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The objectives of this study were evatuation genetic effects of yietd and yietd
components in 3 hybrid crosses of sesame that were MR13 x tocat variety, BL5 x locaL

variety and BL5 x MR13. Gene action on certain traits were studied using generation

mean anatysis invotving Pr, P2, Fr, F2, BCpr, BCp2 generation of a cross. The resutts
indicated that ptant height, height of first capsute and number of capsute per pl.ant

influenced by additive, dominance and epistasis gene effects. The dominance gene

effect and epistasis ptay more important whiLe 1,000 seed weight were contro[ted by
additive gene effects. Number of main branch per ptant was controt(ed by
dominance gene effects. lnternode tength and yietd per plant were influenced of
genes that controtted by those three types gene equatly.

A heritabitity of 1,000 seed weight shows a moderate broad sense heritabiLity
0.36 - 0.57. the second is a plant height with broad sense heritabitity 0.19 - 0.31 and
a number of main branch per plant with broad sense heritability is [owest. Narrow-

sense heritability exhiblted the 1,000 seed weight with highest narrow-sense heritability

(0.39 - 1.06). ln addition internode tength, ptant height, number of capsule per ptant
and yield per ptant with narrow-sense heritability are Lowest.
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Ufld 1

uvtul

1.1 n2rrtrtu!'ruavairrtdla'rulunlridu

r1 (Sesomum indicum r.l rf,ufiuhlluvrtarur:arl6nki.jru uuvrusioaruufiiud.:uav
ar,r:oroirgrfi ulqleirfi ufudfi arnraiau unoi'n,i'uonrrGr.,*ri,,rrr.r;qil;;rJ;;;;;
400 ia6urn: (oiurn:ni n.:dinri, 2sso) fifiurirrfinlunrualm:du16u urnu:vrrfiilrfiaoru
luilo1uiu rdoil:c!rru s,ooo triounias{n'n:rr unifiurrronar::ru,:ru.ir .rri6urirrfinlu
rJ:vrvrnroBloltuudrunin:voruluu".r6urfiuuaca'u drr.riu!:crilqlvlu nr:rJqnrilruru Iou
urirdumrnrJ:vrvrnvrrir IourJqnrunr.uruinrutruunuherilrirlunrnrriiiouavnrnnciunn
udrn:voral r,raranfinrnuo.:rJ:vlvrnlvru.(aulo Inrqinri, 2549) a.r!lioilcnriouuioua'.rf,t
ua'nu5oua"rnr:rirur lucrHn.rrfirj5r',lrrtl.rrYu so-60 uJoiriuei Iouiirubqjrflun:nltrrj'ulrj
-'-J,d!d'? i.rdruaotiirrrunaoraarno:oauacRrruri'ulafiq,:rrfluf,tvii{uilnnri.rluuav
n'r.lrJ:vrvratt.rinrtidarnr:rf,udu#o u 1 rdo.rornruSorria::nnruyr.rur (nutraceuticat)

ua;iqrudrrrilniuln1:a.: (Ani[akumar et at., 20 10)

1utr.fl . 2556 rJ:vrvrnlvrufi fudUan.lrrf.:r.uorj:vl1u 41 1,500 li ilaar6n:rrJU:clrru
sz,ooo d'u uavaraa6qrodurvirfru tts fiIan:-rtdolj (FAo, 2014)InufiuraeisrJqndrn'rgoqlut )- -fruni'.:urionrryouq5 uridoraou un:ar::i ,.r14'r6'mn1r r1i:"lti uavarqi d.rovuiu.jrmtri
Hacl6oriau{r.lelsrororfluHalrrrnioi'uoirll uarti :vnr: rdu trnriuriidlrfiaaar6o4r tro
nlrrarur:o1unr:rJird'drirdrriuanrnurodou trorynlula6lunr:a6ordu,rrrvar 6nrfinr:
:vurororl:nuacuraoirlfi'triarrn:orJqnfirrrioriuludul'r6l1pi 6rlrioflolilnuor:n:riuur
dan.:rrfiurrndu

.:rrflufitdifiuqn::r,dr'udouurn (Janick and Whipkey, 2Oo2) 6.rrir1fiTonra!:vau
nrudrrSolurliurJl'rr{uri.:rririririoutr.rriou Qirlouvr"rh.ilo;ird'rglunr:rlirr.J:qyuijfitocd,o.r
n'rfi.r'jra'nuruvln1 to.:fitdrl:rnnrtrur.raa-urdolr..rorn6yrBnaroryrrrnirqn::rLn-r6vrBrauos

antrurod'ori uavrJfr fiiura"ur{ud:vn'irrfiuon::r ririrurn6'ou duBnayn.lr{uon::rrturua
or nnr:rir.:rudruri'uto.:duhsl'ruurjl16err ryu (al.Letic gene action) uavnr:rirlruiurilro.:
durirlsir ur.rri.r (non-atteIic gene action) d,:ir_lfrfiiurnr:rirlrurol6uuulrua!.]n (additive
gene action) rJifiSarnr:rirrruto.:duurudr (dominant gene acfion) rravrJfr 6iura"uriuii
:cu'jr.ilurjrreirur,r r (epistasis) (nquxr ii'ryrnorin6, zsr,s) d'rriunr:rj:vriudm3nayrr
r{uon::lfiorr nra-nuruv Iou nr:i rn:rc?i'ir ra6urotrJ:vtrn:dr rirr l tgun"rufion .n"un. i-
anatysis) rfrofl-nuro{ri!:vnolro.:rJfrfiiurnr:rir.rrr.nro,:6ufinarnra-nuruv'loa,nurucufi{ ir
riurj:vlutiotir.:0':qionr:nioiu'[orsoniBnr:fioyl"i'Lunr:r.,1irrJ:,rr{udfit (fi:cfi'nii nifrrrnri,
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2525) o'rrYunr:finurntfii.:r,'r-rqrl:v arri rfiofinurdvr6nayrrruiuon::rdn.:unra-nrruv
ar.rasruavotri!:vnouzuai.rfinlr eirviul,drj:vnaunr:fior:rur uurflr.rtunr:tliurJ:.rn-uS.rr

oio1il

1.2 inoU:vali
.-4-:-- . . d rtlro6nuioyldltayl.t,:{uf, nttxua v nr:rir,:ruto.lEufi natnuflnuruv aaJ6q uav

olrirj:snorruaarinro,:,:r 3 aru#ud

1.3 uoursnnr:i{u
-- i. ^ ; -r ruio-uilrir tfrunr: tfron nt*r nr:ri1u m oo a"nuruvrllriuon::l uav nr:rirr rutol duA-

fin?unuanuuvruaardsruavo.rri :cnounaHdntoru 3 arorYuri 6o riurifiurfio.rqua:rtsrfi
({1rr?) BL5 (.trrir) uav MR13 (.r1uo{) Iourirnr:moaol ru riru-nqrul:? nflnaa{ ttav
tiorrJfr uEnr:nart nruvrnuoif, .tani lurimura-uoua:rturfi d'lvrinqla:rrorfi

r.+ rj:{uuidarc,irocldiu
1.4.1 arur:odl araornnr:finurhfldfior:ruruu.lur.:nr:n-n16onfiurf.nrdoa6orrflu

aror{uiiuri (pure t ine)

1.4.2 arur:ofrriolaornnr:6nur1r-fldfior:muumr.rr,riai6nr:rJiurJTuavn-ot6ond
ru,tu r v ariirr,t :"u n r:rJ iu rJ :o{uii.r r



u1nfi 2

n15n:20[ond15

.:ro"oog1ur.:ri Pedaliaceae l'doivrurnrani.i 1 Sesomum indicum L. iriruruln:Iiltu
zn=ze rflufitrirriudo-ooqlunq'lfitnaroYrror (setf-por.tinated crop) rdo.:ornia'nuruvoon
uuuoonaut:ojrna finr:araurna:Iou a voo,: rna: (poLten) nntldouornonr:q (anther)

rt'ral ilaft-uUaruuoqrna:or-?r!u (stigma) lurrarrfitnrYurYuoonuruuiariauoonoyrrurfiul
1e

rdnfou Oainr on:roiqro.:, 2545) uacinl:Haldunruo::ntrfi IoaBta.:uacau :vlrru
q.o ruoSriugi (aulo Inrqiorri, 2549) fiturrruSorSn uarnf, louldiiruuntiosrnuf,ro.r

c 2 " aeJ
ru6o i.:aur:oriruunf,ldrirraun tz dda f,tt aiu rur rdoruvnan rirdru rirriu rhnra
ejau rjrnra drr',auo., rirnrardl dun.:6g uavf,rir.:ti? (tpcRt and NBpGR, 2OO4) oti.r,rl:fi
nru6uriio'uf, tliqua:rtori lddruunn-uri.:rdrJanlurj:vryrfllyunrr,dro.!u5o ld I d 6a d
o'r 6rir-uo.: uav itrr (aiurn:oj yriinri, zsso)

2. I nrrriruroaa'nurulltlriuqn::u
o aJdnuructorfitfiuan.roon!1 rtueralrornnr:uanroonto.rdu ?',rurndo,uavrJ! fiiur

a'lriuii:vr.r'ir.:6urYud.:urndol dla-nuru, (characteristics yio traits) rirll to.rfitduan.r
oonlrlfirfiui#':tiordo:roinld'uavinbrti' ur.:a'nuruvciruuonhruj.r{uqn{ur,raruldiru ur.r

4v Yanu v0luvron touln rlr:lvrlyruqnr:rjr{utourlacanrlrurod'ou!naoiant:uaoroonurn
I(tfl1au llqro, 2532)

nqunr a'uriuor:h{ (zsts) lduil.rnr:rirtmooa"nuruvusiaca-nuruvornrioultJ{4nki
rflu z dnuruv n'o

2. 1. 1 nr:riroroodnuruvrrlnzunt (quatitative inheritance) 6o a-nucuvdnrunl
d'rudurfi u': r { uioduriou4' 6uuoiav{fi n,laur:ofi ovuaora-nuru"dnrrnuoonurkiotjr.r
rdu{n (major gene) a'nuruvnr:n:vorafi'rto.l{uq natLr:ndr, *unoont6'rflunq'rdorou 6o
finr:n:voru6'rodr.rrtJun{lr,,rio!.jriordol (discontinuous variation) anrnurnA,oufiaraqio
nr: uao.: oo nt o.:a'nuzuv rr.r;irflldrio u

2.1.2 ni:riluvrooa'nuruvvr.rliurtu (quantitative inheritance) 6o a-nurusdnrrnu
ri':uduraaruri uqia vFiifla eionr: uansoanrio #nuruvrYuki'{ou (minor gene) u-norrrnt
n:ct run"r!o.iduanriluuuuriorio.l (continuous variation) hjatn:oovutjl na'lldadr.:
dorouuacanr urodoliararionr:uaoroontola'nuruvu.rdri'urn



4

drr.rirnr:rir.:rrra6anl:[!an{oonro.rEu aur:nuti.roontfl u
2.1.2.1 n1:1i1.l1r.JiurTutal6uoiruur,j.:16urnn d.:irJnffiurto.r6uo-ld6a

1) ur!ala,,n (additive gene action) 6o a"nuruvfiuaoroo nrvfluoqiryu
ohuruEuvitiruraila-norrrYrl uavdurriuuriavsr-rocrfiuuioaopirleirrirl fi'u lri.jrovoqlugrJ
ravrtmol:lrlno (heterozygote) uSololiltlnn (homozygote)

2) uuldu (dominant gene action) n'o dusr"rrad.:h.Jdlnr:uarr.:oontoldu
)c.

o=nsrr-?uu-.: ororiJunr:tjraw:oi (compl.ete dominance) nr:riulilaur;:ni (incomptete
dominance) u5o nr:tirrfiu (over dominance) d.:nr:tirrfiuovrirlfia-nuzuctolroerr aI:lg
Ino uaoloonld'rrnn.irlahklnpr

2.t.2.2 nl1i1i.tuirurYu,o.:6udrleirurarJ.:ilfirlfrfiiurnr:rir,rrutrol6u n-ld
1) uuuarau2n rfi niun-!dnurucdnruqldruduraaru{ Iouduuoiav{uao.:ra

1. w - ) d ,)tuvr'r.l!?nfiuainu6ucvronn?!n! duuarul dfinruqla"nuruv16or rTu luuuuHaurn riun,ir
muttipte factors 6uusiacn'ovrir.:ruriu6a:v nr:uan.:oonto.:6ud'rr.rd.:lri:f,uoqjriu.jrfi6ud'r
f , -r,ou.l 0qlt:0t!

2) *uud! rfi odurYua'nuruvdaruqu6'ra6uraru{ fi rriia,nuruvu.r.rfiuqn::n
duqnrir.rnlu, duag'rYurJfrffiur1u:.vr.r'jrrn{utolduduao.rdnuruvrYul uaranrnuao#ou n{uJ - ,t-rr0'luuu0uvln2ufl!ainu6urrvd'tr6o potygene anrnurodo!fiaaoeir.urnoionr:uaotoon
tol6u uo nor ndduurrnr nvr'uaordnuruvdlnr: uanroa ntor6uuu,r'rurari.r du 1 d.rnr:
uao.roonto.r6udul ri,,1ur,ron'6#orarai ovriun.jr durJ:uqnd (modifiTing gene) l-nrf,u
n{utal6udou

orndnuruvnr:rir{ruta.:6uuactfrntolfit tt{uf,truardrror Inuo::utr6udr6u4nn-r
uioEulu4noiruurjrovdologluanrvrlal,klnnralo uavrfluflalfiudacaiuiilTuon::r.,dnd
druluf,teaurjtr (cross- pottinated crop) riu niuqn::lto.:uriavd'uoclrin.ifi l-nr:aauriru
uavnr:n:coru6'l1u4n1 d'r r.rionritSnriouu'.rssiavriufidlulvrrJvr'uornrir.:n'u ovuiu,ir
dn uruv nr:rirr rutor du uuuriuhiaur;: ni o v rflur.J:cIut{n-ufitnar n-r rorlr nrda.ror n

yirTlt.,i.-nulvrrloglugrJlaluhinor d.:u,,urroionr:6'n16onuavtrir:rJ:rryuiilugrJtor
vrL/0rLvru5o{uiiusqro (pure [ine) uaca'nurucnr:rirruto,:duuurri arrl:oiovriur.]:cIutd
lfrrvir1 n"ulufitaarLn''l ror uavfitruau{r, uaydrua'nuruvnr:rirrrutor 6uuturiurfiuovrtlu
rl:vIurirofl rvfi tarauriru rvir#u

2.2 n1:ira:rcfdrroa'urard'r (generation mean anatysis)
ci,'r:"ua'nurucili auvurv nr:rir.:ru,or du o v rdurriol ryr n:uaur:nhnr:rir u yo rr

a"nuruvvrrrYuon::roir.r 1 tarfit 6rrvurvnr:rirrrutor 6u atrr: nrirldToanr:iro:r:r.i
nruu!: :ruyrrnTuqn::l (genetic variance) yio nr:irn:rvririrro6urlo.i.fi,r (generation
mean anatysis) r".r fi:vd'nii nifirrrri uar :vrair dn:ri:vrrti (2548) ldrauo{o
rGu!rfiuu:cu'ir.:nr:i rn:rvririrrodurol.i,''rfi'!nr:irn:rviarrlurJ:rr:.:unrln'uon::r n-rd
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nr:itn:rvririrroduto.:t'rrflunr:irn:rvrd6yEnayrltYuqn::l (genetic effect) rilrflu
nuav15rTlnr:irn:rcunrruu!:!5?uyt't.tliuon:iu (genetic variance) olotiun.jlrf,u
nr:finurdrdardou-urirro6u (mean) 6.:rfluriryrlafi6rirduu:n (first order statistics) urud

1,,;a
ocriJunrrrturJ:!:?u r.r!iu rirvrr.:afr fi r16o4i (second order statistics)

(1) n:ruurJ:rJ:ruur.:rYuon::uriurirduao,r'ir r{uqn::uiorruurJ:rJ:ruurnyioiou
dr u1 a)

ly{u.: t:us}oyroyra?rln uEn::u,Uur.la:'t!r0.:0yl6r{at0.iuu rr.!a.]0!drd ay1.r.i61uu? nuaJau

uiooro rtu o fltrt uoiririolfl uRrruuU:U:ruudr 6vr6nauo.r6uusiacal'ruu rocnnonrirdr
aor rirlfi4ndrriuurn uaynruuU:U:rurrlriuon::liriurnn.jr 0 rauo

(2) nr:irn:rcildrraa'uua.ril'rl{drrodulunr:ira:rvil 6lnrrlfionarolunr:!:crfiu
,it,

ritoduoveirnirnr: :vtiunruurj: :'tultn (r :rcnrruu : :rutiurira-.:ao.lto.rrirrodu)
)ea a ) - a{{01 n1:fu't nntuuu{ta{ uuyt6?1JR1lai nufuv}tr.t.iBA? u10s rUud?ua o.lolriU:ynouurl
rYuqn::dd6n'jrnruu :U:ru

trn:rasrunr:ilnurnr:cirurooa'nr*cuvrrrfiuqn::uno.:aaar6quavo.:drJ:vnoueraHicl

1uu Hu (1985) iTU{1u'j1 o'ruruurdrrn'oiln uaciiru:ufi.:urJu.rdod'u gnnruquriru6flGila
to!duuuudlrfiu{ui{a'tu (partiat dominance) uaca'nurucarruq,:d'u riruru.Uoriooiu
iiru':u noiodu uacHafl6ndodu qnnrunud'ru6uGnatalduuuuriurfiu (over dominance)

a?uunn:u1auytu0u0{t u9t't{q1Buu.:!a?1!?h6r! [ua-nuruvarua.:6uuaciirurur'o0iodu

ttlari fiqud (2532) ilnurnr:riru aoa-nuucyrr.lriusn::lnouaadnuaco{dil:cnou
araH6nturr :ra.rru'ir nr:ciroloodnurucHail6o0iod'u il"ruruf,nriod'u rirurufirutuludnoio
y o P oenu uavdlu?1]rauudldu nnn2un!6raduinaualEuu!u auin uulri! uavrJfrffiura'lriuri
to.rEudrrra'rur.rilr Iouuuurmnr:rirrrutar Euuurriuoc!rnn'ir uuuar aur n lutrucdnr:

". - --- .-.4- ---, ? . -nluylaoanu uuluun 1,000 rrtdn onn?unrtdrud Eflara{Euuuu a!?n uavr.Jfr6iur
f e --at u0t0.luugr't.t9l1uvu{ uoanurucn?'t!ansru uavorutfrurdtit qnnruqudru6vr6nato.:0u

!,
fi.:a'ruuuulYr1.l nu

Zhao (1999) flnrrnr:riroyona"nurucytrlflnon::r,uoiara 6ouaco.rri!:vnouHal6qlu
u:ruru'ir anurucnrrla.:oiu turofln riruruilnsioduila'n i;'ruruilnoiod'u iirururudnrio
d'u uavn'rrud'ruyrrusiol:nrilreir nnnrunrriruduuruurn'ruria'nuzu:n,u6.rno.: nu:n
rjrrvrin t,ooo urSo druruiurfiurfiur uavarailinriofrud qnnrrnud'ru6!uu!!rn*acttwhj
tiuHarrn

Kumar and Ganesan (2004) flnurnr:riruuoodnuruvmrlu'uon::rito.rruaHfinuas

o':rirj:cnou aru6ntu.lr :rurru'ir n1:riruvroodnurucnrruaroiu il'ruauirya'nsiod'u o'ruru
ilnriod'u nrruuttor n iirururlSorioil nuac Harufinsiosiu onn:unldro 6y6vra uuuriurflu
drulr,rqj lutruvdil'ruruilnsiogiu qnnrr.lqrri.:udvr6nuruodr#ourrrlnracr,lu!d!

Vijayarajan et at. (2007) 6nur nr:rirayoodnuruvyrlriuo n::lnolna c.lfrn uay
or6!:vnouararu6nlurr:rurru'ir drtlrufilurulsiafru o nnrunrdra6yByrauor u'uurrtiu
ruavrjfrfiiorf,'rririito.rdurirrol'ruvrjr drunrruar6'u uasnae.rfinriosiunnnruniloiru6y6fla



-c1o.iEufi'{a1ru!u 6o 6v6vrarorEuu!1JHa!?n ururir uavrJ[fiiur#lr{ufto.:6usir.:ol'rur,ri.r
uavururvdrulr,rqiovrflurJfrfiiurdur[uiito.:6uoir.:oirurarjr uuurjljru6'ruw,tjl lutruvd
-_.4 4 '" - _-. I I !01e[n!rnu? L[aJu'r un 1,000 rudn o nnruRld't u dvdnatar auvr"rar uuutvir 1 ryu uoi

#nuruvo'rurufl noiod'uqnnru4r:d'ruiyrByrato,rduuuuril

Sundari et al. (201D :ru,!ru.ir nr:cirurooa"nuuvriruruf,nriod'u nnnrlnlriru
SvrBrator0uurudl uavrJ[fiiura'unTuiito.r0urirrsl"ruuil.:rfluriulur! lutrucr' araar6neio

d'u rirurin 1,000 ur6n a"nuruvnru4.:oiu rirurufi.:u,uu.:r,,a'n uaviirururl5oriof,n nnnrurlu
?-..-. 1--. 4 !n?uoylo a1o,tuu .la1!u!uryl.t"l f]u

z.a dn:rvYuqn:uuioaruarur:nlunr:rirurondnusuc
dl,liro"n:rvriuqn::lr,tionruarur:nlunr:rir uyona-n,t*ruv (heritabitity: fr1 rflu

n?'r!aMl0ro{6u1unr:uan.:oantola-nuruvdnru4lrirudur?u1 ld'urnriourfior'tnlu
anrvrurndordrilauo (nqnn,r a-uriuorfni, zsst) uavtjlrf,uqt-rr;orunl.,enrrrdur;.;r;;
arrrr:nriruylontrJd.rqnuaruludn:reirurvirlrr 6a fiqnuaruduJoirdus{didnuruvu,riourio
rui dnuruvdia'q:rriuqn::uoir 6uanvjrduiivrGnan'idnururrYuriaaurn uavnmruU:rJ:ru
df,.:rnnldocrdo.:rrnanryrurndorrfludruluqj 0nnra rua'rar:: N, 2525)

inur rirroiqp (zs2t)ldnci'ni't nr:n'srrdanf,rovl6aadrdonruuornrir.:to.rfitrirulr,rql
rfl uHarrornnrr!unncir{vr{drunnon::u uacairufauurorn6rBnatoranrnuindou
aueelurrror:.:du{rr dtrrnnrrlunndr.r,o.:f,t1unq'lairuluqiinardo.:orn6yrEnauo.r
antrurod'or uacdrufourdo{ornaluuqnrirlrronirqnr:, nr:n-n16anovhtil.ra

oi riu o'n : r riu q n : :, i.: rfr u d'r rir ra u o n.: u rir rS olu n r : U iu ! 
1 

l a-n uru v oi r l l d.r o-n : r
rYuqn::ui 2 uuu 6o

(1) Heritabitity in broad sense (broad-se nse h2, h|) rfludo:rdru:vu.irlamn
urj: :ruurrriuqn::uyirr,llooianrururr:r.J:':ufia-lrnnld'#rvro d.:dtirnr:yrrraornruld'
anrnurodordritruo

o1h;= 
d (1)

oj 6anrrr.r*rJ:rJ:ruriorornryuon:rr#,rr, 6raur:nuil.:oonlfl u 2 rio 6o
additive uac non-additive

of 6onruurl:rJ:ruto.:a-nusuvfir:rnn firJ:vnourirunruuu:rJ:rrrfio.rorno'IulyrJ
ol uavrirnrruu!:il:rurdosornanrnurndou oj
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(2) Heritabitity in narrow sense (uia narrow-sense n'z , nj uio ,,, ) rfludn:rriru
:c 'ir.:nrrr,ttU:U:ruyrlnTuon::udrfluHarfio.rorndyBuator6uuulur n sionrr utd:U:au
tora-nuruvd :rnn 6onrruarur:ohnr:eirumooa-nurr,,tldriuqn::r,te.rar.l.:nrfl urnzud

h:=4
o; Q)

dta oj da nruurJ:rl:rurdo.rornn-uon::uralduuuurrn

i6nr:rJ:crfiuo'er:rnTuqn::raur:nrl:criuldTnuiE (t) i6:-rn:ar'u Ioadr{ouaorn
2 tJr ,rurrirdrrj:cfifld,a!5rn:a{u rdu irn:aduqnt'.rd z uur'.:d r uiot?rd , ,*frr, ,
rfluri'u i6di{arilu6o nr:r6udoxau-nrirauavqnryu 6.roi'o.:n',ra,r16.ir anrnurodouhifi
aradlrYudrYur{uqn::l uiorinrJiur..ll.:riuriorodo.rnanurSor{utiluriuoia:d'r rdohi'tdri.rd'rqn
uavriourilrrjqnluqqrdarnTu (2) rirurruoT nor6rl:vnautolRrruurj: :rumrlryuon::! o,ro
rJ:vduarruurj: :rurrln-uqn::lloultununr:naluuuoir,:1 fro.rdrj:vnounlfiuqn::u
uavanrnurodou rrrir rfrucr'?q'lua vsr-'1141: Inuordur,ta-n.ir nrru n'uurJ:yrsluus,dinld
(phenotypic variance) rfioorn 2 dru 6o *uqn::l lduri6u#itflfiiuruuruanuavbjriu
uu!u2n Llayan']nurndol duJ:vnoud'rurJ[ffiura-rJ]iuii:vu,jr.:ryuqn::ln-uanrnu,:ndon
6uBr arolanu uln6'au ua vRrrlnaro rna'ouuuu{l (random error) nru.[uuriav
anr urqdorr ii.:ocldlaiolrrl{uarunr:arariryuif fiororJ:vriuo.rrirJ:vnauu,reirdtrir.tiunTu uac
(3) n'rurruornoldri:vnou,uolnrruuU:rJ:rului:vtrn:#adr

'aotl:rt',n:riu 
fr.rrrr-*l"rruarirrarorrrOrU r,,iH;l::Xtf;:ll3l:1:

anrrrurodor#.rdu uriqnraldl6'fialriu!:!:rurfiolo..,nri'or.,lon-rqnrruuavanrnurndor
rtiu nr:aralr{uii:vu'jr.raruvYuiiurivioaruryuririqvrd z arufiuri udrairr4nr.rarir-rrirll
nju16urn"unr:irn:rvririrroaturo.rt': nruu :rJ:rufinulurio urj uarqnded"t oyrf,uruaur
o r n a n rn ur n do r ri'r du uvi nr u urj :rJ : r ulu q n d'.: fi 2 ra v a n il 6! n iiuu ri.r vi o r.ri o urio v
U:vnou1tj6'ruar,rro.,n#or{uqn::ruaranrnurn#,,,YorY, nr:l:criuo-o:rfruofl :,r oc
arlr:nirn:rvr.iornrit variance tolilo (Vor) urj {Vor) qnr.raldrd t (vr,) uay 2 (VF2) [av
anaa,naTlhjdlrio (V*r,) uiarui (vacor) (fi:cnnii aifrrrnriuavrJ:crais d,sr:rfr:cr.id, zs48)

riruiunr:fi nurnlruarrt:olunt:rituyooa-nuruvyr.lr{ron::ltrorarazufr 
n uav

o{rir.J:cnauara finlu, rwdr rar.ranriod'u iiruruf,nriod'u iirurufi.rutulriadu uasiirrru
urSorioiln firirdn:tiuqn::!{.! (Rant and Kumar, 2013) aoonda.tryunr:finurro.r
Parameshwarappa et aL (2009) 6l:ru.:ruir dnuruvirar.rfrnsiofiu il.ru.:uilnriooiu iiru:ufrl
utu.:riosiu iiru,rru60riofln nrrr:alsiu uav iuoonoon 50 0/o r o,:n1fin11,Larrr:olunr:
riruy ooa"ntrruvyrlriuqn : :riar
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Gidey et at. (2013) flnura"nurucnrruarur:n1unr:riruyoodnuruvrrlriuon::u.lulr
nu'jrirird'n:tiusn::uaurnlua"nuruvarua.: nu:n (9g.90 0z6) iuoonu:nuru 50 %
(9s.80 %) iirurufi.:utu'roio d\ g7.ro ro) orqrfiurdu, 96.70 %) rjirrrur]rriu (93.10 %)
ir'rururuSosiof,n (90.10 %) nrua.:riu @4.72 %) uavHar.rasrrioei'u @7.8t %) uara-nururyr'fi
riro-n:rfiuqn::r{rro{ai 'r 6o rjruu-n 1,000 rl6rr (rl.2o %) uacnruurrta do{ (76.30
gt) drua-nuruciiruruilnsiagiuiriro'er:rrYuqn::loir fi o 16. 10 %

rJ:vivrd 1of,a uacind raiinur az (252r) finurRluaur:olunr:rirayooa-nuruvyr..r{
rYuqn::ulu.rr vru'ir ilaar6sreiofr'ufirirdor:rniugn::lsl'r druiuoonu:nuru nrrua.:oiu riruru
fi rutu.rriooiu uaciiruruilneiodu irird'n:rniuon::rriourir.la,r



umfi 3

?5A1tUUn1:20U

-u .,<idu .--!.4 IAA dJnl:o1tuun1:20Un:.!U 
't2Oqu:va{6rfiodnu1dyd}ra 

lilYuon:5 uavn1:ri..l.t1ut/o{Eufiri

R?lJRrJa"nu v an6ouava.:6rj:vnouHanaortolfl r artrvriu{Inoii6nr:riliunr: 6'.rs'io1ild

3.1.4 7 rJrudrriuriuuuonarur{uiiurjrio uaciu ro'ou t firirnr:aial

r.Jqn.:raruvrTu{uvi 3 aruri'uti Li'uri ri'uridurfio.:, MR13 uav BL5 raa-rrrnrirrir
nr:aaltrlarunjuiiurfi aairluSoanzuar:t'rfi 1 (F, seeds) lvitri' a riruau oi.:i

(1) BL5 x MR13

- t! -(z) BL5 x Uq urrJo.i

(3) MR13 * nTuridurio.:

3.t qrJn:oiuavradalfia

a.t.t uSor{urilraruriuriuri 3 arufiurf 6o

3.1.1.1 BL5 (iro"r)

3.1.1.2 MR13 ({'tun{)

3. r. r.a riuriniurfi o.rqua:rtorfi (.rlum)

3.t.2 {urniqn: 15-ls-1s

3.1.3 ar:raiflo.:riuuacrir{oI:nuacu!a.l

3.1.4 qiln:0id1.fi1unr:nrarriuri.:r loiuri

3.1.4.1 yaooflaraAn

3.t.4.2 dfi
3.1.4.3 arrrturorSn

3. t.4.4 rlrnfiurJaruur.ral

3.1.4.5 6uao

3.1.4.6 Petri dish dt,rilrHurna:or"rfi

e.z i6nr:o"rriiunr:io'u

3.2. 1 nr:air.rsSoyr'uri.rranarald'rfi t {r,)
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^-z -.!?0n1: au{1 lrlti20tauuu1JU5:: t,t0rfl uuauo]-.!i
(t) rniuuoondrdu nr:rniuunanet'rrfiuovrirriunr:1ud2,:t?arllvr.t.tru 16.00_

18.30 u1finl Iour6annonruro 1.0-1.5 rrufiun: dif,ua6o.:rJuriur rfluoonqrvr'niorov
uruluiu!.rdu ornriurirurlu (emasculation) Ioerdln6uoonoono.ng.,rruorun d.:rna:d.:{
ov6ooonrrdru udrriruaoonarainlafitiarudruyfiliod'rudr6r.,^ruuoourrun,du
t o'c rYu nr: rar o r n d'uvrtLi d'o ! n r :

(2) rslSurJoono''r{ ovrfiuoond'r{lurir,rrrarrdtrrri'uri!nr:roriuroonql-?rfiu
.l J .<(riunoufr 1) lour6onoonuuln 1.0-1.5 rrrfiun: fif,urfia.rtjurfior rtluoonnlrtniouovuru
luiui$f,u uac16or,ondia'nurucaY{na'rrurrfiuliluorudisrrn:au (petri airn) urieritrutto
y{uqflnt?

(3) HaurYuri rirnr:^auloudrnond'a{drfiulflu.fruoroud 2,*ilooonrdarirrna:
cr"rrjrnflruuudrutol aruuonrna:d'rrfiu (stigma) to.rqonri?liudrniullflurYuoouyrt t d.r

ovrirludr.:rdrto.riuj'riiu (rJ:vlrru 06.00-o9.oo urfinr) ornrfurjrlraaoyrarafinladilaru
drur.rdrilodr udr6lrn:auliu.riourGl ud'r riuurhtr{aauuav{uderal

(4) o:?oaounl:Hau raa'lorntaurj:v!.rru 3 iu hio:?odo!ni: a! urnralfio
ovdrrnnuiuilneiourinurduudr6.16.:raaoqnara6ndn:oulioon rCohiiln.:rdtdiunr:aral
roirprfiulorrJnfi r,rrnLirjruaonnruriooninovl6raroirgroulnlrirdld uacurn auhi6o qon

J , r ,r
rrovrfr ul ua cir,!hiinr:rYnur rfl ui n (rirpqr ua.rqtni, zs+a)

ua'.rornnr:aaurna:hi4nrJrun:vnrud,irunon.:rdrirnr:arardru lrru:vuriuri. !, - - - )^
uri uacrio rSolvr"r iu r6ou t drirnr:naurna: uavquainnrnunrrudtfiuoro.,qnurirri
ai:iyrur udrrfiurdaT ilnvr'rirnr:nra,li rirhlstrnouuJionilnurir nvrrrvrorufqoon

3.2.2 airlqnHalna-uuavqndrd z trr)
.C-rirudrr F, fiu{u}i (p1) uav ri'uririo (pz) lrrJan rfioairlanc.ral Fr tiavanHa!

:vr,''lrl F, fi'u P, (BCp,) uav p, (BCpr) Iotrhi p, uav e, rtur{uriuri Li r, riJurvuririo rir
nl:r.raurn6lnun:urnrirauuavrausYrro.:ljufru F, Irrunuainuroruarudrriuoun,irurSn
rranuriur.:ai:iyrur urfiodrfiurdurld6oruSo p 1, p2, F 1,F2, BCpl uav BCp2

3.2.3 rhcrfiuHaHBnuaco{id:;nouHaH6n

riruSo.:rdrnEtrllifirJ:vnolrirurlturlniro{ e .fi'.:6a e,, p2,F1,F2,BCp1 uav
BCp, rrrJqnluu!a.:roaor drrinrrub? nvroaor uavri'olrJflrj6 nr:nar{ nruvrnun:nranj
rr,rriuura'uoua:rtori 6'.rniooua:rtori :uu.irlr6o!na1n! 2556 _ l6ou!n: Mu 2557

Ioulr.luruunr:voao{Lru! Randomized Complete Block Design (RCBD) il'rrru a tlr inu
rJa n uuul:o ruSoriuuor turounru'r? 2 rr:n::vusr,irr:vu.ilruor 50 rrrfirun: !anaro
fiud P,, P, uav F, t'lav 2 uo? an F2 lqn 12 unr du BCp, uav acp, rJan.Erav I rrnr
uavrirnr:nouuanbi'rr46o:vuc:vv'jrrrir ro rtufiun::vy.jrrfimroirur6ulnfinr:rJfru-fi
ouainurlou nr:ioriuar:rnirlorriluavriro-ol:auayuuarn'nlfitnrrnr1:druilu u,irr;r.,finvJt0 a[]r0!:uNu aHdfluavorriU:ynouarazu6sr
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a.2.4 nr:fufinrio4a
rirnr:riufinto4a Iouiiuo'rrruor'roeirrornuriacr'r ri'rd n"uriurj (pr), nyu{rio

(Pr), r{urfqnHautrrd r (r,), fiuriennral,t?td 2 (Fr, enilalnaTuurj (gcp,) uavanzualnduyio
(BCpr)Tnu(lr6un"'loeir.:ur.Ja.:douav 10, 10, 10, 50, 30 uav 30 orlurilriu
dr v iu a'n uzuv {o4a driufi n fi o'.r ci olild

3.2.4. 1 n'riil{{d'u 6o r"onruarpiuornln,siuriliio6uou6'Jaruuonriorairfru
v.t ' a )

uanLut?{tnu!flu?alananto.ttlglavslu !u rut urtufrurn:
3.2.4.2 all\ql[nu:n 6o inarrualornlnusi'urufi a6uou6.idofi 6oilnu:nt,ol

rird'ur.ra"nto.ruqiavdu iurirarfl urru6urn:
3.2.4.3 iirurufilr,ra'nriooiu 6o riuiiruaufi.rduonaonorndrd'uvrdntoquriavsi'u

rJ !?utuunn

3.2.4.4 1i1u?uilnsiod'u 6o uiiruru nn".:ralooiooiutoluoiacd'u fiuri.lurfluiln
3.2.4.s all\u11,0.r{orjdo.r 6a in nr ru ultorJd'o,ror n a tarjda.r u:n udlrr

dloduto.:uoiavdu iurirurturtufi urn:

3-2.4-6 Aatflnnadu 6o rirrau-nto'rruHnfirfiurdur{ruoiacgTuuunl.inrtuvrirhj
2y
frluonouufi':aiuudrrirurnvrrrvlfiru6oucitr,snrfi! rirhJri.rrl.rurinri'rurndo.id.avrdunror
unavnu !uu?uluufltx

3.z.q.l iluia 1,000 urSn 6o rjur:r6rxruriruavavorntoluriavd,u1 av
1, 000 ur S o rirttdi rir u rni a.:d'.r a c 16 u o n'rarir u ri u n il

a.2.5 nr:ira:rvd{oXa
3.2.5. 1 ni:i !R:lvriritoduto,rt'r (generation mean ana Lysis)

rjrrio4at o,ruridnuruc !rurrirroa"tr uavi rn:rvrinIrr u :rJ:Ivto.:
rirroda rf,orirhji rn:r ciil r 6vrGil atolEu uur oirr 1n'nru4rnr:cirurondnuruvuuu
additivedominance model raia non-atteLic interaction modet loai6 scating test 6,r

rauolou Mather and Jinks (1982)

druiunr:roaal scating test rirlnuor".:alrl6oru.jrnr:n:crirro.:6urfl u
uu!u?n (additive) rir.luludu (dominance) Touhifinr:dlrjuq! (epistasis) uavlrifi tinkage
ovrirlririr A, e, c firirrvirfi'lrrrti 6lnr:voaouri.: a d orldrirvrln t roao! (t-test) Irru
drurrukiornnru u!:!:ru (variance) rtav druulo,: uuul.tet:i1u (standard enor, SE) to.l
rir n, e, c 6:ri'uri riuudr uavavr-ari oaaflnia, zssc) ol nrirn:ruu!:!:ruto,:uria v

!:vtrn: rirurruldornalnrtto.: Mather,s formutae 6o

A=2BCpr-P, -F, Vt = 4V BCp, +V P, +VF,

B =zBCP, -4-i !!av vB = 4vBCp, *W*U (3)

C =4Fz-2r -4-p, v, =t6vFz+avF,+vp,+Vp,



L2

J,,r o u.jldr scaling A, B, uac C hiuornrirlorn4uJud.: uanl.jrluroa
lvrrvto.niuon:r uuu additive-dominance 5rfiurnodovl.fi1unr:rJ:urrrrurir6yiyrato.:
6urir.r1 drrir scaling A, B, rav c rirlorirufi.:uqrnsir.rh-1orn4uti uaolirllroauyuruto.r
rYuon::uuuu additive-dominance tj{rirfiurvrofio"lf1unr:u":vurrurir6yl6nator6uoirll

o1,v-'
uaviir rtlu6o':rfrr nr: :vur rurirorrirj:v nauto.rrJfl fiia ruor6ufiadoir.: sir uu .in-u (non-
atLeLic interaction) irn:rvliloul{ non-aLtetic interaction modet fii6n.r:iun:rvrir.r6yBna
vrrrriuqn::lo'.rd

-lllnl= (U2)p, + (U2)p, + aFi -zncp, -zncp,

fal=grzyF, -0t44
lnl= ancp, + eacp, - sF, -4 - e t 2yF, - 1t t zyr,

H=zW,.zncpr-+n
lj l= 2BCp, - P, - 2BCp, + P,

l)= F, + e, * zr, + +r, - +nCp, - +ncp,

|l )tL^J 60 dtofiufilnar.l:vu.ir.:rYuiiriouavrui

lal 6o 6ysnatorduuuuraurn

lh) 6o 6yr6natorduuurriu

(4)

ut

tJ] 6o rJfrffiura-lrYur5:vra.jrrduuruaraurnfiuutuaaurn

[.,,] 6o rJfrffiurf,lfiuri:vu.jrrdluulaauanr{uurudl

tr] 6a rJnffiura'r:niuri:vra.ir,:0uuuurilriuuwrjl

Inufi 1 , p, , 1, F;, BCp, *a, acp, riurirroa.utolai,nuruc lu
rJ: v tr n: {r rir,:1 uavnllur.J:rJ:lurolduro.:usiav :ctrn: ej,lf

\r7 = (71 4)V h + Ql gV P, +16V r, + +v ncp, + +V nCa

\dt=0/qvF, +(l+)vP.

VH = 36V BCp | + 36v BCa + MV F, + V\ + (g I 4)V p t + (g I qvi $)

VH= 4VBCp, + aVBCp, +l6VF,

V1,1 = 4V BCp, +V P, + 4V BCp, +V p,

V1,1=W, +V P, + aV F, + l6V F, + l6V BCpt + l6V BCp,



t{ t-statistic Iou

13

riol6'dr genetic effect uu! ri1.l.l ud'r rjrlryoaolfudrnryvrr.r afi fi lou

T=VSx

rda X = 6YfiYralol6u*rri:vrfiu6i

Sx = n'1n?unalornatoulrr:sru (standard enor) uol6yr6natol6ufi
rl:vriuld' trac df ta': t-test u1kiIn0n1:r.:n df nruluuriavrj:vtrn:firdtnriorryuaunr:d1{
rirurru6yrBnato.:6u

df =(nr- 1) + (nz_ 1) + ... +(n6_ 1)

41
rIo n, 6.r nu 6odruruoiu.:rra.:U:ctrn:f,reir.r1 fil{rarrir6rBvra'ol6u

0rara nra'ra::: il, 2527)

urn6rGna,o,:6ulu grJ uuulodhinuriodrnryfi ovn-naonhj ud.rrirnr:
irn:rsdluilroilrvvrr:rfiroroitror6vrBnadfiriudrn'rgu,itiu Ioui6uyrins{uoao.u:r Ioer teast
square method nruiEuol Mather and Jinrs (1982) G:fiuri ryuurir uavqvr-ari 1anflnia,
zss+) 6rdririrurunr:rirnoiiovrJ:vriuriaun-rarnrruuriutirlunr:rJ:vriuociuurlf,

4.:,fru tfi:vfi'nd nifinnrj uavU:vrair dn:ri:vr{{, zsq8)

rtiu nr:yoaoufudrn'rg,or6rBnauo.:6uuuuarauen 
[a ] vroaou lrroi{

sd 6.: sd -,tv- nt vvt = 0/ qvFt + et a)vp, Iaud vF, uo, i\ rluvariance
to':drroduror pr uav p2 nuriroTu 6lrir variance z drr.raidldrrornnr:rrd t irn:rcil
nruurj:U:':u d'loioltd 6o



Sources of Variation Degree of freedom Mean Square

Generations

Ptots/Generations

Ptants/Ptots/Generations

Ptants/P1

Ptants/P,

Ptants/F,

Ptants/F,

Ptants/BC1

Ptants/BC2

g-1

Iqrl

I(p'-q,)

Pt-Qr

Pz-92

Pr-9a

Pq-9q

Ps-cls

Pr-90

MS,

MSz

MS:

MSq

MSs

MSo

14

a111{rd 1 n't:ernr,lydn?i!urjtrj:?u

dlr , inur dur'orrrit (2s30)

u,"a g 60 iirurudr
q, 6r riruruuUa.rtiouluuriacr'.)

p, 6u o'rurud'uluuriavt'r

MSl, MS2,...,MS6 60 ri.t Mean Squares uiorirnaruu!:!:rl:vy.jr,re q i ! -znun.uhrlr'?,i 6 d'iu vPt *avv pr da Msr/pl uay MSr/p2 drurirorartornrurflu6a:v
'[unr:o:roaoufodra'rgrol d d ouruornrurtJu6a:v6a (p,_1)+(p2_1)

n't:141 sum squares (SS)

1 Totat SS = I(rir#lrnnornupiayfru)2 _ cp

LfiocF:?rr_ (ara:utolrio{an"ryro)'

olu.tl.tll01]arny fl



rirurudouato.l pLotr ro.l P2

J.
luonnuunuou0v Ln

Ptots/P1 SS 14io Reptications/Pl

( a:?rto.l ptot2 ro.i P,)2 (Ha:ruto.: plot3 rol p1)2

ot**fu+*^ pt"tr ru.r p, * ot--,fu+u*o pL*r rufi - CF to'l Pr

(2a:u P,)2 
+

rirururiaria P,
+...+

drururiauaro{ ptotl ro.r Pl

(ira5? 1,o.i ptot3 ro.: P1)2 
+

il'ru':udouatal ptot3 1,0{ Pr

(aa:arLtar otot. no.l B. '2+...+ , a9z) _CF:?x
druru{ouauol pLot3 1,0.i BCp2

-15

2 Generations SS =

(r,ra:u BCr)'

" " __ -Lt-:?lr
0'tu?u1,0!a Bc2

3 Ptants/Generations 55 =
(Ha::uro.r ptotl tor P,)2

(ara:':rto.l ptot2 tol P1)2

iirurudararo.l ptot2 ra.: P1

( a:?r.l1o.r ptotl ro{ P2)2

SS - ( a:?utjo{ pl.ot1 ton Pr)2

il'ruru{auato.l plotl ro,r Pl

lll0 CF tlO{ P1 =
(2a:utol P,)-
1-------;-
01u?ulJola P1

plotsZthdul SS uas cr tol.ii'r6u1 fir,rrtriluriruo.rrdu?rYu rdo:.tu pLotsZr'.1 ss 4nI a \- , - ,

t? n0J Lotylnunr P[ants/Generations SS

4 PLants/PLots/Generations S5 = Total SS - Gen SS - plots/Gen SS

Jq
urodouundouovld ptants/plots/p, SS uio pLants/p1 SS = X(uriayrirdlrnotol

Pr)- - CF to{ Pr - Ptots /P1 SS

Plants/d'rdu1 sS 6r.nt61uliruo{L6u1fiu uasrfio::l ptants/t't ss vrnrir 6actd
rvirrir: Ptants/ptots/Gen SS (isrur ailri'olrrfrt, ZSSO)

darynr?o.rndu 1"r1 lcrl1

+

iirururioua P,

khanitha
Rectangle



3.2.5.2 dnvtdnzrriuon::uuionrrlaur:nlunr:rirumoodnuruvyr,:n-uqn::u

ur dn : r n r : ri r u o o a"n uru c yl r.: rYu o n : : l uur n {1.: ( broad-sense
heritabitity) Iouldiduol Burton ( 195 1) oindo:

n, =w, -(vPr+w, *vr,)/l
-Wz

u r dn : r n r : ri r u r o o a-n u ru c yt t,: n"u o n : : u u u r u n ! ( na rrow_sense
heritabil.ity) Ioulti6tal warner ( 1 952) ornao:

)
|'Io Vpr, Vp2,.VF1, VF2, VBCpr uav VBCp2 6a rir variance ro.t pl, p2,

F1, F2, BCp, uav BCp2 srru.irritl dlli'uri rir MSr, MS2, MS3, MS4, MSs Bav MS6 niilahoTu

3.2.6 doludilr0ulruidu
rirnr:uoaa.: ru drrinrrul:?nuoao.:uavria.rrJfr fi nr:narr aruvrnun:nrani

r v riu u ra'a aua:rtorfi dlur-n q u a : rtor i
3.2.7 lJoJt;artr:ririo'u

tr ,-* C ,4
r:!urun{1uel.:u9t il fl.A. 2555 o.l lr.fi. 2557

t6

(s)

(7)



Uild 4
slanl:ileaa{ tta;iot:nixa

J01nn1:flnurUAR5urnr:rirlruro.rUu Lou nr:irn:rcilrirroa utolr'.: (generation mean
anatysis)turJ:vt'rn: 6 {?iu (p1, p2, Fr, F2, BCpr uac BCp2) rCoanurilfrfiiurnr:rir.rru,uo.:
di
dufrnruqua'nuruvn,,,uamdorJdor nlla.:d'u arrual nu:n e'rurufiu,'dnsioeiu il'rurufln
oioli'u Jrr,lrin 1,ooo H6o uav Haaraoriofiu lurr 3 n mRta x r{uridurfiol, BL5 x
-.t 1 -r11U61rUUl0.t uAv BL5 x MR13 U:1n!ilaor-lI

a.r rJfrfiiurnrnirlrural6u
4.1.1 n1: aaau Scating test

nlnn't: oaau Scating test nu.jr a'nuruviirurufilr.ra-nn'oiu ra.lFi alJ MR13 x
- .t -fiurffiurio.r uav BL5 x MR13 dnuilrliluruilnciadu uor{arau trlnta x riuriiriuriol uav

BL5 x MRl3lirir A, B uac c lriuornrirlrYuvrr.:ad6 6rirn:rvri6il6nata{6urirui6 additive-
dominance modet drurirauuara'nuru"du1 dfirir a, a uav c rirlodtauJruonrir.rriuadrli
u"udrnrp kiira:rvr{6vr6natol6uloutd non-a(tetic interaction modet (nr:rld 2)

4. r.z rJfr fiiurnr:ritlrutol6u
4.1.2.1 nrrlurrdoildo.l

or n nr:f,nur6yr6n at or du dn.luqria'nuruv nrruarrto daltorlr
ru'jrnruutdo d'olonnrrnld'ra 6n6naual6uuuu additive 1u{Hail MR13 x yiuii
-{-..-r-.- - ^.- -".t -ur,u.o! uac BL5 x riuofruluo.: uavfidy6nato{Euuuu dominance ri au:c .ir,! MR13 x
{urifrudar u6v BL5 x tvrRt3 rJfrfiiurahriuritordusir!eirunrj.rfinrrurira'rgsioa'nuruvR.rrrr

uTriarjdor ri'.r a uuu 6o additive x additive, additive x dominance Llav dominance x!-
dominance uonornfrdlnudrsra nr:rir':ru,trol6uuuu additive x dominance luynriruar
-Jri'rriuovuiu'iranurucnrrilurr{a!dol nnnruqudr udyBnato.l6uvr"r 3 uurrvirl fiu (nr:r.l
-lyl 2)

4.1.2.2 n?1 a.id'u

ornnr:finur6yBnatardu dnru nudnuruc nrruar frur ow r nu.ir
n': rrLar oiun nnlu qr:ri'r u 6vr6n at olduuuu dominance, additive x additive [ay
dominance x dominance hlnriruar uavnr6r6vratorduuur additive lurir.rau MR13 x
fiurjfi urior uau BL5 x riu{fi-ufi or firovuiu'jra-nuruvnru4.oiu onnrlqr*roivrBnario.r
duuw dominance ttay epistasis lrnn.jrdmSnatol6uulu additive (nr:rlfi z) {i.r}irua

a! n0

aaondol rYu:ra.rr!ro.! Vijayrajan et aL. (2007); Ganesh and Sakita (1999) '[uuruvfi

sundari et al. (2072); dtrrad fiqvrd (2532) ,1u.i1!.i1 a-nuruvn?1ualfiuonnrr.rqlrir a
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6vrBna,uo.:du#rauuuurvirl rYu urirdofio.r:rurrniorurruur nuavar r.J:rnn.jrlurJn fiiar
ii'unTuii:vr,t'ir.r6uuuu dominance x dominance u'rndolulrerrfruau 6l Gamble 0962) \d
lfi nr rl uiuir rJ [ 6i u rdrirYu6:vv'ir': 6u uur domina nce x domina nce vr'n'rnio.iilrr aau

. , *,y j
rr,uunn5ulartriuti:vu'jr.:duoir.:siruu lfrlridolnr: rfro.:ornuaolaralUlurr.:aoa"nuruv

4.1.2.3 nrua.:f,nu:n
ornnr:finur6yBuaro.:6u dn:unua'nuruvnrual nu:nuo.rlr nu,ir

nrual nu:nnnn:uqudru6vrGtatotduulu dominance uac additive x dominance 1u

1nqruau uavfi6rBralarduuuu additive ludqrau 60 MR13 x riurf#rrfio.r uav 815 x liuiit-
frurfror uavi6vrsnatar6uuuu additive x additive ludaral Br5 x niuridurfio,! ttar BL5 x
MRta d':ocrfiu'ira'nuruvnrrua.rf, n u:nonnlunlri.:06*ua,uo.rEuulu dominance liav
epistasis rfluaitulr.rr! (nr:r.rytt z) d.rtiaraaoonda.rrYutruilurro.r zhao (1999).

q. t z.q ohurufi .:ua"neiodu
d. J-,,e.lnn.t16nularE atto{ t.lu ytn?un!a-nufuvlirlru lyd'nriodutollr

i -,vu?1ii1uiuR.wra-nsio6uonnrun!dru6vr6natorEurluu dominance lqnriHau uavLiqn
nrunrdru6u6vrauorduuuu additive druiu6vGnatol6uuru additive x additive uav
dominance x dominance nurf,u.:{r6ur6a au x riuridurior (nr:r.rd z) d.uiunr:riruyon
dnuruvrirurufirudnriofruto':.rrr.irovn'luqldru6vrBrato.l6uuuu dominance rfrudrdrg dr
Lr4flaa0nna0.:nu:'tU.:1ut0.t Vijayrajan et al.. (2007); Kumar and Ganesan (2004) r'ifi
Dixit (1976):ru.:ru'ira"nuuvo"rurufirudnsiod'uQnn2un!gna2unldra6vr6natorduuuu

dominance uavrJ!ffi arai'utr'uijtosdr.rsiriothulrrj{
q.1.2.5 druruf,nriad'u

dnuzuviiruruil nsio6'u riuo,:riil:vnaun'inrudr6'rg uaci6ilEila
r{n:.!eioaa 6fleiooiurrrurnlu:voirqr (6nBna filnrturuacoiurn:nj *:d:"nrj, 2556) uav

u1, ! J
u,-lrilua*nurucfiaur:n :r rfiuaiauiouu nRrruuo noir.l:cu'ir{fit uria c fr'ulei.ir0 usifitdi
o q , v c - l ;{' driruruilnriod'u6rioroovlfiruarudnsiodusl"rld'rililourYu ur:rv.iru"rfio{rirJ:cnouodr.:dudfi
ovrEflam0Haflan0r00u rrrr i,lu?uludoerodnuavfrvfnru60 (,t'trrati fiqvrB, zsaz) orn

.Jnr:FnurdvEnatordu fr nru4lnr:riru ona-nuruciiruruf, nriofrutolm fl!.ira'nuruco'r!ru
ilnrio6uonnru4ud'ru6vrtvratol6urr!! additive uavuulJ dominun." #o 3 riarau 6a
uRta x riu{durion, BL5 x rYurifflurio.r uav BL5 x MR13 uav6yriyrato.ru'uulr uoo,,,u",
additive uav dominance x dominance ndurizual:sr.r.jr,: ars x niurifurfio.: 6loyr#u1d
'ira"nuruvriruru nrio6'unnn:uqr:d'rudvBnauorEuuuu additive uac dominance rfl udru
1r.rr! tnr:r.:d 2) 6.:aoondo.r fr'uilunruron Sundari et at. (2012); Gaikwad and Kumar
(2009); t"rrrad iqrd tzsaz)

qi Z.o ituin r,000 u5n
or n nr: finurdniyratordu finruqua-nuruvjrufn 1,000 rr6otal.:r..-

nuira'nurucilrilfn 1,000 u6n pirJ6r.l MR13, r{u{durfio.r onn.lunldru6yrBnato.l uuru
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additive, dominance, additive x additive uav dominance x dominance $avpitJax BL5 x
r{rridurfio.: 0na2!oxei?uail6 aro.rauu!u additive rY{riuocrfiu.jrii'nuruurirra,rin t,ooo

1e--u5o nnnrunld'ru6nBylatolduuuu additive riudruluqj (otr:r.rvrd z) t'laanndalryl
!llunlrlo.l t'trrati iqvrG (2532); Kandaswamy (1985) uavlu4',arau trlnta x riuri#urfiol

.! 2unn:utar]1tu5rj0{uun'r.tet1ur{u.illn?itdldqJ d.: Vijayrajan et at. (2007). neirTjr 6vrBna
torduuru additive uac !flfiiora'un"uri:vra'irrduuuu additive x additive uavrJfrfiiur
a'unTuij:vu'jrrEuqir.iel'ruilil.!tin dupLicatelua'nuru"din':rurilulilld.irocrfioa'nuruvdhi
rnurJ:rnnlrrioulu ouri (transgressive segregants) lud'r{uudl1 o-.:riunr:n-r,16onrda

I - ---,r r .! ,:. JdrJ:lJU:.i,uu1nt!anr0.t{'10.:aMln?i1[Ad.! Llnttu:n 1 fr!nr:n:vorud'i,Uoljuqn rlr:1JR?1!
J.

urJ:rJ:rurio.:orn6rBrato.rEuuuu additive ovR{oukirn'ofitrdr4lollklnoIou railrv.!ryl'
11 .,-3_-J -'w - , yr ri -luuyrtHarn?rat ua?0.:yl1n.]:noLa0n!r{onirJa-nuuvaaar6nrio6ulu.i'rua'11

4.1.2.7 r.rarfinoiod'u

lrnnr:fi nur6yGnatordu dnrrquanuruvranr6sr0iogiul,o.i.ir uuir
ruar6orriodunnnruquriru6uGnatar6uuuu additive x additive lurlnriararr uav6 6naro.:
6uuuu additiveludilau MR13 x #uri#urial uac BL5 x tr,tRt3 riru6vBnatorduuuu
dominance nlu{aal MRl3 x riu{durio,:, ars , riu{#urior o-.:rYuovniu.jra'nuruc

araeinriofrunnnruqudru6rGratorEuvY.:auuuurvirl fiu (nr:rrd z) rtju16u.lryu Gaih,vad

et al.. (2009); t"t, rati iqvrf Q532); Chavan et aL. (1981) a'?u Sundari et aL (2012); Hu
(1985):'ru.r'lu'irilaar6oeiod'uro.rrrqnnruqlriru6vr6ra,uo.:6uuuuriurfiu (over-dominance)
-J u a ..\
o*lriunr:no16onlut"r u:n 1 nr:fior:rurorndntrruvolirJ:vnaul.raar6qodr.:dudfiar,1arvryurj

uav6rBnarr.:n:rsiailaH6srriod'ulu:vdualrdorornf,tusiavduri{i raormol:klnor6l uavfir
)a . i, I :- -..
fi iaaafi nn'aduq.:lut'ru:n1 oroovl#HaH6orsirluriruail frtri

i'tmad fi qvrd e$2) neind-t 6yr6na,uol6uururjudfi rnColuuruurn
I d JJ .a .i A ;uafli2lHa:?!lJ0nuu rnu??raivlnn?r.rn'rxlnni1fluti irovraarirlfiq n{rfiufir uan.rdnuruv

lrnn'jrritoatuto.lriouac urj uavoroovrrnn'jrriouiouriduan.:riraiqo rdolorn6uBnator
6u*uudrLlilalq:ni ou6ruurrirrfru unlu{^aldfiara:runol6uynn-lrfluau rild;usuo{fi'u
niuon::rto.rriouavuriro{uriacFiHar uav Gamble (1962) toihinrrluiu.ir drro.:6vrByia

a , i- JtrorEuurrdlfriilnSolvrruau oviHahluur.:aotardnuruv avu-uilor:rj{{rJ:vluujorn
y. ' J - -a nuruc L[a Jn al]vll'lao.i dv]o aro.ltiuului!riuurn druayrsyratalduuuuaralrnfu nrtn

a)Y.
05.:udrd'osriurnSo.ir4rr.ruu? nll"'rvlJo uriornnr:6nurlnu nr:i rn:rclirirroa'utold.:Inui6nr:
to.: Gambte (1962) fi.rkirirvun}i'e, rfluarunn{uri uav R, rfluartir{uijrio rnio,:yrroto.r
6vBvrato.rduuuuararrn ua vrJfrfiiu'rrordurirlsiruv ruu.nru.: nfi'ruruur n oyrflurrnyio
arfiuodrirnr:riruun p, nlu p, toluriavrizual

rJifiSura-rvriurS:uv.jrl6urirrsiruurj.:d urii:"jltj6vrByraya,nyrrryuon::u

ruri6fiararianr:uao.:oontoldnuruvfirJ:rnn (phenotype) firfitLlrulh]o.,nn.,ruororrnoo.t
6uuuur.Jnfrki rdu dualvlfituanrfnuruvoonrrurafioun'u #rfii#nuruvyr.rrirqn::rfi
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trnnei']nnn (nqu4r ii'ln'uorin6, zsza) dloroai.:aratri'rj:vf,y6nrnnr:n-n16onanal rdo
. J J,fr0'rirulrn5on x'tu!?nuavau fril:r nnluUfr fiiura'lfiuij:cil.ir.:durirrsir uyill Iouroyrrc
rJfrfiiura"uriur5:vr.r'jrrduuuurjln"ruuutiudfirnCo.:uuruar riurJfrfiiurii'lriuii:vra.irr0urir.r
" , -L,v )
siruuilrfrhid'o.inr: rfi orornuao.lruahfluyrrlaodnuruv

4.2 nr:fl nnro-nrrriuqn::uuioaruaur:o1unr:riru andnuruc rrrVuon::n
(heritabil.ity: h)

orn nr:flnur nr:rir uuooa"nuruvur.lriugn::r,trola'nuruv rirr l toi!r Inufinurnrr!
,,2 , 2.uu:u:?uyn.rruin:5! ao:1fluInil!uu?ni1{ (h-j uavoin:rfuon::!u!?unu (h'") ornrir

anatysis of varian.e uo.rvr-uriuri te,) riuririo tnr) qruuro'.d t (r,) enararrird ,itriC.^.,
ndur.nuri (BCp1) uavanrualnaTur.r.uio (BCpr) 11-i16"rr.riuon::luuu h2o :volurJrunar{lr
a-nuzuvrjryrin 1,000 ur6o louirirdn:rr[uqn::l h2o oaluti.:.t 0.36 - 0.58 :o{a,!!1 6a
amua.rdu firirdor:rn"uqn::u h2o ouludrr 0.19 - 0.31 uaviiturufioaa'noiod'u firirdo:r
-.-,---- ,2 i 2 , -?iu6n::! h-b ei'tan druiuti'n:rfuqn::luu! h'" yru.ir a"nuruvdrurin t,ooO u6o firirdo:r

2ru2lruon::!Lluu h na{qo touraloqitl{uqn:lruuu h-" oqlutir,: 0.39 _ 1.06 uava'nuruv
nr1!u11ioildo'r aru6rd'u iiruruf,nriad'u uacilaH6nrio6'u irira'n:rriuqn::u h2n oiran
(nr:r.:d a) dron:rriuqn::ldidll:clrzuryirrYv 0 Robinson et at. (1955) rauo,ir o-n:r
riuqn::rai,urJ:hJqr!a'nuruc Inurir#rJ:c!rrurfludrau ova'ufiurrubirfludrwirriu o

dJ,v - ,2 y ! -.^--n:fu a1osE1ltuqnl:llulJu h n ra.:dnu vu,tuun 1,000 u6n lrirrvirn-u 1.06 ludata!
au x r{urifurfioo rdaor',0',nri.,or,Lutl:!:ruto.r acp, lri.,ui.', uro,tr,rr.r.i.r.W".,},nll
J"frrj'rurirn:rvriirirurufou uavo.rdrJ:vnounruutJ:rJ:rurrrrYuqn::ldrirurrulnoi6d rtu
n'ra".:rnnornudavd'u (individuat basis) 6.: rj:v6nri n.:fivra,rrir (2550) ldnrirljr ilrgurluqj
.l .
lun1:ri.rurtun'ldni'r{uon:lr] fro ioForarnornnr:a'r (random error) Iouto rvlufitovLi
..-.-.----^-..-.-..-".. .i. j J- duur.r?oolnunavnu fl.iu!r1:lvanuruvorrr l frriornrruuil:rl::uldiru rtiu naH6or uriovrlan
luutJa.:rdurriu fi ocilnr:ud.:!Tu rirlfiudavd'utri'amH6nunneir{riu

olnilanr: oao.:6'.rnijrrdhirriudra-nuruvoir.:1 nreird rfjuai'ntvrurdhsioavrBuaso.r
e i ".uan1 tl?o6a 1n rivr"rLvrnli6olaanuauuiurj:ir-usrirl6urn iirriuliofl.gi6nr:n'nr6onuac

- t)a )nllu:1JUt.:fluEytrJnl: oaa!i!an uavnl:tirnr:n"ora-onufiorliurl:lau::ouvraurv uEold
io'nr:6o16onya1u.l uuu uavrirnr:yoaolnruloir.raru 1 anryrnrodol (fi:vd'nd niirrrrr!.
2525) unriua'nuruvu3rr,rrin 1,000 uFn fifiriro-n:rriuon::luluunloglu:cd'ua.: 6laur:n
6'ora'onuavrJiur.ll':riu{lci.iruiou16on1,ti6rJiurr1.:ryuiiruur.i.rul ki 6rocrriuldornnr:
rJiu!llnYutilr;irulr,,qjovrjruiulunr:rfil,uroto.:*5on'uri (auio Inla:-orrj. zs+s)

rira'n:rr[uon::ltordnuru;oir.:l luuriasrirualrw.irrira'or:rr[uon::urol#nu c

rdur rYuoc ufl nrir.: n"uh.luioqluantr urodor16 or riu (inur aTuri'oyrrit, 2530) fi.: warner
(tqsz) nrirljr rira-r:tYuqn::utosa'nuruvrirll firj:yrfiukioyur.J: :rul!nuanrnurodor
6o aorufrrJqnuav:cuvnar!an'[urir.rau16urriur.riohuriavrir.rar rfiorfiurriro-n:tilqn::r
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uu?unuriurilo"erirvrTuon::luurn{r': nu'irrirdn:rfiuon::rluue unuoctdtri'6n.ir tfou*,n:r,
riro'n:rrYuqn::l uur n{rrovfi or:zurdrnrruu!:rJ:.lurr.:nTusn::uyi.rr.lro rirlli'rfioonfitd
rdo.:orntriarur:nuunnruu!:rJ:'luror616rata.:dudhirfluaaurnoonlrld'(Robinson,
1 949; Johnson et a t., 1 966) dr o"n : rr{uo n::luur n{rl6.ririr a.:

Jc J
ovu'ulunr:rJiurJto{urirrororirl6'y'.rH6oraruriuijui4vrBuavnr:H6nanruau IouoornFir

ntruarur:olunrrd',ururu'norr,Jr;r;;; -;;;orrn.luor,urntordu firrira,nuruv
tninr:uanroantarduuuurarr n uan.r'jra-nuruvriuaur:nvr'ovrirnr:6'o16onldlut'r d'u 1r J-
ri:uii'nuruvlnfifinr:uaoraonto.rEuuuur;! riroclirnr:n"o16ondnuruvriuarrlr:ovr'ocdrld'lu
t'riunaT..1 lutruvdrJsniarnr:rir.:rutarduuuuruaurndnruqlanuruv rirr,rrjn t,ooo ru6n
rtudr6'rgdln,rlrvlurn:rirriuriuiqrd uriairulr,lr!rJfrfiiurnr:rirruruoArr-rfonru^orrn
u!r{r uavil[d5trralrYuii:vvrjr.r6uoirlol'rur,rr.j.r urinr:lirmu,uar6rirruutiuovfin.:lrdrdrg
lrn n'ir6vr6vrauol6uuuuaraur n Iou ronrcadrr0.:a-nuzuviiruru nsiogiu uavflaH6fleiofiu
- J. tr -d"ttiulu nr: rfir ar afl 6n rra!r c rto v ninrYuriq na au rdu fiu uri.irar a n6o riod'uo vfirir o'n: r
n"uqn::ldrrirlfiarnsionr:do16anfintr udarur:0il:-urJ1.rr{u{Li'rflur{urfranr6o4lki Iou
nr:do16onrYuii.rrdfirl,rr.rfn r,ooo urSouacilnrdofiuuyru d.tora.'rr.,rrnr,l,1ri^arera,rdur.,
t, e 1 u J,
rn uavu.truuanuruv {ruqonr:noraan6?u
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alrlwld 3 rJ:srfiuamluu:u:aumrlr^r-uon::ruavirdn:rriuqn::rtoldnunr;sir.r 1'lulr
a n'gral

o) oi oI h:h:

-0.16

-0.08

-0.36

0.19

0.00

0.t2

0.68

0.79

1.06

0.05

0

0

Rllur:!do.r
- tA -MH13 X flUE1I1JUUA{

_ - ,.! -BL5 x l]iflutlla.!

BL5 x MR13

0

0

0

-23.56

-22.2t

-46.t9

5.63

51.98

100.81

R?1Ua.i9tU

MR13 x n'uiifi'u rl'a.l
-. - .t -BL5 x yruofluNa.r

BL5 x MR13

743.80 0

131.03 0.19

720.48 0.31

0

0

0

-45.51

-75.72

23.00

19.12

-1.58

-0.70

73.t3

77.04

65.t2

atual nu:n

MRta x riuriduria.r
- .! -BL5 x llu5Yruua,!

BL5 x MR13

0

0

0.26

0

U

o.26

u.5l

-0.79

-0.88

-0.75

0.33

0.76

rirurufi.lua-noiod'u

uRta x riuriduria.r
- .! -BL5 x ytu6lruuJa,!

BL5 x MR13

t.69

r.65

t.25

0.28

0

0

0

0

0

- 164.58

-468.60

-783.77

17.89

493.78

274.77

01u2u nflo9lu

MRta x riuridurfia.:
- ..! -EL5 x Ytu5lluuan

BL5 x MR13

365.56 0

218.71. 0.10

165.65 0.16

0

0

0

0.05

0.1 1

-0.11

0,03

-0.07

0.03

MRla x r{uridlrfia.:
- .t ^tsL5 x fluiYlutlra{

BL5 x MR13

0.06

0.07

0.1 1

0.58

0.36

0

0.39

7.06

0



n1:T .:d 3 rJ:c6uat u :rJ:ruurlr{usn::uua:irdn:ryr-uqn::uosa'nu6uvn'rr 1 lurr
a {eral (da)

l1tl1Ulr4n I o'u = 6nBnata.:Euu!1J a!1n : 2o|, - (ojro, + oSror)

o3 = 6vrBnato.:duuuurju : (olr-o|\_o)
)oj = 6vrBnarfiorornanrnurodou , oj, + o|, + or^ 13

ftr' = o-n:rfiuqn::luuun{rl : 1o}, - ol) t o},
ft"2 = d'fl:rfiuqn::rluuuunu : oj lo|,

anu JuaJRfl6tu oj oi oI h: h:
HaHa0fl0flu

uRta x riuddurfio.r
- r! I

BL5 x U51tUuU0.:

BL5 x MR13

-2.58

-4.92

-2.88

7.57

8.52

1.50

4.35

5.U I

3.94

0

0.08

0

0

0

0
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n1rFlnu10vl6fla 1.ir{uonl:ufrn?!RranufuvalaH6nuavorri :vnouaraar6or uo.r.:r
3 riiran louuriac{aralovu:vnourirur.l:rtrn:t'rra'r.r 1 o t'l6o e,, p2, F1, F2,BCpr ttar BCp2

nr:i rn:rvrf r arrtrrYuqn::utti6nr:i rn:rvririrroaJu,uo,:f,r

, nr:rirtruooa'nu !nt,r!an Rruq,: nu:n uaviiruruf,noiod'u nrunurir udr6natoldu
v'.t 3 uur 6o 6vr8ratol6uuuu additive, dominance uav epistasis Inuuyrurmnr:lir,rru
to'rduqnnruqrd'ru6fl6ila?0.:6uuuu dominance uav epistasis rf,udru'[uqj luuru"dnr:
riruvrooa-nurucr.lrltfin 1,000 ur6o nruqldru6vr6vrato.:6uuuu additive uara-nr*rurfir
utu'rudnoiod'u nruqririru6rGnatorduuuu dominance drunr:rirurona-nuruvR?1r.ru.r2

dzroua0ruareanaon0nu a?uRrJ6?udm6natolduri'.1 3 uuurvirl riu
riruo'n:rrYuqn::r ru.jr o'n:rfiuqn::uuurn{rl:vriuUrunar.rlua,nuruyrirrarjn 1,000

udo loulrird'n:rniuqn::ruurn{r'! 0.36 - 0.58 :o.ra{rJ1 6o nmlqloiu idrdn:rniuqn::l
uurn{rl 0.19 - 0.31 uaviiruruilydnra'ad'u fidro'n:rryuqn::luurnir,:r,r4n dtaiua-n:r
r{uqn::ruuruau nu'ir dnurucJluu-n 1,000 urdc iriro-n:1fiu0n::ruu?[rRUa!qn Ioafi rir
o'n:rriuqn::uuu?uRu 0.39 - 1.06 uaca'nufuvnrruomioildor nruqldu o'ruruilnsiod'u
Bav aH.inn0qu iidrd-n:rliuqn::! uulununhan
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