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GENETIC ANALYSISOF YIELD AND YIELD COMPONENTS IN PIGEONPEA(CAJANUS
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Ahstract © Generation mean analysis carried out in pigeonpea to estimate gene effects revealed that,
yield and yield compements are under all the three types of gene action. viv.. additive, dominance and
epistasis. Hence reciprocal reciment selection seems to be the best suited method of breeding for

imprevement of this crop.
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INTRODUCTION

Pigeonpea is the second most important puise
crop in India. Even though it constitutes one
of the major portions of pulses consumed by
Keralites, Kerala has the lowest aea and
average yield of pigeonpea among the Indian
states.  Being a hardy and drought resistant
crop, it can he grown in a wide range of soil
types. In order to lormulate efficient breeding
programmes for improvement of yield, it is
essential to characterise the nature and mode
of gene action that determine the yield and its
components. This information, however, is
scanty in pigeonpea and research on this
aspect has received attention only in recent
past. A knowledge on the inheritance of
various economic characters will help in
chousing the appropriate method of breeding
for effecting further improvement towards
increasing the yield potential of this crop. The
present study was undertaken to determine the
nature of gene action of some important chara
cters in pigeonpea.

MATERIALS AND METHODS

Five diverse cultivars of pigeonpea namely
UPAS 120, PLA 550, PLA 600, PLA 3451
and EC 15708 representing various clusters in
a previous D- anadysis, were crossed in all
possible combinations excluding reciprocals.

The F,s were alowed to sdf to generate F,
and at the same time they were back crossed
to both the parents to get ™ and B, genera
tions. The seeds of six generations viz, P,, P,,
F, F,, B, and B: were grown in a randomised
block design replicated thrice at the farm
attached to the College of Horticulture, Vella-
nikkara, Trichur. Each entry was grown on
ridges of 3 mlong and 1 m gpart with a plant
spacing of 60 cm. Observations were recorded
from al the plants in respect of eleven quan-
titative characicrs viz; height of plant at
harvest, number of primary branches, number
of secondary branches, days to first flowering,
days to maturity, number of clusters per plant,
number of pods per plant, length of pod
hearing branches, number of seeds per pod,
hundred seed weight and seed yield.

The scaling tests A, B and C for additivity
suggested by Mather {1949} based on the
assumption that epistasis is absent were
employed. The inadequacy of an additive
dominance model in most of the crosses for
the characters demanded the extension of
anaysis for the estimation of parameters of
epistatic components. Using the six generation
means, estimates of mean ("m) as well as
additive (*d), dominance (“h), additive x
additive ('i), additive x dominance (*j) and
dominance x dominance (*1) effects were
found out according to Hayman (1958).
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Table 1, Estimates ofgene effectsin differentcrosses hy six parameter model for eleven characters
Cross m &) by (] N h Typedl |
 pistasis
Plant height
X2 178.10%* 4.60 -36.03 40.53 4,03 27.13 =
1x3 167.96%* 280 -60.71%* -58.51* 15.87* 130.38%* D
I x4 175.67%* 3.60 14.57 14.93 22.77%+ 41.67 ;
1x5 160,27+ 2127+ 117.31%= 96.11%* 15.20%% -197.58%* D
2x3 178.44% -33.07%+ 2611 -30.01* -23,03% 78.21% D
2x4 165.79% % 1013 -3562 24.75 0.40 .75 D
2x5 170.13%+ -1.40 16.90 -13.20 -15.77% 3260
3x4 168,37% -17.00%* 51.58%% 65.82%* -16.50* -62.35% D
3x5 194.08** -12,20%% 47.47%* 63,675 - 36.60%* 50,07 D
4x5 172,124+ 6,80 17.94 -2.62 -18.03 13.49
Number of primary branches -
I'x3 ~ 17.05%* 0,07 -1.61 247 7.00%* 16.07% D
1x4 18.17%* 0.87 -3.50 0.80 9. 10% 0,60
1x5 I8.88%* 4.87% 10.45 5.15 5,03%% -25.22%* D
2x3 17.85% 6.07%* 0,83 3.93 -1.90 3.74
2x4 17.97%+ 4.20%* -12.95%* 748 1.13 26,01 %+ D
2x5 18.67%* 38T 026 533 6.60%* 1.73
3x4 17.47%* 2.60% 11.35%+ 20.18%# -1.43 -17.32%+ D
3x5 13.52%+ 067 29.55%* 28.32%* 7.57%* -20.98** D
4x5 14.40 1.06 16.05%+ 17.32%% T7.00%% -11.85%* D
Days to maturity
1x2 126,637+ 1,07 2.97 -8.93% 0.10 207
1x3 12687%% 4. |3%* 662 -5.89 193 1,22
1x4 129.79++ 5.67%% -7.65 11.85%+ 0.93 13.45
I x5 131.33%% 0.73 26.87%* 22.53%% 7.07%% 1053 D
2x3 127.38%% 220 -0.95 2.38 7.10%% -19.88+* ¢
2x4 124.27%# 0.80 14 15.71%* 4.70%* -28.44%* D
2x5 124, 38%* 40770 T3 6.22 4.10%* 11.22% D
3x4 125.63%% 1.73 7.99% 9,9g+* 2.27 -1.72 D
3x5 129.94%+ 5.47%% 212 . 268 5.70%« 10.62
4x5 129.44%+ 7.27%% 091 291 7.00%* 1.7
Number of pods per plant
I x2 270.02%+ -201.93%* 145.53 5420 -145.50 52.80
Ix3 317.05%* 65.07 20231 -315.94 277 813,74+ D
ixd 225.56** 167.80%* 359.14%* 31147+ 228.93%% 37041 %+ D
1x5 254 82%+ 67,00 867.03%* 686.73%* 83.83 -1133.33% D
2x3 221,124+ -281.80%* 339.79%+ 181.23 -240.50%* 51911 C
2x4 236.42%* -144.26%* 80.30 71.64 -138.40% 208.90
2x5 289.49%* -113.07* 35.61 8942 152,774+ 395.89% c
3x4 304,09%* -61.87 3054 227.10 -100.63 604,64 -
3x5 274.23%= 96.06%* 215,22 204.02% 177.07% 272,42 D




Table | (continued)
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4x5 736.30%+ 6227+ 42,39 77.39 (0, 204 -34.05
Humndred seed weight
| %2 161 0 1.33* | 32 + 036 }.00 (&
I x3 7.14%% 0.83%x 2.71%* 2,86 1.33 .37 D
I x 4 8.10* 043 110 0.53 0.04 -3.07* D
I x8 7.12° -0.29 0.69 1.2 0. 19 + 0.59
ik S % O e 0.12 5.79%= 4,35+ 0.61 -4 47 D
2x4 8.08v* 1,734 E TR L 2.35 2.3 4. 70%# D
25 7585 1.75 3.76* 2.37 .62 141% D
Ix4d i L 27 1.92 1.17#% .13 3.79 D
ix5 8.01 0.21 e i 2. 86 0.79* 428 D
4% 8§ T2 0,84 %+ 4.47%* 4.45 -0.35 D
Jdyield
1 x2 48.74° 39.16% 84.021 5164 3125 -34.45 D
I x4 40.99 53,17+ 125.00% 116.55%* ' 5742 195.37 D
I x5 45.69 12.99 157.50 135.22+ 16.68 -225,64 D
2% 3 40.80* RE.1 1% 46.06% 15.27 48.90 Q
2x4 44.91= -28.48* 46,47 46.23 -32.09* -55.47
2xB 47.371* -8.58 37,77 6.35 12.7. 7418 C
ixd 52 31+ -1358 41.22 T0.27* -9.35 197.90* D
IxS 40,2 ** 36.01% R5.00%+ BR.OG** IR.58 | 35.86* D
4x8 39, |6** 30.59+* 9.55 15.05 il.le 5,65
i. UPAS |20: 2. PLA 551t 3. PLA 600; 4. PLA 345-1; 5. IC |5708; c complementary; D » duplicate
= Significant at | pertent level; * Sienificant at § per cent level.

RESULTS AND DISCUSSION

The estimates of gene effects and their
interactions of important characters are pre-
sented in Table 1. The dominance (“h) gene
effects made a significant contribution to the
inheritance of plant height, number ofprimary
branches. days to first flowering, hundred seed
weight and sead yield per plant. Both additive
and dominance effects were amost cyually
important for all the remaining six characters.

The scaling tests indicated the absence of
epistasis for number of primary branches in
the cross UPAS 120x PLA 350, number of

secondary branches in UPAS 120 x [C 15708,

number of clusters per plant in PLA 600 x
PLA 3451, number of seeds per pod in PLA
550 x PLA 345-1 and PLA 600 x PLA 345-1
and sad yield in UPAS 120 x PLA 600. Fur

these characters the 3-parameter was used to
estimate {"m), ("d) and {"h) (Table 2). The
epi statie components were estimated for all the
other characters in different crosses,

Both additive and dominance gene effects
were having role in the expression of most of
the characters, but the magnitude of domi-
nance effect was slightly higher than that of
additive eflect. Among the epistatie compo-
nents dominance X dominance - | i effects were
higher for plant height, number of pods per
plant hundred seed weight and seed yield,
whereas both additive x additive and
dominance x dominance effects were equally
important for number of primary branches and
days to maturity (Table 1}.

The additive x additive and dominance x
dominance effectswere having more influence



Cross and character

Gene effects

(m) ; (& (h)

UPAS 120 x PLA 550

Number of primary
branches

UPAS 120 x PLA 600
Seed yield per plant
UPAS 120x IC 15708

Number of secondary
branches

PLA 550 x PLA 345-1
Number of seeds per pod
PLA 550 x 1C 15708
Number of seeds per pod
PLA 600 x PLA 345-1

19.23%% 290%* 763
7987% 627  -79.50
1700 153 4380

274%% _015 124

T2.60%% | 0.18%* |67

Number of clusters per plant [3964 2060  149.25

** Significantat I per cent level ; ** Significantat 5 per

cent level
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