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DIALLEL ANALYSIS OF PLANI HEIGIT, YIELD AND TILE
COMPONLENTS OF YIFLD [N SPRING WHEAT
(TRETICUM ASSTIVUA L, em. Thell )

A RBeliman Chowdliry, Bashir Ahmad
and Mohaanynad Aslam Clowdhry

[allel analvsis of plant height, yield and yield components
wus perinrmed in g set of dinllel crosses invalving three semidwart
wheat varicties LU 26, 1050, LIU-61-4 and an indigenous tull-
statueed variety C-591. Additive genetic variance predominuted
for plant height, spike length, yvicld per plant und number of kernels
per spikelet  spikelets per spike and keencls por spilee showed
partial dominance while tiller number and 1000-grain weigit ox-
hibited overdoninance.  (ther pemetie  ioteractions wore nnt
reported for any character. The vaziely LU 26 combined well fue
Erain wolght at] grain vicld,
INTRODLUCTION
Whent (Teiiicnm ansiivam L. o, Thelly, the major food crop of Pakistan,
has alwuys been an alject of cxtensive research, tu muximise wlheat prilie-
tivity in the country,  Sustained reseurch cfforts of whear breeders have led tey
the evalnlion of high vieliling varietics which are respunaible, in large part, for
bupsting wheiat production in the colintry Lo the exient of self-suficicocy,
Howrver, the need o lutther amplily ¢ititts for continued genctic improvment
of wheat Is even more intense today than befure.  As bor his efforts, a plunt
bzeedor is aiways handicappued by the resources and the tims at his dlispsal,
genctic mfarmatioun on ciaracters sought to be inproved is therefore, an i priar-

tant need af the breeder,

The diallal croes technigue develaped and illostrated by Hayman (1934
and Jinks (1934] offers a method to assess the maderial ani provide information
on genetie mechanizias involved right in 1. The studies by warious workers on
the nature of gene action, reveated adilitive wens action with varving degrees of
plunt heipht, vicld and some of jts components (1, 2, 3,5, 7. 100 L1, L3, 14].
3till other workers Hsooand Walton, 1970; Klulid o af. (1976): Rhal et al, and
Zia and Chowlhry, 1980, reported domninance and overdominance type of genetic
contrid ot warious viell components. The present study presents a diailel
analysis of fonr whent varieties and valunlle infornation whicl would help an
further hreeding.
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MATERIALS AND METIHMS

The study wis carried out in the Department of Plant Lreeding and
Creneties, University of Agriculture, Faisulobad thacing the veurs 197981 Tl
cxperimental  material  comprised  hree local semidwarl wheat  varictics
T.U-25, 1050 and 1.U-61-4 an an indigenous tall-stutured variety C-8501, T lyoe

varietics were sown and all pnssible erosses including reciprocals were made,

In the falluwing vear the fonr wheat varieties and CTOSSES WErE S0wn in
the feld using randomzed compiete Wock design with four replicactions in
single row plots spaced 30 centimeters apart with plants 24 contimoeters apirt,
All the plots received cqual cultural treatments.

At maturity fen guarded plunts were measured for plant lieight, tillers
pez planl, spike length, spileelnty per spiks, lernels per spike, kernels per spike-
let, 1000-grain weight and yield per plant,

The data were subjected to analysis of vuriance and where the oiffer-
ences 0f means were signilicant, the data were furthar subyjected to diallg]
analysis,  The type of gene action was inferred from the VifWr praphs const-
ructed for each cliuracter weverding to Haymnan (1954) and Jinkys {1954),

RESULTS AN DMSCUSSIONS

Flasi heiphi

Fram Ve/Wr grapl it was evident that the regression line witl unit alops
Indercepted the covarrance axis abave the arigin,  Adiditive tvpee of TEE LT
was muvolved in the inherilance of this charucter, These results are similar to
those of paroda, 1974 Whalid, efaf. 1076 and Hussaiu, 1978 The relative
position of array points on the regresston line showed  that the variety -39
Lemg close to the urigin pessessed maximum Avminunt genes for pland hudzhit

while the variety 1050 beiny awuy from the wrigin contained st recessive 1L,

Sinee the regression line did net devigte significantly trom unit slopw,
niwn-alielic interactjon was nat mndicared,  Morcover from wdditive type ul gene
actien fur plant heiplt it was conelndod thal sclection for desivable Fieeyuint

levels wondd bu possilile i tatly penerations.
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Muntbor of t1llers pay plunt

The VierWe tegression pattern revenled that the aumbosr af tillers pet
plant wi conditioned by everdominanee,  These resalts are jn aceord will the
fidings ol Hsu oawd Walton, 1909 Khalid ef al, 1976 Shul o al., 1972 and
Munir o2 ol JY77, Since the regression line did not deviate significantly {rom
unil slope interaction compenent was not indicated  Ovenlominanes Lypa al
gene aclion would indicat that ¢ Hective selection for tiller mumber in earlicr

generatinns wonld be difcule,

Shilee length

Spike lenglh s mostly conditioned by ut’lf]it;vr: pene wetion as eeported
by Hsu and Walton, 1970 and Shab efaf, 1972, The present studies alse
provided a similur evidence ag the regression line cut the Wr uxis wbove {he

orimn.  fartial dominancy also appeared to he important to a limited extent,

Furthes as the iaferaction compunent was not much pronounce’d  #liere
were gool cliunces [or the recovery of transgressive sroropales in the snhgequent

sefregating generations,

Neomder of spibelets per spifie

Tlee reprresaion ling on Vi graph indicated pactial deminanes for punber of
spakelets per spike naalso reported by Hso and Wulton, 1989 Clapmun and
MeNeal, 1971 Hussain 1978 and Shakoor of @& 1979 Mor over [tom the distei.
bution ol varietal ponis on the regression liny it was evident that the variety
TE0 poss secd most Lominant penes while fhe reverse wis trige of C-3491 whiclh

comtaried mnal recesaive pines,

Partial \lominaner suegested that cantion wonld oreded while mmaling

selection fur desired spikelet nomber pet spike,

Nateler of herpel Jor sfiifee

Also far this eliracter the jepressien line cut the Wr axis ahove the aTigin
and did not deviate shyniivantly from anity, wiieh rovealisd partial deminanes,
These esults confirng (e finidings nf Walton, 1972; Clhowdlry cé @l , 1975, and
Bltknnr et gl 1979 Al imaportiant fram the graphic illustration was that the
vuricties JOS0 and 500 containeed masnnum  cominant and Touessive gends

respeetively for kirnels por sprike,
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Partial dominance wonld sugrest that recovery of transgressive segropates
mipght be epected in sulsequent segregating generations,

Nouwipher af kernals per spifaled

Graphic representation of ¥e and Wr revealed that addilive goene actinm
with partial dominance controlled the mberitance of kernels pet spikelet,
Regression line with unit slope sogeested that inter-allelic interaction was not

opeTative.

Inview of additivee gene aclion, it was saggested that seleclion for
kernels per spikelet would be froitful in early segregaling gencralions,

1000—prain weinhi

The pusitien of regression line on ¥ r/Wr graph suggested that inhoritance
of 1000-grain weight was unier averdominatee as was also reported by Hun and
Walten, 1970 and Zia atd Chowdlicy, 19800 As dhe reprossion line did ant
deviate significantly from onit slope, interaction companent was not present.
The variety LU-26 showed highest general combining ability by pos-esing the
greatest arcay mean and within 1U-26 urray the cross TLU-26 « C-391 prosentod
high specific combiniog ability.  Moreuver, the order of arrangement of varietal
points en the regression line suggested that the variety LU 26 carried uaximum
dominant genes,

Usverdominance type of gene action for 1000-grain weight snggesiod that
selection for increased kernel weight would be difficult in carly generativns.

Yield per flani

Like other yicld componcats, the inheritance pattern of yvield per plint
appeared wdditive in nature with partial dominaoce, Thes: resulls are in
arcord with the fiwlines of [lso and Walton, 1969 Chaprman aml MeNeul, 1971;
Chrwdhry ef al., 1975, Chowdhry and Ashar, 1977 and Shokoor o al., 1474
From the relutive position of arrwy paints on the regression line it was concluder
that the variety LLU-26 pessessod most doninant genes for prain viell whereas
the variety C-591 contained most recessive genes for this trait,

Grain yield is wsnally o complex character and not reudily respunsive to
selection pressines.  Additive gene action with partiai domanance for yield pur
plant suggested thal selection for desired types would huve to e pra tised with
great eare Mwom sobsegquent poepulationes,
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