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Table3, Specific combining abllity cffects and mean performance of crosses for six traits In sorghum

Plant Height Panicle length ~ Panicle gith | Yicld per plant
Crosses {cm) {cm) {em). - (B
T gt mean  gea  mean  pea  mean god  mean o gea  mean  gca

SPV - 46IXSPV 472 1835 115 16 004 4206 562 242 016 134 DA0 484 075
SPV46XSPVOI3 1054 1. 'S5 008 4153 2456 224 214 123 043 403 i85
SPV 462X M35-1 2052 2168 C 4258 S554 240 183 144 075 506 68
SPVAE2X Moti - 1823 <195 14  -uw. 3904 5606 238 028 130 020 340 309
SEV A2 X SPV 913 1903 1871 1.6 013® 4153 6651 213 167 122 040 412 60
SPV 472 X M35-1 186.6 738 14 =007 4057 <045 205 -D.!d 146 025 4347 216
SPV 472 X Mot 1827 6.35 18 .006 4204 -4495 234 0.4 i3 02 48.5 11.56%*
SPV 913 X M 35-1 2024 -1297 1.7 015" 4302 -2463 190 021 128 023 g0 727

Stem ginh (em) Leal area (cm®)

SPV 913 X Moti. 1923 400 14 <001 3954 876 213 001 114 040 400 D45
M35-1 X Mati 1956 628 1.6 <013 4286 -2}1.99‘ 234 011 153 048 423 RO
SEM (51 - Sik) 1.7 0.08 4,84 1.68 l'}.fiﬂ 4.63
SEM (sij - SkI) 10,74 0.07 57.06 1.54 0.44 . 423
* and ** Significant at 0,05 and 0.01 levels of probability, respectively
parent with low gea indicating the expression of opium poppy (Papaver somniferum L.). Indian J.Genet,
W M o W s 537 34-39.. h )
yield is the result of non-additive interallelic A Lt ket i
i H Ly . L 1aHEl an }'SIEQ Hgﬂ'.ll'lﬂl'ﬂlf. aracters of
interaction. .Hm?l:c* these association could pru.:m:dc sorghunn (Sorghum vulgaré Pers) Can. J.Genct. Cytol, -
valuable guidelines for the development of varieties * o 269-276, :
as well as hybrids for future breeding programme  gyaRMA J.K. and BHALLA, S.K.(1993). Combining ability,
for rabi sorghum, : for some drought tolerant characters in maize (Zea mays !
- L.). Indian J.Genet 53: 79-B4. I
REFERENCES SHINDE, V.K. and KULKARNI, N (1984), Gene action and |
GRIFFING, B. (1956). Concept of geneml and specific combining ability analysis of yield in sorghum. Indian J.
combining ability in rclation to dialle! crossing s}fstr:ms . Agric.Scl., 54: 59- 98,
AustralianJBiol.Sel, 9z 463-93. - SWARNLATA and RANA, B.S. (1988). Coimbining ability for
KAMBAL, AE. and WEBSTER, 0.1.(1955). Estimates of biological yicld and harvest index in: sorghum. Indian J.
general and specific combining ability in grain sorghum + Genet,, 4d: 243-247,
(Sorghum vulgare Pers). Crop Sci., 5: 521-523. " (Recei ved : November 1995 Revised : September ] 906)
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NATURE OF GENE ACTION FOR YIELD AND YIELD
COMPONENTS IN PIGEONPEA
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ABSTRACT

Study on nature of gene oction in pigeonpea for quantitative characters in sets of two
crosses revealed the presence of additive gene action for all the chamcters except number of
secandary branches in one cross. Among the interaction effects, additive x additive and additive x
dominance interactions were found to play a major role than dominance » dominance interaction.
Duplicate type of epistasis was observed for all the traits except for number of secondary branches
and days to 50 per cent maturity, Varying nature of gene action from cross to cross indicated that
reciprocal recurrent selection will be the suitable breeding programme for further improvement.

KEY WORDS : Pigeonpea, Yield, Yield Components, Gene Action

Pigeonpea [Cajanus cajan (L.Millp.)] is one of  range of tr-::npacai and suhlrup:cal environments.
the most important legumes, cultivated in a wide  Devels -~ t of * v w. = - "= B aeh
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h}'brid';satinn' and recombination in pigeonpea .

needs lop priority. A good ‘understanding of
inheritance. of the gEnmc systems determining the
quantitative character is essential for successful
breeding programmes, The present study was
undertaken 1o determine the nature of gene aclion

far impuﬂam quantitative characters ip pigeonpea.
I

MﬁTERIM.S AND METHGI]S

Six generations viz, P1, P2, Fl, F2, BCI, BCZ

of two crosses viz., Pusa 33 x Prabhat DT (cross I)
and High branch x ICPL-4 (cross-1I) were studied
during 1990-1991. The FI s of the crosses were
selfed to produce F2 seeds and backcrossed with
respective recurrent parents o produce BC1 and
C2 generations. The six generations were raised
luring kharif season 1991, in a randomised block

'lesign with two replications at the farm attached to

the Indian Agricultural Research Institute (IARI),
ew Delhi. Parental lines, F1, BC1, BC2 were
raised in plots of two rows of four m length and F2
‘s were raised in four rows for both the crosses with
2 spacing of 30 x 30 cm.

Two rows of border lines were sown around
the entries to aviod any border elfects and to
standardise the precise estimation of various

stalistical parameters. Five plants from P1, P2, Fl,

BC1, BC2, and 20 plants from F2 were randomly
selected and data were recorded on 10 yield
contributing quantitative traits viz, plant height,
days to 50 per cent flowering, days to 50 per cent
maturity, number of primary branches per plant,
number of secondary branches per plani, seed per
pod, hundred sced weight, number of grains per
plant and yield per plant Gene effects werc
estimated by six parameter model proposed by
Hayman (1958)

RESULTS AND DISCUSSION

Generation means of 10 characters in
pigeonpea are presented in Table 1. Scaling test
(A,B,C,D) given by Mather (1949) was used 1o test
the presence of pene interaction for all the
characters stadied.. In both the crosses, atleast one
scale was significant for all the characters
indicating the presence of non allelic interaction.
The estimates of gene effects with their standard

Table 1. Generation mean and the standerd error of the mean of 10 -:lmrut:rs of the {-.vo crioses eross T 'Pusa 33 x Prakhat

. DT and cross [T ‘HIgh Braoch x ICPL-4'

Mo, of

No.of

: Daysto  Daysto: § e
Generation  Cross hizn hlt 50% 50%  primary sccondary i?::: &;irr lzii‘r;d pf:“;[r;:' P:r:':::m
Mowering _'mmuriur branches  branches T ’
Pl 1 189,80 102.80 ° 142.60 1420 8.580 165.7 376 742 s nmn
+2.67 044 +0.61 +0.34 +122 +4.40 4105 +007 421 +0.34
1] 205.50 10280 29300 3890 13.60 474.4 3138 6.59 637.6 43 51
+3.89 +0.44 +0.48 +0.69 +033 +4.38 +001 +01 4655 .46
P2 | 146,50 10940 15360 870 5.80 1297 = .50 ilg4 20.42
+2.33 4024 +H1.46 +1.33 020 4255 i #0073 4113 +0.35
n 13150 10540 . 14440 14.40 4.50 112.0 362 B.27 2475+ 1587
' +1.30 4024 +039 4042 4027 4107 4003 4003 303 +1.83
Fi iy 193.00 10390 144.40 18.30 600 ¢+ 183G 4.22 708 3238 1352
+1.93  +0.42 +01.61 +.50 +0.28 +2.31 +0.006 +002  +b60 +0.28
U 193,10 10390 23170 19.40 a.00 34000 172 640 4375 145
+2.60 4042 +0.63 4450 +0.23 +2.91 +0.03 4064 +5.39 +0.31
F2 1 19345 11485  137.30 16.65 0,70 [87.9 4.19 712 318 1268
+2.61  +04l +0.40 +)40  +029 +2.23 +0.07 #1105  +315 +1.22
1l 17660 12845 17300 1895 7.55 349.5 a0 642 5019 32.00
I, 4000 046 04l 4040 4019 4179 4004 4002 4439 4024
ECI 1 2085 10340 15230 22.50 7.30 250.7 416 744 370,80 2738
+343  +0.33 +0.49 +D.85 +1.30 45,87 +3.05 008 +12R0 <096
1 17420 20550 270.00 370 14,30 340.5 352 6,78 45340 An,RA
+227 4050 +0.35 +1.07 +{,32 +1.95 +.06 004 4215 1063
BC2 I 18400 11440 15830 17.20 6,70 157.3 419 6.29 320,70 2.4
+4.76  +0.5] +.44 +0.50 +0.30 +189 +1.07 {130 4374 +).19
I 141,70 L1800 16080 1750 5E0 2176 193 7.19 1 o8]
' LA AR shEY NS A 4283 4003 4002 e 1 16
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Table2.  Estimates of gene effects with their standard errors for the yicl! and yicld eontributing characters of the cross 'Pusa

33 x Prakhnt DT
Characters m d h i j |l - 'Epi'ﬂg.i; "
plant 193.45 23,60 37.85 13.00 1.95 7741 D
height (cm) +2.6075%* +5.8681%* +15.7012 +6.1209 +26.22964
Days to 50% 114.85 -1.00 -16.99 -19.79 6.29 10,19 D
flowering  +0.40864* +0.6083*= 4209524+ +0.0374%* +).6585 +£.0897
Days to 50% 157.30 -6.00 -11.85 -8.00 0,45 28.70 C
maturity +0.3993** +0.6557**  42.1889** +2.0667* 00,7523 +3.3028% :
No.of 16.65 5.30 19.65 2.55 2.55 © 3270 D
primary branches  +0.4017% +0.9874 +26057%* +1.0161%* +1.0161 +4.4059%*
No. of sccondary 6.70 0.60 -0.09 1.20 -0.80 260 C
branches +0,2034%* +0,4243 +1,4433 +1.4484 +0.4500 +2.1605
Podsfplant |&7.90 . 9340 100,30 64,40 T340 -217.80 D
, +2.2267%%  #7.0402%*  +16.9808*%  S16.6611%*  47.4348% . 430.2757*
Sces/pod 4.19 -3.00 028 0079 0.075 -0.45 D
+0.0741% +0.0892%* +0.3482%* +0.3334 +0.1028 +0.4970
100-seed 7.12 1.20 0.82 .94 0.74 1.46 D
weight (g) +0,0501%+ +0.3143** 0.6614 +0.6598 +0.3170 +1.2765 ;
Grains/plant 319.20 50.10 116.85 106.20 55.55 -216.10 D
F10460%%  4£133402%*  430.3082** 420.5006*  445.5590* _ .
Grain . 22,66 6.61 8.03 7.07 547 -16.68 D
vield/plant +6.2431%%  #0D9B2I**  42.1890%* +2.1574%* £1.0119*+ +4.0962+ '

* Significant at 55 level; ** Significant a1 1% level

errors for all the characters are given in Tables 2
and 3 for the cross I and cross IT respectively. In
both the crosses, F1 mean values were towards the
parental mean in most of the characters except seed
per pod, where it exceeded the better parent,
indicating the presence of partial dominance for
genes controlling yield characters except seed per
pod. The high F1 mean for seed per pod indicated
‘that this character may be influenced by complete
dominance. Mohamed ef al. (1985) reported similar
results. Perusal of data in respect of BC 1 of both
the crosses showed the trend towards the recurrent
parent except seed per pod and hundred seed
weight, where it was higher. It is expected as the
frequency of desired homozyte is much higher in
backerossing than selfing. Analysis of generation
mean revealed the role of additive gene effect in all
the characters in both the crosses except number of
secondary branches in the cross I confirming the
assumption of partial dominance of genes
conlrolling .this character. Preponderance of
additive gene effect was observed earlier for seed
size and agronomic characters,

Dominance effect significantly contributed to
yield contributing trait in both the crosses except
number of secondary branches, seed per pod and
hundred seed weight, in the cross I indicating the
role of non additive gene action. Similar reports

were given by Patel er al. (1987) for grain yield,
Mehra et al, (1986) for plant height, Sardhana et al.
(1987) for pods per plant. The significance of
dominance was possibly depended on the order of
parent used in the crossing. High branch in the
cross 1T resulted in the positive significance of the
maturity character. From the result, both additive
and dominance gene effect are thus found to be
important for yield and yield traits. Partioning of
epistasis _interaction indicated that additive x
additive and dominance x dominance effect were

" more important that additive x dominance effect.

These results are in accordance with the findings of
Sardhana et al. (1987), )

Duplicate type of epistasis was found to exist
for-all the characters, except days to 50 per cent
maturity and number of secondary branches in the
cross 1 where complementary type of epistasis was
observed. In the cross I, the character day to 50 per
cent maturity showing additive component and
complementary type of epistasis, has reinforcing
effect and could be exploited for developing fixed
lines. Presence of additive gene action and absence
of heterosis for 100 seed weight in the cross.II
suggested the improvement by simple selection.
Yicld and yicld components were influenced by all
the three types of gene action wviz, additive,
dominance ~and epistasis. Hence, reciprocal
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fable3. Estimates of gene effects with their standard errors for the yield and yicld contributing charncters of the cross ‘High

branch x ICPL-4'
| Characters m d h i i I Epistasts
Plant o, 17670+ 32.50 =50.40 =15.00 -4 50 166.40 D
beight {.mﬂ ‘ 0.899] == +2.B364%* +7 4579%+ +6.T160** +3.5000 +13.6189**
Days to 50% I28.45 87.50 146.90 133.20 24.50 -113.60 D
flowering ) 4622 +0.7937+* +2.5417%* +2.4367=* +L B3R +3.9481%*
Days 1o 50% 173.10 109.20 182.20 6920 . 3490 -130.00 D
matusity +0.4150** +0. 717644 +2, 30454 4219447+ +0 TR0 +3.6022%
No. of 1895 14.20 2260 2260 1.95 2890 D
primary branches  +0,3976** +1.1260** +2.7584"* +2. 7584 1. 1969 44,9496
No of secondary  "7.55 9.00 0.95 11.00 4.45 <1610 D
branches * ' 40,1893%e +0, 3873 +1.1200¢* +1.0832%# 044304 - +1.8380%*
podsiplant 349.50 122.90%» -234.90 + =281.80 50.30 43220 D
+1.7921%* +3.2023 +10.2976%* +9.6128" +3.9248** +16.4317** .

Seeds/pod 3N 041 0.32 0.09 -0.29 -0.56 .D

= #0.3756%* H1.0663= +0.2045 +0.200:4 +0.0713%= +0.3155%*=
Ilﬂﬂ-SMd 6.42 42 1.30 22 043 <232 D
;-'-'tigl'lt (g) +0.0247** +0.0475%* +0.6505%* H, 13758 +0.0541=* "+1.3079
{Grains/plant - 501.90 159.30 -517.65 -512.60 -33.75 177.70 D

44350544 +52853%%  521.3740%% 42030197 +6.4031%*  +302511%*
\Frain yield / 3209 9.92 -24,76 -24.89 -2.55 47.02 D
plant (g) +0.2374%* +0.6514%*  +4].8945%* +1.6123%* +1.1480* +3.4133%
' Significant at 5% level; ** Significant at 1% level
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ABSTRACT
Diallel enalysis was corried out by using eight parents of garden pea (Pisum safivum L.)
along with 28 hybrids. These were evaluated for heterosis, Analysis of variance revealed significant
difference for all the characters except Iength of pod indicating the presence of genetic diversity in

the tudied material, The amount of heterosis was high for number of pods per plant ond green pod
vield per plant, moderate for days ta 50 per cent flowering, plant height, number of primary hranches



