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TRTEODOTION

Rico is the ‘govemost ceveal of the worlds 1% oeeupies
+ho mecord place it sotal cxopped axves aué fivat place in tetal
production of foof grains 45 the world. About 60 porceitt ef wice
pzaﬁuetiau is conceniraled in Apiotic cam@riea, of which 23
pereent is profueed in Indiams And it ip paradoxical thad Ingin
which acewn%é for pearly ono thizd of the woridts rige ared
happena 0 pz@ﬁuce & very low pm: hectave yvields Attenpis are

wefore node to meximise tho production of this giople fooa.

Spe of the means by which snbem*%sml ipevesse in yield
will ’ém p@aaible i3 through varietsal iﬁmvemn%l. 1% has been -
zealiaaﬁ that the most mpcor%anw fae%z: whicﬁ 1imite top perfor-
mame aﬁ high fez-tni%y iaval. ia *:zha isall growingy lodging
susceptible nature of g_.ggix:__g varietico. Evidently, the culiivated
va“ie*éiea mve %@ ba impmveﬁ i’oz? *be%ez' mfwﬁ%ce. Yhe richness

of vaﬁei}ai ai.vez:a%y in cul‘a*vauaﬁ siea 2nd the eaay crogoability

‘bobwoen them are ﬁell zaeﬁéuiaed,, and these have helped 1n the

dovelopmens of & laxge mmbexr of juproved straing through

a i:a%emrieﬁal hybridisations




The principal mrge*«; of rice breeding would be high
gieiéi end bhetier qaali;gy of greine FKice yield cen bo increased
eubstantislly by using eayly maturing, shors staturcd, mederate
illerings phoio inaeusiiive, pest and discese wesietand
varieties that are otherwise adopied to the vapious rogions.
Trowough brecding 1t should be possible o develep varieties af

thig {3700

The. last deeade has witnessced dvamatic developments
in the isprovansut of riceo, chiefly through the effowts of
IRRY which E}aﬂ spread the geopel of glani type i yelation to |
yielding ebility. The dirsed introduction of some of the high
- ¥ielding verieties like IR.8 releaped by IRRI, has heen succeso-
ful in inereasiug vice produelion in ¢ shord spun. Hepides, the
tremendous yield potential created by these duanf indices hes
1ed te & ¢xach hybridisation programme in the Rice Reeeding
Stationg 811 over the exunitry, in oxder %0 improve 'efag iceal
varietiese Fallinz in line ﬁ‘ah thisy the Canteal thce? Research_
sﬁé%ian, Pattanbhi heo zecenily released a ﬁi.g;h vielding vaxiedy

ealied Annapuzna, evolved by erdesing Pib.10 with Teichng Fatived].

iR.3, a high yielding wedium duration variety, satisfiea

the Geeiferatn of the plant type of the presant concepte Bub i%



has chalky graing which hes o poor consumer verforence.
fnpapurns io a shord duration variety with red vice of Fatiey]

cooking guality vhich is proferved in Hevals.

In the present iuvestigabion the o high picléing
ceni Gsarf vardoties vize, T8 and Anmapurma awé crossed with
twoe logal stwaing, P‘%;é.? apd Rochuvitime. FibeO is of mdimm
durxation end Kochmvithu is & short duration variety. Purthew,
those two lecal varietics, though typical tropleal indicas,
are populsy for their »ies qualifics. lﬁr:i:*gmg together these
loesl straine in hybwid combinations with the high ylelding
varietisc may bo erpected to produce recombinsnss which ape
miy flozexing, modium odatured, high yieiding éypess of good
Fico qualiiy. |

Henca the objective in the prosent investigation is
dizoctod to study the pattern of lmhoritence of cheracters and
the relationehip of come of the important chezacters with yield,
i}% the sezregating population of the m"mie%al Craceete. A
study in this line, will throw 1&5‘:&:}. the seope of impeoving

whe locsl vexiedies towards more rrenising plant %yges.
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REVIEW OF LITERATURE

Quantitative inheritence in rice in relation %o
its economie importance Yas not mceived enough attention
(Chang 1964)s Mateura (1953) 1isted longth of goain, helght of
plant, width of leaf, diameier of atem and grain yield as
quantitative characters contrdlled by multiple genea.  In
addition to these, length and thickness of graim, geni-scierility
of opikeleis, %ﬂleri:zg end oeed dormaney were considered by |
Indién workers &s quantilaiive treits controlled by polygencs

(Ghoso et ol 1960).
Plant height

. The inheritance of plant height in in_gl_g‘.g& varieties
has -been. iuvas#igai;eé by Ramieh’ (1933)e From & cvoss betwsen
T-24 and T-280, he hes suggested that additive action of several
polygenes determines culm heighte In & cross of T-24 apd T-310
he observed 331 ratio of $all %o ghort planis. In this case
e major dominant gene contwolled plant heighte Wnem T-102 wes
crossed o T-29 a 1:3 proporbion of tall to chort forms was
obtained in F, indicating that & single recessive gene
determined the tall character.




Syakudo gb 21 (1952) found that in-the cxosn botween
& oonidwant form end vowmal form with 70 and 90 cu in heigut
respactively, the !iaigﬂa‘é: TR eén‘%:z:aue&- h:g the @%igle gones
B, ond §, with the conbined action of the gene complex G, erd
the gene for seniedwarf E?g The gohe '_r.s? wag gari‘ee%ﬁ.y dominand
ﬁver 61 which determined dwarf stabuve. Aceording fo h..za genee
controlling papicle length (?@? 4 ?595} slee affected eulm
'}.erzgth, Tho eame authors cheorved in amother set of evdoses
( involving japouics Sypeo that three genes By B, and Be w%z?Ch
cumulasively determined heading date bad pleiotzople effects
on: culm lengthe '

sakat and Hiles {1957) have veporisd that plapt
halght ig dobernined by 3 fecborse A

Fitza {1962) hso suggosted that the inheritance of

Plent limigm in polygenic and the cumylaiive effect ¢f %he
genetic complex for height is éiffemﬁ‘s in different varietics.

Santri end Bispo (1963) based on their study of

seponica x indiea crogues conoidered fthat the effceiive fociors

for height my vepresent the cperaiion of ab least 2 mejor )
genes, cach one belng agsociabed with several polygenes,

leading ¢ contimuous variation in F2 TPogenys

Al




Kohawmed apd Fonpa {1964) !;ava zeported that 4wo
factor pairs with identical izzﬁe::ac*&iéa valuea appenr %0 be
involved, - *42’ pair having apuroxinm tely 7 times tho effecd
of 'Eb' pair. '

From & cross of Pete x f-geo~ize it hes been ropovted
from IRRY that tallnees o pardly dominend o gmngm and
ecdifying genes opistetic 5o ghovineas genes am.invalveé

{(18RT. 19¢2).

Chnlan and Venkiteswariu {1945) have wepozted :! % |
ivheriiance of hoight in many casen ig governed by stlcast
3 genen deaisnated as fz?', %, and T, cach having Qifferentisl
effecd in contzolling heoight.

Seethavazan ond Srecvastava (1959) in their uimdy
of fuheriisnce of plamt heighi have coucluded thet & fewr

suppressor gones interact in the expreossion of dwenf Mmbit,

From the diailel emslysis of crosees betwesn indica
varietico ot IRRY {1969) 1% io ouggested that ihe minisum
effective factors eontrolling plent height vexy from 2 %o 4
peirse The genes show equal eddizive effget but differ z.:: Hha
ghrength of &éeixmég effocto. }.”Ems ivheritonce is vepozied

$0 be polygenic sdditive.




Thus no generalisation seems 40 be poseible in the
priure of inhopitavee of plant height in w»ice. Reoulin eve
foued t0 vapy depending upon the parental éyyes invelved in

52ch Ca80e

Intemnode nucbey

Culn length is primasily determined by the interaction
of two main factors, tho mumber and the length of intewmnodes
{Zaio 1955).

From 2 gtudy of internode elﬂagatiesz‘in rice verietios
of reduced plent stature, Juoverra and Chang (1965) m‘?@
reported that calm length is pooibtively cormeloted with moan
length of eloppated internodes and 40 2 lesser extent )aiﬁiwugh
8%il1 significantly, with the mean mmber of ixternoions
Forther, interrode number and elongation aro sseoelated with

duration.

From tﬁa aralyeis of genelic varzistionas in slant 4vpe
in & sogregating population of the eross botweoz Pote {8a11)
and 15-@5-%;25 (3warf} Horishiza gt al (1963) have propused the
veriation in plant height due 1o polygonic effects conenyhed
#ith internode number snd internode elongation. The inkernude

length Sype has & omslley tumber of elougated intorncden and




‘more eyrech leaves tThan the interpode punber Type. I5 i
2180 veported that high yielding end eavly lines appesn eg -
texwode leugth type.
Mlozing
Tillering hes been meporied 0 be a polygenie
charector. (Hagai 1926, nanish 1953, Bhide 1962). Bhide loce
cite obgerved tranegrossive variation in }?2 with the nzen valuve
falling comewhore beitwecn the parental means. Accexding %o
Chose gb 8l (1960) genes mumbering 3 to 4 in oome cases and

mere then four in others control $illeriog.

Pi1lers in rice car either be eay besving or nonesy

beering of which the former im of greater econumic walue.

-ﬁ’u {1948) from the diable enslysis of % crosges has
roported watrociiny fer ey numbey per pland. Regresolon
amelysic indicated complomentary gene ection for mumber of
penicles and tillering. Faxblsl domivance hag Yeen chaorved

for panicle nupboy &nd $iller numbexs

-~

" From & ¢roso bebwsen 4 verisiien of profuse sud low

$11leming typos 1% hec besn veported (IRRI 1969) that a mangs

of 21 eer beswing tillevs between the two extvemo pivents is




. the effect of 4 independsut genes having eddidive effects
Domirent alleles control their numbere The heritabilisy
eotimates ave relabtively low, 8s the teail io markedly
affeeved by oulritionsl lovels and environmenisl differencos.
Leaf size

Teaf size is detornined by the length and breadih of
leafe Fabeouza (1933) bas cousideved leaf wldth ee a quaniiiabive

chaxacter conlrolled by mulbtiple golies.

Mitra {7952) fxom a croas be%aeeﬁ chornook {shopd
broad lesves) and Patmal {long naczow lesves) has repovted tmt
zean leef width in ?2 in saume ag charneck in eurly sowings hut
is closer to the wesn of the two parents in nid coscon e
late sowings Hean leaf length is similsr to thet of Peiust
iyrenpective of time of cowings No clesr sogrezabion mabic has
been odtained for elither charaeter, FE frogquency disiribulion
is wnimode} with tranogrosoive segrezptions He concludad
that leaf size is controlled by maltipie goness |

Chang g:g 21 (1965) fzom the stady of the cxoss
Pota x Al-chisoetzu have reported thet leof mumber o width
ero sinply inhewited charactors conirolled by two oy move
genes. The irherifsnce of leaf length has boen veportcd 4o

be comploxe
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Hoshine {1915) found in a cross betwes eawly ard
1a%e maburing vices uﬁa'i; thoozh tﬁ@ Siue of flomsring .m Fy w38
intormediates 15 wsa neaver 0 the curly pazends He sugpesied
sot thuwoe mlEiplo genes would oxplain tie semltes Teno (1916)
reported $hat In crogs of early end late rices the Fy vas |
interpediete nd segregation in :%‘-2 gap complez dup 2 gﬂﬁi‘%?@i@

Tector (1922) found that the F, progeny fxom 8 62540
betwesn 2 sutum ené winier »ios segregeted inte two diptined
groups with respoct to date of flomesing. These fwo Flowesing
poriofig vere the sams a8 the fiovexing &&’3@?&& of the two zﬁw;a&%s
with en inberval of avoud thrgo woeks guring which time g@

vicomimz oceuveds The zatio of eswly W 1a%e wag 195

Fomuea (§925) found thet F, hybeids veve & fov daye
%.afsw ip choobing than the lade garent and in the ’5%5*2 the
ﬁ%gr%&%&ﬁa wap in the ratio of aboub 3 iste ¢ 1 ensly with

ﬁxﬁmgmaam% segregation o ’%&@%ﬁ gé‘&«a&s«

Thide {1926) cheerved in certaim crocuen & Eii‘z‘ii:’.@

sezvegation, lateness belng é’@aﬁ*ﬂmﬁ over eariiness, %@%& thic

wag not uwmiformly applicable o 8ll fthe esosoes sﬁﬁéi&%ﬁ‘
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romish (1933) suggeotod that %wo genes designaied
as Eé and 3523 with a ezmulfzéive effoct contrellsd oarliness in
& erosse In another case he axplaiued tho reswlis on a

trigenic topis sscuming a differontial effect for the 3 genese

Sethi g5 a1 {1933) have fomd P, dictributicn to be

%2
copinuous with trensgrossive veristion aud concluded “hed the

memﬁame of duration iv goveuned by muldiple goneo.

In the cross studlied by Grent and Alam (1939) the .
‘segrogation han beoen observed v Lo itransgresnive with the
rrogaiies glving pormal cuzveg sugmesting p:ﬁygeg ic fype of
inheritance.

Handi apd Ganguli {1941 a) fouwd thet in & eroma
betwea: an avtumn and winter z:iee; the B’? wag daefinitely
intermediete and the ?2 had g wide mange of varistion with
trehszressive gsegrogation on both aides. Gmyh&.eai 1y i‘ze Fy
vopulation sezvegeted with a bimodel cuvwvs showins cleogly a

redio of 3 late 1 7 edylys In snothor cross nﬁ%mea the oumer

- aud the winler rice, the ¥, wis intetmediale ard in $hs F E, the

3
frencsression was egain one aifed, ie. tovards latenoss onlys

E‘mﬁaa {1553 a) has eanelnﬁee fron the availabio

evidencos that the foherifance of Juration may be siople in



gopie cepes and more eomplicated in othero.

Syakudo eb ol (1933) from thelr ohudies mg@z%&ﬁ
thet hoading peviod wmo detexnined by the thvee losl By T,
and B, T, @nd B, appessed o be donlent. The offoct of
the thres fectorp woo cumulative though the genco apvenred to

iniozncths

o and Teo {1957) studled ithat inhewilonce of duxetion
by cwosplng two Tedvan variebiss, Shimelki sud Taichung £5. The
plants were grown in sumper end winter seegons. The matlc of

enrly to lete heading individunis was 331 in F, progeny g%m in

2
the firet part of the yoor ond 195:1 for the late crop. ’é’?’g DEDREDY
fxom the E«’Q has o sezregetion mtio of 3% léf.,%a 3o eariy heading

types. The vomilto weze expleined by ossuming that 2 gene pairs

influcnoed flowering. Oone "Pi={f* dotormined carly sud lale
- {lowering vespectively and 'Se-se' wers respousible for senel¥l-

vity end Insenmitivity to photoperdods

According %o Tagei (1959) eariinese or latenoss im
torme of member of duys o heading in rice is governied by o
1opge nusber of muldiple genes, bub the qualifying values of
thooe genes bre bot sll the cimo. Besides these basle gunens

peny more genes may determine minor differences.



Yao & Yu {1993} fyom cxopnes of ea&ly Janosi

late indicag, Obtained @ value botween 11 and 20 for the number
of effective paive of genese ' '

Zrom the stuly of & cxops bebeen variotics Pets and
t-goo-tze, 1t wap reported (IRRI. 1951) that earlinese i either
hoterolypic or is eonirolled by more thon one gene with partinl
dominmnees | | ' |
ghalen and vaﬁkgmm (1965} have cboerved thas
shorfor duration i cimple dominent to long dwretion, aad in
soma cages, howover, iateness ic found 0-be domimavt, and etill
iﬁ sony othorn %ﬁaéwﬁi&n ia géiygmie.-

| Sen end Banerjes (1967) have suggested thet treuszres-
© give «amﬁm and other variebilities in the heading datos
smong the perentel and hywedd pepuia%::ien m&iea%a— %bé medifying
inflvences of other factors elther situated in tho eamo .
m@ﬁvﬁy losus or in other loci. -

From & #rinl conducted at IERT (1967) @i%%xfé&% |
vestotine S Hass DY selections, it hao been obsexved Hhet
of enrly flﬁwerwg which is confrolled by éﬁﬁﬁﬁaﬁ%. gane for a
short vegetetive phuse io euppressed wder long day condibionss

in tho presonce of the vhotopericd sensd



In the absence of the sencitivity gene or genes ihe dominoat

,aa&ure oF eaﬂma@s iz fully czprecood in hybrido with %zze

rormal range of day 16113’?:!1,

Dhilppansvar ¢t sl (1969) have reported that sarliness
ig oimply inherited end Jominant. From frequency ﬁwﬁﬂh&ﬁm&
of R’ and F2 Miﬁe}&als it hes hean eported that the m‘;@“

gazze iz influeneed by soveral modificrs.

From the experinents conducted et IRRI (§969) 1% is
reported thot earlincss ie domiment to lsteness and That the
aotion of the wslyvzm'ea is cumilagive but wiequale

Hew, Chong end Beachell {9969) have roported m s
¢xo0s bobween Sigedic apd TE-1 that number of ﬁayf’ fron sowing
el hea&iﬁg is controlled ﬁy five allelic pairg of y»lga*&nnﬁ

with aﬁéxtwa eﬁ‘feeua.
Panicle 1o gg‘éh

Bhide (1920), rardsh (1930) and Gront (1935} have
caneluﬁaﬂ that this eéaamezaz* ip governied by multinle sonese
¥eny of the hybrids beitween shord apd long ear Syres demongitrated
in the F,e & contimmous variation, exbending over the range of

the peronioe



syekudo {1950) and Syakudo &% al (1951, 1952)
conducted a sevies of gonmo epslysic and have reporied that
a maber of multiple genes goverts the esy levgth, density

and kemmml sizes.
Foom & czess belwesn o varziety with long looss

panicle having lsrge greins apd spother with short compact

manicles end smell greins, it hes boen reporied that tha
pauicle lemgtih, in the presouce of & fundavenial gene complex
Cs depends upon genes P’ . ?2,, 1?3 and ¥a which exert g plolio=-
trople and inhibifery effects Farthor genes influencing
penicls length may pessibly existe

Vohsmmed and Henpa {§96%) indicated the existanco @f-
parsial domimence for 1opger length of panicle over shorier
one. It was found thet the two pavemto wero diffeventiaied

by two effechive factor pairse

From & é".iallﬁ?, analysis at IERT (19693, it is
veported that the genebic veriance of this trait eon be lozgely
attributed to additive effecis, while dominsnce playing a smsll
part. £ differenco of 12 om boitween Tho exlirens pavenis is
contxolled by 5 genes with long panicle parent carrying as
wany as three pairg of 6ileles. 4zain the five paire of silclen
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show difference in the sivenglh of sach paly,

_ Pepiels exgerticn

v

famish (1932) based on studies of $hyeo different
exugses has eoncluded Himd i'%ﬁmi inheritonce of this chavacior

ig conditioned by numefoue polygenes.

Sethi ot 81 (1937 @) have zeporied the distined
doninance for excortion which involved the interaciion of
3 fachors.
Chalom and Venketeswarln {1965) hove reporied Had

pxsortion is goverusd by at leasd throe gonoge

Spikolet otexrility in }?E sensration

Hon {(1945) has siated Tt F, end ¥, of the two
prtially sterile hybeids depived fron inflcae % Japonien crosses
axhibit & wide zonge among ::%"2 Plantos fron comylete Covtillty
%o plavte as stexile as the P, and has concluded $hab stewility

io due to lotkaility of goxm cells governed by complementowy pones.
Ska (1953 and 1958) bop arrived at the concluoion foom
he. otudy of sezresating popviations of several cxtspes thet th

otarility can be acceomted for mosh 1@5;&@3113# by sob of dupliceie



[

gemes in w&ich.mzygﬂés roceseive corbipation lceds b o

abopsion of spores oy gameiobe

Cka {1957) has pootuleted o mechanicw of domipand
lethals %o axplain the wesimess of T, plents sud exofier
complenentany recessive lothals to account for vogetaiive

breakdown in z?g @1&%&

®iller {‘??5%3; f@m ?zis cbuowvation on the percentage

of pollen and z;@eé sobbing m';ﬁ? % of o exoss bobween

2 variebics hus suggesied thed stepility io more due %o

siuuebumal 2387smoncas of clowmsesies ’é’émz o genes conditione.

ing fordility.

Gmsrising & lazge avount ef poriinent work 33;
ndien %eiea tioka, Sompath {1959) zeported &ﬁ“* %aiﬁ@ Beres @g&%%&éz

for phesility wae found i the ¥ Ty

:‘s'.zz{'i g8 % 2 1;32 e hybeids erd that vlents having mope abow ﬂ%’i:‘.*:y

%ﬁmz ﬁ}za F g were present in woest B 2 popnlaticns.

and later generations of

Oknt {i? 4} pede extorsive review of this 1@;@@1@&3
the 1ight ef reosulis, obtalined by hin and kis eoilaboraions
over the peried feom 1953 %o 1962. He bas suggested that tewe
brpeding pertly slerile plentis cgn be ﬁ’éﬁéﬁﬁ@{i in the %&%@

genezetion of the interverictal hybride end this oltewility is
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diplontic or sporophysic and ic no: ecxrelated with F, stexilitye
This phenomencn which might be considered 2e o paztisl breske

down 6f hybride can be explained by duplicate gence of diplembic

pifocts
Ezain ehgraciors

Gf the many characters in rice, grain size and shape
are the ones least liable %0 environmental fluctusiion
{Ramiah 19?3); U tin, fror his ctudy of the developmental -
vartation in rice, hao voported Hat significsnt @ifference
in grain lengih cceurs between panicles on the came plen® azza
telwoen planis of tho come pure lime. He hao f‘axﬁhég weported
thai the lengtih and weight of greins declipe fvom apex o the
base of the panicle and the gyain measuremente are highly

influenced by specing, menuring, soason and aié.ge of hervoote

However grein dismensliong bave formed the beoin of

syoten of clessification of mice. {Sethi and Soxera 1930).

Lepepih of svain

Pamsell et 81 {9917) bave reported $hat the nowmal
I@ﬁgﬁh of grain is simple Qominant over chert Ieagthe
Chao {1928) cbisined = momogenic seszregmbion of 3 ohord o

1 long kernel typose
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, ii?ansia}a et al {19%1) have veporied & wonogenie
segregation of 3 short xound to § long gein types in ¥

Bapdeh and Parihassvathy (1933) ohsorwed & eoog im

which the grein Lengh is governed by interectlon of thwes

factorn B, 4 K, 8nd E_ but ¢hey heve not deSermined the demves
4 3" .

%o which eseh gene nodifics the lengihe

Alam (1939) hes reported in one crése a mémie
sezregation of 3 shopt to 1 medivm and in another croos &
6?&%@%@ ratio of 9 long 7 ohort grained typeos

Tave (1939) studied a numbor of crouses betwesn

. pevents which clasced as very ohort, shopd, madiup snd leonge

Tho vesults obtained in ¥, indiested that the lunger longth
hekaves 1ike siuple domizent over the next Lower lenzth and
this behaviour ig eontrery to the m}&e »apoyied by ém :
wozkern. Put in'a exoos between chort and long, he ebtained
a polygesie inheritanees - |

e e oo -Similer resulis have Eaen zeported by othor workezs

lske Bhife (1926}, kogld (1939), ond Chakwavarty (1939)s
fiara (1942) found that kerel length is contzolled by two
gairs of genes in the exoss betmaen oval chaped jeponica
varlety aud a laig ved kevacled indies variety. |

Iy




Hitza (1962} has repowted tizt the chammcler io

- conteolled by ms.ﬁmy s;s goneg.

7%3;2%333* gﬁ §§ have voporbed trengsrescive end continuous

vaziation for grain length apd inferred the polygenic mature

of the charmchkers

Tkeda {1953) vepusted that the chezcciers, zw@az; of
gratn and gmamia lenzih ave delernined by o gene poir Jenoled
by Gwegr whose effect is muliipliesiive to that of & fundawsstal

gong eoppleges

Syekudo, Kewsse and Hageo (1953) studied the behavicuy
of 8 éﬁ}ﬁs botween ﬁﬁm@myﬁ (3&*3 ﬁ3 3, .u,i} and-em Impeoved
shrein Taikokn {ﬁszg &2y 2, é{? and concluded that 52%% is
incoaplotely dominats and incresses grein length and dianetor

shile B ..e:; complately éﬁ%z@ﬁ% apd iﬁ@m&%@ gﬁﬁmﬁ Iancth.

ol esuses 8 roduction in diomster..

- gomes gt 21 (1935) have veeopuised eme %o memy gemes
fur avain width. Famish snd Terthacszathy (1938) Mave
ousgested that the iuheritaice of breadth as in the euss of
lemzsh io of She polygenic type. Ovand (1937) obsexwed givilaw

hahmwvionr in erosgsen. bolween Buviese verictbies.



¥ajid (1939) has reporied & digenic 7, vegrogatiine
Dave {1939) obtained & wonogenic T, cegregation of 3 m&ﬁm ’
o one comrae inm ohe m&a and 3 medivn to ¢ "m@ in »zz@%%m;
Thus agcoxdins fo him grain wit h e pefive widih is ﬁm’:

over coarse as vwoll as fing guain.

ramish {1953) hae come %0 the conclusion ¥mi the
genes e&aﬁmliiﬂg ieagﬁé aacz z;’z‘mma coptroiling broadih *%m;;@
differant sre not aiwgs*a'éwg infepondants

Syakudo {14}}5‘3} aud Syakude eb al‘ {1953} apgued tiad

‘alleles 2% several lae,a execereisce plmuliancoun cunfxol over
sarlength, esr denolity and e&*sgﬁgjﬁis gigc.

Boliich {9957) meported that two or mure gonew
ontyol spilkeled lens &i; 5 %0 § gepes govern spikeled wﬁéﬁé}.
with parvow flozol.

Zedam and D' Crus {1940) hove reporied as masy as

4 conplomentery gence for the imheritence of rownd op short
siz folgte

Thickneng of graip

Thickpass of syeln does nod vary much aucpz varisilos.

Hajid (1939) bas veported thet thickness of gwain is

governod by polvgenoss He observed a ohift towsxds the narrow

kel



parent in the 7, genovation.

vinedini (1965) and Rajendran (19428} have weported
the polygeunie mm of grein thiclmesss

Goxveletion ptudies

| Txtenoive investigations have been made by different
plant 'bwaeé@:% io asgsoeiate various plant e‘g@aﬁm with
vield and with each othor, with a view te obtain some ouiinble
indices for evalusbing the yield potentialiiies of the sivains
or of plagte in the a@rega‘smg gapz;&&%imcs Various w@z’g‘e&a
have reported difforent degmees of correlation betwesn yield
apd othor cheraciorse . ’ | |

Vikar (1920) has veported thet hoight and leugth of
panicle ere corveloted with yicld, elthough greater siwaw

wxighd b=a not &1&@‘-& baen ant

wlated with vislde Dhide {1924
and Dhide and Bhalereo (1927) found | “

high corpelation of
#11lering with yiold and low corselation of m;gﬁa of 4he main
" ganicle with yield, Hoight hao besn fowd bo be doflnitely
. asgocisted with the finsl yield (Hemioh 1933). Ushalanobls ~
(1934) studying various chavacters of 147 verieties in Bongsl
has found %hat moen yield is moderstely corvelated with the
mmber of Hillers per @i&ﬂ% ﬁa% appears % be iﬁée@aaééaﬁ of
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ebayaciers like welght and cize or shape of gvain, plant

height arm? ear length.

Warasings Bmo (1937} hao meporded that hish cozselabicn
kan been found betwoen yield anzd nusber of tillews followed by

The pumher of greins per oor and pabicle length.

Ganguli end Sen (1 41 have stated that heishi of
tillers, length of punicle and the number of gralns pew penicle

are eorvelated with yield.

Ramish (1953} summricing the zesulis obiained a‘é;
various revsesrch sistions hae yeported thet o moderate coxpelad isaz:
exisis bolvesll weRn yield and pumber of $illcws per gﬁa:z%. Height,
car length and mean number of groin per esr are fecbly cormeln ted
with yi&lé'

Abrahan of &1 (1956) heve fownd the comeelation badween
progeny yield apd number of cay beszing $illems per plend varying
fzom 0.5 to 0.8 and thoy heve also found ihet plant hoighs at

flowering bisg is highly corvelalted with yielde |

Shose et 8l (1957) after & otudy of comveledion faking
0 account the number of panicles, length of panicle snd
height of plent ab hervest have stoted ihat contwibusion of

height towaxds viold is hegiigible in all cases while othey



- faotor chowed poeitive cormpreletion in different degveets

fyed Tbvahin and Yrichmesurthy (1958} have found
$hat eny length aud nusber of $illers ave confributing meinly
to vield., Mumber of car bearing $illers iz the mosh potent

yié};% componond iD »ice.

Chepfiranchen (19¢1) studying "she varietics veppesonde
ing differont geographical zaess hae found that busber of eap
h&&iﬁg tillere and yield of strew have sivong zopltive s@éf&l&-
tion with gyain yvield vhile plamt heighi end leugth é}? pein ey

hava only feeble corvelntionse

Abwahan ot al (1962} heve veported that significant
corelation exists betwesn yield and number of eave, and yleld
e mean enr hesd length, of which the latter is found to be
grester than the formew.

sone (1962} hes pocoxded ;i;@izgiﬁiva correlabion botween
vield and nurber of graing ver ooy, mmbor of otro poy plent

and length of cazo.

Pajegopsl (1963) after a study of the sspociations
betveen different plant charvactere wder drought and nomsl
water supply hos roporbed thab caor number, ear length and grain

nunber, holght of plint, yield of etiaw shc. hove pesitive and
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oignificand total correlation 'wi'*ah grain yield under boi

- the cenﬁi%ieaa., _

Hagcharl and Pawar (1965) in theix otuly of the
interrecial hybrids hae observed stzong correlation bebwesn
yield and aunber of grains, yicld end peniele length, yicléd
and effechive tinérs and no eorrelation botween yielé and
hoighte -

Chang of a1 {1965) have found that plent height i
pocitively corvelated with ponicle length in the F, and Ty of
- & ox0gs Peln x T-geo-ize.

Chose ot a1 (1966) have foumd positive and significant
corvelations of helght and ear bearing tillevs with yield in |
# 1nterzacizl ezogses and corzelation botween panicle length
and vield iz only 3 crosgess The ptudy has shown posifive bub
fesble corveletion of mmber of grains per penicle and 1000 grein

weight with yiold in general. | | |

Sastry gt al (1967) have found nuzber of esr bearing
tiller in er wmudispuied posltion in influencing the yislé
divectly o woll @ being a vehicle through which other
cheracters get cxpressed indivectly. It has aleo been found



that 100 grain weighd has & leweely independent wole in )

influencing yield.

vang (1967) in & study of %, plenty of an 3ndiee =
Janonies crono hos veporded thet plant heipght, length of papicle
aud pucher of papicies sve vosliively and highly eowrelated with
grain yidide ‘
frain eciour

Inheritonce of gyain e@iaz;::% ties boon investigabed by
vaviong workers aud iniopeubing resulits axe m%@& & &1@&@«-'
ganie differenco beiween red apd -ﬁ?:;i‘té tas boon veporied by
seversl workers (Hector 1913, Paymell 1917, Bitee 1952,
Jobithysd 1936)e | | \

A digenic rativ of 12 purple ¢ 3 xed @ 7 whito was
vecopded by Farvell (1917) in a cxoss betwesn purple ol red
:*:*macg veriobtice. In "% af & epogs hetwen %Ei;%ﬁ%%% of purple
ond white rice, ?ama@li gb gl {loce cibe) cbiained 2 3&%53:@
variabion in e%l@ar, gone with traces of purple, bub e é&z%{
iype e&rfmsgsaéigg t0 peront vas Dever ah%ﬁizéaﬁ . The vazigbicn
was prachically continuwous. From the resulis obleined in ?-g* F,
and Fg the suthore ocuggested thai there gax;s% bo ninor podificrs

hesides the wain gonce.




seeoxding to Parnell {1922) ap inhibitory geme i
in the prescpee of ’3‘5?1&.‘* zed geno Py @%@?ﬁs red riee o white,
z‘m sboones resultins in golden vicos A z:«a*;z’;ia of 9 reddich
brown t 3 yellow » 4 whide im ?2 has boen roporbed in %ﬁ of

the croases sindied by hin.

ramieh end Hudeliar (1935) cbésined 2 15 wed %o
1 white in & cross belween red and white rieed varieciies.

Yhen two shite riced variebies wers crossed & 937
segregation is reportel by Witws ef al (1928)« Similer

sogregabion has been veported by Chong (1982) and Fapsd (3902).

Alam {1940) roported & vatio of 1 Lighs rod ¢ 2 very

1igh% zed ¢ 1 whide In 2 cross between a light wed wiced wavdely

and & white miced variety.

Hegal {1951} vecorded an B, segregation of %:3:4 in

erosses betwesh Jjeponics varietieg. Eebo and Ishikeve socognioed

zeddich brown apd while to be either moucgenically or digenieally

diffevent fyos each otheys. iAn interesting case hes beon Taported

by the same aubhore in vhich twd varieties of white mics vwhen

exossed gave broun in Fy, oud three phetotypes in the retis oF

9 weiddish brovn ¢ % yellow ¢ 4 white in Fye Tha woould we




sxplained on & trigenic besis.

Acconding to Ramieh (1953 &) wo genss Prp and P
ave involved, purple o either ?::p?@ ol m, red io peplr |
and white ie prp pme ‘

Yinodini {1963) cbierved from the cxoss of two é{iai%e
. rigsd var?.etms a2 rell riced 3?,5; end a& %‘2 zatio of —‘5 el to
1 white, which is-i&m%eﬁ on 'w ogenic ;bégiac '




MATERIALS AND METHODS



HATERIALS AND METHODS

Ae ¥aberials

Selfed sesds collected from three §*1 plants of the
intervarietel crogses, Pibe9d x IRe8, IR.5 x Kochuwiihn end
lomapuria x Pthed, aveilsble in the Boteny Division of
Agricultural College & Research Tnstitute, Velleyans wave

utiliged for the present etudye
Be ¥elthoda

' Tho stuly was undertaken from Qctober ?969 to
Pebruary ‘297‘6., 411 ths aveilable seeds borue on the F‘T-‘ planis
ard sesds of the parental mrieﬁ:ie_s were sown geparalbsly in
pota. Twoniyfive days afier sowing the éeeﬁliﬁgs weRe
transplanied in sinsles with a opacing of 30 cm either way in
rantiomised plote réplica‘seﬁ four $ives with %$he three FE
femilies and 4 paventel vavieties as freatmento. The mommwing
schedule recommended for the high yielding varieties was

adopibeds
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Choervations on the following ehamcteé:a were zecoxded

as detailed below:~

Plent baicht

Height was measured in cm from the base of the plent
to the tip of the tallest pamiele at maturation, The observaiion

was taken on 252 parental plants end 575 F, plents,

Runber of interncdes

The plants were Uprooted a% maturity amd the number
of imtermodes on main culm was counted. mata were faken on

200 parentel plants and 569 F, vlenta.

fumber of produchive diliers

Total number of productive $illers per plant wan

eouzﬁ;er; on 2’(9 parentel plents end 538 .F2 planioe.

Perabion for Flowesing

The pumber of é&yﬁ; from seediing to flowering was
taken as ‘the floveping durations Data of 795 parental planis
and 600 Fe Plants were rocordod. |
Leaf matﬁ

Width of the lesl Jugt below the boot leaf was geagmred

in em from 211 parental plents ang 452 F, plants.



Lenzth of penicle

The length of main panicle wae veagured from the
neck to the tip in ame Oboervations were confined %o 200

parentel plants and 460 :5’2 plantos

HEzeertion of panicle

Bxgertion of the main pepicie wes measured in e
feom the hagse of the flag leaf 4o the neck of the panicles
Data on 237 paventel plants epd 558 P, plante were recordeds
Spikelet gterility

The otudy wes confined to the main panicles of &
total number of 215 parental and 547 F, plents. Fully mabured
min penicle was sciosored off. Well £illed grains amd ehaffs
were counied for each penicle and the percentage of sborility
was esbimatod in each case as shown bolew. '

Buvber of cheff = 100
Total nunbsr of gpilelets

% of opikele$ storility =

bength, bweadth and thickness of gyeins

Length, breadth and thiclmess of 10 grain fsxom each
of the min panicle wers mencured and oversge measurencRis worked
oute Tho observablon was confined $o 50 plants of each F, fanily

apd 10 gla%«"z‘s:s"af gaeh paventzl vaviety solecited 2t veuion.



Grain yicld -
Individuel plants were harvested, threshed, grains
cleaned and dvicd properlys Orain yields in g of 240 mrentel

plante and 535 F2 plants were recoxdeds.

The data collected in the above cbservaticos were
grouped info frequency tables and aplthmatie mean, standesd -
error and coefficient of varistion were calculabed for ipdivie

dual ¥, families and perenial variebies.

Cozvelation sindios

Observatione on height, ‘pﬁﬁicl_e lengih, panicie number
and yicld wers vecovded for 48 individuals plenis, g@i@cﬁse& af
rardon in each cross. Sizple aaﬁelaﬁmz of the =bove yigid
attwibutes with grain yield in the segregading population wes

2
worked out using '4' trensformation wmethod.

woerked ouk for cach ¥, and she eambm&& total cormelotion aleo

Colouw of gwainm

& total mumber of 548 F, plants in the three erosses
weve scored for émin colour and the FQ plants were grouped ag
ped riced and white viced by visual obscrvabions The obocrved
frequencies wore tested to expected ratiog by © tess of £ovdness

of £i% and the vesulis were interpreted.



RESULTS
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Results of cbeexvations on pland hoight, internvde
pumber, profuetive $illeve, leaf widih, fowering dweiies,

%

lengih of panicle and i%s ewsertion, opibplet elexdlity,

‘length, bwendth and thickmess of graing, yiold of gminy
' correlation ctudies, matwre of isheritsuee of grain coleur ett.

axe precended in fables I o XIV.

The data pertaining te the froguency dictribution
of individuals of parents snd F,e based on plent netght aze
preseated in table I,

The choePved moan heighis of %’.iaza two loec2l varieties
PibeT o Fochuvitho are 94.2 on and 55.1 onm respectivelys
he zéaem hoighis of dusef voriecties are 8.7 cn foy imepurns

and 80«1 e f@? iRe8.

imong the cxosses, tho mean holght of B, of
Pibe? z TReD dg 9%.3 cm vhich i nearer o the height of the
a1l povent. The zemge obgerved is from 54 oo 40 114 ¢o. The
distribubion of the freguency io not canbinucus end franasvessis
ig one sided ie. tusszds dwarfness.



Table I
Freguency Glotribution of individvslis {parents and Fps) for plant height in owm

Glass ' ' ' ' “ ' | '
%E%%ﬁ; 75 5245 5745 6245 6705 T245 TT+5 8245 87s5 9245 9745 10245 107:5 12,5 117.5 1225 Total % SeB. CuVa

guleys

1 v se s er ee we ee 6905 A7 15 30001 es se G0 942 107 &5
2 i e e e 39 12 20 47 8 1 es  we ex se we 0. 858 0476 Tedd
5 LY} w4 e 13 Qa 2@ _ 53 LA 4 (2] EX ] [ 2] e e L X e o 6§ ‘6@4? Quﬁﬁ 6926
4 ae w6 G P b4 4 18 26 12 2 oo .y ") ‘e ™ .é 64 B0eY 088 0474
5 . 5 3 3 es e 2 1% 24 46 49 30 19 2 ve vo 994 933 0sTT 11447
6 + 8 6 12 10 15 1 32 2 2 2 7T 3 2 2 1 17 624 1415 18,21
7 4 « 3 19 29 14 92 15 27 33 6 2t 7 3 T ee 290 Bde1 100 1730

1 Pibed

2 Foshuvitim

3 Aumayurho | ¥ = Arithoatic mesn |

4 IRS ' SeFe = Standard exror of mean

§  Pithe = IR CeVe = Coefficient of variation

6 IRS x Kochuvithu '

T Aomepuzne 2 PEDeY



FREGQUENCY

" FREQUENCY DISTRIBUTION OF

Fp FOR
PLANT HEIGHT
. Ptbh9xir. 8.

50-
40
30
20
104
o | .

e 5.5 62.5 GI5 'B.5 725 ' 82.5  B87.5 925 | 975 z.s '107.5 'hz.5 lims ' rezs

52.%

HEIGHT

IN Cm.




FREQUENCY

FREQUENCY

FREQUENCY DISTRIBUTION OF Fg FOR

PLANT HEIGHT

Annopurna. X Ptb.9.

i«w.l

30

20

10

o I:—'} : "
T 47.8 52.5 57.5 62.5 67-5 72.8 7.5 82.5 875 92.8 91.5 102.5 107.5 n2.5 "W.s ! |22.51
HEIGHT IN Cm.
401
Ir.8.x Kochuvithu.

30-

20-

10
! #2.5 '17.5 ‘1225 |

_ A1.5 51.5 57. 5 62.3 67-5 72.5 77.5 82.5 87.5 92.5 21.5 102.5 107.5

HEIGHT IN Cm.




In the eﬁ%s IR.8 x Fochuvithu, tho mosn & 1@% o
%, i5 82,3 cm vhich is close to the moan of the two povenis.
Varingion io observed 4o 23@ mexicun in this ¢ooss aﬁ.’%i%a 8 yange
foom 45 en 50 129 o Z,%&e dietribudion of frequency is

%ﬁ%ﬁm@m and mmmiaﬁ o obasrwed R both sidons

%ﬂ%ﬁh@igﬁ%ﬁ gefﬂm&mmag? a5 18 84 en,
which alor approxizates fo the meen of the pavenis. Wide ma@
15 obeorved fee from 45 om o 119 cme The distribution of
freguency io continvous and tranceressiopn io obsepved only
Sowarde dwevi stotuze

In 211 the times crooves, the varisbility in ¥,y ap
@%ﬁaﬂﬂﬁﬂ y the coefficients of varistion, is mope them thad

iu the resneckive :&a&%@s.

Busber of internodos
% pepiaining %o the fmsmeﬁev digbribubion of
individunle of parents ond Fg@ ave presented in table Iis.
fiwom s table it ls ovident that the mesn Intesacde

punpher 10 more i IH.S than the other Wﬁiﬂ’ﬁi@ﬂg thoush TH.8

i e dessf bypee

imong the ¥,u the integnode nuzher o mearer

o that ﬁam% having lowew v&iﬁeg meaz;:%s in the cxess




Table IT

Fregueney distribubion of individuele {parento and E‘Qﬁ) for intexnede mzm%z@_

W Py _"‘i.: o 3 4 5 é i 8. |, Total ® »xﬁ-Et LV
1 . 48 10 * » . 58 . 4e2 Ge)5 Ge8%
& 4 %59 18 » . e 60 402 Qam 15:8%
2 « 20 22 s s » 42 Ae 016 244%0
4 . e 4 22 32 2 B 65 086 10,21
5 ¢« 158 3 &« e e %08 L2 0,03 10,09
6 3 55 106 9 e« « 173 457 0e04 1295
7 o 21 56 31 . e 208 5 0,03 %50
1 Pibhe9
2 FRochuwithuy -

% SrpsynEne ¥ » Arvithestic mesn

& T8 GaBe = Stopderd ezror of mean

6§ PiheD = IReE , , BeVs = Goofficiand of varledion
6 IneS z Hochmvithn

7 Ammaprne 3 Pthed

9t
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z%mazsﬁz’ﬁa x Plbey whore the mesn in Sove the phranisl valucs.
4mong the cxossen verietion is oazimum ia the progony o

TReS x Hochuvithu. IDigbribulion af‘fz*egzmey iz eontinuous
i’a 21l orueses thoreby suggeoting the &aﬁi@ﬁ .c;f polygoves i
dctersining the ozpreseion of Shis ehoracter. |

Brefuctive tillers

- Frequency of individusle grouped on the bemis of
nunber of eayeboarvive 4illers io presented in fadle Ifl.
The meen tumbay of produchive tillers for Pibed,
Tothuvithe, Annsparis 208 TRe8 270 5% 11eTs 135 208 115

Teapentivelys

oy of the croce Pibe? X THeS, the

mean munber of productive tillers is 5.1 which is neswer 40
the meab value of FPébeJe

In the czoes T x Kochuvithu the nean mumbes of
produstive tillezs surpesses the mean of the higher tillae
produeing povents Theve is e widew rouge, feem 3 to 28 murders
of @mém‘&iva #illars and trovogession % ohacrvald ww&wg
ﬁmmﬁié‘;ﬁ of the higher tiller producing povenb. Sswe Peatuzee

aye choozved in the progeny of Annepuns x PibeY.



Table 11T

Frequency dinteibusion of individuale (pewente and F,) for mmber of peoductive $illess

@mgsé
BHD 55 5eB To3 D5 165 135 155 17.5 19:5 2005 255 255 Tetal ¥ sB GV
cularn
1 5 & 2z 42 5 1 0 . . . . B0 Bl QuB5  29.98
2 4 3 35 W w® 1 1M 5 2 . o 65 6T BT 32459
3 e 2 6 M 12 i 10 3 o« e 64 435  0e¥7 21493
4 s 4 11 99 B 17 1 6 3 . . 20 1965 03 34.79
5 12 29 45 47 B B &8 1 1 1 o 191 Ged  0a23 35459
6 5 7 23 7 28 32 12 13 9 5 . 448 952 Oed1  38.09
7 2 7 o 29 34 29 33 24 92 5 3 1 459 5.2 0 3293

i P9

2 FRochuwvitiu '

3 Ameputa £ =  Avithoatic mesn

4 InG . fulls = Standezd erxop of moon

5 Ptbed x TR 0¥ =  CoofPicient of vaptelbion

&  INB x Rochuvithy

7

Avmepurne 2 Pibed

8€
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9he dietribution of the frequenty io contimous in
a1l the cxoOszes, thereby mézeaﬁms that this is a polygenie
chavacter. Verisbility is mows in the cegvesabing populedion
then that in tholr vespective parents as evidenced by the |

coefficionts of veristion.
Leal width

Teta periaining to the frequency distribution of
individusis of pazenis end F & groured on tho basis of lesf

width arae presented m =hle IV,

- The rosulis vevesl et ihe pean width in 811 "«:ha
Eg families is almoot near o the mean of the respeetive parento. |
The variability of ¥, is move than that of correspomiing pavents.
The distribuiion of frequency is conblaucus, with mwe pumber
of ipdividusls in intermediste classes, ahare‘ey ivdicatiag
the gquentitative natuve of this triat.
Suzation for flowerine

Tate periaining %o the frequency diotzibubion of

individuals of parendta and I‘as grouped on the basia of nupber

of daye teken fo flowering ave presented in fable Ve



Table TIv

Fromuenoy distribubion of ipdividusle {parents and Faza) for leaf width in o

Clamg wvalue

5 W6 W7 |

?ﬂﬁﬁieﬂam o8 o8 ;| Tet = 12 105 Total % .53’%3_& GeVe
1 . . e 7 33 2% 8 2 W T3 0483 0.000 924
2 2 4 W 1B W® 6 . . . 46 0480 0096 13,82
% e vt 2 2 7 1 . 52 0aB1 00019 957

-t . . . . 5 28 10 e s A0 1402 0,008 5.00
5 e« 1 AT 49 40 B 12 2 156 099 0.009 11.45
& 1 16 5% 16 23 15 % . . 125 0s88 0,012 15.78
7 4 12 s& a2 22 27 9 1T+ 1M 031 G011 16.06

1  Piba9

2  Eoohuvithu

3 Apnapumne ¥ e« Aritiestic mean

4. IR ' SeBs =  Standsxd ervor of meon
5 Pibed x IRB GoVe =  Coefficient of variation
6 IR8 3 Eochuvithu

7

Amapurns g PHhe9

0P
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Eochuvithu and Aunapurpe which are short duration
varisties, have recorded & mean Guration of 6343 and T0.5 deys
vespoetively for ﬂwwiﬂ o étbafa hoe token only (4.5 days
which is & fow Gays less than its duration in the mzinm cxopping
faeaaas;? The diffevencs may be due 0 its p&z@t&seﬁs@ﬁv@mma ‘

In IH.8 the neot: duzetion tekon 1o BB.S days.

The progaeyy of the owoos PEh.9 x ‘5:&8 has veeorded
2 noEn of 2.9 dayse *iiqié iz very cloge o the dvvedion of
the earlier pazenty Pth.9. Varisbility is %ez:y low vhon

comparins with other cromyess

The uean duration of ¥, in the crops RS = Eonluvithe
i 658 dayss Heve alm it is very clogs 4o the mens of earliep
pavente Varistion is meximum im this cross with e zangs fron

54 daye to 83 days, buib is only within the pazrendel 1inilids

The mean duvadion cboerved in the progekey of
frmaperns % PEbeS is 70.5 days vhich io theiiesm Flowering
duration of inmapuzeia. The differcuce in duration bodweon

wrents io enly oix dayas apnd the variabilibty in F? in very low.

- The frequency is heving e continwous distzitmtion '

in all fomilien end thers is no {renogressive segrezotion.



‘ Table IV

Froqueney diobribublon of individusls {p&reﬁ'&:a and I»’*zg) for flcwering duration in dayn

Claog

I%' 5?3.5 §éd‘j ﬁﬁoﬁ 5905 52.5 {Jé'i«os 5’3505 63‘5 70&5 7205 7é05 7603 753.5 5005 ?‘2'5 @s‘l.‘“j ﬂ@ﬁfﬁ 3365 9@.5 9205

o lars
% T T ' 21 39 ' 42 | 3‘5 22 19 14 8 B se s l .e .o Py .0 (ﬂ s ”e
2 2 7 2 2’9 B 5% 24 20 2 L R #  Bp 6% .. He -s8 se  es
3 _a% 88 ae a; . 3 10 81 %] 32 32 5 4, e u S ee L E% e ee ba
4 Py 20 e e o " e ™ se Py '-" *e  ee  ee 19 29 % 859 - 92
5 .es uwse 2 B 35 85 35 20 @ 3 2 s AL TR T e os s ee .o
6 2 7 8 10 25 355 14 20 19 7 T 5 4 42 2 2 2 e a
7 se s 1112 30 39 4B 44 25 O ee we s eo  ss  ee se  en

Tatai ﬁ Helo . CoVse 1 Pﬁb.f}

1 195 5}3&6 Ge%l G EH 2 Eochuvitim
2 200 %2 0423 5.22 3 Avnapurne X = Avitmtic mesn
3 200 705 0619 3074 4 IRe8 Sele =  Giaundax ewroyr of pean
4 200 8848 013 2408 5 FPiheD x RS GoVe = Coafficient of varisdion
5 200 652 0e19 4409 & IR x Kochuvithu <
6 204 6646 0e49 1054 T Amuspoens x Pthe9
7 200 705 0e22 £438

b



FREGQUENCY

FREQUENCY POLYGON OF Fg FOR

20 FLOWERING DURATION .

Pth.9.x IR.8.

80~

70~

60—

50

40+

30—~

—

I
° T T | T T T T T T T 1 T T ] T 1
54.5 565 58.5 605 (15 ¢4.s 66.s 68.5 7105 72.5 7TA5 T6e.5 185 805 6L5 84.5

DURATION IN DAYsS




FREQUENCY

FREQUENeaY

40_|

30 ]

N
[}
]

FREQUENCY POLYGON OF Fa FOR FLOWERING DURATION

1IR.8. x Kochuvithu .

an

. . '\.\.—.

50 _,

<0

(2]
Q
{

n
o
1

T T T T T T pn
54.5 6.5  sas 605 625 615 5's s w5 72ls s 7ls 78.5 moy sts  eds 86.5

DURATION IN DAYS @
\ Annaputna. x Ptb. 9

- |

. . T T '
545 565 565 605 625 645 665 68's 7ol mals 745 76 78.5 80s. 81.5 845  86S

DURATION IN DAYS @
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wine 4o the doltvibution of individwils
of prents and Foo grouped on the basis of panicie 2@%@%& aze
rrosenbed in $uble Vie

The pesn panicle lengidh of the foup pavensel .
varioties ore 19:5 oy 174 02y 22.16 om and 24,26 cn forr Pi.9,

Yochuvwithu, Aposp

gan end IRe8 rospeciively. Bvidenily the high

yiclding variebics have longer ponicles than the logal vazietios.

e Hhe "ﬁ‘g familiea, PibeO ® I8 as 8 Bean paniclie
‘length of 19.7 ¢m which ia alpost close te the mesn of FBhed.

Thore ie wide variebion vanging fxom 13 ¢ £0 PSR 3’3:% soenanalon

g obsesved tovards the porend Yeving the lower valucs

The pean 1@%@3&&@3@% of the optes (R.O9 x »

Eootmvithy i 190 e vhich io mear o the mean of tho yavents

Hepe sleo theve im wide veristion venging from 13 ¢ %0 26 en

cosion 4o tovexds shoeler pepiclos

iz the exoss Aumepuria ¥ Pih.9 the B, meow io 21.3 o
ghich is peay %o the meoh of the pasental values.  Transgressive
sesregetion is obsexved in both oides snd She rengy io frem

1% em 50 28 ou



Proquency distribution of individuals {parents el Feﬂ) for ponicle length in em

fable VI

Glasgn . o
%3&;%;3_ W15 16 T 18 19 20 21 22 23 2¢ 25 20 27 28 Total X SuME GV
gulars
9 . e 5 6 B 2 T 2 e o e o G0 19,5 048 645
2 4 10 16 8 T 4 1 4 e o o o & 50 174 0u22 8497
3 @ * » . . 2 4 8 16 12 B ¢ . » 50 22,2 0a19 6418
4 » . e & ¢ s s 2 310 12 13 8 2 o 50 24e5 G20  5eBY
5 1 1 39 24 40 36 35 146 3 .2 2 o o 175 1947 0Ge14 9425
6 T 5 1 0 12 24 23 94 1.9 6 6 1 ¢ . 141 199 0,22 13,43
7 q 2 2 8 5 12 19 2% % 2% 10 5 2 1 452 29.3F 0.19 11436
1 PIbeY
2 Foohwithe »
3  Aumapurna X & fvithwtlc mean
4 IR SeEs = Gtandaprd error of meon
5  Pibe9 x IR.E CeVe = (oafficient of variation
-6 I8 x Kochuvithu
T Aunepuans x Pthe9

o



FREQUENCY

'!ioT

FREQUENCY DISTRIBUTION OF Fg FOR

PANICLE LENGTH

LENGTH IN Cm.

- Ptb.9.x IR. 8.




FREGUENCY

FREQUENCY

- 104

40 ]

30

20

40

30

20

104

FREQUENCY DISTRIBUTION OF F, FOR
PANICLE LENGTH

- IR. 8. x Kochuvithu

w7 LIRRARE T
14 24 .8 19 20 21 22 23 24 28 26' IZ"l IZS

LENGTH IN Cm.

- | Annapurna  ptb. 9.

)

20 21 22 23 24. 25 26 2r 28

LENGTH "IN Cwm.




In 211 the crospes veriation in F, is move them
that iz The respective perents. The disitribution of
frequency iende fo be noresl. Thess fostures iludieate the

polygenie natume of this clurscier.

Exgertion of panicle

The resnlis are pregsented in table Vil

Fronm the table 14 i evident thad Pihed b=z & ooll
exoeris? paniecle as compared T0 Ankapurps and Fochuviihe ehich

are wediwm excerited typos.

In the exooo Pbbed X IReS tho mean excorbien ie nesr
to the mesn of Ptb.9s Theve is wider veriebility in the Frogeny
ranging from 4 cn to ,13 cn end one sided twsnogvoosion is
obaorved resuliing in perily enclosed panicies. The disivie

bution does not szem 0 be coniinuous.

In the cross I8 x Focluvithu, the mean excervion
value ig in belween the parental values. Hewe alse Twencgres-
sion ig one sided ie. towsydo lover values snd distribuiion

of freoquency &ppesys o be continucns.

The ¥, mean of the cxops Annapurns ¥ Fibe% is cluge

2
o the mesu value of Ammepuzne, the medium exserted povente



Froquency distribubion of individuals (peronts end E'ga) for exoertion of panicle in cw

Table VIT

Qlase . o :
;:m; o] w6 =5 o4 =3 =2 =1 © 1 2 3 4 5 6 7T 8 9 10 11 12 13 Total X  SeBe  CuVe
culars : : . ‘
1 s s e & ® o & o e o 21 86 95 812 9 2 3 3% 55 845 0«30 26433
2 e e e ¢ 3 T 8 141812 2 1 1 4 s s s s 4 e 66 0u4 0.21 428,20
3 . o ® e« 4 1 29"43 e s & 4 e a & & . N N . &0 =il Ge33 .91.66
:1. " P . . s s . 422 1240 2 o s o s @ . - . ® _ 59- 127 Qa4 60012
5 ¢ . - 1 2 4 & 2 e« 1 2 112129262322 % 29 15 S 124 863 0e21 35410
6 $ 13 4 B8 17 8 2925291514 5 1 1 o « s o = s 159 0ub  Ds18 396,61
7 v s 2 12 16 23 29 AB 3B .+ o o o s o o o s s s s 205 D2 0414 B820.83
1 Fibed
¢ Fochuvitim
3 lnnapurhe ¥ = Jrithmetic mesn
4  IReE SeBe = Slopfiard ervor of nesn
5  Pthe® x IRe8 CeVe = Coofficlent of variation
& IR8 % Koehuvidim ' '
7 ‘fopapums X Pihed

99
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Hore aloo Srabogwension is cbeerved towerds lower valuag of
szocztion. Blotribution of freguency is eontinucus. Thuo
there is indicaticn thal cuserdion of paniele is & polvgenie

ghovaobore

Epikelet stopilily

. The pesulie are presented ip the teble VIIL.

By i £

focngy the foup -@m varietics lnpameon
aximm oplkelel shorllity spd Pib.S tho piniris.

Iz €1l ¥, progenies, the mean percentege of shawility
e higher then aﬁaﬁ ir the vespettive pavenin. The mean
perecutage is wexizum in ﬁaai’ég of Apmemuwsa £ ?ﬁ%*ési’é; % i
sipious in thg progony of I8 = PiheGs

The distribution of frequoncy ie mﬁwﬁ@asm all
ereases studied and there is wider variability es evidenesd by
 $he zange of éie“sﬁhaﬁm apd coefficient of vapiasions
Sepveganis exceeding the mazizum 1imif of &he z;af@:am in

poveentage of sterilify sye oboerved in il the exoscis
Grain ehapaciors

Tae dete pertaining to the froguency Gietrimoiien of

ivdividusls of povents sud Fys grouped on the e ais of sreln



fable VIIT

Frequency &lotydbubion of individusle (pareuts and E‘ee) for gpikelet sterility in per cent

Claps _
%.. 2 7.2 17 22 27 32 37 42 47 52 57 62 67 72 77 82 B Totak K SeBe  CuVs
culare : | ' - o
k] 44 92 15 7 2 . » - . * * . . . ® N 50 a1 Q.81 6319
2 22 9 6 4 4 4 1 . . e o e e e 50 1443 1409 54420
3 2.5 20 1 5 3 3 1 1 . . e e+ o s 60 156 0.95 45,9
4. . 4 .19 148 10 32 1 . » » LT e o L » 558 1125 G880 51.88
5 .21 9 45 3 24 14 2 ¢ 1 2 . . . . '3 192 1847 060 44.64
6 3 18 48 28 19 2 12 10 9 6 4 ' 2. 1 2 » . 159’ 28.0 fe22 55405
7T . 2.12 16 29 30 22 28 27 12 3 4 2 1 1.2 1 1 19 28,0 1.06 52.39
3 Fihed
2 Yochuvitha | |
3 fmmepurte X = Arithmatic mesn
4 TR SeBe = Siandard orvor of mesn
5. Pihed x IRE SeVe = Coofficiont of vaprlation
& INeB x Kochuvithm ‘
7

Anpapurna x Pthe8

8P



tength, breadth and thickuess aze given below.

eth of o

in

Bemolie sxe preosenied in iteble IH.

Tn genersl the verdability in P, iz more so coupaved
2

$o the respoodtive pavenio. The }?g pons is foved B0 appreximateo

the mean of the perendte 3n 2il the ¢rocsas. The dis :

of fvepuomey io continucus, typiesl of guantitetive chawaeters.
Tpansgressive segregation is cbscrved in bwo of the theoe
eroosese In he cxoss IR.G x Yochrvitim tvapssresaion ie

. towarde the perent hovipg lover gwein length, vhepess in the
cross Amuepmre x Pibe9, it is obeorved on both sidese The

rpzilis indicalte thet this is inhorited as e pulysenic chozadbon.

Ereadih of gmain

The posulio ave progented in inble XHe

In a1l the %‘2 fariliog %ha:e ie wide zauge of vexiaiion
ag evident fron the dtuble. The ¥, mean is close to the pswent
with 1&‘@@*@1 in all the ervsces. Miotrilubion of
frequency io coptimucup apd Creusgrecaive segregation in both
siden iﬁéébmv@ﬁ in 21l the crossen. The above feels augrest

the polvgonic coniyol of this teail.




Pable IX

Froguency distzibubion of individusls (pexonts snd F) for geain lemgih in mm

QW Ba O : Tl 2T 8l | 8.5 BeB et - Tok ‘ ¢ . lE‘ ) |
maviedazs o 1 103 Te6 9 82 83 a1 et Dol R Sl GV
3 P T 10 765 007 3607
2 . ‘e 1 1 & 2 . . . . 10 7.87  0s08 398
5 e e e 4 3 6 1 o e s 10 8494 006 2021
4 . . . . . . . 1 7 2 $0 243 005 175
5 . 2 5 10 M 42 5 2 . o 50 Te%1  0u02 1477
6 4+ 3 5 %5 & w 7 5 3 2 50 Beff  0a09 7477
7 1 t % 8 1% 9 6 2 A e B0 ToB6 006 5465 -
| | ‘ | 3:
b
1 Piheg
2 Ksam%‘%&m
5 fpropuens - ¥ o Axtthetle mean
4 Thed SeBe = . Shundend ervoy of mosh
5  Pibed x INE - . CeVe = - Cosfficient of vepdation
6 IReB x Kochuvlilm
7 szw;mm' % Pibe9
e
=)




Pable X

. Frequeniey distribution of lndividusis (pswents and I«"a‘) for breadith of grein in m

Do R 26 2.7 28 29 30 31 32 33 G4 55 Tl X S G
1 .. ., .3 4 3 . L * . 10 24890 £.,02 2475
2 'R . o . » @ . § 1 [ ] ] 10 ?3317 QOC‘Q . 1'39
3 . e e A 42 . .. 10 299 .02 2468
4 . . 2 7 1 . . . ' e 10 2489 0,02 | 173
5 1T 2 9 15 4 8 1« . 50 293 002 4,09
5 . 1 9 4 %5 12 15 8. 5 1 50 . 3e95  0.02  5.08
7 1 2 w© 2 7 6 2. 1 1 . 50 2493 €02 5.2
T Pthed | \\d ¥
"2  Eochuvithu ‘ . ' '/./!.f:if 7
. - ‘! .‘ ,.’ -
'3 bomepuang : . - X o= Apithmetie mean 1|' N
4 IR ' - " SeBe = gtanderd exror of mean . "'
5 Pibe9 = IR , CeVe = Coefficiont of vorlation K
6 TH8 x Kochuvithn ‘
7 inpapurne X Pile9

1S
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52

Mdekness of grain

‘Recul$s are presentsd in table XI.

Phere is wide zenge of veristion in the Fyu fur the
chazachers The fveguency dletribubtion is conbinuous ond tends
to be mozmal. The mean value of the ¥, is alovsh clogs the

paventel meange. Trenogy

oive cozresation io Choswved only
in the ?2 g:;m@ay of Mmaporss x Pibe9 vhoze plants with grein
shickness exceeding the upper 1iuit of the perent is Shoervols
Phus thickness of grain aleo gocmo %0 be conizoliled by

POlygencs.

frein vicld

The freguency disitzibution of pavenis end E"ga goouped
on he hasis of individeal plant yields is presented in the
table XTTe |

The yicld Gate rovesl thai ammg the shost duseticn
vorioties Anvapusns gives higher graip yisld per plent then
Rochuvishn aud enong the wmedium duredion varieties 728 gives
highey yigld than Pib.%

| Azomg the ¥, ferilies, tho mesu yield of Ptbed = IR

$s lower than that im the low yielding pavents The B, of IReB

% Kochuviths hag recoxded & mean yield in botween tho pazental




Frogueney disbzibution of individuals (pavents and i‘»‘e) for thickness of gyain in mm

Table XI

Clage value

129 2,0 24

parfiouisza  1*° 22 25 24 25  Total SeBa GV
4 . . . . 1 8 1, 16 2,30 0.084 1,96
5 . . . . . 2 7 9 10 2039 0,017 2426
3 1 8 1 N N 'y . ) 10 T80 G014 237
i . 2 8 . . o . v 10 198 0,013 2,02
5 ‘ 5 9 17 12 5 2 " 50 2412 0017 5.6
6 ‘o 3 i 11 14 10 3 2 80 2,18 0,020 G5t
7 1 2 4 14 15 7 5 2 50 248 00235 7.3
1. Pibeo
2 HKochuvithu .
3 Annspurta X = Arithmadic mean
A IR.B BB w  Stendard error of mesn
5. Pthe9 x IReB CeVs & Cooificiant of variation
6 IR0 x Kochuvitin '
7 Amnapurne x Pibed

£S



Table XII

Froquency digtribution of individuals (pazente and Fp8) for grain yleld in gm

Glase

%g%%%h 5!5 505 ?05 9&5 1?-5‘1505 ?5.5 77o§ ?965 2?«5 23.5 2§.§ 2?'5 29,5 5105 53,5 §§05 3?'5 T@é&l % gvgv g'v;

cularo

1 v 2 5 168 10 9 6 1 1 11 . . 4. o 4 601447 0u54 28430
2 e 21028 16 8 7T 1 4 4 e e e a e e e e g0 1049 0436 25,43
3 [ . * 2 ?3 13 i2 9 : 3 ’3 » » Y e . 3 * I3 50 1@06 9o§7 19.69
4 .+ s e o .« 2 5 6 4 6 & B 10 & 4 1 9. 41 60 2%+ 0,68 22,19
5 ¢ @ ‘Eé 235 29 18 w26 12 9 9 5 a8 4 1 ‘e - a 180 130 0439 37,75
6 5 10 19 25 32 17 13 & 12 5 5 5 5 1 1 i s 2 162 1%.4 D49 45487
Vi 2 1 018 17 24 26 14 19 15 14 141 4 5 5 1 2 1 T 193 1644 0.46 47,14

1 Pthe9

2 Yochuviihu

3 Aunspurna ' , X = Arithostie mean

4 . IRe8 ~ : ' SoBe = Standamd exrer of mesn

5 Pthe® x IRS CeVe = Coefficlent of variation

6 IRe8 x Kochuviihu ,

7 Awspuzng x P4b.9 - : g



values ané in the cross mma 2 PEh.9 the Ef«;au wi aa,é

 recorded is higher then thet of the high yiolding zamsgﬁ

The veriability is higher in all 4ho Fe eo eonpazed
to taat fu thole reopoetive pevente 8o is evident frvm the
hﬁgaw sagnitudes of coefficient of vapiations The fvsqueney
ef individusls tends fo follow sprrozivately & noweel
dlotribution, %ﬁem@g indicating the ?B&F@@i’ié nature of this

charocicr.
Cozrelation atudicg

The aivile and totel corvelation eﬁafﬁﬁiﬁé‘%s of the
chazacters vize, heighi, panicle mﬁb&g snd panicle length
with geain ;fﬁ.eﬁ.é :m roapaet of the 3 aegmga%iﬁg @@3&%&@@
axa mssan‘eeé in teable XTIT,

There 1o cignificant poitive correlation fur oll
*zhf«:s characters with grain vieldse I the cage of plent height
corpgiation with yleld is very high, which is of gnifieant at
12 levels. For panicle nusber high cozreletion is choowved in
490 crosues whevezs in the oress IR x Kochuvithn it hms showa
enly & fecble correistione In the case of penicle lousth, |
corzelation with yield is significant at 1% level in ail |

20800




Table XIII

bimple corralation coefficient of characters with grain yield in the ?2 vrozenion

{roos ‘ . . C i

ReTGREE S Pthed x IR.8 IO x Kochuvithu Anmapurna x Pthed ooons Corioretion
Chagacters ' R
Holght 00462 W& 0510 %% 0,481 # 04485 ¥
Panicle number 0732 #% 0.311 # | 04599 Ge572 %
Panicle length 0515 ##

04509 ## 0.599 #% Ded8% %%

4% Qignificant at ¥4 level
AN * Significant at %9 lovel

98
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' Grein colous

The resulls of ohservations relating to inheritence
of grain colowr in the veo crosses giudlied, are rzencuted

in buble IV,

Aeopg the porenis, Anvapuria end Feehuvithw aszs red
ricod ond Pibed ond [R.B-white riced. Ixrespoctive of the gwein
eolowe in the psronts, all the %}g are Choorved 10 have zed
rice in a1l the three crogses, therehy irdieating the complote
dominanee of yed over ﬁ'ﬁiﬁﬁkg The behawiour of ¥, in all the
three crosses is 8lod in support of the sbove. Clear cub
oepropants, weld aﬁé whuite in differons proportitng eye distin-
guiched in 21?2‘ Toie inficates the qualitadtive meture of

phexdifance of grain esiour.

In %he crose 8.8 = Hochuvithu (white = zed)s the F,y

freguenciss aye found to £15 in well in a 3st zatic of »ed to

white, thepeby suggesting a single geme difference batwesn

the mrento.  In the eross Amspurna x Pth.9 (Red x while)
where teo fomilies have been studied, the T, %grag:lé‘im agreen
well te a 63:1 red o whilte proportion in both the fendlies.
This suggests & itrigenie basis for geain colouy in this €2048.

In the exose Pthe9 1 IE.E whore both the parenis cre white riced,




feble XIV

Behavicuy of P, end nvde of pegvegstion in

k.

7, for graln eoloup

Nog = %mmnaﬁimz 0‘? . «  (olove of ;‘»”5*1 %mmé- % MQaam@y zggfggmﬁ P! valug
Crous © Grain ﬁﬁl@ur . Red %ﬁlfﬁ% - :

1 IR8 x Kochuvithu  Vhite x Rod ned 106 a0 859 0.70 = 0,50

2 éﬁmtgmm& x Pehed Hed = White | o -

. ramfly % fiod 260 6 6319 020 = 0,10

Femily 11 fed 156 5 6389 0420 = 0410

White x White  Hed 192 4" 2515 095 - 090

% i’*&?s? 5 1He8

89
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the remilin indicate the cperation of fowr factors nince
the sessegonie sre obpevved *a & 25% :’5 ratio of 2:@52 %ﬁ‘a w’i&iﬁm '
n the mm* red clase of ¥ B 1n6ividuals in all tho
three crosces, variation ﬂg the intencity of vﬁéﬂasa 4s aleo
notlcod and thle varistion is found to bo high in the

creos Pibed x T8.8 ond low in IR x Kockuvitho.




DISCUSSION
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DISCUSEINE

I B s‘?z ganoration eri’ t}zsg@a goto of crossen
involving two gsowi dworf high yieléi:}g varietico and %two local
vwarletieg, the pabiern of sagreppbtion exhibiin some common
fentures with reforshee Lo covbain chavacters and stviking

diffepences with refovence to sone otherse

& exacipabion of the data for plant helght mevezls
that this isg ishepited ac e polygenic chareeler. Combinuous
varistion in the }3‘2
agresnent of z;'éz mesR ﬁ:’ith mean #f the pavenis, & wider nange

s Tyansgressive segregation, & genepel

of variability in ‘ahe'i?z otCey Cbagrved in 2ll crosses shudicd
in the present investigntion suppord the cbove view. This is
in sgresment with tho findings of ferieh (1933}, Syeluio (1952),
tritre (1962}, Ssotey (1953 and that frop IRRT (1959).

A dotailed exanipedion of the reosulis does ved fully
agree with he generaliostione draw above.  Thoungh in one of
the threae crvcsep sn almost norpel euzve in ;?2 is obiained,
in another @ bimedal curve and in the thixd two diserete elaspes
of individuals with the F, mean nearing to the meam of the

talier parent arxe obgerved.
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I tha exoes Pibed X 'Iﬁog,- whore Two discrete
geoups have been Observed in ¥, {Fige I 4), the proportion
of il te dwazf individuals %:ém beon observed to be 189:9
which makes a good £i% fo & 1511 ratio thereby wugeesting a
iwe geunce differencs belweon the parenio ﬁﬁﬂ@&ﬁlﬁép A pimilar
czse hee boen verorded by Yemaguchi (1927) in the caoe of
daikoku dvaple Zsi the croos Anpapurza x Pib.S, whero & bimodsl
crowe io gesn {Pige I B )y & monogenie ae@%:atim wi‘i:h conplete
dominence can bo infeved if & sepsration is mde botgeen the
‘w0 ponke of the bimodal cuzve. In the crvss IR.8 x Rochuvitim,
where e &m‘e&s% pomsal diotxbuiion is abz;m in ¥, {¥ige IC.)
#he frequencios can bs mede 0 Fit in well in & 3:1 zasioc if
sndividualshoving & hoight of 70 ep and above are coueidaved
85 $all and thoss below 70 @ ag dward, as has boen é@p@xﬁe&

eariiers. (Scothazamsn 1959).

& suitable genic besls capable of explaining the
weoults observed in the thoeo above cropsss s o bo given.
Height is primarily eonirolled by & sob of minimum of three
senes baving additive effeet, which ie deaigpeted as i?,‘, Toe ‘f§
veosssecach having difforential effect in controlling height
(Chalenm and Venketoswarlu 1965). Besides this, dwarfness iz rice

is conizolled by @ gene pair 'I-3' which im the recessive contliicn



with medifier complex, wesulis in seni duwarf shatuve
{Cheng TdT» 1965), Hou ef g) {1969}’. Such dwarfing genes

ere presen’ in IR.0 and in Ammapurna.

.
Y
T

Teking the gbove facts into accound, the segregation
¢&n be wost isfa;:w rily explained if it io assumed that
gbove two cabegorien of genes - | T 3:.; > and ‘DY - interect.
Thug in the eﬁs&s IRe8 x: PibeY where the zosulis indicate &
twe gane éaf‘zeaeﬁee between the parenio, one can be in the

2 Yocus and spother in tha 'D' locus,.

In the ether te0 croooes, Anmapurne x PEh.0 and IN.8
T Hochuvithu where the »esuils eve indicative of & single gene
giffe v'eézes batweoen Lha parenits involved, this can be in the
‘D' locase But these two czossos differ in the fact that in
ene wheh 2 binodal curve in Fg if ohgerved, in $he viher there
is & mimodal curve. Thie may perhaps be due 4o the differences
in the modifiowr complex presen‘f- in the twe oobs of pacento which

kag o bo c@ﬂﬁxmﬁ: by farther detailed anglyois.

Thve plent height is inhevited as & polygenie

chapactor govorned by many gopes, the ocwmlaiive ackion of
ich varies from variety to variety depending upon "he numbes

of T loct goveriing heights 3Besideo, the inheriisuce of pland
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height in the three crousses inwelving the sewmi dwarf
veriebics is almo izxf}.ueneeﬁ by the dwaszfing gene with modifier
complex. Transogvessive scgregation, either oune sided op ‘wo
sided, cbserved In &ll crosses agsin confirms the fact thed
lagpe pumber of genos intermet in %‘Ex@- deterrination of this
tz:ai‘e;._ Thoy z:am?@ry of extrezely dezef plante in the F2 58y
perhaps be due %o the Bffect of negative podificrs wn the
dvazfing gonge Ao the progsence of such wodifylng genes in the
nezabive divection has bean reported in Teichung Hative.d and
Doo=jeo-mu~gen, 1t i quile ressonable o asgure that guch
podifier couplox is also presant in Appepuome and IR.G, in as
wuch 88 Toichung Bative.] snd Deo=jeo-pu-gen £Orm one o ' the
w0 pazends of the abovo sirains.

Plant height, however, camet be considered g an
axbldy by ifeclfe It is priparily dotermined by itwo variebles -
sumber of nodes mnd length of individual intermode, esch of
which may bheve independond or interdependant contwibuticn to
plant heighte In agreement with the ﬁalsgegic nature of
iwheritance of plant height, vesulis of ipheritance of internode
mather in the present ctedy aled suggest & quantitadive nature

of thic tzeits This is in accordence with the Findings of

Momighire (41958).
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Thue verdedion in plent hoight can be due o a
ahangé in the intommode num‘%ms;* ey woll 28 in the internods
lengthe ‘A@ong two groups of plants having similsy height
the ‘ia”ﬁemﬁaé Length type, will have high yield potendiality
as conpared to “ntermode nuber type' and such 'internede
: lwg“é type' will iake lessor Hime to meturity (Moriohim 1968),
& ectmparison of the moan for intorhode unmber, duration 'i‘ez'
flomering and per dey yield of the three F,o in the present

investigation egrecs well with the above view.:

The resulte of ishoritanee of flewering duretion
suggest & polygenic nature of this txait. The ¥, frequencies
'in all the three cropses are seen %o be @ictributed within ihe

two pazents @s indicated by their meam values. This ig in
support of earlier findirgs vepozted by ﬁamiah'{ 193359 Sothi
{1938}, #lam (1939) end Wagai (1959). In tho cvosses IR.8 x
- Hochuvithu and Pthe? x IR.8 whore the differences in flowering
duysfion hameﬂ the two pzrenis involved ape 26 apd 24 dayn
respectively, an aemui&%:ién of freguency towaxrds eariinmess
15 seen in F,y Tesulblug in & skewed dictribution,which io
highly protounced in the former (Fige I A& & B)s Thic may

perhmps be due o the fact thet the qualifying values of the
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aenes involved may ot be the ssme as venoried by Nazai (1959).
In izhs.s cxoss Aupspuzne ¥ PHhed vhore the diffeverce in the
mean (lowering duzaticn among the parents io only six days,
thezg is an acammulation ‘of individoels towsrds the iade
Flowsplng narent, thoreby miﬁmaﬁ: in 2 ekewed distzibubion
(Figuwe TI €)s The skowncsn towaxds latencse may be the vesuld
of the éiz"’i‘eraia%i&i value of the goues govexning this fzaili,
vhich hap €0 bo suppowrited by further oludien.

The wosulis in general indicate the seope for
solection of eurly flowering, internede lengith types which are
chareetors of & high yiclding ebrain according to the prosent

eoncept (Doachell and Jemings 19606, Momishime, 1948).

Filleving is a chazseter of grest economic imporiance
in rice. Two Bypes of Hillers, produchive amnuvpeproduciive can
be recognisced, of a@hich productive tillers are of higher
oeononic valuse I tho pracunt etuly it is oboerved thmi thews
is lazge variation in F,, whewe the distrilutisn of freguencies
in elmoct noxmals A ope gided treunsgrossion ic also shosrved
4u a1l the thyveo cages. The sbove fecis sugpost thet the trail
under cougideration is ivhexited so a quaniitative one

‘pontrclled by many gones.
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A comparison of the four jarents in their sbility
%o produce ocur bearing tillers indicates that ‘They possese
varying potentislity,. ’i’hﬁg@ perento can bo éanke& as
Anpapumnia, IR.8, Rocluvithu and Pibe9 in their decpessing
az:é‘eg of mean peeductive tillers per pm@. Thig f@,e‘a‘ lcads
us 0 aswuse that She pavenis have vavying :mmbe:é of contrde
buting genss for the prﬂéucﬁiaﬁ of eaw besping tillevs in the

Oxder nentioned abovoe

A cosparicon of the F, weans of the 4w0 eroases
P4ba9 x I8 and THe3 x Kochuvithu, whove TR.8 iz common in
both, indicatos that the reen veluo is more in %he latier,
Thic may perheps bo due %0 the more nusber of conibribubory
gonos donated by Xochuvithu es compaved 0 PtbeDs fThio con=
clucion ig further supporied by the fact ithat Fochmwithu has
move eoniribulory genes than P#b.9 ag is evidenced by & highew
nean for Sochuvithu. The asme e}glm'ﬁiﬁzz holda good in the
conpazicon of F2 meang of the two other erossen ?ﬁé.f_ﬁ ¥ IB.8
and fopapurna x PiheY, wheve Pib.9 is commsn fo bothse In all
- the throo cxossce Though the F& meansy within the limits of
erfés;e, are within the respective z‘xaz-entél neang, they appeap

$0 be neaver t0 the ovule pezent. This ougsests the
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matroclinons nature of inhoritance of this character ag
zoported by Fu {1968) which hoo o bo confisved by further

dotailed investigabion.

The vosulis in general indicate %hes a good

- propordion of ¥, vopuletion in sll the fhwee cepages surpeaces

the mean of higher #i1ler veeducing pereont vhich opens dhe
chanees of vealisivg ouitable 'panicle numbes ¥pe' sagresanio

witich are gonerally high vielding choo.

It i3 o fact that sres of loaf axpose? 0 golap
smdiavion is 2 oriderion for hi@im:méuc&iwiﬁy. Leaf arze
io primarily determined by length and width. In the prosent
investigation width of leef eppears o bo ivherited po &
quantitative character in ae wuch as the wveriation is continucus
iz tho B of &1l the throe cxounse, and F, means fa1l within
the zenpeetive parentsl meanss Similap vesuite huve bosn recondsd
by Hitza (1962)e The prosent resulis indicate the pospibliisy
of wecovering long nsorow leaved sogregentin the F?’- which forms
one of the pre-requisites of ths high yielding pisnt type.
Excertion of zg%misle is & character which camnot he
atiributed 40 have nuch nignificance economically. iowever, &

well excoried type o deosived sines in iypes with no exsertion

L7
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or those having negpdive gxoestiony where a fow of the boticm

wopt opikeloto in the puniele will be encioged by the leal

sheath, there is greater chance for obexility. In the present
case arsertion appesrs 1o bo ipherited an 2 polyzenic charmacter
eontrolled mony genes with a one sided tesnogression. The
wsuiés of spikelet olorliity in the proscut shudy reveal wide
varistion apons the E;’2 segreganice Sogwogants renging from
elwogt conplete fextility 4o elnmoal complele sterility bave
been recorded in the F, as repszted by Sewpath (1959), which ray
perheps be due to partial broakdown of "éhe'*ﬁ",} ag suggested hy |
Oka (1964}

One of the major criteria in any broeding gmg?amé
is yiclde Flece phich is 1o cxesption fo the aebove, i mainly
cultivabed for ite grein. Iut grain yield i rice czimot be
considered 8o & unld by iteelfe I%isacomplex charscter

eviditioned by 8 mmber of componcuie izcluding, penicls munber,

panicie leugth, mwin size olfcs. Az {iscussed esrlicr panlele

oumber in inherited an a2 quanititetive 4roid contyrolled by wany
gauss. The sawe 1g the ecsce with regaxd t the patiern of
inforitance of panicie length as ovidenced by e conbinuovs

variation and poswsl distribuiiop in the ;'Ef‘z in all the crogses



- otudied (Pigure ITT A, B 2 €)e In twe of the thwee crosses
| tranogreceion ‘3# eply otie gldcl Soe, towasds shorben panicis
lepgihe In the crose M?mma x Pibed 1% is obperved on
both pides which can bs exploited wm@nyy

Grain size ic deternined by length, breadth end
thicknesss The stuly of their imheritence veveale that they
Wevo alpost similer g;s:ksm of inhomitance in 811 the three
crosaes studieds A1 ave iﬁ%iez:zﬁsé an qua
contxolled by polygenss. Sivilar yemmlts have been obiained
by Bhide (1926), Ramtab (1933), Mitva (1938), Hagia (1939),
Syekudo (1951), Kenden ot g1 (1960}, Vinodint (1968) end

Pajenfzan (1968).

sbitative chazacters

] %e&e grain choxacters hove gresd eignificapes in

ﬂm comzergisl clapsification of rice gz:éiza.») he lengt
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zatio io one basis for classification. DBased on Shie retic tho

grain types of the four percute - T8, Anzapwrma, Kochuvithn
end Pthed used 1;3 '%he yreaan% phedy can be defined ag mediuvm,
modiun bold, bold end oval veopectively. Ao indicnted in the
present investigation the ?2 spang for grain length tonds to
agreo with tho noin of tho parents whercas that for breadth
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ic Pound 0 be nesrer to that perent having the higher value.
 This indicates the tzend of occurrence of higher frequency

of types having low 1/b rabio. Ividently in prmactical brecding
PrOgrarnes fof the evoludion of fine grained én;es. large
population of ’FZ will have to be raiced and scoved for this
character in order %o spobt out the high yielding, fine grained

typas which are of very low occurance.

.;!ﬁ:si:; ag the quanbitative nature of inheriisnce
shoorved in the case of varicus contribuiory faefsofs, the yield
is slso imhevited as a quentitative txsil controlled by polysencs.
Tt i0 of signifiesnce that in the cross fmvapurna X Pik.9 aboub
4 ver eem; of F2 z:egzegaﬂ?.g suzpacs the hizher parendsl liwnit
in their mean vielde This suggest the poientiality of Anpapurnn

ag a good source for fuwrther iuwprovemsnt in grain yield.

Correledion studien

Tield, the geneolbie improvement of which i the primary
concem of ke rice brecder, is & complex chexactor. 4o discusosd
earliar it is the _Fﬁaﬁuc‘b'e}i‘ e nuzbhey of csmﬁ:aneats each of which
io under polygenic comtzol. ¥hile all changes in yleld mush be
sgeompenied by chmiges in one or more of the componenis, &il
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changes in the components hieed not be exprepsed in chapgeg
in yield {Grafius (1964))e This is due to vazving degreocs
of posibive or mesaiive correlationo bebwesn yield end any of
%o components on the one bandy and Defwesn the componenss on

the othop.

I the present investigation correlation with yield
for plent height, panicle purbes a8 panicle length, which dre
@%iiy agengushle mopphological festuran under £ield eonditiony «
bag bes: worked ount apg interenting resulis have been obtoined,
. The high coxrelation of plant height with 7ield, obsarved in
2ll the three crogses, io in perfect agresmant with 4
observations of Viber (1930, Ramiah (1933), Ganguli (1941),
Abrahan (1956}, Bajagopal (1963), Ghose (1966), ??532@: (1967}
but eontravy o Mahslapobic (1934}, chose (1954}, Chandrurolan

{1961} end Nerahays (1965},

I“s iz a fact thet extvenely a1l planin aa émsp&zeﬁ
%0 genl dwaxf and dvard ones exe more liabls e lodging which
my aifect the yield sdversely. Therefors ubtilicasion of
coefficient of helght as & selseston index for ¥ield may not.
have much significance in extrenely %2ll group of plents, bud
in semi-tall and dwayl g;:vféups ag in the present czse 1% asoumes

&reat significance. The resulis give indication 40 %he fach
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that 1% 1is disadvantageous to aelcct‘ plante of cxtrecnely dwezl
otature aince thoy will be poor ylelders, Thevefore, 1t will
bo aluays desiveble to selecy plants of medium height from

* segvegating population. Such plente are less liable to lodge
end will be good yleldoxps

It io alzo evident from the results that panicle
numbey io correlated with yield. This ig in agreement with the
findings of Balde (1924), Mahelenobio (1934), Maresinga Reo
(1937), Ganguli (1941), Abrehem (1956), Syed Ibrehim (1958),
Chandramohan (1958), Rejegopal (1963), Ghose (196G) and
Sastrd (1967)e Further, the high cormelation obtained for
panicle length with yield in all the thres crosges is in
-accordance with the observations of Vibar (1920), Faresings RO
(1937), Syod Thzehin (1958), Chandzemohan (1961), Sane (1962),
Abyehan (1962), Rajegopel (1963) end Navehard (1965).

Thuo a1l the thwee chamacters studied are seen o
be significantly corvelated with yleld. Among the characters
penicle pumber is oeon %o have the highest corzeiaticn with
yield followed by panicle length and plant heights Thua it
- has %0 be coneluded that tho panicle mmmber io éhe mogt potend

one amopg the yield camponenis studied.
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Crain colour

Progouee or .absm:m of eolouring pignente in
pericarp, which i the wall of the ripened avaa:y; debernines
the coleured Or eclourless natuve of grain. Pericecp is
derived from the diploid maternal %issue apd hepce i% is the
wlant genoration that is Pfollowed in the gtudy of inheritance
of grain coloun,

In the present investigetion resulis relating to the
inheritence of grain colour inm the three eropces are inberesi-
ings ITuwospeebive of grein eolour in the parental warielies,
all 7,5 ave vod and in the F, a clear euds sogvegation of z:eé

end white is oboooveds This indicates thet grain colour i
inherited as & guelitative character with the red celour having

complese dominance over whilte.

In tho cross between IR.8 and Kochuvithu which ic a
' white x wed conbination, the results indieate & single geue
gifieraxce het%ees;z the pazouiuve Conbrazy to the a%;xa{ra, 21
teigenie cegregatien io fndiested in the reoulis of the
red ® white conbipadion of the cross between Armapuyne and
Pibe9s In the thizd cross bolwest Pih.Y snd IR.3 vhove boih dhe

waronto are whide wlead, the 3«?1, suzprisingly, 1o zod and in ?2,
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) 'segrega'biém explainapvle on a foixr factor basis is obiained.
It hao eloo been oboexved that in the predomiusnt red group

of the F,, the intenoity of redusse s found %o very ard

this variation is least in the cross IR.8 x Kochuvithu. This
fact.leads us o conclude that genes involved are duplicate |

' ORos.e

| Consideviug all these asspecto togother 1% is proposed
that ﬁbrae baa;c duplicate loci ’I’:f.'1 ' 'Pra'. end 'Pra' are
involved for colour development in the varicties studied. The
appearance of red xiced F, in the cross .P‘ab.9 x IR.8 where both
tho parento are white ricefly necespitates the .ac'titm of another
noneallelic inhibitory gono 'ih' the presence of which has
alre=dy been veported by Parnell (1922). This inhibitory gene
in the homozygour vecessive condition completely masks the
effect of tho duplicate genes The interaction is slightly
complicated that the masking effect of 'ih fh' is mullified
by the pecessive sllele of the three duplicate gemos éither
individually or jointly. Thus this can be supposed 4o ba &
cane of." duplicate zecesgive epiotasin, Based on thie asaump"aicn'
the genotypss of the parenis and progenies of the three erosses |

can be reprosehied as folluwas-
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. IR.8 x ) gocmm@

| (mmize) (ged)

PryPrPrbr e Pe. Thh Pz, Py Pr,Pe, e Px. Tuh
&1&;@29933&5 Inih

F2 3 Hed : {1 mhite

C Hoxe E’i is ha’tmyaﬂua for 1IN locus which in 3’2

ﬂill sogregate into 1 IhIh, 2 Ihih end 1 ihih ip combination

with gix basie gewes %0 ell. Oul of the foue geaaﬁyyeu i:hese
with *ihih? will be white and otheve red. ’ﬁzue & 331 ﬁhamtypic
rationchserved i P, 4s explained,

T2
Ile Amnepurnn x BtheS
74 (Red) © : (Bnite)
Fr !’:: Py Pz.- 5 5 Ihth @r,@z1pfepr» 3?1’3??; Ihih

?‘&. Ba 3;21 Wapﬁz?r}grﬁm (rad)

Fz 6% o3 2 1 white

In thig csse the F, ia hetexezygous i‘ax vhros basie '
gonp loel which in 3’2 aé randor mating will produce 64 combinme
tiong, of which one will have no begic eontrivutory gene, and
hence will be white. AIL the other combinations will have ome
% six contributory genes and hence will be wed in eppeavazce
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with vayying intensities of redness. Thus 6321 phenoiype _

proportion obsorved in the F, of the abovwe cross is obitained.
. o i

117, P’&b-? ) b:d IRe8
(¥hite) (¥hite )

B g0, P2,Pr by Thih TryFe, PePr Po Pr, ihih
Is‘., Er1§31?rgpr2ﬁ§zxr‘3 Thih (red)
7 251 2o + 5 white

2
Hewe the z;*, is heterozygous for four loci whieh on
zendon mating will reoult in 256 combinations out of -ahich

Pour have ne contyibuio oy basic gene and cousequently ave

white riceds Une with the geugetype Pe PryPr,Pr Py &3%5 ihih 3
alse white because of tho epistutic aciion of *ih ih! over the
tasie ceﬁ%ﬁbﬁzﬁry getiese Thus five oud of 256 will bo white
in appearence and the Teot 259 combimmiions will bo ved with
verying intonsities. Zhus observed phenoiypie proportion of

251:5 in the above cross ig well expiained.

The above sssumptiens eppear o bo moss tisfactony
because the choorved freguenclies £1% well 4o the oxpocted
ratios as hes been yi:ava& by the test of goodpess of fis.

fnd the faed thet minivum varigtion in the iniepsity of red
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eclour in the zed Sxoup obaerved in the Fg of ¢ross
IR = Kc&sﬁaﬁ*&ﬁa &s compared o others, is due %o lack
of pegregation in the Pr loet, further tesbifies ihe validizy

of the ebove eosumption.



'SUMMARY AND CONCLUSIONS
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SIRBIARY

The present invesﬁiga‘sion wag earried oub in the
Division of Botany, dgriculiumsl College and Research Institute,
Vellayani during the period fronm Cetober, 1955 %o Yebruary, 1570,
The patiern of sesregation of 13 chsracters and correlation of
thres of tﬁam with yield m the Fg generation of threo inter-
varietsl cronges involving two local varieties, Pibe9 ang
Sochuvithn and two high yielding semt-dwamf variotics, IR.2 and
Aemapusia wao stulied and the following conclusions heve bean

drevne

Plant hoight lng & complex pature of inhenitaree and
iz coptrolied by many genes of different gualifyine values.
Intexsiwvdo nwmber, which is contribtulory fo plant height, hes

also the same mode of inheritance.

Flowering durstion is usder the coptwol of polygones.

The digtribution of individuals in ¥ is inflnenced by the

Fy
. Gifferenee in flovering duratioh smong the parelise

The number of pxvductive tillers, leaf width, leugth
. of paniele, exooriion of panicle, lemgth, breedsh and thickness

of graing, yield of grain e%c., are ivhorited ag guaniitative




c¢haracters controlled bz} either polygenss ox by @ fov mejor
ageﬁes whose ection is sulimbly modified by minow genos.
Papicle mmber, gamele length and Plant height

are positively coxvelated with yield.

Riee eolour is mham“aed 8g a @ga?i:a%zva cheracier
eammncé by one to three paire of g*eues, rod colour having

complote dominsnce Ovar white.
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PLATE X

Photograph showing the height of parents and F, planic of

the ¢ross Pibs9 x IRe8.

PLATE II
i

?ha‘sbrmwaph showing the height of parents end FB planis of

the cross IR.8 x Kochuviihu.

PLATE IIT

Photograph showing the height of pevente and ¥, plants of

the cross Amsparna x Ptba9.






PLATE IV

Photograph showing exsertion of panicle of parents and F,
plants of the cross Ammapurne x Ptb.9.

PLATE V

Photograph showing exsertion of panicle of parents and rz
pllnta of the eross IR.8 x Ptbe9s

PLATE VI

Photogreph showing exsertion of panicle of pavents and rz
plents of the cross IR.8 x XKochuvithu.






PLATE VII

Photograph showing panicle length of parents and )‘2 plante
of the c¢roes IR.8 x Hochuvithu.

PLATE VIII

Photograph showing panicle langth of parents and F, plants

of the cross Annapurne x Ptbhe9,.
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