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r:0'r uuHa anuara.ir{rl:cno!Hazu6nsr: n'l:Y11.i'lUtlO.lUUvlA2Uq!ant9l

Sesomum indicum L.)
1u.

4inu : ttll.ll1: Ennv u0
)-€alJ5rufu'r : 2vru'l61anluu1uolc1n

U.]n']er,l : rnufllfl'lani

olar:dfi ilifl u114dn : :osnran:ro'r:d o:.oBurn:ni r.id:"nd

oror:tifiGnuriu : o:.u! 'l lnrfiul
: o:.14Uu 11:11! Ltn

n'rdr6'tg : n1:ril.:iuton6u, araar6n, old ivnou a ao, .i1

r" - t ''r " '' i6nr:nat{ nruvungfl:nraninl: fia0'iI9!'rruunll Alun{lutl n?loao{uaJxo.iu01

uurirurduqra:rtorfl i'sraioqua:rtorfi lourBlrJflt6{rufituqi iJ r.fl. 2555 6t n.n. zssz

!en{l 3 aruriuriHo KU18, A30-15 rav wL9 rirnr:zualuuunui'uvlold a {zuar: ldud

KU18 x A3G15, KU18 x VvLg uav A3O-15 x WL9 uarli1n1:2a!uoiav{Hautriil:vnatdtu

rj:ctrn: o t'rlu6o Pr , Pz, Fr, Fz, BCr uav BCz uuuhiinr:raladtriouri (halLf dialtet

cross) uavtl:c tiuetaa6q uavol6il: vnouaraa6nlou?'l.i uilunl:vloao{ ulJU Randomized

Comptete BLock Design (RCBD) tfioil:vliunr:rirtrutrol6u'ualdnuruvi.lat{anuav
orrirJ:vnouHan6or6o nrrr4rilnu:n nrr:r4rfiu nrrrLurrtiorJdol iirurufi{r,tansiofru 1)'ruru

ilnrdofru uaulrvfin 1,ooo ru6o ornnr:ilnurvru'jr dnutuvnrlleliln[in rravn?lu4tfiu qn
1J

nruql d'r u nr:rirlrut o.:6uvt-s 3 uuu6a additive gene, dominance gene ttav epistasis

dnurucnrr! urr'[oUdo.i Cnn2!q!d?un']:1i'1.!luta.iEuuuu additive gene uar additive x

dominance dnuruciirueufi.:ua-nriodu iiruruilnrdofru uavrltarin t,oo0 rrL6o qnn?uqil

sir u dvr6rntos U uuutl dominance gene uar epistasis il1nn'jl additive gene drudn:r
lr'uqn::rLnu'jrdnuruvnruq.:Hnu:nfirirdn:rr{uqn::roqlutixioua!.23.75 -at.gt uavi

drdn:rriuqn::lq.:1uaar{Har :0.:ul6oa"nuurnrrla.rfrufiriri:'n:rr{uqn::raqluti?.i50uav

50.55 - 59.07 uac dnuruviirurufi.rradndodufidrdn:rfiuon::lsr'rluyrndila! pird'n:r

r{uEn::!aEfludr.iSouac 18.35 - sg.sa nrudr6'u drudnuru;il"ruruilnriofiu, nruurr{o
rJdar uavrirvrin 1,000 rxr6o au'i1o-n:lvrnqn::ln'r fidro-n:rnnqn::loq"tutil.iiouar
77.20, tl.22 - 12.51 uav 0.00 qu.ild!
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CGADVSOR:

KEYWORDS :

To study gene effects control yietd and letd components of sesame (Sesomum

indicum L.) three sesame \rarieties were crossed by using diatlel crossing design of three

crosses. The first cross was between KU18 and 430-15 and the second cross was

between KU18 and WL9 and third cross was between 430-15 and WL9. Anatysis of

variance in six generations (Pt, Pz, FtFz,BCt and BCJ were euatuated using randomized

comptete block design with four reptications during October 2072 - February 2Ol4 at

FacuLty of Agriculture, Ubon Ratchathani University. The ob.lective of this study was to

determine gene actions control yietd and yietd components for first pod height, ptant

height, internode l.engh, number of main branches per plant, pod number per plant,

and 1,000 seed weight, indicated that flrst pod height and plant height were controlted

by additive, dominant, and epitasis gene action, lnternode [en$h were controlled by

additive, and additive x dominant gene action, number of main branches per ptant,

pod number per ptant, and 1,000 seed weight were controtled by dominant, and

epitasis gene action more than additive gene action. The resutts showed that the

highest heritabitity of first pod height between 23.75 and 81.91%, Heritabitity value of

ptant height and number of main branches per plant were moderate (h'z=50.55 - 59.07

% and 18.35 -53.58 % respectively), Heritabitity vatue of pod number per plant,

internode lengh, and 1,000 seed weight were low (h2=77.20 %, 1L.22 - 72.57 % and

0.00 % respective[y).
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u?lvl 1

u?lu1

1. 1 a21!tuu!1llari21lJ616gU tun',]:2nU

rr (Sesomum indicum l.) riJufitfidooqlursd PedaLiaceae fifiurirriolluvrirJuoriinr

uqifiniilurnraniurrvirufuiugru'jriurirriotollroqlurJ:vrvra6urdu (Pham,2o1o)Inu'i1
a A ) A a I t vq ! ia .e .r-
rilufrtiilan.iru vlu?r'runoR?1lt urnua{ aM:0t05qJtnu !otPlo lultuvl!01n'lrl:0u uooQ0l

uavfiosnr:GrrruriralunaooqqrJqnil:uil1il 400 fra6urn: (oiurn:oj nsdYni, zsso)

aulo lnrq:"nri (2549) ndrrir dt,tiuri:vlvrnlvrufinr:ilqnsrururu Iouuvrit{rrLrorn

rJ:v lvrnvrrirrJqnuus Lt1u3[?oltl uuorutvruvrrirlunrn tuf,o uac nrnnviuotn udrn:voruh]

raaru4inrntostl:riv,nlru fltluTunrudo.rnr:ulSsr.lrriuiu0lvrinrrudr6'19rirdrGuut

rf,o.rornur6o.rriqrudrvrrslnturnr:qr fin:oltrriulil6lfi'rq.rfu 8s ulail6uoi iqrualu'firiru

nruqr:von cholsterotlurdlrdao rlo.lnnnT:qofiut.ollf,u16oo iar:druol4a6a:v ao
; ,s - - C

arruor-ulafrn aoff?'uLau{frolln -?[nuar a00ta0o duu.inl: tn5qJt0.i ttaatJvL:.i ljo'lnuua!
e la " 

)
rirl.rqtnrnto.riu d'ruruqfilr6.:qnrJrrrrldriJuorvr:rfio41tn1floti1.iuYriualu (Anibkumar

et a1.., 2010) uonnlnd{1u-lfitlvrurvrdrftyluqnalvnl:rlrndo.!6ilar.l6nrilu

1ut vr.n. 2556 railanar6n{rld' 4,760 drugr'u loufiuvrililqndr6'qJodiiU:urvlfl ri1
i" - 'q v

duro-u uaviu dru5uU: v Lvtn [au:J uva{!q n.!'lYial n rU0q [uo{14?o n1rynu!: uuEa.la0u
c! - drld.1 ) ! d l,

un:a?::6 !v131'l:n'r! lsirJd uava1tq5 .i1ruu?it1] [!u!fu14']tl0{na1ot01,'lu lrau!uu?L1.l1l
, Z v .i i , ,.i .lJ,
iiqaioyt{1! l'racfr1.iU:urvtfltin21! n 0{ n 1:.1'l tli1.]u 1ntu0 u 1{ 910 tu 0{ l'tm uv]uen.:1'tl0.l

rg d J r ,, d
il:vrvrnlvrulufloliu na'ufiuur\jr:rfiliurfius16niou loulutl \.q. 2548 r.J:vrvrnlmufifiufi

lqn.il 405,237 li rfirLdurilu 411,056 li luiJ n.n. 2552 uavllf, \.A 2556 rJ:vtvrnlmui

dufirlqno.rrn'orl q 437 ,5oo li 1linaru6n:rl 52,000 ol'u uavfizuaainra6a t ts filanileioli
(FAo, io14) aruaqdr6'rpfirirhidufirlqnrrlur-l:vtflfllvufiuu?lilrfildurfiulrdntjotr oro

rf,osornnr:!qnrr1uil:vrmatvru}izual.rdndoudrlsir rir'lfr'zuanouuvrukiiriaswirniunr:rJqnfit
--j4r4!,d-A-<--!-15rf,:!SRatilndu"l i.r lilr-oB:.rn!t0 [ lnuq:n:1n]}J'1Uen.i'rtuualtrt1,l!aun!flttuo0u ttu

dr': rirrlvro dou aruaqtJ:vnr:u:nfirir}iaran6nriolis{r 6on'u{lrfirnun:n:rJqn1ufloliui

f,nun'urlunr:'[fiHaainsir 6.iufiovufiur]06'unr:zu6mluoirusirr 1 fiaur:nrfilzuaHhnsiodud
- ) , Z ; u v ar, .l ., a .r, i'.o!l

16lu:vo]-lJutrwirliu rlorornno{un1tr{dn 111611]11flr !0{n!5vn0!i.lar{an{1t14({l,u trl vl.i1l

rr:'rro.iirJ:rnouo-.:nrireqnnruqldruri'uqn::rr utju rirurufi.lriofiu n?11u1?{oildo{ n21u
J -.. u a oa!

({dnutn n?rtl4{a-1nu Lraco.lu2uf,nn0 nu iinv]{n1:tllllljn0 un1: aqvlT [11tnum:n:!nu1.4u
- .,i I - g u . qel

nr:HanLfirirrlniiu o"{rixn1:il:nUlln"uiisrtrifizuazu6nqsfidnuruvvrrsnl:tnuo:6 uavfiqruri'l
.dd,.li-J<!,!o<se.i

ilr.ilntu1n1:{{ i{tilua{vr=n?19i1[ij!n1: ti{Llu n1:flnt']ni{u n{fl nul n 1:?lT{'lulo'iuull

n2uq!a-nuur aar6n uaco{6il:vnouilailamo.i{1tdorjr{oqafrld'ornnr:flnurltfl{



ufl uuu'lvrrnr:6'o 16onuavn r :rJittJl.rr{uril r riohJ

r.z inorJtcali

rfioflnurnr:rirsruto.r6ufinruqrLa-nusucaa 6n o.lrii:vnouaazu6ntro'llr a arur{uii

1.3 !,oulrnn'll2oc,

uuii'uni{dovflnurnr:rir.lruto.:6udnruqudnuruvataHdn o{rirJ:cnauruaH6ottoslr

a arur{uri 6o xuta, A3G15 ua! wL 9 Tourirnr:voao'i ru drrinlrulif,nvroao'luav

fiouJfr u"fi nr:nar.i Rtuvtnum:fi laoi lr,trivrurdtrqua:rtorfi i'w"oqta:rtorfi

r.+ rJ:slottidarn'iroclf,iu

aur:orirdoXaornnr:fl nurltfi{lunr:?1.iuttu uavritauouurvrllunr:do r6o n

fi rvlrvarrdrraiun',:,.lirll1or-utior rf, orfi uaranrdndodufi



Uild 2

n1:n:?i[and1:

2.1 dnuu;uqntaran{tollr
rrri]uf,tfiidnuruvrrsnqntrnranifir,rarnr,raruvtrlvtiurir.lr uavr{urirJqn 6'latrr:nndre

- '\9- !
Y{aa{rtlJ loonu

:rn ( root) s'ti:vul:rnuri'r (tau root system) uavfi:rnutus ( taterat root) fr

roiqrfiulnaonrLrorn:rnurit n:vorar,tururjua.lnrlnrrudntosdu6u arur:nr,td.r6nasluiu

kirrnn'jr 150 rsufirun: or',t,t,',rruor",nriodrudn uacairunirflndr6u.rn"u (4urji6'ufitli

qua:rtorfi, zssc)
C -J - i I ' s i -

a-r du (stem) .i1Iai'tnuq.iq:.! r14{tufrunnn{ uaJ[![nnn{ Hofi9]lj2f ia1nuQvlanu s

r{Julv6ul 4-5 na6u}r fiiosnrun'rrrLurrtaldrfi'u fiusrfinru6orsluqi 0.5-3 ruo: rirfi'uarofi
aZ to v !4 --6- e. 4'- d'

tudniaudruuruuu fi50[!!tu i.iolaqnu{1Jq ?lto'ia']nutuudl't,u2tljlJ 6tl,u?00u at a0{
.i , Y , ^-! i o- 'i---.-=-?lriuriluurr ilsoa!?.i .:1I1t'1u2uR{n0qu!:Y!1tu 2-7 n.i n1:Bnnn{01n[nnn1r]?0m1Eo 14:o

riodoqjd'ruuuduhJ 6.lunndr.rn-uhnrrir{uiiuavanrnutodarr (4urli6'ufit1iqual1to'1fi,

2554)

1u (teafl orofirfi.:lu16u'l ra5oluil:vnoluul g tutiou (trifotiate) lufrurdu?rYu lufi
a'nuuvurrliugrJ on (tanceolate) gdlti (ovate-acute) uondnraSouondu (patmatety tobe

or patmatety compound) nr:riultrolh riuulun:qnUrrLnl (opposite) rltiouuuadu
- . -Z u.d4 4 ; 4 ly

(atternate) ata.: luiln'i una t{u2 a0u nud{t'Uu?ttjlr !1nru5rjatua0{ g{o1n guY]'i0l'r1luu

uavd'rurirrtorlu uavdnuruvh0urqneilinuqrloirurarltfioqirudrfru (4urjii'ufitli

quarllo1ii, 2554)

non (flower) tfluoonuuualp:nlrnn (perfect flower) ltuoonrdu2 ilui;1u2u 1-3 oon

^r , c
do 1rJ'r[! nonlari? t!r:! u?.i00u 1r5oylut,1?1olt2.i1tu0gnuruq nlu [!9r0nulna:lllr{4

iiruru 2 ri driisfuSneir,ri!.iu11 oonrirluluarnd?udi{t o.rtilfiu{rlarutroootir.teiorfio'i lou

ovGrioonoonfr.:ud o-e drJor{radsr.Jqn l'nr:ararrna::vvirl o4.oo - 07.00 urfinr ilasorn

ruarn6uoonovn6oon uavrfiurtudr.rr-iruro'riu16urfiu uasirstutirsrrar tz.oo - t9.oo

uTfinT atir.rl:fie1!rvuyr?a1n1:craurna:d'rndrroroduoqjrYuanrnurrrf,ornr:roirgrfiu1n

uavarun"uii (frrr rJrdr{r,2546) ravolnfinr:rual{unuo::rrrfi lousLa+rava! U:v!1

t- +.0 uJoiriusi tallo Inrqinri, zscr)

ilnuioxa (capsute) figrJir.:unnrir.:ri'uhJnrlriuri d.roroosfia-nurucnailflor.r

:.inrrlon uavuuu Hnfiiolul?1rurun1rrn?1lul2ro.: n rirl#utj.:oon16'riluq (carpe0 6r

rirulurlovirJ:vu1tu 2-4n ilnurril:v!1zu 2-3lrufiu.rq:durYuuriavaruriuri uavfi

rduilrnurjnarul:v!rru 1 rru6run: rfiailnurirJaruilnosuon tirtfiril6rrir.rld'iln.:rov4nuri

o r ndr u1au fruhl{riru uo o ( niy liur{ niuridl, zs so)
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ruLdq (seed) s6oturorHnrflugrlti rnrv6orYururil:"sltirirunarl riusdouriuo{nru1uiln

ri:vrrru zo-too u6ndoiln terigtrfiur{ nntiSl, 2550) f,to{uldnfivarnvaru#suoi srr
ru6as rvr rirnra uavn"r dtrit.rrfirlqnlui:vrvrnlvruutilloi r i 6o dtrr to rrloir6uri do'r

t ta t 
'25 rilailiun uaviluo$a5oZlrjrqla 65 LUoit{un a?!4uua{uYit[:q!a:'ltE'ru to0luunrlD

rfirlqnlurl:vrvrnlvrunu6!0.lu6o arur:nuti.:1d r f, 6o drir trir-uol uav?ltll (oiurn:ni

n.rri:hi, 2556) H6oorGtJrtr{:vtrvqnudua-.:ornnr:ataltna:rJ5su'rtu 4-6 dilnrri 6.rnru1u

ur5ofin:oltrTurJ:v!1ru 43.4-58.8 uioiriuoi (Tashiro et aL., 1990) ilir:rrurirfiuoroqsld'fi.r

oz uJoirfiud vr'.:dduoqjnnarurYuri uavfilrJ:6ur]:;rrrru zs rrJoir6ud

2.2 nr:ciruuaadnuoturr lr{uqn::l
D.G. Langham rtlunuu:nfirirlru16urritnr:tliurJllr{urilr uavflnurdnuuvriuqn::l

,uowrlu :v rvnn rug roar:vr,t'jrs I a.a. :r,q5-l],q7 Io ufior:surorna-nuructasfr'tfi uan'i

aonuunndr.:rYu rflusrauTornar:riuqn::ilrioGun'j1 6ufiunnrirsfi'ulunr:nruqua'nuruv

riu Nohan(t933)ldflnura'nuruvfiqnnruqllou6urr.rrirdovaur:nrirurootrJ{anvarulu
L,
t?n0",l tunlilnliluqn::!1 0.i Blutna

qryr.r.:d o16o (2548) neirljr 6vr6narroldlurodoluavrJfliiurdlniurj:vv'jrl6unu

dru'lnd'ori 6.rdnurucdrl 1 torfitfiuaoxoonr,rhir#urtufiri.rtfiofiq:roiold'uavr"oll"td tr.r

dnuruvriruvaohJu-':iuqnilraaruki.iru ursa'nuruvriruvooldurnororn:r;fir{uqn::ud

i'udauua;anrvr urodoliaradonr:uaoloonlrnlo uto rva'nuruc rl:.Jilrru (quantitative
.i- - 1 |

characteristics/tralts) vlAvlEral0.i6fl 1ltu2oaa!! Atuu0U'l.iu1n

vr-ti rdrtrr (2546) ki:ru.:rudnuruvvrrlrduqn::rrtro.i.i1d'j1 anuruvilnunnrililnlriunn

lufituriilubifitu luriuuliiluEiu oondrjr.rdl,oonfrttTuart'r? oondunlrirLoon?ltrrr ndu

oonliotiun6uoanrJnfi fruunnfi.rrirfrulriunnfir vraouoo?illilvloeruao 1 ilneiolrflltil a iln

riorpLlu iln c 4ririln e 4 rl6nfiru1u:vtilurdrrfirriuu udofidtirruLfiodtr rJilrrudrriulu
, , Z U.

{10nn2un:Jo?utiulldnrfi u{ 1 n rvrluu al6uuu1JQnn?!q ro?uuuo0u Ltavanuuvrllul4xrutu

o',6ror',, genetic mate sterit,ty dqnn?uqr'r,i'ruiudoulhu.r{,6ur

nqunr drrriuorin,6 Qstr lduilsnr:riruvoodnuruvrrnviaurflrl{qn16'rttu 2 dnuruv

a0

(r) nr:riruvrooanunrvvn.:nrun1fl (quatitative inheritance) 6o f,nuruvfinruqrd'r u
i-:

uu?ua?!nu r:0uur11u.i I n x:0uuu0un uuLtnavn!n?1}]a1lJ1:flyrQvuao{anuruvfln?un l

aonlrldoir.:roiut'o (ma,;or"gene) dno*rn',rrnrroiunrtosluqnaur:nfiovuunaonlpirflu
d,'.inailfoLnu 6a tinltn:un'rud'rourrrtjunar u50[r]dorIo.: (discontinuous yariation)

anrturodar.,r.,'aadonr:uao.roonrara'nuruvkiriau

(2) nr:rirunoodnuruvyruJilrru (quantitative inheritance) 6o a'nuruvfi nrlqrLdruEu

raaru{ aradonr:uaoraandoa'nuruvrtuld'riou ( minor gene) dnuruvnr:n:voru6'rto.rluqn
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lfluuuuriorflor (continuous irariation) Liaur:oovutjlndul6'otirs6'ouou uavanrnurodol

fi zuarionr: uao.r oontora'nuruv rudrdlr n

qri'n{ aiioruvrrri (2553) nril?'i1 dnuruvvrrtBlrru rilua'nuzuvfiqnnruqloiauEun{l
) i 4e u'lonrirr,lf,l ilorortluuutt modifying genes muttipte factors v50 potygenes nlo dnu v

' :- a i
vr1{il;!1rufifinirldrd'rgvrrlra:ugfiotrolfit ld'ud zuaar6n R?1!4.: alun'l:tfiurfior r[Judu

uava1tll''t.i'1uvion1:uao{oanro{6u uti{d'6td
(t) nr:r'rsruiuniutolEulusirurarjsrdurriu 6.:fi rJfl fi3urtol6uoi.:d 6o

(1.1) uluilau?n (additive gene action) 6o a-nurucfi uaoloonovduoqiriuriruru
- ), J 1 - .l < ,tv ' u t,' ,
Eufrtrora5rd',nuruc{u"l uarEurouunav6?nct1i!14:0a0R1towl'lcl nu til?1nv0q tu?uLEn[ 0

I:ltTnn (heterozygote) niolaldtlnn (homozygote)

(t.2) uuutirL (dominant gene action) 6o 6u61r,rfis1trjlrn1iuao{oanto.rdu6 n6"l

rad.r orortlunr:'d!a!!:ni lria!!:ni raioduriufftd'

( t.z. t ) nr:tilau!:0i (complete dominance) riJuaatolrJfr fiiurtolEun'r
ir.. - - - a . ' <

uI.i I lDJn'l:tlao.i004?0{uui'nfi??lu.i!un1uxu.itou2fluoul{a!v:fu
(t.2.2) nr:ridriauJ:ni (incomptete dominance) tfluruatosrJfr fi3u1tio'i6r.r

- ). t a d u a . ' < t, ' rl t

o'tvI.i[UrrJnl:l'tan{00nta{uui'nfi?uu{uuq1uvu.itnu?nu0u1.i ua !:ru
( 1.2.3) nr :dl rfi u (over dominance) rilutlS fr 3 urnllli'l.i1ud2!rYut o'i6u

nrulueiruvil.i16urrYu fu ovrirtidnuorv!o{Lsqtral:ltlnn ffi oloonteiurnn'ir1afultlnm

(2) n1:1i1.:1!i2uriutardudr.lrirur,nj': fisirlfr ffi urnr:v'rsruto.rEu 6'.rd

(2.1) uuuuatan rflusraurn:vu'jrldunuavsiru?tLilfin?u4il4'nuruvtdurfi'u vioEu

raaru l {fi nruquanuruv rdurnu luuuuarautn 6un'jr mul.tipLe faaors 6uudav{osrir.l'tu
)'t,t ,-,dd -!r1]u0a:r n1:uao{00nt0.iuun2uu{ tlltru0qn!?1ltuuq20u'l

(2.2) uru'tjr rfi odurYudnuruvfi n?ua!6'?u6rrvaruri fi tfi fi a'nuruvvrrlfruon::1fi
,-!

unnrirrnlu 6uoqjri'rrJg^fiiur1u:vx'j1.:ndrl'ua'rdufruaora-nurucfiu1 uavanrnurodorLn{l
i u '!-tosEurjo ufrnrrRld'nucuvuaarfi6o potygene anlr u?o5orLfiilaod1{urn0ioalt uao.io on

- i. ; - o ,d ;
t0.itju u0 n0l nuuuul.1fi?flvlu69r.ia nuolct:Jn'l: ll40{0 0 nt0.luuuugt1ufiu{ 01.11 ti n1:

- i !. )a a
[ao.ioonro.ruuou.] vl.e [uv]1{1i6iliora:ar 0v!5un'j1 UurJ:vqnei ( modiling gene) rin rflu

n{uto.:6udou

nr:rir.:ruros6uuurrdi.i .l ovriJur.J:vlutrilunr:rJiurJl.rvriurifitudavs0ofiuornrirsniu
.c.

o1u1nn1:v]1.:'lut,0.iuuruuuuu a!?n uau uuut ! uta!!:ol ac tuxu:v lutu tuyltHa!n? t0{

rvr:rvfiraur:nuansoonldqrqolfiofiulvrr1oq1ugilIs1!1tlnn drylr;donr:6'o16onrar
- ; I ' .! a.

uluul.ifluqrtaratn?r0{r1104:1{aluYru5uvtu:aY{u5u:a 0 a2uanu vttJuu!arJu6uuur!u

rJ:vIuti#.rfitrarr6'rro.ruavfitarartlrr uavdnuruvtiurfiuovr{lurJ:yluuitufiuraldrlrflu
eirulr.rqj

Iouo::utrfiudr lufitHaln'':rorlntio (se(f-poLtinated species) duunfr'r yioEutuvrn

r{rur,rrj.:ovdo.:oq1uan1rlflIrLh1nnralo uayrfluarahifitusiav6'ufifiuon::r:dn.:fi0{raro
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rirulufitzuar{u (cross- pol.tinated species) rfu riuqn::r.,tloluqiacduovftin$ finr:2a:rq 'i' ' ' ' - ) "idlutvr,ldrrqneifiriuuaunl:l'',r uavnl5n:un1u62 tuln 1 t2 v:0na120nuufiu{ unavoul
u .i tt.

uao.iaonlo.iEu uuut!1il4lJ!:fuavt ! :vlutuflufrt a!fi2ra{!1n tu0'in1n[Ao{00n to({

rfio6lulvrr1og1u;ilIairLlslnn dtvrrvrionr:6'o16on uaviliurJllvriurifitHaufi'ero.:lu;rJtrol

riuriui'raioriur{uSqnd tpu," Lines) lutsuvfianuzuvtiuuuuall:nlovrflur.J:;lutritdrvir 1
drrrvql

rYulufrtHald',aro.i uavfrt a t1! Lrava-flufuvl,xltflLl0Jtlluu:J Lutulofl1crttl6ll't'luluua?u
. ,,3r ,

luqjrvirfiu luu{uosnr:1{n't1!6teiui,o.:Cnilar1 (heterosis) lueat-?u:n (Fr) ornnr:iricl

!nuu: 
nu::tfira{fitila!n"tLo{fi611lr5otu1ufiud.lddruviour{uri (vegetative propagation)

g.instrutuanuur heterosrs unloUJd'tiotl

nr:enElnl:ri'ruvlooanuzuvvtvrjuqn::udrl 'l 1olfit duo{nudnuruv 5o!vlu1vn1i
i .cY 1 e - - -a- -!-rirflutarEu n1:frnvlil1fv:'r!n{uYtulvlnl:ri 'l.l'rut0.i0u tlll aM:0r'l tfltou n112ln:1r14

n?rrlu : l?uvlllriuqn::l (genetic variance) dsaur:nlirki 10 unlli tn:l!ildlloeutol
e i, , te ,

d:vtrn:odr.r{ou o t'r!u16'uri :ctrn: iuuririo (P1, Pr) iuenruaudrfi 1 d?fi 2 (F1, F, uav
, -.J !t,
{uqnzuauf,rfi 1 ilarrndlrlUv1ilorri (BC1, BcJ 5ni6rais6on1:itn:lvfdltodtrtro.:{riu
(generation mean analysis) 6.i io':riil:vnoutosrirro6urJ:vtrn:6'sd

Pr=M--m+d
P2=33=1'6-6

F1 =A2=61[
Fz= 0/4AN + 0/2 il+0/4r,a) = 1/(m+d) +r/2(m+h)+l/4lm-d)

-- m+7/2h

BC1 = p,xp, -- 0/2Ad+1/2M) = 7/2(m+h)+1'/2(m+d) = n+7/2d+l/2h (5)

BCr= pr*p, = (L/2M)+7/2aa) = t/2(m+h)+l/2(m-d) = m-1/2d+1/2h (6)

i:r{uri niuurir uarqvr-ni 1afiflnia (zss+) ndrrirtui6nr:rJ:vdudn:'rfiuqn::tJ

al l:nu:vlluu a[ova'lu25no

( 1 ) ffi rn :adu lo urjrto4aor n z'il'':l rr,lrdrf,iLr.J:vfr vrduori ln:a{u uiu i rn:a{uq ndefi
.l i - J ; ;, ; a. . --!-v - -

2 rJud?1] 1 1110t?vr 31jut?vr 2 rlJunu ?5u 90[AUn0 n1:rnutola flvllnuavqQnu o{ma.i
! -, c u.
6{drll]n21 dn''r1rLt?oaar [!1.]dxdl.t1ru5flulrufin:5:Ju:aunu:uu:{11u8 01nn0{ anL}JaoruE

i, i q,t.i i
tmrunart? r1101,?r[ovr{t2anuarlr0ruJUluen tuqeltru?nu

(2) n'rurruorno.r6rl:vnoutornrr ! uii :'ruvr.1.:fiuun:irJ a'r0 :vriunruu :rJ:ru
rrrriuqn::dou1{u unr:H6ruuusi1.it d1o{dil:rnouvr1.ifiuon::rruavanlrrurodo! }r1141
a. -& - ! i-r

rtlunr nruacdrvr : louarf,uradn'jr n?l:J,lnu :fi{vuofr iold (phenotypic variance) ufi o

a1n 2 d?u 6o (t) riuqn::r li'uri Eudfil5ffiururuurnuavLjrfluuuuurn (2) anrnurndol
a,g.iu:cn0u9r?uuln:u1a!1r1t6tv14?'r{trLl5n:: nu6n1nu?oa0! 0Yl01ra10{an1 Lt'toa0!uav

(1)

Q)
(3)

(4)



n?'r nalnLn6ouuuldil (random error) nr uturoiavanltlu?odorr dsoc'lt'vio1l1{uHunr:
'&''-

zuatJ1ruqf1 0'tnU:v uJua.iff lJ:ufl 0u L14a1u !o ttunu

fi :vfind niirrnri uav il:cra3o dq:ri:vxri (zsqs) 1d'rauo{atGu!tfi ur:v'jrlnr:
i rn:rvririlo6uuow'r!urTur:irn:r Jf nrruurl:rJ:ruvrrlfiuqn::l o-ld

( 1) nr:in:rcidr ro6uto.rd':!u ltrirrodulunr:irn:rvri 6lnrrufionarolunr:il:c 6u
nirroduovsiTn'irnr:!:vrluarrrruil:tl:'luurn (tn:rvntu urj:rJ:rutflurira-saolto{dr rodu)

6rdrfior:urrlndrunrjrto.rdufin?uq!dnuruufifiludr rjrovrflusr'ruaoso.ldrJ:cnourr'i

viuqn::utri6n'jrnrT rL urJ:tl:ru
(2) n?T iluil:il:2uurlriuon::l

o fa ni ur a ni (2527) ld'fl n ur n'r : ril uvt o o vl l i fliuqn ::!1r't.i l v n r:t ol rL v t6o

c artrr{urf nr.l'ir duriourjfil{rfluarunnrivBqrd {prr" Line) r,rioaruniu{ufr (inbred tine)

rfi orjruri rn:rcfdr rod uil: vtr n: (generation mean anatysis) rn'rlfiv:rl6srJfrfii u r nr:
rirsruuo':6u fiaruq:Ldnucuvdl{"1 qaaonuldiEirn:rc{nrrrr6roiutosqnzual dn:rnr:

riruvaovr.rr{uon::l uacriravduyriu6:vr,rir.la-nuruvdrsl rfiortJuto4alunr:rJilUl':r{urf
giolil

HiLdebrandt (t932) ld'n:'loaouarufiu{lrornuudl:lu:rlr{uii.lrtroslan nl'jrr{urfsr

ornrJ:vmntir':1 iarrlurl:rJ:ru#sudufisdnuruvdulilraior:rnn'irdl dlnruutJ:U:rurrs

riuon::urtudrfiuanvir fiuon::ufiarrrrui:!:rulrnuSoriourfiu.:1: uri6vrBnavrrl
--a,--t1)vy{uon::uLUu a:?!i,o{avrDflato{ uu t.i ota!ovlDltafll.te ruu?n uavau vioororflu o 6ki

sridriorfluarruurJ:rJ:ruudr 6vrBvratal6uurdavdruvrj.lovonunrirdlaos rirlfrrlnrirttu

urn uavatuu!:rJ:ruvrrsriuon::ufi drurnnir O ra o
.i .i, c. - .i 4

n't:irn:ivli6r toau!0{i?lurnunl:,!n:1u14iiYl5 avl1.lltu0n:: (genetic eftect) g.iluu

auasi6rTunr:irn:rclintr!u :tl:tumrln"uon::l (genetic variance) ororiun'jltu
- ;; ; .i

nr:finu1 rnu?tannunTroau tmean) filtflu first order statistics uvrufrovtiluneuuill!:?u

d.rrflu second order statistics

arind 6:ornu (2555) loiflnutJflffiurnr:rirsruto.16ufin':uqrii'nuruu$o{zua1uqflilarr
i.i,:clrjr{ unslfluri!unr uaunrqrJ lnuifrls65rvrinr tadut ord'r (generation mean anatysis)

#r o rJ:vtr n: lr n 4 { aral nurJfr fiiurt o.r duuao.:aratugrJ uluoirr l urJ:r.J:ruhflu usiac
ia

aiaufuJ !nurn'r:uaosHa! a.iuu uulju?a!a?1!alnQ [un 1:n']! R! anuuvlr1uun atuvt{
q daral

alnvr lnvrdud uavlsufii 6:rind (zssa) :ro.:ru'ir nr:flnurrJfrfi3urnr:r{rsruro.r
d i .:, q
uuvtn?!RlJanu Jo'r.i.l 110.ifl? nu'l?vru?'t ovtoylat0.iuuuuuir a!? n lJUyrlJ'tlllJ1n n0 n 1:

"'-uaoroantoldnuruvrdr.:1 tortirilnurr uavuaolr.ra{oroulurln{Hal tudnuruviuoonoon

aerrara nao iiruruilnaodofru uacflvfinilnao dvrBnariosduuuurirfiuyruryrrioun'ir
- id-

OvBnato.t0uuuuaraurn IouahuuvfrildvrBnauo.rEuuuuulrJ:Tnflu1n{rual 6ait'ruruHn
! -- I -asrtiodu rirv{nilnao uavHazu6naoriodu uonornf,nr:flnurrJ[6iurnr:rir.lrutosdufi
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n?uq a'flururtorilnnu'jr n'r: uao.ioonto{6uuvuutn finrr ldr6'q1unr:nruqrLanuruv

ririinXn n'nuao.:aonto.i6uuuutiu uavrluttr{iuurl{rrtunr:nruqla-nurusritariniln

drurlrr,rrin 1,000 $r5o qnnruqrLriruivrBylatanduullJ aLlrn uavrJflffiurf,ifiuiito{Eusirl
e d ! v aa - g

sr"ruuilr urid'nuruvntuqsdu [acal q LRutRu?8nn?!q!0?utiv]5Yl410{uuvl{al tluutvll 'l

fi'u

nqu1r f,!fiuo1fnd (zsst) ndrljr 5'n:rr{uqn::rr14ion2lrta1rr1l01un1:riluvloo

dnuruv (heritabitity)lddrgdnuni'jr h'zulrudl 621!41:11:010{fiutunr:uaosoonlol
- j . d ! e d .r .r , --?-- -4.
d'nuruvfr nru4uo?uUuIu "l [o!']nuouL{u.i[oluanlru?oa0llrnlxuo

lvrnra rvdrqr:: ti Q527) ndrljr dnuruvfirJ:rnnriuatrr:nriruuoolhJf,sqnuarulu
) t a tAa- ;1- - ---- -;-

On:rdrUryirlo 6O IqnuaruduJ0St{Unfi!iinUfurtl4!0ull0 ull An'U0.lvY1}100:1llunnl:1l0l'r
! e - ----..-,-, i- t, "iiuaos'irOufr6vBnanod''nuruvuuuau!1n uava?1! utJ:1J:?uYa{ tno toQv tu0{Q T n

6n1il $20doxr r{J1rri?u1vflj

ivror :jrroicg Q527) aeitit nr:nordanfitlcteiladdrr,rrnnruunn'drlm'lfitdrulvqi
a ) t ? u - . . - .-- )- v Ari! ario{u'ro1fln?r!Bnneil.ivrr{eilufiuqnr:! uavd?u{outfio'lorn6v6vrato'l

anrrutoao! [!vl1.rer:.:nut1! 01111nn?']]l u6rlnl{to.iltttund!d2ulr,lq)fiararfialorn6rBvra

ro{anrrulodo uard?uiourfio.:o'tnR?1rrunnd'l.lvl'r{riuqn::rL n1:6'0Gannuhitdzua 6'lrfu

o-q:1fiuqn::xr6{rflun-rritauonrudr15olunr:riiurJlla-nuruvriu'jr finrJiurJl.:r{urifilonra
.. - '- !,,.

rfru Soaodnufuyuulo!1nu0ul1{u.: !: 0n:.l1luqn::!l] 2 tllju n0

1. Heritabitity in broad sense (nio broad-sense h', ftr2 ) l{ludor:rd'lu:vn'jr.:nerl
i- ca! a e o q,

u :J:?uvr1.rfiufint:!1f.iv!orion?rrt uil:U:?ufif{ lnotldn".lvtto Bsdrrir nr:iloao{nr ulsl

an'rru?040!Yrnlvu9r

(5),:=*

rir o| 6onru u:.J:rJ:rurfi orornfiuqn::rn'rulLo dsarlr:nur-iloonrfl u z t0or 6o

additive Lrav non-additive

rir oj fionrrrrurJ:rJ:':utrora'nurusfiilr1n0il:vno!rirunrlluU:!:rurfio{tin6Iu

lrrJ oj uavrirnrrr:urJ:rJ:rufi rdo.inlnanlrrro6'ori o;

2. Heritabitity in narrow-sense (fiulriun'jr hl uia hll

h:=4
o;

: 1d ; -tUO O; nA62',ltluu:u:?uru0{n1nlruqn:i!uulJu?n

rirurruornosdrJ:rnouro.iR?11rur,:rJ:rutu!:ctrn:fiarir ralovrro{ugflT:luaver'rilal

tosrJ:vtrn:rfu lurJ:vtr n:fifin?r !ail rar.r ovnuiuon::rriun:1rr url:!:?urn-o n 1n
. JX , )q va ) Xanlv$rloao .idu unen atlvrloun?lllu!:1J:?uru0.in1flr{vr'r{lruofl::ttuauaflllr Lt?oaotl

(6)

t- .:, ,

rr1J n1:er6rJ1{u0:v14?1{aluyru5uyr14:0a1uauflu:Eil0 2 aluy,iuq ua2a:1.ianrJatr{?et't.i 6l
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.i - j q "i 'i c'
rdurGurrilnr:irn:1v14ni taAuto.it'2 n?'luu!:U:2ullrlJ [uY{a u! ttavCns?vl l nutuui{a:J''1

o'rflan'r u2odolvYsdu udnruurJ:rJ:ruluqnd'rd 2 nar4nualnduhldsvio viouriov
. v. Jl

rJ: vn auhl drua r ruEai nfi'.:rrnqni:! uavanlll u2odor: d'lril n 1l!:r tiudn:'lr{uqn::rL

a'u'r:oirn:'tvialnri'r variance toiril (vPl) rio (w, lna,aldld 1 (vF1) rart"2fi 2 (vF,

rau en,{arrndu1rJti{trri 
(vBCl) il50il0 (vBC, (fi:vd'nd niirrori Lravil:ulai! dn:ai:vxd,

2548) n1n:1u.:runr:flnurntrlaul:ntunl:ri'ruvlooa"nuruvrrsfiuqn::!10'irial'len uav

oc6!:vnouzuazu6ntorrr nu'ir r.rail6fldodu ,iruruilnsiofiu rl"rulufi.rutu'rqiodu uacil'ruru

rrLSodoiln inrruarrr: nlun r:rir uro oanr*ruvr r.lnnqn::r: uuun{rs (Rani and Kumar,

2013) aoondo{nu Parameshwarappa et aL. (2009) :1u{1u'i1 dnuruvfifinrtralJl:n1un1:

riruvaoahuruvvt't. ,{-1Jf,n::! uuunil.i ffo Ha rinqonu nTu?u nnanu 01u?un{utu{m0nu

il"rurusrf;odoiln n?1 e.i uar iuoonoon 50%

Gidey et at. (2013) :ru.:ru'jr finuruvfifinruatn:n'[unr:riruvona-nuruvurln-uqn::l

uuun{1.!1,0{i16.rrlrn 6a nrrrLqluos nu:n (98.90%) iuoonoon 50 % (98.80 9t) iirurufis

unuseiafiu 97.lo %) orqrfitriur 06.70 %) rJilrzurjrriu (.93.70 %) o'ruruu6o'ioiln
(90.10 %) n2i!C{ (84.72 %) uacilailaododu (az.at %) uacdnuflvfialuarlr:n'lunr:
riruvooanuruvvrrrfiuqn::luuunirrq.r:orawr 6o rirvfin t,ooo u6o 08.20%) uavn?T!

urr{oilda.r (76.30%)tu?i?u'uosrl'ruruf,nriofi'ufinrrrLarlr:n1unr:rirauoodnuruvmr'l

fiuon::lluuuunir.roir 6o to.to s6

z.a nr:rJilJlwiurim
.rrfinr:rarrna:rioudn6!oonocuru 6srflunalnrirlfi.rrrtJufitnaurto.rnl!fii:ut1A

(setf- poltination) vioorotionr:ruarLtutd'hjlfiu s rrJoirdufiouura{ravatr viotfi onr:
u d,{ . a

nalulluilnu0::!t1fi ehuSunl:LJ5uul.riluq.l10c t14tJ0un!lItHa n?t0{vl?[u g{av[uun1:
- ti^ .tvv

iliuJlarunnriuvi i6nr:rJ:-urJluavfro16onriuiffifiuul{fi'uodr.:n{rstarltuilopiu 6o nr:

iliur.lpiuriurutiufinr.i:viG (pedigree method) uonornfiti.r1fr6nr:{nrjrlfirfiqrnr:naru

r{urilunr:rJiurJpiuri.:roiru aulo lnrqinrl (25+l) 16'aliliorqrJ:vasril,unr:rJiurJlrfurftr

trosrl:vrvnlmulioYrd

2.3.1 rill.lrurrvEorro'rdfimrosr6o1n lourrtrTnr:ifrul6onurdntl?avolu uav.iT

o'rnr:o'raovr

!:!1rua{

z.a.z rilur{urifrruyru nuqn
a. - z.i- a ; J *r ,

2.3.3 r1JllllUoYr!01Un1:rnurnU?aU UJt?qAt2{UA.i ttAv!n']:r0:qJLq! Lnu!uUrvronuatl

z.a.o rtturiu{fifiqrurirrrslnturnr:4s rdu flltriu uaariul uavar:fi'ruorpada:v

a. -ti L---
z.r.s rfluvriuiifivruudr ua;roirgrfidqrir aur:nfiuuri.:rYuitfit16'6

z.r.o ritur{u{vr"firufl rudol:nuacu.ras
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dtaiunr:F{ntrnr:rirovoodnuruvrrsr{uqn::r:tolsrfiriJldnuruvralrv:vtrn:fi
- -l

:lUavL0UUO.iU

Zhao $999):1u.t1u'j'r n?lil(ifiu 1u10ilfl 1;lu?uHnriofiu iirurur:rEooioiln qnnruqrL

6runr:lir.irutosduuuturn drunruqlilnu:n iiruruiur6urfiur ruarufrnriofiu rlrurin

1,ooo l!6o enn?!q!ri?unr:rirsrutosEuri'.:uuu!?fluacruulrjrtluHalrn uavl#
ddd ,-aa d <' s

iarauouuc'jr nT :a=ordanrnq.!1tunrilr!tjrfl5ulta{uuulJlJluutlau'ln n?:nota0n tou
, .,i a -q .j, I u 4 n. !1!"

nio16onuuuuundu uSodotAon|1.1 iutlnlfrln1:n:cn1ufi? [ut? u:n "l Lo unola2nlruqvl!

dnuruvqnnruquri':uduvisuttrrfluacuuuliltiueJau?n r.rannlnd xrirhn. Devi et at.

(2ooD lfitaduuv'Jr iSnr:rJitrJllr{uri.:rlua'nuruvrJfl6:'urnr:rirlruto'i6uuuu,'laun n?l

1ffinr:no16onniufuSqnd unva'nuruvilfrfiiarnr:rfr.:1u'tto'i6uu!uhirfluzuauennl:1{i6nr:

n'q6onlut'ruailtrf iora'r!i'6uinrrrrni6'?il1fl du

Sotanki and Gupta (2001):rusru'jrliruruilnqiofiu uacflufin 1,000 Lil6o Qnn2uqil

rirunr:riruuto.r6uuuuurn riru<iruruiurfiudur uatnlr,qoduqnnruqrdrudufirirlru

ruulri!fl!ilau?n

Krishna Devi et a|.. (2003) :1u{1u'i1 dnuzuviiruruoon'iodu o'ruruulSodafln iiruru

uulririuHau2n

Vr.layaran et a|.. (2007) :1u.!1u'i1
ae".i,v.

i,'ru?u?1.lLflurflu1 n21l]a{qu n1u?ufl.iq0qu a1u?u

- Z d 1t e
uaofi.luilodo6u dT u?uui6trdd0nuqnn2!qll02utiuuu1jU2n anuruvtlaruann0nuQnn2uqu

piruduuuubirfiumurn

Iafi nr dn:roirgvro{ (2545) :rusru'jr 6'nusuvdrururiuoonu:nu1u n?1!6{ilntt:n n']1r.1

.i , , e t P ! -- ...- a - ' X 4

fl{du iilu2un{dofru iirlruEnsioliu n-'lu?ul,0n0nu liluun 1,000 tl.lao uavr,lat.lannolluvl

0nn2uqrd'2sOufirirsruruu!rn drua'nuruvdruruiurEu16ur qnnruql6"luEuututrjrflu

Haurn !onnlni Yamanura et at. (2008) 51u.i1u'il iiruruilriofiu il'ruruiuoon u:nuru

uavir'ru'luilndofiu qnnruqrd'ruduuuuu?n d?udnuruva2l!q.idu n2'lr.ru'l? n 'o"rueulrL6o

oroiln druruiuriurau2 Ilvun 1,000 udo aHainnomu Ltav!:!ltuuTUu qnn?lqiln2uuu

-3ilnqonu n?1lJU1? n ulvtn 1,000 tltcio ala aqLllaononu Qnn?uqrlor?u ovlfi an1:vl'1.1'lu
- Z 'r 'dito.iour{uuulJ?fr uuut!t1lu au2n uavulnIu1a! uE uusll.l ol Lll4u.i [tuulJ n!uuultJ

- J .r i
o.!uun'r:n0 taanYluo{'ln?:vl'l tut2ua{ 5l

Sharmita et at. (2007) :ru.ir1r'ji ir'rurufilutusriofiu onnruRlriru6vBua uludl uav

rJfrfiiurdur{urita.r6udrrn'rurarj.l drunrtLa.: uartJailaneiofrun2uq!ri?uaflEratro.rEuvv.:

a1!uuu 6a 6vr6natorduuuu au?fl Ltuutirr uaril0niurdln'uritro.r6urirl,n'ruraiq lnu

!vruT xd?dvqiavlflurJfrfiSurdrrriu6lrol6udr.:sr'ruvd.: uuudrrirlrYuuuudl lutruvfiorq
c ) - i .l

rfiurfiur iiruruilndodu uacdrurin 1,ooo $160 qnnrunldru6vrBfiato{Aufi'.ratuuurvir 1

nu

Yamanura et at. (2009) :iu{1u'ji anuruvrlrvrin 1,000 uJ6o nno?ua!fr?udufit41.i1u

l'luu2n 62un21!a.t o' r u r u iuor o n u: n ! 1 u il"1 u ? u iu L 6 ! rfi u 2 ir"r u r u il n si o fr u n r r rL u r r il n
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- , i .i ,- '" - Y a i. t ' c'
rrazuaflnodu i.raHandofrufr uavus!'rtu1jlrlu Cnn2!n!o?u uuvlvl'r.i'rLluuu l'lJ [!uzua!']fl

!onornd Praveenkumar et aL. (2012) n'11il({fiu iiruruiuoonu:nuru iiruruiur6u16or

ann?unud'?u6!firirmuuuruln drudnurucdru'tuui6oriafln rlrlrrin t,ooo rl6o iirurliln
Y a ic'a

oagtu n?'rlru'r2 n uavu5lr1fuu1ll1r 0nn?lq1]o?uulJYll!ruu au?n

Sundari et al.QO12):1u.:1r.1'i't n?1!O.in{tt:n filfraolqnnru4ldruOuuuuurn uav

urulilrflusrarrn uavuuud!{irid o"ruruilndodu il'ruruu6ooioilnqnR?un}Jti?uduuuulJ?n

uavuuuriudu{ drunruutilngna?uqilei2uduuuuidru{ rirvrin t,ooo u5o uavruarudn

oiofru qnn'lunruqlriruduuuuurn uavuuubitfluzuau?n

Sundari et al . (2012) t'tu.:'r!'j1 n1:6iluroodnuucn"ruruilndafiulo'i{l Qnn?lJqxlei2u

6vrBlrauol6uuuutir uavrJfrfiiurdtrriuritros6usirssiruyrj.rriiurirulraqj '[utruvfidruruis

urrLl.iuan rhvrin r,ooo ru6o uavraara'ndodu qnnruqudruivr3natos6uulu atlrfl Llac

rJflfiiurdlr{uritorEurdrss{rurarjsriJueiruluqi uarnl:rilufloodnuurn?'lrr({ uavrirurutrL6o

rioilnrorsr 4nnruqlriru6rBnatar6um"sarrrulurvir 1 riu
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?EA1IUUnl5?OU

J. -3.1 Ao1UXi',lrUUl1U2oU

rirnr:rora or ru drrin.rrulifl nroao{ uac#alrJfr rifi nr: narl nruv lnuo:nrani

rrarivr u rdu qua : 1 t 01fi n"{v io qua t1t o1i

3.2 :JUJ[2A1n1TY|1?OU

GurJfrrjfisrud'.rud t il.n. 2555 fi.: il.6. 2557

3.3 26n1:A1l!lJ{1U?0U
l')td

a.e.l dunaufi 1 nr:airrudeirt"u{mqnlalirfi r {rr)
rJqnsr 3 aruriurf ld'uri r{urf ru ta, A3o-15 uar wL g va'sornriurilnl: alJ

rirmruriuri.:rrfioair.rrudn4nzual{rfi t (r, seeds) Ioui6nalulunurYuulouuulrjfinr:

Hauadurioruj (hatf diattel. cross) rir#surn a {arar kiuri KU18 x 430-15, KU18 x wL9,

A3G15 x wls druiui6nr:atar:lrGuuuuuo::ltrfifidunourYlfi

3.3. t. t lniuloanfi'rrfi uuavoond'r{: raasornilqnsrloi 30-35 iu lrovtiloannon

lfrrniuroonnrriututixr-iru:vv'j1{ 14:00-16:00 urfinr Inu16onoonqrrdY{io:Jov!1u1u
-,1 vqe
iud.riu udrrit,tlnrieuiEdlnduoonoonolfls'11.r:o.:oanrnalfr?{0vfi ooonlr udrl{uaoo

ftarafin (fiaoon1uil) dl6idldlfilarur,laool',n:or.,tdorloln'unr:arallrroaluavutal uav'lfi
u d I < y YAo

rn5uuoand2q! [uiuLdu2n-!fr tniu!9r0nfi 2 L!u Lou La0n0]0nn2 utjulrllou?fl ufl uo0nn2[ u

' -Le a
rrnfi'ufi1drfl uarur{urfrio udrrEulfluorufr fi s,lriJnvrialriuuioarur{uri

3.3.1.2 nr:HalrYuri: nr:HarLtlir,irliunl:luqout{1tasiui.:dulutix 6:0G9:00
- .i u s4 a \e

u'rilnl Lounoovraaoralafinrn:0!Ft0flfi?t!u00n ua?u1t01ar00.itna:q?alvltn:u l?uluolu

ui12ruilaluto.ioonfi'erfiu uavn:ouraaool{rvfiou16l niol#l16uu{rur-dHaluaviufirirnr:
v tr; - d A ' , &-

ata! uaunaa.i [2yloonn?uiu t 0u{1jan?10onu tfivl nl: auta:nua?

3.3. 1.3 n:rnaou nr:c.rarfi n, vd{ornzuauU:cilru a iutririrnr:n:2naounl:i.l6tr

fi o loudrrnnnr:tinurtosoonn-?rfi er vrnoond'rrfi ufi nr:roirgrfiulnuaol'iraaufio udrlfi
; ,t J ou ' - a ) et 'dnoovaoofrn:ouhooa lfi0 ttilnr05qJtfr! Lnfl0 ttJ tto lnrlofln?LUULl1u?u14'it!!n1:Y{fllJ1tuu

ilnuaovirnailri6o (nrgrgr ua.:qffii, 2543)

z.z.z iuaatd 2 nliai1{Qnaaln#uuavqnririi z trr)
dru6o F, arur{u{url (Pr) uav aruriuririo (P, ulQn rfiaafilqnHarL F, BC,

uav BC2 (LfluQnila!:cv'irl F, nn P, uac pz Toutli Pr ttBU Pz riuriu{uri 1# r, lfluvr-uri

rio) Inulfilirnr:ilalrna:n:ur1n{ruarL larL6'rto'ltufiu r, kilrido r2 o'lrfurJ:vtrn:dairs6s

!:vnoud'lu P1, P2, F1, Fz, BCr uac BCz
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a.s.a dunaud 3 n1flJr!liuaafl6nuasaliiltcnounanBst

rjrmdorrvft a {r.rau IourJ:vtrn:luuriav{zualrl:;aoudru o t'r 6o pr, P2,F1,F2

BCr u6v BCz rirurUqntutir.rilarutdouqarnl 2550 6s qunrviu6 zs5zlutilrsuu awoaos

su drfinsrul:flnroao{uaclio'itjfll-finr:narl n stnunsfllami lvrivrurduqua:rorfi

6'.:vioqra:rtorfi rlqnvrnaoulo u2'r.i u unl: oao'iuuu Randomized Complete B[ock

Design (RCBD) rir I tir ilqnulul:utfluunr l#un?udav uorul? 2 uJnl fi:vovr'irl:vu'jrt
.c"

uo? 50 rtufiHn:tir.lqnr!6nt'rfr P1, P2 LrflY Frfitat 2 un? ilQn F2 12 u0? rJqn BCt uav

BCz {rav 6 unt uavu"rnr:nauuun1frtv6o:vuv:vra'jrlfi'! 10 tgufit o: :sr,l'jrsfrlr

roErgrfiulerfinr:rJfrr!6q ua:-nurTouflltAoriual:rnfiflolriuuayrir6'sr1:nuavularfi',orgfitmrl

n?1!n1t!u

3.3.4
!)
ruoaur 4 nlflJu nta{a

. t :'-!
nl:lufrnr,o4aanufurnl{ 'l nvq n?0u1{aln uqavt?:u fi.iu

niur{qnnraud'rd z trJ (rn'rotjr.r so fru

cnaailna'uuri (ac,) (!6":odrs ao fru

anararnd'rrio (BCz) {ilfi'rodrs ao fiu
- t o ) ,- w 4 - A- a v <s, r'! ,{
uacrau6ufr 0qr?tlarv]Tuun? {{anufuvvll-Juvln1J0{aun'io0 tuLJ

3.3.4. 1 n2lila.iilnu:n 6a ?-on1n16!fiurraflo6uoufiluBt?rufi fi oilnu:n firarirurflu

3.3.4.2 n?lil4{iilfiu f,o iorirfiuvdnlouioornlnufrurr,rfl oduoud{rJaruuaoto'i

rirfiuludxrfi urfi u2arafl ao fivrirurflu tsufi un:
3.3.4.3 n?1!u1?{orJdot 6o ioorn a rloildo.:u5n fiYdlulflrl tsufislsls

" .i ;! u.iaq
3.3.4.4 li'rulun{vdanoou 60 U!iilu?ufl {viuqn00nQ1flalnu anvnolrJfl

3.3.4.5 riru'luilndodu 6o uluo"ruruilnriofiu

3.3.+.0 rlrrafin 1,ooo ur6o 6a dlu-urr:Sotruri.lrrsiavdu iiruru t,000 u:5o t'l
d'rurniasdr z oq'ruvils fivrirultu nftL

a.t.s iunaud s n1:arrrfl#tara
3.3.5.1 fl1:iLn:lvririrradutol{r!u (generation mean analysis) rjrdoqato'ruri

., ' j , i_ ! .r -
ava'nuruvtroluqaJs'? 1Tln1todu UAUR']1! U!:LJl?U1'0.in',l taau 1Yl01.11[1J?tn:']v14141ovlE a

ro{6uuuud1.i"l fi nruqlnr:riruvroodnu v additive-dominance model raio non-al.telic

interaction modetlooi6 scating test 6slauoTou Mather and Jinks (1982) n1:roao!
scating testlou#laurlfi!ru'j1n1:n:vrirtosEulfluuururn (additive) n-!tt1ludil

lluqu! (P1)

vriu{rio (e)
d,i

fiUoQnHdrJt?Yl I (Fr)

(rfirodrs to du

{uor-eodrs to fiu

(1fi'rodr io fiu

tsuqHn:

(dominance) louhjfinr:tiutu{ (epistasis) uavbifi linkage ovr4r1#rir A, B rav c
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fieirrvirniu o filnr:voaouvis a d ovt{'nr:voaou t (t-test) In urirursuornntu urj::-l:ru
(variance) uav drurdusrtu!'tet5!1u ( standard error, SE) $o'lFi1 A, B uar C 6:r{urj
riuufia uavqri'nri pnilnia,2554) ri1ntriluil:rJ:rutro.l usiavil:vtrn: r{rureukinlaa!n15

?,0{ Mather's formutae 6o

A=ZBC:-4-F,
B=28C,-4-i
c -4Fz -24 -4 -i

Vn=4VBC,+r\+@ (7)

V, =4VBC, *Wr*W, (8)

V. = l6V F z + 4V Ft + VPt + V P, (9)

-ZBCp,-2BCp,

- 8 F2 - \ - (3 I 2) P t - (3 / 2) P2

- 4F,

- P, -2BCp, + P,

( 10)

(11)

(r2)

(13)

(14)

(15)ll= r, + r, + za + @ - +ncp - 4BCp,

, j j
n1 raa u n.inal{5vv?'r.:lru51{0 uav u

0fl fi tral0.iuuLtul.JHa!?n

0fl011a{0.:uuuuutJxl

!rn5ula a1.l05v?r2'r.iuuuuur{au?nnutl1jur]au?n

u0 n:u1au11u05ufi 21{uuuulJl{au?nnu u!utJ}J

ufl n:u1aulru6:v1,r?'r.iuuuu1Jl nuuuul,lr

Ioufi {, 4, F, , F, Bq ua, @ rflurir,aAutaidnucuu lurl:vsrn:r'rsirl uaun?l

LUo [m] A0

tdl 6a

thl 6o

tu n0

uJ 516

Ltl no

rfiovru'jrrir scaling A, B uav c hiunns{i.io]n 0 rd? rtflosdlhttnauvllvtalfliuqnlstrulrlr

additivedominance fi rfiusnofiovl'8'[unr:il:vrLrudr6vrBnato{6usirl1 frrrir scaLing A, B

uav c rirlcrdrrafisunns{r{ltJorn o uaol'j rlu ro aur urrto lvrnqn:: u1.t1t additive-
.j oq .i

dominance u11urfrusnaiov[t[1.lnl: :vu't fun1ovlsylat0.:Uuml.i1 uavn'lt!1-lsl0.it l.]fl'l:

rJ:vrL rrurir o srirJ: v n ou t o.r r..Jfl fi3 u rt o.:6ufi o { rd rl sl'r uvril fiu ( non-allelic interaction)

irn:rcfiould non-alteLic interaction modet ffi6nr:irn:rviurdmBnavrsr'ruEn::ld'ld

l*l= 1t i z1F, + 1t t 2)P, + 4F,

lal=6rz1e, -(t/D4

ln)=atcn+aacm

hl=ztcn+zacn

d=ztcn

urj:d:rutordusa.rudavrl:vtrn: rYrfi
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V61=Ql\VFr +Ql\VPr+l6VF, +4VBC, + 4VBC,

Vp1=(t/4)VPr +0/a\V|
vtnl = 36vEc, + 36y Bc, + 6av F, + v F, + (9 / 4)v h + Q / $v P,

\1--4YBQ+avBC,+l6VF,
Vul= avgc, +vr, + vnC, +vr,

YU =W, +V P, + aY \ + l6V Fi + l6V BC, +l6V BC,

riold'dr genetic effect Ltuldf i"l udr rjrrirvroaoufudr6'cgvrrsafifi Totrl{ t-test Inu

(16)

(17)

(18)

(1e)

(20)

Q1)

T =VSx
;--d.i.ar,Ea X = iiYlsra'UO'lU1-lvl1J:vtlJu [o

Sx = drnrrrLaaro tndoulrn:tru (standard error) tos6vBvratrol6ufi

rJ:vriuld lra! df to.i ttest il1leilnun1ru?n df nlutuueiavil:vtrn:filfiur{o'rriuarLnr:fi

ttnlu?tu0?15' ato'iuu

Df = (nr- 1)+(nz- 1)+... +(ne- 1)

da n, n'r nu 6o o'rueufiur1to.iilirt1ntt1tir.: 1 fil{rardr6nBnataldu (nnra, zszz) rtju

n1:ilnaouiud16'rul,o.iailBrato{6usuu,rau2n Id] iloao! Tould sO tflu variance tto'l

drro6uto.: Pr uar P2 flrtlriror-u 6s16'ornnr:unrird'.:aoltra'ldr o tu6q:Iotrfi vPl uav vP2
i - - 4v 

u '!

luu vanance l,o.iRltaau P1 uar P2 fildlrornnr:rli rn:1ulin21:Ju!5!:auo-.rrdo}]fi

n1r1{fi I n1tirar,lu1i621!urjflJ:2u

Sources of Variation Degree of
freedom

Mean

Squares

EMS

Generations

PIots/Generations

PLants/ Ptots/Generations

Pl.ants/ Pr

Plants/ P2

Ptants/F1

Ptants/Fz

Ptants/BCr

Ptants/BC2

g-1

Iq;1

r(p'-q,)

Pr-Qt

P z-92

P r9t
Pq-90

Ps-9s

Po-90

MSr

MSz

MSr

MSo

MSs

MSr

02+noAo2o+pno2G

02+n6Bo2o

62

-,6Gx

{suafr'o'rfiu llrt Mqaa

,)
./"a,\
i ,n I /'.^i ' i ,ttZr-
\ \ .''.'',:-::,U!



1b

J a . "r,HO g n0 nlu?ut?lu
qi 60 d1u?!tnJa.:tjoutuurda:triu
pi 6o,irurufiuluudavtrr ju
Msr Msz ..., tr,ts6 6odr mean square uiodrnruurJ:r.J:?u:vilaf ifrunluht'rjur{l o

n1fl4rdi sum square (ss) atrr:nrart6'oYld

(1) Totat ss = I (drdsrnnolnudavfr!)2 - CF

,do cr = trua:rltra.r{oqa#.rralo)'zu<iruru{o4avft uuo

(2) Generations ss = ( a:ura! p,)2/ (,irururio1a Pr) + (2a:rutrol c)'z/ (iirututo4a er)

+...+ ( a:?uon aczfzo"ruruta{a BC, - CF

(3) Ptots/ Generations ss = (r.ln:2rJ10.! Ptotl tro'i p,)2/iiruru{olato': Plotr 't o'l Pl+

(r{al?uto.r Ptot2 tlo.i pr)2/il'ruruto{ato'i Ptot2 to'l P1 + (tJa:?tJ1,o{ Plotl 1,0{ P 2)2/';1:Nn1]

to4ato.: Ptotr'to': P2 +...+ (Ha:?u,o.i Plotrz 1lo.: acz)'z/iirururio4at0{ Ptotrz ?0'i BCrz -

CF

(4) Ptants/ Ptots/ Generations ss = Total ss- Gene ss-Ptots ssl Gene ss

(inur f,uu'nvirit, 2530)

3.3.5.2 o-n:1fiudn::! fiion?1!aril1tnlunl5riluvlood'nuruvrrlfiuqn::r: Toul{

Fi1 variance !0.! Pr, Pz ua! F2 n1!i610l Mahmud and Kramer (1951) 6'iau1:0rar1pi6'sfi

h'= w, - JT'P,)(I'P) x 100 (22)
W,



Uild 4
^lflan1:rn8a{ uas?o1:fu

n1:flnu1n1if1s'rurror6ufinruqlanuru;randnuavolrirJ:v nouzuaHdrxr 1o u1{rYurisr

3 aruvriui! 6o fiuri ruta, A3G15 uar wL9 lotrrirnr:arauriuriuuurruriuuro ud?vrdrrodu
. z L, i - I ^ ' , 44
:vtrn:r4r 6 f?iu rfr0a rn:'rvrn't:li1{'lu'U0nUu luanlolr n'].i 1Yl{ 3 e axl t{! an1:

-ivlqaano{u

4.1 U0nrunlfvrl{1u!a{uu
or nHanr:i rn:r vrido4a fi rnfi nris 6 dnuruv td'uri nrtr4siln u:n nruqs du n?llruT ?

tor.Jdos drurui.rr.ra'noiofiu il'ruruilnriofiu uavfrrarin 1,000 tolsr#l I 1,{ruau 6o ruta x
A3O-15, KU18 x WL9 liar A30-15 x wL9 nu'ir 6'nuruvfrflnurlnd'nuruvuansrJfriSurnr:

rirrru,uo.:6ruqndrsn-ulur1n{anl riarorndmBna'uo.lnTuqn::u (genotype) orir.rfiriudrdrg
-- .i

vtl':a0fr vruao{n.:ovrorafl r:yt't{luuol6uluudavrinral 6{fi :ruac 15uorY{fi

4.1.1 acrlarilnu:n
ornruanrri rRrrvr,r ahuruvnrrlqriln u:n nl'jr rJfrfiiu rn r:rirsruto {6u u!u

additive gene fi6ilBilalun1:a?!q!n2ruqlilnu:nodrsfiriudrdrgvrtafr6tfiu.idtlarl KU18 x

nao-t5 udnr:rir{ruuuu dominance gene uav epistasis li'.i 3 uuu6o additive x additive

additive x dominance uav dominance x dominance uaolSvrBvraodrlfifiueird'ry z {zual
unriu{rau A30-t5xwL9 fihiuaor5vrBnauuu dominance x dominance 6s aoondolfiu

Zhaol999)fi:rusruir nru6rilnu:n iiruruiurfiurdur araHioeiodu rirvrin t,ooo ur6o

qnnruqr6'runr:rirlrutor6u#s additive gene uauulu non-additive gene uav lfi
dorauouuc'jr nr:6'o16anniuri.rrlun:fififirlfrffiurtorduuuu additive gene ne:nort6an

, !- -c i ! .id
o?u?ouuuuunnu u:ono taon [u!:vt'] n: fl 1:fltvalun? !ut? u:n 1 Loun9rLa0nlluq !

-ta-nuruvpnnltnrL or u Euris utu additive gene uau non-additive gene uoaornfi Krishna

Devi et at. (2ooz) kinrirrir i6nr:rJil!1.:riurlrrlldnuzuvr.j6'fiiurnr:rirrrutol6uuuu
{-

additive gene n?: tt?En1:no raanruou:avr0 uaJanufuu!0n:u 1n1:vn{1u10{uLlLtlr! non-
- a i-.

additive gene nr:ltiSnr:n'o16onludrrad.r 1 rfiorirtriEuinrr!n'ier?rL1n,uu (n1:'r.iyr z)

4.1.2 amlalfiu
ornnr:finurdnuruvnrrriasdurujr rJfr ffi urnr:rirrruuorduuut additive gene,

dominance gene !!av epistasis fi6vr6nalunr:n'luqlnrrlq.:fi'uri'.: r daal oeir.:firiudr6'q1
: --0ryr.:afr6 ur{nr:rir.rrut as0u dominance gene uav additive x additiveriuuaol6ySyra

otjr.rirjudrdruurrriHau unriudara! KUlB x wrs fiihjinrrluonsir,:flrt6'ruafifi uay

aooaaornr-unr::'ru.r1ui,o.i Praveenkumar et al.. (2012) fr:rulru'jr naualfiu
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iirurliuoonu:nrru drururiurfiurfiur 0narua:Loi'tudufirirlruutuuen drudnurucliruru-

uSorioiln rhrtin r,ooo u6or druruilnriodu nttrurr n uacGilrruultiu qnnrtqud'rudu

u!! non-additive (qr:rlfi 2)

+.t.3 amluratarjdac
ornnr:fi nurdnuruvnrrrurrtarJdor rw'jr r.Jfr fi3urnr:lir.:rutosduuuu

additive gene uav additive x additive fi6uBnalunr:n?uq!n21rru1?torJdol atjrlfi
fudr6'qJijflu z {HarL 6o KU18 x 430-15 rac KU18 x wL uflr{rrdnail 430-15 x wL9 ci?u

nr:rir.lru!os6u uuu dominance gene Lra! dominance x dominance til ua o.r 6vrBna oio

anuruvnruurrriorldowt".r a {Hal (nr:rsfr z)

4. 1.4 rilu?un{ila'niodu

ornnr:flnur anuruvo'rurufi rdodu nu'jr !iffi urnr:r'rrrutrosduuuu additive

" o 'rriu 6o ruta x A3G15 ti?ugene li0vl6t1a [!nl:n?Uq n']U?Un{1lanq0 nUtYlU.: 1n atltvl

nr:rir.:rutor6uuru dominance gene riuuaol5rBnaotjr.:firiudrn'rp 1u z {Hal 6o ruta
x A30-15 uar A3o-15 x wL9 unr{r.ldararL KU18 x wlr druitrJfrffiurdlr{uii:cu'jr{6udr'i

n"ruvil.: (epistasis) fi nr rrl rir 6'rgvtsl uuu additive x additive, additive x dominance Llav

dominance x dominance luurl{rual 6o rJfrffiurdlriu6:vu'jrl6uuuu additive x additive

inrrldrn'q tu{Hal 430-15 x WL9 rirurJflfiiurto.rduruu additive x dominance fi

nrudrd'qri.: z {,.rar 6o KU18 x 430-15 uac A3o-15 x wL9 unt{udfid! KU18 x wL9 fi

uanr!frfii ur nr:rirs rut osEur{lur!u additive-dominance modeL tolrJfrfi:'u rd! il'ud

:vr4'irr6uqir{n"rumj.:u's a uuu urir.lfrffitrrfivrnii:vv'jrrduuuu dominance x dominance

iriudrdqJrf,us{il6! A3o-15 x wL9 uarriulrJnrri Sharmita et alL. (2007) 1oi:rusru'jr

'l'rurufi.: urru.r do fru qnn'luqldr uirBnautu dominance gene lrnn'ir uuu additive

gene uavrJfrfisurdrniudtrordurir.:n'ruvils drlnruqr uavruanr6orriodunauqld'eu6rGna

t,ordu#rarrLuuu additive gene, dominance gene uav epistasis louuvrtrvrrirulraqjovriJu

rJ[fiiurdrLriuritorEudrsrfruuilr uludrirrriruuudr: lutruvfiarqrfilrfiur iiruruilnriofiu

uarJ,*in t,ooo u6o qnnru4wi'ru6vrBraro{6u?i{auuuuwir 1 niu (nr:r.rfi 2)

a.t.5 ,iruruilnia#u

n 1 n n 1 :? rn l 1 v 14 a fl lfu v n 1 u ? u fl m 0 n ulI u 2'r ! r n : u 1 n 1 :vlt.i 1 1Jtt 0.i u u u1j U

additive gene triisvrBnalunr:ntualiirltuilnqiofiuoEjr{fifiudr6'rgvrr,:d'ruafifi vr's 3 {rual
uavnr:rirsruta.eEuuuu dominance gene uaolSv6naoeirlfiu-udr6'19 rfi u,:{Hal 430-15 x

wls ryirfu drr,rfrrJflisar,uorduuuu epistasis fifiudrnrgvrvl u!u additive x additive,

additive x dominance uav dominance x dominance luurldruarL6o r.lflffiurfrrrr{uii:vra'jt
6uuut additive x additive finrrldrdrg tu{tarL A30-15 x Wfe rirurJf,fi3urtosduuul
additive x dominance a'nar!uqngir.:odr.rifudr6'q0.r ri.l 3 {aral uavrJflffiurro.:6uuuu



79

dominance x dominance inrudra'rg1u z {aral 6o KU18 x 430-15 ua, A3o-15 x wL9

€raoondosriu Sundari et a|.. (2012) fi:rulru'jr nr:riru ooa'nuruviiruruilnoiodutroltr qn

arUqrLdru6vrBnAto.rfiuult i dominance gene uay epistasis r{JurirUtraqi-rrav Yamanura

et alL. (2009) :1u.i'tu'i1 o'ruluindofiu R?'llru'l? n Hailandofiu Harufioriodufi uauiliulru

rhriu ganruqrJrirudufirir.lruulu non-additive uonalnd Praveenkumar et at. (2012) loi

ndllii iirrruilndofru nrrrLurriln uavrliurrurirfu qnnrlqlri':tl0uuuu non-additive

ruiur{u (nr:rsfi z)

a.t.o rhurin l,ooo ur6a

r dnnruvrirvfin 1,000 u5o nu'Jr Uf,fiiurnr:lirlrutroldun1nn1:?ln:M41,0{f

ulu additive gene lrifi nrru unn rirlvrrldrua 6fi m''r a {zual drunr:rir'l r ulo'16 uulu
c -- ,

dominance gene riuuaol6uBnaodrsfiriadr6'19 lfiu.:{Har: KU18 x wL9 rvirril drraiu, .- " . v
rJfrfiiurtOlEuuUU epistasis !n?'uunnnl.rfl1.i91luAom 0U'l{11uUAlofuyl.r UUU addrtrve x

additive, additive x dominance uav dominance x dominance luurs{aral 6o ilfrfiiut

duri1d:cu'jrlEuuuu additive x additive uar additive x dominance finaudr6'q z {ara1

6o ruta x 430-15 mc KU18 x wL9 unli1rdilau 430-15 x wre fiuaotrJflffiurnr:lirlru

ra.!Auuuu additive-dominance mode[ ?o{ilAniu1drlfirii:vyirs6uoirssiruyr.istr'l 3 uttu

i': Sundari et al.. (2012):1ullu'i1 n1:riluvrooa'nuru, tirru-n 1,000 ru6o uavt{aileng{0fi!

qna':uqudru6vrBnalosduuuu additive gene uav epistasis riluairultqj ttavfllTri'luvlou

dnururnr',r,4rfiu uaviirlr?uu6ndo ntos.lr qnaruqloieu6vrBnatros6u#l 3 uuurvirl fi'u

(nr:r$ z)
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c.z dnmviuqn::l
nr:irn:rc{d'n:rniuqn::rtordnuuvdrs 1 tallrri'l a dzuau 6o KU18 x A3o-15,

KU18 x WL9 ua! A3o-15 x WL9 vru o'n:rvrnon:: r]tal dnusuvnr r rr4s nu:n firirdn:r

r{uqn::rogludr{iouac 23.75 - 81.91 uardilau KU18 x wL9 fifirirdn:rr{uqn::4swirriu

8t.91 :alrLrFoa'nuruvarru4sdu idro'er:rvr"uqn::la{lutixioaax 50.55 - 59.07 uac

dnuruciiruruisua'n dofiu 6.: fi rir dn:tiuqn::loir1u1n{narL o gludxio uav 1 8. 35 - 53.58

drudnuruciiluruilndofru, nrrlurrriorJdol uavdrlttin t,ooo rrr6o fidn:rnnqn::lol'r
'lurirsiauav 17.20, 17.22- 12.51 mv 0.0o ortrdr6'l ftn:l{trfit Gidey et at. (2013) d'td'

finur uav:rusru'jr dnurucfiinrruarur:n1unr:riru ooa-nu crr'ir{uqn::luuunirl 4l
rrn 6o nruqruol nu:n (98.90%) iuoonoan 50 % (98.80 %) o'rurufiluw'ldofiu (97.10

et) orqrfiurfiur 06.70 %)ilSrLrrulhriu O3.70 %) <l"ru'luuSnrioiln (90.10 %) n2ruql

$4.72 %) uavruaarBndofiu (87.81 %) uacdnurucfifialuarur:n1unr:riruroorrlr{uqn::l

luuurnir.:6.t:o.raurr 6a drvrin t,ooo L!6o (78.20 %) Lrasn?1!u11{oildo{ (76.30 %)lu
s,i<

drutoriiruruilnsiodufinrrtJarxrr:nlunr:rir uflortdnuruvvrlriuon::rr'tuuulnirlsl"r fro

16.10 % [a c a a o ado I riu Parameshwarappa et at. (2009) fi 5 1 u'i 1 u'j r fr n uru v fi fi

Rtuaur:n1unr:riruvooa-nuruvvrsriuon::l uuu nirs 6o 'iruruilndodu il'rulufilutus

:fiu uav iuoonoon 5ox 6lriron:rriuln::lo-.lndr?4M:nnoqu n1!2ut!aona n R?'luc.inu uav ?uoonelofl 5uY6 !{n l

durlf ri.luud'n1un1:6nraon1tuqlfilxtrlta! t!! n1n10n:l uon::lle'in010 [t?5nota0n [fi
a a a r atsd

iru undrnrd'n:rnuqn::!d'tfrnvn-otd0n l0u1a tlr:1Jafl1h Lt?0aaltlloYl01tatJ'1fl a{n0'ilt?5

n'ordand"lanr:vroaouiuqn (progenytest)drulunr:no16on ucifir6vrBratosduuuu

additive gene !nrrldr6'19q{ n?:1fi6n1:a-o16on rfiorJilrJlsa!:;rluvtar1v r,riorir:.Jfrfiiur

:cvir.!anrrurodorriur{uqn::rq.r oroldiEnr:no16onuarul utt uavrirtur,taru

afl1n u?oao!frl,rnnm'].iflu rfioav[06inu v?irl01!? nn!lYa.inv]n1fiutl!? Lua.in'lnnl:ffflu1

nirf,rtlrrnr:rsraorri'uln:ft 16 ur lufiufi uavanrn ulodou td ul 6.:drrJ:v riuurlaeirloro

unndrshJornrirfinr:ovrflufrtri ovrfu6rnr:finr:uouuor'r6n1uor',rrurodorrfiunnrirtfiuhJ
.i, - ) a 1 - ' 14

lutixrrarfr drrfi'u rf, oovkidaqarrnnofr ocEuuu uavrirrio6olrnfiu (nr:rsfi 2)



.,1

n1r1{rd 3 irdn:rr{uqn:a?o{dnuorril{ 1 ta{{1 3 da6!

anuo,rJ dn:rr{uqn::u (9o)

KU18 x A3G15 KU18 x WL9 A3G15 x WL9

n?1xJ(!.i;lnu:a 62.99 81.91 23.75

n21 A{n1] 59.07 50.55 0.00

n21!u1?do!60.: tt.22 72.57 0.00
.i
n1u?un{uanm0nu 18.35 s3.58 0.00

qr'ruruilndofiu 0.00 77.20 0.00

riT,trin t,Ooo B16o 0.00 0.00 0.00



Uilfi 5

d!d

n1:6nu1n1: "'r.ilutol6ufi nruRlanrgruvrual6n uavoldtJ:vnotruazu6otlr 3 aruvriurido

KU18, A3o-15 uav WL9 rirnr:zuarLulunurYuulortd a {ararLti'uri KU18 x 430-15, KU18 x
i"

wL9l,lavA30-15xwL9d.tyiln']trra!urdav{zuar:tvir.l:cnaud"lu:vtrn:6t'?iu6oPr, P2,

Fl , F2, BC1 uav BC2 Ldo!:vLiunr:lirsrutrol6u to.ia'nuolvr{ar{6quasoltiil:vnouzuanfi0l

6o naru4rilnu:n nrtL4rfiu n?rilu1?{oiJdo{ o'rueudlva-ns{ofiu qiruluilnoiofi'u uarusrnrl-n

t,ooo rldo yru'j'r dnuruvnrrl4silnu:n ua;nrru6ldu enn?uq!d?unl:rirlruto.r6uvsl
3 u1Jl] additive gene, dominance gene uas epistasis d'nuruvnrruortdorJf,ot qnnTuql

JU'
d'runr:rirlruto.lduuuu additive gene !!ar additive x dominance dnu vlilu?uR{yeinno

fiu r"ruruilndofiu ua"rirvrin t,ooo urLf;o qnnauqlfrru6rBtolduulu dominance gene

uav epistasis !inn'j1 additive gene drudn:rfiuqn:ll111J'j1 frnuruvnruqsilnu:nfir{ro-n:r

r{uqn::roqj'iutir{iouac 23.75 - 81.g1 uavfirir6'0:rriuqn::14'rluaos{26u :owr6o

dnuruvn':rr4rfiufiriro'n:rriuqn::loqludrsiouav 50.55 - 59.07 uac dnuruvn'rurufiflfrn

s{ofiufirir6'n:rflnqn::rol'rlu1n{aral rirdn:rr{uqn::rLoqilurirltouar 18.35 - 53.58

nruriro'u drudnuruvsiruruilndofiu, o?rrrui?toildos uacdrflfin 1,000 $5n fludldq:l

r{uqn::nn'r oqlutir.riouav 17.2o,77.22 - 12.51 uav o.oo srrldrdu
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n1:lt6t1! ta!6

n1r1!d 4 nr:ira:rsriiramuutJ:il:rutaldnuovaaruar nu:nlum a {naa

sources of variation df M5

KU18 x A30-15 KU18 x WL9 A30-15 x VW9

generation 5 4437.16 716274.37 296.09

ptots/generation t2 4392.32 2687.38 1100.81

ptants/ptots/generati on 402 90.25 553.38 58.59

ptants/p1 1-r 39.O9 39.09 30.48

pl.antYp2 27 30.€ 38.96 38.96

pLants/f1 27 84.61 58.16 49.87

planls/f2 t47 93.27 275.76 45.20

p(ants/bc1 o'7 t24.70 198.67 104.68

ptants/bc2 87 87.47 764.48 52.68

totat 82r

n1r1{d 5 nlril6r1sf i1n11rruUflhiuta{a'nuosff 11!E{fiu1u{1 3 dndsJ

sources of variation df MS

KU18 x A30-15 KU18 x WL9 A3G15 x WL9

generation 5 704.31 2638.31 2077.7t

ptots/qeneration t2 5386.66 t854.47 t2.00

ptants/ptots/generation 402 t99.40 179.86 1024.00

p(ants/p1 83.66 83.66 208.17

ptants/p2 ZI t20.93 724.24 792.33

ptants/f1 t7r.57 724.44 M.74

planls/f2 147 245.7 4 206.78 3.67

ptants/bc1 87 174.80 227.61 73.99

ptants/bc2 87 2t4.60 151.90 703.26

totaI 82t
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n1:1 {d 6 nr:ira:r#ira rruu :rJ:rutaca"nuorvatusretadda{um a fiaau

sources of variation df MS

KU18 x 430-15 KU18 x WL9 A30-15 x WL9

qeneration 5 3.6t 2.78 7.97

ptots/generation t2 6.27 10.15 5.81

pLants/pIots/generation 402 0.79 1.30 0.74

pIants/p1 27 0.75 0.75 0.61

pLants/p2 27 0.61 0.90 0.90

ptants/f1 27 0.62 0.65 0.59

ptants/f2 747 0.76 0.93 0.59

pLants/bc1 87 1.00 2.86 0.55

ptants/bc2 87 0.74 0.84 t.2r

totaL 827

n1:r {d 7 nlrili:'lri irarruurhJ:ruta{a'nuot! rilu?ufi lud'nciodulull 3 dfl 6rl

sources of variation df M5

KU18 x A30-15 KU18 x WL9 A3G15 x WL9

generation 5 1.81 5.93 16.98

ptots/generation 72 10.68 1.70 4.2t

pta nts/ptots/generation 402 1.74 r.45 t.33

ptants/p1 tt 0.75 0.75 1.07

ptants,zp2 27 1.07 0.71 0.71

pl.a nts/f1 27 t.24 7.14 r.65

pl.ants/f2 747 1.10 1.58 0.80

pta nts,/bc 1 87 t.26 2.02 1.56

ptants/bc2 87 7.79 1.20 2.79

total 82t
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er1i1{ii 8 nr:iram:ridramuurhJ:rutala'nBsuc.i1ul!ineiodulum I {arat

sources of variation df MS

KU18 x A30-15 KU18 x WL9 A30-15 x WL9

generatlon 5 547.19 1396.38 332t.73

pIots/generation lt 7235.02 455.75 612.98

pta nts/ptots/generati on 402 98.25 779.37 t86.92

pLants/p1 27 68.12 68.12 168.90

ptants/p2 27 168.90 75.74 75.t4

pIants/f1 27 274.57 93.40 462.64

pta nts/f2 747 88.90 86.42 58.16

ptants/bc1 87 63.29 282.93 252.42

pl.ants/bc2 a7 81.74 48.91 293.68

totaI 827

)^nlll{vt 9 n1:1!al1Jfi a16?'1il UrJflh2urA{A'nUCUCrjrilfin r, ooo Ur501Ulr e dfl au

sources of variation df MS

KU18 x A30-15 KU18 x WL9 A30-15 x WL9

generation 5 0.31 1.45 0.04

ptots/generation t2 0.77 0.33 0.31

ptants/ptots/qeneration 42 0.41 7.28 7.79

pl.ants/p1 7 0.80 0.80 0.49

ptants/p2 7 0.49 U.JJ 0.31

ptants/f1 7 0.14 0.67 0.54

ptants/f2 7 0.37 0.42 0.36

ptants/bc1 7 0.45 u-) r 0.24

ptants/bc2 7 0.23 0.09 0.27

totaI 10i
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) , ).),
fl1r1sfi 10 dtaiudrirl l tardnuaruaeruqlilnu:ntawr 3 {eau

Generations
, ).i

itoaai''ttosd'nuorvamu6ldnutn (tl)
KU18 x A30-15 KU18 x WL9 A3G15 x WL9

Pl 35.76 35.76 39.10

P2 39.10 36.93 36.97

Fl 65.26 44.76 43.26

F2 42.89 35.76 43.48

BCr 51.51 43.88 47.53

BCz 40.44 36.54 42.96

n1:1{d 11 itodtrd'ldrt 1 to{ta"nu ra2lueqduto{{1 3 dadr

Generations
, ei e eitoiiui'a?ord'nuorlii1!{{6u (t!)

KU18 x A30-15 KU18 x VVL9 A3G15 x WL9

Pl 84.73 84.73 77.46

P2 77.64 77.23 66.23

Fl 98.96 86.96 98.96

F2 83.49 84.16 88.14

BCr 82.66 90.55 89.87

BCz 79.53 76.46 62.84

nlrl{d 12 ir rodud'rdrr 1 lo{a'nuoJvaillamtarJdartow 3 {erau

Generations irra6ud?ror6'nu sn21!u1'rdorJHor (su)

KU18 x 430-15 KU18 x WL9 430-15 x WL9

Pr 6.08 6.08 5.50

P2 5.50 5.86 5.86

F1 6.1 1 5.67 5.40

F2 6.00 5.49 5.78

BCr 5.56 5.83 5.87

BCz 5.81 5.70 5.57
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er'ri1{d 13 itodudrrirl 1 toldnunr:,irurufiudndafiusa{{1 3 a'H6trr

Generations
. .tJ i

a1roau!2la{nnususorueunrudndafiu (c!)

KU18 x A30-15 KU18 x WL9 A30-15 x WL9

Pr 7.56 7.56 2.t0

Pz 2.10 1.83 1.83

Fr 2.00 l. Lo 3.06

F2 t.92 1.89 2.08

BCr 2.75 2.32 2.90

BCz 2.04 1.60 2.60

J . )i,
n1:r{fi 14 drro6uderiN 1 ?o{frnururihuiuilneiodwo{{1 3 fle6!

Generations
, J.'

61longt2ra{6nuo,rJo'ru?uHf rrio6u (u)
KU18 x A30-15 KU18 x WL9 A30-15 x WL9

P1 22.t0 22.t0 24.t0

Pz 24.70 2r.43 27.43

Fl 29.M 25.30 40.03

F2 20.10 22.t8 27.74

BCr 20.22 29.8 34.67

BCz 79.96 77.77 30.67

n1:1{d 15 irrododrirs l taqa'nurucJrhin looo uJdn!o{{1 3 da6r

Generations rirradodrtordnuor:ftarin tooo NEo (c!)

KU18 x 430-15 KU18 x \A/L9 A3G15 x WL9

P1 2.9t 2.91 3.16

Pz 3.t6 3.75 3.15

F1 3.76 2.58 3.72

F2 3.40 3.23 3.08

BCr 3.18 3.33 3.09

BCz 3.16 3.30 3.08
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