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Association studies for yield, genetic variability, heritability and genetic advance in
Indian mustard (Brassica juncea L .)

Vijay Kumar, Harish Kumar, Rajvir Kaur, Amarjeet Kaur and SK. Singh

ABSTRACT

The study revealed highly significant differences for all the thirteen characters studied, the analysis of variance worked out
for seed yield and its components in Indian mustard indicated that the mean sum of squares due to genotypes were highly
significant for all the characters. Results of phenotypic correlation coefficient revealed that the seed yield/plant (g) had
significant positive correlation with biological yield/plant followed by traits test weight (g), number of secondary branches/
plant and harvest index. Path coefficient analysis of different characters contributing towards seed yield/plant revealed that
daysto maturity, test weight, number of primary branches/plant, siliqualength, plant height biological yield/plant and number
of siliqua/plant harvest index had the highest positive direct effect relationship with seed yield/plant followed by days to
50% flowering, number of secondary branches/plant, days to first flowering, number of siliquae/plant and harvest index had
genotypic negative direct effect on seed yield/plant. In present investigation the high heritability was recorded for the characters
seed yield/plant (77.9%), harvest index and biological yield. Genetic advance as percentage of mean was observed high for
the characters number of siliqua/plant (47.638) followed by harvest index, biological yield and test weight. High heritability
estimates in broad sense along with high genetic advance as percent of mean was observed for seed yield/plant, harvest
index, biological yield. The high PCV and GCV were observed for number of siliqua/plant whereas, moderate PCV and GCV
was recorded seed yield/plant, harvest index, biological yield and daysto first flowering.
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INTRODUCTION mustard covers over 80% of the total area under
rapeseed mustard crops (Rao et al., 2017; Kumar et al.,

Brassica juncea is a natural amphidiploid (2n=36) 019 & Singh et al., 2022). Mustard i the third most

derived from interspecific cross of Brassica nigra
(2n=16) and Brassica campestris (2n=20) (Rout et al.,
2018). Rapeseed- mustard group of oil seed cropsisthe
second most important crop after groundnut. Indian

Vijay Kumar(D<)), Harish Kumar?, Rajvir Kaur?, Amarjeet Kaur?
and SK. Singh®

1School of Agricultural SciencesIIMT University, Meerut-250001,
Uttar Pradesh, India

2Department of Agriculture, Mata Guijri College, Fatehgarh Sahib-
140407, Punjab, India

SDepartment of Genetics and Plant Breeding (Ag. Botany), C.C.R.
(PG) College, Muzaffarnagar-251001, Uttar Pradesh, India
Email: vijayram9092@gmail.com

46

important source of edible oil of theworld after soyabean
and palm. In Indiait ranks second in acreage superseded
by groundnut only. Mustard crop isgrown both in tropical
and subtropical countries Rapeseed and mustard can be
cultivated in both tropical aswell astemperate climates.
Its growth is most vigorousin the temperature between
10°C and 30°C with an optimum temperature of around
20°C seed oil formation is optimum at atemperature of
10°Cto 15°C. A cropissengitive at atime of flowering
to the high temperature as well to the frost. In India
mustard is normally cultivated as awinter season crop.
It requires cooler temperature for setting of seeds and
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formation of cil. Vegetable oil and fats are val uable food
ingredients in human diet and contains saturated and
unsaturated fatty acids and are stored in the form of oil
bodies in the cell and called “oleosomes’. Edible oils
are the chief source of fats and proteins, fatty acids. In
human body fats and oils acts as a transport medium for
vitaminsA, D, Eand K (Reed, 1976). Vegetable dilsare
commonly used as a cooking medium throughout the
country and also serve as important raw material for
the manufacture of soap, paint, hair oil, lubricants,
cosmetics etc. Mustard oil contains a high amount of
selenium and magnesium, which gives it anti-
inflammatory properties. It aso helpsin stimulating sweat
glands and helps in lowering body temperature. In
traditional medicines, it is used to relieve the pain
associated with arthritis, muscle sprainsand strains. Seed
paste applied on wounds whereas paste of leaf said to
heal cattle wounds (Sood et al., 2010). Various traits
exhibit varying degree of associations with seed yield
aswell as among themselves. The correlation between
traits contributing directly or indirectly to seed yield with
their level of inheritance is important in the framing
selection programme. So that the present study wastaken
to find out genetic variability available, heritability and
genetic advance, the association of different characters
and their contribution to define seed yield.

MATERIALSAND METHODS

The present research was carried out at the experimental
farm Research Farm, Department of Agriculture, Mata
Gujri College, Fatehgarh Sahib during Rabi season of
2018-19. A set of thirty eight genotypesviz. |C447111,
1C589690, RH119, Ashriwad, Kanti, Basanti, Geeta,
Maya, Kranti, CS-54, 1C571649, IC571668, |C571678,
1C338586, 1C339953, 1C342777, 1C355856, | C335858,
IC-597919, 1C-598692, 1C-571649, 1C-405232, I1C-
571630, GEETA, BASANTI, BR-40, Jawahar mustard,
Narinder rye, IC599679, 1C598692, | C597879, | C589662,
1C589669, C589670, 1C589680, | C589686, Durgamani,
Jagannath were grown in Randomized Block Design with
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three replications. The data were recorded on ten
randomly selected plants eg. daysto first flowering, days
to 50% flowering, number of primary branches/plant,
number of secondary branches/plant, plant height (cm),
number of siliquae/plant, siliqua length (cm), days to
maturity, number of seeds/siliqua, biological yield/plant,
seed yield/plant, harvest index (%) and test weight (g)
were recorded on five competitive plants randomly
selected from each plot while flowering was recorded
on row basis. Analysis of variance was cal cul ated using
MS Excel software using MSTAT-C software. The
genotypic (GCV) and phenotypic (PCV) coefficient of
variation was computed by Burton. Heritability and
genetic advance were determined as described by many
researchers. The data collected for all quantitative
characters were subjected to analysis of variance
according to the method recommended by Panse &
Sukhatme (1967), coefficient of variation by Burton &
DeVane (1953), estimation of heritability by Hanson et
a. (1956), genetic advance by Johnson et al. (1955),
correlation coefficient by Searle (1961) and path
coefficient analysis by Dewey & Lu (1965).

RESULTSAND DISCUSSION
Analysis of variance

Analysisof variance reveal ed significant differencesfor
all traits studied. Variance due to genotype was highly
significant for al thethirteen traitsindicating the presence
of sufficient variability in the genotypes selected for this
study. The estimates of genetic variability parameters
showed that phenotypic variance is greater than
genotypic variance indicating the influence of
environment on the expression of the trait (Table 1).

Genetic variability parameters
The estimates of genetic variability parameters for all

the traits were worked out and Phenotypic coefficient
of variation (PCV), genotypic coefficient of variation
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Table 1: Analysis of variance (ANOVA) for yield and yield attributing traits in 38 genotypes of Mustard

Sourceof variation

N
(o]

M ean sum of squares

No. of secondary

d.f.

No. of siliquae Siliqualength

Plant height

No. of primary

Daysto 50%

per plant
3785.351000

60754.445543**

branches
25.638510
151.518266**

48.642833

branches

3.528509*
2.985095* *

flowering

5429824
48.206970

9.871266

0.969488

0.882576**

134.408700
771.979542%*

Replication

Treatment

Error

5246.296982 0.435095

154.452916

1105941

74

Table 1 conti......

M ean sum of squares

Biological

d.f.

Sourceof variation

Test weight

Harvesting

Seed yield

Daysto
maturity

67.956140
415.989569* *

No. of seedsper

index

31687250

192.416823**

yield
686529200
3733749449

359.845567

siliquae

0.144934

7471401
23.552051**

6.450187

2407001
127.940320**

Replication

6.390985* *

1641916

* ** gignificant at 5% and 1% level, respectively

37

74

Treatment

Error

Vijay Kumar et d.

17.893967

11.440109

65.739924

(GCV), heritability in broad sense, genetic advance and
genetic advance as per cent mean were estimated for
all the characters under study and presented in Table 2.
Among the yield attributes maximum PCV and GCV
were depicted by test weight (57.376 and 39.300)
followed by number of siliquae per plant (52.732 and
46.545) and number of secondary branches/plant (38.978
and 25.064). Similar findings were reported by Kumar
et al. (2017) and Raliyaet al. (2018). Genetic advance
istheimprovement of mean genotypic values of selected
plants over parental population under each cycle of
selection. Allard (1960) indicated that high genetic
advance coupled with high heritability offers most
suitable conditions to decide the criteria of selection.
According to Singh (2001), heritability values greater
than 80% are very high, values from 60-79% are
moderately high, values from 40-59% are medium and
values|essthan 40% are low. The high heritability was
recorded highest on the number of siliquae per plant
(77.9%) with genetic advance and an expected genetic
advance over percentage of mean of (247.332 and
316.969%), followed by seed yield per plant (77.2%)
with genetic advance and an expected genetic advance
over percentage of mean of (11.282 and 14.459%) and
harvest index (76.5%) with genetic advance and an
expected genetic advance over percentage of mean of
(13.740 and 17.609%). Similar findings were reported
by Singh et a. (2011) & Singh et al. (2022).

Correlation and path coefficient analysis

In this study, genotypic correlation coefficients (Table
3) were higher in magnitude than phenotypic correlation
coefficient (Table 4) for most of the traitsindicating the
depression of phenotypic expression by environmental
influence. To estimate the association between two
characters, correlation coefficient at phenotypic and
genotypic levels were worked out in all possible
combinations among yield components. Days to first
flowering showed highly significant positive correlation
with daysto 50% flowering (0.7005) followed by days

Jof Biotech & Crop Sci, Val. 10, No. 15, January-December, 2022
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to maturity (0.1843) and test weight (0.2426). Days to
50% flowering showed significant positive correlation
with test weight (0.2006). Number of primary branches
showed highly significant pogitive correl ation with number
of secondary branches (0.3710), number of seeds per
siliqua (0.3183) and number of siliquae/plant (0.4525).
Number of secondary branches showed highly significant
positive correl ation with number of seed/siliqua(0.3086)
and biological yield (0.2792) at phenotypic level.
Genotypic correlation coefficients positively and
significantly associated with Days to first flowering
showed highly positive correlation with days to 50%
flowering (0.6422) followed by Daysto 50% flowering
showed highly positive correlation with test weight
(0.2686). Number of primary branches showed highly
positive correlation with number of secondary branches
(0.5100). Number of secondary branches showed highly
positive correlation with number of seeds per siliquae
(0.3704). Plant height showed highly positive correlation
with biological yield/plant (0.3708). Number of siliquae/
plant showed highly positive correlation with siliquae
length test weight (0.4939). Siliqualength showed highly
positive correlation with test weight (0.5004). Number
of seeds/siliquae showed positive correlation with days
to maturity (0.4315). Daysto maturity showed positive
correlation with harvest index (0.3838). Harvest index
showed highly positive correlation with test weight
(0.0632) at both phenotypic and genotypic levels
respectively. Thus, these above said attributes can serve
as marker characters for seed yield improvement in
mustard. Similar findings were also reported by Shweta
et al. (2014); Lodhi et a. (2014); Singh et al. (2014);
Sirohi et a. (2015); Kumar et a. (2016); Kumar et al.
(2017); Rout et al. (2019) & Singh et a. (2022).

Path coefficient (direct and indirect effects)

The Path coefficient analysis measures the direct
influence of one variable upon the other and permits
separation of partitioning of total correlation into direct
and indirect effect provide actual information on
contribution of characters and thus from the basis for

50

selection to improvetheyield. In the present experiment,
highest positive direct effect on seed yield per plant at
phenotypic level. The path coefficients analysis was
carried out according to the method proposed by Dewey
and Lu (1959). Inthe present (Table 5 & 6) experiment,
highest positive direct effect on seed yield per plant at
phenotypic level was exerted by daysto 50% flowering
(0.0154) followed by test weight (0.0053), days to
maturity (0.0040), harvest index (0.0028), number of
primary branches (0.0022), number of seeds per siliqua
(0.0019), biologicd yield (-0.0021), slliqualength (0.0012)
and while, negative indirect effects through biological
yield (-0.0021), plant height (-0.0020), number of siliqua
per plant (-0.0018). However, the highest positive direct
effect on seed yield per plant at genotypic level was
exhibited by plant height had positiveindirect contribution
through biological yield (0.0121), number of secondary
branches (0.0082), number of seeds /siliqua (0.0076),
number of primary branches (0.0031), number of siliqua
per plant (0.0018), siliquae length (0.0017), daysto 50%
flowering (0.0010), but it had negative effects viaharvest
index (-0.0095), daysto maturity (-0.0073), daystofirst
flowering (-0.0042), test weight (-0.0018). Number of
siliquaper plant had positiveindirect effectsviabiological
yield/plant (0.456), harvest index (0.0186), number of
primary branches (0.0168), days to 50% flowering
(0.0106), daysto first flowering (0.0104), siliqualength
(0.0044) while, negative indirect effects recorded through
test weight (-0.0394), number of secondary branches
(-0.0267), days to maturity (-0.0079) and plant height
(-0.0050) and number of seeds per siliqua (-0.0048).
However, the highest positive direct effect on Biological
yield (g) exhibited positive indirect effects through
number of secondary branches/plant (0.2512) followed
by plant height (0.2338), number of primary branches
(0.1136), siliqualength (0.0675), while, negative indirect
effects recorded through harvest index (-0.5934),
number of siliqua per plant (-0.3170), days to maturity
(-0.01397), test weight (-0.1325) and days to first
flowering (-0.0840), days to 50% flowering (-0.0509),
number of seeds per siliqua (-0.0053). Direct and indirect
effects of thirteen characters on seed yield at phenotypic
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(@)

-0.0132
-0.0129
-0.0018

-0034
-00131
-0.0002
-0.1325
-0.0803

-0.0606
-0.3348

index weight

(%)

00028 00053
-00087 00120

0.0036

00007 00018
0.0097
-00212
-00095
0.0186
0.0102
-05934
0.8669
0.0056
02851

Harvest Test

-0.0021
-0.0005
0.0080
0.0305
00121
0.0456
0.0036
-0.0003
-0.0066
0.8997
-05717

plant (g)
0.0089
04273

Daysto Biological

0.0040
00014
-00073
-0.0079
-0.0050
00124
0.0424
-0.1397
02074

0.0079

silique
0.0019
0.0004
00202 00024
0.0337
0.0076
-0.0048
-0.0045
0.0581
0.0020
-0.0053
0.0533
0.0137
0.1833

No. of
length seedsper maturity yield per

(cm)

-00018 00012

-0.0007
-0.0082

0.1093 00193 00226

-0.0003
-0.0045
-0.0037

00082 0.0467 00018 00017

-00055
-0.0045

-03170 00675

-0.1246

-01534

No.of Siliqua

silique

(cm) per plant

-0.0020

-0.1294 00044
-00016 0.0479

00095 0.0022
-00066 0.0026

Plant
0.0002
0.0042
0.2338

-0.1763

-0.0050

No. of
0.0000
0.0004
00234
0.0031

-00016 0.0018
02512

-00267
00179

-0.1686

primary secondary height

flowering flowering branches branches

0.0220

0.0022
0.0002
0.0633
0.0405
00031
00168
-00034
00185
0.0016
01136
01326

No. of

Daysto
50%
0014

0.0088
0.0014
0.0046
0.0010
0.0106

-0.0018
0.0028
0.0069

-0.0609
00738

-00122
0.0603

first

0.0061
0.0064
-0.0042
00104
0.0027
0.0051
0.0078
-00840
0.1086

Daysto

Table 6: Path coefficient analysis showing direct and indirect effect of thirteen characters on seed yield at phenotypic level

No. of secondary branches 0.0000

Plant height (cm)
Biological yield/ plant (g)

Daysto first flowering
Daysto 50% flowering
No. of primary branches
No. of silique per plant
Siliquelength (cm)

No. of seeds per siliquae
Daysto maturity
Harvest index

Character

N

Vijay Kumar et d.

level using path coefficient analysis are presented in
Table 3. The data revealed that number of primary
branches (0.5866) had the highest positive direct effect
on seed yield per plant followed by test weight (0.4759),
plant height (0.4041), daysto maturity (0.1600) and days
to first flowering (0.0310) at phenotypic effects, whereas
number of siliquae per plant (-1.0668), siliqua length
(-0.3415), harvest index (-0.3415), daysto 50% flowering
(-0.2599), biological yield (-0.2183), number of seeds/
siliquae (-0.0897) and number of secondary branches
(-0.0197) had agenotypic negative direct effect onyield
per plant. At phenotypic level harvest index displayed
maximum order of direct positive effect on seed yield/
plant followed by biological yield/ plant, number of
siliquae/ plant and number of primary branches/ plant.
Similar results were observed by Verma et al. (2008);
Maurya et al. (2013); Ikba et al. (2014); Kumar et al.
(2017); Kumar et al. (2018) & Singh et a. (2022)

0.0002
01184

-00152
-0.0693

3 E

S| CONCLUSION

N

% g From the present investigation, it concludes that the seed
yield was found significant to the genotypic coefficient

5 g of variation, there was a significant positive correlation

S o with 1000 seeds of seeds/ plant. coefficient analysis of
different characters contributing towards seed yield/ plant

§| g revealed that biological yield/ plant had the highest

S S positive direct effect followed by daysto 50% flowering,

number of primary branches/ plant and harvest index.
Thus, these above said attributes can serve as marker
characters for seed yield improvement in mustard.
However, a study of correlation alone is not enough to

5 % provide an exact picture of the relative importance of
38 direct and indirect influences of each of the component
traits on seed yield.
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