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GENETIC ARCHITECTURE OF SOME QUANTITATIVE
CHARACTERS IN COMMON WHEAT
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ABSTRACT

rive generations involving Py, P2, Fi, Fz and Fa were studied for six quantitarive
characters, viz., tillers/plant, ear length, grains/ear, yicld/ear, yield/plant and 100-grain weight in five
common wheat crosses namely, CAPAN 1962 x CC 493, CAPAN 1961 x MUW 27, CPAN 1933 x
HW 517, CPAN 1959 x HUW | and WH 147 x CPAN 1874. Both scales (C and D) were significant
in all the crosses for majority of the characters therefore, non-allelic interaction (i) and (1) type

existed; (d) and (i) were more important.
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Genetic improvement of wheat (Triticum
aestivumL.) is essential for sustained productivity
throughout the country. For that, generation mean
analysis becomes an important tool so as to have
knowledge on breedings startegy under the specific
situation, This has extensively been used to study
the inheritance of important yield traits of common
wheat. Nevertheless, there remains some sort of
unconfirmity in crops like wheat, An attempt,
therefore, was made to study the genetics of yield
traits’by using five parameter model in wheat.

MATERIALS AND METHODS

The exprimental material comprised of five
crosses viz, CPAN 1962 x CC 493, CPAN 1961 x
MUW 27, CPAN 1933 x HW 517, CPAN 1959 x
HUM 1 and WH 147 x CPAN 1874 of common
wheat The parents, F1 s and Fas of five crosses
were obtained from the Department of Agricultural
Botany, Meerut University, Meerut. All the five

" with three replications at

during rabi 1989-90 in a randomized block design
the * Experimental
Research Farm, Meerut University, Meerut. The
distance between and within rows were kept as 20
and 10 cm, respectively. Non-scgregating
generations (p1, P2, and F}) were raised in a three
m long single row, whereas the segregating F2 and
F3 generations were grown in 9 rows, each 3m
long, Usual agronomic practices were adopted to
raise the crop.

- . The data on number of tillers/plant, ear length
(cm), number of grains/ear, yiled/ear (g),
yield/plant (g) and 100 grain weight (g) were
recorded on five randomly selected plants from Py,
P2 and F| generations in each replication, whereas
50 plants in each replication in respect of F2 and F3
generations. The mean values: were first subjected
to scaling tests of scales C and D, (Mather, 1949)

" and to the five parameter model (Hayman and.

Mather, 1955) to detect the non-allelic interactions.
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RESULTS AND DISCUSSION

The cross CPAN 1962 x CC 493 was marked
with having significant C and/or D component of
variations for all the traits except hundred- grain
weight; whereas other crosses with significant C
and D scales were CPAN 1933 x HW 517 for
hundred grain weight; CPAN 1959 x HUW 1 for

hundred-grain weight and WH 147 x CPAN 1874 |

for yield/ear, indicating there by that the simple
additive dominance model did not hold good and
that non-allelic interaction (i) and (1) type existed.
Therefore, five.parameter model was utilized to
estimate the different gene effects (Table 1),

Amongst 120  parameler-character-cross
combination, additive (d) component was
significant in 17  cases  (character-cross
combinations) (Table 2). The additive x additive
interaction was significant in 21 cases and
dominance x dominance interaction in 10 cases.
The mean effects were significant in all the crosses
in respect of all the characters and magnitude was
greater over the corresponding genetic parameters
indicating the importance of additive gene effect.

Significant additive gene effect was observed

in CPAN 1961 x MUW 27, CPAN 1933 x HW 517 °,

and WH 147 x CPAN 1874 for Lllers/plant, in
CPAN 1962 x CC 493, CPAN 1961 x MUW 27

and CPAN 1959 x HUW 1 for ear length; in all -

crosses for grains/ear; in CPAN 1933 x HW 517 for
yield/ear; in CPAN 1961 x MUW 27 and WH 147
x CPAN 1874 for yield/plant and in CPAN 1962 x

CC 493, CPAN 1933 x HW 517 and CPAN 1959 x °

HUW 1 for hundred grain weight. The importance

of additive gene effect for several quantitative
characters in wheat has earlier been reported by
Bakshi Ram et al., (1987) and Pawar er al. (1988),
Walia er al (1994) also reported similar results for
hundred-grain weight in wheat. It is revealed from
the forgoing discussion that additive gene effects
were more important. Therefore, genetic
improvement can be made following direci
selection in the concerned crosses,

Regarding the epistatic effects, the additive x
additive interaction was significant in all the
crosses . for majority of the characters. This
preponderance of (i) gene effect indicated that the
advantage of this sub-component of epistasis could
be easily utilized for these characters. Such results
were also observed by Paroda and Joshi (1970),
and Walia er al (1994) in various traits,

The dominance component was generally
higher compared to the cormresponding additive
genetic component for all the traits irrespective of
the crosses. The dominance effect was importan!

- for grainsfear in CPAN 1962 x CC 493 fo

yield/fear in CPAN 1961 x MUW 27; for
hundred-grain weight in CPAN 1933 x HW 517,
for ear length, yield/plant and hundred-grain weight
in CPAN 1959 x HUW 1 and for yicld/ear,
yield/plant and hundred-grain weight in WH 147 x
CPAN 1874. This type of genetic effect is
non-fixable. Therefore, breeding methods such as
biparental mating followed by selection are likely

‘to-result in good segregants. Such schemes have

been discussed by Redden and Jenson (1974) for
the improvement of wheat yield.

Table 1. Estimates of scaling tests for various characters in five wheat crosses
g:;g:; Scale CPAN 1962XCC493 CPAN 1961XMUW  CPAN 193XHW  CPAN 1959XHUW WHI4TXCPANISTS

Tillers/Plant C 6.8*41.9 -1.122.0 0.1%L7 23422 52%420
' D 6.9°41.6 0.741.9 14%1.4 16214 0.6£1.5
Enr length o 24412 1.5°20.9 0.120.8 05512 254412
; D 2.6°+08 0.140.6 0.140.6 447407 02409
Grains/ear o 24744119, 3.649.1 0,826 13.0£12.7 14.449.6
D 220%473 42477 10.126.2 15248.6 211476

Yield/ear C 1.5¢1.] 1.9%40.7 04403 0.4+0.6 2.7°H).5
D 114404 08405 0.740.4 0.940.5 1670

Yield/plant c 16.6%£2.0 0,141.5 13433 61344 11,3944,
D 09428 08432 51024 0.742.7 16433

100-grmin weight € 0.540.4 0.340.5 23405 .1.8°204 0.430,6
D 04403 04303 07403 2354303 01408

* & ficent at five ercent level of st nificance
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Tahle 2.  Estimales of gene effects for six characters in five wheat crosses

Cross Genetic components - Type of episinsis
| m d i P [ '
2 3 4 5 6
Tillers/Plant
CPAN 1962XCC 493 7.0403 0.140.3 444512 -32%1.2 0.143.6 D
CPAN-96IXMUW 27 6.14404 -1.0%0,3 -0.54.4 1714 0.544,] n
CPAN 1933XHW 517 6.8*403 134403 05510 36001 2.1431 D
CPAN 1959XHUW 1 6.9*0.4 -0.240.4 0,312 -1,0£1.3 -1.043.8 D
WH 147XCPAN 1874  7.0°20.3 1.0%40.4 .01, 2.4%41.1 -6.1435 D
Ear length
CPAN 1962XCC 493 10.5%40.1 067402 -1.4%40.6 -2.6%40.7 0.4£1.9 D
CPAN 1961XMUW 27 10.1°0.1 0.5%40.2 0,840.4 1.2+30,6 24415 D
CPAN 1933XHW 517 9.7%0. 0.120.1 69%40.5 39405 ~0.3%1.4 c
CPAN 1959XHUW 1 10.9%40.2 104022 2,240,5 4.9%40.7 520418 )
WH 147XCPAN 1874  10.0%40.2 06403 0.740.6 09409 27418 D.
Grains/ear . _
CPAN 1962XCC493  50.7*%L.1 5.4*42.1 12.945.5 45.1%6.2 62.4%£18.3 5}
CPAN [961XMUW 27 47.8%41.2 6729 5.544.3 -10.05.5 -10.4413.3 D
CPAN 1933XHW 517 43.5%2L. 47419 13487 03468 1.2+11.0 D
CPAN 1959XHUW | 51.8%41.4 -12.9%43.1 25456 337483 31,0185 D
WH 147TXCPAN 1874 45.1%41.7 57420 250453 -23.2°46.4 90171 D
: Yieldfear
CPAN 1962XCC 493 2.2%0,1 0.140.1 0.6:0.4 1.0°40.5 34415 D
CPAN 1061XMUW27  2.3%0.1 0.140.2 1.1%40.3 0.840.4 364409 D
CPAN 1933XHW 517 1.7740.1 0.2#£0.1 -0.440.2 10803 1.4%+0.6 "D
CPAN 1959XHUW 1 2.2%40.1 03402 02403 -1 65405 0.7+0.8 D
WH I47XCPAN 1874  2.6%0.1 0.10.1 1.5%0.3 144403 -5.7%40.8 D
Yield/plant .
CPAN 1962XCC 493 9.9%40,6 0.540.7 02419 6.1%42.] 3524469 D
CPAN 1961XMUW27  B.2°#0.5 208 -1.442.1 -5.8%2.3 10462 c
CPAN 1933XHW 517 . 7.1%%0.5 0.4+0.6 -L6£LT 37820 2.545.6 D
CPAN 1959XHUW | 10.1440.7 0.740.7 5.1%42,2 55424 90473 D
WH 147XCPAN 1874 9.6%06 L.4*40.7 5.0%42.5 9.5%42.5 17.1%47.4 D
. 100-grain weight "
CPAN 1952XCC 493 4.3%40.1 0.240.1 0.140.2 0.1403 12407 D
CPAN 196IXMUW27  4,5%0.1 0.10.1 0.5:0.3 0.40.5 0.9+1.5 D
CPAN 1933XHW 517 d.0%0.1 0,7440.1 0.5%40.2 " 1.4%403 2.2%40.7 C
CPAN 1959XHUW 1 4,3%40,1 0.5%0.1 2,3%40.2 3.1%403 24%0.7 D
WH I47XCPAN 1874 4.4%0.1 02402 0.6%40.3 0.9%+0.4 -0.5+0.8 D

* Significant ot five per cent level of significance; D : Duplicate interaction; C : Complementary interaction

The dominance x-dominance type of epistasis
was significant for all the - characters: except

tillers/plant. The cross CPAN 1962 x CC 493 was |

significant for grains/ear, yicld/ear and year/plant;
whereas CPAN 1961 x MUW 27 was only
significant for yicld/ear and CPAN 1933 x HW 517
for yield/ear and hundred-grain weight, CPAN
1959 x HUW | for car length and hundred-grain

weight, WH 147 x CAPN 1874 for yield/ear and
yield/plant. . Duplicate epistasis was observed in
almost all the cresses for all the yield contributing
characters. The opposite signs of (h) and (1)
showed a duplicate type of interactions for various
characters. Owing 1o duplicate interactions, most of
the genotypes in the F2 generation will tend to have .
the same phenotype resulting in the reduction of
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genetic variability. ' Conversely, the variance
increases with the complementary gene action, The
similar signs of (h) and (1) indicated the presence
of complementary gene action. In the case where
all the three types of gene effects (additive,
dominance and epistatic) were significant, the
suitable breeding methods - might be recurrent
selection procedures to exploit all the three types of
gene effects, . Simultaneously as under such a
situation breeding for homozygous lines in wheat
by a routine pedigre method would mean only
partial exploited of genetic variance.

The crosses, CPAN 1962 x CC 493 and WH
147 x CPAN 1874 having high means, additive and
additive x additive gene effects for grain yield/plant
and its components may provide better
opportunities for improvement through sm‘:plc
selection procedures.

ACKNDWLEDGEMENTS

The author is grateful to Dr.D.Kumar, Moth
Breeder, Arable Croping Division, CAZRI, Jodhpur

Madras Agric. J., 83(9); 554°556 September 1996

{Rajasthan) for* his help and suggestions in the
preparation of this paper.

REFERENCES

BAKSHI RAM, YUNUS, M. and NAIDU, M.R.(1987).
Genetics of harvest index and ils component characters in
spring wheal. Agric.Sci.Digest India 7(2): 73-76.

HAYMAN, B.I. and MATHER, K. (1955). The description of
genctic interaction in continuous variation. Blometrics 11;
69-B2. i

MATHER, K. (1949).Biomeirical Genctl{:ﬁ (st end.),
Mathuen, London. .

PARODA, R.S. and JOSHI, A.B. (1970). Genetic architectare of
vield and components of yield in wheat, Indign J Genet,,
30:294-314,

PAWAR, LS., PARODA, RS, and SINGH, 5. (1988) Gene
effects for six metric traits in four spring wheat crosses.
Indian J.Genet., 48; 195-199.

'REDDEN, R.J. and JENSEN, N.F. (1974). Mass selection and

mating systems in cereals. Crop Scl., 14; 345-350,

WALIA, D.P., DAWA, T. and PLAHA, P. (1994). Genetics of
vield components in spring wheat, Cereal Rescarch
Communications 22: 185- 186.

(Received : April 1995 Revised : April 1996)
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ABSTRACT

Eight month old seeds of tomato {cv. Co 3) and brinjal (cv. Annamalai) were given the

h:.;dranun-deh}'dmhnn treatment with water and different anti-oxidants. The treated seeds after

. dehydration were stored in ambient condition along with contrel and evaluated for Ih: seed quality

parameters at bimonthly interval, Among the treatments, the disodium phosphate (10”m) recorded

higher germination and drymatter production in both tomato and brinjal even after eight months of
storage. The treated seeds recorded lower electrical conductivity and higher dehydrogenase activity.

KEY WORDS :

In.the hot and humid climatic conditions of
India, maintenance of vigour and viability of seeds,
especially of camryover stock, under ambient
storage is the main problem. Maintenance of good
germinability of the seed would, therefore, be of
considerable advantage to the farmers who are
facing acute shortage of good seed. Attempts have
been made 1o evaluate the effectiveness of the

Tomato, Brinjal, Sceds, Storage Life, Mid storage Treatments

hydration-dehydration treatment to prolong the
shelf life of tomato and brinjal seeds under storage.

MATERIALS AND METHODS

Harvest fresh seeds of tomato (cv. Co 3) and
brinjal  (cv.Annamalai). obtained from the
Vegetable Research  Station, Tamil. Nadu
Agricultural Universtiy, Palur were stored under



