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M ?3!«^)t^^ ef 1̂x9 ^lllebis imm tue 4efe& 
4«Qr aft«r a>Miac for tXis f-i ^ n ^ ^ s of 



III12.II£I.1£I 

liBdlsa, (29tt msisra, L.) t>«Iongs to ttm tmdly 

G^m^Lmm «ad i s ouXtivii&ad a l l ov«r the \«r ld . TfiPious 

t2i«9ri«8 hs9« lMO& pvopasod to aeoouott tor tbs origin of 

tMfl pl«Kit. BiBoent disooiTfirios of foss i l msSkm polloti 

!»3r Bargljooam aaad M.s ooXlabord^ors (1064) ba^e astiMisliod 

tli9 ftxLstonoo of %ti,8 plflBt i a lii^ioo, »a«h oarlior 

ttian tiM sioe^ pziadltivo tjrpo of agrioulturo JSBOIA to himm 

oad^od •syviMiro in tb» ^m^«sea. tMoisphoro, Za Xadi« 

tiii imlm laas bo«& gjioiei aiiioe ««rly dariB of 33%h owatiary. 

Tl» flQ^logioal studios hsrvo oati^blisiiod 

^adoOf «sul (^ntml Aaorioa as tlao oos^ros of origin of 

maS,m* Ixk n^xire tho maiao pls i t i s diploid liasving 2QM0O 

oimmotKmQQ* I t i s ths only i^^oios of {^eeMS **2Be<*, 

m India ma^m plaoft i s ŝnoim t^ various nami^a 

as «i{alcai*y *i8siai**} or *Onadiian«. Arong ooroals t lds 

flrop oooupios t2ia 4IBh positioai tvon oultiv£$ion point of 

vimr. In 3&Q3»03 tho total aoarago wa^v mt^» tims 
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^ a^N^il^ field btiii^ a ls« M». I»«P aot9. to a«|«s*&m 

i t i s gsi&m in l |@?@ii^ ae^res Qt Imd m& totcO. pz^t^ 

^Mi&xk i s ^l$4^Tn %ommB» om of tbis 4 ,00,^0 A0r@s of 

Imd i s eu3.tiv€fe9(l i s tMaiptur <list3?i(i& aloud mid pm^^xma 

MBf4M t^imm^ of grain, tim av^a@« ytmM ot mslm i s 

aim WLB^I^ i » tliia ar*a b«i:Qg ^Idven aAs. ^or aeaft. 

H^a9 h&s tt&mk ptl& in '!ĝ t:riou3 usages. X̂  i s 

donaii^tS ^ )ssmm hsdM^Sf uadS as ea^tls f^dd sad i^ aLao 

tteilia»4 in tisj iadtisfcrial parpo^s for tsl^ prgp^afeioa 

of sfedgr̂ liy roKii« «Iotio|i^ p£i>«r «ad ^Aifious pXas^io £!td&»-

r ia is and i%a»̂  othd? mmskm^A ^eQ€v0%s* 

In India laaiiss i s M ^ ^ j bttroi^gous m^9:jd.al» 

aŝ Nttitlsr a lot of ^ o ^ lias tm&n tekmx v^ %o isipj^vd tM.s 

QSop* <fb3 s3r̂ @Bi£ îe attops tQvm?Cis %tm im^m'^mmnta of 

till dZ*op %^ff& str^sMd br 6iJ? P.M. Oiarog^i^ i& 104$^ « ^ 

X*0«A«1. Soli^iass wax'̂  ^ a r t ^ a l l oves^ lEdia for m^js 

br^94iiig pso-0f^mi»3* aoi^ a ^ a r i a l s of li^l»?id maias b^i^ 

b#oii 7@ldasod fo7 oo^sm^roial purposos vl^ieh giir@s ^ > - ^ ^ 

W.^hs3t yli^M ov9r tli@ XaeaX ono :̂id i s ^srly matiii^big. 

?bd sldldi t^eh in i t i ^ f i s not a tmitas^ 

o&itrsuitari i s tl23 result of iatdfasfeion of a um^ms^ of 

fasto^a lK>th headtal^a and aaviro^si^QLtal. fMs i t boc^mas 

asi^ntial to ^v&j the various cliaraat^s and flM otS 

ttmiJif affsots on tlis jdald. TItis tf^a of î ud;̂  i s fai^-

l i t ^ a d l>^ tha uaa of Oosralsil^ioii studies. 
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Thst prasant WDTK has been done %o s&tidys 

3.) Tlid total QQ9f£loift]x& of Ci»j^9ld&ion f^r diffeipeist 

rations* 

2} Ttm partial Qomttl&lmt of 0&rr«l:^ioa tmr di£T* 

$?«»& ehskTacrtars wMoh m^e oontrilyu^ioxi on ylold. 

3) f^r tli» p£odu@61oa of Tlald^ {|oau oosiblaiiu? pai»ats 

hmv& b̂ axi (iveXu«^«A bt̂  OitBî ral mad S|^<^fic ooEil)ln^ 

iiig ability, as um& 1^ %iro»«Ed & 7&»isiy(2£Nm). 

4) T&tt olt^axitars BlaaviskB liffedxoaiit. 
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Hl l lU l l l l lKWI I — I X M M t l O — O W milMO 

malm mopf fipsi^s3uly arttgfizaiog Qorr«3Lfî io& ifcudUl«t| 

immsQsi& md Ota&lvdnB aMUtr* tbi pr«s«!^ if«vi«v 

biEV« ^ « i doae oa iiiucEt̂ ltedbl'VQ oharac^ers of tue pXaot. 

T2i» iEiio«aft4s« A-̂  tiM rdlajbionsldp ^«ttMi«a tiie vKdout 

oltytltufeas of Ixii^od lino ADII th i ir f^ iQrtalda I s oonal-

dorodl to b@ uadfuX ia «ol«fltioa of tim parsat. Tht 

ĉ ttdy of %tm oosifalnlBg iiliULity for jparopar seleotioa of 

tbi mî ojdlaXy dii^eotljr Isolp^ in rajootiag t J ^ poor 

por^ora^M eft en oarXjr lAaipi, tla&s tuiXping i a a««ing 

XsSbovge g&SL oaopoaditiiro, 4 Ijapief roi^ew of tM atinly of 

hgboroflls i s also r^portod. 

^^a4.o7 ast2iod9 for %im taprotro^st of sualatt 

«rop lioro based on soXeotion of suparior o^@ fî oa opoa 

poUiniibod ai^orial, fts CUOIILI t2» pl«it ohoraotors voro 

iig(turall|r rol^od to tt» propor ^o l4 . k&tli %l» tmXp of 

dô roXoptaeŝ  of liâ r̂id aa lm, tba istportaaoo of mxr^ls^ 

tioa studios baa inoroasod troEaandaously. 



m&s^ ilBXO) fbtia^ tli0 nog^ifd m^tfieimkt 

ÛlCy SBod poattii^ correl^^ioji mons t£i@ hsigti^ of tha 

p3.«Qt6 mA to sittXd (4^0«dCf). 

tiMê wiiâ  yl9l4 and di^'s to tasseXins m^ da$-s to ^lidlxig. 

TSd.8 iadlQc^^ tli££& ttid pXssit flo¥€t7liig I ^ « ^tMn a 

givaa irarl0t3r pToduo^s tdns grains titaa tlid «arX|r fiover-

i i^ pleaxtt. IIB aHm ft̂ uM tl)@ 2d|^ oad sl^alfldssit vaXuas 

to:e Vm CoCf^ol̂ a^ of ao£ir«l£^lda iMit̂ nMa v̂ 4s2s& of g^&Ln 

aod X^aistli of the oob vis . (-̂ 0*877 2 0.008)* Xn Ms 

oplnloa tho diaaet^or vbleh I30 Jiaasu3?«d ^ooi3« aa laaipoxtmit 

03.9011 (2aaf7) i t^ed thflb tass«li3iS «id stlklos 

d£^8 ifir« :r«l i^la tiadds for ooiapaidjis vaadatl^s fioir 

««arX|- a««}uri2tg} and î i@e«î «d tbeft ootiats s]3ou34 b« msd.9 

aft«v V ^ ^ plaits iiad t»8jMil«d or illk«d; mnA nert aft«r 

VB of tho populc^ion had roaoiuid tb£^ dtti@»« 

lim^slais iWSSQ) took 34@ iB^P««d Xin@s of 

m$,m deerlvtd fsom 34 T«ri«tias osuS. esO-ouimed 210 total 

Cosral^ion Oooffiolo&t traXuas, Oi2t of tliose Q& ^we^ 

stsdlstloaXli' al^iiftoaat. ai repoi^dd jposltlir^ doi7*» 

Xfitlon J^r hai^ of tlia pl«eat (•<̂ 0*S0)» Oob« psr pXaact 

(4>0«S3L̂ i Oob X«a^l^ (•I'O.aS)^ md Cob dianffter (4-0* 3^) 

%d.tl:k SrlaXd. 
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Uany of ^ 8 fittdinsa vero ii#giftî »ttXy algnl* 

fi0ig£6 in 7@̂ mfirt̂  to Y%aXA mi& &a^» to sSJUsixig («>0*aft>« 

Ttm wxanHsifeioa «o«ffiol«at mSLvma h0kv99a yi#ld oiA 

da^s tas80lin«s iMX'e ^80 aegii^iva but xiot «ts&lsdiO€iXX3r 

proa«iQ« of ^QJltearlous dasp&^^^^s resuXtod in la<3^ of 

vigour aEtd low yteMn* 

?9899lviS&^a (3aaD) ziiportsd t h ^ tm eltar^ 

iitdS's 8U0h as tiGw of fla^extBg (Tasatllne £>nd aUidUie) 

p9S eento&s of zaoiâ iism la imodsy iMigttt of tlie dry setds 

wesro oosrola^ed aeaong; themmX-^Ss hvA %h& Imt^h of this 

oo!> was 2iot fbund to )>c oorreXaS&od ;d.t!i seoy of thQ 6bovo 

ebaraeters and oonoludod thaSi ^sxlytMna in ooxn plaxt 

^old Qot 1>€ lud^id W t iao of flovavin^t p«? msitaeiB 

of laoiiburo in sacdd aad drjr fl^ v«igM aUmo* 

Wssfe & 3}3smmn (1039) oarridd ovm ese&cnaive 

9611^08 on doi?»cil«^ion invDlvins e«r%ain olisraol^ors of 

inlawed Xind i^tli ttiofw of tlidlr msoama* T^ey 9epoT%«A 

t!^^ d«fc« of ^LlMng tmA tbo oos*vtl^io& ifAvm of 

(••a«^4B> id.th 71404^ wiidroafi PX«ct l:ittielft £iad C'»0«27a^> 

aoA Oat l«n^& (i<»«SI|f^) iilth |tttld« 

ICistl̂ ^n (2aa@) ui^ng t i » variatiss iiX^oria s 

Ja la as par^irbs siaSo owstain ooxrsld&ion lAiudloa in mXm 

IfS/liatlda* M notod in W-^ lio'^sids theil oaarXy floiMurlag 

(Teaioling sod silking) v«ri«tid8 vsre more pxoduoti^o 

Wt oooXd not djs^abiis^ the saas rosults in 7^ 0<B%>S8O«. 



lî toMsem & mit& (1933) fouM l i t t l « 

r«l£iions&ip iM^ymmi wilglxt of grains &a& Qttmx eiiari^ 

0td3ra of tli3 pl̂ (s6 lilce tasseliog mdl ailK Îng Si^ds, 

^iibixis (1@36) fotmd ttui hoigM of tins 

pla)3t, atisal»0x of gri^a l«av«»8 p&ie plant ami vi@[>u7 of 

tiaa plaat î iro oorrol^od Mttli li3Si0&#s9 i a t l^ miibtiPitsr 

o f %h& 02%»p, 

cralgo (1&08) foimd thai yi^ld of tiso pl^x^ 

Mas loss oox9<»lidiV9d to ttioss ol̂ araĉ ^ors wMeli lafl\;umo^ 

tM vigour of tim plasfc îcl vesstativo t^ntli vis , 

btigriSi of tli$ pl€sit| auaboZ' of iiodd$ arui iBt@7<»Qod$s p^a: 

plaK^ sad also 4>2'̂ 4̂  laavos pes j^last. 

Ds?8iipor6 (3007) ifoport©^ idgldy poslti-v* 

slgnlfioaat oorrolaelon, valtis for loiit^ii of tlia oob^ 

dltfaatiir of «»b| lidtli rasp^ct to ylaldj i,o* (4-0»8?7)> 

€»4 (•t-O*̂ ?) ra«pa0tivol|^. 

Jos^nson & Brawt̂ iOcQr (1027) sttidled x«lg&ioiu> 

sMp 1)«tii«an oert^m aar eliaradtars of labrttas and t l » i r 

Orossoe. Tbŝ f oblalnad positii^a signifleaziit ooivalsftioa 

value tor vsstons oJiaracftaPs, ^ z . balght of the placft, 

oob lani^h, oob dtmsaftm* -idt-. tlie ylald. 

IHlsasn Lsisffixer <li^^) fotmd thslb oaxvalm 

inbread lines nara diistlncrll;f eapQTi.or to c^Iadra as parmxti 
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as ifsXX sm Cr ssfts* M fQvmA that Qo«fflol«c(t ot 

oofTtlifblon. liet^Ki yleXd sod bright of the piaaat vas 

positive asd ai^iifioant in F^ osossaa. aiiailor results 

Wft?9 Teportdd br Hasrs (l i^6), Hs fbuod sigoiUcmt 

oorr«labloa y&th inlght of tha piasEt ^&& oar l<Bigtli with 

yi«ad. m fdso obaerviNt t h ^ CBSSWIS vith J s i ^ srloXdlns 

i^raiaa usually gsc?8 b^vttar r e l e t s than «ceD9s«8 idth lov 

yidldlag str^ina* 

Hlehogr (1^16) ©3̂ 8̂  th€(t tbero uan a posltli?© 

0O33?»lsMon in length of tha aaa?, baigl* of tha plaat 

nith srltld aaad tovsySi a aogsi&iva oorvolifliioii idth jla24 

Qiia EefaoX sows atfinhors* B» 90l4 **T>o 4«ii£M;« tl^ le^^tmk 

psoduQ^i^^ness of gpod #10? s on tha ha î̂ s of th^LX sa^peasranee 

i s Bot wFa9E?emtad** • 

aasssatr (iaa@) i^udlttd tho h^^tib of aa i«t 

plm^ s In rQlitbioB to "mei^siAve g»o%ith sraA £b\3n4 i t to 

^ positivoXy oor3?ol€^od« 11» sUm to\m^ a posltii^ 

oosrel(3^io£i voluo for grsaxi Idmios p«r plant md yx> 

grain wig!4^ t>iith the gdald , l30%>(r?ar, tsQ ooxil^ not tta& 

asy oorralatioR b«tM0«i tliaa t^m. ft>v aafcuritsr, longth 

of tl}0 ooh an4 oob diaobst^r ylth yield* 

Eall&r (3048), in a S doublo eroaaos mi€i 4 

flUn^e ero39113 of med.m obŝ PTOd time laaigth, digiaaî er 

md S^isl* of the plafit to h© stroaaly poadtiva oorralgbad 

H&th yiQld o f t i i S i3l£BXt. 
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3ritll0wfxiiit type of maXs»f mu^vd»d ths^ yields of 

tim pXaat waa assoMa(t«d with Xosî r̂ ntmOydr oC Xacĉ ea 

por pXfest acid iixfedssiodes on i t . Bis ooneXualons wore 

not lMi*ed Vfpaa fltg^lsfeleal MXOUISMOUS. 

Hcmto/joE r̂y (2&XX)» •^'^ (3922), Ho Call 

4 i&mU.0t ( le lS) , ^AHlaBis & yelton ( i s i a ) , X v̂e & yants 

(10X7) 9 Brxmmn ^ y&XX^ <1£^&)« eb^sir^cl th^ the^Q wmm 

t» nS^&^Si&mS* oo£9f«l£^ioa b€«tMe«ii yidld aid l « a ^ h of 

e9b aod iiisigJat of tm plant. 

misto^msTf <3all) reportdd t&at ears idtli 

groaflser len^h produces better ^eld^ bovevo?, the slae 

of the ecer was dopexideat upon envlsoaiaentsPL fae^Z's. 

fwndrtli (10090 Tepovted t i i^ eear vltli 

^m^em ims^h vas directly correlated witii mlgi^ <»f 

tlie ^a lu mid yield. a& wox&ed out this findings yAth 

Gm'BiQv Com, 

gwintnshan (IdM) divided tb« malat \Farletiee 

lato various &EOM3?» aoooi^xig to eer a^z&, m ^ ^ e d t^BS& 

eorrels^ioa b t̂iMen yield cKid eob l^ti^^ wem not ai@[iifi«» 

Olaoity J^ill and Hiore (1&X8) iadiee^ed %hm 

tliere were so iiell masted tMsis < ^ uaiag eisr eliftraoters 

file:///Farletiee
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to 4»tmfaA3^ tli9 ^eld* flaey further jDouad t l i^ positive 

coxarelSEtion t̂ twedB length of tiia oob and yield. Tim 

results Here m>% ^ipoifleant* 

JAs^OiJsmi. (laae) gtudied rela^lonslsip of 

ear ebaraeteidlsties fbr g gtmeriitioas in ttte eorsses 

wltb tlieir ptfn^e. ai reperted thelb length sKid dispeter 

of 12)0 O0h had potfltivd oorrel^ion vdth yield. 

^Mnaon, Oomî oQi: & Harvey (3aal)} had 

lô esKmted both phenotypio and geuot^yiio oorreldtion 

inVQlvixig a 8^!les of attributes in the eroeses toT %\io 

g^ierstiions* In few eases the two estimates of asaooiai-

tion differed epp^^eoli^ly. Oobs per plsnt, vas the only 

Gherafî er whieh shoved h i ^ positive geoetie oorreloition 

(i-O^aaS^ vish yield but they obtained low values of *r* 

in yield eud other oharaeters sueh as ear len^h as veil 

as for the heigM; of the plmt. 

Kftpf (laS3) noted and prldioted the values 

for *T^ tow the len^h of %h» oob and diameter of oob 

when Qoî ined tdth ^eld in sin^e orosaNis. 

Murty & aoy <l9a?) studied 06 varieties of 

aaise both indig^^us sai e^stio in respect of different 

plant and es^ oharaeters* Uith a viev to find out ohar»» 

eters whioh vere assoelated with yield high total eorre-

l^ion eoeffieient vere observed between length of tlie 

ear and yield (r » •î O.TSOjf), lOQ grain weight and yield 
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F a c i a l oorrelitfsion oooffi0l@st weara wsl:«d 

tt«r d i « 9 t « r , tar Xmx^h end 3iOO ifrain iieigl$. In 

Ti^d pliEit iisisM i«a8 lii'9o3̂ 9̂̂  eaxd iraXuos for mioh 

oosgrnXeEtiozi oo9tfi0i«a« iM»r9 ir«ry lov. 

pKoai2i«z£k in ta^ensdittins M ^ yields and CTtber o2sara» 

06«?3 to tb0lr psosmXms l a orossQa* Tlid Xinos wlaloh 

Qoald tranasiit easily ax^ igooim ^i 0>od oo^indrs. 

? ^ nxst idea i^aaFdlB^ t l^ ĉ zatiiiiMSlag abilit|r wfts 

tOX i&lirad «lk»<)i£ did not pi»»dui^ «aie «B»I8I& of viedur. 

of a dbaracAwr irfttleli tmx ^ ^ladi^d in iTg popul^ion 

would provido a si^ans of psidietii&g ths va3LU«8« 

3i«lM3r & Mâ nir Clsas) r»pojt«d tb^i mae^ttlo. 

iiil)p«d8 waiv tMittsr ooi«t)iii«rs timi othtrs as MM i^ppaan^ 

fvoa Idghir yl«34ias flidlitsr 0baii9d ^loa Iqrttvid pivogalnea, 

T ^ ^n>^«i of «fVttiUî ioii of afi&w iabfvds f»^& timix 

9smSAMtns tbiHtr point of niow baa bo«& taaiaod fson 

tVD differoat «i$l9s* Jir«bi3r, %9r ««6aS>li8ldBs the 



B 2B 

«ixv«iXatlon %«̂ ii9«]i eluopaeftttrs of lnlis«4 aid thffir 
W-j^ 9S09ma pto^Q9d (,tX9smlt>mh l a ^ , Mlsmn iMsms.&t 

Had 0oul^ ^ 3^iii!l«a liy adfeual ii^ridl piogaoies oaly. 

sEbllity af lobTDds beoems £11694 In tlio lolUNiftiiig pxoo998 

Tim pe&mdvs^ ^ r oyoliii^iBg t ^ inWt&A lismm involves 

a) %@ol£le oos^lolog aaiili%3r« 

7113 t^m. ^QismteSL QossMnins iM,lSMt* i s 

in lQrb]Pld ooabiaet&ioa**« IMs vas psoposod by S]|̂ ait@8 

d ?â tim <X94@). It i s ii^radti^Ojila to t«st tha line 

ai nidli t i l l tbai? single and doiilklo ososses »«v# not 

pKodudod* a»9«ral ini7««ll^il^rs b^a 3̂ apof%ad d^a 

bearing tba poiafk Siassalbaob (lass) fbuod a gsnanCt 

jroXe îoii b«t««a«i tb& yiald of ibib^od line SBOA of %hfdr 

tuM^ lorbsld o^Qbias^ioa* Biehay 4t Oo%K»zf£3rs (ia>^) 

adiTDQatad a S3vi99 of inbrad tai^^rs for dttaasiiiing 

tbe gane^ral oojaiblniiig; ability of inb^ad HE^* Jan^ns 

md Bmmm& (1^32) gifoupad tba inbrada md t««tad their 
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po7lb2%i£iuo« in XsOse^A T«el«ly esos«t a« voli t « la. 

t«ri98 o:f ]^LBSI« oo3rsfl0«« Ttmr took Qt-M iabrwt Xii^s 

in •afth e?B̂ 9isi>* J « i » « (Xaae} s^eiov to Oiirt.s wiaesd eni 

Inla^eS -fwriety WIOSMS^ î& Ms ts^mmsf^ i a godli 

flKDM»8 vas firod tlie gtsiA poiact of QoaBiar«l«l ti^ilisa^ 

tioii of tlaftft om«8«t vî lafti? tbm as « me^tm^ of «v«3.u» 

dbi&g iatHPtsd ilBAs* UjOLOmm ilOSk) aiso ear«iad onî  

ea^ansiva aspttfiasKits on ialfiorad % iraaeiatT ^K>«8 bi^ 14 s 

aisi vas a3.SQ to fiaiei oufi, i f aooli onisass oould h& usaful 

OQ ŝftTolalXr* ^ usad inbs^ Unas (S6) as a aaXa 

p&pmSi aud oo£8aar«laI variot^ as a faciaXa parant. IB 

notle^ a mar̂ sod prapotoaooy of Inbrad sarlas for oar 

tTpa, dis»am ]f«ials%aadd; lodglxig s^sisrtaaooi s£td VBoXtovn^ 

Ity a In ms^urlty. iHs results slioitfod aiij£iifio«Bit litt&. 

3̂ 88̂  la ^riold from suoix orossas bii& oiPadlt tiaab to 

jaaklns t arunsojn (3^22) f^r thei sarlcs s t t ^ to fir^ 

out i f a variety ootaXd bs stjlrstituted for a sarlas of 

inta?^ tastars a&d results iiad lad to tlaa iiddar aoeaj^-

aaea of tho top cacoas zaotliod for the rapid eviGLluŝ ioii of 

nev inbred Hacs. Tba^ used 206 inbred lines di-«lded 

into 6 gxoups basad on aariy and li^e types, t ^ t a maA 

jal3£)V seadad t̂ rpa msA inbreds tmm dlf famet XooaU.tie8« 

Triaia ooaduefted s^ U plaees in different ^wars oorrela. 

tlons ware sbuSied. Tbey aoasidaifed tbi9^ inbred variety 

eaa?osees would a^^ to be real promise In pridlotini; 

tba parformsEiea of lines in s ln^a orosses. paoj iruasei^ed 

tln^ tills sb&uld be performed eoonoaioally In an iaolufbad 



ecmliliaiig al>ili«y &« tins '*4ir«rii@a a«t l t idtii vei^ol 

to mm& tr«lt" or "welgbl̂ d̂ ooabi&s^loa of tra i t of 

«a indefisltttly l83^ auiab^rs of psogenj' of mi indivl* 

dftAl** or **Xiiui vtmn d^od idth a tmiOtom. sa i^o frcm 

iOEM Bpodifled popiiX« îoii**« Bi fisrthor st^od thd& 

gaaorai misXtiiting s$>ilitsr had zio zgoani&g tmlosa i t s tral.uo 

vas oo&sidorod In ro ls t ioai^p to ^ loast on* «iothBr 

indiisddual or lino ui^or ^joeiflo doziditio8ft* 

Fnyxni 4 llagrs i2ii4B) to^dd, 8«Xo«tod in^rsd 

JLinftg itt fg ^ ^^ goQ^ri^iosis fraa tins oross of SJJM ac 

1.̂ 127 id til 4 inbrsel toslors* Bilba « » • tmail^md for 

jridXd and for mais0\x3m p^r omtmsm* 3ti^is6i««tily 

M.gQifieaixt diff«»F«id« in 3ri«id in ?g & f̂  linos imr* 

o^idnod* Tba s i^if ieoat aifforsnoti ii«r9 aotod in 

plant vitbin fsodlios, Thay sliovftd in 7^ linot produood 

do^rablo plassts in ec»Bbining sMXity. T!3oy alao fOmid 

IS 9 

aiU (3^47) asdtJciod thiit bettor inland 

linos a lroa^ oaployod in ODî saoroial use wore lerthloss 

as toi^ors for o^ioral ooiaMning aikility booceids of 

tliAir tondoncer to olit«rvo difforonoo mong lines nndsr 

tosl«>» 



!£• 

mtMS^ <a04@), 1S01XW <20«@)» Bldimr (1060) 

Hfl̂ slngQif (2S03) li€(«a ikldo psoirlded tii€ toi^s tbr csenoraX 

<iraiHnln@ al>iIitT ^3r i&brad Xin«s of oals** 

ors^n <2&43) ms&im^s^ a aorxitii^ie vaarloty 

laa^ v^ of lino ouiTOi^ly uaoa would bo tita beat tostoar 

tat mUBSistSsLQ tlio ĝ KioroX oooblxiiiig ability of xmv 

i&b3̂ »d linos, milmt il^m) ooi^dMd a rtfl^od mA 

mi moM^tS^^A ain^9 <a»os« as a tojtar paxwn̂  in «tal«a»» 

tixig a g so^ of s^Uobad F^ pi«ita froa a ttUigim oiocs* 

m fQvoA B tagftor did not ganra slMlair aoafluapa of «oaliin« 

lag ability* 

lHobay (10SO) â aftod th£i$ oombining ^ i l i t y 

of aev inbrod livos oould bo mio^m saor^ porf ootXy by 

tbair oirosaos and iaoro sin^o OXOBOBS ooold bo u^id. Bi 

also oonsldorod t h ^ no ono vaacloty vas li^oly to sx<o^t$M9 

an unbiasod tost for a l l . 

uatsineiKf (1963) ooQpared tba smXtSiim valiaa 

of i&t»?ad lino a, atn^a <m>aoas md doi^a ofossas a i 

tastor paras^s. Hi salaatad 8 inbirad lines Iter S^rid 

pxodoation ê id iiftiliaad tba smm 3 linos to fbsm 4 slngla 

eaeossss and 2 dotMa ososs tastors* Ms diSga suggasfead 

th$k Jtmik ot Oo&aifeS. atmblnlag «Mlity oould IM aoocMn̂ pli* 

sbad aom eoonoaaoally t b m u ^ tbs u ^ of a tassar baling 

a broad ganatio baas« m oonsidafad tbi^ salaotion of 

a line for ra]^aoi@iant of a^ axl sling lino in dould.a 

0X0 88 ocmbin îtlon uould be a bes^ tostar* 
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iaod«l fox* ai^imit^ix^ %l» vsrisaiee for goEssvca foiid 

8p«aiflo oomMntng aliiXit^r fieoii (^^pa of 3lit^« OSOSSAS 

aM obsorved tbat 9gtixiis(los of rolafciva isa@aitt3d9 of 

vasPlaaoe of 0«»eiFaX «id Spa^fie oombinisg cdollity tmm 

iadUkVidiuaJL tajp^tcistisa^ was of Xitaitad f'aXits. 

^^SMgd & âd̂ tsa. (3043) aS t̂aiaptoa to diffor^ 

mAls&9 b«ttii«i @aii07&L asd iip«oifio ooablaixig aidUitj 

bj aaalfMia of vaKlanoa s«t l»d . Ths di^a Ibr lOl tin 

posflibid eoiaMa^lons of ^oXds witiilii a gsoup of Inbrads 

TtfaV9 rtoordod. TM Xin«s iddeh i^ro toistad preifioualy 

had garo^or varionoe for gtztsraX oosibiiii&g ability^ 

!»ii9V«r| tloso llaisa viAeh waro 2)ot tastad pemiov^^ sbo-

iiad a poorar vagriasioa £br ganaral ooaMning aSbilitjr eoA 

ttmm ramilta nare basad ^ t h aaaoasition tb>^ ^naridL 

«Mia»l,n.tng eMXity iias dapandaot i;^a aOdlti^ gon^e 

affaot wMla t&a spdoiflo ooa^laing i&ility IAS dapaadaist 

upoxi JpistiotdoQxdn^Qoe ^id otbar offaets* ?!» X^^ 

'VaXittd fi:>r variaaoa for gtnarai aoiMaing aldlity suQr 

ari«0 baaaoae of liiw i s ait liar maeh battar or mi$h 

poorar than ths ro^uiiniBg Xixies idtli wiiioii i t i s oociparad. 

Tima i t providas indiO£^ion %h:s^ i t i a oddi t i s in &e(biira* 

lAw vaiuas £or o^s ixidiec^a tliali jtorbrids ixnK>XiyiJi€ tli it 

partiooXar liaa bas parflDJnMd as i«>uid be asq̂ îfead on 

tba baais of omsfsX mstSakakim al4lit3r« M,0x iraXuas 

for variaaea fos spaoifie oombinins ability iniioata 



thstt mmB ooaMacibiOtt 6iM roXat^iwIr l»«tt«r or 

poervr than oiQme&od. 

Lonnquiflt (lafiO) ooneludod thsfb sarljr 

teaftinc; of a^ Xfjifts or % plasms in top esoan parovl4o4 

a maro «ffiei«xt t«i6 or aoabinini^ eS&tUX^ seA pvo«l<l« 

a %«tt«r basis of i^Xsefelon tbaa t l » visual aatlioda* 

mUbauami & mr^Bim (Jlaa^k) aotrxiad onb 

«i(p«jplm»it9 to find, i f 2^sii ooialiining S-̂^ l iaas as 

dotasainad 1^ top esoaa tai^ lould gain in scuaXiiniî  

aMllty. Jg^ tlii l i r s t tiaia in Xndia mjogh (3066) 

soaaparad aaaaral Oo^tiaing aMXitj bafeiiaan s^t * ° ^ î̂ > 

% «A 83 flod 8^ and 30 i inas in top axossss. *SM 

eiiara^wrs sbudi^d wut^ yi,9llAf shsiling par mt^ai&Bt 

dagrs to tasatiing, ooistara par saataga, piss^ iiaigM ,̂ 

aar baigHfe, n\iabav of good aaara par p lwt , asar grain 

naiglil ,̂ loo grain i«aig^. ^Iiara vara no sigaifiaaKt 

diffaranoa in all tiaasa ooa^ariaons axaai^ fbr da r̂s 

to siUe, dasrs to taasal , in S3 aod S4 ooopailsone mA 

tiiaae vara ^ 5 par eant lavel* 

^^ai f ia floBiMnlne ^Mlitiri 

Tij0 tasa spaaifie ooaliinins ability i s usad 

to dasignsfta tijoas easas in whloii oartoin eombinatiions 

do ralfl^ivaly battar or vorsa tlum leuld be axpaatad on 

tu0 basis of avaraga parĵ xna^uoa of tlui Una involvad. 



fl^X&ine Mgpaeitj ov itbiiity of m i&hvA vMn «m8mid 

^%h miotimr iatspod in spteifio o îbdiiî ioa*** 

aiQd9rso& (laae) dafiiidd i^e i f io oombiî in^ 

^lility as ttae d«vl€iiion of tlie avoraga of an indafisi-

Uely lapga nuiiifeor of i>rogaay of two individuals or Xiiias 

from %iM valuaa <ridoli would lie aspaeted on tiia baais of 

-kmiWi. g^ioral «»al)iziing dbilitias of %h»m tw> linaa or 

individuals ^d tiia m^araal ahility of %ha famala paraii:^, 

a^laa & % r « u ^ ( a i m obaairvsd tiiife 

aaHimeeiaa of tin naliftiva «a@adtfida of tiia va^naoa 

of gonaral aod epeaifle QosH^xiins ability from individual 

ajq^risiants might be of liMtad valua. f|ia poi^ of 

mâ or intavaat was tba oonstsnoy of su<^ aatimgg&as vtma. 

mxeh Bis^QTimmi^B v^rm vapaatad over a aeriaa of loo^ions 

or yaara. î bin tfaa astlemmas Ibr aasaral and Spaoiflo 

oomMning ability tiejra obt̂ dlnad fn>m individual •x^exiMmXi 

tiia raaolts %i9ra in m^FQoi^mA uitii tlie results of sprang 

& fatuK (ld<l^). Uovavdr^ wlitn asiiims^aa wara ob&ainad 

oimr a l l years ss3d a l l loeei&iona tbey w»3fi» of asaeaatially 

of aqual magnituda. Th& intaraci&ion of Oanaral and 

Spaoifio oombini^ sMlity nara conaidarably aaallor 

fbjm oorraapoading isetaraa^lon involving ^ e i f i e oomMnr. 

ing ^ iHty . Tbao9 findinss »^fmm& to bold trua for 

both praviously teslad and isitas^ad l inas. 



SkBoUX (3809) aAvoeiti9& %haSi aft or papodueing tim 

tie 89 s^uld ho ««g6«d f)07 yl«3.d in a l l p^siitoilo oiasld 

aK3»a»s« Tb0 j^ysiller f i«v vas 8tap««Md W H«rs Ĉ Û )̂ 

vlo flt€&«d ths^ «rt«r olittaixfcli&g ii«lf«d l i a « « tli» atiair 

of ttiiir poTfbsmaa^o Host flold in 7^ tcoasoa was « lo^i^ 

oai stop, a^aaes & $ ^ i » (2&W Itraaauatoa %im mxis. of 

fuad ŝkismtal imioostaQoa on tlio iid&t:afa of tvo Mnda of 

ooza^ning atillity «nd ol^mXy diffareiablatad âCweea 

tii»ii on tl30 balls of gono aotion Inwlvad. ttm^ ^^^^^^ 

a attid^ of raXa&ive iat^xt^ioa in 46 single (STDSSOS of 

maUm d^ivod fR»n ton intorad lines. 

Qama (3£>^) «3^'liasla»€l %^ iiapojftanao of 

@onotn>io an^lxon^axital intaraisfelon as th@ faolsor tosf 

dot«S!3ining tbi TarlaKiwt fbr O^ooral and Spooifto oombin^ 

ing ability. 

H iS ? 3 a 0 S I S: 

7b0 7ariout aiQ?oota of b«taxoais or li^brid 

^0f>wt hatvo probers' risoaî FOd iiora ecttantion 1^ plant 

genetioi St s aoA jsUmi^ bsao^lare tbaaa oftbor aiaaio mî 4ae^« 

fbo pliaai»M{ion of "aitei^aigi* hmedl^ aaoda any intzoduation 

atl profloat* Xzuiaad t ^ aoodonia iisbaarast in tba aubjaot 

vas aî oitad in aarly d«3rs of tMa oaatu^ and nign yielding 

fc^brida iiara avolvad in ^any oxop pi casts inoluding maiaa. 



m^ 

-viî xir Q£ m^siM iirl»£i<l9 o^me %h» mami of %tm pitrexits 

OS ov93r l»^tdr paanm ŝ had b#im 9@Qoeai«od siaos %}m 

i6i^9d in aa06 %r B « ^ «& t l » 0cma»0tklm& A&eimil%wetQu 

1̂ i@ t#8i "Il^e3?08ls" ims fl]?i^ |gei»|K>3@d W 

in inJtieixitmdd aM to «iib«tltti6« for tlia t«sm "^ittolms 

of tn^amnssreR^^^' 

basis of W^aA& "^mm hsM ti&% y^ tmrnx ol^idJiM. 

ir«ffious tluK»3?l«B tmm t$jm %Q tSjm hm^ h%m. ^vwsse^^^ 

%o uoddPsl^id tills pimmmmmn* fim irarious tbioxids 

am0d as thm^ of #^ami<^ sgid ô ser ^saXnmim iSimms 

a&3£, £ » 9 ^ e & p«i i9v aa3i)» HTUOQ â âjDt ŝiefe & sisyai 

a p ^ , Inhaler 3̂ >S4, sad iMgbers l a ^ ) • 
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Tm n£(̂ &«std&idaa «fttjdid8 mm siafte ^ 

Seam (1910), Ko^ld & P«n«if (1910) to «^lai i i 

vl©9«3P l a f i Jjytolds of P«» aod thogr i«ro tlw flirit 

to posftul^o t!i0 dosaliie^ot USTpotheals on the Irasla of 

additlim nature of g«atts* All tho ^nainaBt gimes 

fiom tliB pawnts ar© oon(ta?l*«fced in tlso ŷL • 

me9mp03^ (1@0@) pointed out th&k i£^mSakmt 

elupraflter i s l»onefi«iel to t te o^s^aisae «M.le tlie 

jreeeseive luis tbe Ke#c«alag effeet to i t . Joaee (1827) 

Uj)2i»ld tiie domlnimee tiieory eiul save tlie mtm as 

'*(lbmin«ii}e of llolotd g ^ s ii^rpoth^sis" said poiiited QvSi 

%Us^ a domln^t geste laight hm linked with soao detexsaeiv 

ta l feeeeiiire geoe to x»rev«it iaol .tion of an Indlvlduc^ 

uitli a l l tlio dosdnatxti genes, 

36tidi6e of Bleb»7 (1^7)» Hleliey & grange 

C3SS1), aod of ituẑ l̂ or (1341) on ^sialse had pxo^ded e ^ « 

deaee tliat sibleaeb mma of the ia^so^a^ezsts in ida^txr by 

o«08d.!i@ inlireds was du@ to a nisaiber of doiainffist al le les , 

Tsg^lmT tJEiiBi to cm inorea^d betext^ny^sity. 

h&nmylt^ (IdSa) pzovided evldenoe in t«9om 

of dealnaiiee tlieory \i^ In^lvlng esoeaes of ^ ^ x Hî t̂ 

mgli X lov, Low X LoWf eoi^biniae lines in laaiae* Î NHI 

Ills i^udies }ie ooneladed tlmt ooiaplsiyttitry saae aetion of 

dosii&aiî  naaes plsiy&d t ^ j?cile in devalopaagfe of Jaeitecosls* 
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Joasa i2&4i$)i Oasblt (a^NyS)) and 

dusstafftsoa (SlNI?} Had saphaalMid tbo lapoxtanos of 

alleUo iseersoljioa to li0tQXt»8ls. Pov^ (1@^ ]^ea«a» 

tad ths 3jplflaa^oii of li^dxoald %hsA ha aoasld«aKM3 

£i9titZD8l8 aad domln t̂ioo vm^& different degr^os of 

aaoparasî don of scnae ^PtQrslolosloaX g ^ ^ l e pbiaoaaikon**. 

It was iipiraErmt t&at dosdiusioo and paTtiaX dosiinaaoe 

man laaBlfdse^ion of listozoiyaosity. Mam aod Hâ ŝ 

(3&J^) said i f a Hy^id vas du» to a nisabar of doainant 

fafsur^la gesias oMalnod fzom tm paraii6s tlun i ^ aot 

si@a of tbe WQ shoved ttia ySL&iwe eqiial to 7̂ .̂ 

Bill (184£} explained t}» aanaa of itsteTo-

s is to lie over doisltiaaee md oon^uded ths^ Itetero^aotes 

vsve becvesQ iioiaojisrgtjtes* 

iSba tHeorr of Fliradolofiioal s^iawtaiftion 

aonose fxt>m ttie mioa of uaUice gssA^ea aod vas reported 

Ijy A s i ^ (laa@), liztdatpem (I007}, S^auge (1036), 

Loe&iiill (l&S?), F«iadie2£ (1&44) «nd strlngfleld (laSO). 

tills aspeot of b^exosls bad ealned iaportesioe oxiXy eknaa 

3adO tdien Astasy (l&dO) pulilisbed bis flndingi on mim» 

An̂ bibŷ s studies sboved tb f̂t bsrbrlds bodt tbe amm relaibiva 

^eoiftb rata, ISB tools tuo inlawed linos of laaiae mA tbeir 

?^ pcogwdes aod grev %hmsk side bgr aide, m «|}t£l)nited 

tbe "Vigour of tbs hybrids on tbs greats er asiSaryo neiglft 

of tbe l3Qrbrid3» i^ eonsidered torbrid vigour in emsaes 
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«ailivyo fl&S0 aid i6i{6«d t M s "< ?̂o«ib«r in i t ia l <Miipit«l.** 

iQrpotltefiis. 

LiixIfltxoM (3036) made a ap^oiflo study of 

A8h}3̂ *8 liTpotliasis l:»&0ed on ĝ ect&dr ini t ia l oapitaX* 

19 d^o^aoi^dd ths x̂ @;»tsr f̂^ soddlings to r«Qov« t!]0 

i a i t i a i advttsta^i Inft insidt* of tbia raduetion in 

9€i{»ital| a3.I tlw pioe«irii98 in W^ «xe8edtd tliaa tliair 

a M^bar gi&t^li X'lAa tlum t ha p^eastaX iabrad atrains, 

^prauga (2036) obaarvad t h ^ g3N>tftti re6a of 

li^mid vas graet^er thaa tlieit of Xnbreda aa& during tba 

fia f̂lt tm phaaaa of gxoiith <9i3rtiU«f&ion to aiOUEity 

of aaad and gaminniioii to aaadlinc flta^}, iKft a blgfaar 

gproiftli riiKa vaa aot a f̂eaHiUabad for ^ d a^a^i vis. 

aaadiing lî â ^ to f«stiliMlbioa« m aonoludad tluft 

Iq^bild figaifiP ootiid not bo el^txlbtiead to the aalittcmanee 

of init ial differenoa in c»abV2ro aijsa. 

Oallina (3aaX) noted in lutisia tlui^ la; i^ 

lî rterid aaads slaved a ld.6&»r gxoi^li rsS^a i0& init ial 

• 6 1 ^ lyut Icrtier no diffairanea vaa notieed. Paddi#( (304^ 

afeixiied two inbred lines of a a l ^ end tlsair lispbrida* iH 

2b\sid them b/brid i^iioh ^̂ raw faat made over all greii^ 

groii^li mad vara eozaposad of lazrga plant parts. Hi 

aotiead t h ^ InMbitar^ effects of tasael and aillE 



to3Ske0bion wore mpid In f^, ̂ ^9'^'^^ ^^^^^^ th«lr paronts. 

HB QonoXudod thfliK "£Esrbrld vigour ^^paars aa a taator 

aooalom^lnj; tbo gŝ owth aetivltiaa of tha pXmt and 

oarvy than to t]h0 point ba^^nd Wbloh i s ootaaon in Xosa 

vlgrous inteada", 

Uhalar (1060) raportod that raauXta or 

hlfl study on gvotAh r«lbe oT Inttradai ilngXa end douhla 

oxoaeaa o^ zaalao, in toanaa of froah and dxy vaight 

Inoraaaad durlo^ the ^:«mnflftion and etf uiiturity parlod. 

l«o ralotlonahip vaa fbund botwean the alaa of tbt 

aalsryo «Bid uXtlc&£(to slxa of the plssxt. l^rbrlds vara 

batitar th«ci paredta phatMftypioally aa ha oonaludad. 

7ha m£Viif a station of hertarosis had also bean 

raj;}ortdd in various solf and cross poixinfiet^^ oxop 

plants vljs. SugarboatS) Sorglivci, Ootton, graaaaa, 

IbcLGCbo, Cuouniber, Ŝĝ ^̂ lant, OnioaS| cuid naoy fora^^ 

plmts baaidas aiaiaa. 

Coswor £t £:arper {l^if?) atudiod tMitorosia in 

/orghm. 7̂  ganargrtion gava GG par oant tai lor p lmts 

than thair taXIast poranta and in F^ ganariAlona 40^ of 

tbt plant shDwod ta l lar plants than tha tal laat parants. 

{̂ itohinnflon {^k&4ff) indioditad th^ ^f>o6. 

yields and uddo adaptability of aaay ooatooroial vario-

t i e s of ootton wore due to their aiprioiable h^aroaT*-

epsity Plaintolned by OTOBS polliv«etion* 



MwiJr (3046) o)7taln«l la tomcttodfl a very good 

rvXabionohip txftvoan parent yield of tan varlatlos and 

thalr possible F̂ , orossaa. Tyadal isbal (ld4B} ti&iliaftd 

tb» plMDoaaoon of iQTtiand vtgpur in <!k>uble and single 

exDsaes In alfalfa. 

In Xadia tlm ^udy ojx Vim vailous ozop pl^mts 

hare been done for beteroals. The atudias made A^ I,A.a.X. 

\xy jÊ al atal {M^SO) on osops XDs.9 oalae, ^ a a , eeaaaiaiBa. 

ohllXles, ato. aboaM xbM laoat eultatJLa plant utlliiflgftloa 

of batoxoels wae oalae a3Uine in tiia eliaraetara itudiodt 

•Msa plMit baigiit, aueUter of eveen loaves, awfber o€ 

dotra tuican t^v eiaargeaoe of taaaale wA aillce. Thegr 

noted th£ft Ixybrlda ^Mro tz^ler then their pr̂ ece&a md 

bore JXfTQ leaves, Taaaolod md alliced earlier than their 

panmts. They did not oonslder the griKi pluit suitable 

fbr thic study duo to dl^flouXty in ;]iakiu<j tha oroasos 

on laTtjo soaio -juil beoauGO or suapaft ability of plant 

ti) wilt diaeuad. 

acraiah said aaaaswcoy (laa^) reported the 

laanifeatdbion of î orbrid vi(pur in noa and had developed 

aoae Of itybrid varieties, aolazaaa & SoXaakl etal (laGB) 

studied laorpliQlo^doal oliaraetar of plant, lilcs plcvit 

imie^Af !^oii eX^hf 100 ^a lu Mi^bt, aad yield, i^brida 

esavo a6»87^ to QOX.i;^ higher yield over tiffl superior 

pfiToit. This was due to tho x>re population of nuaber 



of seeds per peniole and inoreaeed seed vei^tt in tba 

liorbrids. 

In ease of oash oxops tUo hybrid visottr 

has been noted in respoet of yield in Ck> ssypiiya hirautun 

end Qosaypiua bart^^n^n 1^ Ohoudhitiry (1047) and Santhmou 

(3961). They noted the glQiith in lint lengfth, GinzLlng 

per eenta^tt and plant height, oto. 

Hao L :i»QDU (10^) have studied the heterosis 

on Bojra. QSJs^u mA 3uepinnth^ (1966) uos^ed in yfbo&i 

orosaos. The btfteroaia iras shown by tho oroseea involv* 

ixig in Indian varieties and sotibh Aaerloan liice !do, 

Negro J et 0 < 



Sa^s of X£> Inbred linos, md tuelr 46 

alagXtt oxx)aMs t̂«uduo»d tiXt tuo Bjtauloal aardon of 

xlajasthcai OoUd^ <^ Agxloulturtt, TMal̂ xcr vara takan. 

Basad upon tba inrailaiblllty of f-^ aaada 

ths X6 inbreds ware gsoMpod Into threa gvoupa as glvan 

bolov* ^oh fpnup hed edx Inbrade and fiftaan slr^Xa 

orossaat 

Qzoop I 3 V « r 9 , Q20X, u ' jos, U£aa» uaca , uaao 

axoup XX I Ukx^. u£K>6, û .2Ci7, xr«x»b, usx^, uaud 

ardujp i i x I u «tf9, u a o i , u^ îoSj ui^)o, uao^, U307 

Tim laciberiaX was aown i& r^odoislaod Mo<dc 

idth tbrae rapXlo^lona* Tba tuanty pXaots fxoa eaoh 

hae^tXxiQ plant td plfut 8* difltanoa and sow to cow 3' 

distnnoa vara leapt. 

3y dibbling aatbod &X1 tm uiirarlal waa 

aown on and July, 1063 In BotmioaX aardan ot tba 

OolXega. 3-^ aoacs pax bi l l ware aovn aftar ^armlnctlon 

timm ware tblnnad to two plant a par bill* Two bordar 

rows {ground tbo layout wera sown, or t ^ loool cuj^arlal. 



Chara«|Bitt8 fftudl«d %mrQ grouped infto 

( i ) SMurltr Gxoupt ( i i ) v«getablv« oh&ratftera azoi^, 

( i l l ) Oob a»d grain oiwvaotara Qfoup, ond ( I T ) Yield. 

Dot all* of tJQ0 pvDOodum oAoĵ ted for 

ta^ng tiio obflarv4^1oa8 mis^ aat foUowst 

Tba J3ld»lu8ftlizi6 of t l^ osop I s ooaaldwtd 

wbBn fi(tf 07 xa&ee of tm j^isots « « • In tM«iX« TM flraft 

tasMl vw v«ooaPdod vfasa i|l i t 9mm ox» fxwa tbft %Q«tDu 

TteroaftMT d«U7 Qoaotlzis of t««MX«d plant • woro sudii 

t i l l fi(^ plaots tiuSMlod* 

2) Daĝ fi to add SUkija^t 

Tiai 9mm prooMura vaa aioptad in ttkio^^ 

doim tha obaanrsfel<ms as in tZia oaaa of taeaaXine* 

3} Daors to iMuritsrs 

Thft Qoba ooa^Xatelr dxiad and roady ftur 

aballlns vara aoasidavad to ba au^ura, Tha axop vaa 

ta^an to l>a joature w2̂ n fiO%' of tba ooba tforo dry. 

4) ilii62& of t&a vXmAi 

Haoar aatlioda 2kava liaaa adoptad to a^aattia 

tm )jBiefA of tha aalaa i>laixt. In %h0 praaaat atudy 

pl«nta uara laaasurad fxosi tito osova to tlia t ip of tha 
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tMiiX in omtinuibara* jidl platts of Znbmds end 7^*s 

mv m&mvmd •sparc^ely mi tiwn the laBon vm oaXeuI«b«j[. 

fi) nxxsk^T of a3p«Hm I « « V « B p«r pitdifct 
• • > M i a i W i « < i ^ W > I W M l * » M M W I ^ < W I > i 1 — < — W — — W i 

I«ii9«e Mr« oountod tftArting with tba flag 

leaf appeared aad aeen valiie of Xnlired and f. osoaeec 

Here oaleuli^ed veepeetively. 

6) HtaOier of Oobe per Flanti 

tbe total ears <bxned on the pl«it vere 

eouoted, &xA then harrowed eopard^elx fbr oaeh inbred 

and r^ hgrteid* Umj of the ears did not bear anar aeod 

cod eueh oabs ware aot eonaidered aa good oaba. A 

aepardte reeoxd was cudntalned for good aid bad ooba 

reapeotively, however, both were considered i^iile 

oalmilatine tho jsesn, 

7} ^or Xjengbhi 

Xhe oobS} when hanrestod wajre dried eQiiu>letel7j 

buslced and thaa aaaaored in oBntlaetera frozsi the biibt end 

to the t ip of aa^oal and. All eoba froa individual lines 

were measured. 

S) Dlaaeter of the Gob: 

The dl«s>ter of tho eob was oeasured with the 

help of vernier oalllper and laeter seals leaiving V3rd 

portion tvoxa. the butt and in the hui^ed eobs* 



9) Tho iieisl:Gb ot thi 100 grain aeedst 

Tb» n a i j ^ of %lm 300 grain seeAa ware 

tnismn vban tba oote ware etoallad outi* 9an ani^ea of 

200 floads each from evaify line aekd 7. oross vara waî b̂od 

and ttiaa laaaa vî tw iMta otitalaed* 

XO) arain yield per plaofts 

k̂»tca seeds par plot divided liy total nmbar 

of x:>laata in eaeb plot gave tha ^;t^n yield per plant in 

inbreds and W^^ bybrlda* 

Tba aoeffialeixt of oorrelatioa for the 

obckraetars by true OOCBI metbod were oaXouIated in 

tt^lition to th^ partial aoxarelflrî ioa eoeffldbant ^ave 

been MorSced out for the abaraetera Ulca Plaot b e i ^ f 

nmbar of &mmx leaivaa par platsti Asc^n to su^urity of 

erop aad finally yield per plscit. 

to atady tbe bybi^d ^oowr by aenpasriaon 

tbe aofiQ valtie of f̂  byteida with tbo meoi valtie of 

tbeir parent a and in tbe rmmn value of the aixperior 

paEPaxxt bave been ealoulfi^ed for aix oharaoters of tbe 

plant a were xiaadi 

(1) Plant beigbty (S) CSob Len^b, 

(3) Oob dioaeter, (4} Days to m^^urity of tbe orop, 

(&) 100 grcdn ueigbt and finally (6) Tield per pleitt 

reapeotively* 



• ax -

Sj^mx^ & tt^xm (XMa) owrthod was usod to 

find out th» rsl«tiv« importcnoo of varianoo of Ooiaral 

and Speoiflo oomMnlnG aSbiXitsr A>r yield of intired 

lines of tho TOXIOUS groupi sepfltirdtely l»y tbd fiomula 

pzopoaed by t2MKa as underi 

n(n-2) nfc'iV^WL'aV * r 

n « tiotal nceiber of Xnlxred lines in e^erliaant 

j£ « USflA aqaare itrror 

r «• Huaber of iMipIiedbions 

Ta s IfotaX of yield of inbered lines in tbe oolusm 

7 m Orend total of the yield* 

All tbs yield dfitf̂ a are keyt iflAM> tue vegr 

table and tben iS(Ultii;.lied by (iwd). 

da » (IW8} («b)««ih.i>b«.-S- T 

«- -. a •»(n»3) • a gqmare of yield 

Tbue veslanoe for all ialnped l iaes «re to be 

find otA by tide aietbod. 



i^^ 11 — — • « • • — —iW — » • M i » » •P)Ww>iiw • • • ! • • 

fb0 a0aa Tiduo of tlw vcarloufl eh«raaters 

otudlad am glip«& in t«hl« Ho. Jl ind a. 

TI10 ODimlfltlons WDne t l » varioua ehora-

•bws of Xnbrods hav* be«n mrkM otib (t«bl« No.3} and 

tJa0 r««aXtt cro fluaBwrltfid as fbllovst 

D̂ ro ^ Taoattlinei 

It ig positively 0osMli«od idth days to 

siDdLae ('frO.aail}, d«Qr« tc su^urlAy (0*4790 9 Oô  length 

(O.OaO), PlODt iwtctt (0.06A}, Hovivury ttui v«au0 of 

*r> ft>r d9iTB to tfllkiiig i t sigBifiMOEt «* 6̂  XSYVOL. 

9!M diQra to t«8i0line shoMd B0£s(tiirol7 oomXcibod vlth 

9l«ld p«r pIflitt (0.33l()| ^om le«evo& p«r pleitt («0*fil8)y 

ooli diGBMitttr (^.Ml3}« 100 graUi Mi£^ (*0,2aQ}« thi 

ltf,e}iofle valtti of *r* tiavo botm oMalxied fbr dscrs to 

allMng^ dars to £uiburity tmA yield per plent only. 



iMgr« to siu^lzig: 
• P * > W » — I — W l l » » « » — * • » » WW—Ml • • Mil 

TiA-B Qluiraotor la poaltlvoly oorroiatod 

\Ath d̂ QTs to tasflttliag (•o^&X), <i^u to aae&uxlty or ovop 

14.tb yioXd per plost (-0.«oa), aoo igrain vtlgi* (.-O.deX), 

gnmi XeBv»a por pleat UO.d>Mk), plent JiaigUb VO.a;^) 

nmbor o£ oolMi por pX«ni («»0»Oda.) and rinaUy wltb oob 

Xoogtii (*O.0Ca}« ^tm *9* vttlue tior 2ri«Xd waa nog^blvoly 

oo3rz«Xddftod «Qd tanmA to te si«nitio«BEt «b St^ XmimX, 

Dsgra to taeaftllQe slova tbe Taaximwitt pQ«ltiipi oorrsl^ertiioa. 

îM jQ.«nt iMii^ 19 poiitivttXy oo]iT«(lciitQd 

irflt2i auaber of 09t)s par pXenfib (0»a3i}| wiis2tb ot XOD 
floods 

Xo«9O0 pov pX«iit (0.a6X}9 Acgrs to aafeuritr $9»a8X}« oob 

dl«iik0t«r (OvdQQ), dflv̂ a to tas«illi ie (0.064) and oob 

Xani^h (0«COl)« Ths obaraotors oobs por pXast i s slgnl-

dloaat «6 G^ Xov«X« TIM pXoat bsieift I s aXao zMg^lv«Xy 

oorroXitbod ultb dflQTfl to aUUcLng («PO«S3SX}« HUBOMT or 

QOhB por pXant slowft tlio lsig;tmtA *T* vaLuo. 

HuQlMr or 0Z9OA x^ttvos p«r pxaifti 

TUfl ohoiraotar lia« poidtiiro axult tdgniriocnt 

m l w or r̂* jto7 t£tu mi4S» or ttw loo strains (•0*6G&)» 

and suulMT or oobs p«r pXoat {0*fi6<k), Xt I s poaltlvely 



« 3 4 * 

ooxmXi^ad idlfth s^mA tialsUb (0*261) t yield per plant 

(0*a«t), and oob len^k (O.OU^). TMs Is alao aegaribiveXy 

oorx^lot..^ with daya to alIking or ths ozop (•O.dM) 

diors to aotwlty of the ovop ^ t a M ) , days to tcuieellne 

of tbe erop (»0*i^)t and eob diameter (».0«04X)« 

mnber of Cobs per plants 

Tills i s positively end alsoltlemtly ooxgre* 

liAod vltn eoti leoigftli (O«ioa}f ffeeen leocvee per plnft 

(O.Mft}y Plea* MLeUt (0««aO}» and positively oerrelseted 

vLth yield per pl«ixb (0»d&a), dciya to aetturlty of erop 

(0*141)9 w e l ^ of thxk 100 e^oXxi seeds (O.O?!) aod 

finally with deiys to tasseXin^ (0«a50}* Nuober of oobs 

por pleat are ALSO zMga^ively oorroXoted with eob 

disBMiter (-0»19fO) and dcqrs to rtJKAng of tlae soeop (.-O^oai) 

III tULa otaroeter eob lenajttiy plsot neigt* <ni sreea 

leaves per planb are aliovlng high valoea of ooeffieient 

of eorrelsAioats. 

Oob XAo^hs 

This i s positively oorrelated iidth nuaber 

of QObs per i>lm!^ (0«€OB)| dâ r̂  to nirî xirity of tbs orop 

(O.aoo), yield per pXaat CO»lfiO}, leaves per plant(0«00&) 

days to tasealing of tbo 03R>p (0*OdO}, eob diasMiter 

(0«6G8), «md iiith plont bsigtxt (0.001)* Oobs per ploot 

i s however i s a signifieaot oharaober. Oob lan^sth i s 

negatively oorrelcAod with 100 &tain weiglA {'*0.7l3) 



Old dflors to aHJdng C«̂ *OOX). Tha 100 ffcaXn mtQUb 

I s slgnlfiocttit oft 6^ Xa^l . 

Gob dlfinvtort 

TUlfl i s pofllti'voXr oorMlAbsd wit;fci dSQTS to 

flufbiuetty of ooeop (o,<i6o), XOO grain ^ 1 « ^ (0»424)> 

plwb htlel* (0«a00), oob imntfih (0.068), ylold p«r 

pl«D(t (0*030), ttid dSQrs to ollidLiie (0.004) • Tldls ohara-

otor i s £4l«cy B0£;tf6î Xy oô xvXsfCtod idth nvabvp sobs p«r 

pl«ab (•O.lfTO) dsgrs to tasssling (-^.XOfi), snd aw^bsr of 

Cprsoa Isavss por plsnt («4>.04X). a>vsvor, tbs dars to 

nui&urltQr 22as a sXlg^ ^4stis^ vaXuo of *7«, 

mif^m of aou grsin ssodsi 
mm»tmmim»mmtwm^mmimmmmi>mMmmmm»i' iMi»i«*>. 

Tbls ebaraotsr i s positi'vsly and algnlfl-

oantly oorzvXalbsd uith ^oon Issmss psr plsmt (o*fi68), 

and positivsly ooYSOlsibsd «ltu oob disBMtsr (0«4M)y 

pXsBt teiffUb (O.aaB), ytoXd por plant (0*313), dsorfl to 

auituvlty (O.07B), snd oobs psor plsnt (0.07X)* 

TJw wsiglit of the 100 oraln aeods i s aoga-

tivoXy si{^fic£S3tly oor««l£ft«d uith oob Isngth (•O.TXS) 

BDA only nsgd^ivsly oorroleibod with dsQra to silklae 

(«0«^1} doers to tassQlizig (<>0*l;ja)« Tbs obsra^sr sliovs 

aasdjouti ponitî vo oorroleAiion with leaves ot tho plant 

vhsrsas tho ool) Xon^h i s no/^dtlvsXy oorroXcftsd. 
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DiOrs to atiburlty ot Osopt 
HMMMNMaMWMiwN 

T%i« obarao^er i s poaltivoly oorr«a«fb«d 

idth di^s to tttfMlisg (0«4{7a}, oob dlMMBtw (0.4l60), 

days to allidLAg (O.&fifiO, i'XAit iMl^A (0.:<£aX)| Oob 

lon^h (u.aQu)i mXeOt ot 200 grain aoada (0.073) f and 

ylald p^x pXoit (0«003L). 7tile oharaotar l a alaa ntga* 

tiviXy ooxraXatad ultn @ro«a Xacrvas par pXwt (<»0«a44} 

and Qobs par plast (0«241)« Oab ditaiater anl days to 

tasatUng siiova isio^ vi^uaa of *rf with d«ya to iaaEburlty* 

n a l d par plents 

TtilB aharaotor i s posltlvaly oonralatad 

witZL oobjs par pXent (0.384)» plant tMilgtit (0»866), nuabar 

of graan laavaa par planet (0*a4&}, aob laagbh (0.1£0)» 

uBigtft of 100 eraln saada C0.U3), oob di«natar (O*oad), 

and days to aiaturity (0«O0X}. vav of tba aliaraotara ara 

aagdblvaly oozralatad idth ylald ula. dsys to alliclng ( 

(«>««€0B), aod days to taaasxine («0«3M}« Tte *r* valaa 

A>r dsys to aUiOas Is oignlflaut db fi^ Xaval. 

1 ^ rtsflwlts for tho oorral^lon of ooaffl-. 

alont sbudlQd magma ths various eharaators in f-j^ orosaas 

liaeva also baan .̂ x^3d out (Tahia nd«4} and thesa raaults 

bovo also baaa mfisaeirlaad as undar; 



Diqrt to tuMOiiiet 

Ttts eiuiraaftar i s posttlvely d ^ r i e c x t 

vitu deora to slXIci&e (-t-O.e^D, dtora to matuilty (0.450} 

and only poi^tiyAf •orr»l£*«d with gr««n imrnmn put 

plfiDCt (0«iOO}. THIS «aiarft0t«r I s a&ao nogdIlTely fligol^ 

titmA vlth tho Milelib ot 100 grala t^iMs («O>460)9 

9doU p9r plant (0.386}» ood plaoct mlghfe (.0.316], 

laDvoveTi only nogiMvo ooirolt^loQ tdth oob dicMrfMir 

(«O.3£0}, nisfber o^ oobe por plaot («^.ll£)) m& aob 

lan^h (•0.0&4i) i s roported. Tim days to stUdne i s 

siDwiBg t l » mttXUaei value or *r* ulth dav̂ s to tasfsline* 

2)flOra t o SlUdLaet 

Tttls obflcraotar i s poidtivtly s t f^f loMtly 

oorrtX^ad idtb di^s to taaailiiitg (O.ft l ) , di^s to ia«^\i» 

rlty (0.865) end only positively oorrelfittod tdth t^emmx 

loavos pt plfiD^ (0.065), i£Lao negabivaly sicniriosotly 

Qorrolsdtod vlth aob dianotor (^^Tad)^ M l c ^ of 100 

grotn aoods (-»0«a^) aod mo^^lTttly oorroldl^od with pltt&t 

bK)Ls!zt (»0«S79}3 ylold per plant («0.Si38)» cobs par plant 

(«0.164), oob laoot^ (•»0.0e0). Ibuovosr̂  in tbls oasa t ^ 

days tc tofiaaliag, oob dlnaatar; shows u v«ry hioh. dagraa 

o3r ooafflol^it OJC ooxTal«itlon. 



md,^ of t^ PXanti 

Tills i t ftouad to b« positlvoly Qorr«Xi*od 

vLtli 200 grain vvigUb (0*406) 9 l««v«« p«r plmt 

(0.880)9 ^ ^ dlw»t«r (0*088), oob i«B«b2i (0.278), 

SrliXd pw pkm^ (0«U8) 004, nmJtKt or oobs por plapft 

(0>%86}« tht *t^ valuo for lOO gralii wsigtib i s slgol-

fleaat sd̂  Gf^ lovol* Ths f«w of tb» obaraotsrs «ra also 

iij»gfltkiv«lr itf^aifloapftiy ooxr«Ic8sd idth abovs ohara-

sfeors l iks 4«Qrs to tassMLiae (*0«888} mA MeiiivsXr 

ooxvolt^od vitli dsgrs to sUldiie (•O.sm) and 4w to 

asKuvltT (0.068). 

£Fuator of cax̂ on lAsefos p«r PXtait] 
^M—M.MiwiiwMi i M W i . * ! . Ill • Mil nwiMiipi w i l l ii» I mmt»mmMm 

TULs shtfMlav i s posltivoly oorroIgAod 

idlth PXsnt hnUUm <0*8aa)« maOmr of sobs par pXsttl 

(0*880) sDd 200 tfPSija Mi«2£t (0.880), aob laaglli (0«86B), 

yiaXd par plsnt (0.806) | dsQrs to taasaling (0.200), dccrs 

to allicine (0*086). sod doors to zaactuxity (0.084). Only 

OM ohseraotar 00b diaoiiitar bas nsgatlva valua of *r* 

(•^010) idt2i Xoanras p«r pXcSit. Ho obarastar i s sbsiAnc 

good ootiralcftioa idtix s^sabar of evaan Xaacvas ̂ ^^ pXcnt. 

Bsys to Bufturity of -«02opt 

tbls obaraatar i s tba poaltXvaXy idgnifiosvtXy 

aozraXaftad Mitb days to taaaaXia« (0«4fiO)» days to 

siXIdng (0.866) md has oxsXy posltlva YaXua of *r< vith 



e^9mk Xe«0P»s p«r pXioft C0«a3<l}| numlxir or ooba par 

pXflCb (0*086) apd aob Xtto^h (0*003). 72ala oberaotar 

tbuDtd to ba aiag«klv9l7 ooxmltfbad wLtb 200 ^aln walebb 

(«0.2X7), SflttXa par pX«Kt (^.aaO}, plmt balgUb (^,068) 

flBd aob d i « a t a r («O*0U)« a>wv«r tm doya to taaaaXing 

aUldiig haf« a tolr valua of *r* ultu d«Qra to maturity 

of tha aanap. 

iltiaMr of (toba par Plant c 

TUa is poaltivaly oorralitf»ad idtb ariald par 

plmt (0*999), 200 &Mn wlsUk (0*^1) , nmbar of 

laama por ploot (O.&QO), aob lon^h (0*a«6)y plsnt 

ivigl̂ et (0.166), end dicre to suifturity (0*066) • Tba f lr«t 

tVD oharafltara ara edgolflaant E^ 6^ Xarol. Oob dicnatar 

(«0*8e3), d«ra to atUOae («0*264), daya to taaatliiMS 

(*>0*22a), atiowad nagi^iiNi aorveljAlon-Talaft. Tlald of 

tbo plant ia abovifie blgb dafl̂ âa of aaaoelefblon ulth 

aobs par plaOt* 

dob XMigtbi 

Tbla abttPAatar la poaltlvaly aoxraliAad idth 

yiald par plant (0*482), loama p«r pi At (0.069)» 100 

grain wigJtft (0.S66), aobs v^r plant (0*846), plant baictt 

(0*173) and diqrs to maturity (0*008). Tbla obaraotar i a 

alao nagflftivtiiy oorraldbad with days to allklag (•O^oeo), 

doys to alDdne (--0*004} aid oob dlesaatar («0*Oia). Oob 

lan^b baa got a slgnifioant affatft on ylald p^r plant. 
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IMS obttNMlior i s pofldtlvtfly oorMXcfttd 

idth OOO grain TM.^ (0.8CED, yiald p«r plaot (0.20&). 

and plant tiBigttI (0.186)« OthAr ohsraatwrs aro ii«gflriii. 

v»l7 oervaloAad a« days to sllldLne (-0*734)9 aualwr of 

oe»bs p«r pXent (0.363) d«Qrs to tftSBoXinfi (<4)«19), 

diQrs to zaatoslty (•̂ O.Olfi)̂  mh Imn^h (•0*01S)> cmd l « a ^ s 

p«r plsixt (-^.OlD). 7 ^ oteraofl&ttm d ^ s to iixidag md 

nwalittr of OOIM p«r pO-iant aer9 slGniflomxl& sit 1^ ImvA. 

WBight ot 100 63Paln soedat 

TIlis l a posltivttly «orr«X^«d wltli yl«ld 

of titft pXent (0«48e)t pXaecKt I»ig2:fc (0.406), mssibor ot 

oo%« p«r plaa;t»(0.8&l), X««V«8 poTiimt (0*360) | ool) Itoi^h 

(0«S66} and oob dlaaetw (0»2<BD* t l « yl^ld por pimt 

flfid pXmt blight aro (dgnifloMit it̂  Gf l«vtX* SQOKI of 

th» ohara<!ttr« arv iiftg«ltlT«Xy ooxveX«ft9d as dflors to 

tttiatXine (•0*4i60)s dflQrs to flUUslng («0.393) dflqrs to 

sudbiirity of niVDp (6*8X7)« Tbo d^ys to tasaoling and 

all faring art 8lr?7xlficaKit dt €^ lovid. Ttm oharacftcir 100 

gsrain Migiit bAa gst aignlftoacit positIvo oorireXation 

value idtlx yiold* 

Held f«r I'loats 

Tills oiiaraotar aZ^vs posltd.va aleoifloaat 

v^ue of If* iidtu loo gralu woleiib (0.488) oob lan^th 

(0*431) t aisaber of ooba par pXcnt (0.39d)} and only 
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pofltlwXr oorrttX«tled vitJa oob <U.finuit«r (0*£BOB}| 

X«av«s per plant (0«a06) moA pla];t teigM (0«lfl9)ff. 

Ttald per pl«it Is negiikiTtly ooxvelated vlth dvors to 

tatsaling («^«aM), diQBs to tUklng (-O^OSS) and ddgrs 

to luAtritr («0«lBe)« Tbe dagrs to tasMline of orop 

ham fll^anoiOb TSLLW of *r* m Cf level* TLAd par 

plant i s shoidxif: a ^gix eoxralutloa idth oobe por plant, 

oob langtb, valsUb of 100 jsrxdn aoada and daars to 

taaaalijug ODd atUdUoe atre nogotlvaly oorroldbad. 

0«VMlifcioa stuUaa of Tarious CbaraflitarB In Znbrad Llnaa 
and tUalr fj^ Ctoaeaa ara shivn In tMLn no. 6t 

TDa auabor of graan laavaa par plaat la 

poaltlTal7 oorraliftad and algolfloaat ^ t h aaah othar 

(0«da8)} tftdla otbar oteraatar lUca dav'a to taaaa7 tng 

(0.288) I da^a to maEturlty (0.&18}, oob lan«th (0*300), 

dagre to allidae ( 0 . 3 « ) , 100 «raln valgUt (0«iae)» 

and aab diaaM^ar (O^lOB), arc poaltivalr oorrtladtad 

none aaeb otbar, Surpartslnely tba yiald (»0*007)9 

nuabar of ooba («0.oa6} ood plant l^gjot (-^.Ida) vara 

nogcEtivaly oorralcMd. 



^ <&^ 

PAaWAi coaaatjtffiojff 

»OBe otoPMitars, yield par plant ( A ) , 

Flmt imigbXi (B)| noalMV or ipraan la«9«a pav plmt(O) 

«kd dflQTS to muturlty (P), luwa bean uaad to atiidy tha 

partial ooafflalaat of eorrelo&ion* In the ease of 

Intsrada (Ti^a 2ft>.6) liaire baan £;lvan» 

Tba wwdTinn arfaet ot yiaXd baa baaa abDim 

br pl«al» iwLgbt (*r* » 0«64X) f̂ >Xloiied by ^e%m lawrea 

par pXaot (*r« • 0)301} i aid diQrs to aaturlty (*r*s 0.010) 

Tba raaults idtb plant haigbt ara aiealfiaaBt at 0^ laTel* 

Zn tii0 oaaa of F;̂  bybrlda (Table 2ft>.6) on 

the otber b«id yialA l a baia«( atfaotaa. by graan laavaa 

par p i n t (*r« « 0.4B3}, fbUovai by days to aKCurity 

(0.424) sM plmt hmlB^ (*r> m O«3O0). Xa aaob case 

tbe regaining ti«> factors affaob vara bald oonstant. 

The iMerotlo iiffaet of six obaraetars on 46 alngla 
oioaaea end tbalr raaulta (tabU llo.3£l)i 

Tba oaadmuxft affaat of botorosls 2u3fve bean 

notioed la ti» ease of yield per plant, fbUowad by 

Plant bttlGbty 100 grain valel*, oob length, aob diaaatax, 

and daya to a^urlty* 

XJX the eaaa of the plant halgbft, the oroaa 

T720X X VtsOQ I s showing an Inaraaaa of a9«9)( on the smmx 



ot th« pcir«xta uoA &&,^ ov«r tta^ supftrlor paroot 

tollD\mA by tZsB GTOfls Ud04 X U209 vhloh i s abating 

m increase of 3a.:i;ib spd ;d^ recs^eti^Xy* Those i s 

210 betexotio e^feob l a sooe of tbs oxosses like 

JsacR xUiX)a. 

In tbe ease of lOO ^toin veigbt of seeds, tlie 

ŵ ŷ imiim effeot of l^axosis was 3B.0;t eiid 36•4̂ ^ in oxoss 

«M 139 X xxao? XblXowed by a ^n>sB of 119 x XJa04 as a7.8 

and 27*8^ nsp'MtiveXy* Tlie tisfee srosees as 189 x VSOQ 

XSSO& X \SS3^, xsaoo x uaoi are xx>% abovinc: any effect of 

bsterojsds vhile the ovossos liice 930& x XXQOG i s sboidLng 

tbe nec^ive vfibLoe as la*7 and 13* 0;! respeotiveXy. 

Oob lea^h i s sbDwing tbe csaalatsii value for 

bfl«erotio effeot as M*4 mA 6o«0^ respeotivaly in orosses 

Xiico Tra04 X t©0&j and uaoo X aao7 reapeetivaly. 

Oob diemoter has aaxiaua value for bflterotie 

effect as ^^.S^ oiad ao.4^ respeetively in exoss 

0307 X ViO&t fblXeved W StO^^ i a l^ x uaCM. Ho effect 

was saea in tteosees UW UdDX x 0320, xniOX x XESlfi. end 

T»)8 X uaoi. 

Dagrs to zaaturity did not sbov auoh effefllk. 

As records yield per plant i s ooneemed exoss 

uaOG X 0̂ 203 i s sboving £30*3^ eftect fbUoved bar tiia orosa 

uaoi X USOa as aO?»6|i* Usny of the ssoseas are not shovine 

aoy effect of luBterosis. 
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Qu&imfa. ^J> 2PISCX3X0 OOJUBZHX^G ABOtLXTTt 

n^ gtnsval end a^aoltle ecwaMning abi l i ty 

biSEv* b««a <MiX<raXd6#d for 3 gsot^t oonai^lucs of 0 inbr«d 

11x108 oaoh by ^yr^akei ft T«fttju*8 sMrtbod (3Ma)« fabXo iia« 

9« 10 aod IJu 

<3iiifoup 1 : 

Tbo VittLaaeo for goa«raX oo;abi2U.ae eibility 

l8 lorgosft £br inbred TT̂OG (69.3) , fbllouod by Uau:i(a6«2) 

and iraol (0.60). for root of the Inbrods uood, vf9v ^̂ 33̂ 0 

U30X> 8lx}ws praobloally no varlonoo. 

Tiiu voxlcuioo for apeoifio oonMnlng cibillty 

hove booa :touad tfTactioaXly in a l l inbrod llneB, tb» 

naTrtn\w vadLacioe bolng 331̂ *0 Blswa by U310, followod by 

)rfU (im>.06), U301 (aa^.aB>t UE1£ (14^.X), U20a (113.70), 

and 1^01 (70^66). 

Oxovp IX: 
— • I Mil I I I II — I W 

Tho Tarleaoo ibr gonoral SBEUI spoolflo abi l i ty 

i « n«cdmm in Xt30S2. (aai«4) and £br U@03 (606.10) rospe. 

<3lilvtly. 

Group XXXs 

Tho varlanoo for genorsil ooabinioe abi l i ty 

has bo«Ei otrt̂ alnod oaslaum in Inbrod U3G7 (lfiB«3) follovod 
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\jsr uao4 (X0X.O), uaos (74.3), XIEOS (cx.a) uwr© (4,44), 

and finally tor uaoi (4.0) rospacrtivaly whoroas in 

speoino oDnOxLoiâ  ability tba moxlcixxEd vaxisnoo tiaiv« 

boeu ottalaod iaa uaol (2a^*6X>, toUx^md by U*«X)9 (264*0) 

iM)& (i^a.&). 03;^ (180.^) xiwts (;^.78) mi £or uao4 

(16.76) rftspeofclwly. 



D I S C U S S I O N S 

TtM pMsw^ ntcuKfty v ^ talcen to find out 

the asaoolcftlon b̂ t̂weon yiold md oertoln plant ohara-

ct«rs in laalM. Tbe t^i plcoit obaraotars studiod oould 

oaaily bo c*oupod into tliPOG, acfcurity a^^up, v^Q^s/tstrive 

group und ear g?!oup» 

In ovd»T to tlzsd out how ditfttrentt o2ua*A-

ot«rs vom lzKB«rvaElfiftod end tXudr auooieitio& with 

ylttld t2s0 ooaftlcdaat ot ooxrolfllbions iMr« tam^ b0tw««a 

tb98B ten QhaVftotsrs of Znbvod UneQi tbi ir iQrbxlds md 

tbi Znbxodfl Vs 03!088ss reflpcoti^^y. 

7i» most ifl̂ KMrteĉ  plant oiia;nuit«ra dimotly 

z«l«ft«d to yield Mx« • « ? otiaraatort* Tba fltAlstioca 

analyait sbowsd that th« inhawda and exosms dlrrwrad 

aiflnifloAOtioAlly in d«Qr« to aiuaagi Plant b»igl:fey eob« 

p«r plant and yield p«r plait . These differonees eotO-d 

aaally be explained on s«ne aetion, physioloeleai eondi^ 

ticms end the effects of mivXroaa^tAs, 



In XnbiPod Ilaos tbs m^xxtXty oharmcters. 

vis. deĉ s to tflUBaaling aad doora to zaaturity abovad Mgh 

positive ooxraliMtion batvaasx aaoh othor aa vaXl as vitb 

ylald. Tbd days to slUizi^, abouod poaltivtt oorralafelon 

with days to taaaoXing and nogi^lva oorralation with 

yiald ot tba plmt, Tbo dciya to taaaalisg smA daore ^ 

ailicing vara ta^an aa indiotftora or tba acrtual maturity 

period ot tba oxop aod tboraby datartaixxine t2>» yiald. 

.^lAne (1^X0) as %iaXX aa '«B9Xt« CX&̂a<k} obaanfod 

a naeotiva ooxoraXatioa batvoan daiys to ail King asad ylaXd 

In maiaa. iUmiXar raauXts wara obaorvod by Jant^ina (X^aa) 

alao. i» Xodbar ix>int«d out tb̂ tfv Xee&a ma^uority in inbrada 

vaa an ixulioatlon of Xowav yieXd wbleb ba axpXalnad waa 

dud to tba praaouoQ o^ dalitrioua ehoraatara in tbaa* 

Tbo roaulta regarding tba zaabuxlty abaraatara wara in 

agjrottrffnt with tbat of Jidn^ (3010)» Vtolfa (1824) and 

janJ^ins (IdSO). 

iMbtirity oboraatars abudiad in T^ offoaa^a 

uara found to be positi'vaXy oorraXsttod witb dagra to tasM^-

iog, daers to slllslng^ vbiXa days to maturity of oxop vera 

nagativaXy ooxroXsAad with yiald wojnclnj; with daya to 

taaaaling th«a tba obaraotor vaa positivaly oosrraXdtad 

with daya to aiXJdUifi mA daora to asctuvity on tba otbar 

hasid days to ailicing wara foimd to ba naB^ îvaXy aorraXatad 

with daya to oaturity of Cxop« 
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ŝniclQo ( i^^> reportoa tlaat i r sl^^rio«a,t 

n«gatlv> oO£X«X«i{bion was Xtouod ^titvoaa days to tasasiipOg 

aad ^mi^B to sUidng idtix yioXd tUo ^brid oust bo sn 

earXy mee&urltjr. Ks^pton (lua6) msvlo osrtaln oorrel^ttXon 

studies vdtli aeXm iQrbrlds and ropojrtad tUat aarly rxover* 

ing varlatias mra oard pxoduotlva. Uurtlv end itoy CX3li7) 

Sound nagii&i'Qo oorrolatlon V«two«& yield and d̂ iys to 

alXlsingy and a posltlva 003nMil«ttlon batwa«i days to 

tasasling and ylald in aoati op«n poXXln̂ ibad varieties ot 

Indian aalai* a>i#sver, Bsrtoer^s (l&a^} tindings vera 

omaoplataly opposite to j'enid&'s (l£^&) findings and otbors. 

m Qonelt^ad thsA tliara vouXd be no ooxreli^ion batuean 

dsys to aoCurlty aod ylaXd. 

In Inbsad lines £^n^ (1^10) t Jor<9nson and 

arewbaicar (JU^) , JaniOns (li^au), Hoys and Jbonson (1&3D), 

reported thvt^ lioi^t of tbs >X«3t axid total leaf area 

uara positively oosxelstibed iiiitii ^leXd o£ tiie plant. 

lAdXe i^udylns thf2 oorvaXations anone the 

plant bdic^ and yield in isybrlds^ jexudns (lu;^) reported 

tneeb yield was positivoly oorraliited ^ t a plaut hel;bt« 

This indioatad thtst vigour ox* tlia plmt datoniiined tbs 

yield, iburtby a apy i2l^&f) also fiound a positive oorrelar-

tion tfitn planet lisigiit and yield, ^ioilar results war* 

obtained liy Jorgsnson & BreWbâ ar (l^ta?). Bays &. Jbonson 

( laa)} . 



oQQpnidUE&g of ool>« por plaaty tob XcHiKtî  oob 41«Mtor, 

flod 30G ^raln woigUb «bow»d posLtiva ooxv«ld^lon vitl i 

yiold in ZnbMd l l M S . horn ( l&iS) , BlgKar (lidl&); 

^Uftbsjr (Xd2£)y JenJdLn« I2i^^) ted aXm repoxtod tUi poal ' 

tivd ooxreXsftion batve«n oobs por plaat ciod yioXd, oob 

Xon^h mid yield OixalXar roeuXta \tQTQ sbovod by 

Daiwnport (1^07) md Wblf̂  (1934). 2&>ntk> î3itry (a&U), 

Uo OfOX a iAiA«XQr (X^la)s 3UOVO & wentjs (2aX7), itobina^n 

Ooauftoo^ aad Ilarvoy (1^6X), tbuod positivo oô ârvXn̂ ion 

botwMn oob dimatar and yleXd* ^ r 100 (^eUn ^X&tti a 

i>oaitlv9 vaXue of oorrQX££tion vltU -̂loXd MLS obtaii^d by 

oraothiisa (1007). 

Zn T^^ oxoaaoa oobs per placet, oob Xengtb and 

100 grain walgM abovad positive oorraXsAion with yield 

and aiiollar roaulta uoro repoxtod by Mo OaLl ood Uhoalar ( 

ClUld), Lov* d: ftmta (l£)X7), Itomrd (1&1&), ifUsaon 

Laisanar (1&S7)* Jaoklna (Id^JD) end MuittQr 4: Boy (l&OT). 

Tlold OiT Inbx^d Xlnaa \mv9 found tio bo nagotl-

vely oorrelctod witii t lwir yitJlda of iiybrld proeaEiloa, 

Slz3llar raauXta twd been rapoxtad by ^abay (10Q4), Haĝ s 

( 1 ^ 6 ) , .lazxgaXadort (1&&6}« KiasaoXbaob (l&2a} x^oportttd 

thfiib a ganaaraX reXotlona^p axLst batwaan yialdlng dblXlty 

of Inbvad paront muX tuolr progany? tiovavacr tbaro waa a 

fav a^oaptloa to I t . idaboy & tlaaror (1&&4) i4»r« j t i ^ 

opposite to tbo flndlnea of t4.Xsaon Lolsanor (!&£??} and 

file:///tQTQ


^ovî nwHi & Bn»fb^£«r <3027). Tlwy reported oonr«Xa^ 

tion tatvten vaorlouB ottrlbutbea of inbrods ooaA l^rbxlda 

widtfx Qould bo uflftd toe flolaotlon* A pooltlvt vefluo 

of oozs^ole£tion î ui cilso utytatnod t>«̂ woan yliild of 

Inlm^d lino aad taolr ffj^ ozrosdos. 

Tbo siost ooma*obttiislvo oorrolistlon fltudiod 

MX« yoxkMA by Joi^clns ClS3a9). Hi Q«a.oulfiefc«d tbo *v< 

valiMB botwooQ vAVlous c^arac(tora In inbrada and in t i i«lr 

i^ybild pzofisulos. i£» obtained positivo oorrolsftion in 

CLB^^S to tasattHQg, dayo to 2d.U£lngi oars p<^ p l m t , oor 

Xaaet2i« oar dJLoastor, and uô ê&ivo ooiixoXaitlon lu ^ Xaitt 

Uol̂ b̂t Olid srlald« Tha xOffuXto obtalnod In prosotxt otudy 

ogroe to with that of Rloboy (XSQ4) esid Jonklns (1029)• 

I^artl«a oojnpoX^lono woro oo^piAod b«ti40«ai 

yloxd aad e « ^ ot 3 olwrttotoro vis* Plant luieUb, number 

of graan Xoovoo por ploat and daors to a a t i m t y . Thoso 

oltarAotora voro soXoo^od aa OAoli of tiicu vaa oorreXeibed 

with yieXd, wiioroas aaonit tu«EaaeXv«« tiioy aixjwod a l i t tXo 

or X30 corroX<Aian« 

In eaas ot Xtkbonkl Xinos tbo part ial ooxvola-

tion vas uoli'oxn vltu &aoh or tho ind^ endant varlablo-

viz.- plant liolg:*, Xeav̂ â por pXont ood days to aaturi ty 

bovover, t ^ xaaxXaxin raX^ltion was *̂lt>̂  pXsat boi^^it. 

Tiiis ladioated tiidb :;ieBat î̂ ^̂ lit iwd dlroert orreot on 

^*loXd. rdolXor roouXts woro otytainod by Jatoid^s (XU2U). 
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Xa ^2, 04»flW)>8 ^i» yield lied directly orfo<^od hy njX^mx 

X9m9B per plant, tollowod t^ days to aatiirity and plant 

h<dl,':bt. whim ottor taotora l a oaoh ooz^^ariscm uvre ]£ept 

oontftoot. 

On thB oftmr Jiand ^farbby & l»y (1S0?) 

studying p a ^ i a l oorrolfijblan batwooa idold uud tivo 

othor oharocterjs tipiui^ plazit ixolotxt to Uovu ths lalaimtn 

o^foot on yiaXd. 

Xa tba 45 orosfltts of mala* V^SM qyif ^*) t 

atudlod sioxasad bstexotlc offeot vaa obisanrod In nts^bev 

of zaorphologloal oliaraeitars mi^h QM plaat b a l r ^ . oob 

lexx^iXf oob dlaaetQr, XOO grain ualglit and finally tbs 

yield* In aaiae of t236 oases the increase In yield 

Inore vafTled fzoa 20*1 to I ^ . l p&r oont ovor tlio ;3Aaa 

of the par«2)fte OA well oa ovef tlie au£)orlor parcmt 

folloved by plant i ia ig^ aud oob leofi^lu 

P«l (1066) studlod tbe heterotlo effect on 

plmt hoic;;l£t, lean/ea per plont, decrs to allying; said days 

to taadOllnc In iiaiae and oonoludod t h ^ zaaodunr̂ i result 

of lisfrotoBlg oould be oMialnod In the orop. 



* fie* 

Uoddzn oom breadinG dopends iqpon tbo 

l90le(tloa of ooaExorolGlly aooeptabXo lubrod l ines as 

ropoitod by Spraugo & Totuia (l&4a) and the 3a lubrod Xlaos 

sbDuXd bo ,:ood ooxabiuers. 

Sprouge & Xobiei (l£^^} ooasldesod O'^aral 

3ad Sp^oltlo ooanbining abil i ty an the baala of goao 

action lavolvftd vod tUgy said thd^ yrodoialnaatXy genaral 

oonblzdzie £jt»lllty was dud to oddltlvs e^na action, wMl« 

tba f ^ o l f l o or>nblnlne abil i ty rd^lJb be tb^ raauXt of 

0 1 ^ ty3>o of non additive f̂ oaa «kOtlon i . o . DoalnasioO; 

J o s t l e or tile Intaraotlon botwQoa gaao coid anvixozv-iont. 

l a tM prosant study the varimoo for 

spoolfio oonblnlu^ abil i ty was fbuad groceber thaa tlie 

vurloBiod Sov geooral oooblulne abil i ty iudlodtln^ t h ^ 

z3on addltivo ojone action %sk:Xne pXaoe. In tvD of tbo 

lnbr«d Unas U30B ood t7d04 th« variasioo for @9n«ral 

ooablnln^ ability was gr«dtcr thai tbia spaoifie oomblolag 

ability* Tlds indlo^od thdt Uoro additive f;oaa orfeot 

uaa uora la;:«rt4^Ett. The rysultu r«portdd by th is study 

y»re .aora or less oontrory to tha resul ts roportad by 

tiprauao 6i Tcibua ( I d ^ ) . Tbay rouod tiv^t vailoioa fbr 

iS^auaral ocuabloli^ abil i ty waa bl^i^r tu&u vanaaoe JDor 

iQ;>aolfio cuublnioG abil i ty in tx^olr Inbrad l ines usod. 
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Thoy further said th îb veccieoioo for Qcneral oomblnijog 

dbility £ov provlouaXy unto^od Xiuds was blebar^ tluea 

tboso or opeoirio Qoxablnlns t^tlXty Vox prcyioualy 

tostod l inds. Tbo dlfrerenoe iol^^ be also due to 

the gozxotio ooxistituants of tha Inbred l inos usad. 

Thus they had aaphaslj&od xoore ou sp«olflo oosibluatlon 

ot tho l inos. 

TWO llraltatlons Inwlvad in prasotit o^eud. 

mont oan bo tfb^ftd ao s (1) Tha resul ts war« basad on a 

aln^o oxpozlaaot wbleh nigltf̂  not ba oonsldordd roliablai 

as Hojas & r ^ a o ^ (306S) oloorXy s t ^ a d that adtlacftaa 

of ralflfclva Qasnitijae of -rouorta and spoolflo oosablnlzi^ 

abdLllty froa individual o^ariuant ml̂ tib bo of llzaitad 

valuB and (a) tho nuabar 4f Inbrad l inos Inoludad In our 

stiftdy vara l a s s . 



TbB 16 Intood Xlnos m& tholr 45 single 

orosaas produood l)̂ - tbc stmdord m r̂tlDds fl(t Botasileal 

oazdtta of Haja^han OoUego of Aii^oulture, Udaipup, 

USX** 96udlod la rospeot of dlfferont plant ob«ract«rs 

\dXh. tha viov to find out tholr a<aooldblon with tht 

TloXd of tho plssit. 

a» Tbo lDit«rraI«rtiloaflhlp0 botwwui various 

e2Laracft«rt l&oXudla^ ylald voro ati^ed by nacns of 

total as uoll as paartlf̂ il oorrol^itlon ooefflolont. 

3. 'Siso ofl^tirlty otuorodtsrs vsro f&uad to 

bo oorroXaebod ^th plant bolglit and l«av«9 par plant 

and tfltli soao of tixo aar oliaraotors Xlice oob lon^li, 

oob dlaoator £iad JOO grain w l e ^ in Inbrado aad iaybrld 

pxogoalas* 

4t HBa«&lvtt oorralaldons vara obsarvad 

batwaan yloXd aod days to laikliks (->836), doors to taaaaX 

Ing (-0.3B6} sod dflOTfl to o^^tirlty (•»0.1&&). 
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6. Poflltlv* mia^lsMxm betwft«a Xxibrods oad 

tlmir lQrbrid£s wltli regox^ to c:̂ r0ou loovos por pl^nt 

(O.aas), days to taaaaliiig (o.£S^)} d«(ys to meiisurit̂ r 

(O.aiS), oob X«ngth (0.aX))» and 100 grain voi^^ (0.1&6) 

was obsarvttd. BDutvor tho ? l e ld , (»OtO07)« plmt height 

(«.0«ia3) £Eul oobg per plcot (0.036) Mro neijs^ively 

oorrelatocl wltii eaoli otlior* 

6. Pt f t ia l oQ»<ol£ebioa0 w«r(» w>iAc»d out 

bQtw»«i ytaXd «ad •aeti of t^u tbv«« olMra0t«r« avp«r»> 

toXy In InbiFOda md tqrbrlds vlai« iaant bolgtt , owabor or 

grofta X««v«0 p«r jaaiit isid d«{ya to osturlty of oxop. 

In Xxibrods yloXd vas found to bo oorreXiitod aoro with 

pXsKxt balglJt fbXXoued by Xoavas p«r pltisit and daya to 

nfi^urlty^ wldXo in bybrid yiaXd VM cnrroXeibed with 

tomr^n, dayes to jsufburlty asid plsett boie^it. 

7. TaarlAioo tor flS>«Qirio ooabljalaG abi l i ty 

vaa greater thai varteaeo of G^n^aX ooabinioe ut i l i ty 

in aXX tbi3 tlroo ^^roups. Tbis indioiftofl theft BoXdction 

Xbr ^>ooirio oozabinin^ abi l i ty oouXd be xaore sffeotiv* 

than tha soXootiou tor saneruX ooisbinine e^iXity in 

thcao (groups* 

G. îaadced offeota of horterosis wao obaearved 

in raspoot of yieXd> plant ^ i g h t , oob Xnigth, oob di&-

zai3tar aad XOO grain telosht. 

9. Low or i30 offocft of hotoroals VQS notioed 

in dflfys to zuftiixlty of t2ui pioot* 



X&6eXne liis ainoara {̂ TiSttltudOB towciXds ^ s guide, toaeiior 

Gild projTosaor £iar« H«K* ^2aotra, 3 ad of tho uopartaeut of 

AflVloulturaX Botany aod ĵ Xant Poti^olo^i ilajasthan Ooll0{^ 

ofiianoultura, Udalpur^ i4(bD tooi£ aactra oJC^Uiury latarast 

£cad palna in î xt>^dliî  Ida ultu lila i&diflipaaaabia guldaaoa 

and It undar Ms lArtliy guldmoa tbdb the praaont uor^ 

Qould ta)£a this sbas>a« 

Tbta alaoore rogarda «ra aXao dxui towavda 

AflsDolflita Pxofssaora Sisei B»K« Vig end Sbrl SUK. Ohdturvodl 

shrl B«K« K«ul GEid Ziaotorvr Dr. D. Shaxma Vli> haXpad a lot 

in pxopor prascmt^ion or tha mctf&arlal. 

SlnalXy, wrltar ovaa a spaoiaX dabt ot graeti-

tuda to Dr. A. aatlx>re« DOCBX, Rajotfbjtian OoXlaga or /i^naia-

turvy Udalpur end ASrs. iiiaitî ora, Htad or the Dapartraent or 

A^rioultxtraX i£aonoalaa a 6ti#iabiofl tor providlag bla ylth 

alX ttia raquijrod tao l l i t las in oozmaotion uitti tba 

atiibiatioaX calouldtion ̂ oris.. 



i^gzloultiaraX altU£i{blon In Indlaf Oovormuent of India 

Aodaraou ^. & Broifii W.L«}(ao£0; 

urigla of oom b(»Xt iaalM aast i t s 

^i i«t lo0 al^piifloaaoo in HBtaix^sis. 

lova Stotd ColXot̂ e PX«88 JWis, Iowa. 

Sbudittfl ia ttM Znborataaoe or F^QTSIOXO-

slo«a ol)«7a<xt#ir8 soAd PtajrsioXogloal Invoat-

Iscfcloas of tho ucCbuxo of tba bybrld 

vlflDur l a laalw* 

A.in. Bot. XdonOem, M$ 497--<UB7. 

A82^ î . (1036) 

Osrturld ViaoiiT in ;;ai« mors. 

A»L« ndbiir. 2&! 170-1&1. 

ilyteld vigour in ooim & isoblXisafcion 

of eodoopoxm r«flouroe«. 

mi. Jou* Bot . iSQLy ^x^x^-aod. 



aur«*8 Iqrbrid wsXm for Rajaitbm. 

ZzuU«n T̂axoixig 290?^ Z>9 SB* 

aodilnano* of ^0our of 7j[, ^brlds 

Ooci sto<tii; ii.^., a&blnaoa E.jr.^ Bervoy P.H. (l&fiO): 

A trttadioc ^ soluotioti tor In̂ ẑova&iozicb 

o f OOuilOtrOlfia ^iNTidfl* 

A broodiiie prooadur* doalsnad to acfce 

ixaxiuua usa of lx>th g<marQl «c 9i>aolfle 

ooQbinlnG ability. 

Ags«n« Jou* aa4&y 4L} 300-907. 

AXtamitbiva iic^potiioeifl of iqrt»nd vigour. 

Oaixetios 2&i 4f??<«4ya7. 

Tba raXation of iSar oharacitors f6r oom 

to ylald, 

Jou* i » i . 3oo. Agxon. &, 18a-»3d6. 

i;a«t, ii.M. (I0d6>l, 

aftOXDSlS. 

(aanatios, gL, 37&-d07. 
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tUiA roliAionaiilp in tasaol dovolosQ'Oiit 

of Xnteod & liytarld oora* 

AffKon. Jott. ^ , 406. 

jfioiclwantt: iuo. & Braoran A«A.»(1&40)I 

£ftoot of tba sMVthod or ocnUjiine tba 

Inbred Unas of doublo oxoss of oalaa 

upon l iold ood variability of tlw result* 

ing liyteid. 

Jott. Atica. 3oo« A^von. 3^, 347-63. 

i:«lzic- i:.R»0,, (a&3D)i 

OorreliAion of ohsdraoters iii Oom« 

Oornell. Ac^o. J£aq?» at. Bull, ggz;, 100. 

TXMoritloaX a«jpoots of tiybrld oom 

goaatioa wd torbrld vi^iir. 

Gonotioe, iSU 1^^ (J^tftract) 

fodorer, itf,T. ^ 8|>raui0« a.7« (JM7)i 

A OoaipQXiaon of VArianoe oooisionont in 

ooxn yield trai ls* 

Jott* Aim, dao. AgEon* ^ , 46S^63« 

flaHsr K.A. (a& 4̂S)i 

Gtetistioel oaithods for aaaaaroh uorlcers* 

1M6, itf»« 
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TIM r«X«Uloa of Oob to t l » other s» 

<ktor««t«rs In Oora. 

J^u* 4m. aoe. A«»Hi« a, 302̂ .̂ 820. 

QVitringY B. ft UadtftTOD ^W. (2064)1 

A dtwSr of tl)0 oMiMnlwg oMUity of 

aovn iatood bacvlas vtHoua xsreportions 

of oombeXt find noxi oomtmltgom pXam. 

A&eon* Jou* jMit« 54&*£as. 

Qoorea U. Dugm <̂  OtfroXd tf, oauaftnt (2&6X}i 

Clipping oom plant • to dalflor t t e l r 

(Urveloxttoat. 

Owdoy L . J . (2861}I 

FTodlotloa of Com iq^brlds fzoa aloelo 

Inliorvttdnoo of Oonldiiine slsility In mal: 

iQftKridflA 

jou. Aja. ooo. A n̂>» iQf ea^aa. 

tiBQrt, H.K., fintr ar.a* ft aaith D«C. (2&£J6)} 

aivtboda of Plait Broodlnfi** 

aooond adition, ift.O, Qraw nlU Boo^ 

Co* ftMEDnbo, Lonaoa* 



Ho f̂l, H.iC,, Binim iUii*9 'ttlnae T«S,, (3£»£^)i 

oom tvoKx iBlkred lines. 

Jou. .Am* @oe« Mzw. afii 3&&4a)0. 

ÎS!U H4bu» Vol* aOf 43(>»4^. 

isciys: H.&* & Jbonaon, X.J* ( l 0 a » i 

fte braodiosff of Iiarrowd ael«id lines 

Qt eoam* 

Jou. i^ia. £fei4». M2oa« ji4» 730-7a<k. 

lllfliyii, H.K. ( I3^) t 

J o u . iiflE!L« 3»o , 4£SBoa, j ^ dd4>^a6a* 

A Conaifierefclon of gen«(fcio ai^laaaiAtoa 

Of Heterosis. 

moderson, c.a. c ^ & ) t 

Speoi^o 6: GeuarixL Comblaing AhiXity 

mtext>3is, 2&mt d G ^ ^ i « 

mmiTzmt eeleotioa for ^ooifio oosthinljog 

jrou. «»m« aoo« Ae^n. ^ 1:^^:1^* 



**atXiift&on totwtsst TlsXd & iSar Olistraotors 

in O^m" 

jou. m^ SDo. A&eun, id^ a^ksu^a. 

•^Oosreietbion studios idtti Xtt%ir«»d & cross 

brod strains or iMim^ 

«rou, j^gPi. ^9Sol^ Vol«d&, €77^7!ax. 

"Sistted of foaAlnff Zxitarod linos of molsa 

in ovoss tirad ocKabln̂ ibioa'* 

Joa« Jbaa« 3oo« A ŝron. Jj/kt 6Ba»630 

;r«nKlaSt H«t. (l&dft}t 

"Mst^ods ot ostio^ftina %h0 psrfoxttaneo 

of douhio ttBossss in Oom" 

jrou. Ana. SDO. Agvon, aS^ I&IMKH* 

Jonas, 3>.)r. (a^;l^)i 

Tto ^poducflion of Sia^o & 0Di:d>Ie f irst 

gont̂ fl̂ ioxi mm iQrtelds. 

ion. Mm* 3o«» A€En>n; JA9 M̂SL 

HBtorosis resulting froa doo^sî ra&ivo 

ohanflS s• 

donotios) StLi GSf^em^ (194^ 



Join n^Jf, {2B3&)t 

QonCbinAous Xn1aEt>«4ine in mai» 

0«n«tiQS, M» 400^673. 

Jotmaon, X«J. & Hscrs H^. (1836)i 

TtaB OnnMnlnfs edbility of Xnbrod llx3«« 

of CSol49n Baizton 5wo«t Com« 

Jou. Ana. aoe* A^^n. &&» Sl4l&-aeB. 

A OoaspaPlson of 3olf»d lixMfl ot ooxn 

«Bkd f irst 6«iarfitf;ioa orosflos t»«tu««n 

Joa. iosa. 306. sgron^ !&» 83.a.*8ao. 

Jl&naon Z*J. 4. ttort H.K. (3040) i 

Tbfl 7aXuo of 29lKcld oowMnrttioa of 

Ixaxemd lima of QOin:i Ma«otocl rroia sinsX* 

orosfloa by p«d^ee zanthod of to»iltnG> 

Jou« MEX* doc, Afî ron, Mt ^?9u8& 

a<Riiotyido & Jr'boaoti^o oofZttla&ion in 

sograbettu 4t t lu ir Izaj;aJlOf̂ ion in aolootion 

A&Po* Jou» « i jdBU 477«-4aa. 

i£VaIU4itlon of Kxm taori>2x>XogioaL ehara^ 

otara of Coxa in r«sp«ot to tMs use in 

tb»oa«t}ing jrioXd. 



A oo£i£taxla3£k lavolvlne tiM xuszftMur md 

r«IiAlo&fl2slp boFtnttm tttatora mA avaXo-

iftina InliMd Unas of aaia*. 

of Xnbred Xlnea & f;̂  erosaos in «ozn. 

Cwroldboa obfia?a0te79 In Malao î ytyrids 

^ou« A0PQ* BBeolu Ml a&^60. 

Xn2)»rtit«â OQ of XstuveXfiftixmthlp of 

aaci0 malw oar oliai^aotars. 

Xoim St. CoXl9e;o Jou. €e. 2L9 808^304* 

l)0X^lon3l2lp t>«Au»«n nunaber of Pcomzit&X 

lines acid Tlioovltioal porlbrsaanoo of 

ayic&22£d&io vaxlcty or Com. 

Jou. îKci. 3oe, A^ron. 07, d4X*3Sl. 

Und Strm l.V. (2030} t 

'̂AoaXytls of ^Dd«m mala» IxrMdlng prlcw 

alpl«8 & ^atbodo^ 

Qoaetios, lax. 
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Zlnd StTom 3,W, (a&3l}i 

Prepota&fiqr of Xnloffod slr« ocHoattroiaX 

T«rietl08 of aalsit. 

Jou. jti2a« 300. Jkepeon. gft, 66^661. 

a«iiatio0 3:a;perl:39axzts on Ziytold glvour 

in mal2tt« 

Lonnquiat J.H* & iluabugii, 11.0. {y^m)i 

Bttldblvs DâportasQLOO of tbs toot aoquenoo 

tor gjBnoral sffîd apaolflo Qoa)̂ Lnin@ ability 

in Corn brooding. 

aeitttroslfs a Yield of grain In tSaXm^ 

^gronosiy Jou* jfi) €80^518 (3i&G3). 

Ittoumvii^ oaX9ctlon OB a i^az; of zaodifylxig 

CoiaMiilag al)iXtty in Corn, 

.ft̂ Pozi. Jott« 43, aU^3U. (206i). 

0310 ^iffoot of ^>3lootlon for oonbiisizie 

{Mlity wilt^a S*£pr9edlilae UmBft of oom. 

Love, a«E. oz^ uiiwats J . B . (aal7)t 

ConmXalblun betueoa iiar o3aaraotord & 

Held in Com. 

Jou, A£da« doo. Asxo. a^ BlIWaaB. 
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Oosapaffisozi of a %yp%» of to(»b«f« for 

0V«lui*lon of Inbi!«4 Xinaa of oovn. 

Agron. lou. 46, 403-406. 

Uo HaU A.O. & Wh8alor>8 Olavk'a (20X3) t 

4jAr otiaraffbors not oorreXcftod witii 

jrlaXd Of Com* 

BSrtsrid nalatt 

XQ<31an ?acmln«;, 1) Ho .5, £0»2!c$. 

uuxt^ a.a . d N.K, Bay (2066)i 

dtudr of tlxd Indian OolXootlon of oalaa 

T«a?iati«8 mtti spaolaX roforauoe to 

vaXflbloasMp lMrewo«a ylald effid otter 

ol&araotara* 

lAdlaa Jou* Of Plaot Biraadlxig £: Oenotloa 

CJottvorgaisb Jbaĵ xov<>uaaxxt with 4 lalutad 

Unaa of Com. 

JOU. m^. Boo. A j ^ n . a&: la&-lf iO< 

corrox^ion ^udios of Ooana 



lf.0. U^1»8, UH« TaorXor. JboisGon X«J. (3063^t 

ooswXsebion of taro»din6 t»ha£9i£>vat 

idth CioxiaX parfbxmflsioe of Oirebord 

^0von. JTou. 43, 4 Gd4-6S3. 

mi l erP .A. , idlUoKi X.O. (3068)1 

iS8ti2ai«b4 of OmiotTPlo ft aî vlBozmantaX 

varlfioiOA szsd t^ialr lmjpXXo£d&ion In 9»lo«* 

tftlon, 

^ 3̂!oa* i7ou« fiQ, aao-xax. 

*N^mura, !$. (X&G6)t 

3^G{ti«6ioaX Studies on Coablnlng ftblXity 

I n mMiXift 

atlflltion of mlt9^ 6^r«iin of «ovn to r, 

Oxossas IMt̂ voen tbam. 

Jott* AsBXr aoo< A^zon. Jft. 4fl0-4£i4« 

N«i©i, i , . s . & £ . s . BStaas (aaad}t 
]|»v i^brid iOolaB for Punjab faxmora 

XzLdion reoaalne. A^il^lgj^* 

OXaon, P . J , (XdS7)i 

7asfli»llna ^ SUidnc as Orltvrla of 

Oos^tizlsoua i^»aat in Goxa 
Jou. Aura, doo, Aĝ ron. 3iBL> 4M-4fiQ. 



Olfltm, a.D« (20£B}} 

Btt^tA of V i m a atXacrtion duaPlng 

XxKtttracftioa of Oomlilnlng aK>lXity In 

Com. 
A^con^ Jou. ll^^y Vol. 56« 

FflsiaB, V.a* 3i&h£ta0 P.7. (1^07} i 

a t i ^ l ^ i o a l n«tliod« tor AB^iouXtural 

Z.O.A.&. PubUo^fl&loa (1907). 

Paddlctc ^I.J;. & S^auga H,B. (1^30)i 

Mai 20 £»od Cbaraotdrs 4̂  itdX îbion to 

Jem. Jim aoo. A«9R»&. SIkt 74d»60» 

P<a B.P. (K>40)s 

lybrid Vli99ur l a Oom 

XmUan Jou. Of Plant BrMding & O€ai0tloa 

VdX. 6, XO. 

PaE&oraon D.D. (X&a^)i 

atiibistlc&L tootolqxus In /^:^1. aoaoarolx, 

p«^o iC.T. <k iiegrs I M : . (X&4&}t 

A iMipariflOii of qoahinlns a^Xity in 

jPg & 73 H a a s Of oorn* 



lova. St. '^is^. mn<xtu BLU* iaja;L9 W^^^f^. 

Plnnal i^.L. (1043) t 

oharaotors of ^ulil« ososs lQrt>xlda in 

com as rta^Qd to laetliD^s of ooolxinlne 

4 inbzoda. 

jroii. mx* soo . A^ron. aBi;» €0&*X4. 

Cora JTiiSilns & pvoduettvexiAOs of Corn. 

JOU. m&. 3od. >V^ti. 324 32L3.«18« 

Ccmi«irg£ait Inpxoirafflifint of self Fdrtlllatd 

Xinon of Oozn.(3dS7) 

4Uq̂ «rliaftnt s on liybidd vigour and oonvor^ 

g»nt Xia£isov9C9Ant in oom. 

U«S«D»A, TeeOl. BoXI. aeaif 8497. 

X0oldblQe tiolstwp fbiindfietion Inbred fW UM 

In ooJm lisiurlds* 

OauertXos (1^45), fiOi 4U>»7X. 

^rbsid viainsr & Oom brooding, 

Jou. Afam, aoe. Agron. <1M0), Mt 833.*4X. 
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BloHty r.D. (3947) I 

ooztt l»««ding giDVtio Ml«<!&loa * T2MI 

j<nu ittiSE« Soo, A r̂o* dD, ^OQ-MZ. 

Oom Bm«diii«« 

Advaaott in OmkOtiOB, Vol .a , 2JB^20Q (IMQ) 

7b» Cbaraotevifltlod of smiaetypo varlanos 

in ooxxL. 

Oen«tiQ« ad4&, ^X.ifif flgfr.^* (Abstract) 

CdnDtyvlo & Plvnotyple oorsPttlotions in 

oom &, tbaiv in^ioettion in seleotion, 

A ooaparison ot voxlttxott oon^uonants in 

oom yioXd. 

Gian0ral & Spaoltlo onahlnlnc oSiility And 

tboir Xnt0r aobion uitu loootion or y«ars* 

Ae;n>n. Jou. 44, 4tt»4i66.( 

*siaeXiston u .H. & Uolson u.^. (3M5}s 

OoBabinln« oikaiity of suoo«isivo g«a«r»* 

ti<ms or Xnbxvd svsot Ck>m, 

Ooou. Agtl. ifiaopt, at . Bull. 400. 



m Tim 

WUceb i s HBTtonoala. 

son B. (lSG6)t 

^tarid laaijao* 

itoM^ S«ri«s, Z.O. Aerio. Hiselx. Â  dê . 

3t£iti9feioal Ab«trtt<^«9 Dte. 3068, oovTua<ttjt of 

liajaflthaa, Hiniftxy of Vood «f 4k 

AeriooXtuM, jalpur« 

96nne£iald O.H. (3860) 

iMtttovsous & mrtirid vi09ur in oaixi 

Af9K>n. Jou. isao, 1K>I. 4fi» a4&«16e. 

Sprout* <& Tati»i$ imaaorer u,â . (3;î &I)t 

A ooiapariaon of variaaoa ooiapoiiAxits in 

oom fiolds t r a i l s , ^arzor x 3r««BP x vaprioty 

Looobion X variAty^ & varitfty oaispoaoxxts. 

A€;r«n« Jou. 43. 636-641. 

3praugo a«7. (3MlQ}i 

Aaatfl7 teflbin^ of Xnbxod linoB of Oozn. 
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XĈ X 
i a . a 
i a « ^ 
i ^ a 
X^«6 
00*4 
12^2 
Xl«^ 
X3,4 
XO«X 
30*3 
34*^ 
3&4 
1£,6 

3.S 
0.7 
a.4 
a«£ 
a«5 
3,6 
3«^ 
4^0 
^4. 
a .£ 
3,7 
BJ7 
3.6 
«^3» 
d»6 

s a , 4 
8X.0 
3&*a 
a6>»& aoa 
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Go^s p«r plaat 

Oob leogth 

G0ib dlmobdr 

100 araln woiglft 

tleXd par pl«»tfc 

o»aa& 

Q.Mg 

«0.133 

o.ai8 

0*338 

«»0.036 

o.aex) 
0.301 

0 . 2 ^ 

-O.OOT 

Sig* valu0 nor Q^ m 0*a04 
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IK iMnam> txms o? ^ga gayt t. 

S.liO. XtllflNkI ai aa % ^tal 

1 TJao7 
8 uaoa 

4 nacA 

6 uaOD 

6 uaOS 

7 tiaoi 

u naoB 
!££ i^oe 

l a aao@ 

14 tme 

l& 0301. 

tk9tal 6X3.4 400.1 6X&.a 15ld.7 

MiLVaiS 7AISJI 

s,m. Sovopm of Vorif^ion l»*f. S.S. lf,9« IT. Tabl« v«lw of # 

1. aopIiQcftlons a 34.14 17.07 a.5& mn 3lg« 

— 11 inn.! Ml „,..—.,.^_Mii.^.-,_^,., ,. . . , . „ „ _ ^ ^ ._,,_, ^ _ ..... ^̂ .̂ _ ,̂̂  ,̂ Tfnr IT WTB • i n f i l l . MiHiMiwwimiMi Ml nui 

66.1 

aa*? 

'^.O 

30.3 

30«e 

afiU3 

a & a 

40.B 

30.4 

30.0 

34.0 

34.7 

34.? 

36.S 

31.6 

54.0 

3&.0 

47.3 

SNt.1 

33.8 

^ . 0 

IKt*0 

43*0 

aB«o 

3a«o 

3fi3,0 

33.3 

30.6 

35.7 

:sr7.3 

68«7 

37»0 

47*4 

33*4 

33.3 

34.0 

33.3 

43.0 

3d«4 

33.3 

33.3 

38.4 

38*4 

34*6 

30«e 

2m.B 

' • ^ " w * • 

341.7 

33.3 

93.x 

34*3 

73.4 

234.3 

87*3 

100.3 

33,0 

33*7 

88.7 

73.3 

88.4 
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<• III 1^111 W i p i . i a i 'ni-MMiWiM>ri w iiiwininifi iiiiTmrfii iv rri~i-TrT~r—" 1—rm—1 r i — n m \ rtr" 

a«NO. OXOftMfl ^2. %t ^3 ISOtal 

X 

u 

a 

4 

6 

6 

7 

6 

9 

10 

U 

la 
13 

14 

16 

16 

V 

18 

10 

20 

ax 

38 

aa 

&4 

86 

QdOAaooe 
wfttasaio 

119X304 

UOaeacV 

Tfaoffajiffl 

oaoisaox 

UaOl31E310 

U8lfttfN>8 

ijty f̂t̂ f̂yV 

Ud04«ao7 

uaoTttOX 

tyftf îgntyy 

naoeatfna 

oaoi^tfw 

UdQUiOfi 

wn^i^ji^y^ 

irmniiinn 

USXOQifilS 

Mdososoi 

u@oxie 

aaG7aSX6 

0906tfa08 

TOxSIQO 

TOOftrtBffl 

74 .6 

83.0 

7X.S 

74 .0 

«.o 
0 * 6 

48.& 

oa.0 

66.7 

7 » . 6 

73.7 

66.6 

74 .0 

7X.7 

d6»0 

46 .d 

417a 

07.x 

68 .4 

66.0 

64.6 

90 .6 

64»& 

68.8 

irao&caoe ao.2 

6duX 

70 .x 

80 .0 

70 .0 

48 .6 

63.0 

47 .x 

6Q.7 

66»3 

78 .8 

74*X 

61,3 

88.0 

84 .8 

41.7 

80 .4 

37.7 

63.8 

60.8 

60«0 

73.x 

60.0 

48 .0 

a . 6 
76.0 

70.x 
ax«7 
84.0 

76 ,0 

66.0 

60.0 

40 .x 

67.6 

60.3 

90,8 

7X.4 

40 .0 

88 .6 

60.7 

61.0 

86.8 

6 4 . 1 

68.8 

40 .0 

^ . 3 

60,6 

94 .4 

46.0 

4X.8 

78 .0 

806.8 

83A.6 

886.8 

^ 0 . 0 

168.6 

184.6 

1 ^ . 4 

100.8 

XG8.3 

840.6 

810.8 

166.9 

839.6 

818.7 

188.7 

11X.0 

168*9 

188.6 

168.6 

186.3 

807.8 

846.0 

148.8 

107.x 

888.8 
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86 

m 

m 

m 

ao 

33. 

m 
33 

33 

m 
38 

30* 

40 

43. 

^ 

42 

4A 

4& 

XKlfietmp^ 

trattsflnst 

^eacaaa 

i:iSaQf?l0D3 

U9aeao8 

tKlfKttwOl!^ 

oaodxaG? 

xnaQr73ido& 
uaoixaoe 

l39Qaaia)7 

U304xa0l 

trdoi9«9 

x^toajddox 

\M)&3(aod 

Itotal 

76*a 

«ra 
68«ft 

«6.fi 

4 4 . 4 

£»4,0 

ao.6 
60«8 

64.4 

46,7 

64,0 

36,7 

TO.O 

€6*4 

90 .0 

64.7 

aia«6 

ax.1 
4^.8 

a6f»x.o 

73*6 

aL*o 

e&.4 

4Q.a 

a&.o 

48 .0 

411,? 

fia.0 

40 .4 

€7«4 

40*6 

67.4 

30.x 

66^4 

€&«0 

G6.4 

66.4 

22 .3 

•«7.6 

77»0 

a<ia&.o 

88.3 

€&.6 

oa.o 
40 .0 

36 .5 

63.3 

36 .0 

46.4 

4B.0 

00^0 

63*0 

4 6 . 6 

61 . X 

sftfc* f 

ao.o 
71«2 

^ . 8 

46 .3 

7 6 . 3 

aa^.6 

a38*0 

axo.7 
133*4 

X&4,7 

1X3.9 

166.3 

103«3 

160.8 

136.8 

134. X 

X66.3 

a:?4.4 

118.3 

107-5 

ITB.X 

286.4 

2SM.3 

74.8 

1X3.9 

136.6 

8 0 ^ . 6 

MALYSOtS OF Vi\Hr<iî ?0« 

s.iR». aowo9 of i>«f« s,a. M.S. r« 'rabi« w 

X 
8 
3 

»ttpUoa«iion« 8 33 .6 38.8 0.343 l!toa-*iie. 
^ ^ r l d s 44 86aiX.83 «04.dX X0«3D aieoi f loant 

tiotal 

6184.00 68.88 * 

134 3X776.63 
Mimiit^ifafm^tmmmtM iii •« .WMMW^^OWMI <*<•#( 
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t4HU X I TULi) III Oa&fS P ^ PLATIT Km 15 SISCSl^ CaoOS^ A^3JI0 I S i 6 IHSaSD LllUS OF 

^^ lAiorttdJi uaoe xsaos, wai tiau uaos tiaoa tti^ai ^ao c ^ c^a 

1 1730g . 4QP.ft 5U1 Sl«6 &9.4 ^a.4 333^ 4S.6ft 38I.4 300.4 
9 taoa « . 6 - Q&*G a « 6 i v k s es^s at^.e eD«0s& i i s , ? aae^e 
3 UaO? fiUX « . 5 » flD«3 8S.0 38»0 ST .̂d 6&.M 36.6 3&>4.0 

4 xnoe fi)L8 6X.6 68.3 m 66.1 75.4 3U*1 6&«8e X«0 a8a.O 

fi X«)3 ^ . 4 104.3 aB.O 66.1 » 79.0 341.7 €8.3$ 7&8 606.1 

^ Ua08 63.4 66.6 ;38.0 76.4 79*9 -* 313.6 aa.70 0*4 211.0 

tv/tA 233.3 309*6 279.9 314.1 341.? 313.6 1636.0 36^40 
mmk = 8 6 

916.0 61.7 

mm. viuarvi isrror p^r plot » 6 ^ 



Tiii xi&H 0? TIL- 2 p/iiuiiT jUiD im:;:T tii^ lisfCi Of tii-^ inoiua PAasw Hi zoa Mays u 

^ * U9ffii of t l « ]»aa of t&B uom of tm WL^offt mmi of tte Hl.gh»7 
2 parwsts Hlgtex parttzit 2 pflnnts Ptfvbxt 2 pamota Paarvnita 

1 
a 
3 
4 
§ 
e 
7 
8 
9 
ao 
21 
J& 
23 
24 
16 
26 
27 
2d 
20 
ao 
21 
22 

Ua04aGd08 
waMOo 
0WK>4 
O9CI807 
naOGatfKtt oaoiatim 
Q3X&B830 
oaifiitfios 
TTaofiiai()p 
09041^07 
oaoMKA 
oaOGaAtt 
ISOGOdlOS 
oacAjdKa 
uaoaatiioc 
QdQllfiSIIO 
tWMaOOe 
usQbCdtta 
iraofttfur 
l3a02aDiC9 
uaQ?^a£ 
Ua0&l203 

ao.a 
22*7 
22*4 
a&*4 
14»8 

a « 8 
2«a 

ad.& 
a (L6 
2B^6 
27.6 
26 £ 
16^6 
ae«B 
2 i » a 
10 .4 
3 S . 1 
aft.0 
a 7 . 4 
20*a 
2£).4 

- 0 .2 

2 9 . 1 
2 a « i 
8 2 ^ 
a B « i 
%SmM 

9^ 
i » d 

2 8 ^ 
asu4 
2 8 . 1 
27«8 
24 .0 
24.8 
88 .4 sx.e 
8.7 

38.0 
28 ,4 
£7 .0 
20*1 
28 .2 

0 « 1 

u^ 
X 7 ^ 
48.T 
fi0.0 

87*8 
4.7 

2&»4 
24*0 
88 .8 
4fiwO 

- 7 . 8 
88 .8 
80.O 
80 .8 
M.0 
44 .4 
28U> 
2 8 . 4 
1 3 . 1 
84 .4 
28*4 

U . 4 
I f i ^ 
4 o . e 
4 8 ^ aaa 
98.8 

6 » « 
» . 7 
36 .6 
aB.4 
« U 6 

- 7 U ) ao.s 
as.6 
38.6 
i j u e 
6A.4 u^ 
a i . 8 
28 .4 
2SmB 
a o . 3 

17«4 
24 .3 
ao»4 

8 .8 
• ^ 0 

-* 6 1 ^ 
•«2A»7 

2 7 . 1 
2 7 . 1 aa 
l u l 
9*0 

^ 4 .0 
• 7*8 

« 

V.X 
24.8 
24.8 

6.9 
21.8 
20.8 

27.0 
23.9 
80*4 

8*1 •ao*o 
«48»4 
« 4»8 
•24 .3 

17 .1 
14.8 
8*0 

11 .1 
9 .0 

» 4 .0 
7 .0 
« . 

24.0 
20.8 
23*9 
6.8 

20.4 
20.0 

t 

8 



TABL4 JtXL t (%>z£&inudd 

23 

a4 

» 

30 
» 

Txaoaacaoo 

raofitfo? 

09.4 
16.6 
X8«4 

i a . 4 

90 
31 
a s uaoftfOB 
40 uasxaacff 
4X U30«lfl0l 
42 U303bOtf9 
4 3 traflpiiQfia 

44 Tyanfttffii 
46 

14.7 

33 .4 
a3»9 
1 3 ^ 
U . 0 
12.3 
7,4 
14.7 
-* a»4 

i a . 7 
14.0 
&.4 

12 .4 
iaw> 
14.4 
xo«a 

14.4 
14 .0 
21«0 

;a«4 
10.7 
7*a 

14.2 
11.9 
7 . 0 

M.& 
3 . 4 

>X«3 

60.8 
4CU0 
26.4 

26.4 

47 .6 
35.0 
34 .4 
26.9 
23.8 
2 9 ^ 
29.3 

<- 4 .8 

-> 9«JL 

2 U S 

60.0 
9«4 

61.9 
do«s 
41*3 
27 .S 
12«4 

- 9.0 

«94»X 
20*0 
€0«0 

9 ^ 
44.4 
27.9 
4aa 
27.0 
xuo 
34«X 

6.0 
3 .0 

X4.4 
M . 0 
a»o 

u a 
13U8 

6 ^ 

« 

14.9 

8.x 
ix«a 
3.3 

1X.X 
27JL 
1X.4 

« 8.x 

«axr4 

6.8 
3 .0 

34.9 
X3.S 

3 .0 
1 0 ^ 
1D.4 

5 ^ 
13«4 
6 ^ 

1X3 
13,8 

6»8 
8.x 

^ ^ 8.x 
10.4 

10.4 

-1JU4 

M « . • M i n a i . w mm immmH 

Oostiimad. 
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S*2SE 

]L 
a 
3 
4 
6 
• 
7 a 
d 

is 
23 
M 
16 m 
3? as 
£» 
flO 
^ 
a££ 

>. OZDSJBS 

^ffi04afi08 
Qufsosaio 
WatiXMk 
ISki907 

rtoA-h^a^ 
ggi^^ffjlff^ 
Q9Oftl0 

^^Sla 
VaOMBOB 
WOtaSM 
USK^ktfSOfi 
tRXMiatflO§ 
uaoiiiaio 
iryHMiy) 
lEWOatfS 
090800(7 

t » 9 ? j £ l £ 
QGSOibKa03 

100 Grain \iM,cs^ 

maa ot tiff 
Z p«rtti* 

m^o 
i a » 6 
3 7 ^ aa.0 
IJUO 

- 7 » « as.6 
• • 

8 i « 
34«7 
37«4 
2£iJi 

->ia^ 
- IA .7 

3 .0 
dA»8 
33.6 

XLS 
S».l 

iSLglMir 
pamnt 

2fi^0 
X3.3 
3 ? ^ 
3 6 ^ 

- 7#3 
10»7 

- 7*X 
:a4«d 
w 
a.1 

2 4 . 1 w a 
â ŝ a 
U « 7 
23.0 

0 « O 

k£̂ *8 
3a«4 
X5«4 ua 
10.2 
: ^ « 6 

Days to asEtiirlty of 

l^an o f th» iSLgliar 
2 paorai]^ pasTQzit 

1*3 
-10*0 

3»0 
- 6*3 

1«7 
- 3 a i x»o 
* a«3 
« 3*3 

Lo 
« • • 

- 3 . 3 
4 ,0 
w 
1.6 
2*0 

- 7 . 4 
1.0 
«• 

* 3 .4 
- 1»6 

1-7 
- 9 .7 

8 , » 
-eiiiA 

1.7 
- sa 

1.0 > a.a 
« a»3 

1.0 
» 

- 6»8 
4 .0 
m 
^4^^* 

1.0 
- 7 .3 

1.0 
•IB 

- 3 ,4 
- 1 . 6 

TLeld s^r 

BIsan o f tim 
2 parent 

i 4 2 . 6 
ao^o 
131.3 
8D*3 

33*3 esjs 
3 0 ^ 

lOBJS 

33 .3 
2saj> aacM) 
4 0 . 3 
2 2 ^ 

124.4 
a3»2 
a7«8 
7 7 ^ 
l̂Xf̂ ,ft 

233»1 

plant 

HlgDwr 
l>«raat 

122«0 
d3»3 
36.3 
9CMk ua,3 

134.3 
87,7 
3 3 . 1 
4ft»0 
n.7 
34»3 4a»x 

113.1 
309.3 

3 & 3 
31*4 

120.7 
43 .3 
33.3 
3EL3 

102.3 
203.7 

O03:£ti3iu^. 
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23 

25 

m 
3 1 
38 

Uu£dx209 

<I30lx22£E 

Uu9C9a£2d 
0^073^09 

3^ 093^06 

tJ304a£01 
U3QUD 

36 
36 
3? 
33 
33 
43 

43 
44 ti!jy>«Bfî tx 

- 3.0 

24«4 

ifi*a 

l&.d 

6,3 

a0»7 

6.7 
4 ^ 

- 6.0 
- 4 0 0 

1£«4 
a«a 

«JUU3 
11.3 

- a o « i 
^ 4 .4 

X ^ 3 
.. 2 .9 
« 9«3 

13*3 
1^0 

7 .4 
- OmQ 

16 .3 
'4«3 

16*3 
tm 

10«8 
C.4 .̂«a 

» &*a 
.. 4*0 

13.7 
a«3 
w 

-13 .3 
11«£S 

« . 
«• 
•» 
*» 
1.7 
•!•£ 
a . 4 
l a 

. i j u e 
4 . 

« 
tm 

SmB 
* 2mB 
* 3»4 

1 . 1 
- 7 . 0 

3 . 6 
1#3 
i » 

«w 
«* 

1 .1 

Mi 

-
*• 
« . 
1.7 
4 .4 a^ 
1*0 . u ^ 
« . 
aw 

m 

fitol 
- a . 8 
. S i ^ 

1.0 
. 6.6 

i ^ 

1*1 
•» 
w 
« 

l a 

3 8 ^ 
a&.7 

133.1 
i s£3a 
2XLB 
71*7 
ee .6 

• 1^.3 
'^JQ 

. E3*4 
a><4 a;a 
31*6 
^ • 8 
1^.4 
XU7 

a3X.4 
3 7 . 1 

aoo.0 
do»& 

- 3 ^ 
33 ,4 
s a . 1 

30.3 
7D.2 

3/ia.o 
13B,6 
a o i . 1 

66.0 
4&.0 

- 14.0 
^ . 6 

•̂  33 .4 
3 0 , 1 
17 .1 
30*7 
76 .6 
l ^ N ^ 

11»0 
isaL.6 

2B*« 
2 ^ . 6 wa 

• 3 .7 
30.0 
76 .6 
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Ito. 
Cx^saog 

I < l l & 1 6 a 7 3 £ i a a 0 a l ^ ^ ^ ^ ^ ^ ^ tor iaia-tasgaXlxi^ 

QBQBa04 
ÎBxaC37 

^ îdoixaoci 

1 
a 
a 
4 
4 
7 
8 
9 ^ 
20 930001807 

l a Tmoftityni 
l a asar^^iia^ 

u oaoiaaio 
17 aao4aiaQe 
18 uaiooiaia 
la uacttaMi? 
ao isiouaoo 
21 U207a£l5 
28 UbOfivBOa 
aa 09x803 
a& na(^xao3 
a6 i^i£^Gao& 

e 1 
a -
a a 
8 -

a 
4 
U 
9 

l a 
4 
a 

7 
14 
4 
a 

1 

a 

« u 

1 
4 
a 
1 

1 

4 

3 
a 

4 

1 
a 
a 
1 
a 
a 
a 

• 7 
- 7 
• 10 
« 10 
« a 
1 • 
* a 
« 5 
a a 
• a 

• «. 1 

6 
a 
a 
a 
1 

e 
6 
a 
1 

^ a 
4 4 m a 

« 10 
. 4 
* a 
• 10 
. 7 
^ a 
- a 
m 5 
4 U 
1. a 
« 2 

1 4 

5 

1 

1 
1 
1 

4 a 
m a 
a 6 
« 1 
1 3 
a a 
«. 1 
a .* 

3 

1 

1 
2 
1 

4 

4 
a 
a 
4 
a 
4 
ft 
1 
a 
a 
1 
a 
a 
a 
a 
a 
a 
* 
a 
a 
a 
1 

4* 
6* 
4* 
5* 
1 
4 
1 
8 
8 
3 
XI 
4 
£) 
4 
a 
8 
a 
a 
& 
a 
a 
1 

3 

6* 

4 
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