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DIALLEL CRO33 ANALYSIS FOR COMBINING ABILITY IN BREAD
WHEAT (TRITICUM AESTIVUM L.EM. THELL

B, Ahmad, A, K. Chowdhey, M. A, Chowdhry and K. Alam#*
A STRACT

The nature of combining ability was studied in & complete
5 x i set of diallel erosscs for yield and 1tz primary compoients
Like plant height, tillers per plant, spikelets per epike, kernels
per epilie and 1C00-grain weinht,  Gensral combining ability vari-
anees were highly significant for all the charaeters.  Significant
gpecific combining ability varinnees were anlso found for grains per
spike and 1000.grain weight, whereas 1000-grain weight also showed
significant reciprocal effects.  Additive gene effect were found Lo
predominate all the characters as evidenced by greater GUAwarian.
ce-  Variety Barani 79 was found to be the best ganeral eombiner
in thisa group of parents fotlowed by ¥Yeecra, The crose combina-
tione 71 —3 x Barani 79, LU 60 x Yecors, and Yecora x Barani 78
cxhibited high SCA sffects for vield por plant and were considered
to be the best combinations,

[NTRODUCTION

Cme of the moszt erueial taske in plant improvement is (ke selection of
suitable parenta for hybridization. Geonolvpes with expressed productivity
may not niek well,  The primary concern in breeding, therafore, ie to be able
to prediet the potenti:] of a particular senotype as a prospective progenitor of
new improved steains theough hybridization. T this task, breeders have heen
greatly helped by the development of biometrics and now the analysis tech-
nigues are svailable throuoh which the generative value of planta can be prede-
termined with a high degree of precision, Combining ability analysis developed
Ly Griffing [1956) can be cited az an exsmple.  Several reports (Brown ef ol
Lo Gyawali el af,, 1808; Bitzer and Ta, 1072, Kemar of el LOF7; Mani and

Rao, 1877; Siddigue e al., 1477 and Chowdhry ef al., 1420) have atiributed a
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Comleiiug Aility in Bread Flent

farge parl of genetie varviation for plang heighe, yield and its components in
wheat to general combiniog ability, COrosses betwesn promising varisties anid
straing were attempted in the pregent studies to pick up better combining
parerts ultimately to search out the mest promising hybrids and to adrance

mprovement efort for greater ceonomic benefita
MATERIALS AND METIIN IS

Five wheat varieties of diverse penetie backpraond namely 71 =8, LU G0,
Pari 73, Yecorn and Barani 70 served as experimental matorial,  All the twenty
bwhivds derived from ihese varvicties by erossing iooa diallel foshion were plaos.
ted with their parents in research field of the Departmoent of Plant Breeding
and Geneties, University of Apeieniture, Fasulabad, jna triplieated randemizod
complete Llook desipn of lavout an 18th November, 1981, Single rows of 1.5
meter levporh were planted wich plant and row distanee of 15 and 30 on,
reapectively,  The cxperiment was  eondoeted under normal  cultural andd
agrongmic conditions,

At matority, ten randomly selected gsuarded plants were marked from
each genotype [or revording the data on plant height (em), number ol sillors
per plant, spikelets por epike, kernels per spike, 1000 gruin weight (gm) and
yield per plant {gm):

Analysie of variance was run on the mean valies of ench character and
where the differences of means amaong varions genotypes woere found signilicant.,
the data wepe further subjected to combining ability analysis,  Method 1,
model Dof Griffing (1556) was followed as design of analysia lor interpretation
of oxperimental data,

LGESULTS AND DISCUSSLON

The penotypes nzed in the dialle] aross providod a brogd range of BErE-
saion for the characters studicd [Taeble 1. Simslstly, all the characters were
conditioned with highly sipnifeant  ditlerence ameng crosses and partents
(Table 23,

Combining ability nanalyeis [(Table 3) revealed that mean eguares for

general sombining ability were significant at 1% level of probability for all the
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Table 1. Mean volues T pland height, syicld and i componests of fivz awheal torielies weed in oo et of dicilel
GrusEes
Mean values
Varietios Plant ._.H:E mmu.rmr;x mwu_E.sm..ﬁE. 100 zrain Grain yield
height per plant per spike gpike weight per plant
__.._....E”_ _”.m“:._.___ _“.qu.._.__
71—=3 G2.50 14,710 23.73 TR.23 an.&T a1 ES
LIT a0 TH.53 12.an 2340 B6_a7 42,28 27.26
Pari 78 £h.73 L0 23 00 fid 67 44 20 26.70
Yeeora 5.20 70 22.73 55.53 43,56 31.81
Larani 79 126,50 15.67 26,20 7703 40,58 42,70

——

Table 2. Analysis of variesnce for plant height,

yicld and s components dn a sef of dialiel crosses wmony five wheat

virinties
Moan squaras
Sources Degrees Plani Tillers Spikelets Grains per LO00-grain Girain yield
of variation af heichi per plans per spike spike weight per plant
freedom {em) (gm] (gm)
N5 N.5 N.5 K5 N5
Eeplications 2 5.64 3.40 .09 4782 54, 54%= 1843
Crosses 24 U8 GRFE 10.05%* 257 215,053 23.20%= 122.41%%
Error 43 852 2.98 0.37 23.32 3.0u 3025
Total T4 416.00 16.43 3.33 283.09 ). 83 131.22
*o= w_w:&fmzﬂ at 5% level of probability.
*¥ = Bignificant at —\_“_ level of probability.
N.8 = Noun-significant
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gix guantitetive characters measured, Speeific combining ability was gignilicant
for graing per epike and L0000 kernel welght swhile the latler trait was also
conditioned with kighly signifiennt reeiproeal effects,  Mean sqoares for general
and svecific combining ability obviously sgoosk that both ceneral and apecific
combining ability eotrolled the expression of grains par spike and 1000.peain
weight, whereas the expression of eharacters Like plant height, namber of tillers
per plant, spikelets per spike and grain yield per plant was mainly infaenced
by general combining ability. Avcording to Brown el al, (1068), Gyawali ef ol
P16%), Bitzer and Fu (1872), Mani and Bao CLATT and Chowdhey ef al.  § Masy,
plant height, vember of tillers per plant, spikelets per spike and yield per plant
were influenced by sigo'iicant penenceal combining ability,  Present findinus
sre slso in apreement with earlicr obrervations of Womar et af. (IEJT.}aml;
Siddigue b ol (19771 wha also reanrded stgnificant eontribulion of general and
specilic combining sbhility far kernels per epule and IC00-zeain weight, Mean
wuares for general eombining ability were much greater than those of specific
combining ability for all the characters stndied [Table 3). Assutming thal
gineral enmbining ability variance was mainly due to additive gane effvets ol
that specific combining ability svd reciperocal effcets were due fo non.additive
gene cileets, it could be coneluded Lh;&{: all the six quantitalive charseters wors
by and large under additive genetie contral.

Higheet positive general combining ability effeeta for plant height,
epikelets per spile and grain vield per plant wore exhibited by the wvariety
Bavani 79 (Table 41 The values being 1504, L.25 and 6.49, respectively,
The variety LU 60 possessed the highest negative «flect for these characters,
Varieties Baranl T4 and 7i— 4 possessed high positive GCA effeet for number of
grains perospike, A for filler number and kernel welght Yecora harl tho highest
soore,  The varviety Barani 79 was conditioned wilh high positive GUA effects
for almost all the characters under obecrvation and wos considerd  to be the
Lest _gﬂnm'nl combiner in this group of parints while the other wvarieties posses
esad high GOA effects for at least one character except wvariety LU 60 which
contained negative general combining ability elfeets for all 1he characters

sl ied,

As fEI:“ T.hE BI.'IL"UiriU l'!l.,'lmhit'l:lllg al-:il_'il’_-... (-j:"t'ng-_';[;L:g' th"gu CIDESEE, 1oms T =3l
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Barani 78, LU &0 x Yecora and Yecora x Barani 79 possessed reasonable values
of SCA effects for vield per plank {Table ). The hybrids of 71 —3 x Barani 74
further exhibited high positive SOA effects for tillers per plant (L06) and grains
per apike (5.73], while LU 60 x Yecora in addition also presented moderate
positive S0A ellects for tillers per plant (0.67) and grains per apilie [2.43),
whereas the cross between yecora and PBarani 79 was also conditioned with
mnderate velues of SOA effects for 1000-rrain weight (13546, Olher crosses
which exhibited bigh value of SCA effects for at lest one primary vield compon-
ent wers 71 —3% x Pari 73, 71 =3 x yecora and Pari 73 x Barani 79 The oroases
LU 660 x Yeeora and LU 60 x Barani 79 were also aondivioned with hizgh
reciprocal etfects for prains per spike and. yield per plant while 1he cioss
sombinations 71 =% % Peeord and Yecora x Barani 79 showed maderate positive
veeiproaal eflects for grains per spike and yield per plant, reepectively.

The combining ability elffccts revealed that the variely Barani 79 possezsed
high G0A cifects for five important characters and was thus eonsidered the best
general eombiner,  Thoe gccond best was Yeeora which showed high GUA effects
for three trails of economic importance. So for as 504 effects are eoncerned,
three crosses namely 71 =3 x Barani 79, LU 60 x Yecorn and Yecora x Barani
79 presented high 5CA efteets for yield per plant. These crosses involved ab
least one parent with high GCA effects and compared with other erosses on the
bazis of mean values for wield per plant, they were al the top.  These hybrida
therefore, have an obvious value as breeding material.  1he present experience
thus suggests that in self “pollinators like wheat wmore confidence should be
repoeed on GOA eftects rather than 5CA cifeets as in most characters addicive
gene effects were more prenounced and the best combinutions eesentially had
ane good general combiner.
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