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TRIPLE TEST CROSS ANALYSIS FOR SEED AND
OIL YIELD AND ITS COMPONENTS IN INDIAN MUSTARD
/BRASSICA JUNCEA L. CZERN AND S8GS8S8./ -

0.N.Singh, Y.5.Chaunan

Department of Genetics and Plant Breedlns
N.D. University of Agriculture ana Tecnnology.
Faizabad -~ 22422¢ /U.P./, India

The choice of most efficient breeding proceadure depends
on knowledge of the gene action controlliing the esconomic
characters. Most genetic models used to 2stimate the com=-
ponents of continuous variation assume absence of nonalle~
lic interactions whereas, the fact is often contrary.

The triple test cross method proposed by Kearsey anc
Jinks /19856/ and subsequently extended by Jinks et al.
/1969/ and Jinks and Perkins /1970/ not only detects and
partitions epistasis within a population out also in its
absence estimates precisely the additive and dominance
components of variation., The present study was uncartaken
- to estimate additive, dominance and epistatic components

in two crosses of Indian nustard in twe cnvironments.

Materials and methods

Three homozygous and genetically diverse varisties of
Indian mustard /Brassica juncea L. Czern and Coss./ namely,

Varuna, TM=9 and Ry 75-80-1 were selected to develop the
material, Two crosses Varuna X TM=9 and Varuna £ RW 73-30-1
were made and using parents, Fl and F2 nopulations expgri-
mental material was developed following the method
suggested by Kearsey and Jinks /1968/. Twenty plants
randomly chosen from each of the two 7, populations were
used as male parents for crossing with their respective
female testers /Pl' P2 and Fl/ designated as Li' LZ ana
L; respectively.

The experimental material consisting of 60 families
from each original cross were grown in Compact Family

8lock Design with three replications under rainfed and
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irrigated conditions during winter season 1985-386.Within
each replication, each family was represented by & row

of 30 plants at a distance of 13 cm maintained by thinning.
Zach row was spaced 45 cm apart. Under irrigated conditicn,
fertilizers 120 kg N, 40 kg PZOS and 40 kg K U per hectar:
ang two irrigations were given while under rainted the
fertilizer was applied 50 kg N, 20 kg PZGS and 20 kg ch.
Plant Protection measures were adopted to raise a gooc
crop. Five competitive plants from eacn family in each
replication were selected for recording observations on &
characters, namely plant neight /cm/, number of primary
dranches, 1000-seced weight /g/, seed yield per plant /g/,
9il content /%/ and oil yield /g/. The triple test cross
analysis was done as suggested by Jinks and Perkins ,/197C,.

Results and discussion

detection of epistasis: Significant epistasis was

recorded for plant height, numoer of primary branches,
1000-se=d weignt, seec yield per plant, oil content and
211 yield /Table L/. Further partitioning of the epistasis

item also revealed that both "i" type epistasis and "j+l"
type eplstasis were highly significant for all the charac-
ters 1in both crosses., The relative magnitude of "i" type
epistasis was higner than " j+1" type of epistasis for
plant height in Varuna X TM-9 and its reverse in Varuna X
Rw 75-80~1. For primary branches magnitude of *i" ‘type
2pistasis was nigher in both the crosses in rainfed and
“j+1" type of epistasis in irrigated condition. The "j+1"
type epistasis played major role in the inheritance of
1000-sesd weight and seed yield in both crosses under botn
conditions. However, “"i"™ type of epistasis was more impor=-

tant for 21l content. For o0il yield in cross Varuna X Tii=3

g n

1" type =2pistasis was found important and vice versa in
Yaruna x RW 73-80-1 in rainfed and irrigated condition.

Adgitive ang dominance components: The estimates of genstil

components of variance are oressntac in Taple 2.Additive
/B/ and dominance /H/ components were significant in bo:n

the crosses under rainfed and irrigated conditions for
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all the characters studied. 1n tne cross Vvaruna x TM=9
/rainfed/ the magnitude of acaditive component was more
tnan that of dominance for primary brancnes and oil yield.
However, dominance component was more important for plant
height, 1000-seed weight,. seed yleld ang oll conrtent,

In cross Varuna x TM=9 /irrigated/ auditive component
played major role in the inneritance of all the cnaracters
except seed and oil yield., The Varuna x RN 75-30-1 exnibi-
ted greater additive component for primary pranches under
rainfed and plant height under irrigated conciticn., Uomz~
nance component played predominant rCclie 1n the @xpression
of other characters. Adowever, owing to epistasis, tne
estimates of components were ©Dalsed for most of tne
characters. Similar were the results of Chaunan and Singn
/1979/, Govil et al. /1981/, Kumar ana Yadava /1985/ ana
Labana et al. /1983/. In Varuna x TM=9 mean degree of
dominance showed complete dominance for plant heignt anc
over dominance for seed yield in botn tne sltuations.

For 1000-seed weight and oil content partial to over JOmis-
nance and for primary brancnes and oil yisic partiai to
complete vominance was observed. In the cross Varuna x
RW 75-80~1 mean degree of dominance showed partial domi-
nance for primary branches, complete dominance for plant
neight, 1000-seed weignt and over dominance for oil con-
tent, seed and oil yield in rainfed condition. #hereas
partial dominance for plant height and oil content anag
over dominance for remaining cnharacters was observed under
irrigated condition. The directional element “F" was posi-
tive and significant for plant neight, 1000-seed weignt
and yieid per plant in Varuna x TM=3, whereas 1t was

negative and significant for oil content.

In cross Varuna x RW 75-80-1 dirsctional element "F"
was positive and significant for plant height, oil content
and oil yield in both rainfed and irrigated conditions.

Heritability estimates in narrow seans were high for
all characters in both the crosses under 2oth caonaitions

except yield per plant in Varuna x RW 75-80~1 /irrigated/.
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The resuits of the presesnt investigation suggest tnart

a breeaing method which could exploid fixable gene aeffects
/adaitive, additive x additive/ and at the same time main-
tain consiaqerable heterozygosity for exploiting dominance
gene eifect would be most appropriate for improvement of

sead andg 0il yield in Indian austard.
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