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GENETIC ANALYSIS FOR YIELD AND YIELD COMPOMNENTS TN
HEXAPLOID TRITICALE

A. Shakoor*, A. Rehman*, M, Siddique Sadiq*+, M. Yaqub Mujabid ard
M. Afial

3ix true breeding triticale strains sclected on the basis of
their wide differences in some of the morphological fraits were
crossed in all possible combinations o ablein Fy hybrid seed.
Signiffcant genotypic differences were obtadined in the parents and
their hybrid combinations for plant height., number of spikelets
per spike, number of grains per spike, fereility percentage and yield
perplant.  NIAB-T 158 exhibited pood general combining ability
for pumber of grains per spike, lertidity percentuge snd yield per
plany, on the other hand, NIAB-T 103 for plant height and number
of spikelets per spike.  Non additive type of gene action was more
predominant as compared to additive gene action for all the traits
und its intplication in {rilicaic breeding programme has been
discussed. In & breeding programime involving NLIAB-T 158 and

NIAB-T 103, may produce desirable segregates for yield and yicld
sompoaenis.

INTRODUCTION

Lo the past a large part of breeding offorts wus focussed on the improve-
ment of fertility and grain characters in the hexaploid triticale in varions natenal
and international triticale improvement programmes. With the development
of [ertile hexaploid triticaie and improvement in test weight (Zillinsky, 1973)
the titicale breeders have in precent years started invesiigating various genetic
#nd breeding aspects of this new cercul (Chowdhury and Singh, 1978). In a
well planned breeding programme, combining abilily analysis is frequently used
for testing the performance of udvanced lines/varicties in hybrid combinations for
obtaining information on yield and yicld components and other characters of
economic importance.  The present study was initiated with a view to investi-
gating the general and spocific combining ability and evaluating the type of
gene action involved in some hexaploid triticale strains for yield and its compao-
nents.
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MATERIALS AND METHODS

Six strains of triticale i.c. NIAB-T 77, NIAB-T 103, NIAB-T 157,
WNIAB-T 158, NIAB-T 159 and NIAB-T 163 were selected primariky
due to their wide differences in various morphologicsl churictetistics. Al
pousstble single crosses were made among these lines and 15 Fy's alongwith the
six parents were sown during 1977-78 at Nuclear Institute for Agriculture wnd
Biology, Faisalabad, The experiment was Iaid out in 4 randomized complale
block design with three replications with & 2 m row length, spaced 22 em aprt.
keeping 15 cm distance among plants  Observations on ten C-’)mj:ﬂ[ilivu plunts
from cuch piot, were recorded for plant heigiit, number of spikelels per spike,
aumber of prains per spike, fertility percentage and yield por plant.

Analysis of variznce was carried out to test the significance of differences
among the genotypes. Combining ability analysis was perforned uccording
to the procedure proposed by Griffing (1956) using method 2, model 1. Mean
values Tor the five characteristics obtained in the parents and single crosses,
were used for running vartous analyses incleding estimates of general and
spreific comhbining ability.

RESULTS AND DISCUSSION

Analysis of variance showed highly significant genotypic differences Lor
all the churucters under study (Table 1).  Mean squares duc to general as well
as specific combining ability were highly significant for plant height, number
of spikclets per spike, number of grains per spike, fertility percentage, and
yield per plant, showing that totul variability for each trait was associated with
both general and specific combining ability.

The estimates of general combining ability effecis were caleulated for
all -tha characters under study (Tuble 2} Information obtained on genoral
combinirig ability indicated that some of the strains may contribute significantly
towards higher yield through individual yicld components. Highest positive
effect for plant height and number of spikclets per spike was shown by NIAB-T
103 whercas NIAB-T 158 showed the preatest pasitive effects for number of
grains per spike, fertility percentage aad yicld per plent,  Hence cigss combi-
fiztions involving NIAB-T |58 and NIAB-T 103, miy be expected to produce
recombinants possessing desirable attributes contributing towards better lertility
and consequently, high yichd.
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Table 2. Estimares of general combining abifity effects for plant height, mumber
of spikelets per spike. mamber of graing per spike, fertility percentage
and yield per plunt ina 6 x 6 dintlel set of triticate.

General combining ability cffects

Triticale strains Plant Number Number Yield
height af sptkelets of grains Rertility  peor plami
{em) per spike  per spile  percentage {gn)
NTAB-T 77 - 3.6517 - f.E275 - 4,746 21083 . 0796
NIAB-T 103 17.1133 1.4538 13592 _ 13346 (.6621
NIAB--T 157 — 5.5192 - 1.2438 - 1.7083 0.3367 — 0,157
NIAB-T 158 — 3.402¢ 0. 1985 4 5329 5,440 l.667]
NIAB-T 159 - 3.0529 - {34788 2242 u.4992 1.0717
NIAB-T 153 0.5132 (. 6975 B0 . 0.9333 - | [BQ4
SE{ge—py) 0.dd36 01480 02748 0.1649 01127

Estimates of specific combining ability effects are presented in Tuble 3.
The greaiest positive wnd negative cffects for plaot height were observed [n the
eross combinations NIAB-T 157 x NIAB-T 103 and NIAB-T 157 x NIAR-T
158 respectively, The largest cstimate of specific combining ability cffect For
number of spikelets per spike, and number of grains per spike wus ohserved in
the cross NIAB-T 158 x NIAB-T 163, however, negative cffect was mote
prancunced in the other two cross combinations NIAB-T 77 x NIAB--T 103
and NIAB-T 157 NTAB-T 159 J'or each trait cespoetively.  The ¢ross NIAB-T
L57 % NIAB-T 163 exhibitcd mare ferlility in hybrid combination due to highest
specific combining ability for fertility percentage.  Based on the highest specific
combining ability for yield per plant it may be expected that the cross combina-
tion NIAB-T 139 NIAB-T 103 may produce desirable recombinants with high
yield potential.
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Estimates of varinice components for general and specific combining
ability arc given i1 Table 4, The coatribuiion ol various components in the
totat variance provides infurmation on the significunce of udditive and non
additive offects of genes invelved for the cxpression of various troik Additive
gene agtion i desirable particularly in the sclf pallinated craps wheve gxploitalion
of hybrid vignur is not geaerally commercially {casible while non additive gene
action is fmporant in the crops where hybrid vigour can e commercially
exploited (Singh wnd Chavdhary, 1979},

The vatimatod specific combining ability varianoe was higher thun the
estimited general combining ability vuriance in case of plant height, number
of spikelets per spike, number of greins per spike, fertility percentage and
vield per plont indicating that thewe charucters were predominantly cantrolled
by non additive gene actian in these haxaploid triticale strains. In hexaphoid
triticule hybrids Chowdhury and Singh (1978} also repsried non additive gene
actian [or number of grains per spike, 100-grain weight and grain yigld. Non
additive peng astion scemed to be relatively more proncunced for all the
characters in Lhe present siudy.

The uatimates of general and specific combining abiliy effects provide
tasts For schacting the pavents For use in [uture precding progeamme.  Present
investigations indivated that NIAB-T 158 and NIAB-T 103 may prove good
pareats in a triticale breeding programine, aiming at evolution of fertile, high
vielding lings. However, the addinve type of gene action observed for plant
helght, munther of spikelers per spike, number of grains pet sptke, fertility
percentage and yisld per plant, warrinls & circiul planning and conseguently
the selection: procedure to be adopted if ihe seprcgating pencrations to obtain
the desired abjectives,
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