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	ABSTRACT	
The	present	study	was	carried	out	to	assess	shift	in	interrelationship,	path	coef�icient	and	to	formulate	selection	indices	in	mustard	
consist	of	F ,	F 	and	BIP	generations	in	three	crosses	(ACN-9	X	PC-6,	Kranti	X	PC-6,	TAM-108	X	PC-6)	during	rabi	2023-24	and	2024-25	2 3

in	randomized	block	design	with	two	replications.	Key	yield	contributing	traits	were	observed	including	days	to	�irst	�lower,	days	to	
-1 -1 -1maturity,	plant	height,	number	of	branches	plant ,	number	of	siliquae	plant ,	siliquae	density	on	main	branch	and	seed	yield	plant .	

The	results	on	comparative	analysis	of	the	mean	value	indicated	that	the	BIP	population	consistently	outperformed	than	F 	and	F 	2 3

population	 for	 seed	 yield	 and	 it's	 contributing	 characters.	 This	 indicated	 that	 biparental	mating	may	 help	 in	 releasing	more	
variability	than	sel�ing.	Medium	to	high	GCV	and	PCV,	high	heritability	coupled	with	high	genetic	advance	was	observed	for	number	

-1 -1 -1of	branches	plant ,	number	of	siliquae	plant ,	siliquae	density	on	main	branch	and	seed	yield	plant 	in	F ,	F 	and	BIP	generations.	The	2 3
-1 -1	correlation	study	revealed	that	positive	signi�icant	association	of	seed	yield	plant 	with	number	of	siliquae	plant and	siliquae	

density	on	main	branch	in	all	the	generations.	However,	intermating	in	early	segregating	generations	cause	shifts	in	the	genetic	
-correlations	were	observed	in	few	yield	contributing	traits	in	BIP	generation.	Path	coef�icient	analysis	indicated	that	seed	yield	plant

1 -1	was	highly	in�luenced	directly	by	number	of	siliquae	plant ,	siliquae	density	on	main	branch,	days	to	maturity	and	days	to	�irst	
�lower	in	all	the	crosses	and	their	contribution	was	more	in	all	the	crosses	except	F 	of	C-III	cross.	Discriminant	function	analysis	3

-1exhibited	80.16%	to	98.77%	increase	in	relative	ef�iciency	over	direct	selection	for	seed	yield	plant 	was	observed	for	direct	selection	
-1 -1of	number	of	siliquae	plant 	in	different	generations	of	all	the	three	crosses.	This	indicates,	selection	for	number	of	siliquae	plant 	in	

-1early	generation	will	be	more	ef�icient	for	seed	yield	plant 	except	F 	of	C-II	cross	in	which	siliquae	density	on	main	branch	is	more	2

ef�icient.	

Keywords:	Mustard,	GCV,	PCV,	heritability,	genetic	advance,	Path	coef�icient	and	selection	indices.

I.	Introduction	
Indian mustard [Brassica	 juncea	 L. (Czern and Coss)] is an 
important oil seed crop belonging to Brassica group. 
Cytologically, Brassica	 juncea is an amphidiploid (2n=36) 
derived from interspeci�ic cross of Brassica	nigra (2n=16) and 
Brassica	 campestris (2n=20). Mustard is the premier oilseed 
Brassica which covers about 85-90% of the total area under 
cultivation of all these crops. Mustard seed contains about 38 to 
43% oil which is yellow fragrant and is considered to be the 
healthiest and nutritious cooking medium. In India, during 
2023-24, mustard production was 13.2 million tonnes and 

-1 productivity was 1443 kg ha (Anonymous, 2024-25). 
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India is the third-largest producer of rapeseed-mustard, after 
Canada and China, contributing approximately 14% to the 
world's total production. However, it still lags behind in terms of 
both total production and productivity. There is need to develop 
new varieties with high yield potential, wider adaptability, 
disease resistance and high oil content. Availability of variability 
in the germplasm is the prerequisite for making any 
improvement. Segregating generation obtained by crossing 
distant parents is one of the popular sources of increasing 
variability out of many other sources. Thus, release of variability 
in segregating generation and its assessment is one of the 
important programmes. Intermating in early segregating 
generations of different potential hybrids can release additional 
variability, as biparental mating is expected to break larger 
linkage blocks and increase opportunities for recombination. 
Therefore, it is essential to capture this newly created variability 
in the segregating generations. Correlation analysis helps 
determine the strength and direction of associations between 
traits, while path analysis further breaks these associations into
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was reported and it ranged from 170 to 190 cm. In C-II cross the 
majority of plants in F  population ranged from 170 to 210 cm 2

whereas F  and BIP generation of C-II cross ranged between 150 3

to 190 cm. While majority of F  and F  population, plant height 2 3

was ranged between 150 to 190 cm in C-III cross. However, 
increased plant height from 170 to 210 cm was recorded in most 
of BIP as compared to plants of F  and F  population in C- III. 2 3

-1Frequency distribution for number of branches plant  was 
observed in �igure 3. In C-I, C-II and C-III crosses majority of 

-1plants of all generations, number of branches plant  was ranged 
between 3-4 class interval. 

-1Number of siliquae plant  in majority of plants in F  population 2

was ranged from 151 to 350 and F and BIP generation of C-I 3 

cross were ranged between 201-350 (Fig 4). BIP generations of 
-1C-II cross (Kranti X PC-6), number of siliquae plant  in majority 

of plants was found to be increased (401 to more than 450) as 
compared to majority plants of F  and F  generations (201 to 2 3

-1300). The range of number of siliquae plant  was 351 to 450 in 
most of plants of F  in C-III cross whereas it was 301 to 400 in F  2 3

and 301 to 450 in BIP generation.
From the Figure 5, it is observed that the majority of plants in C-I, 
siliquae density on main branch ranged between 0.31 to 0.90 in 
F , 0.51 to 0.60 in F  and 0.31 to 0.60 in BIP. Whereas in C-II cross, 2 3

range of siliquae density on main branch of the majority of 
plants was increased from 0.51 to 0.80 in BIP generation when 
compared with most of the plants of F  and F  population (0.31 to 2 3

0.60. Similarly, in C-III (TAM-108-1 X PC-6) cross, range of 
siliquae density on main branch of the majority of plants was 
between 0.31 to 0.70 in F  F  and BIP population.2, 3

-1Frequency distribution for seed yield plant  was observed in 
-1�igure 6. In C-I cross, seed yield plant  of majority of the plants in 

F  and F  population ranged from 12.01g to 18.00g and BIP 2 3

generations ranged between 15.01 to >21 g. In C-II cross, seed 
-1yield plant  of majority plants of F  population ranged from 2

12.01 to 21.00g and 12.01 to 18.00 g for F generation while 3 
-1range of seed yield plant  of majority of plants in BIP 

generations were more than 21g. In C-III cross majority of the 
plants in F  population ranged from 12.01 to 18.00g. Whereas in 2

-1F  and BIP generation, seed yield plant  of majority plants was 3

ranged between 12.01 to more than 21g. It is indicated that seed 
-1yield plant  was increased in BIP generation of all crosses as 

compared to F  and F population. The superior performance of 2 3 

biparental progenies compared to the F and F  populations may 2 3

be attributed to the higher level of heterozygosity in biparental 
progenies and the effects of inbreeding depression in the F  3

population (Gardner et al., 1953). The observed enhancement in 
seed yield per plant could be due to the pooling of favorable 
alleles or the reshuf�ling of alleles through recombination, made 
possible by biparental mating (Deep et al., 2025). The values for 
traits such as days to maturity, plant height, number of siliquae 
per plant, siliquae density, and seed yield per plant was higher in 
biparental populations (BIPs) than in the corresponding F and 2 

F  populations. Additionally, individual plants with grain yield 3

surpassing that of the parental varieties were identi�ied in all 
three BIPs. This indicates the presence of transgressive 
segregants in the BIPs (Deep et	al., 2025; Dandade et	al., 2015). 
The broader range of values observed, compared to the 
corresponding F2 and F3 populations, suggests that biparental 
mating has been more effective in generating greater variability 
than sel�ing. This increase in variability, along with a shift in seed 
yield and its contributing traits in the desired direction, can be 
attributed to the breakdown of unfavorable linkages and the 
expression of rare recombinants. 

direct and indirect effects, revealing the mechanisms through 
which traits in�luence yield. This information is vital for 
selecting newly developed recombinants from biparental 
mating that possess desirable traits, thereby enhancing 
breeding strategies. However, a high genotypic coef�icient of 
variability alone is not a suf�icient criterion for selection. Crop 
improvement also depends on the heritability of traits. By 
analyzing the magnitude and signi�icance of correlations, 
breeders can develop selection indices that incorporate 
multiple desirable traits, enabling simultaneous improvement 
in yield and related attributes. This multivariate approach 
improves selection ef�iciency, genetic gain, and the development 
of high-performing genotypes across diverse environments.
In this context, a research program was planned to assess the 
nature and extent of genetic variability in F , F , and biparental 2 3

populations; to examine changes in trait interrelationships and 
path coef�icients, if any; and to formulate selection indices for 
seed yield using discriminant function analysis.

II.	Material	and	Methods	
The research work conducted during the year	rabi 2023-24 and 
rabi	2024-25 at Research �ield of AICRP on Linseed and Mustard, 
College of Agriculture, Nagpur. The experimental material 
consists of four mustard genotypes namely Kranti, ACN-9 and 
TAM 108-1 as female parents and PC-6 as male parent of the 
following crosses were grown for obtaining F , F , and BIP 2 3

generations and self-seeds. Three crosses designated as C-I 
(ACN-9 x PC-6), C-II (Kranti x PC-6) and C-III (TAM-108-1 X PC-
6) are used in this study. From each of the three crosses, a large 
F₂ population were raised and plants were selected at random to 
effect biparental mating during rabi	2023-24. The seeds from 
each of the BIP crosses were harvested separately and the next 
generation was raised by mixing equal number of seeds from 
each BIP crosses of C-I, C-II and C-III separately. Simultaneously, 
selfed seeds (F ) from each of the F  plants involved in the 3 2

development of BIP's were harvested separately and raised in 
the next generation. Similarly, F  crosses were grown to obtain 1

the F  generation seed. The evaluation of F , F  and the progeny 2 2 3

of BIP mating of three crosses was done by growing these 
generation during rabi 2024-25. The observation were 
recorded for days to �irst �lower, days to maturity, plant height 

-1 -1(cm), number of branches plant , number of siliquae plant , 
-1siliquae density on main branch and seed yield plant (g). The 

data were analysed by using INDOSTAT services for testing 
correlation and path analysis. 

III.	Results	and	Discussion	
Frequency	distribution	for	different	traits	among	F , F 	and	2 3

BIP	generation	in	C-I,	C-II,	C-III
Frequency distribution for days to maturity was shown in �igure 
1. In cross C-I (ACN- 9 X PC-6) the majority of the plants in F  and 2

F  generation took more than 115 days to maturity while in case 3

of BIP, change in maturity duration was observed i.	e. 50% plants 
matured from 111 to 115 and remaining 50% plants were 
matured after 115 days. In cross C-II (Kranti X PC-6), most of the 
plants in F , F  and BIP were matured after 115 days. The most of 2 3

F  plants in C-III (TAM-108-1 X PC-6) cross were matured 2

between 106 to 115 days. However, in F  generation 80% plants 3

took more than 115 days to maturity. While in BIP, all the plants 
matured between 111 to 115 days. 
Frequency distribution for plant height was shown in �ig. 2. The 
height of majority of plants in F  and F  population ranged from 2 3

150 to 170 cm in C-I cross whereas in BIP, change in plant height 
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High heritability coupled with high genetic advance has also 
been reported by Deep et	 al. (2025), Guguloth et	 al. (2024), 
Sowmya et	al. (2024) and Gupta et	al. (2025) in mustard and 
Kumar et	al. (2024) in lentil.

Estimation	of	correlation	coef�icient
-1Seed yield plant  exhibited several notable correlations with 

other traits presented in Table 2. 
In ACN-9 X PC-6 (C-I) the genotypic correlation between days to 

-1maturity, plant height, number of branches plant , number of 
-1siliquae plant  and siliquae density on main branch with seed 

-1yield plant  was found positive and highly signi�icant in F  2

generation. In F  generation, days to �irst �lower, days to 3

maturity, plant height and siliquae density on main branch had a 
-1positive signi�icant genotypic correlation with seed yield plant . 

In case of BIP, signi�icant positive genotypic correlation of seed 
-1 -1yield plant  was observed with number of siliquae plant , 

siliquae density on main branch, days to �irst �lower and days to 
maturity. Similar results were also reported for plant height, 

-1 number of siliquae plant and siliquae density on main by Gupta 
et	 al. (2025) and Kumar et	 al. (2024). Whereas in BIP plant 

-1height and number of branches plant  was negatively correlated 
-1with seed yield plant  which was positive in F and F  2 3

generations. Indicated that in BIP population linkage was broke 
interrelationship among these characters. The superior 
performance of biparental progenies over F could be the result 2:3 

of considerable heterozygosity in biparental progenies (Deep et	
al.2025). In Kranti X PC-6 (C-II) for F  generation, signi�icant 2

-positive genotypic correlation was observed for seed yield plant
1 with plant height and siliquae density on main branch whereas 

-1days to maturity and number of siliquae plant  was positive but 
-1had a non-signi�icant correlation with seed yield plant . In case 

of F  generation siliquae density on main branch showed 3
-1positive signi�icant genotypic correlation with seed yield plant . 

Whereas days to maturity, days to �irst �lower and number of 
-1siliquae plant  was positive but had a nonsigni�icant correlation 

-1with seed yield plant . In case of BIP, plant height, number of 
-1siliquae plant  and siliquae density on main branch was positive 

-1but had a non signi�icant correlation with seed yield plant . 
Similar results were also reported for seed yield and its 
contributing traits by Srivastava et	al. (2024) and Chaudhary et	
al. (2023). However, days to maturity was exhibited negative 

-1signi�icant correlation with seed yield plant  in BIP which was 
positive in F and F  generations. Such change is desirable for 2 3

developing variety with early maturity. This might be occurred 
due to recombination of gene indicated that linkage was break 
interrelationship among these characters.	
In TAM-108-1 X PC-6 (C-III), signi�icant positive genotypic 

-1correlation was observed between seed yield plant  with plant 
-1height, number of siliquae plant  and siliquae density on main 

branch, in F  generation. In case of F  generation, positive and 2 3
-1signi�icant correlation was observed for seed yield plant  with 

-1number of siliquae plant  and siliquae density on main branch. 
In BIP, positive signi�icant genotypic correlation was observed 

-1 for seed yield plant with plant height and number of siliquae 
-1plant . Similar results were found Patel et	al. (2020), Patel et	al. 

(2000), Badsra and Choudhary (2001), Mahla et	al. (2003) and 
Kardam and Singh (2005) in mustard. However, days to 

  maturityand siliquae density on main branchexhibited negative 
-1correlation with seed yield plant  in BIP which was positive in F2 

and F  generations. It is well established that, intermating in 3

early segregating generations cause shifts in the genetic 
correlations in self-pollinated crops (Yunus and Paroda, 1982). 

These recombinants typically remain suppressed due to linkage 
disequilibrium (Meena et	al., 2017).
The percentage changes in mean values of various traits in BIP 
over F₂ and F₃ generations across three crosses (C-I, C-II, and C-
III) are presented in Figure 7. The analysis revealed that for days 
to maturity, BIP showed a percent change over F₂ of -4.69%, 
6.74%, and 6.2%, and over F₃ of -6.30%, 0.50%, and -1.00%, 
respectively. For plant height, BIP recorded a percent increase of 
7.47%, -7.19%, and 7.2% over F₂, and 8.76%, 2.49%, and 8.1% 
over F₃. Regarding the number of branches per plant, the mean 
values of BIP increased by 29.41%, 24.3%, and 23.24% over F₂, 
and by 22.22%, 26.06%, and 3% over F₃. For number of siliquae 
per plant, BIP showed increases of 3.99%, 69.36%, and 9.28% 
over F₂, while compared to F₃, the values changed by -7.60%, 
38.17%, and -2.03%. In case of siliquae density on the main 
branch, BIP showed -23.43%, 18.5%, and 16.07% over F₂ and -
26.86%, 1.5%, and 4.83% over F₃. For seed yield per plant, the 
percent gain in BIP over F₂ was 12.42%, 24.01%, and 12.24%, 
while over F₃ it was 12.77%, 31.42%, and 2.7%, respectively. 
These observations clearly indicate that the BIP populations 
demonstrated substantial improvements in most of the yield-
contributing traits, af�irming the effectiveness of biparental 
mating in enhancing genetic variability and improving trait 
performance in mustard. The mean values of biparental 
populations (BIPs) were higher than the corresponding mean 
values of parents, F and F generations for most of the characters 2 3 

were reported in mustard by Deep et	al. 2025, Meena et	al. 2017 
and Dandade et	al. 2015. 

Genetic	variability	parameters	
Creation of variability is the pre-requisite either for 
development of varieties or inbred lines. Variability parameters 
like genotypic coef�icient of variation (GCV), phenotypic 
coef�icient of variation (PCV), Heritability and genetic advance 
were estimated in F F and BIP in C-I (ACN-9 x PC-6), C-II (Kranti 2, 3 

x PC-6) and C-III (TAM-108-1 X PC-6) are presented in Table 1. 
Low GCV and PCV, medium to high heritability coupled with low 
to medium genetic advance was recorded for the characters for 
days to �irst �lower, days to maturity and plant height in F , F  and 2 3

BIP generations of C-I, C-II and C-III. Whereas medium to high 
GCV and PCV, high heritability coupled with high genetic 
advance was observed for the characters for number of 

-1 -1branches plant , number of siliquae plant , siliquae density on 
-1main branch and seed yield plant  in F , F  and BIP generations 2 3

of C-I, C-II and C-III. Medium to high GCV and PCV indicated the 
existence of substantial variability for seed yield and its 
contributing characters. It also indicated greater scope for 
selection to improve upon above mentioned characters. Low 
differences between GCV and PCV were observed for number of 

-1 -1branches plant , number of siliquae plant , siliquae density on 
-1main branch and seed yield plant  indicated the lower in�luence 

of environment and re�lect on reliability of selection based on 
phenotypic performance. Similar results such as high GCV and 
PCV and low differences between GCV and PCV for seed yield 
and its contributing characters were also noted by Kumar et	al. 
(2024), Sapkal et	al. (2013) and Pawar et	al. (2024) in mustard. 
High heritability coupled with high genetic advance was 

-1observed for number of branches plant , number of siliquae 
-1 -1 plant , siliquae density on main branch and seed yield plant

indicated that variation due to environment played a relatively 
limited role in in�luencing the inheritance of these characters. 
This suggested that selection would be effective in improving 
these traits. 
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desirable. An application of discriminant function developed by 
Fisher (1936) and �irst applied by Smith (1936) helps to identify 
important combination of yield components useful for selection 
by formulating suitable selection indices. Different selection 
indices have been constructed and the results on the 
formulation of selection indices of different characters, the 
genetic advance (GA) and relative ef�iciency (RE) over straight 

-1selection for seed yield plant  for different generations in three 
crosses of mustard are presented below. Multiple regression 
equation was constructed with the help of partial regression 

-1coef�icients of seed yield plant  on independent characters. 
Forty-one different selection indices were constructed in F , F  2 3

and BIP of C-I, C-II and C-III crosses in mustard. The ef�iciencies 
of different indices were determined by calculating genetic 
advance and comparing it with that for straight selection for 

-1seed yield plant  taken as 100%. Therefore, the object of the 
present study was to construct and assesses the ef�iciency of 
selection indices in mustard presented in Tables 6, 7 and 8 for C-
I, C-II and C-III crosses, respectively. 

-1In the present study, straight selection for seed yield plant  in F  2

of C-I, C-III and F , BIP generations of C-II, C-III crosses were 3

found to be more ef�icient as compared to indirect selection for 
-1seed yield plant  based on any single character except number 

-1of siliquae plant  which was more ef�icient with straight 
selection. Hussain et	al. (2004) also reported straight selection 

-1of seed yield plant  in toria. In case of F  generation of C-I cross 3

and F  generation of C-III cross results showed that the genetic 2

advance and relative ef�iciency assessed for different indices 
were higher than straight selection when the selection was 
based on component characters which further increased 
considerably with the inclusion of two or more characters. The 
highest ef�iciency was noted for two characters X8 + X5 
(99.58%) combination and maximum ef�iciency also noted for 
three, four, �ive combination (95.13% to 95.22%) considered. 
Whereas for C-II cross of F  generation highest ef�iciency was 2

noted for two characters X8 + X6 (91.23%). Thus, selection 
indices are more reliable and realistic for selecting desirable 
genotypes since they are constructed by giving proper 

-1weightage on the characters associated with seed yield plant .
In this study 80.16% to 98.77% increase in relative ef�iciency 

-1over direct selection for seed yield plant  was observed for 
-1direct selection of number of siliquae plant  in different 

generations of all the three crosses. This indicates selection for 
-1number of siliquae plant  in early generation will be more 

-1ef�icient for seed yield plant  except F  of C-II cross it is ef�icient 2

with siliquae density on main branch. When these two 
characters were combined for selection 68.91 % to 99.62% 
increase in relative ef�iciency was observed in F  of C-I, C-II, C-III 2

and F  of C-I, C-II and BIP of C-I and C-II crosses. 3
-1Any other character added to number of siliquae plant , siliquae 

 -1 density on main branch and seed yield plant either increased 
the relative ef�iciency at a high rate or decreased the relative 
ef�iciency. Hence, it is observed from this study that selection of 
plants in early generation should be done either for number of 

-1 -1 siliquae plant  alone or seed yield plant alone or both in 
combination. In this study combination of both the characters 
were considered for the selection of plants. Similar results were 
also reported by Rathod et	al. (2013), Sandhu et	al. (2020) and 
Nigam et	al. (2009). The percentage of plants selected in the F2, 
F3, and BIP generations of crosses C-I, C-II, and C-III is presented 
in Fig. 8. The highest number of plants was selected in the BIP 
generation of C-II, followed by the BIP generation of C-I.

Hence, correlation co-ef�icient has been the most frequently 
used statistical tool to identify these changes due to biparental 
mating. Further, in a breeding programme, selection based on 
the knowledge and the direction of association between yield 
and its attributes is very useful in identifying key characters, 
which can be exploited to achieve maximum improvement in 
yield (Gowthami et	al. 2014).
The correlation studies revealed positive signi�icant association 

-1of seed yield plant  with siliquae density on main branch in all 
the generations and all the crosses studied. Number of siliquae 

-1 -1plant  was also associated with seed yield plant . Plant height 
-1and days to maturity were also associated with seed yield plant  

in some cases. This indicates that an increase in any one of these 
four characters especially siliquae density on main branch and 

-1number of siliquae plant  can result in increase in the seed yield 
of mustard. Hence, it is stressed that more emphasis should be 
given for siliquae density on main branch and number of 

-1siliquae plant  as they showed very high degree of positive 
-1association with seed yield plant . 

Path	co-ef�icient	analysis
The results on the estimates of direct and indirect effect of 

-1different characters on seed yield plant  are presented table 3,4 
and 5. 
Path analysis studies carried out in F , F  and BIP of three crosses 2 3

-1revealed that seed yield plant  was highly in�luenced directly by 
-1number of siliquae plant , siliquae density on main branch, days 

to maturity and days to �irst �lower in all the crosses and their 
contribution was more in all the crosses except F  of C-III cross. 3

-1Plant height also directly in�luenced on seed yield plant  in case 
of F  and BIP of C-II and C-III cross. Similar to these results direct 2

-1effect of number of siliquae plant  and siliquae density on main 
branch, days to maturity and days to �irst �lower for seed yield 

-1plant  were also reported by Kumar et	al. (2024). Number of 
-1branches plant  was found to be the next signi�icant character 

-1contributing towards seed yield plant  which had changed its 
direction from positive to negative direct effect from one 
generation to another i.e. it was positive in case of F₂ of C-I and C-
III, F  of C-III, BIP of all the three crosses and has become 3

negative in F₂ of C-II and F  of C-I, C-II crosses. The varying 3

magnitude of direct and indirect effect of characters towards 
-1seed yield plant  were observed in this study. When any 

-1character recorded negative direct effect on seed yield plant  
but character exhibited positive indirect signi�icant correlation 

-1with seed yield plant , then the indirect casual factors are to be 
considered simultaneously for selection. Based on �indings of 
present investigation it could be enforced that the most 
promising plant type in mustard should possess characters 

-1number of siliquae plant , siliquae density on main branch, days 
to maturity and days to �irst �lower to increase on seed yield 

-1plant  through directly or either indirectly. Such varying 
magnitude of direct and indirect effect was also recorded by 
Gupta et	al. (2025), Kumar et	al. (2024), Srivastava et	al. (2024), 
Chaudhary et	 al. (2023), Patel et	 al. (2000), Badsra and 
Choudhary (2001), Singh (2004), Kardam and Singh (2005) in 
mustard.

Selection	indices	and	relative	ef�iciency	
-1Selection for seed yield plant  in mustard based on single 

character may not be effective. Selection indices provide the 
means for making use of correlated traits for higher ef�iciency in 
selection for yield. Hence, utilization of appropriate multiple 
selection criteria based on the selection indices would be more
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Table	1.	Estimates	of	genetic	variability	parameters	for	different	characters	in	F 	,	F 	and	BIP	populations	of	mustard2 3

-1Table	2.	Genotypic	correlation	coef�icient	for	different	characters	with	seed	yield	plant

*,	**	=	signi�icant	at	5%	and	1%	level	respectively	

-1Table	3.	Estimate	of	direct	and	indirect	effect	of	different	traits	on	seed	yield	plant 	in	F 	,	F 	and	BIP	of	C-I	(ACN-9	X	PC-6)2 3

-1 -1DTFF=Days	to	�irst	�lower,	DM=Days	to	maturity,	PH=Plant	height,	Bran=Number	of	branches	plant ,	SPP=Number	of	siliquae	plant ,	SD=Siliquae	density	on	main	br
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-1Table	4.	Estimate	of	direct	and	indirect	effect	of	different	traits	on	seed	yield	plant 	in	F ,	F 	and	BIP	of	C-II	(Kranti	X	PC-6)2 3

-1 -1DTFF=Days	to	�irst	�lower,	DM=Days	to	maturity,	PH=Plant	height,	Bran=Number	of	branches	plant ,	SPP=Number	of	siliquae	plant ,	SD=Siliquae	density	on	main	branch

-1Table	5.	Estimate	of	direct	and	indirect	effect	of	different	traits	on	seed	yield	plant 	in	F ,	F 	and	BIP	of	C-III	(TAM-108-1	X	PC-6)2 3

-1 -1DTFF=Days	to	�irst	�lower,	DM=Days	to	maturity,	PH=Plant	height,	Bran=Number	of	branches	plant ,	SPP=Number	of	siliquae	plant ,	SD=Siliquae	density	on	main	branch
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Table	6.	Selection	indices	and	realative	ef�iciency	in	C-I

-1 -1 -1 -1X2-	Days	to	maturity,	X3-Plant	height,	X4-Number	of	branches	plant ,	X5-Number	of	siliquae	plant ,	X6-	Siliquae	density	plant ,	X8-seed	yield	plant
Indicates	absence	of	GA/RE	(%)/%	increase

Table	7.	Selection	indices	and	realative	ef�iciency	in	C-II
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-1 -1 -1 -1X2-	Days	to	maturity,	X3-Plant	height,	X4-Number	of	branches	plant ,	X5-Number	of	siliquae	plant ,	X6-	Siliquae	density	plant ,	X8-seed	yield	plant
(Indicates	absence	of	GA/RE	(%)/%	increase)

Table	8.	Selection	indices	and	realative	ef�iciency	in	C-III
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Fig.	1.	Frequency	distribution	of	days	to	maturity	among	different	generation	of	three	crosses	in	mustard

Fig.	2.	Frequency	distribution	of	plant	height	among	different	generation	of	three	crosses	in	mustard

-1Fig.	3.	Frequency	distribution	of	number	of	branches	plant 	among	different	generation	of	three	crosses	in	mustard

-1Fig.	4.	Frequency	distribution	of	number	of	silique	plant 	among	different	generation	of	three	crosses	in	mustard

Fig.	5.	Frequency	distribution	of	silique	density	on	main	branch	among	different	generation	of	three	crosses	in	mustard
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-1Fig.	6.	Frequency	distribution	of	seed	yield	plant 	among	different	generation	of	three	crosses	in	mustard

Fig.	7.	Per	cent	change	in	the	mean	performance	of	BIP	over	F and	F in	C-I,	C-II,	C-III2	 3	

Fig	8.	Per	cent	plants	selected	in	different	generations	of	C-I,	C-II,	C-III

Conclusions
The study highlighted the superiority of BIP in generating better 
segregants than F₂ and F₃ generations. A higher percentage of 
promising plants were selected from BIP, reinforcing its value in 
mustard improvement programs. 
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