghove pavenciero, fenee it 1o eqasy Lo visualige the

adaptation pattemns off the genosypus.
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iV, Jomociablon botuesn sisbilibty poyenotorg

The eoxzelotion coeffielents hotveen nean valuesn
eni regrepolon soefficlonds wiih rospeed 4o various
chareniors were vorked cub cnd precendod in Peblo 20, Top
welaht, leagth of vine end nunber of bremehes chowed o
hiphly slenlficent, positive cowrelation bobhem necn valuen
and worreaslon ocolfliclante (<< 0.01). Positive zmé ol
ficent corzelatlos ab b lewd wos ocbipined bobueen shebility
faranoterd fov myuber of tubsrs and Luber yield. Dry wolshd
of tuners wed the oaly chavusser that phowed a aegabivo
gignifisant corppelabion bebesca Thoe sorametors (B« 0.01)
and leogkh of Huboeny alrth of tubors enmd hervost index
gnuwed no eorzelotion Dotwecn Shic memn values and resyossion

coosliolanise



Toble 20. Cozrclation coefficients bewuean the moan
walucs oad resreooion coefflelanto of nine
charooterg in gwech posatos

51, wleorrelation

NG, Charackozs asoefficients)

1. Top wolrhd 0,642%%

ER Tensth of vine 6 4E20%0

D Hepber of branches 0.64p8

4, Dusbor of bubowe Qu3T7*

Se Length of fubers 04368

G Girth of tubors 0,182

Te Hepveot indes =0 136

Se Joy wolsht of tuwborn =) L4447

N Zubar gleld Q4390%

*Jlaificont 0% 3 poxr cent lowel of pxobobllity
#oimmilicant ob 1 por cont lovel of probabllity






FIG 2b TUBERS OF PROMISING GENOTYPES OF SWEET POTATO
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BLLOUSHL

The importance of swech pbato oo & subsidiary food
or0p in Newela io pealined usll, cupecislly song the poorer
sections of the people, Lousver the groducbion of puweet
sotoboe in the otefe lo greably lmpedoed by the luhorent low
mroduebivity of fhe loonld vaprietico. Patuwally the wopbesis
ot be risecd on ovolving yorleties equipped wiih high
potontiol for yicld and wide sfopbabiiliby.

fheacsypieally oieble vevleties cre pavkiculelly of
greeat inpogsonct in & gbose like Kewala vwheze eé.is:a‘a;.e and
@oil condizions vary considerably fron plase b0 placo.
Identificetion of verictien responding 40 Lavourable environs~
mento ond beyter ingubc oo woll ao varisticr for carginal
foyuord or poor cavivoniunts are ogunlly ioporieat. Dasoess
of eny broeding progromne oiged ab developing phenobypically
stable voricty iles in the wderstanding of the asboal of
gerotype ® envirosueat interachioa in the characcers of
interest., Allord end bradohey (1964) sucgeobed the umo of
zonetlio olxture yabher thon honogonovs or puve line verletios,
ap o poluticn to weduee the interaction. This nethod may
not bo of much use in o orop like cweet potoio where verictics
daiffar conmiderably in tuber chovectoro like coleww, whape,
oize, quollsy aspecta eic. theveby offesting the markebabllity
of the preoduce. Inercforc the viable sltornative would be
40 aelech varieties bouoed on stoability.
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The prosont inveptipetion wes balken wp b0 ovalunbe
cerbuin newly evolved hybrid lines of owect potato olong
uith the lopal veristico beged on tho above conoldorniions,
The rosulte of the prepent investigation ave provented in

the prrovious seetion and discusscd herounder,

1. Voriotel sveluntion.

The seleatcd ganotypos were evalumbed in woplicoted
teialo b three bept oites apd pesulis preseated in Teble 3,
Signitlcent varlebility wes dcbocrved apong the genobypes
Lop all the cherectery wder study in oll the locations
{P<0,01). This was alse obacrved in the highor poncbyple
and phenotyple eoefficloais ol verialiony eopseially in the
tober yicld mod harvest lndex {(Veble 16). The high vewris-
billty specent in the ovep uilth regaxd to Luber yiocld
fadicnton that the genotypes éiffers on their ebility to
exmreps the finnd choracter, snd those findings ave in conformity
with the reolis of Gioinbeuer cb 8, (194%), Veesay ob al.
195873, Coobh and Loed (1982),; Jonen et nl. (1660), Valer o%
al. {19701y Solpico b ol, {1970}, Uoynes and Uheley (1971),
Themburo] end ubtbukelshaon (1976), Konalen ot al. (1977)
end Jooepk (1979). The relabively large conbribusion of
cepotyple varianes 40 the tobel vorlabilisy susiest ite geope
Foy gelectlion.

The comparabively hlghor enctyplo poefficiento of

varlation erxrresged in the lonsth of tuber indloote the lergo
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environneatel influence on the esproseldn of this chorochors
The geaotynes voriel s great exbent with roopest 20 tubey
cheracteras, Voristion in such charscverD vere aloo roported
by Stainteney ot al. (1943), lagasy ot al. (1957}, UePonnid
(1965), dones o k. {1963), Hoynes ond tholey (1571),
Thombuza] ond Nuthurpisbnon (1970), Kemelan et al. (1977)
ead Josorh (1979).

Statisticel onalyols of the chendonl constisucnbe
rovealed highly significsnd vezistion in copobone, sterch
ol wager sonbents anons oonotyres. These reoulis ave in
oosozdencs with tho fisdinge of Hassey ob al. (1957), Scobd
and Vood (1952) and Uolpico eb 2. (1970) on cavotenc, Singh
et a8, (19823 ond Solpico eb al. (1970) on otarohy end bingh
ab al. (19:8) on sugew. Housver ihe genotypic and yhanotygle
aoefficients of vorletion were compewobively low fow wtoreh
and cuger cundonb.

The differcotial oxproselon end the diffevauces in the
Telablive ropkiug of geaotypes with reupost 4o yield end
nthor chovasters ab the three sitee indicote tho vodification

of the csprespion of charnoter o0 o cunvlderable oxbtent by

B

o Tlustuabionn la cavironnont. Such onvironsentel effccts
=2y sonplicate peldotlion programmes for superior sonobypes.
dinos guweedb pojabu tubsro avoe wiilised for edible
parposos, it would be deslrpble bo lmprove the cocking and
maritional guelity of the fubsr, Uoually, in pleny brociing

peogranmes that involve theo ezploltation of hybrid vigour,



m@ Teplbo ouoh op %%Mya:g aopecty thet fell o

nioberotic ppochwun, noy v low oXpressione, Hence

. '_ %3‘3&3?@ Eﬁﬂ%‘%ﬁ %3@ ﬁ@ %@ %@3 ‘ﬁ ngy@@ﬁ %% &mim
depivavle chovectorioties for yleld apd quolitye The mejoy
oupy BOXBUTE, BWeshe

feshors offoetling the guadlty vises Sl
nossy Libre conbenty voisctness end generel ncceptability of

the buber, ove shulled for sach genobype after beking end
belting indlces worked oubs Tho wesults thus oblalued (Table 14)
ghowed thet oll dhe gove i‘“w pen pre chovoctorised by elther

- bigh op pedius bellng indices,

aifficulties encovntored vion verietics intereet with the
envivennents  Gonobype x cavisonment interectlony constibuse
g luportent Modsing fector in the @aﬁiﬁ%ﬁim of veriance
- Components s gnd the efficioncy of soleotion propraiuss.
Howovery, 1ittle is Imown about the envirvommontal Sontors
whleh conteibube to guch inkorschionn, iven 18 sush
Ch Q@mﬁim ware &W&é&%ﬁ@g the poueiblility of meborislly
veducing guch interestions wnder £icld conditions eppeay
onevhets queshlc
im&aﬁ logsor are the ghe
gy 00 ghown by Comsbock end Moll i*i%ﬁ%}é

onable (Spreguey 1966)s Towger the lntew=

anpes of progress under selection
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Tuwo altcrnative optiong are comonly recogmlzed for
viont mreeders wirh respoot to manljulabing epvironuental
inberactionn viz., %0 develsp senokyges mpeclially sdapied
0 partionioy pub-rogions or locabions, or to devolop
genotypen Lhot possoss genersl sdoptotion. Jho foraoy ig
often procefed by tho obrebificotion of enviroauenis inbo
sub=rogiong suce thot sll the cowvlronmenta in o sub-reglon
will be sonevhet ginilavy, This otratification is avguslly
paged on moero-envircnoental diffevonces like bemparpture
grofiont, rainfall distrvibutiono, soil ypes ebte. Howevow,
even with thieo refinenont of tochnique, tho interachlion of
genobypon with locaiions in & suberoglon, aud with sovirin=
oendn eacounbored et the core lecatlon in dificrent osanons
op yoars, Ifvoguently zomaoin too laxge. Alloyrd and Bradshow
(1554} bormed as Ywupredioieble', the environmentnl vorise
tion for vhich stratification uns not effochbive.

Sinoe littie eddivionnl progroug caa be expocted so
reduce gomotype % onvironment inbterschicn by tho stradi-
fication of envizonuento, ciber agthods necd bo be lanveahl-
sa50ds One such mothod Lo 0 aclect gtable gumobypos bhet
intoraet icss ulith the environments in usich thoy sve bo
be grovite

The otebility enalyces of varience (Zoblesi? « 18)
prove thoab difforences betueon gonotypes vere significentd
for oll the chovochors opdicd. Thoe lineor component of

inbezootion wes ohocrvoed to be plenificnnt for ¢he muber of
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branches, longth of tubera, hoyvest index end tuber yiold.
These vesults show that the topted genol,pes differed in
thelr rogression on cnvironoondal indices with respoot 40
these choractors, Such differences with respset to yield
uere oloo notlesd by Blovam {1J74) in jJubte, Lel e al. (1974)
in ooybosng Saini et el (1994) in ricoy Choudhury and hLequs
(19773 in greon grem and Houslen ob el., (1976} in suecs
otnio. Hons=linsoy component of intcrociion mlone wao
siguificant for the sop welghts length of vine, sivih of
Svbor and 4ry velght of iuber, thoreby iréicading thab Gthe
interaction won fully ecopuntod for by the wmorodiciable
nglure of the cheraciers. Theoe results cro un ogrocment
vith ke findinge of Yomaln (1973) in field heon pod Geuton
and Jodn (1977} &n uhead for yield,

Both Misesr ond ponedinsor gomponests of intczastion
vore Bighly elgnificast for yield (P< 0,012, These ropuliés
suggest that the interacbioa for yleid Lo cweob gobato is
due bo both the reopunme of genotypes 0 vooying envizonnents
apd the deviozlion Lfxow (he rcg;?esaim;. Thiz ie in contrast
4o the finding of Ramelan ob ol. (1970) in $his crop.
Howsver, the pesulbs of vhe mreacnt sy ore in sgvecucnt
with thet of seversl wovkers in dirderent ¢rops wlith reapach
L6 yleld (lalhotze, 1WTT in lontils Verme eb all,y 1972 in
coybem, Parede b ol., 197% in fogder sorghung Chovdnuyy

and heogue, 1077 in green gran; chavdbaony eb al.e 1970 o uheob).
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1L, S3eblliby noporehors.

The seleotion for aiebllity wonld nob be possible
wnbil a modal witnh sultoble povenciers in availsble to
provide tho eritoria neosssery o raniz vorieties for
oheblilty, In dhe present atudy the genobype 11.2416 possesued
the highoet yicld but lhe phonotyplo eteblliby wag vory poomy
theroby indienting that 1% Lo adopted to rich envivonmenis.
SBimilar io the case with gonobypen He2743, 1.4021 ote. In
the aboence of infoxpation va phenobyple shabillty cach
iinen will zeb neleohed in & breeding progsmms on tue busis
of yicld alcaey bub thoy moy be relotlve felluren undor
adverse conditionss A sirvong pogsitive corpelssion boluveen
nepn pepforoones and egoprosponding pegresslon coefflolnbti
obtaingd in thlo shuly confizme the above poing.

it is ovident fron the sbove digcuseion thab song
noagure of stabliiby must be nads svalleblo e aveid the
conplications arising fyoa the iavaraclion of genvtypis with
environacnt, Vaplous wethods 0 noagurd stabllily wore
suggented by sovered workers insluling Tewio (19542,

Ploioted and Pobergon (10497 and hwriceze (1502). A dyuenic
arproach o tho Intorprotabion of vorlebel edepbation to
varying covizonnents weo doveloped by Tianle, wad VWilkinoon
195633, It lod bo the digeovery of o linsor reladbionsidp
botwoen goaotype = envivopent intersetion and envizvonmsnbal
effootn, when these effootn were neasured on the smno sonle
o tho genodysle affocte. DTinlay and Willkingon (1903) deliped



o stable variely aeo oac that is Laving e pean volue
creator Lhen the grond nosn cnd @ wegrescion cocelfficient
{ghooobyplo shabllity) tenling bo mowe’,

The hexn ‘siodleo vaslety® eccording vwo Flalsny asd
Uilkingon {1903) asans o varicty thobt doeo reletively the
gone over @ vide rongo of sovirmmoonto. Thio mogns thab
a "ateble voristy® by ito doflnision posform velabively
bevtor wader civeroe conditlong them it would do in Znvowe
able covipomantsa, seerbend end Puesoll {1900 Lave
Indicated thet the paplze bvbzlide vith regressien coclficionte
less thon one vounally hove mean yiclds less Lhan grand
mean. Howover, 2 veriety having above avopsse produstivity
in all onvizooiont Lo geoferved by whe brecdew. Shezhars
erd Rupssll (1950) dotined otable voriety ue omo that
POSBECENCS O Mol readcr Phon grord WOGr, YOSEessLon
copffleient eguol to one and devietion fyon vegrossion
temding #C ZeI0.

Iabory Broeene {(1969), Samuel e+ al, (1970), Zorode
ard Fayos (1971) and Poveds et el, (1973} eahrsizod thot
iiveny regrossion should oinply he romecded 85 & weasurg
of rogsporse of o porbicnlar peaofivpes wheress the deviotion
fron vegreonion lino ghowld be considersf as o usagure of
osabllitys genobypes with the louswd deviatlon being the
nogh otoble ond vicewversz. Iul Rogins and Gupeo (1972)
omaidored oll the three porametors t0 bo eguelly iuportant

in debernining oatabllity.
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Ipey (1964) veported that o good ainptable veriety
given sunerior production over o uldo range of environmonig,.
Paing and Cupte (1972) ougsonted thab, the potential of
cenotyne 0 gxpress Jreaser mean over cavironments ghould be
the post ioportent critorion, if et cll on inportonce cuoh
be attocheld to o particuler poroneter, cince the obher
parapoters soy noh be of eny precticel ukility, if the
genotype Lo potendlelly wedt, The Jenobypes 11,2416, 11,2421,
HedT124 Ha2T43, Ha0752, H,402%, 11,4120, H.4%28 end F.4024
shoued vory bigh memn vpluss Zor suber yield end thuo
aabiofy the coneept of Trey (19G4) and Baino ond Cupbe (1972).
Thoge lines cun bo cultiveted wnder favourable conditiong
with proper managencnt.

Tinlaoy and Hilhineon (1903) siajed that rosrespion
coofficiont tending %o unldy indleate avernge siabllity, uhen
vaio is oopsceiated with high neen yiald, vorieties have
general adopbabilitys mnd poorly adepbed to all cnvironuenis
when oonociated vith lov meas yields. The genobypes H.2712,
H2747, 12752 0nd 14320 walch choved everage sbeblility
vere wellendapted to o wide range of envivonnenis, The
gonobypes Ha30%2, 13115, H.5402, 15803, H,4025, He4329
" and Plehivolla uere poorly edeptod t0 all onviroments
(Tablo 19).

[hezhert and Bugsoll (1068) sugscoted thet a desiwvod
vardety shoudd have high nean, regression coofficient tonding

30 wilty and deviotion from vesrcasion egual o 0oLO.
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in fhe prososs stedy tho term ‘moon’® vep subotitubed by
anothor teru 'vhenotyrde index' (Hem ot ol,.y 1968), for cagy
interprototion. It alse neken poanible o zolobive cumporicen,
whon thore ip §ifforentisl regpunge of genobypes o the
environments,

togt of the voricbles with respoet 0 the wowious
characters otudled showed no significant Sgs' valuso
{(deviasion from regrovgion). This indlestes thes o linear
rorpesalon podel will suffice 40 cxplain the tvend of
rodponse of theac genolypen anf predlet the phonotypie
expronsion of thego chernoterg in different envirenuents with
oseuracy within the limive of compling crxor. Houover
cerbaln varieties shouod no ouch coyrespondence bolweoa
rhenotypes ond onviromuento, which wes eyident fron their
clepliicont 3§i walucy. Honee o linear modol will nod
ouffico for the predichtablliby of the chaveebers in the
environnonss, This susgeste for the need of o higher ordep
zogeeunlon o moosours the weopmmse move acourately (Jisko
ond Poond, 1979)« 1t hoo been pointod out thabt the bast
polynonial regression would be o (p-1) zegression nodel
when there sre ‘n' gebs of ohvervations, Sinoe there ere
only thyes teot eavivonnends in the present study, o
guodrabic equobtion cen bo uwbtilizod o obialn on ecourabe
trond of repponse of genobtypes ¢ envircuncats. Veroe ob al.
(19785 proposed tuwo intergeebting stralrit lines nodeld to
£i% She observabionse The lirdited number of teot envivopmrenbs
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oy bo one of dhe linitotions in thig povtlculor vosit.

In the fingl selootlon of oculdlvevs, 4% 5o wounlly
considered neceseany 0 idcngily sopoadie genotypes perforoing
well wilor high, lov and vide zonge of environoontn. The
soetlor diogron glves e relotive pocition of cach gunobype
with Teopact o o theos porenchbers of stobilisy wid belps
in wisualleing the odaphability fesburan. The genotyves
Ha2952 opd Te2T92 woro Lowd so ootlady oAl the thrse
yoerosiovers fized by Thorkord and duogell (19661, honce thuy
pun he roconmendol fop sonernl  culbivobion, Spedifie
adcptations bo pieh savizceronito uero shoun by 11,2892, HW2416,
11,2827, 12768, H.2743, H.5008 ond Ha4001, slnce they sombined
poslbive fhanotyple imlece, lov 65, VOroe0 ond by values
seoshor then one. The geasbyves H.4084 snd 1.4186 weve
mertionlenly saited S0 poby CuviTinnonis, as pagguohed by
thaly nogoblive ‘c}i volues poslbive By and low sg"’i valuot,
HeZ052; o315, L5007 and Yichivells vere poovly adepled
L0 811 the envivomsenbos oluece $hoy hod nogabivo ghosobyvie
andicos, low Sf;i_ volun end bi values approaching wldy.
Ho4328, o high ylolding goaotype with by velug tonding 4o
oo, wag wnsloble besouns of the m@f«‘ﬁii@%ﬂbﬁij(@gj&>fﬁ.
Another bigh yicldor R.274% wap Doumd 40 be highly
sempiiive 0 fluchusbtlons in the eavironwens (’Ri:,. >1) and
nad high 85, veluo thupely indleoting thob the ywsiletion
of yicld besed on the wepgeosion cloge L nob possiblee The

SEROLYDC Ho204C shnwed wienivabiilty with vesgeot o ald



the ohabliliy yeranchiors.

1V. Asoociction bobwsen sbabilit, porencters
The goveolatdon betusen the slabllity yovenobors
vine, megne end regroosion poefficlants usy sive an inslghd
into the oolestion simabesies fop the loprovenont in Shis oxupe
A gieniflesnt posibive correlation foy yield (r = 0,39,
P& 5,03) exnintod ovenr genotypes DobWoen the prcaotorns L.0ep
reppunalve sendsysee boad 46 be hich yielding. Thig is in

sorecumab lsk wie findings of Forking cad Jigke {1968a),

Toascn {1370), el (1971}, Verna 2% al, {1972), Dremnen end
Tyeh (I1979) exd ronve snd Jonuwwjan (18979), bub is in
contrass 0 the Sinddnse of finley ond Jilhingon (1963).
Jhooe Zindings ausgest tant there ey be ouly o lindted
geape oy the indepondent meaiyvlebion of uess gacld snd
Despotive, and theb celostlon fop /1018 or rogptnee may
Sowakt La sbrong covrolaged vopyonos of other powanober. It
aam be cancluded fren thils ghudy tusb high yiclda over
envirenambs vll) Teould Srom $oe el of gonctvpes
responaive Lo good covivenmont endl genotypes willk low
vegpenaiveness would bo erpected to ke low-gielding in
EENerGLe

The ptudy 0Ff genolygpe 3 oovironment interacblon and
aiabillby povarobens in crops hove besn & gvess beon o
plot brecdero ensagel in devoloning vamlobies slaptod %0
o brocd gpostrun of owwivemnanite. Jovelopnant of thio

atudy, s the proseal siste is broccsblie to the goniribubione
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by brosiers snd blonotvicliona for tho last two decadeo.
Tohig doveloping bronch of guemtibobive genebtics pgy find
Lte applicobtion nob only in the mch fanilicy pole of
portltloning variances ond floding onb otabilibty, bud algo
be exploited in olhop biopeitrical studlos for bobteyr
conclugiony. Pouevey, the regrescion enalycis used fov this
study is not withoub some linitastions. I these linlistions
230 resopplaed wolly vhe yogrogslen enslysls vould belp the
ot Drzeder in geleehblng gonotyreo cogbining high yield
mnd atebility. Purther, 41 would be posslble w upke
seedictions veuowding the perfornance of genctypss soroog
engizomionto as vell as gmoradiono.

ae present siudy nos nade Lt possible to identify
ponstypeys edepted b0 specific coolopical condlidions and to
0 wide vhoge of eavilonnente, Toe gencbypes chowlng genervald
odoptablon con be expocted to give s wilforn perfwrnoice
ooy bhe diverse agro~slinetic comditions. Houveveg, it wos
wob within the ccopy of the pevsend invostigotion to study
she effects of differond yeurs op ssosung on thie pexrfornonce
of this ¢rop, Studios noy bo tokos up In thio dizcetion
40 derive neaningful lnfermation on genobype ® yeor Or
sensos inberacticn snd identify variotics thet will pevform

wifosdy puroos tho tlice



SUMMARY
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Fwonty eicht lines of gucsed potobo wvore tesbed in
voplicobed tricls in threo tose suvironneabs and dota °
sollicotod on alae biomotricel choroebero. Choaicel anelysio
wao earricd oub to estincte the chexical consbituents for
one lopotions Anglysis of vexicuse of the dato rewvealed
hirhly signifioant dilferencos oumons the penobypen with
regpoet 0 0dd the chevechero sthwiicd, Genotyplc cocificlients
of vorlation execeded 25 por cond for alx oub of the tuelwe
chapcctoro. Vezy Bich phonobypie coefflclento of wopishion
conparad o the genotypic coofficionts of woriotion for
cortaln ehowoobters indicabed o lopgee enviromontal
inflacence. A bokiag index test conducted polated out thot

all thoe memotypon could be cabegoriped inbto good and modiun

3
g

e

L &

The anelysis of voriance for tho stabillty zevealed
the eziotence of signiflcant gonotype = mnvironummb intop
ackion for il the chovoobors sbudisl. The lingor coiponent
of iatcroetion clonc was significont fop hyod charoctoro,
suegeating the variotico differed in thelr regwosolon on
environmentad indlecs. Tho inberection wop 4us 40 nop~iincay
conponent for five chnopackors which ladicoted thebt the
ivtorastion was contribubed by the wmpredictebility. Howover,
boih lincozr and non=linoor coorononts of interastlon were

abeorved o play oirnidicont rols in the genotyse x
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awiroment lageroetion uwith regpest bo yicld. The
interaetion, in gonewpl, sposus of tho infivence of
environuent an the vaplopal perfoshmice and puggest the
nuel for the pelestion of variolios baged on otability.

3tability porcnotors viSes phonotypie indices,
regrecelon coefllelonta ond doviation from regression, were
wortiedl ocab foxr all the gepodbypes with rospect 30 tho
bionetrical chovoclors. Cepobypos charocterised by difreront
edapbanillity fesbures uwere LMambilied with wespeed e various
cheractern. Tho gonotypon H.2752 and 1.2712 sebtiofied o1
ho thres paronchbors for yicld and honee con be roconumeonded
for conowal cultivation., Specliic adopbations 10 favoursbls
environniaata vepe shoun by M.2412, H.2416, H.2421, H.2742,
HoB74%, 13802 ond t1.4027. The genobypos H.4024 and 1.4726
were porbioulovl; salted Lo Door cuvivonmenbn, 1.50%2, H.3115,
H.280% and Flehivells showed poor sdaptetion o oll tho
vvivonaents, Zwoe high yielding gonobypes J.2747 ond H.45%26
verc wobeble boeause of the wpreldictabllity of bthe
lskantsrvulairte o

“he correlation between the nean values end regregsion
cocEficleats vf tho various choractors wore worked oub.
“lgniticont posibive corrolesion wes obzerved botwesn the
saranetors of five chardehors end significont nogniive
coxrelabion was shown by only the dey wolght of tubsrs, ALL

the other chorceters showed no assecisdion boluween the Hwo
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Doponetorg. The olondficsnd correlotion obialned in variocns
characters lndicates that the menipulation of the individuel
paranctors 3o not vosulble ond selectlion bosed on one will
hove o eorzelated vooponae on tho obher.
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Aprendiz
Ueathor detn (weekly avevege) fvon 29st Pobruopy o 6th Jwme 1979 (Folleyeni)

5 4 iy oy © 25 55 T iy
Dabe deocks ?Wﬁlgim fm%&%m% fioile ;?ﬁ Ealls
Tobai = Vab, 27 ¥ oy ) 2%.4 955 2
Tohe28 = Liapoh & b4 310 237 8945 25
Doesh 7 - laxeh 15 3 %70 232 B30
Haweh 14 - Upzoh 20 4 %19 258 G240 135
Viszeh 21 = hopdh 27 5 Z243 24,1 Gt -
iapeh 23 = Appld 3 ] oy = 258 W5 -
Lokt 4 = Sppld 10 7 Do 24«2 &7 0 11
Aypll 1% - fApwil 17 b4 G345 244 901 3
Appll 10 »~ Appil 24 £ 3345 25.0 B33 -
Appild 25 » Moy ¥ fi 5%a2 2551 £8e5 &3
Yoy ¥ o~ loy 8 14 ey I 2345 G20 &
timyg 9 - oy 16 12 S22 2540 G080 14
oy 17 = oy 83 i3 F2e3 25.1 8.6 -

Moy 24 =~ gy 50 4 32,0 2646 878 11
Kﬂ@" 8% - Junc & ki Fhad 283 G445 T8




Appondixz II

Woathor dota {(ueekly sveraucs: fron 14%L Tehruary $o 504h Boy 1979 {(Zarousne)

Dabo bF=tevd] Seanereture 76 ese 20581 noFa
togirum ol it
Tebe 14 = Fob.l0 1 3233 2% 50 4745
Tebe2T = Mabs 27 2 55415 25450 . 45
P26 = Hopeh 6 3 53400 23480 ot 21,5
vapoh 7 = Loveh 13 8 35,70 24400 oveilable
slepeh 14 - tlopeh 20 5 3433 2437 -
Hereh 27 - Moveh 27 & TheD3 84442 185
llorch 20 = Mpril 3 i 5558 225% it
Appil 4 = Appil 10 2 5023 26400 -
April 11 = Appil 17 9 57400 26430 -
Aprii 18 = April 24 10 35416 2608 473
Lpwild 25 - Yoy 1 11 3530 26,06 T3
lny 2 = lgy @ 12 Z5.00 26440 2440
Hoy O = lay 16 (¥ 34400 35400 S35
tay 17 = iay 23 14 5383 25 .50 5.8
oy 24 = Ly 30 15 33473 85400 -




Aypondlx TiI
vopther dute (uodsly oversren) fron Tth Pebruszy 40 23%xd loy 197) (Koyoakalem)

Vieakos Loy i i Role @ Lefs

Inga fool . o w‘_% nf;m a1 m‘hg;, i
Fobl? ~ Fab A3 1 5 182 2542 &7 -

Peb.i4 - Febs 20 2 B4a8 2340 g1 -

Peba21 = Tobe 28 3 4.6 214 &6 -

9(3}3-3:3 had ﬁ"’w”@ 6 4 33#'3' 2'@;1 a5 '59.6
exeh 7 - Maveh 13 5 331 24.7 94 548
tozeh 14 ~ Uoweh 20 5 Bha% 248 oe 2a4
larch 21 ~ lzwdh 27 ¥ 45 2446 9% 1.0
Vioweh 26 = Apmil 3 ] o281 257 90 402
Aopll 4 = fopild 10 G 344t 25.8 94 446
A}_ﬂ:’il 3% - l‘&:x'_}ﬁ?il 1? 0 34}11’9 2529 ‘92 Ge2
Ayril 18 - April 24 11 2 o3 248 a9 3.2
Agpil 25 = lioy 1 12 B35 250 9% 95.0
oy 2 = oy B 13 1.2 2445 94 37t
oy O = Lay 15 14 312 2544 94 4642
tay 16 =~ Lay 23 ] 298 344 94 1252




ATSTLAOT

Fueniy oipht lines of syoot polato wore Jroun uwder
secee envizosnants duolng thizd orop geopon, 1979 in o
tandonised Rlock Desimm. Tho vorictics vore eveluated foy
the biesebrical cheoyvatlons end chesleal oomasbitusnta of
the tuberg. Significont wveplebion cmong the ganotypen with
rogpeot %0 Lheoo chopootors wero obesgived. A baking Indez
tese wes corricd oubs to dosernine the quality espeets of
HUBCOE. ’

The £icld dabs fron thece eaviromuonts wers used o
eploulose the shablility ym/ﬁai;em by the methode wurzeotod
by Therbery end Iiﬁsae:t.!(@é)@;ti iatcn of shobility poromeiers
for 7icld indicatod dhat only dun penciypes vide, He2752 and
1.2712 sabiofied 211 tho ilvee porcomoters ghowlng gonwzel
sdopbocions,. T.2412, L.2416, 1.242%, 1.2740, B.2743, H.5002
ond §,4021 dhowed spocific odaptobtions to favowrsbie caviron=
oenta. Spooifie odoplotions H0 poor environuounis were shown
Hy 11,4024 and H.41268, The genotypes H1.3032, H.5115, H.3003
and Plaldvells wero poorly ajeptod 3o all the cnvironnentt.
In o eowpolatios study hetwoen the Geon velues oud rogyeosion
coplficionto, pole shavooters sbowed elvhey e pooitive op
nasabive sosccloblon, wacreas nonegisnlficent correlotion wes
obsorved In other chorceiero.

The geaokypes baood on thelr adaptalion fenturos, dan
be reoommonded for culbivabtlon in opecific or o brosd spcetrwm

of CNVITONDENGO e





