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HETEROBELTIOSIS AND USEFUL HETEROSIS STUDIES 

IN DIFFERENT SPECIES OF MUSTARD (Brassica Sp.) 

Vasundhara A. Chaudhari', Sandeep R. Kamdi?, Shivam Barde® and Jyoti G. Shinde* 

ABSTRACT 

Heterosis was estimated in Indian mustard for 12 quantitative characters. Eighteen 
F1 crosses were obtained by line x tester mating design using 6 lines and 3 testers. These 
cighteen crosses along with parents (TAM 108-1 and Kranti used as parent as well as check) 
were grown at AICRP on linseed and mustard experimental farm, College of Agriculture, 
Nagpur during 2021-22 in randomized block design with three replications. The crosses 
Bi0-902 x Synapsis alba, Bio-902 x PC-6, ACN 9 x Chhattisgarh Sarson, PM-26 x Chhattisgarh 
Sarson and Kranti x Chhattisgarh Sarson had high mean performance and exhibited 
significant useful heterosis over the superior check for yield and most of its contributing 
characters viz,, days to maturity, number of branches plant', number of siliquac plant, 
siliquae density on main branch, oil content, number of seeds siliqua’, 1000 seed weight, 
point to first siliqua, siliqua length, days to 50 % flowering. These crosses identified as 
superior crosses, which can be utilized for development of hybrid varieties. 
(Key words: Mustard, Heterosis, useful heterosis, Heterobeltiosis, Yield) 

INTRODUCTION 

Agriculture sector plays a significant role in India’s 

social security and overall economic welfare. It is the basic 

foundation of economic development. Oilseeds occupy 

significant place in Indian economy next to food grain. India 

is the third largest producer of oilseeds in the world. Mustard 

is the second most important oilseed crop in India after 

soybean. It accounts for nearly 20-22% of the total oilseeds 

produced in the country (Anonymous, 2021).Indian mustard 

[Brassica juncea (L.) Czern and Cross] is an important 

oilseed crop of the world. It is popularly known as rai, raya 

or laha in India. Indian mustard belongs to family Cruciferae 

(syn. Brassicaceae) and genus Brassica. Indian mustard is 

a natural amphidiploid (AABB, 2n=36) of Brassica rapa 

(2n=20) and Brassica nigra (2n=16) (Nagaheru, 1935). It 

originated in Asia with its major center of diversity in China. 

It was introduced in India from China and from where it 

spread to Afghanistan and other countries. It is largely a 

self-pollinated crop (85-90%). However, owing to insects, 

especially the honeybees, the extent of cross-pollination 

varies from 5-18%. (Labana and Banga, 1984). 

Mustard is minor crop of Eastern Vidarbha region, 

farmers are growing mustard crop in last week of November 

to second week of December after harvesting of paddy. 

Generally delayed planting leads to shortening of vegetative 

phase, advances flowering time and decreases seed 

development period resulting into shrivelled seed. Similarly, 

incidence of powdery mildew occurs at flowering and siliqua 

development stage therefore, farmers receive very poor yield 
(1-2 q acre™). There is need of producing high yielding 

varieties with early maturity, high oil content and powdery 

mildew resistance varieties which will be perform better in 
terminal heat shock. Heterosis study provides information 
about probable gene action and help in sorting out desirable 

crosses. Heterosis breeding can be one of the most viable 

option for breaking the yield barrier. (Allard, 1960). 

MATERIALS AND METHODS 

The experimental material consisted 6 lines viz., 

TAM 108-1, ACN 9, Kranti, PM-26, Bio-902, and PM-28 and 
3 testers viz., Chhattisgarh Sarson, PC-6 and Synapsis alba 

which were crossed in line x tester fashion during the year 

2020-21 in rabi season. The crosses along with their parents 

were planted in randomized block design in three replications 

at Research field of AICRP (Linseed and Mustard), College 

of Agriculture, Nagpur in rabi 2021-22. Each genotype was 

grown in two rows with spacing 45x15 cm?for row to row 

and plant to plant respectively. Where, length of each row 
was 2 m and 5 plants were used for observation. 

Observations were recorded on 12 quantitative characters 

viz., days to 50% flowering, days to maturity, plant height, 

number of branches plant”, point to first siliqua, siliqua length, 

number of seeds siliqua’', number of siliquae plant”, siliquae 

density on main branch, 1000 seed weight, seed yield plant 

"and oil content. All recommended agronomical practices 

were followed to raise healthy crop. The analysis of variance 

were performed to test the significance of difference between 
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the genotypes for all the characters as the methodology 

suggested by Panse and Sukhatme (1954). The hybrid 

performance (%) tested in comparison with better parent 

(heterobeltiosis) and check (useful heterosis) was calculated 

as per the formulae given by Fonseca and Patterson (1968) 

and Meredith and Bridge (1972) respectively. 

RESULTS AND DISCUSSION 

The data regarding analysis of variance for 

heterosis are presented in Table 1. The analysis of variance 

for heterosis was estimated for days to 50% flowering, days 

to maturity, plant height (cm), number of branches plant ', 

point to first siliqua (cm), siliqua length (cm), number of 

seeds sliqua™!, number of siliquae plant”, siliquae density 

on main branch, 1000 seed weight (g), seed yield plant”' (g) 

and oil content (%). Mean square due to parents were found 

to be highly significant for all the characters. This express 

the presence of significant variability among the parents. 

Significant mean square for crosses were recorded for all 

twelve characters. Data revealed significant difference 

among the crosses. The mean square due to interaction 

effects of parents vs. crosses were found to be significant 

for all characters except plant height and point to first siliqua. 

The presence of significant difference among parents and 

crosses revealed the choice of exploiting heterosis for the 

above characters. 

Among the 18 crosses, six crosses exhibited 

desired negative significant heterobeltiosis for days to 50% 

flowering in which cross Kranti x PC-6 (-21.14%) had highest 

negative significant heterobeltiosis. Whereas, useful 

heterosis over best check Kranti found in cross PM-28 x 

Chhattisgarh Sarson (-8.21%). For the days to maturity 

negative significance is desirable. Four cross combinations 

found negative significant heterobeltiosis for days to 

maturity in which highest negative significant 

heterobeltiosis was observed in ACN 9 x PC-6 (-14.20%). 

Negative significant useful heterosis over best check Kranti 

was observed in ACN 9 x PC -6 (-6.21%). Positive 

significance is desirable for plant height but none of the 

cross combinations showed positive significant 

heterobeltiosis as well as useful heterosis for plant height. 

Seven crosses showed desired positive significant 

heterobeltiosis for number of branches plant’in which 

highest magnitude of positive significant heterobeltiosis 

was recorded by Bi0-902 xSynapsis alba (-90.96%). While 

eight crosses showed positive significant useful heterosis 

over best check TAM 108-1 for number of branches plant . 

Point to first siliqua is also the trait where, negative 

significant heterobeltiosis is desirable. Among 18 crosses 

two were found to be negative significant heterobeltiosis 

and four crosses showed negative significant useful 

heterosis over best check TAM 108-1 in which hybrid PM- 

28 x Synapsis alba (-21.97%) had maximum negative useful 

heterosis. Eight cross combinations reported negative 

significant heterobeltiosis for siliqua length and one cross 

ACN 9 x Chhattisgarh Sarson (13.58%) had positive 
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significant heterobeltiosis. Among the 18 crosses, four 

crosses exhibited negative significant useful heterosis and 

two crosses showed positive significant useful heterosis 

over best check TAM 108-1. Highly significant positive 

useful heterosis was reported by hybrid PM-28 x Synapsis 

alba (19.96%). Ten crosses exhibited negative significant 

heterobeltiosis and none of the crosses exhibited positive 

significant heterobeltiosis for trait number of seeds siliqua’' 

while, two crosses showed significant useful heterosis over 

the best check TAM 108-1 of which One cross was 
negatively significant PM-26 x PC-6 (-72.37%) and another 
one was ACN 9 x Chhattisgarh Sarson (21.04%) was 

positively significant. For number of siliquae plant”, seven 

crosses showed positive significant heterobeltiosis in which 

maximum positive significant heterobeltiosis was recorded 

by PM-26 x PC-6 (307.33%). Again seven cross combinations 

were found positively significant for useful heterosis over 
best check Kranti in which highest magnitude of positive 

useful heterosis observed in cross PM-26 x PC-6 (244.51%). 

Four crosses showed the significant heterobeltiosis of which 

two crosses showed negative significant heterobeltiosis 

and three crosses showed positive significant 
heterobeltiosis for siliquae density on main branch. The 

cross Bio-902 x Synapsis alba (22.49%) exhibited highest 
significant positive heterobeltiosis. Five crosses found 

significant useful heterosis over the best check TAM 108- 

1, of which three crosses showed negative useful heterosis 

and two showed positive useful heterosis, highest positive 

useful heterosis observed in PM-26 xChhattisgarh Sarson 
(23.60%). Seven crosses found negatively significant and 

six crosses found positively significant for the character 

1000 seed weight. Eleven crosses recorded negative 

significant useful heterosis and four positive significant 

useful heterosis, in which cross combination Kranti x 
Chhattisgarh Sarson (9.62%) had highest positive 

usefulheterosis. For the character seed yield plant’, nine 

crosses exhibited significant positive heterobeltiosis and 

maximum positive significant heterobeltiosis recorded in 

Bi0-902 x Synapsis alba (100.55%). Eleven crosses reported 

as positive significant useful heterosis over best check TAM 

108-1 in which hybrid Bio-902 x Synapsis alba (161.80%) 
recorded highest positive significant useful heterosis. For 

oil content four crosses exhibited positive significant 

heterobeltiosis and cross Kranti x Chhattisgarh Sarson 
(19.45%) recorded highest positive significant 

heterobeltiosis. Six crosses showed significant useful 

heterosis over best check TAM 108-1 from which four 
crosses exhibited positive useful heterosis and two crosses 

exhibited negative useful heterosis. Significant positive 

heterosis for seed yield plant’ in mustard in their study 

were observed by earlier workers Barupal et al. (2017), Nair 

etal. (2018), Deshmukh et al. (2021) and Sapkal et al. (2021). 

On the basis of high mean performance and 

significant useful heterosis in desirable direction, the 

potential crosses were identified for explotation are listed in 

Table 5. The cross Bio-902 x Synapsis alba found best 

cross followed by Bio-902 x PC-6, ACN 9 x Chhattisgarh
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Sarson, PM-26 x Chhattisgarh Sarson and Kranti x 
Chhattisgarh Sarson for seed yield and its contributing 

characters, hence could be evaluated further to exploit the 

heterosis and utilized in future breeding programmes to 

obtain desirable and superior genotypes. The identification 

of crosses on the basis of high mean performance and 

significant useful heterosis was also done by Meena et al. 

(2015), Patel et al. (2015), Deshmukh et al. (2021) and Raut 

etal. (2021) in mustard. 
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