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stmSf sftfd 'd&rmano^ III Ttm oti a'

eeifatifie reo«lvea atttatioa enly rsoea1siy»

Stayed gaxiaiaatto of se^as iali^'6 wttafMiely

a«slrab3.» to. m mM hiwEv«st •oason na wMeh

a©e8 m% Qsi$ap«B coaiM#®^!# iaisage oa the

ftiaa au® to fit|>ammting, ©a thf fth«3? tmd, liia^y

HoxiB^t 9oeda eaiiiie inooii'v-eiiiiiiiot fail, to give

a ^oa goxrainatioii if thi^ hmv# t® %« ionm iisaataiatalir

after haiiro0t» • -Aleo the high Ao:jM3i^ i» a handieap

to C^^«tioist^- 2laat t^roodorii me aiixioua to

raise a iKKsh^r of g«!i®ration» $m & short poriod*

fhus rioe o@rlain amount of &&mm^ is n®o«0aas«f

for aeoaoaio cuativation md it i& iagortant that

th« domaaoy sho^a not roaoh he§rmA m to ho a

hiaaapaaoo i» raisteg a q,ttiok atieofSiioa of Oropi*.

Iiitoz^tur® m eooa ^orniatiOF lA ooroeld other

orojps ie. _.ahm€i®f»' trom^ a hrooSiiig point of

vi«W| inveatiiationa ®aoh as the tiMmm ooacoati^a with

dorsano^i atago of oatiirity in r^itation to doznan6;irf

variation in porioi of dorm^ojr anS ^onotioa of ^offfianoy

aro imporfeaat* %3fk &me on thoi# atfipoota in o«r®al»

and other &mp plants with ©peoisfcl r@fer«noe to rioo

have hoon roviawM and pree^ted In tho first part*
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Of BOHMANOT#

la f®' literatmr® m %h0

teiMS uem mm ^t%m eonfmniiif^ % m i^iaitios of th« ,

Ta3?ious 1®apiaa in. mmon ua© i« mttiaffiils- .

(1) mffgy^oe3in»eii domangy oM i?e^ i

. iihmm -t^Tm are ee>Ai«d and

iJiaed# •A plant aa^r 'fail to geisaJ^t© due to :##»«

oonditione witlila it»:^f or dm® to ti^sfoiMpaibl® aaviroamiaf^-

Omrtia ^ ^lark (fff©) ra^ited ttet,:i^tlior8 wosfeiag idt^

flaat stsueturaa #th©r thtta @e«da lmirt mda a usaftil diatSae-^

ttoii betwaaa rest ,j^d to, tli©m fa:0.t3£^«

t© g«3E»ii»ata la a ^aditloa ©f rast It 4a dm© to mm%

Oiausea uithiia tfe« flast or Ita stiracttt^e and a oonditioa ft

d^xaam^ vihm it i$ iue to wifmi?Qumll# si'vireniis^t#

those mrkim with mmd& have ns'ed tfet tm tama syiaonymoMalr*

%ilure of vimbXa ^#ada to gafsatoata# plaoad -wndar o©atl«*-

t4oa® Idasa for gtpateatioa %& &m t® t^ea witWUJ tha m&&,
V - - \ ' .

itaaXf» %(5h ««##© aald to t>a im_ m raating ooadltiom m

4a a oonditioa of doissancy# fhe pi^iiA of doimancy ie

md to a» tha, pisftil of ®i«d ^aatt' of i^a^rad

tioa and tlie period -of aftar s^panSng Yarioua inveati^tota#

la riea tisa tfisa **Seea dosminef^ r^ara to ts^a fa^w#

of grains to tmdar propar oosdltiona soon aftar

lisrvast CBu^any ^angadharim, 19fiL SJjie period of d©i»»

«®aoj 4a tJmt tmm .^a tiiaa tlie gralii M harvaatad till mMM

tima whan ftill gamiimtion ia o1»tainad tihenaugaaundaxm «nd
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V«mkatanaya»ia0a

3?30?m.,.M

t@m "fris«ry Ito-imasiey"' 'S© 'fehe imitieX

asnoy of the (SBah^Of WnSas*- iiafavo»iii&lf eonaitions for

ainatton l33?o\?fht .afeomt eao3,o«iM^ itiaotwts amh m th#

S9ed eoaf ©r Ijjr wi"^sa«nt m iwihxfo ®i^ .§>w^Gp ^eraujoa^y

ana th4« 1(9^ thf ■'♦.iBteei ©y seooMnif .a^isiia^iiy** (Orocte^ W^$

DayiSi 1930),

'̂ oiaaaeioy ®ar b« e^ualjly |>»i«ti«ieea la lai parts

of the mXtr^o* It ^ogr be ohametetiislle of the hyfooots^#,

%en nm9& -of tlii«i type mm 'plmmA nasier geiwiastitii

oonaitlonsi the ^poootyX falls to tHoia^te m0. n& swots $m

pradttceif But the ootyledons m& |3Li»Xe i»ill eontiaue t#

C%vi@t By "eofflfXete iou^le domesBoy* iii aepit

,a eoahinatioa of and eplootyl ^ssKancsy

Barton, 19lt)*

Is the worM f^«#iatea here the t®i» ^oom^ete dojjiBeasiy^*

refete to the pefio# between haweet :at isoiB®aa. laaturity smi

the tise when the gmlna give' .geminati§» upto iaolufi^

'*?artial ao:im®aey* t^^tb to the ^mio& taiMm hy gj?^@

to inorwiae theli' ptiroentage of gemination to

er iwhole of this pig0,o& £&!.%& hi^mi tk# nox«al .stage of•

maturity. When, gi;»min» of a vaa?iiity $0 op aoi-e geaasi^

nation they no Itaaw p«^«»«®s iodiy, ao»iii^«ly*, A- •©omhinatiom ©f '

complete md &&wmmtm jsals&a the total peidoi mi

doBBaaoy suggeatei %y Shaiwigaoan^.ffi«m ClfS1) »
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SI flit OF IfclfitAfUBS

tactoya aaga.aogaaanoar f

®li« affeettsg Sisei Sorisanoy
W ^mmrn? ana in^) ma (19603-aaif
•aiwaeajutiia#' • •. ,

fisiit mA 8e«d eoats#

%le%mr@ ;|soateat of -@1©. rnmim.,

$*'• t&e 899d»..

4* Oxygm wm%0T ayallebili% % tfe« tmlsryo*

Mght $4a i?#ai?ioa to •domiiB#!'#

6#- Method of stoyag# ©f' iitod ia a^^ation to dosaaadfi
1* ^xtattm &t 03P0P and ^mm^»

''i-

Ca) ^o^aflsi©^ tr«atmeat».; "

t». SoaxltiiSBtion- Qr yi&mi0,n§§

t» OF aahmsking#

Cb) I'feyaieitiiaaX treatsientsi

1#

2* dxying an^ hiatiisgi!;

3. Molat a.©w t«ip@ratur9 px^atip^taiant#

(e) Oii«iii#ga t3f«at®eat«»

^wiwfta tif nmmA Atj-rmmsitrf %'

Orockar (1916) quoted "bj Thiamtm (1945) in an aarl^
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Tm%,m m the Bm$m liateS the jgoesibl® mm^u

for 4ormanoy ia §©©<!»»-

It i'rosiifle# tf ^ that muot matiir#
t>0fo3?® gtjBilmtioii' em -

• 2«, A stat# .igtf i@i?Baao|i' in th#

3# of sma omt t0 watei*,

. 4# mttrnms rnmfitmm with -osygen abaoi^
' Um- »!^- earhoa-.ai-.oacM© mimmUm hy i^hryf'̂ r

•5# ^«8i0taiie0 to of «mhryo hy .ea*
* oaaiag.

iecon4«a?y ^oXEJaaey# • -

7. Soshiiiafifii. ©f tw or ©ore of th«»9 oausgs,

Ci95C^) aid^i that tli# proamod ©f
mimtim 0.bo Qsmmm -0«ei Butaay iiii
^anga^teaa Clf|S| im-their mm-m leyiir m€ '
Aaaersoii (1952) the@« ommB of

Il.ia?,«>.#,,.4t^v^llii...J.n. g.0«a dorffianey^ |

, ^h# »olt *of iiffersnt tisames %n to' &&'m
•ffianoy ffiay h« iiiiigr t«6 laasli^s? h»aaiBg».-,' "

IiranovaJoya CtS4^) narking on tit® ^nuarM^ pti^oa of
agrioultwriil platttf# tmms of %a«]^ that thi
eabryo® of «oraiai«t ttoeda g«niiii*t® riskily and that the f@iAoa
of aoxraasiey la a«tta®lK«a hy the of the outor a©i,tt,
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% 3p#oie0 of the atxuotiisres ®e3.oaiag the

or eaao«peisa Umm ISioe© %n Q%hm So tlii ti;?©

groups of oonsidored a^famtoly in revitw;^^

t3i_e rolo of oiitisst ittuetttrse. in doissna^^n

. ^^ .^lant.8.. 'b.#loiigify;.,„'̂ o fiaail.Y, feaiateaae -i' Xn mreelu ^
©traoturiii «jioaiitia,t tli@ tmbiyo ^ «ai0»p«im..oan be aivMea

into two aistinotXi" different type# * hv^H ana the aeti

OO&tSf

lo3>e of lii&i in, geed- aoasaanoy-1 Hall ooneista of
<1 , ^

thm flowering via, iesasa sna piden# Shey aay inhibit

genaination when thm onOlose the kei^ ti^tly as in riot*.

C-rookor ant 5ai»t©n C1957) rnggmt that%e presenoa of

deed or fruit ooat# #'f hulls of -grsa^e^ soaetiaee impose thi

neeeasity of li^t for germination# %ith (1948) fomd

removal of hull frpa grsdna of •wheat fi®a barley resulted In.'

oonsiaerafela ino^#^® in' the peroentafO of gemination,

Baila were r«aov«a trom ungemaiuatei graiaa of wheat and osts

after -^ey hafi b#iii in petridiahos fo»> $ tO' 9 day^* M©©-! $f

tfeewe grains th^ geisfiinateS showing that th© sabryo rnlrm^
r

atartea geminatioa but it« growth mm stoppea by the hull*

Harringtoa <19S) founa ISsat huHing breates aoaoancy ana

gives aatiafaotoi^ geiraination in oafs i»a barley* Atwoot

(1914) showed that-gtmiaation of grains of

jSsiaa fatua. X', !&m- be bro\2|^t about by r^oving the hull#

Biaek (1939) ftlfio. oMainea aitailar i?es!ilta from graine of

certain atraina whereas .aoae other® were, m doxa'ant that th#
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treatmeat pii»vei of tbe laatll «%«

b^0fiol^ th# laa^itud® of th« eff^-te dfptaa^d on the dtfTf®
of af1j«3?3i?4p«nisig«.

%ith (QhB9W9^ tlaat the' ftiseao© ©f tmahtllei
grains of wiioat 'fearl^ in th& mm^. .|>«tiridi8h with mhm.1^

•gr$^B B9mn& ^0 isMMt the geiiaiiaaititii ©f tiie latter sfit

also r«amo«i imm^k of aoia on sh^led grain©,

ov«if goimlnaMos #f Ml®a barley w&e fomd to be tu^

bitfa by aqm^^us ©Ration fro® &h^f of two vari«ti«» of

wheat therobyi 4Mi@&ting the pr«a«i## ©f wat^r soluble

iainatlo» iisMM-tots |ii th« mm% (1959)
trated th« premmm of «@3?a4iatttioa M^Htoyg ia th© i?hii

the onryopela -of out® In approxlaateay e^wal aaomsta 'per aaif
weight' of tieauf# fh©' hull ^ayis m role In domameyi

4ue to the preof®.## #f. inhibit©i«. 'la it, and by preventing %.mf^
ohing of •li^ibitsx^ froH the earyopsti# B®aoval of Mi

vide® free leaohlai faeilltles end tkms-helpe in'.reaeviag th#

Inhibitor fro® th^ ^ttsejopais.*" ^hm -eteais p^e.over- the ft^oi
of after' rip^ing|. gentoatlon oocuri sot am© to the losn of

the inhiblto.r«i Imt mm posi^bly be fime t© the fomation of's •

epeeifio gemin«iti#B proisotert^ Solt (1946) Am$nm-
trated the presij»oi of IfMbitors to the p^wth of wheat
tlpe in vai^ottQ 4^i®eMit and'aon4o«ia^t geeae*' But they ©ota.i

not ahow eay ri^stioja betwem dtoans^icir the preeenoe of
inhibitia^ eubatan^es,. Eoiier ani »egbi (1959) •f©im« a wat^

aoltible gei^ainatioii' inhibitor in the/l i^temal layers of '^e

cajyopsia of. togiila
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g©jmiRati©a. ©f and pea^s^tlm of the sadielo#

Hemoval of th® hsiil ©x* eofttning of it# tlssuen by t3?«ataaexit

with sulphwrio aeid appeared to r&mm this barrier and the

radioXe em gusli omt easily^

b) leie of eeat ±n dowawno^ I fbe external

ing of the k^paal Imom m the seed or the bran, haa biiii

fou2id to be reapoasibXe for seed doi|g|̂ i§|r in oertaisi epeoiei-

of %a»iii@e®# ttrealst the tieeui oovertog tUt'

embiyo aoad rndLomp^m eoneiets •of' tteff• differmt lay^pB# f|i^'

outer pejpiearp a«rir©ioping from the waXl» the true eeed

coat deveiopiug tmm or at tho j^ao© the iateguaeats tomt^

iiig the middle layer end. the timer f fi^^peaaa developing

the \mab0orbed parl of the tttte«aiua (Hfotort 19M)» ?a »

mature seed the distinetion between tMse tlapee layers 10

gener^ly lost sad thay B3e& together teaotm as the seed ooat*

QouKoe (1914) studied seed dom^y tu five speoies: #f

grasses where seed ooat is the cause #f dormancy* %i0 ie$d

ooat restriotioa wm aot similar to in hard seedfi

because here the seed coats peimitted absorption of water

•in unsoarified seefit#.. ffy authoT' »u,^®ted that doijaanoy la

these gmsses aay b© due to gas exehis^e restiletions in the-

seed ooat* ^ool® (1939) found in poif^y grass that seed

coat was the inhibiting faetor in dele^liig geirainatloa and

that tho a««a (?oat ix}hil}ition was Sue to reetriotion of gas

exchange sinoe restriction of water i^sorption was aaaP.1*:'

In Oaiifojsaia oat grass,l^aude <1949} observed that hulling

without seed coat injury was of little benefit in breaJsing
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appeared to t®3®tea%i©»

iaeiiiimi«-al r«8tr^t or restriction af fiMS «xsliiaig# oj?

Xt' did ttot |>r«v«a'l mtsr ftl>s0i^ti©st %^ip«l£ajs (1949)

th«t^ ©trtaia oenditl^ns flit 8««d3 of w&»at, '

l«3r» tek wh«at|, «at«r & parioi a«@&iida^ a©i»aii<if

>3KJu^t Uy m- mhmg*& ocadition #:f tliela? »«ea eoats.

Ct9i:4) au^witea that s««d s^tiitotioii t® '0^§m
®iti^ ft rel« 4r aofupasir#

Sftx^er snt %iiii«ab«3;^ that th«

tion of fr#aWl,3r hai^totect a««As of Awmit 3^-, was

«ta 1)^ breaMag #f tlif 00ftt« - obtsiliiti

tvid^oe ^ioh aa^g«sit«a; usita aorBsaes- ia

lEEBJ'SlBSiJ't i»~ ««t,fwiin©a a uoiiiltioB of the 6«ttd .^»t
ifhioh (fttv<^o|s(»tf f«rti3.i,»iitloai. %»aiie^ was a^r« oir

X«as eo®fl«t®lr it««d ©©at .©ir««? t|i»

mhi^o or % soajteltes »««3a' ia p0ta«»ii» aitrsto solution#'

%. wh^ti tiailiiigtm f l9S6»h) femfi mhx^m in i^it®

gmijws g«»iiiat«i afttr whtr®®io thod# m

3p#i gr®is» »h®w«ii HAa^td l^ovai of th® osf'ip* '

iaglajtf® of thf iii^di «ai®i3Stttoi iiffortncsag

of eoiriiri^sg iii not apfsar-1# ii i^^atea to thoir

««a^ili% to wat» m %#ia.ii,i inff) pr«sua«a th«t

a©i»saaey is «««a8 tmo 1® tl© pr@«etto« of mm%

iBhiMto^^ M the oottt# •• trosflfiing »#«aoofct m

hot wator troatm^t poraittsa nomi0. t«i|stsatioa«

^ tlii«

gi?©ii.f of ploat® th.# iiatisotion hotwom two t|rp«a of eovc^fei
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sueh mn %© hull end ami

coat here refers t© th# eoRdmsed tlsmits of th« ovolo ©m^

aiid« the ttahijgrosa©#

Qtoo1&9t (tfii) fsp03ft©a that gersisistttioh oottia b« iMsi.**'

in iearaiaat iteda hy r^oviag. th« «»p of tissu*

•ing %9 »@iAi0l« jya r«gloii &f the ^Hwa# Jsiapseti jgt

<1940) ahowta tJmt #©tto« aaeds fi^si oesits

had m for d03®itiie|r#:- %gera (1942) femi

that rmavts^L of »t@i Goats fi>oa t«nd9a to

g@minati0B«

Oj^oker'CifOl) fem.& that Jitta'of coelel«huF i?gi*-

tfiot pji^sm mmtt % eahiT© h^ow the- siaiaRMa jneeaed f©r

ger»iiiatlo3af. «ni W^st (1930) f#ma ia Bmaaioa alha ^-

ItihsQhi a«a gjeiaia 8atiingB that of. tosta

misipd 8@®A0 tewtoatei their SorauBt ^^ftditl.oii» Doaaaaiiiiir

in thas« oasfts mm atti?ihmt«d't# ii®itati©n of

gmmm exeh«ag@ ths living ttstftt;:' %vie (1930) oh»«i^-

v«a that in s«ea» the auo^lsr tissue rtatpiets

ampply and 0aia«fts t©ris®a©y»

Oox Clf4^) foma in ea^hiig# that-fr«iih seed ee^ta

inhibitea genainafittt hj p^oeasta @th@r than a?e«trlotiB^ fan:

exchange# Ijcti^et# from aeei eoats- ©f ti^tiallj deinant

•aede retailed gamiflatioa thus iMfeatinf the pres^tnee of

geitaination inhi^iftre* ^aaidfiLph ipit (1943) also ©hte^*

ed aiiailar resultpf W-i^Lhood'(i95€) s«#po}?ted the pi?es«ae» #f

•gemination inhiMtf5»» ae tha eaase ©f dsx^saaey in hai^ seeds
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of OOttOR#

(liti) euggddte^ thai Sdi§e stteds ere h^d iM s.

40a?mant stat® "beegw® th© fore* of ©SEpaadiag contents i$

not 8ufficl«at to i?aptw@ the eo&ta. Qro^lger and Cl9f4)

ohowea that th® sfglling eiabj^^os, of 8«ia© of water plantaiu

prasstd a^ai'iLft' tlia ©oat with ©onsi*!®^!# foro'e whieh

atilX in8«ffiei«at; to torcafe the ooatt broker jtijl (1941)

«ip«rien©ea that ©f a portAos the shfll over th#

raSiole region ^iow*a gemination in md^mMs niiich eugg^sttd

that the meehanie^ strength of the .iiat# prevented g«2«isati|wi*

Btokea and Mm (If30) fomd e«ed ^ommof in- '

n«r poiamts is in the need not in the seed ooat«

Davis (t930) ol5B©w@i that donaanoF'tf ..tgMMa ^

the ^itbryo eventhsu^ the frwit m&. itid eoata enforced on -

the en^asyo a peii»4 of inteoed ©r aecssMaiegr doraanoy aore

noimed than the domaneir# ^fthifiolc (1931) auggisstei

that doimanoy in mmt seed l& caused l»y rudiaentajy eial3.i^is#

Ohoate C1940) rsfiftad that in wild mmmhm* donasaacy i& 0m- .

to eonditions «fithia the eahrro# %a?ler Cl949) ^owid liiat

doman^sr dme to insatare ®h3^Q® ©qji ptiim he overooae hf •

after |dp,<W)iing* ^^©okfla? ^d ^arton Cl9$7) w?e of optoioa

that in laost caae# #,f aeed® whieh rt^^M to aoiet low, tmp#-^

rattire pretreatia®tt^i dormeaaoy ia due f © the «jhryo thou^

certain oases tt .4» dae to a oomhination of a hard coat aiid %

'donsant emhr^o#, la a study-of the--isiterwvaiAetfipL reoipro©^
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hybrids of M^mgh'ton C196®)
foma 00©i mmmm '%r m tateraetiow #f
«toyaiii® «at frntom^-'

Mmtmm Cl§|4> fomd %mf gmmimttm of a©w seei of
Mmm&MrnB. to AmM

rnmimmi&eS. ®©.d to

fooie Cli4§) llMiw'aiii f3?i00»st@» (lf52) tfia® ^
i*®«ml-6e %li# of 'Wfe 8««A ©©a^ ptoif#.

ioOTaney 1» "iMa ftaas# %w®om art litin^eiis (l95^) ^34
triisiaiaiaL. mmim liitia'tf .i®»aa@r»

gioa^t wbi®fe ««8 S..^i^r W ff@QMI.liag BOist^iM
aeea prior to g©^4®$$i^a etui atotoaslo^y isHiok a

l^eeteiBg €01®' of me ooul -gepiiiimMoa

Spsagtt© Clilfi)' oa ofts##ffat4©» _,wi# on w^m _
koasiel® pfoiaett If |i:«t@j^ftrl344|ia'l4iitt 8i^^«a%eft 'llmt "1%#
s@oli@a4s® a®m03» g^iBiita'lt^: of f^eal^y liawestsi

9f$as is iae t# t&# gWJi'-'IS'i© ©t -fel^© iiiit^l^t

^otoeoa irnrn^ ®0^® on th^ nato© ^
0# 40,$l8®R6y to OgtllSi^. Wfe,©"1||l01'' 1^€ ®8PIS# €^03r®<i

was 'm al%«tdi tmm tferos m0m»

1) % 0^0W0i %%%mm %-

usia#' 1^® feffigft®. fa3?©iitf. UM %%rid 8««ao g©i»ii«lsi
•mueh oa paresl.^ ©toelc of Jstaaaa -SdlB

It was ooaolma®# g#»taatom^ w^- atoout

mmmm& or emm is

t) S@grogattoa fos? was o^eeipv©^ rnmm
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SQeas of sin^e F,| ^©ata*

3) Selling grain® of Avmnn f ttttm, !»•# had m apprscii^lt

©ff«ct on genainaSiltity* But hPeaMnf ««ea ooat over the

®abry© resulta to -a asrked stirauJa ts^s &t gomlmtim* Oa

the haais of th«s@ ivideziooa Johnaon eoncluded that

gemination was du© to a conaitlon of the seed coat which

develops ®fter fertilisation md«i» %e influen©® of

type of the emhigr*?#
•»

Butan^ C19§i) eialtttred imdei? ai^ifloial oonditiona

exoiaed mhsf^oa of fm&My har^eated grains of 4 vaa?!©*

ties of ilee giving only 1 to 2^ geawi^ifttion. these eahsirea

gemlmt&d within if-houx^t thereby s^ifiai, that doaaaancy ia

due to oausea ^residing in part® of |pp®ins other than the

eabi^o. Bmtany aisi Gmgadhmmn (1^58) found that eventhoagh

hulling improved ftminationi it do^s xi@t hre^ dormanoy lUa

all varieties^ thereby indicating that the embiyo or seed

ooat is at least pip?tly reeponsibl© for dormancy. On th#

other hand Hsmboaiitt (i960) f®und that the hybrid grains

behaved like those of the dormant parent as to gersiinability

immediately after har^-est and suggested that the cause of

seed dorsaanoy lies in the embx^o*

M Stage &t laatui-dty in relation to 8 i#d dormancy*

Arb«r (1934) reported that gmSse of various o«ree^e

possessed Ife® power of gemination lo^g before thotr maturityib;

talker (1933) and ^tiipepper and Moon if941) obtained satii^

factory germinatien. for iaiBature seeds of sweet com*
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Sfrague (1936) fom& that com iSeds hai^ested 10 iif#

after fertiliaatiea wre capable of g#t»iiastioa# BartfliCtfif)

r^oordtd t^t of a f«w wheat and ona barley

variaty geimtiiatei istiafaetoidly •^©llactai 16 daya

after,flowarlag. %sa.«R ana^ ^opa Cf^fg) %rlan (1-926) n^a

Sutmaa (1941) repQi^eS that iiansattire of barley

imm plaats. m mp%$ as fiv© day® aftit fertilissstioa

nated readily# iteilar results mm sUtsinad in rye by

%egoxy ai^ 3?urvis Cl938)| Hutmaji (i94t) aiid Hateher a»d

%wis (l94|)'. %ia© iaveatigatoi^ wm^ interested only in

finding ©mt th© aarlieat stage of de?©lopa«iit of the esabryo

for gemisatiOJi so the «Etent of djgfiag after harveat ©r

th® tim ^ap^e bttween harireat and fesiinatioii test# wet#

ttot talsen into c©is»id)tratioa«

S'onnaiya (194#) foiaid "^at grai^ of ^eri®aan'3«il

<3holaia harvested d«dng the early MSM stage i.e# iZ to 1#

days after floweriag were capable of gemination# &ei®4iia-"

tioB waa obtained ito«a the gmdna wmm dried and tested aftei?

a resting peilod d# 7 aonths but not Jteaediately after hawe^t^

It was concluded t^t a lainiama develofiaent period of 14 d^y®

after flowering required by grain#- t© gerffiinate*-

SJitu® (1940) #omd that seeds listeh noi^ally requii^

a low temperature fs^treatmeat- for .g^»i^aatioa or poeeesiiJ^'

impermeabl® coats failed to exhibit ipy doriaaney whoa iamn*

ture i«e« ^tsust paafe the ailk atage« in sweet clover#

H^geson (193^) rtforted ttet slightly lasaatiire seeds hav#

permeable seed coats and gave high peroeatage of germination#
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But ae a fteal at@5 isi aaturity ©f attAf tli# seed cettts'

itigtmeabl® tltma -mBmtaB g©i®iiiati^a la ^tiajf© s«ed9« %«?#•

In rnhmtf i^iiagton (l9§S-m) "fehat a© gmdM

g#miiis"l®i 60 l©iii as Is^er im tli#

eMt0i?©i>laslJ y®i®l.ati -in tact#, Gefnlaa%lilty wa® hTo^gk%'

afeout when" ^is. disimtegjpatefi telsig tlp«ning#.

A©©@3?aiiie ^ period ©f d@i»^<ir

to' whi&'li: ©ftta ,»i i© parfely iifiaiant oa the stag#. «f

mattt2?it|r @f ^h® $iie p©iei@d i#iiaaa©F was fomd %

loagesf•ia iwcttaite' »®@d8« ' CJmttliig- $%mtB atdda ,. ^

wati^pm^ t&« i©2®^©y pdifAoAs; ' ffleAMatey (1943)

ahewei im j^aatwt-'^asstsi thitt ^©th _•

"lloa ©f -d^isa^Of mm teg^®@ of fl@e4 " ' •

aatt»4t|r at Mtt%vmem #f' » tm to haw«af' '

dat© &m aaM0 •r^flveUy Isre^-ilff^teafts ia tha 1'©t^ @f -

» '. i:eh^' I If60) miggestsi. tliat fc, SSSa'

triiiri doMW^y %9 -1^1,mealed W itsg# ©f aaturiir'of flie •

'0Wd ©,"1 h@iTe0%» aai <f®6©) 031®®' ©Meiiiied: ••

aiiailai' ait Cl94|) stewtd •^at

dO'SsaB-l irarltti®® ®t Ijarlsi'• te« aiiii# t© gtiaiaat© |a '

head hy pla^iag tXXt ^w pap^r ®a. mhw© ©f-"feh© '

•ispatttre grsto*..,.,. .",•••

ir@P©'n@d'that. '^st©M' affis? i#f^.

ing ot i?Ao« gs^W ##3.Ieq!t©d at th® Bli.&.©r yellow tip® »tagf,#

-Q'mim' harvested mt' the miJLk ittff, gaT©^ satisfaotoi?^ gifN.

Bislatioii-oiiljr whea tr4«d f©i» da^fc-' Similar'j?e©aits w^# -

®'b-taiti0d bj, leahtsiisTO Cl93i). wi®- i?€f© '̂©d t̂hai s ieos'eas® #f
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water conteat of mtipe com ateout gemination*

However,to wheat,(1933) foiusi ti&t cefter ripiming M

not atsooiated witfe a^lstura oontent grain#

As^jer (1934) euggeetod that in th^e is

a psrioi of @«@d r@©t befor© Omm&r and

^arton (195t) are <if opinion that aft^ ripening period tmim

with the speoieai# It is eonaidersd to be lon^^st in oats^

shorter,in barley i»h«at m& shortest "in Bariy

ing varieties recimir© a Sorter periiii than late ripening mm*

©msrally for all mrietiea th© period shorter in dry than

in wet Meaions,

Aooording to ^arson jbI si (1936) the period of prlffl«^

doraanoy in wheati fst© and "barley d«f©nd,a on th@ stage of

aaturity of seedf toaperature of sto.^ei winter or epilng

habit of plants and the variety used# Several workersi

t^ioted by Ohriatidi®'(1955) # in meiaf .ttudies ©m doimanoy

eereals also oaffl® to the same conolusion* Ooffiaan and

Stanton (193®) fotoi that seeds of Aia'̂ fa fltftyilis Sv lend

Avana fataa 1*, w@re-«low in geaMinatitil "after hurvest#

%j^er and Qui8«abe»qsy (1923) found vitiation in degree of

doraaney among different strains of A'&miA Iiars«a

M six (1936) •suggested that in Avim,fe -°a,fetiv«. X<v dorsianoy '
period of any considerable length was foxmd only in late

varieties and that iBtoter wheat8.vgan«iria.ly had a shorter rest

period than spnag nheats# But Sohol^ (1933) oo^ild not fiaid
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any relattoa the lmg%n of period m$-

spring QT mtntm i»Mt. 'limmi® (lf4fl fomd tkat tM

aity of ditayea: liOTiaation in the of C^ifojpnia ©»t

grasa Yaafita fse B««a iisop -fell# aeict* 'io^er (19S#> .

oboeireS tliat 4s tf^sopsl® Isysiimoia#® |B©®)|. ©aa

g^iminattm of of iadividnal st^ts within a

strain &imma Ifi4# irariatiott»
f

£<8ifM,ga;,.iai:.n,,fe,yaaR!g^*

Sto©k08 aai %ll (1930) ©bstrir^ that ia gipouadnutt

tOManoy @f fli© tyf0 is iiEio#i&f3,eteXy flomiawait ov#|f-

iiondomajiay of th© spanlsh typ®# %# pesloa ©f doriaaBiOy M

tii® hybri.a is |atOT©aiate %^%mm tliiss® of tlie tw paimlsa

tyf@s« . '3'ote ,j| jgij. C194S) i^80 that &&msmy W

spreading irarlatles is inoomj^ataly tomiamt ©ir$r aondoi^^iey

of feuaea -rsrieti#.# »a t,!ja.t *^0 chamttir i.^ lad*

tipl© fsfttdi'iS# Sa of ^apaver#

and ISeHauglitoa fouad tliiat tli# 'h^hrl^B laak dojsaaa#^

e?m whm lotii tit# -fartntal upsoiii' ^.mmm

3ugg«at0a tliat ^liyeiolegie m&. t&i*

4@temination of S^riiainsy in tli© 0p«ieies ar« dif-^-

fermt aad jaeit&sr eeapl^a^tary mw- mmX^rnrnts^m

Oapook»r Barton (1957) »y,gg#8t that ioxaianoy ia

grains of eertals o®a0«a toy g9ia@"lt# fm-tom or byt&t-

isiviroiw^tal eoaiitions at laiii tia# growth ®nid matttif^'"

tioa of tli« fruit# Sill«r (1938) it reasonable te

ooiieid#r that doMwey is th@ reBxat &£ a compilation of Ijoth

h^rsditary m^mm&mt^ faotorSf Sefeaaf (i960)

tljat domai^cy %n Stit>a vlriaala is heritabl#*
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Boisjaat^r ia thtm gm»& was fetmd'tci h@ by th#
ana idao m th^. iat«3m®1l4oa'#f «a4 mvlwm^'

js«Rt» ^QhmS m€ :i©gL«r C19.60) «iii# tsimn&r

^hW f©ma that of »««f-i«at40a atffIcHiit
aue t@ m9 r«lii^ireir tmm* gisso^f# iat^x^otsi^a

laTrolvei*

Iteittfton «ai Ks0w1«9 •mggtst that
taaee ®f npn^mtfeg f^tnlataoiee Ja ii^«m1i i# g©v©ra«a by ia®r«

j,, , thaa o»# giiie, ,3P©e©i?d@€ tip«tfi»l3r#p8l'r# »«gr«gati©ii mi
I; obtaiima ii©2r# f©

paiptaf. ma Baytott ii$m) 0©u«id«r«a that

mturlsig attHsg W«atfe«r #ii\i«« ©f aowimey in

Sttij jeiL jstl C1948) ammm^mtna %hmM Parity

rnmm^y i« 0lsaaa©t«,i? i«h«i iri^tti<i8i fmm & iiorM

<3oil««sti0n afeow^ft tit 8a!a« r«3.ativ« «i?6wa

l diffifent tsfiditionii anS i^ 'M£fisww.t. yeaiw# %% H-
i w ^rnmm iim) m Qt '

&T&BBm 0t TmrlWf 4©w«ef to b« rmmMW^t

) • • 2a da« omss fa^tw dse^ed t@ 'b# tosliriA asa^ ia' Uls# itHtr
Qmm tm

^BThmr %$Mmhmpxf (19^3) Ibiirt that in eiooadi
,:i b®tw«ea Ajteaa ^ esa izimB fataai domandy of tm

,1;

istttr apueios ss m 4Bh«3Bit«4 ytowai-va* ^©lm*eii

''• il935«-b) -fotand in ^ttrsptoifio «f Avm& that all
tii« »««a8 iftMimttti thr«« ©©ath® iisi?v«st mm rnmm

MmB aatim H prantieally tO0^ ®©wa3jsi^i»
W-

^ @««d« of Mmk iMkm to g^mdrnf.
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..,„1, to auTBiiMibiii^sr of Mam asm*

«•#- stuAiW #» *»® w* 3
» »• ^ «« «•
mtiofto • " j # m-hwrnm

«atlv. »»t.- of ao«in«»t
«ii'bi»» ^ f»gr«»e»a.ww*#on •l.W jpi^j, trliae «ael»tY»

ttllile. keaeEB 8««»<»1«' - ,o>aa ««>»^-
(«M«a.)-fa1«» %?»• "ill 8^ ^ ge»lBBtio« ooeaM in
«,«tf>le »irerl«»Bte8 ^ o£ atffM*
Bttoeeaaivs W«* ^Bsiag !.•«««» I»Jf*8'»«i»8
«.t e««.W W

a „»-i8d8*f ms6} tot »tn»\i8r «»«
i«TOiir«a sb^"®

Mm i» a»l.^«» • ^ •, ®ff»@ti»

.< »• —=' -"•"
m «« al»" M^^odort (mo)

that i« »a ««-- ^at .t !««.»
Uh. fa wfloBi-'™ s***®* gasMiMt tibartoiarB i*t.

„t «.» »« «0^««
iwoivlaa t«o 0* tbr»» S<»«B.
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mrnrn^trnB sm % ^plim-l# '

aiiii faeter## la fi3?st ©ait

mii -f«»lii«t« yi^salsttirstf mf ©a© of •

la l»^iaii i® m© l&tu^ mm. g«s»i»tt

III vim mW ItW® i®' tosw #» '©f
@e«4 Clf53). #»ii§lm«®i ths*l ^'3P^

_ i&- a i§sita«t 6f gis^a# #s
t| fliffltp mm m% "littt It #f 13 .g»iiti.

gaw « lta»' ttoaiR- ^ mf ta^ti
ia'€ift«ip«% iTO0@«8 la tii«.

"t® ^1 ff ittf'iiii
. to % it wit' «§»eima«a-%st" tm

• »tf «l^« -sbA »rt »» gm^'m^

mm m th© gm%%^m »«et 0&mmm ^

til® iiwSatt ^etegvai UMm fiiit# tt ieaeaf

f»«% witl- i?ws« ^

iftilegliag ^mm^' i^e ta^^ritfi "tt® s itaiw®.

Mmmmt #f aa ©f ^
-..gimMf/tr wo^ »w®»ttti. • ' A 6f til# %"

r®if«edi«i Mtwmm iaai^a®^.

''m toMimi «p!@ii:ii* ®iii®

mm ^ m% mtuu »f .m nr®* ©t^ i80tAfi»i«»
4 @l#ar ©mt tel© tw- to

tM fg, •?! vacation mi
m a«f4aitt smm^m flle-ltett

mm " . - _ •
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On «i0 ot twae eriAmtsim It w«» eonolaaml fleiWW#?
U ooatsoiloa liy etthap emrn »r w one or tiro aaa«»
genes onfl a fw tjaa0®P«SBiv« 8»s*<«®itlon wM Bi*®
imtieafei#

Mmt ©t rio® i© »o% •
a f©i a®«»oy ft» m p3?o»®i»

inwr^ vmrnmrn miMh fm meM ©ten
Men tf taeaiatcO^r .•
hm^m^ mA tliat %m& ^mttm rn^lm a wmtim
ft^Ai imiaiiirat i«4 •

alsttilar Itirf ®{ia tawiaiit »t Cl9S4) f©i«t
•tMf i©iig«y 4t»

#f aQMs^*' • gr®«4iis w^9Uq& ®«r ^
'w^im, tsfiia ji ^ CIfIt) ''««iia «i««•

P»ti2r A© aftit'hmiprsati lor# 11095)
e©uia .»©t tiai w ^#tw#ia toslion mrnrnm
is tM# t1 #f l^i^a teBtti# 4««ril»g t®

'•s^ai«^«i tii# »0S0eiati©» i©wa»©? md.
»©t mivwsAIf w®» foimA to s®i»#

. «xt«t ttt m® ©»it §« "ealttmUci m9a tmt mM wmm^
@s£Ll|5 &tmm% iM tH# wiatair vm%mu» m& in nilA ri^m *
owam an ©!«©• ia ,

mmmm mtmwm A@mmt • 'Sii^^sa© CifffI
auig®st«t tHAt ^rp® a© i&mmt ,
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%5fgMi4!iss.®@g» mSi ^haaisugaatiiitesB (1951) ttjrfeeft

9 tisid 140 %p«8 #f ^uim'tion @0 to 1^

aaya and foima tlmt ©aly 22 out of t4S gaw« 5^ gesmlsi^

tion Imrrftat* %fi« m

Aiimmt ifsriislJiiiii t©st»

rftvtalea lljat la^mf MmmM ir«ii#t4e8 ^ems^vts*

1«. variatitii fts* the period, of

tions fe®tw«#»'aefwii.t wa^ tli© »1»M

llaffilsoo^sA (I960i,*,
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Cif58) fmm^ ia otttfiita

mhwm- of £&m %p«s of rXm »«. or

ti©fi ©rfeifleS'i^ couiitiona# fSifH. tii®!?? ^^aiss gwvA

©aiy-1*^ thm emxmm #f aommc^r aisA
tis® tissttis for'it *r» % 'ten mdsratoed ©l««ar»,

th© iff09t 0f m mmMmtien h^m

rteoMtt mnmhm &t M 194#i

%iai», t9§4» %#iii «aa Biii«nif If^g Siasa€waa, 1959)*
But wh«t&«r •©t •is ama t© tfe# f^esiBiee ©f iahiM*'

toxsr mmmiiwmm fmsp^lr mmhmlQ9^:f t@ l5«i

u&d«x«tc>#dt

%tvi0'u# toiii|tigftt©3?s g«tiiii^% cisrsd that fse«A

^ x^lot it liot Shaasyiga^

®uii«»3m» (19^3) m& Basa^ooaii^ rnmm^^ tli® op«f«»

tun of ii©» thm ma gfa« aBad a ii«t. #f aedifiiis?i»* %«

lattfty aeattoer tli# ep®,i?»tto &vil%%pX^ &mm

m m ait@mat« piialliility, «&• ©t inlieidtaaee ami

th9 mmhw um nrnmm ^t.-gmeQ iwmtwisaL lmv@ to %m

oa til® biiy^.1# #f te1ia41«i ,4»#»t|gati®as#

tli« tHat mrnm^^ feXlqm m

mppm^. '•rtisiaonabls, tli#

raettr ia oonsii#^#® m & tMBiitfttAir# -dtiriaa

g*1i©n«» f&t sttii hmm

%0m t»% tw© g2?0pi0 i?i^*,#,€©iais^t ipia mmetmmt

tte9» -bj ijxtroameiaf fi». tet^saediiit#.

««Biia©am^t ©lawn# fnia grouping liitt dlatiaet «it«3Rrwt'l#
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• Cil 1 tM« tu t& m#

8lis^- t^' to ..iritt

t IfIII .Cffli'l- m a«®%«:r #f '

f-pittite «aii.'^|.0o,ia, »%w^m-§'

©a tfen #f »««8 OMataeA i»t. •

' 3 moa&mmt ff '

tht ftip .fa^«e ®f flit

•• fttm

^ %*ldf •fi:»l|l

tiie mm^®^ .

nbort imireti#» '«#:«#%«€ w4m m® ©%|«is.t-

»f ^itog mm f»ipw« ^mmmy mm-

"anfier m tfc«

ft - •' ' " imis, taiiy ita;li©af 0©SMb»^i^
- f©a«i mrn'^im a»t®i^:aa.#

Cil) '^mArnmo^^M.-I mrnuwm
#f "Ih© ir«S.«tA«s tm ©ttt# tftlJuXii'lti asi g$Mm

m I.

I .mx' «:i» Wir«

.atari:a« %||#.-- @TO t#
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tha ptrioi fama the fiat® 0f fi©w«3?i»g r«t^ijp«a ^

«ash for f«miimtioB# w«r9 plant M

•Iripn iKtm irfjiO'iliir V 3? 6% At lidW«?tog, a large mmhm

©f «p,ilg»l«tai w«f# m3^9& f0T- tmtw Mmmim Aat«a to

iwffloi«it ft 0miMQ. of til®. M«ao stast of

for lJli6 eontet &t -ganaainatioa It takes t -to 8

Sal's for all tli« #f4k»l«t» ia a to- oompleto

ing» fhsn gosmisgtion of gzmine tel. to h% atudied at

intortralii of tw this ira^atios ia aatuiltjir of th« •

»pik<aet9 withi» m pmtaH® ar© lilcii# to vioiat® tho

I results# f© iiroii tMi»- po«8ilsl® aidli* .

lots wore im tMir tloworltti iatss#

(i), iia,irlslrM.ni|>Ail',ffililr,g •« • in which a f«m
apSJcolate at. tht top have floworeA CwwaXlj on th« oooont'

4a^ of ^owerimf of ^9 faniole 'h%&amm a lari^o number of -

• apiaselots open #s tli@ third- fiay), w%m «^«ot®cl in th%

|. mmitm an^ sAl ^illolot® alroaigr Of»#li w«r« ani r^-

movm&*- thes® fsslolts- mmm tSi®-lawitfi % lalanl^ la%ol%

ths noaet mrmtm #3-. splM-elota that li:«r© not o^mioa mm.
r

r«s©vtfl froa thiisi psaiolos. fh« ot«atft aaft iiiiop«i«d

;;"|: apikoldtii mnl&. %# tsBil^r % holding t^«

;: . paniol# againat a^i^t anS aooimg nitf^or tho a&thora

j,'- • ar# proaent in sit# tho ^liaos or not# thus only apikt-*
• i""

I':- • lots- opanoil on a p^icular wero i?«taia«S on tho pani^lt
and those gavo graAno of- tho oasaa atgge of aaturity. %#

Mank lahole waro -th^^replacoa "by diata lo^ols*' About 10§

panioloa in eaih 'fa^laty war® eo lah^liodi to givo Buffioii©.t
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gratiiis for pearl©it©

(ii) Sflg^lnfttion teattt I (^«3i3liiatlon tdstei eottmi^tit

on th9 tmth. dnj fl&wm*ing end t&ntinuttS at

Qf two fiasfa. • A atnlaam mmher of ^ wesdma %m%9A

weary tiao. ' Paaiioi^s reasdiiiiig oa ^aat at 30 days .

aaturltj wort Jiiii?f«it«d aad stored im fai?th#y •toats*

aiaation toot la tttoli vorioty was ©omitomoa mtil 9^

s&ation wao attainoi* By thio proo|i4ii3f«t tho poriod rf%mii?'Ot

tmm flowering to itart ^osaiiiatioii tho total poriod

aro^uirod to s;iir« goi!iitiiiati&& wtro obtained iti

3?«opo@t of all tite# six vari@tioe«

^•rainatiott titta mm ooBduotft on aoiet Motting

papo? kopt in olsailow ai»o tyajro -pas^laily filloS witli.«®i^#

%aiiis w9?o vprtaS on the 'blotting ^i^ir goi^inatiom

ooimtii wora taMim i«0.y upto t«a A graia was eoaii* •

dorod to.„^ave gomiaated whan tho paypi of the loauaa ov^

tfe® ©obiyo 3?u^tmr@t and tlio 3PadioI# ^irgod omt» An

graina ttet g«siiiBat«d upto tho %m^% dsi^ wer© takon to

oaloulato the pare@»tago of genniiiation* A of

IOC# goiffiiiiabXt of FfB»10 mm Isopt in tke tyay to

pake' euro that tliO oondltioxio providii woro favotarablo

for gomi^ation*

fho 03Epori»«ot wass aropoatod «ltfc all tli@ ®i3E vario*

ties during th« ox^p a^aoon^ i^une to October I960. H«r#

gsMination wao eoniuotad on wot filt» papor in potri-

diahoa* Q'tasainfttioa oomta wort ®0^» OiBly upto aovoadiirii
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b@oa»8a the prwlom® staaoa*® woxte Isiieated that thss-e ii

little or m g«iiiiiriati<iii "beyoni Mmm da^rs#

Hybyj^lisatimJS3%/ggaiBme s. '

Ci) QmBm& .atiidliea s • fw© a®ti ©f QmBmm

ware laade b«twe®G aeuaomaat and varietiia with

ol>4@ot of the inh^itano^ 0$. S6ta dox^aney* la

both th« -a®t0 of tM«©0a ©traia STO.1© waa u©ga as 'the wm^

io»BiaBt parmt# fhe two doraaat paimte were $*1926- aai

®t2t05* tfe® to%%ming QTomm mm ©ffested*

iffiSaJ&s $ lamaSw ^ imasl*
X mB^iO f*1926

•11' f.1f26 OT.10

III OT*.-io 'X'*2105.

IV $.210$ OT»1G

C^-i) ©f Qg^ssla^ t« th© par^t^ vari^tio®
•w^r© plsait^d in ^texmt© mm 2 f apart# ' In «a©h i^w

tht S'ee«LlJigp w®m plettted in ein,.#^ m® foot 'apart. • fh®

♦tit eX&th ®ath0d #f ^aseisdvatiOB aM toa iiolliiiatioa w«f#

adopted, A -;pani^i© mhioh has startti fl&^npisig the pri**-

•-vious day i?as p^'f§t@d tmm the parmt •lia®'tm,d all

flowered spikelete w@re cut .and rame'TM#- fhe ««t csloth

was then loostlsr neiiad rouad th© pasielt and hot air mm

hXom dew thx^Bgli the top hoi® of fh© tloth eylinder# flit

inoreaae to tfacapemtOTe and laaaiditj S» the cloth ohomher

oreated a eonditioa for the epikel^t© to open before th@

tia« of hoxssaal, ^th:«si8« .After nbomt $ to 10 ainutiB m•
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larg<» mittbej? of open im Qt&%h was thm

' reaovgd, tmbtas?«t foithere ©tttaida w«a?e omm^

tmiy rm&vm s pi^r ©f poimtii f0i?©«ps, . j.-feout

20 t@ 25 «®ii0@^&t.«i .8p4lc#l#%0 if®rt tftitoea ©tt

imd «X1 th© »^ik«lets y®aoV84#: pumlole was

eovefed by a «loth bag by b^boo ftt3l£«Q«

S^wo. or fhj?## faaiel«8 fxtja tim mi9 14a# it»3?e eut jgut

ŴBieirta iat© w«tf oietli# wwa op«ii#a bf

blowiag# A f«w i^t@r lili# w«»® tak«i tmt

0f otarteS A^iiieiiig# fho a«hl«e#ft

mthma w#re mm mmmA by the iiraetly birow^t •

iusifl© til® sXusss ft tm mmmUmM brusfcii

ov#jp. thm %® poiliaatti w«ihi loatdiat^

baggut ima lab^l««» After 3 to 4 th# oloth beg '
rsmoirea tci giirt Mmail 0®ii4iti©ii.0 f«jr Itti^tliy

of th0 grainnc

(iii) QgQaai^a O:i^a0«@ I X?
if®3?« mada ia Oetd^er 19^0 to proAu©# l^bria 8a«da asd t©

t«et their gaittMatiiJBi. f||« oTO«®ti gx^iiie war# Jjarvaatt^

at 30 aay® aaa g€!ralaati®ii t^ala wejpe ooMuotii

at iatarvala of 4 flay*# osi isi^iat tiXtm pa^ar ia patiiaiWiiei

mmM f©r tba first tw^ waislca wers tal£«a to

ealotil&t© tlie ftreeatag® g®i5Bi3mti,©«i#:

(iv) Stoay Qg Bralna on F, BlimtB i Qrosaca I and U

war# aad© amrteg t&# orop ataaon ^ttly to ^©vambar 1959 t&W

tha study of «ai ganomtiosa* %a eroaaad gredaa
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Ho eautetad waa givea laore thiMi thtriy day#

saturit^* wire oontixiue^ on tsisfh of the plants

mA the ^raijtiO. miletiea tmtil 9# gomAnatioa was obtaia#i«

m gm^Ts^ «a8@ isnsit mm kapt for

aatiom a oimplQ of 100 germliiahla of ^B«tO was ^apt

in th© 8^0 ts^ td sejcva a@ a

0. study of th@ mlm of hall i

(i) Iffact of hulling s Ht^OLlii grains of all the

vai?i«ti®a w%m atttiisd to imdarstaiid the sffsot of hull^

on goxmiiiation« %ikei©ta wars aaxteM for flowariag datas

as dons previously and gsroination. taits startsd on ttis

sixth day after flfwariag. Af thie «taga of aaturity tha

«idospsx® was in tlis «il^ stage. of nJlmss with^mt

in^ux^ to the icsmal was difficult letore six days of oatmxlily

and so tests eould ise done only fi«» the sixth day onwards#

^ Stthset^ent tests w%m eonduefed at tm days interval untm
95^ gerainatioa wa» rsaohed in eaoJi Vasietyt %xiing wm
done with nails without in^u3?y to tl^ eaalatiyo or th©

^sMination tests »ero oonduoted fey j^aoing hiaied grain#

on wet filter paper in covered petridishe®. A seed was

Gonsidered gemimited when th@ emhxf^ showed visible

sions of expansion- md eBsergenoe of n^iole# Hex>@ also tht

experiment gave iaforaiation on the f«riod required fro®

flowex^g to start geaiitaiimtiont and ^e period required to

give oossplete ge£@ination*

(ii) Ifttura jftf inhibition h.v the hull t Comparison of
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s 33 «

the gsjBiiiatioft of aoamaX (u»hull«d) liilled grains

aa ii«s ot th# of toiill 4a dala^iii ^©laslnatlon# , %t

• feilowis® tw wtr© etsimiiffd to tmieapatand tli#

flute© ©f iahJlMtMB toj the liMll.
a • "

, (a) ®rai»» w«t© a.ileetsa at a Stag®, ©f aaturi% i#^«8i

tolad good Isut gmins with hiiiS,

#av® o^y P003P «« g^iai«.a£«i0ii» 4 ssim porlion of '

i«ffla al50¥a tfe© regioii of tstow wa« <«it aad i«#irii%.

;0@3?aiiiat46n p9mmtmg0 of »m©h t3?ta^-#a gmtos waii oomp^ad .

mat. of ao3p^.'aiid hullad gs^ito toow tMe affeo* of

thia traatsont .osi f^teafioB. . A3.I, ,tii« 3 s©«do»a«i»t a^t

tho 3 do3OT^t -ir®m®ti08 woj?« to taat#

(b) Huliii w#te oolleoted tmn of tii® ••xtrifflii

mvsrn^t t#1fg6 and ^,210§f: '- I^ia of aaoh wti^

iBixaa with h^ltd grates of #©«1©t %i.13 a»d :&^«10 i^iolbi

war# oapabio of gmmtmMiom- . i#»ittittioit p«3^«itat#

of suoh kfijnaig win aatSsatei aad ooaj»r«i with that of '

hisllod gjmlas of flifso irariotiaa Ma^t aojpai'atolir*

'A ooB(b4»ad w%n&^ of tho roonl-lp of thaaa -tfm axparl^

amits wotild' giife ©Ifsr indio^tioa® a® to tlio spooifio aglmrt

of tis® toai iM d-^^iag g©sminati@iif

3fho data oellaoted en ^araiiiatloii of th« puife bratdiiiii

varl^atiaa and a$gr^ati:gg populationii' mttm auh^aotad to wtsMm'

aathod of «p^lyiiia of irariaKoo«
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« 35 I

• %& prmmt ta is mid m.

Ulit 'b^is 0-^ til® iKifea^Q gmwmttm*: A siiea md %h9

it glir@g' i?i.s0 t© tfee «aa« is vi«w tf

th« fftdt that tfe# aQ'liv« -liasmta'®# sfi^a a '̂ siiaasoii

g«aot:rf« with#^*t tfee int^^tjatiea m gastto^lirfei©

ti&m thus II 0iti ©bteiuflii feir l5^©ag to th®

, - 'Emmrnmi mm Ums 0n til® f| ^iprfe® jptpi^eafe' im %
g«i3Pa1?i0»f «®®te m fg plmta Hfee tj gmtrntiili

'^'" anS »o oa*

I

\

\
\.

U.

,f'-'.
» . •*"

, I• 'J '•' ••:•

' '1 •/.

• yagi»ti<t» i

grain® ©t %m mim -raidetfies itttiy im s»a»a^

as*« tabi^attd. ^iviwi in "fealnl.# IS^ gi»j5aiaatioa. Bpt0-

•asii iaelua^ 0 g^- t©^ ¥t _to to th& #pemM@si

©f Ii0i3gea«t4t •immm&' and an swoli t®k«a as

»0 gfixsii»a%ioa«- for tji© Si®# mmmn g©xsiimatios aJ3©ir« f I#. •

ia tal£«a .to m@a». t#OSi' %m«i in th« taM# m.i

goxBiinationB 3 %q ai?® r#O0,»i®4 aga^t tho

of 0St®v fl^wtriag:#. fis@ ©tia^lsaf point of•g«mii3i«t4#a

in the taS>lf 0.rm a direot i^omatiom oa tlio p^iod o#

ooiapiat® 4o«®tta^ tn ap«sp©©t of mm this

Of ooiapltte aoi?8ia:i03r ia tha-poriot i^uiyea to itaa^t:

tioa oitm sM atool?« tue normal iaat«rl*% period of 30

it ©an b© a©^ that the tter^t %*tO« %»13

^B,tO ^0 not p©ig0t«s ar^sr aoswsan^^# C%at« I)t

tfeiii# tfee tfpt f#||i .pr^vioualy iatlmiai in th@ doma^t ,

gi^omp tooe mt sk#w aowaaae^, mtm%tmm^- it t@iE®« a
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8 It 8

(ii) to gt»iaatioii from S fe

9$^ i» elightly |JX«io3Qg«d la Ish# »t£S0»t itanon in ilU tim,

varieties ana pumX&ngatl^n tm m&m apparent ia the ©ss®

of OTtto, aai t*.aiGS ,

(iill 4« n %he 3 lityslm, 0©tlO, So# 13 aad'OT#,f0

vaiy %%tmm th^s^v«« Jto, th© •«aiion9« Mb

re^aya© ©fli® | tjrp^e# ffeey aMf#jp mmg

witbia oat s^gioeus in "be-li and ,|wo?-llii,

.a®f»a^<3ty •psi'ioltai#

fh0 g«patmtida aats in Ijo^ 1i,e 'HiApioas fti?e

tQ & c}@m'bJL&#i i£^fetg adopting' of vazliijiii^-

'0f immm mede mlthM m

&mmn %0 ittta35«etioa ©f

m& d^iiieaii is -^s# tatiaatedi fji# '^«ri,«^a3. mem ^lya Wm

east a«a0t«s 'th© avtrag# nvmh$ir of fiigri tmm tlowvim

o»# gi^a in m irai^«% f'^©inat4» ' fht

wicdl3»'$i9 of wti^mB9 ta'^1# ia htHow i*

"•"v.

„9& yai&ipas*

. . SatiMia.., SiS. -M»s, , j:^

1477.5**P ^30266#a7, ^ei®953,37
Hmomm 1 8s;gio«45 85210.45 1188.3**

XntemotXm - i 67103.76 43420,75 187,0»*

^wm»* itii 8im»i0 71.78

Total. «99 767855.68

** at 15^ i«v«l t:# |>i«Ua^,i3Lit^*
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%« ir^etalt saa «:^.«ots are hi^f '

JasaiRi^ 'tf wm^M*
Jg^si^jgm, 6f ir^ftti^ii.

fmT%ms.m».

%.
»i-Jh-

nm
t# m

%* 13
%• 1©

10

liO'Aof" iQ3^ i-mm
fdr 0n^

to g0m$MB$m'

6T#583

37«4t8

^♦8i9

Sg^22t

3»ai®

of tJl«
»«aa,»

Os»ati<i83,

(ttt o.»0,|)•

$*mm itsei

f•19116. ww' ^0,w mm*
f*2l0.5, f „i9as t,^68 '̂ Xftm md fmm
m% 3 rnwmm^ .Qo.n, «« mB^-m do. not mw
8i^lft<laat M. 00mim$i&m' O.QmM^w'iMg tu^
•timt M fms a^w&ritig m- tM-0 t&r
mmaX isjfttusp4%.|. f$3^t 3 mm mrnsnt md tijt 0^13101?
3 ©train© ^en$ J ^©BfflsmS ty^^fs
pdilod ©f dossiaii^ iraastea#

ii) 5.g>apaidaoa.-#t...iii5i|af^iQ.ii s ; . .

B^aata.

^eaeoa H

Hsmn ^ •

.%»@f fwm
. .fli'ttafiag ••f®3P sa«
gmte. to

5t,9S?

Ii»13|

.Stosfibailsa*,! t!i« s«<3Qzid .ai^^n the paj^iod
g«mliiati®ii In |̂ -3»loiag«a# ^ iiifittfao«s th#

Menzi^

«Jt3430

Oritieaa.

i^m 0,©|)

0,9Sf
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in l5h©d# ii?i3s»fd grams tmm

m© atlf«a oisf® m th9 W9kTmts^ •in a 4iraot •

iiaie® for tm% tSjat gerainaiblli^ #f tde# grains i»

govemta Uy tliej gmmtype of the tsteiirot , Again,the

grains ore inttiptiiata to th@ mm in garaaisiahl.*-
lity latoloh ia»asi^ that Ishtr© is no: igjaiiisiialj reeeasive

. ic^asliip h&tm^m m:® coatraeting (figure.IJI)#
It suggiste eittesr :incoiBpl@te or tli« quaatitati^#
aatar© ©f , An anaiysii' &f ish$ data i«

att^ptea-^aeatt^#- mm of th# e-^sgia ^rato' t«»t©a may
•not l3« hybrida*

i

; ^ m' tmU ^Xmt are
taatefi for ge^alaation# p^ielaa .isataad of

epikfia.a'la ara aai^ai f©r flawas^ng ^t«a ana g«rBiaati<jm
tasts oonauetai at intarrais of 4 fhesa two Gii@8ig©i
frott the-f©!®^ are aata tn iri«w of the liaitai ''

«iuanti% availama mm mm wlmt ia to i»a %mm

safarately f© ftat^mtaa the pari^i #f a©ftianey, fha

p&wmtaX Yariatiaa art also waiuatat on aiailar linae*

M .raeiBroeia. s ' fha eroae ma

suQoeasful only witfe 'OT.l©, as -iia t«ala partntv ma^aa

grains' war© olitalmai* fh© ware raised along witk

the parmtal vafiatita in J^uafsr" t9i0» Niaa out of t&t
sUBvm plant© weS'@ identifiaa to %e hybrids. By th® €»aa '

of" tha aisaaon; t&ifa was eearoity of mtar in the field m4

ao graina did not aat jproperly* ^afmination of graina ©n

thaaa plants eoislA not tharafora ba asitimttd#
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Qwmm

grainjs ©fe-tatoit r»i««i to.g«1s&f5?' 'Wltl thf parental

Taid»t4«» ia f#iOi m^ #f p^vni

t® te« lijfbrM®# ' • '

X, 2 (^»e88

f *2105 36 PStid .»#« 5 {Qm9& 1^0# W

(^sara8iimti^a'iat& for th«t# % iiaea «na 1?h« i>ii^tal

irarle%id3 are taWatea @jia givea ai fii« aatft

em tse m ^h(s foXiowisg ISzi«ii«

I OT»td ««#, 'm .
Period for par#4t«f* r

i t,gi05 *»* n

lid paraatal *»• #«# 41 Aay»*

6|?opb m^Mtrn It

0roipa Hot 3T»^ **
Mian ©f p«ri0i|l»

I

I :raB,i0 »#« 4© aars*
terioi for |

1 $t2105 "*«i 1^

Mia partatal valLiii# #«* t## BO ias '̂s*.

S Gross 88 da^«»M«sa of fg I _ - „
i Groaa lo# ** •

fh« rneaa -^alu® of f2 3.iK«» is low#r 3® -feh# first eoiaparisem

and M#0r is fe® #«c©M eo®pan@®ja tfe# m^rmmnAim
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©id vsa-'ttf».* 2k«0e mmpMtas^mm-§ tl3i«y«fore*

iaaieatu tSial tk# &re$mn m inAindSttfii. pla».ta, ?epx»««»»-

ttag the ^2 f©r gemiaetoliSty, show a

Variation thm -feJn© laia parmtal ' In all th« liaiS'

tue viiidati^a it aijr© than t^at f&m& ia eithss? ©f tha

pa^^tal irai»i©t4#i#

A Pt the masa of'% Iteaa t<> th« goaa^

maaa of t&© paartats ia «a«0 wada tha aiaalysiie '#f

rnamst* a«ra tii© <s©apaf|,®@» is tjstweea tiia i3«a»

i>n6 grain to tka 14mf« and ia %m

faF«ats far g#3PSAaatiaii.

^ffiESSi lila its M'

1t-%p«tita ir» 1- 4II#II 45af1|' , |«#
2, Batw#«s mwmtB* 1 t4ai4#ftf ^t04©-99
3. Betw«iaK r|@if»i#ai ' t " . a|^.»i8. f*f|

•!' 4# Vithia th® 3?®©li3p]£0«»
•i/ eai.tg • iia^t

i) 1 nm
ii) Ojpoaii If# 4 233,06

% mthSM- $91 1tiS4f.i:ii 129*69

%t8i# 899 . mmfM^

at laval af ^m'^siJaiXi.W*

StoSSaaalsaL.8--,.

t) Sh© ^gMitiPsl.. aaafi af tli« f fg IJittaa ia the
as tha f«a«ral of tli« par«atai'
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Z) two ia3^@atal means m'B ilff^rast^

3) Ci-^ei^ ©f tlie ^2 Mats In reeaiproeal

ejpoBaKS mm %ii® $m9* .

4) M^acae" ©f the line© tudtMss meii of tii« riioipifoeia

0r0m&m »r« Mm«k

time tfe© gtfiadysis ©f th« Fg data dmt two

1)1*^ i&9@^ ia the sttmo m tli@ m*m: &t

tfee pareats.- - •

Z) i» ^2 48 ffior© .tfes^ tJiat :totma in titMt"

Qt tiie pwi^m%»M '' ' • •

' ' 4-4i) jywiafttm'teifirt I ©epalnittiea p«a?0mtag« of
«n ranaoaly % plants f®»iXy tscfe of t&«

e,i?©0®«i« I aiaa laf® tabulated witk tii© r^apeetiVf

fartatal voiuais preeeatad m

W© aei^ ths^t thQ 30 'Rants' in- fitli©!' of" th© -QmB&m %%%

iaa_ h^tmm th® par^ital i?ia*ieti©a for gominafeiw'

14ty» iia^ 8h@w vaiiattett %#tw©«n tk«ac©lv.e* 4a

th© nm^©^ of r«tuired t© st^rl f©xi34nat4oii and 9^0

4n th© pexd^a m^lm^ for -©©mplist© t©a»ttiBat4©a-. $h©r

m eontiatjou© gxmiatloa briigtog tfe# $&$ fe©tw©«Ba tb©

vasfietis® 'Un ©it&tf a4a©»#(Piat©8 H-| Xlt aad IV)« ®li©Te

Is striking mi^^tion b©tw©«a thes® fieats isx tlaelr p©ii©d

of partial ^03saa»©:f* la this saafl© ©f 30 % l4ii«s ©aeli

tmm ©ither of tlw ©ro©©©©# bo- sia#© i^aait transgressed .

the parestal for g©rmiJi»Mli%% ,
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.Qf hqllinia; t a©tists«|tion pereeatagea @f
I graina of all th# varieties wifit without hull ar#

tabulstei and trfsmtea «a fam« fl|. ,fh« .following
• aatioiss a^a 4ir®0tl2r ohtaiae« ftabla.

Ca) Htaiig gi?aina gemiaata earlier than adiiaia
Ciisih\ili@i) to 8^1 the ®i3E vgri^tiae irraapaotiv© #f

variety bai^ ioiaaat or aeMoi^eat# (Hateo V aad VI)#

I . ••• . 5!ha earlinase is ii^fgareat ^oth for starring aad caaplatiin^
starting point of fanaiaatioa in resg^^t

0t atraisi® OopIO Co* 13 eould mt lie traoafi bacauaa ©f

tha aiffietat^r m wmorUg th@ hulls,! •iiithattt ixi^uw M

the k^mmXf prior ta tha ai^s Say ©f jBat^ity*

2?har# ia-not .Miieh difffr^ea hatwasa the si^

varietiaa in tht -parioa irefairedi thair hxOim graina t©.

atapt gajKiuatioii# The range df vaxtatioa ia 6 to 14 dai^^a,

the aJEtr^a type f»^i05 rs^i^riBS the lajn^ytwnia

panoi. , fha a^l ftiffarmce hafwt^ variatiaa ia thii-

regardi thoii^ »©t apparent, is to tereaae the period im

\ ®®se d^raatits-aa the inar®a»a to donaaney jpariod.

) y-'Css) ftriod hetwaea atarliag ead eoapleting
! genaisatien of h^led graiae ia ai^frest i» the aix

/ .tivs* , this p@ri0i iacrattaea @tea^il|r fr&m the nondojmst

to the densaat vatietiea. iven mmm domant varietia©

the period is oosfarativsly aor© ia aaEtreme doiraiaat

oaesi

V'
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id.) A oan gei%iiiablXi% ##

graiBsi with: aai ^tfeout. hull is ont a»S the »am« variety#

(^4gur®.ft2'|)« - %# 5»3?io'a between atiarting and eoapletis®

germiimtioii 'im tl®.'toillet ia mot i»^asre®Bi©iit with

that Mmmel Cimhailied) ^jpales#. % Go, 13 aaA

tlje haaAtfi #P@ias Is, 3L«s»| ia

it im4 ila ®i19g6_aad '^.aiOS it is

tlaaa th« «©y3?#^peadiag i?e^uir®a by nai^aa^

gr&im0

(.«)• Ill 10.1 rjjristies ther#. in Sitia© or no ditfes^'

mm in rm tiMB-'mm the feallefi gi?is4ii« give eoaipiete

laiastien m&mas^. gealnB etm^ gmmimUom* •

^9 data afa.sinalystS by a%p%iag the syn^ysis- of

v̂a3flaao-® i0w oospirison of ir^©tal .aeaas# -

Bssms'

?ari®ti»s. ^
•Htai «ffeetf
2at«3%Qti#ii,

lj?r©r«

%t0i*

M- -Isl* -Is

5 610704.35
1 249846.86

5 49823.1?
M88 180637.79

1199 tO91O12.06

1S2140.87 803,3**

249846,80 I643»t®»
9964.S8 eSiS**

192.05

** Si^fieant st 1^ IvrA et p*o<iabili-ly.

1) Siis TarlatBl aoana are slgnifiosnliljr different.
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2) Mea^ days fj?om
1?r«ata«i*6 ilmering for on® •

g3^Bi$n to germina1:«*

«ith hym,*

Without hull*

51•SS?

23»ia8

s,l, Oriti&M
&f th9 dittdrornm
mmm, (:?• 6.05)«

t.395

gonolmaiont

Httllea gominats ffiiioh thaoi -

aojiaal (tmhwllfi) grainst

3) gfl^apaylftftTi ^
Meaft auBiber of fjpo©. floweidug- f©r- om grain to gojaiimat®#

V^ttieSf

SJreatiaentt
%mo3 f»t926 tfsis tIEB.fO O0»13 %f10

fithh^l. $4*m 88,0t8 43#ai6 26*104 30t3§6 m*m

Without hiili» 35.192 • mm: 12.962 a.694

C%itital aiff^«nc0 tt# ©#05) » 3»4l8»

U> ..toiaMiit

%StG5 ^.1926 f»fS8' 0o*11With htillf ,1©

Without imx, t»gl05 f«t9g6 Oe.1^ in.

%ll©a of ^o.tB ana <S&#tO do not ohow ^igaUi*

cgwt aiffarano© ia tho period for gezmination

Whereas the oth^y four varioti#® art ipignifioantly diff^trmt

between th^3€l-fi3» ©nd froia these strains* fh« |

mant typafe* hav^e the ease ri^atiy© |«j«jitioa» whether the

grains ar@ h»lsa or not« Umiled grains of i^*fO

ehanges its relative position in W.% series whereas Oo«fl
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mA Co. 10 mcfhaBgea* that hull«a

of TO, $0 T0(|ml3f» a loisger psrloa f03? gtmlnatios than 'tJios®

of Co# 13 asS when »03®al g^mlsw of the same •trais

i?equire only a mQWtQV peilod thm to other two*

(tj) la the six vai?i6tif0|; grains

a ,9igal^ie®atl|^ ©li#sij©r period for ifesainatioa thm noimiti

,#£..,..in!aibitien, by; the, ^ii|4 8 ^x-mimtld^

a&ta obtainea f mm two oxperiBieate to# in tM# ooimectios

ar© tateaXat«a mM fraeeatea as %l5ie p«i?©€ntmf© '

geminatioii of ^aiBii' fi»4 ^aian witM out mm

the eab3J!sro ai^ ti^f^tioallr-the ill the six

ties* (Plate. TO)«. , fhe eioall V9&mtim ia the latter

as fioapared, to the f@2®er isay he du© to injury t©' the eshtro

duriag outtiag of the gi\me, fhe f^roeatage gemiaatifii

of hiilled gj»i-»p of the, 3 nondomaiit atimiiia reaaina pmo*

tioallsr the »m0 Hiether ujixed with hiillii of doasaent tyfiS

aueh as T«2105 m& 1926. or aot»
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will m%' fwM® inf0»®lte

ip®fa4»«i f®3f mi#wiasflias th©, t 3*»t»ya and gmittlii-

- #f t«»iaaa0y, i@ im ^gafstinatiom ff#s

til© is tsliastfti# ^ so «i-

;;• wilt t© iraiptetr is

'•: . ataEffl^-l ©ra®t». • ira^idttea w^hM fiirlti

f©r g«3piiiati» l#ss maa tlie will

¥©'aQiia©i®8ttt#- whteh tmg&v p®xi®4 tm

,g@*miaat4ea mm fto w^Jll m% .giir@ ^sBsy

tj • ^ ' Biaati#s %iM% aai wiia b®

Ap-»^ with ^

^o, .gt»i»atioai tli® f ailattia is %#%»•

wseft 0i im ©aB®he %mm. Jtot#

. eTO»4i«mt4©a,#@y toiiiajrt.a0ii @f

'' te SaM« II iw«03.» "llmt, %hm vsriatlsii

Im m% ^tmdiei. - % mt

' ; / ¥ai?i@tal wmm wMA:t^@s, tet@ mmmt %hm imtm «»!

mT$M%%mM'wi^% h® tQT mmm^ '

•wlmn ot

k mmw&Amm #f tfe# ®«^e» two »«a@cim®f it -

tfee 0i3K iraipl«fc|«i wm@^m tfeat 11# is^f®r»ee8 tlii

" rnm^&mmk fwmum^ 'f&# •

tliree aoimaat aiff©r &m^. i®i $mm

tk« j^nM&xmem^- #s«a. Bm*t Iji tfci® ilii^iifi aeason. iihe a0a€«^«8@at

at»»ia ..raf1# ®li9W« ft 3i®aifiea«*l imimitm fmm th® 0t&i#

twa stmtos of tiw oame gi?iittf# . %«»© a^nsi^a-feii suggaot fli».%

'. if m 3.«krg#-aii«fe»«" #f..vairietito ©ii aiail^fc-s''
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Xtum tfetre ia likeljUiood that tli# m^m 'p«x^odi for

ffliaslfion Qt thmm varl«ti«a st&m it, mnttmmuB va3^atiosi.»

I ^<*3? ^offipailsoii ©f aeaasi thu imter-ima iat^varittal va^l^
: •• tion M' g0minmmtr tG h9 estlastffl mA this point#

to tha #'f .wdiiatimg th© tests mt

8mQmBiv% ln%%m^& fjs&ffi fiow©a?iiii;f ip afloptsa in. th«

pjpeaettt inv«atif^"|4©a»

envia?DBm«mt doiaiamey s haf ^##1

f̂dwi€ that gffi^aatioa of all irafitti#® esioept tO i#

""influeBoed "by siiii^oaal ^ojajditioKS# & the seoond s«Kgui©jB,i
mhioli is wet in •cijapsMPiaoai to th# fi|?st fifasont sa,!-

. va5pieti#9 -ixeept fas»|d- requir® a l#a^€3p aean periofl £m

g^mlmtipn* isitravaidtt^ miriatioa 1« also mort ^-,
th® 0m0m mm&m for all tlia wrni^mm, fhi» obBewatitm

is in favour of tli« view expreaset $3^<flE«r Barfeoa •

(1957) that th® p^ioa of deweei^ it shoiisai? ia thsffi
ia the w»t aetseai# M M. mm also reoordea mm
fihm gmim ©f a3?e storsi m&m .©oaiitioas ©f i^w

V' tampex^tmr®,, tit fexiod of ^oaiiaac^ ia@j?®a8ei* B«tt la tlin
preset stm%^ It feiis_l>0en foimd that th» period ia the wft-
8ea8©» ie sios?® iwfspeotiv® of thi iTiiiiiity feeing aoiomt

aojadoMiaiiti mm^hrnm^ th@ prolos^tits did aot allow th®

mnA^mmt varittles to get Saoliaiei ajito the Somaat

Howav«rf tli0 Sf^iiial iafluencj© ^©#8 aot appear to fee aftl# '
fom la all Tftrietiee, fh« t^l® for varietal -

Cp^e So«39) inaieatea that the aifftirmcses -obeervea im tM
period® retuis»i for goiiaination ia th® firgr m& the- wet
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rnmmm is aw??® i» th^ tlii'ee dou-fiasat ifa«deti©a than ia t&i

Urn mm^ ftm® is smmm m&n tue.

va3?i«ties show u rm'^nm t© ««msonal varisttlsms#

-g^l-.«...ft#: th«ji « 4. m£mmQ^ to tam« VI

^«veal» tfeat la iCtl tfe@ vaiietlas grains

gsiffiiiiate esaflif^ Mim tli® aomia ^ias# fixereby

in® that the Ml, fey ita pressaot ia^iiea' a dialing ^im%

oa geml^mtion# fjfeiia sfftet is psNiscnt irr»»|f^

etive of til© ifffifitty lading aoarmwit m ^»doma»t. A

paideoji of tfe@ at^. p^jEioas %' Mlei aad ii03?®al

gi?al3iis f®r geisiMalfioja ajbiow^ flaat Ijalling J)a^t<^d g®t«*

jsinatlsn Sja 'sli tlis vari«tl#8#

fhw# it sar W coiiolud«a t^t til® pi?@««ttos @f hall t»,

^eHem gwiaatl^n# fhia »amt is, compawhl® %•
tiio®@ otjtjaia,ea liy mrk^m itt^h sm Cl|4(l)
OhalMa (19^4)1 %i^as6 aa^ B(jkhai?a mid

iakahtaaaan (w$0 itaS Bah*d«vaii C.t9S), B^t th« prwmt
iiiv«8tiggitioaB ifksw- that da^ayiag iSff&et of hull #a

sQiaatioa ia anit i^sfiaedi to aottagat fi»i©tt«8 hut ^0

in ill ifiti»lati®». toeapiiQtlv« of me$r heing mmmH 0r

mn&ommt§

• $h« aatui*®^ #f iahiblto".ry the hull may mw h#

aisotts^fi# Smith Ct948) ^ wh«iit «aa Blaok (1959) in ©ii<i
obtaiaed «Tiae»a0 for the preseae# nf fsKwiiatttioa imihltQm

ia -ia.© hiill* la the present iitu^y it is B9m that gr«ia»

fsom whioh a i^rtioa of th® hsEl ©v^ap th« tsbj^y© ^
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is y©B0V#a m tli© taai«a graiaa#

%te i0 tmi®- la eaue- ©f all -tfe® w^Ristiis ffeg

-Irttataeat-flffttti'f'aljr removea aa^ mis^^ioal. •3?e0ietana"$

offered tto,© tiijftX f©3p tfe© eaegaaitgloB, of the duriMg

geminatioxiii t]fe.e aotiou of ^Ii@ toll

iiihibitor®,, U' .iwi3r#vwiil. i» m

t;fe© pr«0«ae® ©t teiiil of tlie two ira^4eti«8 iia apt

iafluttne^ flie gssaiaetion of feuUs^ ir^ne ©f the thr«#

aoadoHiumt Tsslflies# fhea® »u^eat that th«

htilla of rioe a& mt possioas any «©M1>lo gtaaimatioa

infeiljitora#

Wut&B^ imi ^©agaahaj^ (195!) feimd that thieitnie^ ©f

ths h«ll aia ao t iaflu«ae® mmmmT* riee the taijjsr#
has t© pyeea oa th® h\ai, in the p^ttus ©f gtxiaiiiatloa

aetaaXl^ th© 2p|ii#l« flnas its wi^ m% W piej^eiag the

»©wii2iatioa of mmsl graias. Qm t^« :pla0® ealy whoa %m
foroe the ©xpaafiiag tmhi^ ^ceeea® thd hre^iag
str^gth ©f th@ tol, fh@ mm whea it is ©ap»M©

.of geimtnatiag» 0113^ t^e.son© tlsi# to attaia aafficiimt

atraiigth to ru]pt;ai«i." the-hiall ia "tee a^ssml p3«3iees« of gwisSw-

nation. HojaQv^ ^ aia,aii past of the inill over th# rtfro
gives th@ ea®© tfffst as r«i©val ,of th®' nrhola hall' ffoa

poiat of vi«w m this ©©ohaaieal #«i^atsae«* fha®' it

that thft hall iuMtoita geaalaatioa thi©a^ mtohiaaioal rdSfiaN--

taae« to txpaasiea ead g»&wth of th© ©mTajgr© aad this

in preo^t aot only tn th© graias #f io^maat irarioti«« hat

also ia those ©f aoaioraaat oaas#
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iv) Rnta it# t ooa|»risoii ©f
the S9an pes<jloiit je*dq[ulr@S tjy liull^4 to gersdaato sJteswi

tlmt all vari®tii9 ©lEoe&t Oo»13 anA 6©«10 are tlgnifieaaatlf

dijfferent* ftote^forej tlie 9mh^0& &t 4iff«3?&nt vaapietiisf

require p^riodm for g&m^Uon tMrshy inHorntmg

that they a3?& x-eapQasilJle fts? mrnrnoy* fjjio "i&

omtTBMUtow thn view® held % »8®i^ Cl937) ©tot
early wl«> euggestea tUftt Mled grain*

no doxsumoy*

fhe ia ysrioda W tolea gr$iim

of ioissant aad .iiomfioimaittt var4«ti«s t© atart gemiaatiomi.
i© not apgairan% tli® period !r#twli?ed fey th^ae Taritties

to giT0 complete gemiaatioa varios: .oesaidersbly.

•grains of dom^t-*ari©tiea, f.t9S6' -mid ^^»at05 3?equir» a

pi^ativ^ period from at®^. %& oomplete gereda&tioa

than til® oorrtipondiBg p®?ioda Iai non^doswant irarietia®#

^hia aeana tfeat th# intmirarietal, 'TarlAtion ia'''genBin«^liity
Qt graiAa is aof ^ifora to the doi®e»t and aondoisaaat

titB, tlierefor®|, .tMe differene®- i® aasii period rtqi4ir®a '%f
these varieties tor geaaaiaatioa. i« as-t di^e. to a differ©»»# .ia^

initial garaiaaMMty Wt ^onditione brou^t ?|1iouf
oubQequintiy* m aueli the delayed gessainatioa of then®

dormant eBabryo® 1» not due to their' ^osesaiag any .iaitiaS
or priiaary domsnoy but due to th© ©low progress ixk tk®

Qhmgm to und#r^ before full «e:e©iimtion ia ao&ieved* %i»

aay be eonparablt to the phinom^on of iaSuood or ©eooadit^

doxjiani^ reported in other orop piaata#' '



f 55 s

• $iie ToXm M'mTmm&w taa bt furfeher ee^ftosi

the stu% 0f th© 'bmmi&nr of gfsitoii in tfe© hytorid m& ia

the aegragatiasig XllJi 9^©*

, thm^ g«aSBittat).m% of ®eaiiii9 la^ ©TO«oiae

^QTmmit mtadtmaiit ilff#je» tmm tiialf @f s^f^

grains ©a th^ fms^fs parentsO. %ain» ©btsdnei is.

crosiiei miskg %e fiosasaat varieties ff.t9,g6 s^a '2»210f

fesuei# fnffwit© «0Bspl«t9 g«2tilimfl©a mmoli ma^U%T tto

, -til© S^lfea g^aiai- m tlids® paarmtal miieties* Alao

.. ootained f^is axj^^ites ueisg tM a6a#i»mt Tsai©% KBif# ^

.th« gmve little ojp g^iasiimtion iii«a salftt

gx^ias of mi« irep?i<ity gav® ooapi^t#: gmmtmtton* Himm

' eiPid^G«s t%9 8Tagg««ti©m mm Qffm*a that g©mi»-

nsbiXitir .A igiftftia is detesaainea fe|r th® gaaot^® of tJi#

•eabxsr©# M@y«®v@i«-^aiaa on iniiiriitiia piants stoow^

the eh«r8ut««ieti<^s ef, m Fg popaati#n mad thost on

^2 plants baliaTeii % lines tm gti^sainabiiityt
poQling the infoisBation® obtaintil twm th© pmr# ba?«fdiiig

ma^etiftSf tl*«-Bifbrids ant sasr@ga,ttiag gm@mtiona it is

suggagtad tliat.'tli® cBibasyos of graliiiS ar® piiaai'ily

flible top g^mMmtton and conee^u^tly domancy* %!» £-^§»

ing ia in agr^^int isritli the viaw ©f Haaboodiarfl (i9$0) ttoat

t%0 mnam of dots^oy go?# trao«aM# t© 'tha

( . . • _^a tolas gx^iaif tlia- Btad eoat# 'ifraaain in ti^t an#
tharafoar# th® ^a^eriaajioa of th^ iraicdfttias dots not eliisi^-

nat@ the j^saitoiiity of a pi^babla laid eoat iafluaaoa m

til© infoi?®ation abtainad from atudta®
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8h0W that is But th® peritfi tf

ao^aucy TaiPl^i 1idtw©«a seasons th® iiifluenof

©nvijtjnment mm the otoaraoter# It asr b® itstta that

dorisanoy in tjfets# short Auratioa tif^ iraj4©ti®a is perl^pi

coat3f©ll«i by -ti® -g^aotypiBt ..mvi3Pi«eat mi ia«e

by th© iat«rasti#ii ©f gaaetyp© eni «ai?ia?oaamt» fJii®

may b® liktia^dl ti tiiat «Kpr««sei by %im«f Cl96o) mA
, -fi'-

anft BogSl0^ C19^G) the ba»l$ jftf their studiss m

mmm^ in ppsiigti* ; ' •

(a) iaiifei^aisQtt I fh» embafii. btfeg p'rimarily rtu*'
ponsibls for th$ tiff©rmtisA b©h®vi«>«r- ?jf ife«i«tl.es witfe

to ge3?miii^tio»,' th# »«gregmt|^ ^mmmtioha fer-

^•3?fflia6bility 'on the "hmiM of mht^o

tiom* Whm th# hybrid -^aias ripjp^^aat th#

graias ©n ^tmtu r«fr»seat th® ff' geatpdsio^, graiiis ®a

^2 flants r«prts«at ths ^3 gentra^tita -fi© ©»*•

^tu.ai«0 on- the hybrid gjeaim I®, tw '•©ta ©f reeijpj^^esi

ez>oiia«ii botwe^a Ac^isi^t gsfi aoai©«st ir^ri«ti«8 raveaO.-tlat;

the hybrid i© jAteaediat® to ffeo ifsdth regard t©

g©2aisttbility# '̂ fpEdattiou ±n g©fmiaabil.ity ano&g hybri# ^

grains of th© eais^ ©ro®® ie »ot 'mm- than laiat f©>ma ia

si^fQa grains-©f- the »itt?0iitEa irsri«ti«ai« %bria '

in eai ommom b#ii£v«d tiai^oxisly with regard to their Mte^-

a«diat« nature .i»# r«»trieted varia^iiity ia gesmiaatioa*'

%are i^ m npfrsetiablt aiff«rono# M gemiability b«tw#|ia

•graias ©btitoti-fei r«cip»©ia. ©rsmnassi-
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fiatlitg dioaraianoar ln- ehorfe dupatton

riQ0 vayieti:^* fttlloKfi a ia iiiliesd'*

t«aoe-is w^l m w^th a|jB|.3.8br findings in o»t»

W ^oTmeon (193S*^) ,

Haraibooii's^ Cl960) ©isserv^a tlimt; mm^ ©f tla© .,

gay® a Mghtr p.#©«it8g® of mtmimtian msri the nmikQTmm^

at th© of Oa tja® b»aia of thi® fimi*

ing h© su^estei tamagreaaiiTQ 0«gs»-^a.tioii# ' In the pz^scs^t

investlfatioH m# f ©jminatioja p-©rt^l^« of graina of 7 %
faasiliis to ©roasts XH-li I?- hav© "batB estiisatsd

tmm starfe to <10®^!.#^© g^mim,tim% at .ptsloaiQ

^he YQLTinM,Qn in all families ©^sr'irlappftd with th@

teX vaseiatioa mwm tm jpas-^tal lisit® -to

eifiaeaea foT tiw.sgirassiif© pisgspmgatSom# loraover*

tion of gir^a.s 'fii |0 Ig plants i»@f^©saiv&ing ^3 li3a«a ia %m%

of oro8®es I agi4 211 tu also

aliio exteaas w^l iiato the parents hut did not

traa»g3?08a tha IJistts* the eUmmm of oxprosaioa of

BT9aalv0 yajpiatlsii h«ing aueh mom im. th© in th®

the «f^a^c© in Hh® »ttt% sm^ents that ther« i» m

ts^sgjfsesly# t^^gatlon#

th« ntaahar ot involyei' ia. aotaMtgy- t

I'h© aiimher of gm# Siffoi'snoes h®tw#m two atmia© difft^ag
in a q.iaaatitat^T®"tyalt oaa b# eatlasat^a by laaking aBaass^tioan

that th© ffii;^tipl|i faotor® goir«imiag th^ oharaotex* ars iaaepiprt'

4ii aegra^attoaf their show no 40®i2maoo or eplstatie
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j i»«la^i©aa aad Mm 0qws '̂ fh#

i*Q»g<9 of va3?i.sl>jyi»i'ty in this J*g oths* ffeat iM "the 1?^ is

m a nm^um ia th# •stimatioR of tM ataatoer ©f gasa difW-

•f 63penoes liatwaaa m» %m paraats, tha aaayaptioais

«ueh aa afuaO. ad^itiv© ©ffaet© of m^iaj-iiikad gm%&f aad

inda^«ada»aa la iiitioa aipe m% to ba ^mslJifiad ia

aetmal oaaas*. loraovar# of all gaaaa ia am

par^ital vai?ia'l|' isid: of ^li^aa of tlaiia in othtj? jat^

mt ba Valid iii ail oaa^a.' ,fiiar«tf#3?a avaa t'&a bast a^®w?»

} . lationa will giira ©lily- a Miiisnaa a^fijiate of tha ©t

r gmae* Asu Method ©f eaiai^atioii of-th@ awbar of

indapeadantl^ a^tagating faatora the aatimtion at

hapitaHility ia ^,ao adoptad ia aariaiii eeaaa* 'A coaifl^

•quantltativa ah&metar ba govamad jto awtnjr oaaes br ©ft#

• or a f aw ©ajor gmm whoaa aatioa ia »dS^iad by a aat of

wodifytog faotosn motisig in a t^wsatitative faahioa. %

my aaaa tha a«Jti!3i|^ is.iaB'bar of geaaa :|^olved ia diffieislt

to oaleulat© hmmsM.0 of the oomplaxity aad intaimetioa#

i iiivolvati'—

3ji tha Ofi^# of domaaey im shoa^ duafation i^ic« varli*'

I tiaSf S^h8m(aiga8maai?aa (1953) amgte^t^ that tha'oha^aetas?

/ • is ^vamad by mm thsa oaa geaa mM 3?osaibly alao by m

of Bodifiam, i»abeodiri (t960) iadieatad that doisiattoy isay

• be eoistsjollad by tithar' siiltipla giaaa ojp by ona or two aaior

g^aa a^d a faw SKidifiara,- %id«aaa obteinad ia tha pifaaast

invaatigatioa -aufgast that tha ohai?aQf«3? ia polygeaie and ita

asi^yaia is aadf iiffimat by tha mmflm gejiotypi'e :
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i'i '
T -maBtal Intemetfens -Ijivoliredt large ©^aseaial TarlatMa

for iti® perioi it aamsne^ 4s, an dictation 'of ffueli

€bOtiona« S'l anfl Qt tli® eroes ®*2t05 x

ana tiseir pormlia l39in^ «yed.mt«a mMm? the sase ««t of

vorm&iiieX @oMltim&§ tli«s© -iata h0m utfiliaed foi?

Viag at a"m4iil«« iistlmat© for tht ,wj®b®:p of g«a«

b<itwe«ft the tsio iriiridtiea, Following the methoa of

lation @iaggo©t0i "fey Biimott,# %im ipi ^ %bs!isafll!^ C

It Ms that a ©intoam ii«ate@r of tfera® palra of

genos govQWi tfe® ijiilierltEffloa of tfetii ©imractea?#

5Jh0 ehenots of reo&r®!?^ of tin# pareatal foysas in tin#

^2 population mO. % Itnm oan '«asto li© taken as' sm Inaiea-t-
tion, of tto Of g«ae» involirti- -iai a. qmiaatitative olii^

raotsr, ,ifi the 30 Xisiei «a<^ -of tlio ci»»s«^ I

•and BO p^^tsd foinB aro' So it app«»»»

that atl«a»t tlii?e« pai3P9 of gea#® mm inyolvsd iia, Tsoth tlis

demant vaad-otloi#

%ai3ffiugai3ttmiai?ara ( l953) f©ua4 Ta^iatioa iix th©

of aomaaoy in tH© aiffe3?©nt Tariittifa t«at»a# BaaeS m- .

•fchia ©viaano® it was suggsoted tliat aoi*e than on« g«a© md

possiMy ^©0 modifiers $m0lv@d in ^v^mi^g

tiie oliaraeter* HaEa"bo©ai2?l (i960) omm to a similar

coBclusioa on. %tm 'basis of Vfiristeility obeewea in th#

diff^i-eMt vari®ti,es anfi e^eo tho atoijfSE'ant aegregatioa

ote»tsv@a in th©-- fg faia41i«8» «iff©renooa "botwt.tR %

faiailiei in ialtii^ sprouting valmts. Imvo boea attisibmt^i to
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tojfic 40ii« M ©©reals ^wop plants «»«
th© facto:^ to setd dioimm^y (isaaso&i tieauas
involv<i4» stag® ©f' mtuidty at liaJ5Tr^t,| valuation ia
p©ai4od and gtaatl.*!®),! whleh are from a praeti*
oai breeding point «f iriew, has h^m ^ritie^ly reviewed
with speoial r«l'@i'tno© to rioa*

Studiaa wert «ndej?taJ£@a on sA^k nhort dtifation
varieties ©f ^ee and their iisrhrid© te estiiaat© the

pejlod of aommw^ to mderstand th@ relative jroles of

the hull and the @®hi^o ^d also to mdarstand th© mode
of inherit^©# of th© Character, Aurn method waa

adopted in the @3ti®atioR of doasaanG^rt fh© period

required for gemination fro® flowe«4ag| deteiaained hy-

genrsination at periodic intersfs^si rendered a

r^iable estiuat® @f inter and intrsfatletal variahilit;^
for geraination aai fomed the criterion for opapariaoa

'f of varieties a^d ^ride.

the ij9po2?taat reaulte of the pi^sent investigation

-are eiasmarised hiJI-O'w i

•i) (Jeminability <?f vaidetiee of riee ia sttb;|eot
to valuation ttnt<®r the influence of staeongpL conditions

irreepective of the variety being dowiant or nondomaat*

%e period regmired for gemination and coneeqtuently the

period of domaaegr ie ©or© in a wet harveat seaeon than
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In ^ aiy seaaon* fJi« downant varieties ©how a differea-^

tial reepoas® to aessonsa variation#

ii) Hulling »#dueei9 th© period for QttmU'
nation in grains of varieties .^omaat or non»

dormant# • So, tfe«( to^l by ita pvmmm impoaoa a delaying

effeot on genainatien, iiulling d@«@ not breaSc dowaanoy

always* She ma^itmde of th® offeot depfsnds on the st«ig^

of afterripwiing of th® grain*

iii) Hail© of the »ix varietieii atadied, do not

contain any water solttbl© gemination inhihitora* fhe

dtsaaying effoot of hull on genainatloa ftppears to he

aechanioei* fh©-':tofyos require a certain period,

hly to piok up eaffioient atrwjgth to rupture the hiai

in the normal pwq^^bb of gsraination*^ •

iv) Varieties differ in the periods required

hy their h«ll©i for thereby indioating

that the embryo it primarily vmpQimtWifi for dosaanoy*

But thia differeatiia behaviour of th® eabiyos aay probably

be iniiioed or ©eoondary* . fh© direot ®bryoaie oontroi

over do3mianey i^ ionfirmed by ©bsefVationo on the grains

represmtiag th© t| ©nd % €Kabryo gm^rsitions*

v) B^ideno© fros the Fg und ^3 distributions
does not auggest the poasibility of tranagresoive
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%a wm :|ftii«lftti©a f^r the •
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• asitl^ir is dfttgljr isidebtti to ©i-t ^oasmir*!

pi 0«a«ties,. for th« ps©^a.«Bt g»4aiii« the -
jLiiv««tiga.tioas 'r^ioapt-sd in thia ai.i»^iitioii» H# it

grftt^fiOLl to Sjpi ?^,S^ Bfittaaa, Bugjitj* in t&T

helpfiii th®- iaxt^wmt ,«viacei in the

®f this inventigatto*

the tttitho3^*8 9inoere thanks i«r© Mm to Professor

®.S.. lawaaaai S*^e#(Ag), M,A»,C0|Kftta1»«)i Santhitaiii!!,
B#Be#(Ag)j M,S@|,,| fh»®»i «Bd %.. ®»ah«,i?a ^©ftoiif

M,SQg,(Ag), for th®l3P irs0.U8ft»2.# ©nggestions duiliig

the early stages «f thie study.#.

fhanSss mm dm© to Sfi K»A.# Stehu,. B*Se»(Ag) j

,_.,stati'0tieal ""A®si|it^t, for the h^p -^eaaerefi ia the «a8ilyai.i#

of the data* til© author %» thafljOsftA t© the

his staff for the heip giv®a %y praviSing field faeili*

tiea and »eea laatiriala*

% the %V'@»ia0at of ^ei^ai author ia gmte^

for deputing hisi to unaertai^e thia mwmm of atu%»
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K.S, QUISMiaBX^

mommh-, s.f. 1957

(IB1Q0HY, sn« 1938
O.I. •

GBXSfg' 1953

H.?,. 1926

M.H. mm^
•t 8flai 1922

IIAHF1S| J.It- aa4 I960
l.H, MO KAtjSieOH^.

HABBlKGgJOH,. a,,f. 1923

i^isaai^ «l9SS8att0yt aftorripaning
and th@ li«f€lopaea1» of secoMai^r

ill «sl3i^0s of ktstbvo9l^

58-.76.

"The effQOlff O-f various g^cminatlOB.
t©elmiqm©i to oiroroois® in
gr%m stifg. ffigiSB eeei»

•Sol. 266-T1#

I^omaaoy "v-iability of paOi aeM«
Malay,agrlGi Jl.# 163«-.t3*

M'fac'6 of -Ilia j^Bioval of «©»a- ooa*^ -
on avooftdo ©sofi^exsiijiatioii.
Cit«a b|r %4th C1948K

Oltea W %sfliigtoij aafl I«owl#s« -
(l939-*40# aL

3)aiay®a g^mimtlon asft the oitMin
of fala® wiii oats*
^• 'Hojfei# j4 8 g67-74» •'

of €o3?wit aor^m #tea*
Agi?on». Jl^s 387-9. •

SJmMea ia'-if^jmaiisatioa of oere^gst
fhe t^yasliaatioii of exeisad

•aatu3?0 ei6Bfos*^o® and of defVelopiBg'
ears#

(I,.S) 237-51» -

R'iee. ,
Itoii^miat %aTO ^ Oo.# I^ondoa, 331 f,p.

DftvelofaMt of teaatuffe batl«y
koamala reioirsa twm the

'agifio ^ s 669.

g®i©tes^ion of ae«a©
teivesttt li"! differfut stage® of
growth.

M ^ .72-5*-; . .

^h© iah©rif^o« of do'maaey -ia iatsy
aad intjsa egeoifie hyhridis of fa»aY#2'.
Horedity# Jl^s 315-20. ^
Forcing the gssiaiaatioii of fr&My
harvest©a wli«©,t aaft other o»r®a3.;S.#
J. agrloe-lea# 23 $ .79-100'*



N

1 •

V

V

' -

habbtoto,
F.F, KKOWLlSi.

mi

HAlGIi®. I.S.«rg.
a^a BJEfXSi

HlOfOls

'IISliGlSOII, 1*A,

ISfmmBKMAr

#OiN, O.Mj
anH

»* Bhavanishtaotea^ lao

Km), F» ama
0#

iv»

1939- 3)©iisari@3r to wheat and
•40. a. varlamiis in 3?«latlo» to B'fgMiixg.

Sei, A^e., t 356-64.

1,939-' fh# 0i,giiifioaiic« ©f
*40.b;. .Jia»v®0t in wtiea-lfe*

aoi». tezdo^. SQ 8 402-13.

1945

1934

193a

1934

1949

1943

% Ijdlm.'vlou# in the
saiall irsin obtained fey prisest^e
}ia3?tri®tiJ5g« •
^♦ 'ag24©» %i*.. 35 i

to the Botany @f
fie3Lt Vol. I - Cejs»#^#i:

lews %«mey Lta, »
South Affiea# 4t8 pp*

laperaealJilitF in mature
isMntttre sweet elover seeis
affeetei % osnSitiond -af ©tpimge,
WiSf iei.-»Arts an®
frw®#^ f 1f3-a>6.
Oitei ^3? CjpBoker ana Sartoa <1957)

Mmmmy' and te^ii^et' gemiiation
IpmMs -

thesis, state College of
fashlngloni ^mh*
Citet % Sogler (1960).

On tht Mmmey peilod in •
tismta#

nant »i?eea#. .iibstr»IIX», lfQ*S|1#

of the »eea in <la?0\mtot«
Maaras'spAe* 35. t t?9^6Tt .

193^a fsreXitainai^ atmAie® #»
the of aelayei
geistiiiistieii. in Ayena fatiififeEm
Qm&^* Heg,;ClTS «28p|0^f

193^h fhe ialnsritaiiee of delayed
Binati©3i in hyha^ids of
fatma A,>aatii
SanaSi !?« I 36f-^St#.

19^ ®he iE«tle- of the eee^Qoat in mX^
tiim to the gei^ination ©f

' iBaaattjj?® seed.
&m# Boti 34..,* 439-46#



N

k.:!

v.

1;

A

KOI-liBR, B, md
M. KE®2, •

Eosmigo, %

SABSOS, A»H. •
BMVm. isaa

hAwm, M*ih

%0M3. 1,, ani ^
w,fh wBmmm^

MMmMmmt p»a.

mmmo. f.

Mo AIiISfBEt

MUflEg l»i, aa^.

MIIiI.Ea^ 1,0,

MTOjaiYAi, a.s*
!•»» mmmAmL-

Vi

1936

193^

1949

1926

193©

fhe regsAliatioii of gexaimtioa
^ Qa?sr^Qisiii© miliaota.
BQolQjsiy*^..p.., ? 20*36.#
edited- (1960)#

Qn tl?© IsBtwmn th# flfen*
iMg. tsai^d qqM ainS I'll
g#ml©ati©ii#
iMg. stmgea @f se<sa ainS lie

Oitea hy, Qroeker Ct9f7)*

©f to ao3Sij^t pej?40i' la .

^, agri<$*l6#**SL.* I'-S^ ••

geaassiiiaticni of Oalifeisiift
Oat mm Sanjihoiila califosmiQ^t
iigrom# sf:* ^ 104^87

1>2r %lat (1953).

•f!i® gB3«ties aai
S0!»9 m4©«p'«3Ha .©to?afet6» M mmiis'e*
Oomi^m S»rm) Agyi©* S%.»
»aXX% s $13-614. •

the |^03?i.t5£ric« of dommo^ mi
frmmtme' gemination in Mais®*

m0i!i&0» 46g«-94«

•195? Bi0e ©utte® iM
©f• Agslet^ture aiii

^m*. ^ovis#

1943 of isatujElty on irAiifeility
and ioiseiirity of -tli© seet of w«iat®ra
rmige and ^astur© grasses#

Soot-Agx^on, j 44t«53#

195g " iig®-|
CompaiJjrf Ino#

Psftae'feOB# ifsw is«w for^-
784

1938 ^W&i0lQgy*
Me Book cJoffipiasif^^
Hew %3ekp IgOl pp.

1954 ^mmQW g®»sinatl©a of
» fm 03fop
MaSra© sg3^e. il ? 111-9f



h

I

I'
\

ji
I

HAHBOOSISI, K.M.H,

NAH-ASIHSA bad,
md

A*S13ABMUSA3UIIBAliffi»

SABAfAK^, f»B, "md
S.

mumm^

PABi^A,
DIKIf, I'.B, and
M* OHALM.,

'KDUMIM, A,t- «caa
H*0» FBlSMNiaffl*.

fOPE, aad
1.

mmm. h,h^

SAMIAH,

HAKmHi, m&
-L.Q* QQX

HOGLIH, a»A.

I960

1951

195t

1941

1940

1952

1944

1943

1949

1937

1943

1960

Unpu^tf M»Sp,(Ag), Bieacrtation* '
Ssairae- tFniverei-^.

Studies oa 3>oi^Eaan©j in Hies ^
A pr^iiil^ary Hote.
Madr^»agrie.* J# 38 i Jan#

f ©stiisg of ,,s«©a viability fey
eliffiaieal noaxio*
MadraSiSgila# 291»iO-7#

Stuai^ in V9xxii^i8ati0n of
oereain#: VII, A atudy of tlx# 0©fi-
ditioma of fo»ation and tlie tiuliae-
queut growth of dwarf «ffibry®0 #f %e*

353-74*

Broak^^ ©f dermaaoy in wiat^r

t7tli Infii^ Sei, Coagr#
Part tXi* 2^8.

Inereasisig stands of Indiaii
Bice ^mi80.
Agron# s 285-9.

A iittiiy ©f the natality of
graiii ito Sorghm.
Hadrae* agric# 185-96#

Induced vivipaxiy in 3 varitti©s
of Ijarl^ possessing extreme
doiwuey#
3, Mm*-.. Soe. Agron. ? I6l-163«

d«nr^opment0 in soed
t«eJmel#gy#
Bot. Iw. MJ 221-344.

Hic@ in Madrae- - A popialai? S:ia»d
book#
&0Vt#. t2»ea0t S49^pp» •

^aotors influeBeiug the gei?f8iis&tion
of iris »ood and the relation of
inhildlting 3ubetanc«9 to
doasaaney#
1*tqq* AseerAc.Hort.Sci. .41;s 284-300.-

Halation of 0eed doxiaanGy of Indian

and treataint.
Agron.J.^ 8 470-3#



i
i •'

Tii.

nm

I960

©•A. HOGLll.
1960

SGHOIS, 3,
»

1933

SmiMGASWBAM,.- A, n§^

SIMPSOHg
ABAKS- aa^, aai
©»«, ifOMS*

Binmrn. i.«, -
BtliNt I».C, ma •

sim^ £.

SIIaOUB, G.f*

SfOlBS, W*l, -ana
p.H. Hm#

1940

1950'

1948

193^

1930

1945.

Citei 1j|' laabeofiiri (I960)»
OrigissiPl (impmlaiiehea) 6t»a#

s<a«®tijig .gjfesn a««^e grass
low. toimsme^r ©eeS# ^ ^ ^
tlaa*! $g|t*

S^e^tis^ gmm n«e^« -grass for
low 8««s»

' Ag^fi»' ^ '̂ii. S2*. T04~'7 „

Q'itet ajii
Kn©wl©s,(ls39'-40-aK .•

Stmii«a ©n doriam^y in
Ijei® fAtSftS#-
Matos.'ag^te* m-m*

Bora^tl- ia sad
iffiperftmoe in rle® bs^eodini#
i'r®©# 1®%* Sei# OoBf. Maam0§.®|p?io*

Ana'^mi^^ stmetuJ?© of %&©• iotton
0«ieS m rested to

IF<»S«$*A» ^€s©lj» Biail* 'T34*

of ^Qsetles*
Me %aw-kill looM Compau^r# feet
H@w lfois^« §05»pj>.

fhe of' chaff of esrega® ©a
geimlaatioii of seeds aaa on tli®rm%h. #f m0l4»

A®tr» 'B&QMAigmn» 408 3t^44*.

' tfee i»®la'tioii of moisture mr^tm%.
asS tl®,e ©f feawaat to genaia^lrloia
of temtujpe eom.

Soc»Agsoa#^ Hi^s 4TS*Si

di#Affitr».Soo.Agit>a. 22 s 1004*19••

IfflPQ^rtaaa® of- Oxyges ©upflr 4»
fi€iGoiiiiai^ (aoOTasioy awA
tioa.to inliibitiag laeelmla®
r9giil.atS,a0 doisaaaor*,-
Coats# ®oye<s#^lio®iJao'»« Inst«- «
487-500#



L-

fOOLB,

;&AfiKKHg axi#
B.a, 3TOA0*

viii.

194© I-jear @«ed# gsmiaa^e^
f iyst
Am«r« te^s* Ig' (ll). ? 22*
Cited Ss«^«3? imd Bi^pteia Ctf^t)

Sei^iiistion "of th© seed, of ]^¥e3?tar
gms® » _siiT^gi&ru jj^s 914^1#

fh® •g#miaati©n of s«©d of

i3,,AsB«f»t Soo-t Agspan*^ 8 33^41> .

A prelSaiiTOjT on the
latid2i of-'<di&maiia^' pari^S in
Ti.m mmo.*'
FJiiiiff#'Agisi©# jyt •* ^79*81 #•

A &t TQiuGim
|ja OoftQH#

48 « 14T-»2«

tii© SM«a%aa.ity of imatur©
Gom for @0©d»-
Scsi* jj i •642-645»-

t956-a gejOTiautt®®. af mre&le
.g®»iaaMo,ii ©f tffeeat gs®l»» .

in til#: em during aev^opaftisstt,
vipminM md aftes? jfipealsgit:.
Anne,;^t»^.iSl'Cl«S) I05-a0*\

1956-1)• Stuii^S: m thB gemin&tim •
O0i?@@a.Si: II«- ta©t03?s d«%es?g|»tog

' the gtmlBstion fe.tiiigviom?' ©f liitat
gmM»^ iwriag. «a^u:ml5i0n#

•... , AIS114.481«S^0#

1939

1940

I960

wm



h

, 5

!

!

)

i
i

\
\

A S Ii £ S



I

II8f
$

III.S
l!5

I





\

domination el" orossoi -Mmim and of eelfei. Qn.lit3i .©a

.Far^tal _

i i^imm fat Octoteag

.OT.tO
after

floworliigp
m,t0.

S.1926 OT,10
1.1926.

20 a8i6 • ' »#•''' ♦ « ♦

24 • • • -iOfO • •# « •

20 71*1 • * #' •

32 •m*o • 5.0 #»* » * «

16 89# 2 • 38.9 # » # .

40 |6#8 66.7 I0t5 * ».«•

44 efo.o 4I»S • • *

43 » « * 58.8 4t*-0 « »«

' 51" ^ # t% 83,3 70,6 • « •

$§~: • # « * too.o iitf « »«

60 f # • » it • 88# 2' • * •

64 • • i . # » • • • •

68- •!(•#«• » •«

72 ••' * •• • » • « * •* » *«

76 #♦» »* « S.5
80 i • • • ' ## • 34.3

84 ' 4* * * • • ' «**• 46.8

- 88-; - «i;« # $4*. '

92 , # » • ' ' ' •••lb# $20
96 • • * • t'* 67^0

100 Hi#.* • (».* Mn* 75ia

104 f •" 7B,9

108 93*8

112 f «.# ♦ • •• 98»1



f

mis • IIM,

Qf

m.

SftaBQK. t jiiiift to I960*

Ko»of days
.s^ter

flewertog.
tfSflO#

ffl»10-

,^Jio§ ^1,10 S.2105.

80 ms, «f • ». *## # • •

m ' ' .ft# ' • ## •

28 •# # » » « f. •*

32 iifO • ii • «•» # • •

36 Pif-g ' « • « » » « • • •

40 sit® #f « • # f

44 ' « * • ♦ •-«

46 ««• 30,p •li#i 4 • «

02 I4*S tf»a- ♦ • #

fS »«# t1.4 lia,. * •«

$0 a9.4 f3.:3

64 i;«« * ♦ • 66i7 • # »•

68 # »• •»»#, •

4> * •

7a #«* • * • *

76 #*♦ * * ft • «

m * *-i • • * • »i« 9*4

H «•: • •' #•# • 18.^
88 # * * 35*6

02 * ••# * •'• # * i §7#
96 •ft.* ' 9 ** • • • 67!t6

100 »4-» «> • • *«*- Toil

104 ' • «> « ♦ ♦ # ag*'t
108 #•# # ft* 84*5

112 %*« « ## 93*5

116 i #• - 96*4



F'

pi'

i
"tr

rtl

P,h?-'

fms - %%

^alna if>»a>8seating th« fy

aad t|seae ef 'eAriHitjal

laasoii I .tTttna- to 1^60,

m»&t • OT.10 a: f*iil©« *

after
OT, to, ^•ai##-. t»2109

flow«iw
^ins*

%f»r. tg.t.

m 16.7 ♦ # . •S#* *>* «*# #»» *•1. «*i» «* *

24 47^6 '• •'« ♦ » • • « « ■»♦# f *• «t* #-#»

f««.

28 86^6 • • • *«# #<i • # ♦. * * * #, »♦

32 87»6 9# 2 ftJ • # . * •-# « M.» # ♦. • #* « «' A

36 92.6 f*4 ft*9 * * . . 12t.i »:.«• 9*6 8*9 *#.

40 97.9 8»a |0#3 19.0 US • 17.6 11.6 19*6
44 . «> * 1M 89iO 22#0 21,# 14#3 ' I4J5 •29#8 . • *

48 •.« 21*t f#i7 . 13.9 43iS •30.0 27.6 24#© # #«

• 52 »• •' 29#3 22.7 33»f • 47.6 51.6 43f4' ...

# 58*0 46«3 29.8 30*8 40*9 43.3 4^#f f • *

60 »;«« 63. § 63*2 36#1 42»0 Sift 50»0 59#6 « • .

64 # • • 63*1 #»3 41.1 6t*i 64*1 •^4.2 77*6
68 • *« 69.8 mB 69.6 71«E 78.0 60.2 70*1 « . .

72 P»* 73.3 m*3 75.0 69*1 60.4 71.8 ai#8. 7.2
76 . * * 82.7 ii.7 S3.9 78.1 ^.5 78.0 86*7 19.3
Bo # « # 77.f 8i»3 91*5 88^4 90.8 92.7 8o»f 24.7
84 # • » 83*0 91^4 98.6 88.7 93»9 08.1 9O48 23.1
as • »•« 9i*o 98#® 86#$ 96.0 31.4
92 ' »# • * * * t'f* «-• « «. • • % * 47.9
96 #« »• *#« * m • .#. • ..# * *.* S6»1

too . « A f •# •#.»» • f # • *. * «• * 19.2
104 '• • • •»» #«•- P m » » **. *#« 62.3
108 # • * *♦* ««* * M « # # # %'«t •. • #»:* 74.6
112 « • . •. tf 4> »'* • # • - ##« *. *' *»# •i # f ii.i
116 * • * * *# » • # *«# ... flO
120 .•* ♦ i« " , i f.» # * m * • * 96.6



TABLE - V-A,

• a&tit iif MTBim 3^- toaiyidmai

.'• 8 M,ia * f.lfM* - Siasoa S to Oetober 196.0#

Ho»©f •
iay«
iKf'Iti' t8r«at

-ing#

jawiabere

.11 "m ir V. M fii vm IX

m 16«t • ' •« ,* • . « * ♦- • mm m *0% t *• i ...

': 24, • 47.6 6.7
•

•5.1 « • #• • ... #4#

m. S6r6 • 14.0 ' 21,$- •it.i *3.0 : 33.3 • 9.S 9*9 6.8 a. 2 # * *

. 32 : 87.7 t3.9 41.9 17#| 32.0 §0.4 s*a m>*6 19.9 13*9 10.S
m : ^4.6 43.4 itif 47.0 46.0 30.1' 11*1 't2.8 33.9 97«6

• 4§ •• • 7ii»i • B.a 45.1 §0*4 ' .42*9 31.3 9*4 23*6 4t«?
44- 79.a i6«i 47*^1 §1.0 66.7 f1.9 42* a 38,4 40.0 69.0
4i #« • fIfT 74.7 49 *« 17.4' 7®. 2 §0.0 38.^ 14.4 46.0 68.S
•5t " «•*'*' 96.1 '81.2. 69ti 79.1 • 59.1 63*1 fa»i 68.6 92.6 90#4

• .m • #.»' «ft 92.4 19*1 71*0 14.8 724© •^#9 77.4 64*9 94.4
-m. *«»' • •» ♦ 96.3 7Stt 79*6 '69.6 • 73.3 90.0 79.3 69.a 9P*f
64 #c'* • • • • 81 i6.2 ^2.1 88* a W*1 81.4 79.6 . »#

60 « * • • •«* «•. 89.f 90.1 88.0 6a.iS #«•* 90.1 B8i4 * «#

-n- • . t# 96»# 96.6 92.9 92«4 ,# *• t 96.6 97.1 . » *

•^6'. • •'« « «*.• » , • .# .« * ••96.6 •• • 96*i^ *.« * •. • . •« i.*

S0- «i»*« «».*' • • i . • . #.«# '« . .• * *» * **• * * • *«. **«

. 34: • # «• . «• * ».# •» •# * » . f * * • i» •. • *#.

• a8 •, # »V ' • «'•*: • •«»* . % ••••# . *.. #.. » t • .. • *«#

gt # » * . ♦ • • . i »♦ » » • » d.. * • # «*. . « • ... »*«

96 ##• »*« # . • ♦ *. • * »• •,« * ♦ • • # . # • . «#»

%m **« • . •». #
' # «««'. * .t %** * • * . ,».. • .»•#

im # * • .##. * # ♦ *»« «*♦ «#♦ . * • * •» * • .

10$ . »it ♦ » f. • * . . * .4 . -p.# • * .* #»* « # •- f. •» . * «

112 • * * • « « * « f ..«• # .. # #«. ♦ . * • # •

m. 4 • « • • * # »« ... • • • #« * • »« ..«

ts^ # ♦ • • • • ««» .» *•* # .♦ * « . *• ' _ # to • , •*.4

1t4 * * •».«« . •« #• • • ♦ . #.»



TABLB - V-A

Gemination data, of araina on iadi^d\:ial to plants (1*3. «!€a«i>atleaL^

Om&s 8 ]PfB«to 3e-.^^,1926« S#a«©B s Q0%o%m, 1960#

Fg flant mmhem ilsea),

XI • XJI XIII Sf II .Si 'Xfii- Mill m X3C ; m nil

, F©yc«3ttage ©f gtmiittatlon.

« • • « « • * • • ... •.. .«. ... . • ♦ # " » » ft f fi,.• # «.

• flp« « * # m mm ... mm.* . . * #*• ft ft ♦ «.'|r *«.

• • • • • • - « » « »«# ... i» « * . * # «.« ^ i|»'W •#. # ft. • .# # t # * .

12*0 S,9 9.0 9»5 • 't8*i' 6.1 15.4 5*8 ft ft ft « 4 . i # .

26.2 20 »1 14-1 Pw7 7.2 24.1 17*4 4.1 11.8 7.2 9f7 «.«

42-4 11*0 15.4 a4#5 11.6 30*9 33tO 11#© 13.5 13.5 9.6

57.8 2g.1 16.8 53.5 21.3 14.1 26.1 26.4 13*9 27.4

69*? 60.0 26.9 4B#9 21.6 55.2 30i1 37#1 40.6 36.9 as.# 33.7

74*1 73.6 40#9 ig.,6 S3.3 •'59*6 25#6 39#S 37.0 42.1 |».i 47^9

86.5 78.8 §7.a•64t4 •• 68.§;- 79.2 45*1 M.5 ^30.2 58.6 85#t.64.8

95.1 87.1 70.6' 7gi»3 6S.6 67.7 32*5 31.6 44.3 37.2 47#i' 80,.4

95.9 " 80.6 76*6 • 73*9 73*3 77#9 • 57.9 56.9 81.1 f|.3 B6.4

« « *'- « # * • 90.5 73*7 '•82.3 83#t 79 »0 61.2 84.5 6tt4 S8.4

f« f 96.9 'ma 91 •ao.1 B8*6 78#9 67.4 91.3 f§.9 92.2 •

« A « ' # « * ♦ • »: 96,a9' '89.5 B9.I 74*3 76.8 97.3 •fS.497.9

• « » ♦ * « « # « #•1 * • « #; 96.2,'9?#i •79.4 79.6 f f i© # . •

«# « * » » ♦ #* • « • . 9 •%.7 •85.3 # ft ft $8416 ' «.«

# » * « • • * # ♦ *»# '# » *' . . • . j» * • '87.#9 ' 90.5 • ' 'ft ft * 9642 *.4

« « ft # * # # .« f •-. , . * # •91.8 89.4 ft # • f« «). *

• « • « •• • <!» « * • * # » # « « . • « . « . f 5#3 93.9 ft ft fr 'm . . » « #

• « # « * «; ♦ « # * « • , . . . • 9 .» # ♦ 97.3 ft ft ft » • « . . •

• # «
♦ # « * # #»* * * . • # # # ft ft ft . « « ...

« • « • ^ • .* 41 • ..» *# s « «' « * • <« ft Ifr# f # ♦ • * .

* « # • H t « »' « * #:»' # -il • • « . « « « . > » # ft ft ft » ## »

» • • « # » - • * % » *' * ji»* • ' « . #'12 #'« # «'» « « « ♦ #. * «• # .

* « • « # « # # * # » » • * « • 4 • « .. *• 4 ♦ «• « • • ft ft • -§ « i» « • •

# ♦ • « • # • • # • * tt • • • •. **« _ # « # # ^ ft ft ft ii * ^ ...



SifflliB ?«A (continued)

giB3?ffiination. .4ata. Qf...grains on inaiviaoA fp plaata (F3 ,

03POS0 s i: f«t926# Ses^on, I ime to October 19S0i;

N9»0f _ ___ _
•m* \m\i_miA>w —-|->--,T-;-|.- , linmi'Minmii'iiiiKiiiii mtt Wnni hi iiwinwiiwiiiw'ij(tiiaaffwii|>t'wit iri>iTTH|iiiiii<iaiiiBiiin iiiwiWi iiiiiiiww— i«ti—

aftes? . mil m? OT MMl I^II'otIII MIX f..»n26
fiowaajw • . .

©f. gftwainatton#

^2 pleat numbtars line®).,

ao • • «' * « • •'*« « *'• »## • • # «' *#»

24' • » « f ♦«' » * # * » ... *.« * • * •

28 •» * * V • » # •# #• f.. « # * » • » #-*:4

B2 ^ ^ ## # • #» , ?*•' • ^ # #'« t *«. » • • ' « • » tf

36 - * • •s? • « * •» # # '» • «i # # « «

40 11*9 5*3 * • « # » tt f »«» • • * . « « t

44 32*3 19a S sa 14.1 ' *'#* * •# # # » f

4S 44*9 3g.O ,#^4 43-§. 11*9 9*7 • # • -• » m i**

•• f2 26,4 4-1 a 11*0 34.0 23tS 9.3 6*9 ». *

56- • 61.1 51*0 tf*0 40..6' 42.9 16.1 12.4 # « *

€0 •• •TS.-g 57*1 60.*. g' , 48i8 •41«:2, 20.8 17.1 # «

••64 ' 7m 6S«0 64# 8 §4.7 67*5 19*0 27.6

68 78*0 na m2 74.5 63.0 . • •30*2 30.1 * »*

?2 . 83»9 fBiS 77.8 74.1 '##6 43*9 28.1 . .*

• n ' 88..7- 8S#.$ §1.1 • tl.B •68*9, • 7B.5 58.1 29.1 6*3
m • . - 94*9' 97*1 ' 75a ^90*3 • 58.a 59.2 • 9*6
84 ' # f» • 79*6 96#9- • 69.8 81.7 1i*9
88 «%« • «.*: " '#• 0 82^9 71.9 83.9 t4*1

$2 ' *» ' "• *. *. 85*2 77.6 82.2' 40#7

«6 »»• « i • ' 4t -# «. 92ff 80,8 76.5 4©'»B
100 »•' *-*• • • f 97* S # # * : 9G.4' ai*3 44.8

104 * •« -« * • " # # * •.«If #-# # 95.7 91.7 59*0
108 •« ««# ' '. ** • #. # ♦ # « • 96.2 63*7
112 # • ♦ ' ♦ • # • • f. ' f * # « # * ' . 75*1
116 «#•« " • * • • * « # ♦ # ' • * « • •. • # • Sp.«6
120 #«• « • • * • * ' # V «t ' i •. » « * ' • • « ' • • * 92*7
124 «»» t « * . *«' ♦ # * 96.6



•fABX/l - y-B,

QaitBiiaa:feieii data &f ^graina on iadiyMual Fia lalanlia. Cfj- ganegation)

Qs?o®e t X S»g1©5* • ^®8»on t Sme t© Ootsfeer I960*

.t0iM iftHtm

davS^ Paront
^'er
flowering

Fg pl«at fiuffibers (]^3 14ae»)#
XI; III It : v n nx

te^ettiag© of gemiuatloa*

VIII II

20 16*7 ^•8 9 ft ft » ft ft #«* *.* ft ft ft ft ft ft

U 47«6 24.3 • 6,1. 6,9 • • • ' . 4 ft ft ••### ft- # ft ft ft ft

28 66,6 » * » 20.4 13»3 12.4 8.7 7t7 7.6 7.4 9.4

32 87,7 46,3 29.3 21*8 42.4 ... • 17.0 19.1 20*7 10.0

36 $$*$ 50,0 . 42.3 si*s 54.0 . 12.1 21*4 t6»4 ft ft ft 6.0

40 97*9 44,4 54.3 30<4 32.9 42,2 48#1 31*0 42.7 19.1

44 55*0 70.3 34«0 57.3 31.9 48.1 43.6 61,6 23.1

48 67#0 84.3 37*4 55.e 38.8 49#6 .41.7' 58.6 36.9

32 «•« 67. a 88.8 64,7 79.7 47.1 58.2 63.5 60,9 48.4

56 8n7 96.9 69.T 84.5 43.6 62.f5- f9#8 61.9 ft ft ft

60 77.2 # ft# 50,5 96..5 54.2 72.7 60.2 ft ft <0 ft ft ft

64 ». • • 76.7 ft ft' • ^ 90,3 ft ft ft 80.9 78.8 73.9 68.5 71.0

63 * * * 86.5 ft ft ft 96.3 ft ft ft 80,6 m*2 82.5 71.0 75.9

72 «•« S8.8 ' ft. # * . ft # # 89.7 86#8 85.4 83#3 ft ft •

76 97.8 # ft « • *« ft ft # 97.1 92*9 89,0 87.4 79.3

So *♦ i# t'ft ft ' ft « • .. • 97t8 96#9 90.3 83.7

84 • •« # * # • * ft II f *.t* ft ft'ft ft ft- ft ##•* * * f 97.9 92.9

88 ft ^ « ft • « f # ft ft ft ft ft # # ft f ft • ft ft 96.1

•92 • * «•» « « « » ft ft • »•¥ * ft ft ft ft ft « •», # ft « ft ft ft ft ft ft

9$ «•«•« « '• ft ft ft. * -ft. ft * ft ft ft ft «♦* ftftt #-:# ft ♦ ft ft

100 -* # •*. • ft « « * ft ft . • * # ft ft » ft ft • « * ' -ft ft ft ft ft ft ft ft ft

104 #«# * ft ft ft ft ft • « * ft ft ft w ft ft .«<# ft ft ft ft ft • ft ft ft

-tQS # * * # «•# - w « ft « *•# * ft « ft • ft * »* t ft # ft ft ft ft' ft ft

112 #»•_ # ft ft ft • « * # . ft « ft ft ft ft • # * ft ft * ft • ft # ft ft

116 # # # ft • ft ft 4 * 4 « ft « ft '#• "• • • # • i» ft ft ft • 'ft ft ft ft ft

120 » # #. ft « » # ft 'ft^ » * « ft ft ft f> ft ft • #* ft ft ft ft ft ft ft ft ft

124 '«» ft ft « ft ft 'ft « . * .ft « « » • ft ft ft ft ft ft • • • •

128 * * • ft # ft ft.ft.ft * » • ft ft ft ft « ft' *, * ft ft li ft • « ft ft ft



- Y-^ (continuti)*

Germinatioii Amt&. of ©n inia>yMi^aa, mante

Cyoe'i's 3E'f•2t0i« • ieaooa t "6® 0^t©l>er Ifi©*

fg p3,eail; -Ctj |to«0).

%l • Ml Xtll XI? vr MI MIX IfXII XXX

, •• ' • twQffltage of -g#33al4^ti©a^^

iHl»wi*i*C«!i"

m MX

« # • * • # • ' ft » • .«.# . • « .« » # • * »»* ft* # # ft ft

* » • . . ».« # . # ' • . *.« . * « « » '« « , « » ft f • ft ft

# t « . j» • * • . • ^ 9 * • •*-.»# •mm* "il-ft ft

11.2 8.2. . 5.7. -* * *. «•. « « • « * t ♦ • • ft « • ' ft ft

12*7 13.5. 10.1 . 5.2. 17.4 5.5..a,7: # *.» . * f « -♦>* • • ft ft ft - ft ft ft

m. 9 m 1^.4 14.2 15«.7- to.S -8.6 22.7- 6«7 . .6.'1-- 7.3 9ff 6t3

18*8 30.3 »•» « • 2tt4 18.7 .15.8.a7.t. •^4.1 11.7 6.0 15.f ia*5

ia#9 41.7 33#7 •19a, #5.7 ". 8.3 •11*3 -32»t- 24.1 « « # -, 14.8 t©.3

26.3, 30»6 3543 38ftt 48.2. ao.g -39.3 43.9 17.1 28.3 32.6

20*0 . 50,4 43* S 38.S ,a6.2 S7.9 .34*^ 50.4 30^9 35*2

,36.3. 59.8., 41%9 .; 60»|!, 55.3 . • • S^.9 iStf .56.1 41.3. 58».4 4tf7

48,3 67.6 #' • » " 77#i 68.4 57.i.41.5 72*9 61.2 « # « 51.5 .50*6

r>i.i -69.9 - 47.6 • 86#i 72,4 64.1 50.0 76.#1 77.8 57.3 57.1 6l#6

# * «. '• 76.7 * '. 90t5 79.0 69.5 58.1 .S4»t 78.8 68.0 60.7 •?2.,3

74.0 76.9 62.4 97*i a4.9 06.0 7t.4 @i«5 83.5 77*6 694 •tSi.5

§4.3. ,83.7. .77»5'. # i * ii.a 83.-0.8l.©- .88.1- 80.4 73iS .8a.3

..89*6 . 87.3 .##»• 96.6, 91.0 91.7 ••»•* * •93.8-91.2 76*4 84.2

•90.9 . 7g.9 .... • ..« # 96.8 98.9 • * . # 97.a 87.1 87.1 86. 5

•9i#f ^ 92.3. 94.5 . # # # # » «... • f-. f *- # # • 96.2 95.1 90#8-

t « ♦ < 96.4 9G,0. ».» . m m 4' «. • • ♦*.- ' »• t # » • « ft • . $m

. * * • ' * • )i. ' 9S.S : *p * # » * .« • H -• • . » * ••41' # ♦ , « # " ft «# -

m 0 • ' • •* f 97.3 * * ••» # * • . '* #•«-. # # ft- ft*# # # «

» « •« . * • 0 . «.« . ♦ ' m . .. * a • . •«.. -«•' 'i* # # - * 'ft ft ft

# • • ^ • •». - . * f- . «## » • . . . • # .. # ••* » ♦ • ft- • 4 ft'« ft • ft

# # ♦ » # • ♦ »». %.# » # # • . * # » . -# * « '=•* • .» ft a *•' ft ft '# it # ft

«(« « '. . * • »• • , * •.. . - # • *. ^ tt-*' m m « ft « i»ft ft ft ft ft

« # * # « • • •. . f • . • #. 4 f » • « • ft ft * ft # ft ft ft

• • # • • # # •» .. # ft ft ft



fABLS * Y-.B (continued)#

GeiyinatlP« oa individuaa. tilanta (15

Cross 9 tfB* 10 Xf' Smmn 1 Sm^ to '^ctofeer Ifit#.-

Ho.of
dasro *

.XMt
fXemT^

% fiast awbei® (Fj iiiies).

MXtt XXI? OT mz m% miu mtz

ges^siamtion*

XK. tttlOS

.20 , «#. t' * 4 « - ♦ f * «»• • # !i ♦ • « « *♦ #

.^4 . * * « #« *«*• *4* « » «' *.«# *,»» # » * # * • i*.

28 • • • ♦ • ♦.« .* • m * • • • t .♦i- #« • • *• • <1 « « Kf#*

J2 . . • * • ##4! •««» * » • * # '« « • i «:• • « • ^ # <11 » #•#

m #• •» • • It » l #• • • '< * » » # #.». ♦ » . • « # .»• * ♦

40 «.«. • » •» f t * « • • # » . • • « • M* - • • • • # » ^ 4 * A » .

44 6.3 7*0 . «i •# • f # - « »>

48. Sil -*'*•* • tt » « • • « »* * It « • #» ###

iH 32.5 18»2 wa 14.9 16.5 #•# # • f # • ♦ ».* •

56 39»t 25,9 ' j;^i ^ 22.1 27.7 6,7 «»* -• » # • » • :

iO 45^0 4ni %%$ ».* f 33.9 lOt? #* (» • » fr # f »

64 4T#8 32s 37.4 50, § 24i7 6*5 5.1 i> 19 #. • h**

$B §4,2 67 #2 50f6 63i4 45f.3 10a 6.6 5.1 .«*

72 64.^ 71*8 siia- • • f - .68.8 63*4 13.8 12.1 7*2

76 74.4 75»S 61»|! 43.7 76.4. 5i»2 .»• *< 17.8 »*» • If ..3

79.8 78.9 #.** 78.8 77,4 . 71i4 42.7 25.0 26»5 t4*7

84. 85# 4 84.9 7f«6 * • • •85...O aif§ 11*3- ,28.2,. 31.1 t3^i

88 91»8 m*^ 84ia 73.1 89.0 86,»f 61*4 35.1 ♦ • • 34 a

32 97*1' 91*1 BM S7.^ 92.3 90*1 m-i • 51.9 31.1 4T»9

96 « t 97.1 ftiS 88.6 94.2 96f 1 f • • 52.7 . • * i6#1

100 * • » «•« #♦ # 92.7 •97*-8 • * t-#. i7-.i 58.1 5S.5 19*2

104 » « • ' * *« »«» 97-2 *..* • ♦ ## 88*3 65.3 49.0 «2.»3

108 • • a * » « 90# 3 72.4 72.-2 f4»6

112 • *. # • « * « # * » ♦ 1 96# 5 79.3 75.6 91*1

116 * • « if*. • * # • *« .#» * - # J» •# 91.0 81.7 93.3

120 « « # »♦ f- * # .«-« * .,*.f # # « 97.3 -«•. • 96.6

124 « « «. m mm • « *- .. • *«• t,# » • * m: 93.9 f #•#

128 # . ' « « '« • .• *** # * » • • « ^ 95.7 #.# *
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V J, A f

Gompmidsom of ge-miiiabilitj' ef tha #1.® 'Tsx-ieties^

(t^e2?sj4nation teptsi 30 days aftar fiowtriiig)#
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f i A T 1. II, *

OoBpftxison of comiiiabllltjr of Aarlitads on p^rmtB,

and fj ••

CiDM I— PTB.10 * I,1926.

(^•ri»d from fXow«tln« to tootlnc ««• 40 dojrs)



;vi|nv^



i'^ 6,

V -Sv""

P I, A f B. III.
"•i,

OoapaflMA ef gtaiinsbility of MorlioiiA* en ^lue^^tSy

?f and Fj •*

OroM I— Ml, 10 X T,2105«

(Ptrlod from fX&^mtng to testing *•» 60 days).

m
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P L A f B. IV,

•aidAtien in c«xsiiia)illl«y moA eolous' of gnOM

fyoM l^aats*

Cross PtB«10 X T«210%

(^•zied from flowsriii# to tsstlng $0 dsys)

"I'.V -a
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P L A T S, V,

Comparison of gonalxmblllty of hollod and nozuaX (untaulXsd)

grains of tho six rarisliios*

(I>olayln« affect of hull on geraination)

(Peried tgom fxiiwwing to testing 14 &9^9)

« m.10. ifeaied,

- 00.to. mx9d.

- 00.13, Sailed,

. PTB.to* ^^etballed,

• 00.10 Wahttlled*

- 00,t3 G&httlled,

• ». 568 Hulled.

• T.1926 %ned,

« T,2105 Mled,

t. <168

*. 1926

tTnimiiei.

MnOled*

• S • 2105 Vxilmlled*

Qood geittinatioii*

Oood gemination.

Good gemination.

Ho gemlsatien*

Ho gemiaal&osi*

Ho geminatioii.

Littla gemination*

3^11tie geriiiBation.

I'ittle g«»i&ation«

Ho geminaiiea*

Ho gomiiMglieiu

Mo gexninatioiit

>4

' T »>• "»V" N »i
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P 1, A T B, VI.

Cottpailson of fomdiMitieii of liallod and aoxmal (uahulXod)

grrnim of mix vailotlts*

(Blffoz^onoo in porlo^ roquirod by variotlos for gozmlnatlon)*

* PtB« 10. UahulXci* Oom^ot# goxainet&oii*

Period from
flowering to

toating*
40 Aayfl*

«• Oo» 10 tlnlniULled* eomplete gemiuatien* 40 d«y««

Co, 13

T. 568

UnhmlXod*

. T.1926 UnlnilKid.

^•«105

*. 568

tJalmXlad*

Hun«a#

T.1926 Hullod.

T.2105 Hullod.

C!o»pl«t« germlnflti^ion.

1*0 gerainatton.

Ro gominatlon*

^o goxttinatlon*

Coapleto ga]!<aln&tion,

Gomplito gemination*

Ooaipleta germination.

40 dayo*

30 days*

70 days*

70 days*

30 days*

70 days*

70 days*
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t i A f I. VII.

of the dtaaying effeot of hnXX on geznlnation*

(f,1926 m& 7.210$ touted) •

«» Co* 10. Hulled grain. VUU gemination*

• A ♦ Itoll of T.1926.

- A ♦ hull of T.2105*

- 7,1926. &li»e ovor
embrs'o out*

• f*1926 Uncalled gx«in»

- 7*1926 l^iUod gvslii*

• 7.2105 C^uBO over
«il»zgro out

- 7*2109 Unhailod ipralli*

- 7.2105 Huilod grain*

Full germination.

Full goxwiaation*

Voll gemination*

Mo gemination*

Full gominati^*

Full gemination*

Ko gemination*

Full gemination#

{ Co.10 of aatt#
I maturity*

^aae smtiiritjr*

Sa»e saturit/*
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I]!ifXu«iio« of •«tt«on«l •ariatidits

en gmiastlos*
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INFLUENCE OF SEASON ON GERMINATION

SEASON: OCTOBER '59-

FEBRUARy '60

VARIETIES

Co.10

B- CO. 13

C- Ptb.io

D- T. 568

E - T. 1926

F- T.2I05

SEASON; JUNE-OCTOBER '60

NUMBER OF DAYS AFTER FLOWERING
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EFFECT OF HULLING ON GERMINATION
VARIETIES

A. Co-IO

c
HULLED GRAIN B - Co 13

"A C - PTB 10

D- T 568

F.3 E - T.I926

- />ox=:5^ P - T2I05

B /^ UNHULLED GRAIN

X,

5 5

NUMBER OF DAYS AFTER FLOWERING

PIGfURE. II



ja-

f z a 9 ft 1* zn.

Inharitance of »««d doraeney.

V 'IT



S:

INHERITANCE OF SEED DORMANCY

i
A_ T-2I05- 9 PARENT.

<
z

B _ PTB iO O" tf

i -»<>
LU

O

F-i-CROSSED SEEDS

A'
F-ii- SEEDS ON F-i PLANT

LiJ

2 30. \

NUMBER OF DAYS AFTER FLOWERING
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