HERITABILITY: AND INHERITANCE OF SOME QUANTITATIVE
CHARACTERS IN WHEAT
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Inberitance of cokoptile: length, hendieg date and grain yield was dater-
‘miobd io efght wheat crosses between local sandard and exotic varietica,
Tha three cheractors behaved quantitatively, conditionsd by polygenes in
most of the crosses with a fow exceptions in which the coleoptile length
appeared to be _aimply inberited ynder a munogenic comtrol. The Fi
frequency distiibutlons for thess charcters wers plotied, which followed
4 normal cyrve in somo, approximated s Rormal curve in others, and
-sharply deviated frody i in still mharcmlm. indicating a variety of gene
Action iovolved..

IN_TRDDUCTIDH

Shert stature in wheat is related mostly with short coleoptile and thus
dwarf or. stmt-dewarf varieties show poor emergibility When sown deep becauee
of their short coleuptlles This fact places a severe. limitation on the cultivation
of sh-m; wheats under vmmg n]_]mauc, goil, and cultural conditions. An ideal
short wheat variety must have a long coleoptile combined with generally dccepted
characters af virtue like early matucity and high yielding ebility, Te constitute
such 2 variety requites to work out inheritance of these characters and. their
mutual relationship, if,any. Some information on this point is available in ‘the
literature. Coleoptile lfmgth is mportqd te be & quantitatively inherited character
controlled by two or three major getjes. {Clmwdh:;r and Allan, 1963} Heading
time and grain yield are sh-::-wu to be quite complex characters (Johnson eral.,
1966; Fizuzat ef gl, 1953; Nanda et of, 1959). Such information, however,
has not yet become available from crosses invelving local varieties and exotic
ones characterized by varying plant height levels; and unlesa this becomes
aveilable, a satisfactory breeding strategy cannot be worked out to  develop
short-statured varieties of desired quality. The present study was aimed at
fmding out genetic: relationships of the characters in crosses between some
standard {ocal and exotic wheats, The information obtaitied therefrom seems
to be highty useful iri carrying further the desired breeding objectives,

‘MATERIALS AND METHODS

Eight crosses, i.e., Norin 53%C 271 and reciprocal, Norin 33%xC 228
and m:pmca] -Norin 53 x'Hard of Fed:erauoh {H. F.) and reciprocal, Norin

‘Daparlmmi of Plant Brwj'ln: and Gm:tm;. Faculty of Agriculiure, w &t Pakisian
Agricotoral Univeralty, Lyalipur. RN
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53%C 217 and reciprocal, Morin $3xC 258 and reciprocal, 11597 C 217
and reciprocal, Pitic 62 xC 271 and C 228 % Pitic 62, were analysed 1o determine
inheritance patterns of coleoptile length, heading time and grain yield. Ameng
the parental varieties, Worin 53 had short stature; C 271, C 228, C 258, C 217,
and 11597 were tall, while Pitic 62 and Hard Federation were medivm eall,

The F;, F;and parental generations were spage-planted in 2 randomized
complete block design with three replications. F seed was harvested from a
muinimuim of 5 confirmed F, plants, and 300 F; plants, in all, derived at least
from three different F; familics were grown to collect data on grain yieid and
plant maturity. Mesns, standard deviations, coefficients of wariability of these
characters were calculated for all the generations, and the F; frequency distri-
butions graphed. Grain yield per plant was measured in grams and the days
teken to the earliest head emerged were counted from the planting day.
For measurement of coleptile length, seeds of the parents and F| and F; genera-
tions were planied in rows on a moist blotting paper, later rolled and enclosed
by a glazed paper sheet to check loss of moisture through evaporation.
After planting the seed, the roll was banded securely and placed vertically in a
darkened chamber mainfaingd at 25°C. Seven days after sceding, coleoptiles
had attained maximum length which was measured in millimeters. F; coleop
tile length data did not include the reciprocal crosses. The broad-sense
heritability estimates were calculated from the F; variance components by the
method described by Mabmud and Kramer (1951).

RESULTS AND DISCUSSION

The dats about the means, standard deviations, coeflicients of variability
of coleoptile length, heading date and grain yield obtained for different genera-
tions are presented in Table 1. Also presented graphically are the Fp frequency
distributions in Figs. 1-3. A perusal of these statistics and graphs indicates that
these three characters have shown, in general, & paraile] genetic behaviour vis-a-
viz type of pene action, heterotic expression, and transgressive segregation in
mosi of the crosses, although not very consistently.

Coleoptile length data revealed heterotic effects for long coleoptile in alt
the crosses except twe, Norin 53 x C 258 and Pitic 62 XC 271, of which the Fis,
nevertheless, exceeded the mid-parent values. A comparison of the F; and
F, means and of the Fs frequency distribution curves suggested that the coleop-
tile inheritance was controlled by polygenes acting additively in some and nonad-
ditively in other crossss. In several crosses including WNorin S3Ix(C 228,
Norin 53 % Hard Federation, Morin 33 » 217, 11597 % C 217, and C 228 %
Pitic 62, the Fys transgressed the respective better parents, showing over-domin-
ance for those cross combinativns. The Fz frequency distribution curves in
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the crosses, Norin 53x C 247, Norin 53 x C 258, were distinctly bimodal,
suggesting & monogenic control, with the tong coleoptile behaving asa dominant
character. 'Transgressive segtegates for long coleoptiles were also recovered
in saveral of the crosees,
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Fig. 3. F; freqoency distributions for coleoptile length in ¢ight wheat croases.

A comparative appraisa]l of the data on heading date indicates the
occurrence of heterosis for early heading in all but twe crosses, 11597 x €217
and Norin 53 x Hard Federation, Amongst the parents, the carliest to heid
was Hard Federation (107.4 days) and the one that rook the longest {128, 4 days)
was Pitic 62; the eatliest heading F, {103.8 dzys) also involved Hard Federation
ag one of the two parents. . The F, frequency distributions of the crosses, Norin
53 % € 271 and Norin 53 ¥ C 228, followed a norma! curve (Fig. 2), while
Norin 53 % C 217 closely approximated it. The type of gene action involved
in these crosses seems to be additive, while in all other crosses, the distributions
were either érratic or skewed towards late heading, indicating a polygenic con-
trol tampered with dominance.

The arain yield data are presented in Table 2.  Amongst the lowest
yielding parents were ‘Hard Federation (26. 0 gras), C 271 (340 gms C 217
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Taklz2. Broid-sense Heritability Estimetes for Groin Yield, Heoding Date
and Cofeaptile Lenpth in 8 Wheat Crossis.

Cross Heritability in Percentage

Grain Yield Heading Date Coleoptile Length

Norin 53 % C 271 &7 39 81
Norin 53 x C 218 78 71 69
Norin 53 X HF. 63 58 70
Norin 53 » C 217 64 53 80
MNorin 53 » C 238 b0 509 8l
11598 x 217 a4 44 69
Pitic 62 x C 271 78 83 68
C 228 x Pitic 62 L)) 78 50

(3.5 pm9), and C 250 {33.5 gms) and the highest yielder was Norin 33 (49.5
gms), followed by Pitic 62 (46.0 gms). The F, values far exceeded the parentat
and the Fy means in all crosees except the Norin 53 X Hard Federation cress.
This shows domizance andfor aver-dominance for the loci respensible For an
excessive heterotic effect on grain vield in these crosses. On the other hand,
sharp reductiop in yield occurted in 8l the Fy generation, indicating marked
susceptibility of these loci to inbreeding depression, Yield curves, as a whole,
were erratic. Nong of them showed a normal pattern except in the Norin
51 % C 27! cross where the F; frequency distributions followed & unimodal
curve, sharply skewed towards low vield, Graphic presentations {Fig. 3) for
other crosaes alse thowed moch pronounced skewness toward low yield and
revealed preponderance of Fy segregates of Jow grain vield, It appears that
the most productive F; combinations for grain yield readily broke down in the
F. generation resulting in poer yield.

Broad-sense heritability estimates computed for the three characters arg
given in Table 2. Hentability values for coleoptile length renged from & to
81 per cantin all the crosses.  The estimates obtained for grain yield and heading
date were also quite high in all the crosses except in the 11397 X .C 217 crosa.for
which the haritability valu of cach of the two characters was 44 per cent, The
estitnates in all the other crosses ranged from 63 to B2 per cent for grain yield
and from 59 to 83 per cent for heading date in the various crosses. The resulty
of this study suggest that considerable gepetic advance could be achieved in
selecting for these characters from the crosses analysed and that the synthesis
of genotypes of desired values seems a distinct possibility,
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