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ABSTRACT

Six generations (P,, P,, F,, F,, B, and B,) of eight crosses having one row each of P, P, and F,; two rows each of B, and B, and six rows
each of F, were grown in Compact Family Block Design with three replications in kharif, 2003-04 at Institute of Agricultural Sciences,
Banaras Hindu University, Varanasi. The estimates of six parameters model revealed the significant contribution of both additive and
dominance gene effects in most of the traits studied. In general, for days to maturity, number of secondary branches, pods per plant and
seed yield per plant, the relative contribution of dominance gene effect was even higher than those of additive gene effect. The
epistatic gene effects were found to play an important role for the inheritance of almost all the characters in variable number of

Cr osses.
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INTRODUCTION

India, a magjor pulse producing country, accounts
roughly 33 per cent of thetotal world production. Pulses
are grown both during kharif and rabi seasons. Out of
thetota areaand production under pul ses, theareaof kharif
and rabi pulses accounts 45 and 55 per cent, respectively
(Singh, 1988).In India, pigeonpea is the second most
important pulse crop after chickpea and is being widely
growninthecountry. Virtueslikeitsresilienceunder rainfed
conditions, nitrogen fixing ability and high protein content
make this crop a mainstay for sustainable agricultural
production under different agro-climatic situations. The
major constraintsthat limit the production of pigeonpeaare
non-availability of quality seeds of improved varietiesin
adeguate quantity, poor crop management, biotic and abiotic
stresses preval ent in the pigeonpeagrowing areas, besides
socio-economic factors. Quantitativetraits, such asyield,
are characterised by continuous distribution. Inheritance
of such charactersisgoverned by geneswhich have small,
similar and cumulativeeffects. Non-heritable agenciesalso
influence the phenotypic expression of these characters.
The choice of an appropriate breeding method for
improvement of quantitative charactersa so dependslargely
on the nature of gene action. The objective of the present
investigation isto characterize the gene effects following
generation meansanaysis.

MATERIALS AND METHODS

Six generations (P,, P,, F,, F,, B, and B,) of eight
crosses (Bahar x MA 98 SD 74, Bahar x MAL 8, Bahar

x Pusa9, ICPL 7035x MA 98 SD 74, ICPL 7035x MAL
8,ICPL 7035x Pusa9, MA 98 PTH 1 x ICPL 84023 and
DA x ICPL 84023) were grown in kharif, 2003-04 at
Institute of Agricultural Sciences, Banaras Hindu
University, Varanasi. Onerow each of P, P, and F; two
rows each of B, and B, and six rows each of F, were
grown in Compact Family Block Design with three
replications. Datawere recorded onten randomly selected
plants from each row excluding border plants. Each row
was consisted of 4m length and row to row and plant to
plant distance being 75 and 25 cm, respectively. All the
agronomic practices were followed to raise agood crop.
For each family the plot meansvaluesin each generation
were averaged over replication to obtained generation
means. These generations mean formed the basis of
calculation of various genetic parameters. The means,
variance, variances of mean and standard errors of each
of the six generations were estimated. Analysis of data
was performed following six parameter model (Hayman,
1958, Jink and Jones, 1958).

RESULTS AND DISCUSSION

Estimation of relative magnitude of various gene
effects including epistasis is of great importance in
formul ating the appropriate breeding procedure for further
improvement. Additive and dominance gene effects are
also likely to be biased in the presence of epistasis
(Hayman, 1958). For those crosses, where scaling test
indicatesthe presence of epistasis, six parameter models
gives the estimates of major genetic components (with
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Table 1: Estimation of gene effects through generation means analysisfor nine charactersin pigeonpea

3:)' ' Character Crosses m [d] [h] [i] [i1 [1] epistasis
1. Daysto50% Bahar x MA 98 SD 74 14333° 333" 1083 533" 2.49 -0.33 -
flowering Bahar x MAL 8 14866° -366° 2316 17.99° 183 -2233" D
Bahar x Pusa 9 140.00°  7.00° 13.83" 14.00° 316 -27.66 D
ICPL 7035x MA98SD 74  138.33" 600" 2150" 17.33" 10.16" -27.00" D
ICPL 7035 x MAL 8 14066  -2.00" -5.16" 4,00 850"  -11.00" C
ICPL 7035 x Pusa 9 13400  3.33" 9.83"  12.00° 4507 -23.66" D
MA 98 PTH 1x ICPL 84023 130.33" 6.66° 4200 36.00° 366  -61.33" D
DA 11 x ICPL 84023 130.00°  4.007 4133  37.33" 0.00 -62.66" D
2. Daysto maturity Bahar x MA 98 SD 74 255.00" -3.00" 2.00 200  -9.007 -24.00" -
Bahar x MAL 8 256.00° -400° -1850"  -8.00 0.50 5.00 -
Bahar x Pusa 9 251.00° 500" -1850" -14.007 150 17.00" D
ICPL 7035x MA98SD 74  250.00° -3.00° -17.00° -14.007 -1.00 -2.00 -
ICPL 7035 x MAL 8 255.00° -9.66° -13.33" -11.33" 033 6.66 -
ICPL 7035 x Pusa 9 251.66° -12.33" -27.83" -2333" 983" 2100”7 D
MA 98 PTH 1x ICPL 84023 254.00° 14.33" -4583" -36.66" 7.83" 2766 D
DA 11 x ICPL 84023 258.00° 13.00° -31.16" -30.00° 250" 35.66 D
3. Plant height Bahar x MA 98 SDEV 74 17966 17337  -2.83 133 12507  -8.99 -
Bahar x MAL 8 198.00° 566" 4783 2866 11167 -48.99" -
Bahar x Pusa 9 188.66° ~ 4.66° 36.99° 3866 1266  -63.33" D
ICP7035x MA 98 SDEV 74 172.33"  -7.66 12.83 -11.33 14507  -5.66 -
ICP 7035 x MAL 8 14966  -1.66 -12.16 733  30.83" 1.66 -
ICP 7035 x Pusa9 186.00" 0.66 17.66° -10.66° 3566 -2.00 -
DA 11 x ICP 84023 163.66°  -0.33 -2350" -066 -28.16 15.00 -
4. Number of primary ~ Bahar x MA 98 SDEV 74 9.08" 2.10 3.52 0.78 1.90 -0.71 -
branches /plant Bahar x MAL 8 9.03” 1.00 5.76" 373 1.53 -4.86 -
Bahar x Pusa 9 10367  -0.63 -0.46 -1.79° 0.79° 3.06 -
ICP7035x MA 98 SDEV 74 826" -0.73" 471 1.06 084"  -330" -
ICP 7035 x MAL 8 8.73" 1267 764" 346" 1.04" -5.96" D
ICP 7035 x Pusa9 10137  -1.73" 141 213 1.48" 1.96 -
MA 98 PTH 1 x ICP 84023 7.83" -1.80 423" 3200  -163° 673" D
DA 11 x ICP 84023 7.40” -0.96" 0.28 1.79 -1.35°  -509” -
5. Number of secondary  Bahar x MA 98 SD 74 5.83" 219" 831" 6267 068 -1143" D
branches plant Bahar x MAL 8 803" 223" 676" 313" 123 873" D
Bahar x Pusa 9 9.06™ -0.23 0.56 -353"  -053 4.20 -
ICPL 7035 x MA 98 SD 74 5.90" 285" 571" 334" 205"  -8.09 D
ICPL 7035 x MAL 8 7.76" 416" 1318° 860" 388" -1956" D
ICPL 7035 x Pusa9 580" 170" 8.54" 780" 2117 -1496" D
MA 98 PTH 1x ICPL 84023  4.36 223" 484" 3.93" -1.68 -4.23 -
DA 11 x ICPL 84023 446" -2.10° 7.75" 7.00” -2.25 -8.30 -
6.  Number of pods/ plant Bahar x MA 98 SD 74 101337 34997 9683 65997 616 -119.00" D
Bahar x MAL 8 120.33" 3366 180.83" 146.00° 27507 -255.00" D
Bahar x Pusa 9 121.00” 4.66 97.50"  84.00” 649 -171.00" D
ICPL 7035x MA98SD 74  64.66 -566  8833° 4466 1466  -91.33" D
ICPL 7035 x MAL 8 97.66" -0.33 115007 62.00° 4466  -154.00" D
ICPL 7035 x Pusa 9 8566 -19.00° 169.83" 13266  27.83" -262.33" D
MA 98 PTH 1x ICPL 84023 69.66" -48.66" 20550 165.33" -4516" -269.66" D
DA 11 x ICPL 84023 11066 1000 6033 1466 -12.33 -71.33 -

Contd.... Table 1
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Table 1 Contd....
7. Number of seeds/pod ICP 7035 x MA 98 SD 74 450"
ICP 7035 x MAL 8 4.00"
ICP 7035 x Pusa9 3.89”
MA 98 PTH 1 x ICP 84023 365"
8. 100 seed weight Bahar x MA 98 SD 74 11.86"
Bahar x MAL 8 11.00"
Bahar x Pusa 9 11.33"
ICPL 7035x MA98SD 74  13.80"
ICPL 7035 x MAL 8 12.93"
ICPL 7035 x Pusa 9 12.70"
MA 98 PTH 1 x ICPL 84023 1246
DA 11 x ICPL 84023 11.20”
9. Seedyield/ plant Bahar x MA 98 SD 74 49.00”
Bahar x MAL 8 5250
Bahar x Pusa 9 51.20"
ICPL 7035x MA98SD 74 4053
ICPL 7035 x MAL 8 49.73”
ICPL 7035 x Pusa 9 41.43"
MA 98 PTH 1x ICPL 84023 30.76"
DA 11 x ICPL 84023 43.26"

-0.05 0.79" 0.70" 005 -119" D
0.40™ 0.35 0.40 0.05 -0.28 -
0.27" 0.74" 066" -018"  -053 D
0.30” 055" 0.40™ -0.03 -0.07 -
-1.13" 0.13 1.60" 140" 213" -
-0.36" 0.71 0.33 -0.58" 0.29 -
0.89” 0.90 0.20 0.53" -0.19 -
-019  -3.04" 0.13 -0.41° 3.69" D
0.60" -1.60° -026  -1.93" 0.66 -
160" -358" 2537 -1217 583" D
1167  -313° -1.93" -4.66 400" D
-0.16" 148" 0.73 0.34" -1.36° D
6.86 50.25"  38.26" 285  -57.83" D
943" 7153 5366 693" -91.59" D
10.13" 49.18" 3786 791 -74.76" D
-2.39 5215 30137 10557 -56.83" -
10.23" 66417 3753° 26187 -9843" D
4.56 87.81" 64737 18487 -130.70" D
-1266" 84.33" 6853" -1823" -101.73" D
570"  30.81" 7.53 218  -2403 D

* and ** indicates significance of values at P =0.05 and 0.01, respectively.
D = Duplicate type of epistatic interaction, C = Complementary type of epistatic interaction

certain degree of biased ness) as well as epistatic gene
effects. Hence, in the present investigation, an attempt
has been made to examine whether epistatic gene effects
exist inthe material under study, and if so, what is their
relative importance to the inheritance of thesetraits.
The estimates of six parameters model reveal ed the
significant contribution of both additive and dominance
gene effects in most of the traits studied (Table 1). In
general, for days to maturity, number of secondary
branches, pods per plant and seed yield per plant, the
relative contribution of dominance gene effect waseven
higher than those of additive gene effect. Dahiya and
Satija (1978), Singh (1989) and Govil et al. (1984),
Oommen, et al. (1999), and Hooda et al. (2000) also
observed the greater importance of dominance gene
effects for the expression of most of the above traits
studied. Onthe other hand, for 100-seed weight, additive
geneeffect whilefor daysto flowering, plant height, seeds
per pod and primary branches both additive and dominance
gene effects were almost equally important for the
inheritance of thesetraits. The epistatic gene effectswere
foundto play animportant rolefor theinheritance of dmost
all the characters in variable number of crosses.
Considering the importance of epistatic geneinteraction,
additivex additive effect appeared to contribute maximum
followed by additive x dominance and dominance x
dominance effects. It may be concluded that the complex
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character like yield per plant followed by pods per plant
were under the controlled of relatively higher proportion
of dominance gene effect whereas an important yield
component viz., 100 seed weight exhibited relatively
higher proportion of additive gene effect which wasin
conformity with earlier reports (Oommen, et al., 1999
and Hoodaet al ., 2000). It indicated that astheinheritance
of quantitative characters becomes more complex, the
contribution of dominance geneeffect for their inheritance
becomes greater. In contrary, the additive gene effects
are greater in the traits which are assumed to have less
complex inheritance. Under such circumstances, where
additive, dominance and epistasiswere equally important
for the inheritance of yield and yield traits, reciprocal
recurrent selection breeding procedure appearsto be best
optionwhichwill utilize simultaneoudy all three types of
gene effects.
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