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ABSTRACT

Absence of epistasis was noticed in some cross combinations between semidwarf/dwarf
and tall wheats for grain yield per plant, ear length and grains/ear. Duplicate epistasis of
additive X dominance interaction was involved for plant height and 1000-grain weight in
some crosses. However, plant height and grain weight per ear was governed by additive x
additive gene action in one cross, while it was due to dominance X dominance gene
interaction in other cross.
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The success in breeding programme depends on the amount of variability present for
different characters in a pouplation and its efficient management and utilization. Progress
in varietal improvement in crops has been slow due to lack of imagination, vision and
efficiency in utilizing to assess the components of genetic variation for various quantitative
traits, which is likely to provide genetic basis for choosing parents for the breeding
programme [1].

One of the objectives of this study was to find out relative magnitude of different gene
effects, their interactions and relevance to breeding methodologies. It is, therefore, desirable
to understand the nature of genetic system that accounts for variation for different characters
based on first degree and higher order statistics [2, 3].

MATERIALS AND METHODS

The four crosses, namely Kalyan Sona x K 65, UP 301 x Hyb 65, UP 301 x K 65, and HD
2122 x K 65, used in this study were selected from 25 crosses studied for heterosis and
inbreeding depression [4]. The six population, viz. both parents, F1, F2, BC1 (F1 x parent 1)
- and BC2 (F1 x Parent 2) of these crosses, were planted under irrigated conditions in lattice
design with four replications.



May, 1995] Genetics of Yield Components in Wheat 121

The plot consisted of 3 m long rows, spaced at 20 cm and 10 cm between and within
rows, respectively. The plots received 80 kg N, 60 kg P205 and 40 kg K20 per hectare with
four irrigations at appropriate intervals. Observations on five random plants per plot in all
the six generations were recorded for grain yield and tillers/plant, plant height, ear length,
spikelets, grains and grain weight/ear, and 1000-grain weight.

The parameters of components of variation were estimated by using mean and
weighted variances of six generations. The means and its weighted variance for each
generation were calculated by pooling the data over four replications. The three-parameter
model based on expected mean from the observed generation was tested by weighted e
method [5]. In the crosses where the 3- parameter model was found inadequate, the
6-parameter model was used to detect digenic interactions, if any.

RESULTS AND DISCUSSION

For grain yield per plant, the F1 exceeded the better parent in the crosses Kalyansona x
K 65 and UP 301 x K 65, indicating overdominance (Table 1). Out of these two crosses, the
estimates of dominance component (h) was highly significant in the cross Kalyan Sona x K
65, suggesting dominance of the genes for higher grain yield over their alleles causing low
grain yield (Table 2).

There was wide variation among generation means for all the characters, except
spikelets/ear and grain yield/plant in the cross Kalyan Sona x K 65. Out of 37 crosses, the
estimates of additive (d), dominance (h), additive x additive (i), additive x dominance G,
and dominance x dominance (1) gene effects were significant for different characters in 10,
17, 16, 1 and 3 cases, respectively (Table 3).

The three parameter model (additive~dominance) was satisfactory to detect the genetic
differences in two crosses each for spikelets/ear (Kalyan Sona x K 65 and UP 301 x Hyb 65),
grain yield/plant, and ear length (Kalyan Sona x K 65 and HD 2122 x K 65), plant height
{Kalyan Sona x K 65 and UP 301 x K 65), and for grains/ear in one cross (HD 2122 x K 65).
In all these cases, the relative importance of additive-dominance effects varied with
characters and crosses, suggesting that epistasis is not operative in these crosses. Absence
of epistasis for the above components was also reported earlier [6, 7].

Additive gene effects were observed for plant height and grains/ear in the cross HD
2122 x K 65, and for grain weight in UP 301 x Hyb 65. This indicates that it would be easier
toselect and isolate higher performing pure lines for these characters, some of which happen
to be important components of grain yield. Also, fixation of transgressants for these
characters is possible by simple selection in the segregating generations. Additive gene
action has been earlier reported for plant height, grains/ear, and grain weight [8].
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Table 1. Generation means in the parental and hybrid populations of wheat

Character Cross Parent Fi F2 BC1 BC;
female male

Yield/Plant (g) K. Sona x K 65 182 148 323 264 248 2238
HD 2122 xK 65 21.2 19.1 2.5 229 26.7 258
UP 301 x Hyb 65 209 19.3 281 20.2 203 30.1
UP 301 xK 65 209 217 30.7 231 22 304
Plant height (cm) K. Sona x K 65 9.7 110.3 109.9 105.0 101.4 101.8
HD 2122 xK 65 889 109.1 98.0 97.2 89.3 96.8
UP 301 x Hyb 65 66.9 110.6 98.6 93.0 953 110.8
UP 301 xK 65 637 106.9 94.0 92.1 9.4 103.1
Ear length (cm) K. Sona x K 65 123 12.6 13.3 12.3 124 123
HD 2122 xK 65 10.8 11.5 12.2 11.5 11.7 116
UP 301 x Hyb 65 105 11.0 114 1.2 119 115
UP 301 xK 65 11.2 11.6 12.1 113 10.9 115
Spikelets/ear K. Sona x K 65 203 189 213 19,5 203 20.3
HD2122x K 65 18.9 17.8 19.7 18.1 189 18.8
UP 301 x Hyb 65 19.5 19.5 204 19.7 205 19.7
UP 301 x K 65 194 19.2 20.1 214 19.7 199
Grains/ear K. Sona x K 65 70.1 50.3 63.7 55.0 74.5 58.7
HD 2122 xK 65 527 543 610 55.3 56.2 58.8
UP 301 x Hyb 65 54.0 513 59.8 62.1 52.8 59.4
UP 301 xK 65 56.1 574 64.6 614 572 653
Grain wt. /ear (g) K. Sona x K 65 21 21 26 2.1 28 25
HD 2122 xK 65 19 25 26 21 22 26
UP 301 x Hyb 65 1.8 22 25 22 17 29
UP 301 x K 65 19 25 29 23 22 29
1000-grain wt. (g) K. Sona x K 65 30.8 432 413 339 377 428
HD2122xK 65 371 469 425 38.2 396 45.7
UP 301 x Hyb 65 33.2 433 43.6 374 320 499
UP301xK 65 333 4.3 451 36.7 399 436

Additive x additive gene interactions were noted in cross UP 301 x Hyb 65 for plant
height, Kalyan Sona x K 65, HD 2122 x K 65, and UP 301 x Hyb 65 for grain weight/ear, and
Kalyan Sona x K 65 and HD 2122 x K 65 for 1000-grain weight (Table 2). Such interactions
for these characters were also reported earlier [9]. These interactions would enhance chances
for making improvement through selection. However, it would be somewhat difficult to
isolate better performing lines with significant dominance effects. Additive x dominance (j)
interaction for 1000-grain weight was observed in the cross UP 301 x Hyb 65. Yadav and
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Table 2. Estimates of genetic parameters in hybrid populations of wheat
Character Cross ™ @ W @ 0 ) '
Yield /plant (g) K. Sona x K 65 264" 20 54 10.4 03 129 26
HD2122xK 65 229" 09 229 135 01 -193 1.2
UP 301 x Hyb 65 202" 97 252" 202 -105 =306 52
UP301xK 65 231" 76 23.1 138 72 -160 16
Plant height (cm) K.Sona x K 65 10507 04 58 -137. -89 27.3 402"
HD 2122 xK 65 972" 74" -136  -66 66 304 1182
UP 301 x Hyb 65 930" -149 516 413" 74 304 21237
UP 301xK 65 921" -235° 59 35 =20 14  2938"
Ear length (cm) K. Sona x K 65 123" 04 03 12 18" 03 18
HD 2122 xK 65 115" 0.2 1.5 0.7 0.7 0.1 7.6
UP 301 x Hyb 65 12" -04 24 18 07 45 7.6
UP301xK 65 113"  -06 0.1 06 04 29 253"
Spikelets/ear K.SonaxK 65 1957 95" 49 32 06 27 5.7
HD 2122 xK 65 1817 0.1 39 26 04 -16 53
UP 301 x Hyb 65 188" 07 59" 500 07 55 49
UP 301 xK 65 197" 02 1.0 03 03 07 0.2
Grains/ear K.Sona x K 65 614" 157" 23 208 56 394 174
HD 2122 xK 65 550" 0.6 135 6.5 0.1 -33 13
UP 301 x Hyb 65 553" 6.6 106 35 -79 33 0.8
UP301xK 65 621" 81 47 32 75 0.8 04
Grain wt./ear (g) K. Sona x K 65 29" 02 29" 247 02 347 203"
HD 2122 xX 65 20" -04 13”7 100 01 -0.8 220"
UP 301 x Hyb 65 22" 13" 09 04 11" 07 214"
UP301xK 65 23" 06" 17 1.1 -03 -1.0 185"
1000-gtain wt. (g) K. Sona x K 65 3397 =50 299" 256" 11 301" 669"
HD 2122 xK 65 382" 62" 183" 179" 13 -195 356"
UP 301 x Hyb 65 374" -178 195 141 -127° -143 1132”7
UP 301 x K 65 367" 37 267 203 17 -195 458"

""Significant at 5% and 1% levels, respectively.

Sethi [6] also observed both additive and dominance gene actions for this character in

breadwheat.

Dominance x dominance (1) effects were significant in three crosses for plant height,
grain weight/ear, and 1000-grain weight. Duplicate epistasis was recorded for plant height
in the cross UP 301 x Hyb 65 and 1000-grain weight in Kalyan Sona x K 65, which is an
undesirable interaction for selection of these traits.
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Improvement of quanti-
tative traits through recombin-
ant breeding is not an easy task
for the plant breeder. However,
additive and additive x additive
gene effects observed for plant
height and grains/ear and
1000-grain weight, respectively,
may be relatively important for
inheritance of the yield com-
ponents and also easier for
selection in the segregating
populations. Similarly, additive
x dominance gene interaction
for 1000-grain weight may be a
useful for improvement of this
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Table 3. Significant gene effects in four qrosses of wheat

Character KalyanSonax HD2122x UP301x UP301x
K65 K65  Hyb65 K65
Grainyield/plant  (h) h)
Plant height (h) d h),®, @M
O,D

Ear length (h) (d), ()

Spikelets/ear (h) @, ® (@

Grains/ear @ (h)

Grain wt. /ear (), (), () (d), (h), (d), (i) (d), (h)
@

1000-grain wt. (), (), (d), (h), (d.(h), ()

(),D ) G

important yield component. The additive, additive x additive, and additive x dominance
gene interactions observed in this study for important yield characters may help in deciding
the breeding methodology and future strategy for breadwheat improvement.
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