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GENE ACTION FOR YLELD AND YIELD COMPONENTS IN WHEAT
Muhammad Khalid Zia* and A. Rebmpo Chowdhry**

Gene action [or vield and s compoaents was investegated in
Fg ol u lve-parenl diallel involving Mexipak 63, Chenab T,
PARL 73, LU 15 und LU 2t Plant height expression was con-
ditioned by partisl dominance, while spike length. number of
spikelets per spite, number of kernels per spike, 100-kernel weight.
and pruin ywld showed overdominance, Other genetic inter-
actions alse aonpaurcd impoactant for plant height, number of
kornels porosprke und grain wield.

INFTRODUCTION

] all the produocton regusites oow ywbd raising apriculiore. genetic
impravement ssems mast  crucigl Lo exploiling o production  situation,
Canfionted with the problems of adaptation Lo un ever-evelving environment,
the breeder has 1o wark comstantly to modify, alter or reinforce the genctic
architecture of bis vicrieties for sustiined agricultural production.  Sipce the
plant brozder is handicapp:d by {he resources and the time at his disposal, he
wauld noed to abraia the desired ganetic information in carly generations to
enbane : the efliziency of his crop brezding programme.

Toe diallel cross technique developad und iltustrated by Huymian (1954)
and links (1954 provides carly information on the genetic behaviour afl patencal
varicties used in crosses.  Insuch studies plant height which may be considered
ant indirezt component of vield, wus reported to be under bolh additive and
non-wdditive genetic contrel £Akhtar, 1971; Chaudhry et af, Daalool 1974, and
Paroda, 19743 Similarly, grain yield und the various components of yield in
wheat are mostly conditioned by over-dominance (Whitchouse ef gf, 1938,
Hsu and Walien, 1970; Akhtar. 1971; Khan, 197%; Chandhry ef al., 1974; and
Vusodeva, 1974)  The present study presents a dinllel anulysis of five wheat
viridties to Fy and valunble infarmation is reported.
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Ve stucdy was carried out during 1976-77. The five wheat sariclie, ws:d
ia the diallel eross wers Moxipuk 65 Chenab 70, PARI 73, I.U 15 und LU 21,
The parents and their Fp's including reciprocals, were fizld planted in o rinda-
mized comoalete block design with three replications and recetved norm:l
caltural treatments.  The expatimental ot was o 7-00 riphe rew wich o distease
ol one Toot botwsan raws and of twa Teet b2iwzen plots, At muaturdy, (re
[-faot random simnlay from the centeal row of gach plal were mackad in cach
replicution for rezording data oo (1) plant height {em) from the grouad level
to the cip of the spike excluding awn, (23 spike leagth fomu) fvan the peduscle
and Lo the tip of the spike on the tllest tiller, {3} nambzr of spikclets por spiks.
{4) numbcr of kzrazls per spibe, {5 103-%erael weluht (gml), woad (8) grain vichd
por unit aren. The daty wore anslyesd by the diallel erass technigue. The
type of wens action was inkereed Tlom the ¥riWr griphs sonstrocled for cach
character aseatding ta Hayman (19543 and links (1934} but net shown an thes
prdper.

REZULTS AND DNSCUSSICMN

Plint height

From Yr/Wr graph it was cvideni thel the regrossion line deviarad
stgnificuntly Urom unity and ineareepred the Wr axis above the origin, Partial
dominance v als interuklelic interaction wore invalved in the inheritance of
this churacter. Akbtar (197100, Docdopl (1974Y und Chaudhry or @l (1974} al
reporied sumclar reanlts. Blace the plant hxight inheritinee was infleenced by
genstic interwtion, selcelivns ol desircd hzight lovels would azed to be ninde
with caution,

Spike lenpth

Tie ¥e/We granh showed chat the resressios Fag et the W uxis on the
nz2gative side which signifizd overdominance vpe of gene action as were alse
teparted in therr studies by Akhtar {1971 Vasudeva {1973), and Chuudhey ef of.
(1974}, The overdominance type of gene aclion woold indicate thut olfective
s2lectinn in the early segrepating generutions would be difficalt.

MNumber #f spikelets per spike

Awain, for this chasasrer the regression line cut the Wr axis below the
orgin und did noat deviste signifizanty Trom wiily, which supgested over-
dominaneg with oo other genie interacusn. The rasolts are similar Gy Lhess
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of Akhtor, 1970 aund Khin, 1973 Wih overdominance invalved, sclection
Far fixing this response would be d'Vicnlr

Mumher of kerncls per spike

Tre pasiticn of the regression hne on the VW pruph sugeested thi
Lh= tmheritance of keracls per spike alsa invalved overdominance a5 also reporied
by ather workers Le Akhtar, 1971; Khan, 1973; and Chuudhry e af., 1974
Sines the regres £ on line devinted significuntly from unity, non-allelic interactions
were indicuted,  Alio appurent from their relevant pasitions in the graphic
ilustration was the Tcl that PART 73 possessed most dominunt geney while
LU 21 curied most eoeessive seass fur oumber of kernels per spike.

[tk wrain weipht

Por H0-grain weighic it was indicated Frome the ¥YerWre regression o
which interszctzd the Wr axis on the negative side thut everdominanes was
imvolved.  Similic resolts were alsa repotted by Hsu and Wallon, 1970; Akhiar,
1971; and Yasudeva, 1974, The relutive positions of the array points suggested
that Chemah 70 and Mogipak 65 carnied mosl dominunt and recessive genes

respostively,
Grain yirld

A Tur maost other yield compancals, overdominance wis appatent im
the inhcrniunge of grain yichd alse along with interullelic interacttons as che
regros-inm Kne deviared signiiieantly from the unit slope. These resulls are
in wecard with those of Whitchouse ef af , 1958; Hyso and Wallen, 1370; and
Akhtar, 1971 Gain vield is usmdly a complex character, not readily responsive
to selection.  Inothe present study, overdueminance appearing Tor yickd and
all yield compapents has made sclection more tricky and the breeder would be
welt advised to Keep it in vicw while matking selections fraom these crosses,
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