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ANIB0RUEZZQH

Matize, (Zea mays L.) dslongs to the family
Gremineas and 15 cultivated all over the world. Various
theoriss have besn proposed to asocount for ths origin of
this plant. Reeent disocoveries of fossil nalms pollen
by Barghoorn and M s oollabor:tors (1064) have established
the existenes of this plent in Maxioco, mush sarlier
than the most primitive type of agrisculture known to have
exlsted anywhars in the westarn henisphere. In Indla
the maf2® has boen grown since early days of Ifth centwy.

The eybologlioal studies have eostablishod
Moxioo, and Central smerica as the sentres of origin of
asiss. I nadbwre the mai-» plant 1s diplodd having 2030
ochromosones. It 1s the only spocies of gonus "Zsa™,

In India maize plant 1s known by various nanes
as “Makal®, “dake", or "Comdhan", JAmong oereals thls
erop oooupies the 4th position from oultivition point of
view. In 1963.63 the total aocerage under maise was
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11,316,000, with a total production of 4,449,000 tonnes,
An averafe yield being nine mdis. per acre. In Rajaestban
it 13 grown 4in 1,070,800 aeres of land and total produ-
etion &8 694,777 tonnes. Owt of this 4,00,400 Acres of
land 1s oultivated in Udalipur distriot alone and produces
808,444 tounes of graln, The average yield of nalze 1s
also higher in tiis area being eleven mds. per aevre.

Malse has been put in various usages. It is
oonzzaed by hzaan deings, used as cattle foed and is alwo
utilised in the industrial purposes for the praparabian
of starch, yarn, alclohyl paper and various plastie mete-
rials and many other ocommeraial produets.

In India naize 1s highly hatroszypous maberial.
Meantly a lot of work has been taken up %o improve this
arop. The systematio staps towards the improvessntas of
the orop wers stressed by Slr F.i. Khareghat in 1943, and
I.C.A«R. Schames wers gtarted all over Indla for nalze
breeding progrumes. Some maberials of hybrid mal=e have
bsen released for commercial purposes which gives 25-30%
hicher yleld over ti® local one and is early anaturing.

The yield, which in ftself is not a wnitary
character, is tlhs result of lnteracstion of a numbar of
factors both heritable and environnental. Thus it beoomas
essantial to study the various charasters and find out
thair effeots on the yleld, This type of study iz fael-
Jitated by the usms of Correlation studles.
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3)

The present work has dbeen done to study:

The total Coefficlent of Correlation for dlfferent
charaeters botwaen the Farents and their Fi gene-

rations.

The partial Coeffiddiat of OCorrel:tion for 4iff.
erent characters whioh make contridution on ylald.

For the production of yleld, good oombiner parents
have bean evelusted by Gunaral and Specific combin-
ing abdility, as used dy Sprauge & Tabum,(lo4R).

The oharacters showing heterosis.



REVIRW OF LITZRATURRE

7 Yoluminous litersture is avallable on
mala arop, spéclally regarding correlation studies,
Heterosis and Combining abflity. The present reviev
have Been done on quantitetive characters of the plant.
The knowledge af tha relationahip bebtween the warious
attributas of inhred line and thelir ’1 hybrids £3 consi-
dared to be usaful in selection of the parant. The
ssudy of the combining ability for proper seleotion of
the material, directly helps in rejecting the poor
parfornsms o an Sarly stage, tims helping in ssving
ladour and expenditure. A bWrief review of the study of
hsterosis 1s also reported.

Barliaer methods for the improvament of malise
«@op were based on scleotion of suparior sars frog opan
pollinated maberial, as such, th® plant characters were
naturally related to the proper yield. :Ath the lelp of
developent of hydrid malae, the importance of eorrsla.
tion studies has inereased tremandeously.



| Awing (1810) found the negative ecefficiant
of correlation i.e. (=0.208) betwesn yleld and days to
ailk, and pasttiw correlation among the height of the
plant and to yleld (+0.307).

wolfe (3824) obearved negative cormreldtion
bebwoen yleld and days to tasselin: ad days to siliing.
This indicebed that the plant flowaring labe within a
glven variety produoces less grains than the early flower-
ing plents. o also found the high and signifiocant values
for the Coffidlent of correlstion between walght of gralu
and length of the cob vig. (+0.877 + 0.008). In KMs
opinion the digaster whieh he msasured boccme an important
indicator towards selecting high ylelding corn.

Clmon (10@7) stated that tasseling and silking
dates ware rallicble dasls for comparing varieties for
early asturing; and suggested that counts siould be made
after 1/4th plants had tasselsd or silked, and not after
1/2 of the populetion had reachsd thet =tage.

Jencine (1988) ‘tock A8 inhreed lines of
maize derived Irom 14 verietliss and caloulabed 310 total
Correlation Coefflclent valuss, Out of these G5 were
sbaticstioally significant. He reported positive corre-
lation for halght of the pland (+0.30), Cobs per plant
(+0.31), Cob langth (+0.38), and Cob dlauster (+0.32)
with yisld. | |
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Many of s findings were negsbively signi.
fiomt in respect %o yield and days to silking (-0.86).
The correlstion wefficient values bBetwvesn yleld and
dayz tasselinz were also negadbive but not statlistically
significant (-0.3300. I further reported thst the
presence of deliterious charaoters resulted in lack of
vigour and low ylelds,

VYessslvsiala (1030) reported that the chara-
gtors such as time of flovering (Tasseling and S4lking)
per centage of molsture in seeds, weight of the Ary seeds
wore corrslated mmwon: themselvss, but the length of the
ood was not found to do ocorrelated with any of the sbove
charactars and concluded that earlyness in corn plant
could not des judged Ly time of flowaring, per centage
of moisture in gseesds and 4dry sesd weiglt alone.

Hays & Jhonson (1530) ocarried out extensive
studies on sorrelation inwlving oextaln oharacters of
inbred line with those of thelir osrosses. They reported
that date of silking had the corvelstion valus of
(+0.4748) with yleld, whsreas Plant hadght bad (+0.2737)
and Cod length (+0,2768) with yield.

Kanpton {1526) uaing the varisties Algeria x
Jala as parents mols cartaln correlsion studies in nalizo
hybrids., I noted in P, hybrids that early flovering
(Tasseling and sllking) varietics were more productive
but could not establish the saane results in 7, arosses.



Hotohison & Wolfe (1518) found little
relgtionshlp betwesn weight of gralns and other shara-
oters of ths plant like tasseling and silking dasdos,

walhing (1935) found the heigit of the
plant, nuabar of green leaves par plant and vigour of
the plant were corrTelated witi lateness in the nmburity
of the orop,

Cratge (1808) found that yleld of the plant
- was less sorrelatad to those chavracters whiel influenced
the vigour of the plent and vesetative gTowth vis,
Lelct of the plant, nuabuer of nodas and inter-nodes per
plant and also gresn leaves per plant.

Davenport (1007) reported M hly positive
gonifioant correlstion valus for lenzth of the eob,
dizmeter of oob, with respect to yield, l.s. (+0.87),
and (+0.47) respectively.

Jorgenson & Drewdbaker (1027) studied relation-
ship betwesn sertaln ear characters of Inbreds and thelr
Crosses. Thoy obdtained positive signifieant correlion
value for various characters, vis. heigsht of the plams,
cob lensth, cob dlameter wit™ the yleld.

Mlsmon Leissner (J227) found that cersain
inbread lines wexre distinotly superior to others as parent.



as wall as Cr.sses, 8 found that ocosffiaiont of
correlation detween yield and heigim of the plant was
positive and signifiesnt in F, orosses. Similar results
ware reported by Hays (1826), He found significunt
correlation with Meishkt of the plant and oar length with
yield. B also observed that Crosses with Mgpgh ylelding
mraing usually cave better results than orvsses with low
¥ielding stralna.

Mohoy (1928) found thet there was a positive
comrelation in langth of the ear, haigls of ths plemt
with yleld and found a negstive ocorrPelation with yiald
and Zernel rows nunbers, o sald "To judge the relatien
productiveness of good 9ars on the baslsg of thely gppearance
iz not warramted®,

Barkner (I039) studied the height of malise
planta in reletion t0 vegstatiive growth and found 1% to
8 positively correlated. He alaw found a positive
corrélation value for gresn leswes per plant and 100
grain weight With the yield , towsvar, ho oould not find
amy correlation between tluzc taken for nwurity, langSh
of the ood and oob dlaneter with yleld.

Eeller (1242), in & 2 double ¢rosses and 4
ginzle crosses of malss obsarved that length, diamever
end heisht of the plant to Be strongly positive correlated
with yield of tie plant,



As early as 1308 Brigham's working with
yellowflint type of nalze, concluded that ylelds of
the plant was assoalgted with lesser numbexr of leaves
per plant and internodes on At, His eonclusions were
not based upon statistical caloulations.

Honbosonery (J01l), love (1012), Me Call
& Whelleor (1013), Wlllams & wWelton (1016), love & wWents
(1837), Brunson & Aller (Au80), observed that thers ware
no significqnt ocorrelabion between ylold aud langth of
oodb and helght of the plant.

jontogonary (121l) reported that ears with
greater length produses better yleld. however, the size
of the ear was dependent wpon envirommental factors,.

Fandrth (1804) reported that ear with
gregtar lenith was direotly ocorrelated with welight of
the grain and yleld. He worked out this findings with
Gzalker Corn.

Cunningham (1918) divided the malpse varletiaes
into various groups accofding to ear slze. i stabed that
oorrelation botwean yield and oob lenpth was not algnifi.
cant.

Olson, Bull and Hays (1848) indloated that
there were no well marked basis for uaing ear characters


file:///Farletiee

to deteraine tlm yield, They further found thet positive
correlation between length of the codb and yileld., The
Tesults wers not significant,

Lindmsrom (1086) studied relationship of
ear eharasteristies for 3 generations in the corsses
with their perents. He reported that length and dianater
of te oob had positive corrslation with yisld.

#obinson, Comstook & Harvey (196l), had
presented both phanotypie and genotyric correlation
involving a series of gbtridbutes in the crosses for two
ganerations. In few cases the tw estimates of assvala~
tion differed appreciedbly. Cobs per plant, was the only
character which showed high positive genetle correlation
(+0.831) with yleld but they obtained low valuss of ‘!
in yield and othay characters such as sar length as well
as for the height of ths plant.

Kopf (1D63) noted and pridiocted the values
for '»! for the length of th® ocob and diametar of ood
whan combined with yield in single orosses.

Hurty & Ry (A967) studled 95 varieties of
malzs bBoth indlgenous and exotic in respect of different
plant and eer characters. With a visew to find out chara-
cbers which were assoolasted with yield high total corre-
labion apefficlent were observed between lengbh of tle
ear and yleld (r = +0.7600), 100 grain welght and yleld



(» = +0,6687), yiald and plent helglt (2 = 0,3366).

Partial oorrelgtion ovefficlent wers worked
ows betwean yleld and other charastaers as plant hedghs,
ear dianeter, ear length and 100 grain weight, In
yield plant helght was involved and values for such
corrslation ocosffioient were very low.

Combining AbLlity:

Certain inbred lincs of malze are much
prominent In transitting Mgh ylelds and other chara.
ebers Yo thelr proganies in crosses. The lines whieh
oould tranamit easily are Lpown as pood ocombiners.

Tha first idea resarding tic combinging ability was
glvan by Mo Clure (1692). AscoXing to Zirkls (3587)
all ihbred stock did not produee sane amount of vigour.

Harrington (3038) suggested thad analysis
of a sharacter which can de studled in ¥g population
wuld provide a means of yridicting the valuss,

Rledbey & Mayer (1986) reported tht oerdain
inbreds were bettar asombiners then others as was apparent
fron highar ylelding ability studied from hybrid progaines,
The problen of evalustion of malise inbreds fyon thsir
coabining aebility point of view bad been taskled from
tw different angles. Firstly, by establishing the



correlation between characters of intred and their

¥, orosses producad (Ziesssldbach 10223, Milsson Lefssuer
1027, Jorgenson & Brewbaker 1987, Jenkins 1889).

They congidaered thut oorrelstion values weres haritable
oharagtaers, lowever the real evalustion of malae inhred
1ine eould de stuldied By aoctual hydrid proganics only.

Jenxins (1536) oonoluded that the combining
abtlity of inbrods baoone fixed 4in She inhroding prooess
and that future seleobion had little iufluenoe on 1.
The proecodurs for eyaluating the inbrod linss involves
two sbepas

3) General combining abilivy, aend

&) Specific combining abilisy,

Ths term "Ganoral Coubdning ABLLLLY" is
uged to designate “the aversge perfornance of a line
in hybrid combingtion®. This was proposed By Sprauge
& Tatun (JO4R). It &3 fmpracticabls to test tho line
as such 91ll thelr single and double orcsses were not
produced., Sevaral investigators have reported data
Daaring the point Klesselbaoh (1022) found a general
relation between the yleld of Lihbred line and of thelir
#abi® hybrid ocombinstion., Rlehey & Coworkars (31047)
advoeated a sserios of inbred tasters for determining

‘the genaral ocombining ability of indbred line., Jonkins
and Brunson (1932) grouped the inbreds and tested thelr



perfornanoe in inbred variety eross, as well as in

series of single corsses. They took D«l12 indred lines
in sash group, Jones (1932) prior to Devis worked on
indbred variety esrosess, Wt his intereat in sush
afossss was fron the stand point of commoreial utillza.
tion of thase croeses rather than as a method of evalu-
sting inbred lines, Lindswom (193l) also carried oud
axtensive experinmmts on indred x variety cross duS s
ain was also to find out, if suoh erossss could be useful
oxmerolially. 8 used lnbred linee (S6) as o malae

parent and comareial variety as a fenale parent, B
moticed a mariked prejotency of indbred series fur car
type, dissaso reaistanoe, lodging resistance, and uniform-
ity a in mgturity. His results siowed si nifiosnt inte.
rest in ylcld froa sueh arossses bubt oredit want to
Janking & Rrunscen (1032) for tie serics study to find

out if a vartety could be sulstituted for a series of
inhrad testers and results had led to ths wider acespt-
ance of tho top crvss metlod for the rapid svalustion of
now indred lincs. They used 302 Inbred lines divided
into 6 groups based on early and lebs Sypes, white and
yellow scadsd type and indhrads Oroxn 4iffernet looalities.
Trials conductod ot 2 places in dliferent years correla-
tions vers studiod. They oconsidered that indred varisty
cero8e8s would sesa to be real promise in pridlobing

the performance of lines in singls orosses, Iney suggested
thes tids should bo performed economioally in an isolated
plot.



Bnderson (I0GE) stakbed that Guneral
combining ability as the "Average merit with respadt
to sone traft” or "weigited scombinghion of $rait of
an indefinitely large numbers of progeny of an indivi-
dbal® or "line whern mated with a rundon sanple fronm
some spocified populstion”. He further stated thuat
general combining adility had no meaning unlesa 1tz value
was considered in relationship to atlsast one aother
indi{vidual or line under specifio conditions.

rayoRe & ilays (dudi) tested, saloated inhred
lines in ¥y & Fg ganerstions froa the oross of ALlS x
L317 with 4 indbred testers, Deéba Were analysed for
yield and for moisturs per ocentage. Statistieally
significant difference in yield in ¥, & ¥g lines vere
obtained. The sisnificent differancs were noted in
plant witiin familiocs. They showed in Fg linos produced
deslrable plants In eombdbining sbility., Thoy also found
that low ylelding 3’3 femilias gave lowest yflalds in ra
oroasas.

Ml (1947) assuned that dbettaer inbred
lines already ennloyed in commersial uss were wrthlsss
as testers for General ecoxbining ability decause of
their tendengy Ho obgarve difference auong lines under
tost,



Green (1948), Keller (1040), Rohey (1080)
Med inger (1963) have also provided the tests for Conaral
ocmbining abilidy for inbrod lines of natze.

Green (19548) enmphasized a syntiwtic variety
nade up of line ourrently used would be the beast tester
for messuring tis general cocibining ability of new
inbred lines. Keller (194D) compared a relasted and
an unrelated single aXouss as a tester parert in evalua-
ting a group of selectsd I, plants from a single oross,
Iis found 3 tester Ald not gave similar messurs of ecombin.
ing ablliity.

Mobhey (1280) stated thet oombdining ablility
of new inbred lives ocould b Lnow more parfactly by
thair erossss and more gingle croases could be used. e
also oconsidered that no one variety wvas likely to provide
an unhMased test for all.

Hes singer (1063) compared the relative value
of inbred lines, single croases and doudle arosses as
tester parents, He salacted B indred lines for hybrid
produstion and utilised the same 8 lines to form 4 singzle
wosees and 2 double orwss testera, iHis data suggmested
thet rank of General sombining ability oould Be acoompli.
shed most soonomically Shrough the use of a Stester having
a droad genetic base, He considered that selection of

a line for replacenent of an existing line in doudle
crss combinsgtion would De a best tegter,
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mojas (1961) had developed a nathematlcal
mdel for oestinmating tl» variance for genaral and
speaiflio oonbiuing abllity frou groupa of single oXvasss
and observed that estinates of relative nagnitude of
variance of General and Speocific oconmbining ability from
individual experiment was of limited value.

Sprauge & Tatun (1942) edtangted to differ-
entiate bdetween general and specifioc comdining ability
by analysie of varience metind. The data for all the
possible combingdions of ylelds witiin a group of indbreds
were recorded. The lines which ware tested previously
had grecter variance for gensral ocombining adlity,
owever, those linea which were not tested previously sho-
wed a poorer wvarianee for general mh&n’.ng adlity and
tihese results wore based with assumption that general
conbining ebility was dependent upon additive genelo
effaat /whuc the speoific ocombining ability was dependent
upon Ipistis,dominanoe and obther effacts., The largs
valuas for varianod for general eonbining ability may
arise decause of line is either much Detter or nush
poorer than the remaining lines with whioh it is compared.
Thus it provides indiostion that 1t 1s additive in nature.
low values for G“s indicate thet hybrids inwlving this
partiocular line has performed asz would be aexpeched on
the basis of Goneral combining ability. High values
for varianee for speocific ocombining ablility indioate



thit some ocombinebion 414 relatively bettar or
poorer than expocted.

lonnguist (1060) oconoluded that early
teatings of $q lines or 8, plands in top oross provided
& nore efficient test of cocabining ability and provide
& batter dasis of seleotion than th» visual methods,

Wsllhausen & Wortman (1864) earried out
experiments to find, 4 Mgh ocombining 81 lines as
determined Dy top eross test wuld gain in combining
ability. For thw first time in India Singh (18E56)
compared Ganeral Oombining ability betwsen 51, and S,
8; snd 83 and 84 and Sg lines in top crosses. The
characters studied warre yleld, shelling per oeutage,
days to tesseling, moisture per cantage, plant height,
ear height, nuxber of god earsa per plent, ear grain
weight, 100 grain wiglt. There ware no signifiocant
difference in all thoss ooaparisons excapt for deys
to =llk, days to tassel, in 65 and 84 comparisons and
these were & 6 per eont level.

Speeific Combining Ability:

The term specific oombininz abllity is used
to designabte tlose sases in which ocertain eonbinations
dn relatively better or worss than wuld de sxpected on
tue basis of average performanoce of the line involved.



A3z defined by Sprauge & Tasbum (JO42) to the "aicstual
yielding capacity or adility of an inbred wien orcased
with another inbtred in specific combinstion®,

Handarson (1062) defined spoecific oconmbining
ability as the deviation of the average of an indefini.
tely large nuwiber of progeny of two individuals or lines
fron the values wixloh would be expected on ths basis of
known genoral coubining abdlities of these two lines or
individuale and the maternal ablility of the famale parent,

mjas & Sprauge (JvéE) observed that
estinates of the rolative magnitude of the variance
of general and specifio combining abdlity from Iindividual
oxperiments might be of limited velue. The point of
najor interest was the oonstaney of such estinstes when
sueh experimants were repeated over a seriss of looations
or years, uWhhn ths estiagtes for General and Specifio
combdning ability were obtained from individual experiment
the results were in azrecmeant witih the results of Sprauge
& Tabua (lodd). ibwever, when estingtes were obtalned
over all ycars aad all locations thoy were of essentially
of equal macnituda. The interaction of (eneral and
Speoific comddning ablility were considerably saallex
than correspondiag interaction involving Speeific combin-
ing ability. These findings seemed to hold true for
both previously tested and untested lines,



Smll (1909) sdweated that after producing the
relladle homoszxygous linss thxough confined inbreeding
those should be tested for yleld in all possidle mingle
oxosses. The similor viaw wvas sbressed by Hays (1986)
who stated that after odiaining selfed lines the study
of their perfornaned for yleld in Fy arosses was & logi-
cal step. sSprauge & Tabum (19<R) presented the wori of
fundanantal imvortenos on the nature of $wo Kinds of
combining abllity and oloarly dirferanti.ted between
them on th bdasis of gane action inwlved. They made
& study of relative importance in 45 single oxosses of
mal z¢ derived fron ten inbrad lines.

gowen (lobe) enphasized the importance of
genotyplo environ:ental interaction as the factor for
determining the verianes for General and Speocifioc oconbin.-
ing ability.

The various agpects of heverosis or Lybrid
vigour have probabdbly recoelved more attention by plant
geneticists aad plant breeders than other single subjeot.
The phanomenon of "istaxvais® hardly needs aay introduction
& present., Indeed tha soedexic interest in the subject
vas evoked in early days of this eentury and migh ylelding
hydrids were evolved in many orop plants including maise,



Hetervals or iybrid vigour 1.0, super
vigour az oartain hyhrids over the mean of the parents
or over better parents had bLesn Fecognlised aince the
days of Eoelreuber (1763). Independent studies were
started in 1906 by Zast a& tle eonneotiout Agrioultural
Repoearoh Station and by shull (1803) at cold spring har-
bour %o understand the probleas in malpe,.

The term "iHsterosis" was first proposed by
Sl (3934) to awoid $he implicetion that all the
genstyplio difference, whioch stimulate cell division,
growth and other physiologleal causes were nendellan
in inheritance and to sudbstitute for ths term "Stimulus
of heterosygosdty”.

A true ploture regarding ¢ theoritical
basis of Iydrld vigour has not yet bheen obtained.
Various theories from time %o time have bean forwaerded
to undersband this phenomenon. The varlous theories
are:

A. Genetical explanations, and

B. Physiologlcal explanations

The genstical explanstions has also been
naed as theory of domlnanece and over doulnanoce (Jones
1910, Keeble & Fellew 3910, Bruce iul0, Zast & Shull
1036, Yhaley 1944, and lacberg 1983).



The natheniocal studies were made bY
E'uu (1910), Keebls & Pellew (1910) to explain
vigour in F; hydrids of Pea and Shey wers the Nre
to postulate the dominanoe hypothesis on the basis of
additive nature of genés. All the dominant genes
from the parents are sontributed in the 4 .

Davenport (19808) pointed out that dominant
character 1s benefielal to tlw organisas while the
regessive has the weakening effect to 1t. Jones (1017)
upheld the dominence theory and gave the name as
*dominanoe of linked genes hypothesis® and pointed owd
thut a doninant goené might be linked with sone determen-
tal reseaxive gene to prevent isol. tion of an individual
with 811 the dominant genes.

studles of Rohsy (1027), Rlohsy & Sprauge
(1831), and of Murphy (194l) on maize had provided evi-
denos that atleast some of the improvenents in vigour by
erossing inbreds was due to a numbder of dominant alleles,
rather than to an inereased heterosygosity.

lonnqui st (1988) provided evidenoe in favowr
of dominance theory by inwlving orosses of High x Iigh,
Blgh x low, Lov x Low, combining lines in maize. Frem
his studies he congluded that conplanentry gene astion of
dominant genes playod the role in devalopment of hetercsls.



Jones (1946), Castie (1u46), and
Gusstafason (1947) had emphasissd the i{mportanes of
allelle intersotion te hetierosis. Power (1944) prosen-
ted the axplanation of hoterosis that he conaidered
heteroasis and dominance were different degreas of
expression of some ¥Phyazlologieal genctice phenomenon®.
It was apparent that dominanee and partial dominance
ward nenifest sblon of haterosygosity. Sast and iays
(12i12) sald 1f a hybwid wvas due to a numbder of dominant
favourabls ganes oMtained from two parents than why not
saze of the Fy sivwed the vigour equal to ¥y.

mll (19485) explained the scause of hetaro-
ais %o Yo over dominance and ooneluded thst heteroszycotes
vere detween homogyartes,

Tha theory of Physiological stiwmaulation
arose from the union of unlike ganetes and was reported
by Ashby (1936), livdstron (1837), Sprauge (1036),
Luekwill (io37), Peddlcsc (i9dd) end Stringfleld (19860).
This aspect of hgteroals had galned inportanocs only sinee
1930 when Ashhy (31930) published his findings on naize.
Ashby's studles showed that hybrids had the sama relative
gPoWth radc. He took two indred lines of nalise and their
¥, proganies and grew then side by slde. I attriduted
the vigour of the hybrids on the grester eamdbryo weiglt
of the hybridas. ® oonsidered hybrid vigour in erosses



ware nothing bt more tian tho maintainence of great
enbryo aise and stated this "(Oreater initial ospital®

ypothesis.

Lindsbroz (1036) made a gpecific study of
Ashby?s hypothesls daeed on greater initial oapital.
I decapaciated the vigour ¥; seedlings to ramove the
initial advantage, bWt inspite of this reduction in
eapital, all the proganies in ?; excecded than their
parertal strains. Thus eondluded that hybrids must have
a Mgher gtoth Pste than ¢t he parental inbyred strains.

Sprauge (1036) obdedrved that growth rate of
hybrid vas greaber than that of Inbreds and during the
£irst %wo phases of growth (Fertiliszadion to mamurity
of seed and germinsdion to msedling stage), Wt a higher
growth rsfe vas not estahliahed for 3rd stage vis.
soedling sbage to fertilisstion. I oconoluded thad
hyteid vigour could not de attridbuted to the maintenance
of initial diffaronoe in aundryo size,

Callins (1221) noted in nal® that large
hydrid seeds showed a higher growth rate & initial
sage but lster no differsnos was noticed. Paddiek (1044)
studied two inbred lines of mal:e and their hydrids. (B
found that hybrid whioh srew fast made over all great
gowvth and were oonposed of large plant parts., He
notioed that inhibitary effeots of tassel and ailk



formagtion were rapid in rq hydrid than their parents.
s sonaluted Shot "Hydbrid vigour avpesrs as a fastor
acoolorsbing tha growth aoctivities of the plant and
carry tham to the point beyond whioch i ocommon in lcsus
vigrous inbrads",

Whaley (1880) reporded that results of
s study on growth rate of indreds, single and doudle
orosgas of nataze, in terns of fresh snd dry waight
inoreazed during the cemiination and &8 naturidy period.
No relationshipy vas found detween the slze of the
aabryo oand ultimate size of the plant. Hybdrids were
batter than parents pheneliypically as he coneluded,

The asnifestabion of hetercsis had also been
reported in various self and cross polilnabed erop
plants viz. Sugarbeets, Sorghum, Cotton, grasses,
Tomato, Cucunber, dggplant, Onions, and many forage
plents bosides malze.

Conner & arper (1:l7) studled hetercasis in
Jorghwea, Fy peneration gave 65 per oent taller plats
than thelic tallest porents snd 1ln ?2 generations 405 of
the plant sowod taller plants than the tallest parents.

Htohinnson (1847) intlosted tha good
vields and 2de Maptability of nany ocommeroial vario.
ties of ootton wore due to thelr g priclabls hstarogzy-
ottty ualat adned by oross pellliwatlon.



Power (1646) otalned 4in tomatoas a very good
relabionnhip detwaen parent yield of tan varioties and
thelr possihle 7y orosses. Tysdal stal (1942) wilised
the phenomenon of hydrid vigour in doudle end single
croases in alfalfa.

In India the Hudy on tie various orop plants
have bean done for hetervsis., The studles made at I.A.R.I.
by Pal etal (1560) on orops ke ualae, gram, seaseum.
ohillies, 3t0. shoudd thad most sultable plant utilissbion
of hetorosis was aalse alone in tihe charamers studiod,
ware plant height, number of green loaves, numder of
days tuken for emargenoce of tassels snd stliks. They
noted thit hybrids were taller than thelir parents and
bore more leaves, Tassaled and smilked eariier than tleir
parents. They 414 not oonsider the gran plant suitable
for this study dua to disfiocuit; 1ln naking the civsses
un iarge soale Lud besause of sugpaability of plans
o wilt diggase.

Remiah and Remaswony (luce) reported the
manifest stion of ybrid vicour in rice and hod developed
80.38 of jybrid varietles., olanan & Jolonkl etal (1uée)
studled aorsivlogioal oharastor of plant, liks plant
g, sten girth, 100 graln walght, and yleld. iydbrids
gava 36.87% % DB0OL.13% hicher yield over tim superior
parent, This was dus to ths wore popul %ion of nuader



of soods per penlole and increased ssod welght in the
hybrids,

In ocase of oash orops the hybrid vigour
has deen noted in respeet of yleld in Gossypium hirsutum
ad gogsypivm barbgdens by Choudhary (1047) and Sexthanan
(1961). They noted the growth in lint length, Gianing
par sentags and plant haipht. ovo,

Rap & ®non (I961) have studled the heterosls
on Bajra. Oikka snd SWainasthan (1066) worked in whoan
orossss. The hetercala was shown by tlic orosses involv.
ing in Infdian varieties and sowth imerioan like Rio,
Negro, eto.



WALSALALS & LLSTLODS

it sy

Saeds of 10 inbred lines, and thelr 46
single orvases pruduosd &t the Povtanioal Garden of
Rajasthan College of sgrioculture, Udal;ur were taken.

Based upon the avallability of ¥1 sseds
the 15 inbreds were srouped imo three groups as given
below. Zach gmoup hed six inbreds snd fifteen single

arogsess

Group I : U w9, U201, Uu0z, U212, U301, U0
aroup II : U203, U208, U207, U206, Usls, US0R
growp 1II1 3+ U 09, U203, Us08, U200, U304, U307

The material was sown in randoaised blook
with three replications. The twenty plants from eaoh
having plant t%d plant 2' distanoe and rovw to0 row 3!
4l st moa were kept.

Ry dibblin: method all tos adberlal vas
soun on @nd July, 1963 in Botaniocal Garden of the
College. 3J=4d ssocs per hill were sown after germingion
these were thinned to two planta per hll, Two border
rovws around the lgyout were sown, of the local material.



Choraolers studied were grouped imto
(1) Maturity Group, (1i) Vegetative characters Group,
{43%) Cod and grain oharacters Group, end (iv) Tield.

Dotalls of the prooedure adopted for
taking the obhsurvitions ware asg followst

1) Duys to mid Tasseling:

The sld-tasmling of the atup Ls conaldered
when 50% o moTe of the plamts e in Sasssl. The first
tassel ¥as TeooRdad when & 4t caas out from Sha bootld,
Therearter datly counting of tasselsd plants wers nade
til1l 50% plants tasseled.

2) Days to mid Silking:

The sen® procsdure vas gdopted in taking
down the observations as in the ocase of tasseling.

3) Days to Haturity:

The cobs ccapletely dried and ready for
shelling were considered to be nastiure, The eXop was
taken %0 be mature when 605 of the oodbs were dry.

4) Imigit of the Flant:

R

ilany nathods have wen adopted o measure
the eight of the natse plant. In the present study
plants were naasured from the crown to tie tip of the




tassel in oentinsters. All plats of Indreds and Fi's
were neamured separately end than the mean was ocalculated.

8) Number of Oreen lsaves pexr Plat:

lsams were counted starting with the flag
leal appeared ond mean valus of Inbred and '1 oro s s
were calsulsted respectively.

€) Number of Oobs per Flamt:

i el e

Tha total ears HOrmed on the plent were
counted, and thsn harvested so;arsely for asash inhred
and 71 hyvrid. Mmy of the sars did not bdear sy seed
ad such sabs were not oconsidered as good oabs. A
sparsge racoid was naintained for good and bad oobs
respactively. lowever, doth were oonsidered while
caloulating ths meen,

7) 3ar Lengbh

The cobs, when harvested ware dried completely,
busked and thsn nsasured in oentimsters from She ikt end
to the tip of gydoxl and. All cods from individual lines
wWre measured.

8) Dlamtex of tie Cob:

The diewter of the eob wvas neasured with the
halp of vernier ocalliper and meter scale leaving 1/ 3rd
portion from the butt and in the husked oobds.



9) The weight of tm 100 graln seeds:

ool Mttt i S

The waliorit of the 100 graln seeds wore
taken when the oods were shelled ous, Ten smmples of

100 soeds each from every line and !‘1 oross wre welched

and tl¥n nean value was obtained.

10) Grain yield per plamt:

Twtal seeds per plot divided by total mxader
of ;lants in ¢taeh plot gave the grain yleld pexr plant in
inbreds and r hybrids.

The ooelfiolent of corraeleblon for the
oharagbers by true acan method were caloulated in
addition to th® partial correlsbion cosfficient have
boen worked oud for She oharacters like Flat haiglt,
nimber of gresn lsayes per plent, diays to meburity of
orop and finally yileld per plant.

To study tiw Lybrid vigowr by ocomparison
the momm valus of !’1 hybrids vith the mean value of
their parents and in the mean value of the superior
perent have baen oaloulsted for alx charasters of the
plants were used;

(1) Plant hedght, (8) Cod Length,

{3) Codb diemeter. (4) Days to maturity of the orop,
(6) 200 grain wight and finally (6) Yield per nlant
respoctively.



Spreauge & Teédbum (1o4) method was usoed to
find out the relstive importmee of varianoce of General
and Specific coabdning ability for yleld of inbred
lines of the varicus groups separately dy the formula
propoasd by them as under;

G“a % __ped (Bra.T)<
==

4

n = Tobtal nunber of Inhred iines in experiuent

£Z = e Squers Arror

* n  jNuaber of Raplictions

Ta = Total of ylold of inbred lines in the ocolumn
T = Gramd total of ths yleld,

All the yleld data are ket into two way
table and then miltliclied By (neQ).

sa = (n.8) (m)-r.-mn_ﬁ 4

B +(n=3) 8 , Suare of yleld
Sawr {ﬁ} “(N) (ne8) (D=3)

Thus verianos for all inhred lines «re $0 be
find oud By thieo method.




RXPARLLIANTAL RESTLTS

The mean vulus of the various ocharasters
studiad are giwen in table M. 1 and 3.

™ Oorrelations song the varicus ohara-
eters of Inbhreds hove been worked ous (table N0.3) and
the resmilts are semarimmd as follows:

Days to Tasseling:

It £s positively sorrelsted vith days So
Silking (+0.88l), deys %o nauwridsy (0.473), Ood length
(0.080), Plant haigld (0.064), owever, the valus of
et for days %0 allking is sgniticmnt ok 08X level.
The dxye to tasmling showed negatively oorrelated with
yield per plant (0,394), groen lesves per plat (-0.813),
b diawtar (-0.0M2), 100 grain wight (~0.120). The
hMgchest valus of 'r' have desan obtalned for days to
silking, days So msturity and yield per plant oaly.



Days to 54lking:

This character is poaitively corralated
with days o tasmling (+0,862d), days %0 maturity of oroyp
(Q.263), and ood dlemeter (0.G84). Negatlvely correlastaed
with yield per plant (-0.€08), 100 grain weight (.0,301),
green leaves par plent (=0.344), plant haight ¢0.231)
nuaber of oods por plan® («0.031) md finally Wth ocob
length («0.000), The '¥? walue for yisld was nogatively
correlated and found to be signifioaut s 55 lavel.
Days t0 tasseling shows the mextmun positive correlation.

Plant Miglh.

The plent baligiht is positively ocorrelataed
with gew:ggr of cobs par plad (0.681), welght of MO
grain/mmiaght (0,368), yield per plant (0.256), green
leaves per plﬂ (0.85)) , days to nsburity $9.821), wod
dlaaster (O.800), days %o btasmling (0.064) aod aod
length (0.001). The obaracters vobs per plant is signi-
fhoant &t 6% lovel, The plent nsigit is alm negatively
correlalied wWith days to stlkdng («0.831), Number of
oobs per plant shows the dcghest 'r' yalwl.

Hunber of Green lsgves per Flamt,

™This charastor has positive and sdanifiocant
valus of 'r' for tho welght of the lUC grains (+0.668),
and nuabder of aods per plant (0.564), It is positively

Q




orreltaed with plent oight (0.26)), yleld per plant
{C.248), and ood length (0.002). This is also negabively
correlat .4 with days to sllking of the orop (~0.344)

dxys %0 naturity of the arop 0.844), days to sanseling
of tha arop (»0,:213), snd ood diester («0.041).

Nuabdber of Gobs per plant:

This is positively and adgnificatly corre-
ledod with cobd lengsh (0.608), gresn leaves psr plent
(0,864), Plaat helght (C.8X)), snd poasitively correlated
with yileld per plant (0.384), days to naturity of erop
(0C.241), welpghht of the 100 grain seeds (0.071) and
finally with days to tasseling (0.850), Nuaber of oobs
par plant are also negabively corralated with ood
diaaster (~0.1270) and dagys to silking of the o¥p (~0.0381)
In this charaster ood lengbh, plant balgit and green
lsawes por plant are shouwlng high valuss of coeffiolent
of ocorrelstions.

Gob Longbhs

Tads 13 positively cormelated with mmber
of aodba por plant (0.608), days to msburity of the orop
(0.200), y491d per plant (0.,180), leaves per plamt(0.002)
daye to tasseling of the ecrop (0.030), cod diaeter
(0.868), and with plant height (0.003). Oobs per plant
is lowever is a significant character. Oobd length is
negatively ocorrelatod with 100 grain weiglh (~0.713)



and days to silking (~C.001). The Q00 grain weight
is gsignifiomt abt 5% level,

Cob ddamtor:

Tiks 18 positively correlatod with days to
nsturity of aropr (0.460), 200 grain weigit (O.434),
Plat height (0.800), oob length (0,088), yield pex
plant (0.030), snd days o silking (0.084). TMs chara.
otar is aleo noegmtiwly sorrelated with number eods per
Plemt (~-0.170) days t¢ tasseling (-0.,348), and nuaber of
gresn leaves yor plant (~0.044). However, the days to
ngurity has a slight Mgher value of '»Y,

Walgit of MG grain sesds;

Tids sharacter ia positively and dlend€i-
oantly ocorrelated with green leaves per plamt (0.668),
and positiwly corzelsted with ocod dismeter (C.4M),
playt mighh (0.888), yield per plant (0.1313), days to
nmburity (0.078), and ocobs per plant (0.071).

The weight of the 100 srain seods is nega-
tivaly sionificantly correlsbed with cob length («0.713)
and only negelively correlsted with days to =lking
(=0.201) dxy®2 %o tasmoling (~0.120). Thes oharaster shows
naxinman poitive correistion with leaves of the plant
wharaas the cob len;th 12 neprctively correlated.



Days %o mgburity of Crop:

This ocharacter 13 positively correlated
With days to tassaling (0.478), cod diemeter (0.460),
days to silking (0.368), Flent haight (0.:81), ood
lengdh (U.H0G), wedght of IO grain seeds (0.073), and
yield por plant (0.003). This character is alm nega-
tively coiTelated with green leaves perX plmt (=0.244)
and codbs per plaxt (0,341), Oob dimmeter and days to
tasssling shows high valuas of '»! Wdth days to naturity.

Yield per plent:

™o e sharactor is posttively correlated
with oobs per plant (0.384), plant height (0.866), nuaber
of green loaves per plamt (0.842), eobd lengbth (0.1860),
wlgid of 1OG grain seeds (0.413), ab diamter (0.083),
and days to maturity (0.001). Mev of ths ocharactars are
negabively comrelated with yleld vis., days to silking (
(«0.608), and days to tasmling («0.334). The 'r' valus
for dsys %0 ailking 15 adgnifiomt &4 6% lewal.

Tha rosults for tho sorrelation of ooeffli.
ciont studicd avng the vardious oharastors in P, crosses
have also been wrkod out (Table [0.4) and thess results
have also been sunarised as under:



Days %o Tasseling:

This sharagter is positively signifiommt
dth days to #llking (+0,68)), days to maturity (0.450)
and only positively sorrelsted with green leaves per
plant (0,200), Tni: character is also nogaively signi-
fiosnt with the weight of J0O grain seeds (-0.460),
yield per plant (0.386), wnd plent eight (-0.988),
wever, only ncgastive correliion with ood Al ometer
(=0.280), nuber of cobeg per plant («0.110) and eod
length («0.024) i3 reported. The days to silking ias
stowing ths maximuz: value of 'r! with deys to Sasseling.

Days to Zilking:

Tid e characher is romtively signifioamtly
correlsbed Wdth days %o Sassling (0.021), days So matu.
rity (0.886) md only pesitively correloted with sreen
loaves per plant (0.088), almo negmbively sipnifioantly
wrrelsod Witk od M aetsr (~0.724), weiclt of 100
grain seeds (-0.803) and negXively correlmed with plemt
eight (.0.279), yviold per plant (-0.833), cobds per pland
{«0.164), 00b len:th («0.0080). lowever, iz tids case the
days to Sasseling, oob digaeter, stows o very high degree
of weffiolant of ocorrelstion.



Bicht of the Plants

Tods A3 found S0 be positively correlsbed
Witk 300 grain weiglk (0.408) , leaves per plent
(0.880), b diamwter (0.482), 0b langth (0.293),
yield per plat (0.159) aud number of oobs per plan®
(0ed66). The 'r! valus for 100 gzrain welglt is signi-
ficant at 56X level, The few 0f the characters are also
negatively sigaifiom®ly correlsted with sbove chara-
dters like duys $0 tasseling (~0.888) nd negshively
corTelsded with days to siliking («0.879) ad degys %O
neburity ¢0.068).
Number of Grean loaves per Plat:

s, A T

T s sharagter L3 positively correlsbed
with Plant lmigh® (C.880), mmbder of cobs per plemt
(0.880) and 100 grain weignt (0.880), cod lengsh (0.8€0),
yisld per plant (0.208), days to Sasseling (0,100), days
%o silking (0.0686). md deys S0 aaturity (0.094). Only
one ochsracter cod diomster bas negative valus of 'rt
(«0,010) with leaves per pl:nt. JNo oharactar is ahowing
89d orrelidion with nunber of g¥een leaves per plant.

Days S0 maturity of O rop:

This gharaster 13 the poaitively siznifiosntly
sorralated with days to tasseling (0.4850), days %o
sllking (0.366) and has only positive walue of 'r' with



gesn leaves peor plms (0,034), nundber of cobs per

plet (0,085) and @b length (0,005). This oharacter
found to be negatively correlated with 200 grain welght
(~0.217), yield per plaut (.0,188), plat heigit (.0.088)
ad eod dimetar (~0.018), ibDwever tis days to Sasseling
sdlking have a falr value of 'r' with days to maturity
of tbe oxvp.

Naader of Gobs per Fland:

This 4= positiwly correlatied with yield per
Mt (0.800), 00 grein weight (0,281), numder of
leaves per plant (0.2060), ood length (0.946), plant
igit (0.166), and days to maturity (0.086), The rirst
tw oharacters are sgnificant & 8% level. 0Ood digaster
(«0.863), days to silking («0.184), days o Sasseling
(«0.328), slowed negwtive omrreldion-value, Yield of
tha plant s slowing high degres of asscolabtion with
eobs per plent.

Ood Length:

This charasctaex 1s positively correlsted wiSh
yiald per plant (0,451), leaves per plant (0.263), 100
grain wigit (0.868), ocobs per plant (0,846), plaat heicht
(0.173) and days to naburity (0.008). This character is
el negstively corrslated with days to silking (=0,080),
days 0o silking (~0,084) and o0d digeter (.0,013). Ood
langth has oot a significant effeot on yield per plamt.



Cob i emater:

This ebarastor 1is posttively correlched
vith 100 grain welght (0.861), yleld per plmt (0.308).
and plant height (0.18R). Other ocharacters are negeti.
vely correldted as days to silking (-0.724), number of
0obds per plant (0.3563). days to tasseling (-0.389),
days to asturity (-0.036), wod lsngth {=0.013), ad leaves
per plant (~0.030). The sharacters days to sllxing md
nunder of oobs per plat are sionifiom®t ® 5 level,

Wadzht of 100 grain seedss

e

This 12 positivaly correlasted uith yleld
of the plent (0.480), plant hsight (0.400), nuadber of
cobs per plent(0.B9d), leaves por dant (0,880), ood langth
(0,266) and cob diameter (0,261). The yleld per plant
and plent Might are signifiomt a& 85 level. Some of
the aharachers are negekively oorrelabed as days %o
tasseling («0.480), days to allking («0.8393) days %o
nepurity of arop (0.217). The days to Sasssliing and
adlicing are simmificant o &% level. The sharacter 100
gredn welg!t has got significent positive correlation
value with ylela,

Tield Per Plant:

This character shows positive signifisant
value of 'r' wdth 100 grsin weigzit (0.480) ood langth
(0.431) , numdber of ooba per plant (0.309), and only



positivaly correloked with ood digueter (0,.208),

leaves per plant (0.806) end plet Meight (0,288),.
Yield per plmt 42 negsiively correlated with days to
tasseling (~0.3868), &xys %0 silking (-~0,833) and days
%0 naburity («0.288). 7The days to tasseling of orop
has signfiosnt valwe of 'rt s 5% leovel. Yield per
Plant 15 showins a Mgh eorrelution With ocobs por plant,
ood length, welgit of 100 graln seeds and days to
tasseling and silking are negatively ocorreladed,

Gerrelabion Studies of Various Characters in Inbwred Lines
and thedr ¥, Crosses are shown in tedle No. 6

A

Th® aumber of green lsaves per plent is
poxitively correlated end signifiosnt with eash other
(0.338), widle other churaster like days to Sasseling
(0.888), days to msturisy (0.818), ood lengbh (0,300),
days to allking (0.348), 100 srein woight (0,.126),
and ood diameter (0.10R2), sre positively ocorrelated
miong sash other. Surprisingly the yleld («0.007),
aumbder of aobs («0.0286) and plant helght («0.133) were
negatively ocorrelated.



PARPTAL CORRALATIONS

- -

Your characters, yield per plant (A),
Plant beight (B), Runbar of gresn lcaves per plant(0)
md days to maturity (D), have been used to study the
paxtial coeffiaient of eorrelabion. In the caze of
Indads (Table No.5) have been given,

The maximu effeoot off yield has Ween shown
by pla® height ('r* = §,641) followsd by zxeen leaves
per plant (!'*' = 0438l1), and days to asturity ('r'= 0.010).
The results with plant height are significant ot B85 leyel,

In the case of Fy ybrids (Tabhle No.§) on
the other hand yield is being effected by green leaves
per plant ('»' = 0,@88), followed by days to nsturity
(0.434) and plemt height ('>* = 0,308). In each case
the remaining twoe fastors effect wexe held constant.

The iPterctle Zffeet of six charactars on 45 aingle
Crosees and their results (Teble Ro.l2)«

i

The maxdzw: effect of hetarvals have bdeen
mwoticed fn the sase of ylald per plant, followed by
Plant height, 100 grein welght, ocob length, ed dimmeter,
anl days to mgturity.

In the case of ths plant height, the eross
U204 x U202 1s showing an inerease of 30.9% on the nsan



of the parents and 38,65 over ths superior paremt
followsed by the oroes U304 x U200 whiebh is showing
an increase of 33.0F ad 55> regpoectively. Thale L9
no heterotlic effect in some of the arosses llke
va07 x U203.

In the ocase of MO0 graln weight of sceds, the
maxinun effect of heterosls vas 33.0: and 36.4x in cross
90 U9 x U7 followed dy a eross of U x U304 as 37,8
and 37.8% regpostiwely, The three arosses as US x U200
U202 x U213. UR0C x U0l are not showin: any oifeet of
heterosis while the orossos like U302 x UBOS 4is showing
ths nogative value as 4.7 and 13.0% respsctively.

Cob length i3 slowing the naximum value for
hoterotic offect as 84.4 and 60,05 regpoctively in orocsses
1dize U304 x U200, and VA0 x U7 respeotively.

Gob dismeter has naximun value for heterotloe
effect as 21.25 ond 90.4%8 respectively in orvas
U207 x URL5, followed by 20.6% in Up x U30A. Ho effect
was seen in ercosses like USOL x V3al0, U201 x URIS. wnd
U208 x Uaod.

Days to maturity did not show nmuch sffeoh,

As regards yleld per plant 1s oconcernsd cross
UB06 x U203 1s showing £36,1% effect followed dy tlw oross
UR0l x USSR as 807.68. Many of the evosses are not showing
any offect of heterosls.



GE{4RAL AND JPICIFIC COMEBINING ARILITY:

™ general snd specific ocombining ahility
have besn calowl: Sed for 3 groups consi ting of € indred
lines eaoh by Sprauge & Tatum's nebthod (J94R), Tabls No.
9, 10 and Al

Goup I:

A SN

The varianee for ganeral ocoabining ability
is largest for inbred URCE (82.3), followed by URL2(36.2)
and a0l (0.80). HFor rest of the inbreds used. wfe, U0
Ja0l, shows prastiocally no varlanos,

The variance Lo specific ocoabining abllity
have been found practiocally in all inbred lines., the
naxiauw varianoe being 3.0 shown by U3, followed by
Wiy (370.06), U301 (Zv.88), U218 (M4.1), U208 (113.70),
end U203 (70,66).

Group 1I:

The variance for genaral and speocific ability
s naximun in U302 (3.4) and for U203 (608.10) respe-
ively.

Ceoup IIX:

L o ]

The varianos for general oconmbdning abllivy
has bdeen obtalned nmaximum in inbdbred U7 (182.3) followed



by U304 (101.0), U208 (74.3), U202 (61.3) UWID (4.44) .
and finally for 01 (4.0) respestively whoreas in
specifio combining abliiity the nmaximum varisee have
been obbained in UROLl (266.6L). followsd by U208 (264.0).
U208 (d3.8) . U307 (I80.68) UwEs (20.78) and for U304
(16.76) respectlively.



DISBSUCUSSIONS

The present ntnily was taken to find owt
the asmooiabion Dutwesn yleld znd certain plant chara-
cters in nales., The ten plant charastaers studliod oould
sasily be srouped into threo, naburlty oroup, veget bive
group and aar gvup.

In order % find out how different ohars-
otars wore imarrelsed and thelr assocdation with
yiald the occaffiaient of corralations were found botween
thess ten charactsrs of Indred linesn, their hybrids mnd
the Iabxvds Vs crossers respoctivwely.

The most important plent ocharasbers directly
reletad to yield wmre ear charesters. The stabistiocal
analysis siowed that the inbreds snd erosges dl:rfered
slgnifiostioally in days Yo silking, Flant helaht, eobs
per plant ad yiold per plat. Thase differoncss could
casdly be explainsd on gene astion, physioclogieal eondi.
tionz gnd the arffectz of snviroanents.



In InWred lines She naturity ocharacters,
viz. days to tasseling and days to maturity showsd Hgh
positive correlation Vetween eamoh othoer as well as with
yleld. The days %o sllking, showed poaitive ocorrelatlion
with days to tasseling and nogabive correlation with
yield of the plamt. The days to tasseling wnd dsys %o
sllidng were taken as indloetors of ths actual maturity
period of the orop md therebdby detarmining the yield.

dng (1:10) as well as dolfe (Juzd) obsarved

a nagative oorrelation dbatween days to silking and yield
in aaise. Sdmilar results wre observed by Jenkins (1VE0)
also. B laber pointed out thoat: late maturity in inbreds
was an indioation of lowey yield whish he explained was
dus to the pressnas of delitricus charnoters in theu.
The results Fegerding the naturdity charactars were in
agreesent with that of iwing (1910), Wolfe (1924) md
Jenkins (1938).

Maburity oharestoers studied in ¥, orosses
were found %o be positively oorreluted with dsays to tassel-
ing, days to silking, while days to maturity of arop were
nagatively corraltad with yield woriing with days %o
tassmling that the character was positively corrsloted
with days to silking and days to aaturis$y on the aother
hand days to silking were found to be negatively oorrelatsd
wvith days to maturity of Crop.
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Jonkins (luzy) reported that 1L sanifioant
asgative oorrelation was found betwoen days S0 tasssling
ad deys to silking vith yleld the hybrid must de an
sarly maburity. Aeapton (1ix26) mede oertain oorrelation
studios with nalms hydrids and reported that sarly flower-
ing varisties ware more prvductive, Xurthy and Aoy (d397)
found nagablve correlution hetJesn yield and dpys to
silking, =ud a positive correlgtion detween days to
tasselin: and yiald in some open pollinated varieties of
Indian maime. Iowever, Perkner's (1930) findings were
completely opposite to Jankin's (1029) findings and others.
i ooneluded thuat thaere would de no correlation betwoen
days %o naturity and ylold.

In Inbred lines awing (15d0), Joryenmon snd
Brevbacer (A7), Jeniina (AuB0), Hays and Jhonson (1830),
roported tht hadght of the  lamt and total laal area
were positively correlated with yield of the nlant.

Whdle astudying the correlations smong the
plent isicht end yleld in iybrids, Jenkins (1) reyorted
that yield wes positively oorrelated «Ata plaat heloht,.
This indicatsd that vigour of the plant detormined the
yvield., Hurthy & aoy (Io67) aleo found a positive correle-
tion with plant Lelght and yield., Similar results were
ot alned by Jorgenson & Brewbaier (1937), Hays & Jbhonson
(1030).



In the pressnt material ths ear sharastors
camprising of cobs per plamt, eod length, ood dismeter,
and MO0 grain woight showed positive ocorxrelation with
yiald in Inbred lines. Lowve (18l2), Blggar (l19),
Mehey (1026), Jenkins (1u80) had also reported tis posi-
tive ocorrelsion between oobs por plant and yield, ood
Jength mé yleld IMndlar results wore showod by
Davenport (1307} end wWolfe (1554). Montogomery (doid),
Mo Call & Wheelaer (1013), lovwe & wents (luld?), Hodbinson
Comstoq: aud derwvey (du8l)., found positive correlablon
betwsan oob diemeter and yleld. For MO0 eraln welghd a
vosdtive value of oorrelation witlh yleld was ottained By
oranthdwn (1937).

in ¥, arospes ocobs per plant, cob length and
100 grain welght showed poaitive correlation with yileld
and sinfilar results were reported by Mo Call and Wheoalaer (
{(1913), love & 'ents (1017), Howard (1918), Nilsson
Leismer (1o27), Jenkins (1000) snd Murthy & Roy (18867,

Yield o inbred linos were found %o by nagati-
vely correlasted witi thodr ylelds of Lyhbhrid proganics.
Sinllar results bhad been reported by sichey (1984), Hays
(1u26), dangslsdorft (19R6), Klesselbaoh (1D28) reported
that & general relationship exiat botween ylelding ablility
of inbred parent snd thald progeny, lowever theXo was a
faw axoeption to 4t, Riehey & Mayor (1084) were just
opposite to tho findings of Nilsson Leismor (1987) and


file:///tQTQ
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Jorgenson & Brewbaker (1037). They reported correla-
tion between various sttributes of inbreds and hybdbrids
whigh oould be umd for sclaction. A positiwe valus
0f ocorrelation was also obtalnod detwaon yleld of
inbrod line @ad tielr Fy orosses.

The nost complehansive correlation sSudied
wore woried Yy Jonkins (1Ug9). Le coaloulsted the '»!
values betwoen warious characters in inbreds and in thelr
hybodd progsnlies., i obbained pogitivoe correlation in
days Lo %asseling, days %o sliking, sars pad plant, ear
length, ear dlmaeter, and negutive correlation in . lant
hafzht and yilold. The ropults obtatned 1o jresent study
agree to with that of Mohwy (1024) and Jenkins (1929).

Partial eorreldions were oomputaed betwsen
yield and eash of 3 characters vis, Plant Ieiglk, numbder
of green laaves per plant and deys to maturity, These
oharacters were selactod as each of thea was correlated
with yield, wiareas amony tuenselves Lhay slowed a little
or no oorrelatlon,

In oase of Ihred lines the nartial ocoxrels.
tion was unilform Witi sach of tho inde endant varliable.
via.. plant uedgzid, leavas por plant wd days to maburisy.
however, t1¢ maxinum relsblion was .4t.. plant helight.

This indd eated that lgnd bedsit had direct effsot on
yield. !dmilar rosults woare oWtalnod by Janidns (10dy).



ia r,_ orogses the yleld hed directly affected hy gsrean
lesvas por plant, followed by days to muturity and plant
hef ht. whan othor factoras in sash ocomparison were Lept
oonet uxb .

On the other hand urthy & Doy (1957)
studying partial correlation betwean yield wd five
other characters found plant helght to have tie minimum
affeot on ylald.

In the 46 crosses of malme (Zea mayg L.),
gbudled narkad hsterotic effesoct was obsarved in nuabdber
of morphulogioeal charaotiors sush as plant helght, oobd
length, ood dlaster, 100 grafn weight and finally the
yileld. 1In sous of the cases tho inorease in yield
ingre varied froo 20.1 to 336,1 per cont over the .asan
of the parexts as wll as over the superior parent
followed by plant holght and cob lemgth,

a1 (1966) studiod the heterotio effect on
plent holght, lsaves per plaent, days to siliing and days
to tasssling In :alss and conoluded that maxinu: result
of hatotords could Ye odbtadned in ths orop.



COMBINING ABITITY
L

Modern oorn broedin: depends upcon the
isolation of sommerelally acceptableo inbrod lines us
repaorted by Sprauge & Tabua (104:) and these inbdbred lines
should b ;0od oombinesrs.

Sprauge & Tatun (1042) oconsidered Coparal
abd Speclfic combining abllity cn the basls of gene
action inwlved and thoy sald thet predominamtly genural
conbdning ability was dus to additive gens action, while
the Specifioc ecunbining abllibty alg it be tha result of
anky type of non additive gane aeotion i.¢. Doninanoce,
aSpdstic or the interaction betuween gene and anvironaent.

Iu the pregent study the varianoce for
Spocliflc combining ablility vas found gregber thm the
varianod {or genaral goubining ability indlewting thd
non additlive gone action taking place., In two of the
indbred lines UI0B ond US04 the variance for general
ocoubining ability .uas greater than the speocific oombiuing
abtiity, This Indiowted thet hure additive joune offect
was nore imcortat. The results reported by this study
ware 0re or loss oontrary Lo the rosults roported by
Sprauge & Tabua (A942)., They found tihat verianos fo:
gauera. ocombining ability was M hor than variancs for
gpaocifioc coubining ability in thair indbred lincs used.



wmn

They furthor sald that varianoe for Goneral ocombining
ability for provioualy untostad lines was hdghar, than
those ol Specifio eonblning apllivy for previously
taosted lines. The difference might bde also due W

the gunotlo constituants of the Inbred lines used.
Thus t1ey had enphasi zed more on spealfic combination
of the lines.

™o limdtations inwlved in prasent experd-
oot can be sbuated as : (1) The resmults were based on a
single oxperinent whieh night not bde oonsidered reliable,
as Rojas & Oprouge (1982) cloarly stadbed that etimstos
of ralsbive nsgnitule of ranoroal and spocific combining
apdlity frog individual oxperimwent micht be of iimited
valees and (2) the nuaber 4L Inbred liacs included in our
study were lass.



SBQIATY & CONCLUSIONS

The 15 inbred lings and thelr 46 zingle
orosses prodused by the standard methods gt Botaniocal
Garden of Rajasthan College of Asrioculture, Udadpur,
ware studied in rospeat of different plant characters
dth the viev to f£ind out thoir assocclietion with the
yield of tha plant.

3. Ths interralstionships botween various
oharacters ineluding yield were studied by msmns of
total as wall as partial ocorrelation opelficlient.

3. Tho naturity charasters wers found to
be correlated JAth plant haight and leaves per plant
and with eomo of Yo ear characters like ocod length,
ood dlawster and IO graln weight in inbreds and hybrid
oganies,

4, Negative correl ations vere obsarved
between yleld and days to silking (-836), days to tassel-
ing (-0.386) and days %80 maturity (-0.1856).



5. Positive ocorrelation betwsen Inhreds and
thelr hybrids with regaid to grean logyads par plant
(0.333), days to tasseling (0.838), days to naturity
(0.318), oob length (0.800), and 100 graln weight (0.1£6)
was obgsrved, IHowever the yleld, (~0.007), plemt leight
(=0,133) and coba per plaat ¢0.096) were negatively
correlatad witii eaah othar,

6. Partial eorrelations wery wrked out
btween ylald end eaoh of tiu thvee oharadcters sppars-
tely in indrods and hydrids vias. Plant belight, aunber of
grosn leaves per plant &d days to ngburity of orop.

In Inbreds yiold was found to be ocorral shied more with
plant height followed dy leawas pexr plant and days to
naturity, while in hydrid ylald was correlated wuith
Leavesg, days to nsburity aud plent height.

7. Varimmce for spesgific ooablaoliay ablility
was gregter tha: varianes of genaral conbining ebility
in all tho tiree groups, This indioabes tha szlection
for speoific comdining adility eould de more effactive
than the seleotion for genaral conbining adility in
these groups.

H. Marked sffeots of heteroals was obsarved
in respact of yleld, plant hejght, ood length, ocod dio-
nater and MO0 graln meighb.

9. low or no effact of hetorosis was notioed
in days to nsburity of the plamt.
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LAY Our OF Fielp FxPERIMENTOF Zea Mays. |
AT BOTANICAL GARDEN R.C.A LIDAIDUR.

REPLICATION 1.

135’

REPLICATION 2.

. — —2 . 4 REPLICATION B
f 307 209 x 307 l207x208 208X 201 3 203%X208 | 205x2:15 209 x 307
Jo2 205%X215 . 301x202 | 209 x 201 307 202% 12 207 x208
212 202X 212 208x307| 36ix9 | 302 Ix208 3oi1x202 |
201 9x 208 | J04x 201 | HO4 X201 l 212 201x212 { 208x307‘
310 [20ix212 | 301 x9 | 208x 307 201 301X 263 3o4x 20 |
203 [ 30ixz203 209X 201[ Zolx 202 Sic | 207%x265| | 3eixwis|
304 207 X203 |2 208x 201 | 207X 208 263 22K9 209x2°] |
Wi 9 212 %9 | 203X 208] 200 X 307 304 S0 X215 | 208x 20/ |
205 302 X215 "304 X208 245 X215 Wy 9 S0 X212 ‘203)(.208’
207 | Zoix212|  SleX 9 200 X2 205 | 2529 307 |
. 208 205X 207 "9 x 304 |9 x208 207 2oL X3f0 | 302
o 202 202X 3P "o x 367 [zolx 242 | 268 215 X 208 ,.ﬂ:‘__ﬂ
209 | 215 % 208 | 205x208| 302X20%| | 202 |208x209 Lol
2i5 208 X 209 | 260 x30] | 297 x203 2903 [9x209 3 rTJ
301 S x 209 | 200 x 30| 2L X S | 215 [205x2e3]| 203
304 X 208 | 205 % 205 "275 x 203 | 202 X215 [ 3ol 207 x 215 | ¥ ]___3_04_.___
310 9 | 207 x2/5 ;9)(202— 501 X212 [[D9¥X 200| 20ix 9 2 LT
Sx304 | 2e) x 9 | So4x3op| 2e5x207| BloX Wi9| 302x207] & | 205
9x 367 | 302 x207 | 367x20] { 282 X310 | 9x 304 [3jox2iL 2¢7
205X 208 310 x212 |_208X302 [ 215X 208 [_9x 307 |J09x203 _1e8
201 X301 | 304 X 20 |_2065X208 | 208x 209 | 285x2¢8 | 30) X310 [————”L
201 X310 | 361 X310 |201x202 | X 329 | 201X 30t | 302 x205 T
215x2e% | 302 % 205 . 3021X205| 205X20% I_2¢) X310 | 201 x20L 2:5
9x 202 | 20l X 202 L 29I xTio| 207 X245 } 245 x 203] 205X 20¥ W——-‘Bo’
304%307] 20% x 268 304x203] 20/ x 9 _9x 202 [20§x30% e
307 X201 | 208 X 302 3Tox 212 | 309x207 [ 3o#x367[307x20/ | RN\
e g \J




TABLs I 3 The dsan Value of the various oharacters studlied in Indred lines of aa #ays L.

Adburity Charactors Wootative Charactars

S.No. Inbred Days to {4 Days to mid Days to nsdu- AVerags Plant  Nuaber of Green
Tasseling Silking ity of Crop Bight in aa. leaves per plad

i

1l a0k iR &8 87 168.8 M.B8
2 U301 & & 920 26,6 4.6
3 Uut® &R & 84 i69.8 3.2
4 o203 53 al 84 156.6 13.8
& Ua0a3 &3 & 86 i83. 3 2.8
6 U0 &6 & 88 160.7 i3.4
v U304 & &5 81 A87.6 4.0
8 US08 53 & 87 65,0 2.0
9. us0? &4 &7 88 166.8 13.0
10 UR08 54 B 86 172.0 13.3
h ® § U30Y & &7 86 162.7 .0
i8. U0 b4 e w 302.7 i1.0
13. U8 &6 65 83 15.9 2.8
14 U216 5 LY 8 a3 182.7 2.0
15 v3ln &a &6 a7 166.0 13.0
{Continued)



TABLE 1 (Comtd.)
e S — T — e — ——— WU

S.Ho. Indred Hunher of Cobs cnh Iangl:h Oob ﬂmster 100 grain ®. Yield peyr plant

per plaat in onma. in ous. in Grmns in Crans
"'""""--- PR PSR ¢ PRI
% veod .0 33.%7 3.8 23.4 60.0
a U0l 0.9 10.1 3.7 81.0 4.4
L e 1.3 1210 Sud 16,8 &l.4
: TR0 1.0 12,6 3.6 26,2 28,0
h va0g 1.2 35,6 a8 20,0 7.7
: Y04 1,0 10.4 3.3 18.3 26,6
s THO6 0.8 12,2 4,0 26,3 27,8
1o R07 12 14.4 Gel 21.9 ab.8
EE 2 0B OB 2 g
gg WS Gu? 10,3 8.7 18.4 16,0
A gms 5 T ot 16.8 0
TSR 7 1.0 15.6 a6 9.4 .

Quﬂ



TABLZ II ¢ Tils A7 VALUSS 0P TIL: VARIOUD CHARACTSRS UTUDLSD I Fp 2G2S OF ZoA MELE L-

_ Muﬂtzrcmmar; Wm!.w Charaoctars

crusses Days to Mid Days %0 iid Days to mebu- Averags Plemb Nunber of Gresn
Tasssling Sliking rity of crop inigzit in oms, leawes por plant

o
k¥

i TA04R08 50 56 88 396.0 13.0
2 vIMme 0 54 77 133.6 13.8
3 T804 80 64 86 200.8 12.8
a YoxN0T 50 54 & 214,86 7y
F V208208 56 65 88 195.7 2.5
6 UR03x801 = & 83 108.0 15.8
2 B201x200 & 6 88 154, 6 18.0
8 U218aB08 80 a7 86 213,0 1344
9 o208 8 g7 77 203.0 13.4
0 w &® 56 86 152.0 13,2
8 _ & 87 ] 196.6 143
i2  UB0BXA08 2 56 al 1568 10,3
13 UZ08x008 0 56 80 2108 13.0
14 ©0203xa08 &® & & 227.9 13,0
16  US0S@05 54 % 87 199.3 1.4
E = 2 0§ 0 f BB
18 om 80 54 & 196.8 13,0
19 USoaxaoy 63 & 86 207.8 13.8
20 020000 63 K 85 186.6 15.8
21 us07als 54 & % 180.8 14.5
22  U208x303 55 ] a6 176,9 14.0




TABLE II(Continued):
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{Continuwnd)



TABLS 11 (Continuod)

Zar Charastars
S.Ho, Crosses Number of cobs Cobd langth Cob diamster 100 Grain wt. Yield per plant

par plant in omas. in oas. in Grams in Grams
i V30808 1.0 16,6 4.0 3467 Ged
2 U300 1.0 7 ¥ 40 21,7 776
3 T304 08 18,2 4.1 26.5 778 -
4 TRxN0? 1l 17«4 39 86,9 €0.9
& UVa0he208 0.9 16e9 0 22.4 6.8
é UR0AA301 ded 16,4 e BGed 83 61,7
7 TA01x310 i.1 5.7 3eb 19,8 48.6
8 UR1EA03 1.2 16,5 39 23,8 66,1
D U300 X800 Ou? 16.6 4“1 22,3 63,8
10 V04307 10 1.8 40 210 8.9
13 Gan7aa0d led 1841 4.0 26,5 2le &
18 UR08XI0R .1 13.4 40 23,6 63.4
13 CHOBX909 1.2 19,0 3.8 B 7.0
7 Za0lx808 1.0 17.0 8.8 2.3 7449
16 V30RE906 Qs9 16.8 3ub 10,7 47.8
16 TI0LXHA0 1.8 14.7 36 22 .4
17 VI04xR00 ied 17,1 4ed 22,6 £e8
18 TE0x2I8 1.0 16,7 4.8 261 63,1
19 V3082807 10 13,4 40 a8 6.3
20 U010 1.3 py e 3.8 24,8 6l.8
a1 UA0TERI5 OB 16.7 4.0 216 a,3
=2 206203 0.8 16,8 4ed lag4 143 v

(continund) g



TARLE IXI (Comtinusd)
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%‘ Yalus for 5’ leyel for 4.2, = Q.
-2 4ndicabes S1g. Value ab 55 level.

6138.

AN III 3 CORFFEOLANT OF CORRELATIONS AMONG TR CHARAOTERS STUDIED XN TMARED LINES 0F Sea mays L.
- ; Seana —y RS hay P R P e

st Dmato  Flas Panber of s%e 1o, of wbs 0ob JeugSh Ced Dlawter i00 Gredn Tiald
00, Charasters d- : 1§ freen leavas Mt urity per plamb wigh - psr plant
8llking por plant
3« Days to ald Tasmling 0. 823¢ 0,004 - 0,213 0. 473 0,080 0.000 ~ 03 . 0,180 o 0,358
R Days t0 aid Silking - - - 0,280 = 0,344 0.808 - 0,088 = DyO0d 0,004 e 0,53 « 0,808+
8 Plus Heigit - - - 0,361 0.80 0,890° 0,004 0.800 0.528 0,956
48 Nuaber of Gesn |
5 lsaves per plant - - - - - 0,90 0. 084 0.008 » 0,040 0. 50ae 0.948
i;. Days to Maburity - - - - - 0.141 0.800 0.460 0.078 0,001
@s Bo. Of cods per plamt = - - - - - 0,808+ » 0,170 0.073 0,304
Q. Cab mh - - - - - - - 0.088 - 0.718* 0,180
%' Cob I meter - - - - - - - - O.414 01“
%‘ 300 Grain el ght - - - - - - - - - 0.418
m Yleld per plant - - - - - - - - - -
MWM T e -— o L T T AR T A T Aol R —



*0QUEOTITUBTS JO Tedet 39 %8 enTeA ‘IS ERPOTPUT »
SPGB0 » *J°DP P I0X TGAST ¥9 9 nTwA Esm

W‘““* e e - v ansn s - ————— e
1 - - - - - - - - - - swsd Jed PYOYX °OY
* w0890 - - - - - - - - - ITom WTEID 00T °6
. 908'0  198°0 - - - - - - - - IEIY QU0 '8
«YEV°0 902°0 10 0= - - - - - - - qaFuey Q00 ‘L
+668°0 T2’ 2980 o8*0 - - - - - - queTd Jed §QO0 JO JOQEEK D
et o~  Lr3*o- 9100~ 800°%0 00 - - - - - Lapmaum 03 sfeq Q9

90B°0 0880 0700~ @E*0 088°0 v€0°0 - - - - gl rod
SoAROT Useyd Jo ToqUMY P
&0 9000 2ot°0 82°0 e - @00~ 08B°0 - - - WITE et e
280"  +8eE°0 ves o~ 0900~ e o= ¥998°0 980°0 8200~ - - BUTHTIS pIm 04 sdwq B
QO™ OO agr*o 980°0 acxo~ «0EY*0 00T*0 G0 +TH'O -  Suyressey pym o3 sheq  °T

. ¥ g : ‘ — g _ i m —— ; et gy Fn——
' | WA s aod Lypmpn smg g‘: Wy iy Wn:;na. coq°

“ UTHID 00T XeQ0N0 TP Q0 mﬁm qos 5o 3o ‘o o3 8860  -ap Jo Jequn AT °339, Ea sIeg0vvTD ol°s

o7 shew woz 30 oqIuEad T4 RY QRYINJE QUFIOVEVED =1 ONOKRY SNOTIVIWYOD 40 INFIOIEZYOO f AY THIVL



TABLE V 3 COZPFICI.ZT OF PARTIAL 00-1SLATION BAT4ERT YI LD P3H PLANT (4)
PLAT LIICHE I¥ CHS (B) NUMBSR OF CRID LIAVES PER PLANT (C)
& DAYS T0 'IATUATY OF THS CROP (D) I'7 INBAID LIS & Fy YBUDS

OF Zma Rays L.

Partial correlation Valus of ¢rt

{Designation)
p INBHBDS r AR.CD 0.543»
AR .BD 0.363
r AD.BD G.010
2. ¥, HYBUIDS ¥ AB.CD 0.3056*
&£ .BD 0. 628
AD.BC 0.4

5iz. value & 55 lewl for i3 4.f. = 0.6.8
43 d.L. = 0.2042

¢ indiocastes sig. value abt 655 lewel.



TARLE VI ¢ OOQEFFICIITS OF CORRELATIONS BRTWRSN TH
HARABTZUS OF INBRSD LINAS AND Fl HYBRIDS

— - — RS TSr———
800, Charactar alue of 'rt
—————— — - S —
2.  Days to mid Tasssling 0. 288
e Days to udld Mlking Q. Ja
3. Plant ikt 0. 133
a. Days %0 Maburisy 0.218
6.  Nuwber of loawes per plms 0,338
6, Goba pex plant 0,036
7. Ood length 0. 800
8. Cob dlenatar 0.3408
9. 100 Graln weizhk 0.326
10, Yielid per plat -0, 007

e Mo iy -

Sig. valuw for 8. = 0,304
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TABLZ VII 1 ANALYSIS OF VAXQANCS POR THS YIELD PZR FLANT
IN INBAED LINSS OF gee nays L.

S.80.  Inbwed Ry Rg Rg Total
1 Uo7 56,3 56,0  58.7  1€7.8
8 uxa 98,7 3.0 .0 A7
3 U2 47.0 7.3 4.4  ML7
4 ueo 20.9 2.1 WMd 86,8
5 U0 0.8 ;.8 6.3 98,3,
6 208 2.9 28,0 340 94.3
? U304 26,8 28,0  26.6 76.4
8 ) 6.8 48,0 48.0  134.8
o U206 30.4 88,0  20.4 7.8
20 vao? 0.0 23,0 38.8  100.8
1 Uso8 34.0 8,8 29.5 98,0
Az 208 24.7 2.8  38.4 82,7
23 va00 84,7 2.6  28.4 82,7
14 UR1E 26,2 26,7 94,8 76,6
6 U301 al.5 27.3  29.6 88.4
T et @s.4 0.1 6.8 1687

_ e Ao e - R

ARALYSIS TABLE
5.No. Sourcs of Vari#lon D,J. 5.5, M,8. F. Table valus of #

1. Replioakions 2 MMM 17.07 2.86 ton Slg.
8. Inbred Lines M 06,66 863.58 .48 Signifiocant
3. Arvor 28 i87.07 6.68 o -

Total 44 07.76 - - -

- T i -y g iwhisn N
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TABLE VIXII 3 ANALYSIS OF VARTANGCE FOR THS YIALD PER FLANT
IN ¥, HYBRID LINI8 OF Zea mays L.

8.80. Orosms Ry Rg Ry Total
1 V2042208 74.6 6.1  70.1  808.8
8 VRO 83.0 20,1 817  234.8
) U9x304 72.2 80.0  84.0  285.8
4 VOxI07 74.0 70.0 76,0  230.0
& UR06E08 .0 48.6 6.0 1.6
8 Va0kE30A L6 63.0 60.0  184.6
7 VS0Aaal0 .3 €31 @1 6.4
8 UEAGR808 .0 6.7 0.6 19%0.8
o VEORXA00 6.7 56,3 60,3  166.3
20 V304307 7.6 78.8 90,8  942.6
1 V0703 23.7 7.0 71.4 8le.8
a3 UR08X308 66,6 6i.3 49.0  266.9
13 US08X808 74,0 83.0 88.56 8.6
% USOL08 7.7 8.3 607  B.7
26 U20R06 26.0 4.7 &.0 1887
8 UB0kas0 45,3 30,4 86,8 1.9
37 V30400 a7.1 ;.7 51 8.9
18 UEL0x21S 0.1 €3.2 88,28  288.5
29 US0RXR07 58.4 8.8 .0  158.6
20 U20lap €6.0 ©@,0 6.3  186.3
8 UR072215 64.6 73.1 60,6  807.8
a8 US0EER08 90.6 6.0 944  948.0
83 U900 56.2 ©.0 450 8.3
24 V08800 6.8 6.6 4.8  267.1
86 URAEXD08 80,2 78,0 78,0  223,8




TAHLE VIII (Oontinued)

26 UB0EA30 76.3 73.6  88.3  23.0
2 TROBRA7 o2.1 8.0 .6  8.0.7
28 TALRIS 8.0 6.4 6.0  198.4
20 US08K2LE 56,6 ®.2 48,0 1547
30 Usxia “.4 38.0 86,6 8.9
al VR0V X03 54,0 48.0  53.8  166.8
=R V3022203 2.8 4.9 96,0  108,2
a3 U200x232 8.8 63,0 4.4  150.8
a4 Vo208 544 .4 48,0  136.8
36 UaoaxRls 0.5 .4 T3 1841
86 UB06GE 45.7 ®.6 60,0  156.9
/4 UR00X807 64.0 87.4 B3O 174.4
a8 U7 2208 6.9 0.1 46,6  113.3
. U301x308 70.0 66.4 6.1  197.5
0 V206307 8.4 88,0 6.7  179.1
4l U304x001 80.0 86.4  80.0  226.4
4 U301%0 64.7 66,4 7.8  208.3
&5 73002202 2.6 23.8  20.8 74,2
a Uz0aaR0l 2.1 .6 46,2  113.9
a5 UZ208:203 @.8 77,0 76.3  186.6

Total 2603..0 2639.0 8%0.5 8080.8

o - v —

ATALYSYIS OF VARTI ANCR
a— - - i
S.50. Souroe of Do ¥ Seds M. S, ) Table 7
varision

— _— J—

A

mmo*m‘ 2 0.8 19.8 Q.348 Non-~edg,
Rybrida 44 R6G11.93 604.81 10,30 8ignifiomt
2oy 88 5124.00 E8.B8 -

Total i 34776.63 - - -

N

LM




TABLE XX 4 YIZLD I GRS PAR PLANT POR 16 s5INGL3 CROSS838 A0nNG Tiii 6 INmRsD LINZS 07
86 nays L. I¥ GROUP HO.1 WP Tk LOTIMATIOR OF THIIR VARIUK. FOR GINZRAL
AD SPACIFIC COMMINING ADILITY A1 SACE OF THS LIN: INVOLYZLD

5o, Intred U0l UL U208 Uk U212 UNO Total Meam 0% 0%  Bmarks
. —— N — e sinsp

i vem - €.7 74.2 6.8 6£0.2 48.6 0.2 &H.M 0.6 P0.66

a4 usoa 6.7 - 66.6 @.6 66,3 3.4 V4 668 « 30.7°8

3 oo 2.9 65.8 - 53.6 6.8 77.3 8341 66.82 6.3 113,70

4 Uurp &.8 .6 53.6 - 0.4 7.6 09,9 .98 = K0.06

& wrie 60.8 66,83 .8 .4 - é3.1 26).8 ©56.36 26.2 144.10

¢ @ 4.6 8.4 7.3 T¥ 63.1 - 30560 6.00 = 336.00
‘Total  S97.8 W00.4 5.1 860.0 888 060 1874 WG - - -

g

Mean Square Error per plot = 28.3
Note s G°A = Gensral Combining obdiity
c%s = Spealiflic combining abllity .


http://a6.fi

TAHL: X

3 YISLD 1IN GRAMS Pid PLANT FOR 16 SINGLI CROCSAS AdQNG TH: 6 INBRID LINSS OF

Zes nnys L. IN CROUF NO. 8 WI'fH Tii XSTIMATION OF THZIR VAUANCE FOR GARIRAL

AND PICIFIC COMBINIRG ABILITY 20R 2AOH OF Ti< LINZ INVOLVED

Méan square irror par plot = 5dg

5. IoMeds U@ U206 UA0? U5 U3 UMB Total Mew ¢%a  a%s
i wace - @5 &1 5.8 M4 &4 333.8 46,68 mL4 0.4
2 U0k 0.5 - @5 8.6 11A3 66.8 M.6 6,02 118,77 566.6
3 usm 8.1 ®.5 - .3 .0 380 0.0 6698 I6.6 394.0
4 URs 8.8 6.6 @&.3 - 66,1 76,4 4.l 6.8 1.0 283.0
& vao3 ».4 134.3 8.0 661 - 7.0 941.7 €8,.912 78.8 €08.1
8  wvaos 53.4 66,8 38,0 76.4 799 - 3.6 .70 0.4 211.0

Total 235,38 36.6 2M.9 341 347 3.6 1833.0 g.{g - -

amam = B
918.0 6.7




TAHLE XII

RSSULTS SHOMING Til: P33 C2MTAGSE LUCRUASS 02 DLRIASE IN TH: Fy CROISIS PROM
Til MSAN OF TIL. 2 PARIIT AUD PR TiL LAY OF TH. HIGIHIR PAISNT IM Zeoa Mays L.

i

Plant bheiglt in eas.

.

gob Length

Ced 41 ameter

Crosmes
lean of the Mdan of the Mean of the Higher Masn of ti» Higier
2 parents Mghar parent 2 parents Parent 2 parent s Parents

Va04x808 20,38 i8.1 4.5 3.4 17,6 37.0
ThelDxX10 2.7 2.1 17.4 16,8 143 33.9
Ux304 2R 6 .8 43,7 40.8 20,6 80,6
UxS07 28.6 28.3 80.0 48.4 8.8 8.1
USOExR08 16.8 16.5 24,8 3.1 1) ~20,0
Uaclix3nl 2.8 Sad xn.8. 8.8 6 =l18,6
Va0lxIlD de3 1.3 6,7 G.4 - S - Dol
URLEx8H08 24,9 Sikiub 1.6 37 .7 lde7 «J43
US0RRE0 MN.b 23.6 236.0 6.6 7.3 7.1
U306x307 8.6 ib.3 3.3 2.4 37.1 16.2
Ua07x80L 7.6 27.3 45,0 41,6 8.1 8.0
UROBXI0R d6.6 i5.0 - 7.8 - 7.0 1.1 k.1
USR03 6.6 15.8 .8 0.8 8.0 2
BR0LxE0L .9 3B.6 0.0 8.5 - 8.0 - 5.0
V006 23.9 21.6 0.8 i8.56 - 7.8 7.0
U30A=30 0.8 9.7 4.0 1.6 - -
U304x00 33.1 33.0 6h.4 64.4 7.1 16.0
sty -r¥ T2 4.0 23.6 12,0 .6 36.8 10.8
USGBx807 7.4 £7.0 2.6 2.8 M.3 3.9
U801xfD i0.8 10.1 13.3 i3.4 5.9 5.8
UR07x216 1g.6 i8.2 24.6 22,8 21.8 20.4
206203 = 0.2 (179 § 22,6 80,3 30.8 10.0

BEBEEREREEREEY O bty




GREELEREYRRRBBEBBENRERE

19.4 18,7
16.6 18,0
13.4 7.3
4.8 8.6
e 140
7.1 18,6
11,1 10,8
8,6 i7.8
18.3 6.6
M7 14,0
2l.1 21,0
23.6 e &
A9 .4
0.8 10,7
13.8 7.8
16.0 6.8
12.3 il.9
7.4 7.0
.7 4.8
- Sud ~3eh
- 1.3 et

o
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TABLE XII : Continuad.

S.no. Crosses 100 Grain weight Days to maturity of Yiaeld per plant
Mean of the N gher Hean of the H ghar Msan of the ngm
2 paremt parent 2 paremt parent 2 parent parert
A  U304xRo8 28,0 26,0 % da? 42,6 128.0
2 U330 13,6 3.3 -0 0 - 947 100,0 86,6
3 U304 .8 373 30 pe 43 1216 5.3
: ' i1 o o - -3 117.6 11806
") - *
é w 41,0 107 - Gu8 = 5ud 185,12 134.3
7  Us0lx3l0 - 7.6 - 743 p 340 6.6 87,7
8 URAaa0s 26,6 24.3 - 8,3 - Bei BB, & 86.1
?0 VaiEas -3.8 -8.1 - Bed8 - 83 0.4 &3
Al w .7 .1l deO 140 i8s. 1 94, 6
i2 US0Nexdos 7.4 174 - - 8.6 48.1
i3 208208 el : - 5.8 - GuB 27,0 i16.3
A URCkxRiR ~d2.8 Ade7 440 4,0 2000 7.6
A6 U300 -l 7 33,0 -~ - 40,6 35.6
A6  USOkxAl0 3.0 38 1.6 Aeb 2.4
7 U300Aeai0 b o8 1e0 40 184.4 120,7
i8 Uil 33,8 2.4 - 7.4 w Tod 66,2 48,06
19 & 16,5 15.4 1.0 1.0 b %3
b* 1) i8, 14.2 - - T7.5 .8
% U207x316 Il.B 10,2 - 3ed - 3s4 115,9 02,6

UR06203 26.1 0.6 = lob = lof £36.1 30B.7

|

Continued.



TARLT XII 1 Continued
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5 L.

aralbpmietpy

crosses in ®a

TABLA ALV 3 Fide ooiCY¥ OF Tild TASLELILIC PROH A3 DAYS APTL Ths DATS uf GGG FOR ¥q
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TABLZE XIV ; Continuod.
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Actual days
4 tawen for Silking

P

26 27 28 20 0 A 1

AR L& 01 UF SILKL:G FRudd T.is 48T DAY UF Tild S0W{IiG POR Fy CROSOES OF 484
10 20 a1 33 a3 A 8b

]

Crosses

TABLE AV
No.

8.

2333335858350 ABERSSBBEG

EEEL I NN NN NN
AN !
NEREEER R REEY
SERLER R R R RN
SRR AR AR R
YEREERERRR R RAERRY
Vo earg IQriaig | 1 s 1gY Y
L 100er 14 0 1 | $IAO)
€11 IOERIAITAYRN § 1 1QRO™
agqe 1nenearaeaecIdvon
A LR R L LLL LY,
nmauaasnesxanmanﬂts.aa
Ghed 1e4 0 8 0ed 00 0 UFE 8 1CO KOV g 1 1 )
bed SO0 1 1 SAET JeAD B PO AT 8 0 0
Erdoard 11 0 L) IO B0 N SO Y

EE LR RN AR LA E R R LA

I

aneooraaIdIAIIIRIARLY

(continued)




Continusd

TABLE XVI

BEEREBEIEERERREER SRS

---u--u-uuunuunua
o-.-—--n-.-.an-—vﬁu
CLTI LI E R PRI ey
RN N NN N
 EEEBEEREEEE R EEEEEEERERENE )
SRR SRR
- DR EEERE CEDRE R R 5ot e
Orirdr APt 1RO 90 00D 08P et c2rd rd
VRADVAGNNBIVAG AN OO § SO
DHNONCGPRANTDNANSE § £0) ¢
© § 004 03 Urdrdrt 08 § CErd Ot vt ol 4 OO0 W O 4
ANCONA | IHPHQYARR V00 1 30
SERRER AR LA Y
AR Y

EEEEEEEEEEEEEEEE NN NNEERN

B RN ER L AL LR EE N E NN

I

149N ARIINRLBRRRRSIVIIY




