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A FIVE PARENTAL DIALLEL ANALYSIS OF SOME QUANTITATIVE
CHARACTERS TN WHEAT (TRITICUM AESTIVUM. L)

Noor-ul-Islam Khan, M. 4. Bajwa, A. (¢, Asi, M. 5. Bhatti and M. 5. Qari*

(iraphical analysie and the analysis of the components of vari-
ance were tnade in a Ax 3 diallel eross in wheat,  Additive geae
effoots wore more important for all the traits baring prain yield per
plant. Over dominance was ohserved for grain yicld while for all
other traits 1. e, plant height, tillera/plant, spikeletsiapike, grains/-
spike and 100 kernel weight, partial dominance was revenled,
Dominant slleles were mnors freguent in parents for sll chatacters
except number of tillers per plant snd plant height.  Utilization
of parental varietiss for improvement of ceonomic charscters have

becn disclussed,
INTRODUCTTION

The intreduction of short statured, fertilizer reaponsive el disease resis-
tant yvatieties sines 19685 hss eonsiderably ineressed prodoction per tnit area.
In order to maintain/cnrore the sttained production level, and further improve
it, the evolation of new genotypes Ty continued genetic manipnlotion is the
need of the country.  There is still a Iot of genetic diverajty éxist-h]g in mpriog
whent varieties whivh can be further exploited to tailor new genotypes adapt.
shle te varying agro-climatie condisvions, But befure such a variability is made
nse of, it is imperative to determine geneticel parameters, especially yene action
of compexly inherited traite. .

Thy dialle]l analysis technigue developed and advoceted by Hoyman [954)
wod Jindks {19634) has most commenly heen used in autogamons erops like wheat
to ascertain the gebetic mechanism consralling quantitative traits io wheat.
The plant breeder equipped whth such an information esn operato seleetion
pressure Tight in the Fl geseration. The resolta published by several workers
on the nature of gens action in wheat have advocated that plant height, yield
and some of ita components sre mostly conditioned by loci with additive etfects
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with varying degrees of dominance, Nevertheless some workers proclaimed
over dominsnce type of genetic mechanism operating for vield in wheat. 1In
the present studies, two aspecta of diallel analysis viz. the graphicsl analysis
and analysia of the components of variance hava been reported to determine the
mode of gene offeots and eatimates of the degree of dominance and the propor.
tion of dominant and recassive genes.

MATERIALS AND METHODS

A diallel set (excluding reciprocals) was made erossing 5 wheat varietios
during 1873 at Wheat Research Inatitute, Faisalabad, The details of warieties
usad for tho axperiment are tabuleted balow;

5. No, Varisty Origin Croea
4 SA-42 Pukistan 2712 — LE#4
2, SA-T5 Takistano fNal— CBLG]xS048MXP
3. Blus Silver Mexica Il -54—328 - AN{YVt54 — NIOBxLR)
4, V= 13684 FPukistan 23584 =16 — 13 —BxSontd
0. V—=1413 MeXico Nort -7

During 1974.80, all the i parents and 13 arosses were space-planted at
the rate of 16 plants per rod row spaced at 30 cm apart. Within sach row s

distanea of 15 cm was maintained between plants, Experiment was planted
uzsing rendomized complete blovk design where each treatment was replicated
four timos. At maturity 10 gnarded plants were messored for plant height (om),
number of tillars per plant, number of spikeletz per apike, number of Kkernels
per epike, 100 grain weight (gm).

The plot meana ware neaed for statistival anel yuis of various genetioal par-
amcters #s given in detail by Hayman (1954) and Jinks (1854) and Yo/Wr graphs
warn vonstructed by vsing eatimaten of differant varianeces and coverianees.

RESULTS AND DISCUSSTON

Craphic Analysis

Tha variance-covariancs (Ve-Wrel praphs for differeot characteristice are
pregsented in figurez 1.6, The regresaion line with slope did not differ aiynificant-
ly from uuity for sll charastera [plant height, numbar of epikeleta per spike,
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number of kernels per epike, 100 kernel weight and yield per plant} exvept num-
ber of tillers per plant. This indicated that non allclic interactions were only
operative in genes sondinoning nwaraber of tillers per plant while fur rest of the
traits there wae no evidence of presence of such etfects.

Plant Hedght

The line of regression intervepled the Wr axis above the arigin indicating
pertial dominance with additive gene cllvets.  Our finding i3 in cloze agreement
with that of Nanda «f al, (1974), Paroda (1974}, Khalid & ef. {1976 and Hussain
[1%78). The array pointe for the parents SA.42, SA.76 and Bluo Silver were git.
wated farthest from the origin, hence poesessed most of the reecrzive alleles. On
the othar hand, ¥-1369 being riearcr ta the arigin possessed mostly the dominant
penes, ¥.1413 had almaost equal proporticn of both dominaot and recessiva all-
eles: In view of the results SA-42, SA.75 and Blue Silver can be useful for dev-
eloping eemi-dwarf, fertilizer responsive short statured varicties.

Tillers Per Plaut

The unit slopa of regression ling intersepted the axis above thy origin
(Fig-2) indicating partial dominance,

Tho regression line differed signifieantly from the unit vlope indigating
presence of epistasis gene effects. However, the magnitwle of additive gene
effects wag higher than ooo additive effects as revealed by component analyuis.
The line interoepted the Wr axis shove the orvigin showing partial dominsoee.
The distribation of array pointa revealed that Blue Silver possessed more dom.
inant and V.1368 more receagive alleles, respectively, SA.75 hud slmost equal
preoportion of domimant and recessive allelea for the trait. :

Studics made by several workera, Haw snd Walton (186D), Khalid of o,
(1070, Shah ef af, {1472), and Chandhry and Azhar (1977) have shown Lhet this
trait in wheat is mostly governed by the additive gene effects, hence our [indings
are alinost in sgreement with previous warkers, However, due to invelvoment
of epistatic gene action, eare thould be taken while making sele¢tion in hybrid
progenies.

Bntkelets Per Spike

The regreseion co-cfficient 1.15 4 0.12 did not differ significently fram

unit alope which suggested absence of pon-sllelic interactions [(Fig-3). These
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findings are in agreement with nther workers, Han aoil Walten (1988), Chapman
and Mo Neal (1971) and Hussain {1U78).

The regression line being alave the origin revealed pertial dominance,
V.1413 and V-1360 hod more dominant alleles whilo Blue Silver had more of the
rrocsaive slkelomorphs, and SA.75 almest equal proportion of both.

Kernels Per Bpiho _

The: position of regtession line on ¥o-Wr graph (Fig-4) showed no evidenee
of pun-aliclic inkeraction with some degren of dominence.  Similur gene cficets
havy beon roparted by "."r"hit{:hnusnl'nt af. {1958), Chaudhry ef al, (1975} ood Chay-
dhiry aud Azhar (1977 for this lrait. The distrilution of acray points re vealed that,
varicties ¥-130% and V.1413 had more of the dominant allelea, Blue Silver more
of the recessive alleles and SA-42 almost equal properiion of both,  More envir-
cnmental ¢flects ales seem to be vperating. However, varieties 13060 and 1413
oan be exploited fur making improvement in this trait.

104 Kernel Weight S

The regrension line (Fig-5) 1s not significantly different from onity and
passed abuve the origie indicatiog absence of non allelie interaetion with partial
dominanes, TParada (1974), Chaudhry #f af. (1975), Chandhry and Aszhar (1975)
and Hussain (1978) have also suggested similur gene cffects in wheat, The
scalter of array ponts indicated preponderance of dominant and reccssive
alleles in parents V1308 and SA-42, respectively. While SA-T5 and Blue
Silver possessed equal proportion of daminent and reevssive allelen, In view
of the resnlta, seleciions for higher prain weight can be made offectively by nze
of parental varieties V-1360 and V-1413.

Yield per plant
The regression line did not differ signifivantly from onity suggesting,
that non wdditive genc effcets were absent.  Whitchouee of #f. {19568), Hen and

Walton (19607, Shah ef af. (10972}, Virk aod Aulakb (1975} and Hu!:bﬂ-'lﬂ {1878)
algn reported similar rosults For this trait.

The regressiun line intercepted the Wr axin Lelow the oripin rhowing
over domioenee.  The wrray pointe of parental voricties V.1413 and V.1350
showed preponderance of dominant alleles, while SA.12 of reccssive alleles for

14%



PAKISTAN JOURMAL DOF AGRICULTURAL SCIEMCES

this complex trait of yicld. Blue Silver and SA-76 seemed to have almost
equal proportion of hoth dominant and revessive alleles. Because wield ina
cumplexly inherted trait, with over dominance, the scleetion for higher ¥icld

in carly generatione may be cxeroized with great cautian,

Component Analyais

The additive (D) and dominanee componenta (H, § of varianes were
signifieant for all tha characters, except grainffspike whers variance vempoosnt
due to dominance was non significent, Baring yeain yield/plant, the varisnece
due to D was higher than H, indicating that sdditive genc rffcabs were 1nore
important. Consequently in view of this and higher heritability values, selee-
tion eould be operated with fair degree of suceess for ail other characters except
yield. '

The values for dominance, components of variance H, which measures
proprotion of dominanes verianee due to positive and negative genn  effecty
wers: highly significant for all the traits except grains/apike.

The vetimates of I ware only significant fur number of tillere per plant.
The negative values i case of plant height and nnmber of tillers/plant sugpes-
ted exccss of recasaive alleles.  While in ather traits positive F value revealed
excess of dominant allelea,

The yariance of (H, [ Do=s which estimates degree of dominanee, sugges-
ted that it was partial for plaot height, tillera/plant, spikelatafepike and grains/
spike and complete Tor L0 grain weight while ever dominaove for graio yicld)
plsnt.  The degree of dominanve revealed by graphic snalysis is sitmilar except
in casn of 100 grain weight,  This consisteney can be explained on the grounds
that the estimates obtrined through the formuala (H, (D)= at the hest give an
approximate valne of ihe degree of dominanee in real wensze (Sharma end
Ahmed, 1979}

The ratio (4TtH, 2 2 TjidDH, js-» —F which givea the relotive catimats
of dominwtt and recessive allelea jn the parents was lesser then unity in plant
height eod tillersjplant indieating the oxecse of reecseive alleles in the parents.
The estimate was higher than unity in all other traite, suggeeting high propor-
tion of dominegnt alleles in the populativos.
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H, /4H, estimate which is & mensure of symmetry of allelie distribution
suggeaterd that thore were unequal fragquenaiez of dominant and reccasive alleles
at all loei for height, grainsfspika and yisld while for all other traita the positive
and pegative heterozygotes were almost in equal proportion,  The difierence of
H, ~H, supported the asymmetry of positive and negative ganes in parenta, a4
the estimate of H, — H, wore far from sero, From amongst yield components, the
higheat heritability waa shown for grainefapike {f57%) and was followwd by
plant haight (33%/) and apikeletsfspike (75%). This estimate was modest for
tillers par plant, 100 grain woight and yield per plant. Low to medivm keri-
tability for wield aod high for components of yield had been repurted by
Fonseca and Patterson (1968) and Tebsock and Arnolde (1989,

In Light of the available information with repard to type of gene action
and prosence ol wllelomorphs in different parents meaningful hybreidizstion pro-
gramms can be vutlined for lnproving economie traits.  For cxample, the plant
hoight fa controlled by recessive genes and by exploiting parcots like 54-42,
5A.75 and Blue Silver semidwarf fertilizer responsive varieties can be develop-
ed. Both the analyais of varianee and graphic analysis has in general iodicabed
diversification in parents for all the traits. Crosses between these prrenta can
bo used [or recovering heterotic effects for yield and wome of ity componcots like
praingfapike and 100 kernel weight. Somec combinabions may yield potential
bybride which may produce higher frequenny of desirable plants in segregating
penerstions.  However, in view of the over dominrnce grne action shown in

cafe of vield, vare shoyld be talen in selection.
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