Indian |. Genet., 56 (3): 299-304 (1996)

GENETICAL STUDIES FOR YIELD AND OIL CONTENT IN
BRASSICA JUNCEA (L.) CZERN & COSS

J. N. SINGH, MAHESH C. YADAV AND I. A. SHEIKH

Division of Genetics, Indian Agricultural Research Institute
New Delhi 110012

(Received: March 25, 1994; accepted: October 27, 1995)

. ABSTRACT

Combining ability analysis of eight diverse cultivars for ten characters in Brassica juncea
(L.) Czern & Coss revealed high magnitude of o 2 for most of the characters. However, ¢ é
was high only for plant height, siliqua length and 1000-seed weight for which high

estimates of fi? was also recorded. The parent variety PR-1108 was the best general
combiner for seed yield, oil content, 1000-seed weight, plant height, number of primary and
secondary branches and length of siliqua. PR-1108 was also involved in the best cross
combinations for seed yield, oil content 1000-seed weight and number of branches. Glossy
mutant, an early white flowered parent, showed desirable gca for early flowering, reduced
plant height and it was involved in crosses with high sca for seed yield, oil content and
seed persiliquabutits perse performance and gca was low. High BP heterosis was recorded
in the crosses PR-1108 x BJ-679 (77.67:) and BJ-1257 x Glossy mutant (13.1%) for seed yield
and oil content, respectively. Oil content was positively associated with 1000-seed weight
and seed yield indicating the possibility of simultaneous improvement for these characters,
Yellow colour of corotla was dominant over white and segregated in 15:1 ratio, indicating
control of duplicate genes.
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Low yield levels of Indian mustard has probably been affected by a number of factors
such as past history of selection, environmental conditions and edaphic situations where
crop is being cultivated from ancient time [1]. The present study was planned to understand
the geneticarchitecture of diverse parents, their combining abilities and associationbetween
oil content and seed yield to facilitate the formulation of future breeding programme.
Exploitation of heterosis may also change the yield level, however, it is possible only
through an effective cytoplasmic-genetic male sterile system. Mode of inheritance of
white colour of corolla against yellow along with above aspects will be dealt in this
presentation.
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MATERIALS AND METHODS

The experimental material consisted of eight parents of Brassica juncea and Fis of their
direct as well as reciprocal crosses. Ten developmental, quantitative and qualitative
characters were studied. The material was sown in plots of two 5 m long rows planted at 45
x 15 cm spacing in RBD with three replications. Selected F2 populations with white coloured
flower were grown in the next season in large plots. The data were statistically analysed for
combining ability by Method 1, Model I of Griffing [2]. Correlation coefficients among oil
content, 1000-seed weight and seed yield were calculated as per [3]. The x2 test was used to
determine the goodness of fit of segregation ratio as suggested by [4].

RESULTS AND DISCUSSION

Mean sum of squares due to gca and sca were significant for most of the characters. The
magnitude of 5 2 being higher than 5  for all the characters except plant height, siliqua length
- and 1000-seed weight (Table 1). This indicated preponderance of non-additive gene action
as was also observed earlier [5, 6]. Higher magnitude of 5 > for number of primary, secondary

Table 1. ANOVA (mean squares) for combining ability for ten characters in a 8 X 8 diallel cross in

Brassica juncea
Source df. Daysto Plant No.of No.of No. Length Seeds 1000- Seed Oil
flower- height pri- secon- ofter- of per seed yield content
ing mary dary tiary siliqua siliqua weight

bran- bran- bran-
ches ches ches

8 »

100277 221" 1854”7 57107 247 747 45" 13957 209

Gea 7 469

s »

12057 217 690" 842" 02" 52" 03 880" 44

3

Sca 28 197

Reciprocal cross

effects 28 1177 mn82” 317 4367 11447 057 120 04 495 35
Error 126 03 425 05 146 75 01 06 02 283 08
62 17 552 12 73 305 01 01 03 33 10
62 109 438 13 306 431 01 26 01 335 20
o? 57 378 13 142 535 02 03 01 106 14
62/62 0.2 13 09 02 07 17 01 130 01 05
h? 94 308 277 110 227 292 41 4.1 43 190

""Significant at 5% and 1% levels, respectively.
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and tertiary branches, siliqua length, seeds per siliqua, seed yield per plant, and oil content
indicated the importance of nucleo cytoplasmic interaction in the expression of these
characters. Similar results were reported for several characters in this crop [7].

The per se performance and gca effects of parents showed that PR-1108 was the best
general combiner for most of the characters including oil content, followed by BJ-679 and
BJ-1235, while BJ-1257 had desirable gca for oil content and 1000-seed weight (Table 2). The
estimates for different strains showed that desirable gca effects for different traits were
dispersed among different parents.

Table 2. Estimates of gca effects of parents for ten characters in a 8 x 8 diallel cross of Brassica juncea

Source Daysto Plant No.of No.of No.of Length Seed 1000- Seed Oil
flower- height pri- secon- tertiary of  ° per seed  yield content
ing mary dary bran- siliqua siliqua weight
bran- bran-  ches

ches ches

BJ 679 13" 64" 03 16 -277 06" 107 03" 16 10"
PR-1108 11" 63" 06 13 35" 03" -00 07" 337 0"
B-55 18" -79" -12" -16 05 -05" 01 -04" 04 -18"
RW-4/86 04" 20 05" -06 -45 -~0.1"' 07" -02" -377 09"
Poorbijaya 02" -22 05 10 14 -02" -01  -02 2,0 0.4
Glossy mutant -29" -1517 -20" -55" -60" -03" 02 -07"7 -44" -107
BJ-1257 -10" 35 -05" -24" -45" -01 -09" 08" -18 0.8
BJ-1235 200 70" 177 61" 123 03" -09" -02 270 -12”
SE (gi) 0.1 15 02 09 0.6 01 02 0.1 12 0.2
CD at 5% 0.2 3.0 0.3 17 12 01 04 02 04 04
CDat 1% 0.3 39 0.4 23 1.6 01 05 03 32 0.5

“"Significant at 5% and 1% levels, respectively.

Six crosses showed significant sca for desirable characters (Table 3). The sca of the cross
BJ-679 x PR-1108 was significant for seed yield and 1000-seed weight and both of parents of
this cross showed good per se performance and high gca effects. Therefore, transgressive
segregation for these characters is expected in this cross. A similar situation was observed
in the cross PR-1108 x BJ-1235 for primary, secondary and tertiary branches, and oil content.
The sca effect of the crosses B-55 x Poorbijaya, RW-4/86 x BJ-1257 and Glossy mutant x
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Table 3. Estimates of sca effects for ten characters in a 8 x 8 dialle! crosses in Brassica juncea

Cross Daysto Plant No.of No.of No.of Length Seeds 1000- Seed Oil
flower- height pri- secon- tertiary  of per seed yield content
ing mary dary bran- siliqua siliqua weight

bran- bran- ches
ches ches

Bj-679 x PR-1108 -147 =21 0.1 34 3.2 04" 05 08 138" -02
PR-1108 x B}-1235 -16" 59 127 99" 59" 02 0.8 02 -03 14"
B-55 x Poorbijaya 177 1347 117 38 182" -02' 107 o4 49 05
RW-4/86 x BJ-1257" -01 5.2 22" 58 917 -03" -18" 117 09 -18"
Poorbijaya x BJ-1257 -11" 16 -02 39 -98 01 04 -01 -02 157

e % »

Glossy mutantx BJ-125/ 237 1227 13 500 -07 03" 147 -02 72 20

S.E. (sij) 0.4 4.1 04 23 17 0.1 0.5 03 33 0.6
C.D. at 5% 0.7 8.0 0.8 4.6 3.3 0.1 0.9 0.5 6.5 1.1
C.D.at1% 0.9 10.5 1.1 6.1 44 0.2 13 0.7 85 15

""Signiﬁcant at 5% and 17 levels, respectively.

BJ-1257 did not satisfy the above conditions and nonallelic interactions may disappear in
advanced generation [8].

Heterosis over BP was observed in  p,pje 4, Heterosis (%) over better parent for 1000-seed

three crosses (Table 4); in BJ-1257 x weight, seed yield and oil content in
RW-4/86 for 1000-seed weight in PR-1108 Brassica juncea
x BJ-679 for seed yield, and in BJ-1257 x ]
lo: th 1 tent. H it Cross 1000- Seed Oil
Glossy mutant for oil content. However, i seed yield  content
can be realised on commercial scale only weight
with suitable cytoplasmic-genetic male =
sterile system. PR-1108 x BJ-679 15.8 776 -29
BJ-1257 x RW-4/86 372" -475 -168"
An examination of correlations among BJ-1257 x Glossy mutant - 30.8 65.1 131"
1000-seed weight, oil content and
. . . S.E. (D) 0.6 5.9 1.1
seed-yield at phenotypic and genotypic
levels (Table 5) revealed that genotypic C.D.at5% 11 1.6 21
correlation coefficients were higher than ¢ p at 1% 14 15.3 28

phenotypic, suggesting strong inherent
re]ationship among these characters. Seed * Significant at 5% and 1% levels, respectively.
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yield was positively associated with Table 5. Genotypic (above diagonal) and phenotypic

1000-seed weight, although the correlation (below diagonal) correlations for three
s . characters in Brassica juncea

was nonsignificant. Oil content on the

other hand had significant positive

Characters 1000-seed  Seed Oil
association with 1000-seed weight and weight  yield content
seed yield per plant. This means that’
selection will be effective for yield 1000-seedweight - 0.35 0.51
improvement through 1000-seed weight Seed yield 0.12° - 0.33
and oil content [9]. Oil content 030" 028 —

. . “"Significant at 5% level, (d.f. = 62).
The flower colour in F1 generation of ignificantat 3% level, ( )

direct and reciprocal crosses between the (white flowered) Glossy-mutant and other yellow
flowered strain indicated dominance of yellow over white colour. The F2 generation of all
crosses segregated into 15 yellow : 1 white (Table 6). This shows that flower colour was

Table 6. Segregation for flower colour in F2 segregation of Brassica juncea

Cross F2 plants Expected ? P
yellow white ratio
flowered flowered

BJ-679 x Glossy mutant 160 10 15:1 0.039 0.80-0.90
PR-1108 x Glossy mutant 280 22 15:1 0.552 0.30-0.50
B-55 x Glossy mutant 219 13 15:1 0.165 0.50-0.70
RW-4/86 x Glossy mutant 268 16 15:1 0.184 0.50-0.70
Poorbijaya x Glossy mutant 210 12 15:1 0.270 0.50~-0.70
BJ-1257 x Glossy mutant 213 1 15:1 0.686 0.30-0.50
BJ-1235 x Glossy mutant 292 21 15:1 0.113 0.70-0.80
Pooled 1642 105 15:1 0.171 0.50-0.70

Note. No differences were observed in the segregation pattern of direct and reciprocal crosses. Hence the value
presented here are pooled for each cross combination.

governed by two dominant genes, designated as Y1 and Y2. Thus, observed ratio of 15
yellow, 1 white indicate the digenic control of mustard corolla colour. The e heterogeneity
test [1.838, 6 d.f.] over the crosses also confirmed the above findings. However, different
mode of gene control of flower colour in mustard has also been reported [10].
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