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GENETIC ARCHITECTURE AND ORDER EFFECT IN TRIPLE CR OSSES
OF GROUDNUT (Arachis hypogaea L.)

P. VINDHIYA VARMAN

Regional Research Station
Vridhachalam - 606 001,

ABSTRACT

Sixty. three-way hybrids involving six parents were tested. The data on 20-pod
miass were analysed as per o triollel analysis model. The character showed predominamily
epistatic genetic varianee, The magnitude of additive % dominance type of epistasis was
maximum fallowed by dominance x dominance and additive gene effecis respecrively,
The dominance and additive x additive type of interoctions were negative and considercd
equal 1o zero, The cross combination (ALR 2 x JL 24) x Gimar | recorded the highest
three-line specific effects, whereas, the other combinations of the same three parenis.
{Girnar | % JL 24) x ALR 2 and (Gimar | % ALE 2) x JL 24 exhibied negalive estimies,

KEY WORDS :

Groundnut (Arechis hypogaea L.) 15 an

important oilsced crop grown under varying
elimatie conditions. In the semi anid tropics, it is

Groudnut, Epistasis, Additive gene effects, Order effects

mostly grown under rainfed conditions in marginal
and sub-marginal lands. Hence, developing
varieties with stability in performance is one of
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the criferia in the crop improvement programme.
To achieve this, there is a need to broaden the
initial genetic base by adopting mulliple crosses,
so that the genes can be incorporated from different
soutrees, In the process of widening the initial
genctic base, three-way crosses are the next logical
step 1o single erosses (Arunachulam ef al. 1985).
The knowledge on the combining ability of the
parent is essential for the choice of parents in
three-way crosses. Further the understanding of
the nature of genc action will help to formulate
suilable breeding strategy. Such information is
meagre in groundnut.

The present atiempt therefore, was made fo
further analyse the genc action of pod mass
through the triallel analysis developed by Rawling
and Cockerham (1962), Hinkelmann (1965) and
Ponnuswamy el al., (1974), which provides
information not only on additive, dominance and
epistasis type of gene action, but also about the
order effects of the parents in three-way crosses.

MATERIALS AND METHODS

All possible sixty, three-way crosses involving
s1x divergent groundnut strains, viz,, (1) 1CGS 44,

Table 1. Mean squares for pad mass in_r.:jf:_uqdmgl.

Source of varistion ' al” ME.-

General line effect af first kind thi) 5_ LT

Ceneral line cffeet of second kind (gi) 5 4627
5.38°

2-Line specific effect of first kind (ij) 9
2-Line specific effect of second kind tsif} 1Y a3

3-Line specific effect (T ) 21 16K
Crosses 89 4. Taxr
Error 1 270
=5 P o (i

(2)Girnar 1,{3) ALR 2, (4)JL 24,(5) GG 2 and (6) Co
2 were raised in a randomized block design with
three replications at Regional Research Station,
Vridhachalam during Kharif'94, Data on 20-pod
weight were recorded on 15 randomly selected
plants. Mean data were subjected to iriallel analysis
according to Ponnuswami ¢f al. (1974). The

- following formula was used :

i ¥ Sy where

Y

w m+hb, +G

Y

ikl

n

The phenotypic value in the 1

Table 2. Estimates of gemeral-line and two-line specific effects for pod mass

Lines General-line effects Two-line specific effects 5 (upper hall) and S (lower half)
First kind  Second kind (Figures in the bracker corresponds o dij)
(hi} (gi) i 2 3 4 5 0
| T2l -0,32 - -f. 48" 0.47 |.G6*>= -0, 0 -1, [§*
, (-0.27) (0.37) {-0.71y (092t {=1L31)
2 014 0.39 0.39 - -(1.06 -0.27 0.47 -L53
{=(1.35) §0.47) (o3 (-1.37)
3 b e P -0,46 0,03 0.28 0,06 .2]
' (0.16)  (-0.88)  (0.70)
4 [2Te . p2ee -0.74 D -1.41*n «[ 2% .56
1-0.635) 10.72)
5 1,554 iNT 1.59=* -0.29 =038 -(L55 - -0.35
(-0.33)
f 0.63" 0.34 -0,77 -0.37 |38 LI T

SE (hi} = 0.26 ; SE{gi) = (.33 ; SElsij) = 041 ; SE (dij) = 0.47

v, % Sigificant at | and 5 per cent level respectively.

MWote © [, 1CGS 44, 2. Gimar 1, 3 ALR 2 4 JL 24, 5. GG2 and 6, Co 2,
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replication by ijth cross (grand parents)
‘mated to k parent |

m = General mean ;
= Effectof 1 replication

Gy "= The cumulative effect of the trrallel cross
(ij)k. where i and j are grand parents and
k is the parent ;

O = g +F njml:
g = Average effect of F1 hybrid ;
g = hhi+d,
i i i iy
h = The general line effect of i parent as
grand parent (the first kind general line
effect) ;
d, = Twoline (ix j) specific effect of first kind
(grand parent) ;

F,u = Non-additiveeffectof F, hyhrid (i x j) with
both parents ;

Fan = Syt S+ Tijk :

8, = Two-linc specific effect where i is hall-
parent and k 1s the parent, Hence specific
effect of second kind ;

T, = Threeline specific effect ;.

e,, = Errorclfect

RESULTS AND DISCUSSION

The analysis of variance for three-way crosscs
(triallel cross analysis) showed thal the general
line, twao line (both first and second kind) and three-
line specific effects were significant (Table 1).
General line effect of first and second kind (b, and
g.) indicated that JL 24 was the only parent which
showed good general combining ability of both

Table 3. Estimates of threc-line specific effects (tijk) for pod mass

Grand Parental lines

Parental

lines | 2 4 5 f

| 2 - - -1.1% 263 S .72

| 3 - -0.22 X EE 1.2 111

| 4 1844 .62 .89 67

| 5 - -0.14 0.39 il . =1
I i - 2.2)ee 082 1addn .08

| i I3y - 0,27 -1.25 (INE

2 4 2.3 - =001l | &l .73

a ] Lole . I.h3** -] Bhe 138
2 { 0,69 - AL A5 IR

3 4 0,649 J.0p=e 134 o i
i i -1.049 -(L36 6 . 77

3 fi .40 342 |65 033

4 s 110 -0.43 -2.647* Lot
i f 1.gger -(1.74 1.03 . 2oy

5 fi 1.6l fhu4 0.4} .25

SE (rijk) = 0L.65
*v « Significant at [ and 5 per cent level respectively.

Mo : |, ICGS 44, 2, Girmar 1.3, ALR 2, 4 JL 24, 5. GG 2 and &, Tn 2,
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Table 4. Magnitude of components of genetic
variance for pod mass in groundnul

Components Estimares
Additive RIS 09

Diominance -1 377.05
Additive x additive <1322.05
Mdlditive 3 dominanee 622516
Pominance % dominanie 152328

kinds, whereas Co 2 exhibited significant and
positive estimate only for general line effect of
first kind only (Table 2),

The estimates of two-line specific effect of first
kind (d ) were posilive and significant for the
crosses Girnar | % GG 2 and 1CGS 44 x GG 2
suggesting (heir superiority as good grand parents
for three-way crosses. Similarly, two-line specific
effect of second kind (§,) was the highest in
crosses JL 24 x Co 2 and ICGS 44 x JL 24 and the
reciprocal effects (S,) were positive and significant
for GG 2 x ICGS 44, JL.24 x Girnar |, Co2x ALR 2
and Co2x GG 2.

These results indicate that all the crosses with
high two-line specific effeets of second kind had
invariably reciprocal differences and considered
as they are associated with the order effects in the
three-way hybrids as also shown by .

The estimates of three-line specific effects ':'1?.-:1
(Table 3) were found to be highly positive and
significant in 12 crosses. Considering the best
performing triplet (ALR 2 x JL 24) x Girnar 1, only
JL 24 is a good combiner. The same parents in the
riplet (Girnar ] x JL. 24) x ALR 2 and (Girnar 1 x ALR
2) x JL. 24 exhibited negative effects demonstrating
the over riding influence of ¢, . of crossing. The
superiority of three-line specific effects in riplets

for the character may be duc to (i) ecither.
invalvement of at least one parent showing hntter‘l
general combining ability (general line effect). with
the restriction that it should be placed in a specilic
position in the triplet, or (if) either cross showing
betler two-line specific eifects and / or (iii) rarcly
duc 1o purely interaction effects among three poor
gencral combiners making the iriplet,

The estimates of components of genetic
variation (Table 4) revealed that dominance and
additive x additive interaction were negative and
considered equal to zero, indicating the importance
of additive x dominance and dominance x
dominance epistatic variance, besides additive
genetic variance. The preponderance of additive
gene action in governing pod mass was reported
by Manoharan (1992) in groundnut. Thus
predominance of epistatic component of genetic
variance for pod mass has to he considered while
formulating breeding procedure for the
improvement of pod mass in groundnut,
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