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LYSIS FOR YIELD AND YIELD COMPONENTS
iN INDIAN MUSTARD /BRAS3ICA JUNCER /L., CZERN AND C0SS/
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Components of generaticn means were pgartiti

o}
yield and yield components, siliguae/plant, seeds/siliiqua
and 1000-seed weight in three crosses: varuna x

\'

Cross 1; Varuna x YRT=-3, Cross II and BRRS&3 x

IIX, of Indian mustard /Brassica iuncea /L., Cze

Coss/ cultivars using parents, F Fa, F E.,, 3., 8

812, :21, 822, B.s, st, Bixr:, szrﬂ, .,

‘; —~ r - A i * -
FZXPZ, F2xFi and Zbip generations. ndal.lverOMLnance
model was adequate for siliquae/plant anc 1000-~seed weignt
in Cress I and seeds/siliqua anc seec vield/plant in Cross
II1; digenic interactions model for sesds/siliqus in

Crosses I and II and 1000-seed weight in Cross 1I and tri-

genic interactions model for siliquaes/plant in Cross L1I.

Linked digenics model adequate for siliquae/plant in
Gross III and seed yield/plant in Crosses I ang 1II detscter
the importance of /i/, /j/ and /1/ 3 :ceractions among
linked pairs cof genes. Complete association among the genes
of greater effacts in P, /higher mean parent/ was observed
for siliguae/plant in lross III

anc seed vield/olant 1in
Cross I, whereas coupling ohese of linkage was observed
for seed yield/plant in Cross II.

Duplicate epistasis was evident for siliquae/oiant ir
Cress Il anu seeds/siliqua in Cross I, Lnacequacy o7 zlil
the models fitted incicated tne oresence 27 higner srcer

interactions for 1000-seed weignt 1n Cross II3
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The importance of fixable as well as nonfixable effects
for different yield contributing characters in most cases
suggested that the selection programme to improve yield in
these cases should accumulate favourable genes and simul~
taneously maintain heterozygosity in the population for
manifestation of non additive effects, Reciprocal recurren:
selection /Comstock et al., 1949/ and Diallel selesctive
mating system /Jensen, 1970/ for autogamous crops appear
to be the best available methods to meet this requirement,

Introduction

The knowledge of mode of inheritance of complex guanti-
tative characters is essential in deciding the most
appropriate breeding method for faster improvement. Such
information is inadequate and inconclusive in Indian
'mustard /Brassica juncea /L./ Czern and Coss/.

Diallel line x tester and partial diallel techniques have
usually been used for estimating gene effects with the
assumption that epistatic effects are negligible. Addi-
tional evidences of the presence of components of epistatic
gene effects in the inheritance of various Qquantitative
attributes and théir importance in genetic variation is
however, required. Very few studies have been made allowing
the partitioning of epistatic effects in Indian mustard.
Therefore, present investigation was undertaken to estimats
gene effects including the interactions among linked pairs
of genes for yield and important yield component characters

in Indian mustard /Brassica juncea /L./ Czern and Coss/.

Material and methods

The material included 21 generations /Pys Psy Fyu Py,

, 3 3 8,x F,, B8,x F

2X Py 1’
2 FxP,, . xP_, F xF F Foe
2big’ 2% i TpX o T Fyand By /o thres
es, viz;’'Varuna x PR-5'/Cross I/, 'Varuna x YRT-4'
/Cross II/ and ’'BRR-~63 x YRT-4’ /Cross III/. Notations for

generations used are according to Jinks and Perkins /1963/.

12+ 821+ Bops Bygs Bygy

These progenies /generations/ wers grown in a compact
family ‘block design with 3 replications at Crop Research
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Centre, G.B.Pant University of Agriculture and Technology,
Pantnagar during 1980-81., The crosses werc randomlzed
among the main plots within replication, and the progenles
were randomized within these family main plots. The number
of rows /2-10/ was different for different progenies
depending upon the expected variances of generations. Each
plot thus consisted of different number of rows, each of
3 meter length with spacing of 30 cm between rows and 15cm
between plants was maintained by thinning. The two border
rows on either side of main plots were sown with an early
strain of mustard /Pant Rai 1D/ and were treated as non -~
experimental. Depending upon the expected variances of
generations 5 to 30 plants were selected randomly from each
plot, for recording the observation on number of siliquae/
plant, seeds/siliquae, 1000-seed weight and yield per plant.

The joint scaling test suggested by Cavalli /1952/ was
applied to test the adequancy of genetic models as well as
for estimating the parameters of the models. Four genetic
models /viz; additive-dominance, digenic interacrtions,
trigenic interactions and linked digenics/ were fitted °
successively for all the characters according to Jinks and
Perkins /1969/. Degree of dispersion /rd/ was computed
following Jinks and Jones /1958/.

Results

The means of different generations for yield and yield

components are presented in Table'1l, Fl mean was higher
than both the parents for siliquae/plant in Cross I,
seeds/siliqua in Cross II and III and yield/plant in all
the crosses. But, the F1 mean was lower than both parents
for seeds/siliqua in Cross I. F, mean was higher than mid-
-parent and tended towards higher mean parent for 1000 -
seed weight in Cross II. However, F1 mean was lower than
mid parent and tended towards lower mean parent for
siliquae/plant in Cross II and 1000-seed weight in Cross
II and III. F, mean was higher than F, mean in all the
cases except for seeds/siliqua and 1000-seed weight in
Cross I and III, respectively.
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Means of backcrossés/B1 and 82/ were nigher than both

parents for siliquae/plant in Cross I. Mesan of B, was
higher than the better parent for siliquae/plantj seeds/
siliqua and yield/plant in Cross III wnile the 82 mean was
nigher than the better parent for siliquae/plant and yield,

plant in Cross 1i.

The Chi-square tests of goodness of fit of various
models fitted to the generation means for yield and yileid
components are given in Table 2. The Chi-squares for
additive-dominance model were non-significant /P7 0.01/
for siliguae/plant in Cross I and 1000-seed weignt and
vield/plant in Cross III. Non-significant Chi-squarss ior
digenic interactions model were ooserved for seeds/siligua
in Cross I and II, and 1000-seed weight in Cross 1I. For
trigenic interactions model, non—significént Chi~squarss

were obtained in Cross II for siliquae/plant.

Noanignificant Chi-squares for linked digenics modei
were observed for siliquae/plant in Cross III and yield/
plant in Cross II. However, for 1000-seed weight in Cross
III Chi-squares were significant for all the models testec.

The estimates of gene effects under adequate model for
yield and its compaonent characters are given in Table 5.
The main effects /d/ as well as dominance effect /h/ were
important for seeds/siliqua in all the crosses and 1000 -
seed weight in Cross I. Additive effects /d/ contributead
significantly in the inheritance of siliquae/plant in Cross
III, 1000-seed weight in Cross 11 and seed yield/plant in
Cross I and I1I, whereas dominance eifects /h/ were
impurtant for siliquae/plant in Crosses I and II.

Digenic interactions additive x additive /iab// wers

)

important for sil’iquae/plant and 1000-seed weight in Cros

W

8]

II. Additive..x dominance interactions / jas/b / contribuc

W

significantly in the inheritance of seeds/siliqua in Cros
II. Dominance x dominance interactions / 1/a0 / were

important for siliquae/plant and seeds/siliqua in Crosses

II and I, respectively.
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Trigenic interactions, additive x additive x additive
/ iabc/ / contributed significantly to the inheritance of
siliquae/plant in Cross II1.

Digenic interactions among linked pairs of genes,
additive x additive /i/, additive x dominance /j/ and
dominance x dominance /l/ were important for siliquae/
plant and yield/plant in Crosses III and I, réspectively.
However, additive x dominance /j/ and dominance x dominance
~ /1/ interactions among linked pairs of genes contributed
significantly in the inheritance of yield/plant in Cross II.

The estimates of degree of dispersion presented in table
3 indicated coupling phase of linkage for yield/plant in
Cross III and complete association for siliquae/plant in
Cross III and yield/plant in Cross II. ‘

Discussion.

Presence of dominance and/or epistasis was evident from
the deviation of F, means from mid-parent for siliquae/
plant, seeds/siliqua, 1000-seed weight and yield/plant in
all the crosses. This was further confirmed by the esti-
mates of dominance effects /h/ and/or one or more epistatic
effects in all the cases except for yield/plant in Cross
III. Superiority of F1 over better parent indicated the
existance of heterobeltiosis for siliquae/plant in Cross
~I; seeds/siliqua in Cross II and III and yield/plant in
all the crosses.

Higher values of F, mean over mid-parental value revealed
the presence of standard heterosis for 1000-seed weight in
Cross II. However, higher values of F, means over F, means
observed for seeds/siliqua and 1000-seed weight in Cross I
and III respectively may be because of sampling variance.

Non~significant Chi-squares for additive-dominance model
for siliquae/plant in Cross I, and seeds/siliqua, 1000~seced.
weight and yield/plant in Cross III revealed its adequacy
and indicated that epistatic effects have no significant
role in the inheritance in these cases. On the cother hand
significant Chi-squares for additive-dominance model for
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s1liquae/plant and 100C-seec welgnt in Cross II and I1I;
ance seeds/siligqua anc yield/slant in Cross I and II
“2vealed 1ts lnadequacy and indicated tne presence of
epistatic 27¥sCcts in tnese casés.

Non-significant Chi-squares for cigenic interactions

Model TOr sesos/siligqua in Cross I and II; ano 100C-seeq
8% 4< Lngicarted 1ts agequacy anc revealed

e
¢ interacticons among unlinked genes are ace-

that digeni
juate tc dges rlpe the generation means in these cases.
Similarly, nenp-significant Chi-squares for trigenic inter-

actions model for siliguasesplant in Cross II revealed its
adequacy anc indicated thar notning oeyond trigenic inter-

actions arz involveg i1n the lnneritance of siliquae/plant

o

twon=significant Cnhi-squares for linked digenics model
in Zrose III for siliquae/plant anc yield/piant in Cross
te2Q i1ts appropriatenass and existance of

§ in these cases. 3ignificant Chi-squares
ted mcaels in respect of 1000-seed weight
for lross III revealed tne inagequacy of all the models

ancg indicated tne presence of nhigher order interactions.

Zmportance of fixaoc.e effects in the form of acditive
zfrects /o anc/or additive x addirive interacticns /iaoy
“or silicuae/plant in Cross III; seeds/siliqua in ail :tn=
crosses, 1000~-seed weight in Cross I anc II ang vield/
siant in Cress I and III indicated tne potential for im-
provement in these traits througnh selectiorn.

mw

a nance was avident from th

es of /h/ ‘or s:iliaquae/plant in Cross I andg
es. Considering the sign o°
1s was evicent for siliau

ae/

iiigua in Cross I. Juplicate

nc Cheudnery anc 3narma /1
arc, While tne sign of the /1/ typs
ne is negative for siliguae, plant in Cross

vield/oiant ir Cross II, we nave nc direct
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estimates of /h/ because it is confounded with those of
m and /1l/.

The results of degree of dispersion revealed that higner
mean parent /Pl/ contains all the genes of greater effect
/rd=1/ for siliquae/plant in Cross III and yield/plant in
Cross I. However, coupling phase of linkage /rd=s0.52/ was
observed for yield/plant in Cross il.

Presence of marked dominance effects and/or epistartic
effects for siliquae/plant and seeds/siliqua in all the
crosses:, 1000-seed weight and yield/plant in Crosses I
and Il eﬁphasizes the need for maintaining neterozygosis
in breeding populations. Tnis 1is quite possiblie and
practicable in Indian mustard where ;onszderaole amount

of cross pollination does occur,

The importance of fixable as well as non fixabie effects
for yield and yield component characters suggested thnat tne
selection programme to improve yield in tnese populations
should accumulate favourable genes and simultaneously
maintain heterozygosity in the populétion for manifestation
of non additive effects. Reciprocai recurrent selection
/Comstock et al., 1948/ and diallel selective mating sys-
tem /Jensen, 1970/ for autogamous crops appear IO be the
best available methods to meet the requirements. The metnhod
proposed by Singh et al., /1981/ in which selections in
early generationé may be intermated in biparental fasnion,
and ultimately the best families may be bulked to proaguce
phenotypically uniform but genetically buffered population,

may also be used with success.
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