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Abstract 

This investigation was made to find out new discoveries from the correlation and heritability 

for ten yield and participating attributes in eight rapeseed genotypes at the experimental field 

of Oil Seeds Section, Agriculture Research Institute, Tandojam during 2017-18 in a 

randomized complete block design entailing three replications. The analysis of variance 

articulated highly significant and significant differences for all the growth and yield supporting 

attributes. In case of correlation study, plant height showed positive and significant relationship 

with seed yield plant-1. Days to 75% flowering was non-significantly positive correlated with 

seed yield plant-1. There existed positive and significant correlation of number of siliquas of 

plant-1 with seed yield plant-1. The associations of number of seed siliqua-1 were noted 

significant and positive with seed yield plant-1. There was noticed positive and significant 

association of number of branches plant-1 with seed yield plant-1. Seed yield plant-1 was only 

positively as well as non-significantly correlated with seed yield acre-1. Seed index revealed 

positive correlations with oil content and seed yield acre-1. Higher estimates of heritability were 

unveiled for days to 75% flowering (h2 = 89.94%), days to 75% siliqua formation, (h2 = 

96.77%), number of branches plant-1 (h2 = 66.83%) and oil content (h2 = 99.55%). It was 

concluded that in the existence of correlation, heritability can also be regarded quite imperative 

for the betterment of any polygenic attribute, nonetheless these genetic materials are preferred 

for further breeding programmes in the development of rapeseed genotypes in future. 

Keywords: Correlation; Heritability; Rapeseed

Introduction 

Rapeseed (Brassica napus) is grown 

primarily for its seed which yields about 

40% oil and a high-protein feed for animals 

[1]. The crop rapeseed is an amphidiploid 

(AACC genome, 2n = 38) and it is said that 

it has originated from interspecific 

hybridization between diploid Brassica 

rapa L. (AA genome, 2n = 20) and Brassica 

oleracea L. (CC genome, 2n = 18) [2]. It 

mostly entails a lot of erucic acid which is 

slightly harmful to the mankind in high 

doses. Many things can be prepared from 

this crop such as lamp oils, plastics, soaps, 

lubricating oils and so on with the 

assistance of conventional and non-

conventional methods. It has been 

confirmed by the European Union that, low 

amount of erucic acid and good 

composition of fatty acids in the edible oil 
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of rapeseed makes it highly valuable in the 

world [3]. The local production of this crop 

during 2016-2017 was 179 thousand tons 

which was 3.2% lower than the previous 

year. [4]. 

Correlation is a statistical technique that 

can show how strongly pairs of variables 

are related. Among useful breeding 

characteristics, genotypic and phenotypic 

correlations are applied to determine the 

extent of correlation of certain yield 

contributing traits with their yield [5]. 

Phenotypic correlation coefficient of 

various grain yield and its components for 

its improvement of genotypic correlation 

coefficient has extensively studied [6, 7]. 

The phenotypic variability fraction of a 

character is measured and checked for 

attributable to genetic variation [8]. The 

extent of an attribute to which it is passed 

on from organism to the next in the form of 

heritability [9, 10]. Genetic variation, non-

genetic variation and random chance can all 

contribute to the expression of attributes in 

the body of an individual. High magnitude 

of heritability estimates exposes good 

genetic relationships between parents and 

its offspring. [9]. The reason for a low 

heritability is higher contribution of an 

environmental variance than the 

contribution of genotypic variance [7]. The 

scope of heritability including genotypic 

and phenotypic variability and correlation 

between different traits of crops have also 

been notified by many researchers and 

scientist [5, 11, 12] for further genetic 

improvement. 

Therefore, the aim of this study was to 

estimate the genetic correlation and 

heritability among oilseed cultivars based 

on morphological attributes to occupy the 

increasing gap between production and 

consumption of edible oil. 

Materials and methods 

The experiment was carried out to examine 

genetic correlation and heritability in rapeseed 

genotypes. The seed of eight rapeseed 

genotypes was planted in a Randomized 

Complete Block Design entailing three 

replications in the experimental field of 

Oilseeds Section, Agriculture Research 

Institute, Tandojam during 2017-18. The 

plot size was put 5 x 1.35 meters. The lines 

of Brassica napus were sown in three rows 

with the distance of 45 cm apart from one 

another. The genotypes of rapeseed were P-

53-126-140, P-12-R-1, Soomro Road-2, 

Junica, UCD-320, UCD-5/12, PR-25 and P-

22. 

Statistical analysis 
The collected data were subjected to 

analysis of variance according to the 

method developed by [13] Gomes and 

Gomes (1984). The least significant 

difference was utilized to compare the 

values of means at 0.05 probability level 

according to [14] Steel and Torrie (1984). 

Simple correlation coefficient (r) was 

calculated according to the formula given 

by [15] Snedecor and Cochran (1980) and 

heritability was calculated with the help of 

the formula given by [16] Gardener (1961).

 

Correlation coefficient (r) =
Covariance

Geometric mean of covariance
 

   

                                                 r = xy (x) 2_ (y) 2 

 

  xy = xy _(x) (y) 

                                                                           N 

    x² =  x² _ (x)2 

      N     

  y² = y² _ (y)2 

      N 
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Heritability (h2) = 
Vg

Vp
 x 100 

Results 

Analysis of variance 

The analysis of variance was found out for 

the ten growth and yield contributing 

attributes collected from eight genotypes of 

rapeseed presented in (Table 1 & 2). The 

results regarding analysis of variance in 

(Table 1 & 2) revealed that all the characters 

i.e. plant height (cm), days to 75% 

flowering, days to 75% siliqua formation, 

number of siliquas (pods) plant-1, number of 

seeds silique-1, number of branches plant-1, 

seed yield  plant-1 (g), seed index (1000 seed 

weight, g), oil content (%), seed yield acre-1 

(kg) displayed highly significant (P < 0.01) 

and significant (P<0.05) differences among 

the genotypes.

 

Table 1. Mean squares for different morphological traits of rapeseed genotypes 

Source of 

variance 
D. F 

Plant 

height 

(cm) 

Days to 

75% 

flowering 

Days to 

75% 

siliqua 

formation 

Number of 

siliquas 

plant-1 

Number of 

seeds siliqua-

1 

Replications 2 139.46 3.97 2.16 86614 0.13 

Genotypes 7 139.48** 17.61** 80.83** 198704** 0.79** 

Error 14 62.428 1.3631 1.9762 137628 0.21 

Total 23 - - - - - 

 

Table 2. Mean squares for different morphological traits of rapeseed genotypes 

Source of 

variance 
D. F 

Number of 

branches 

plant-1 

Seed yield 

plant-1 (g) 

Seed index 

(g) 

Oil content 

(%) 

Seed yield 

acre-1 (kg) 

Replications 2 2.79 98.80 0.08 0.24 42205.4 

Genotypes 7 2.00** 85.21** 1.35* 19.33** 45992.0* 

Error 14 0.34 32.00 0.69 0.07 36346.8 

Total 23 - - - - - 

 

Mean performance 

The results of mean performance for various 

morphological attributes of rapeseed 

presented in (Table 3 & 4) indicated that the 

variety UCD-5/12 articulated the longest 

plant with maximum height (164.40 cm) 

among all the genotypes followed by P-53-

126-140 (161.73 cm). For days to 75% 

flowering, UCD-5/12 (61.33) ranked the 

first, while UCD-320 (60.00) ranked the 

second for the same character. In case of 

days to 75% siliqua formation, the maximum 

value for days 75% siliqua formation was 

observed in the variety P-22 (96.66) 

followed by UCD-5/12 (95.33). However, 

the highest number of siliquas plant-1 was 

counted in P-53-126-140 (603.10) with the 

addition of Soomro Road-2 (560.00). For the 

character number of seeds siliqua-1, the 

variety PR-25 produced a greater number of 

seeds silique-1 (15.90) among all the 

genotypes with the second position 

holderUCD-5/12 (15.34). The variety P-53-

126-140 secured the first position with 

respect to number of branches plant-1 (9.53), 

but P-22 (9.06) held the second rank for the 

same trait. Further result articulated that the 

most seed yield plant-1 (37.28 g) was 

demonstrated by the variety P-53-126-140, 

whereas the second rank was taken by 

variety UCD-5/12 (26.43g). Moreover, PR-

25 stood on the top in the list in favour of 

seed index of 5.40 g, nonetheless UCD-320 

ranked as the second with the value of 4.65 

g. Besides, the results noted for oil content 

indicated that the variety Soomro Road-2 

(36.37%) which maintained the highest oil 

content followed by the variety PR-25 

(36.34%) oil content and in terms of seed 

yield acre-1 (kg), the highest seed yield acre-
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1 was achieved by P-53-126-140 (871.40 

kg), nevertheless UCD-5/12 (763.09 kg) 

positioned in the top second of the list.

 

Table 3. Mean performance of different morphological traits of rapeseed 

Genotypes 
Plant 

height (cm) 

Days to 

75% 

flowering 

Days to 

75% 

siliqua 

formation 

Number of 

siliquas 

plant-1 

Number of 

seeds 

siliqua-1 

P-53-126-140 161.73 55.00 84.00 603.10 15.13 

P-12R-1 161.47 55.66 90.66 424.50 14.56 

Soomro Road-2 160.27 58.00 94.66 560.00 14.41 

Junica 149.40 55.33 86.66 248.10 14.70 

UCD-320 147.40 60.00 93.00 356.50 15.28 

UCD-5/12 164.40 61.33 95.33 369.10 15.34 

PR-25 150.53 55.00 83.66 386.00 15.90 

P-22 150.80 57.33 96.66 341.50 14.54 

LSD at (5%) 2.34 3.46 2.90 5.16 0.89 

 

Table 4. Mean performance of different morphological traits of rapeseed 

Genotypes 

Number of 

branches 

plant-1 

Seed yield 

plant-1 (g) 

Seed index 

(g) 

Oil content 

(%) 

Seed 

yield 

acre-1 

(kg) 

P-53-126-140 9.53 37.28 4.58 30.36 871.40 

P-12R-1 8.06 25.78 3.53 32.19 734.72 

Soomro Road-2 8.13 23.86 4.05 36.37 460.56 

Junica 7.93 19.30 3.93 31.24 746.23 

UCD-320 8.26 22.27 4.65 36.15 603.47 

UCD-5/12 9.00 26.43 3.51 36.15 763.09 

PR-25 8.80 25.03 5.40 36.34 746.64 

P-22 9.06 22.75 3.58 33.18 750.16 

LSD at (5%) 0.78 1.22 0.35 0.45 6.33 

 

Correlation coefficient (r) 

Plant height (cm) 

Plant height showed highly positive and 

significant association with only a single 

attribute that was seed yield plant-1 (r 

=46**) and affirmative but non-significant 

correlations with days to 75% maturity 

(0.34), days to 75% siliques formation 

(0.17), siliques plant-1, seeds silique-1 

(0.17), branches plant-1 (0.31), oil content 

(0.08) and seed yield acre-1 (0.05). 

However, plant height also displayed 

negative and non-significant with only seed 

index with the correlation coefficient values 

of r = -0.17. 

 

 

Days to 75% flowering 

Days to 75% flowering was affirmatively 

significant linked with days to 75% siliquas 

formation (r =66**) and oil content (r= 

42*), nevertheless it was non-significantly 

positive correlated with siliquas plant-1 

(0.12), branches plant (0.16), seed yield 

plant-1 (0.14). Moreover, negative and non-

significant associations of days to 75% 

flowering were observed with seeds siliqua-

1, seed index and seed yield acre-1 with the 

correlation coefficient values of r = -0.05, -

0.29 and -0.21. 

Days to 75% siliquas formation 

Days to 75% siliqua formation recorded 

significant but negative relationships with 

number of seeds siliqua-1and seed index 
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with the association amount value of r = -

0.42** and -0.63**, while it articulated 

non-significant positive associations with 

siliquas plant-1 (0.03), branches plant-1 

(0.08) and oil content (0.02).On the 

contrary, there was non-significant and 

negative associations of days to 75% 

siliquas formation with seed yield plant-1 

and seed yield acre-1 with the correlation 

coefficient value of r = -0.15 and -0.14. 

Number of siliquas plant-1 

There existed positive and significant 

correlation of siliquas plant-1 with seed 

yield plant-1 (0.41*) and significant but 

negative relationship with seed yield acre-1 

(-0.65**). Moreover, positive and non-

significant connections of this trait were 

found with branches plant-1 (0.32) and oil 

content (0.18), yet negative but non-

significant associations with seeds siliqua-1 

and seed index with the correlation 

coefficient value of r = -0.18 and -0.05. 

Number of seeds siliqua-1 

The associations of seeds siliqua-1were 

noted positive and significant with seed 

yield plant-1 (0.38*), seed index (0.50**) 

and oil content (0.37*), whereas positive 

but non-significant correlations of seeds 

siliqua-1 were recorded with branches plant-

1 and seed yield acre-1 with the relationship 

constant value of r = 0.02 and 0.33. 

Number of branches plant-1 

There was noticed positive and significant 

association of branches plant-1 with seed 

yield plant-1 (0.58**), despite the fact that it 

manifested positive but non-significant 

correlations with the rest of the attributes 

such as seed index, oil content and seed 

yield acre-1 with the correlation coefficient 

value of r = 0.02, 0.01 and 0.09. 

Seed yield plant-1 

Seed yield plant-1 was only positively as 

well as non-significantly correlated with all 

the attributes like seed index (0.18), oil 

content (0.06) and seed yield acre-1 (0.13). 

Seed index (1000 grain weight) 

Seed index expressed positive but non-

significant associations with oil content and 

seed yield acre-1 with the correlation 

coefficient value of r = 0.32 and 0.05. 

Oil content (%) 

There was merely noticed negative and 

non-significant correlation between oil 

content and seed yield acre-1 (-0.25). 

Heritability (h2) 

The heritability estimates in broad sense, 

genotypic variance and phenotypic 

variance from the genetic component 

variance for different characters studied are 

depicted in (Table 5 & 6). 

Plant height (cm) 
Plant height manifested that genotypic 

variance (σ2 g = 77.06) was lower than its 

phenotypic variance (σ2 p = 160.29), which 

resulted in moderate heritability estimates 

(h2 = 48.07%). 

Days to 75% flowering 
For days to 75% flowering, the genotypic 

variance (σ2g) and phenotypic variance 

(σ2p) were 16.25 and 18.07, respectively, 

which gave high heritability estimates of 

89.94%. 

Days to 75% siliqua formation 

In case of days to 75% siliqua formation, 

genotypic variance (σ2g = 78.86) was lower 

than its phenotypic variance (σ2p = 81.49) 

for resulting in high heritability estimates 

(h2 = 96.77%). 

Number of siliquas plants-1 

The genotypic variance (σ2g = 41076.0) 

was minutely lower than its phenotypic 

variance (σ2p = 251246.67). Consequently, 

it revealed higher estimates of heritability 

(h2 =16.35) for this trait. 

Number of seeds siliqua-1 
Number of seeds siliqua-1 expressed a small 

difference in genotypic variance (σ2g = 

1.79) and phenotypic variance (σ2p = 3.27), 

which articulated moderate heritability 

estimates (h2 = 54.76%) for this character. 

Number of branches plant-1 

In terms of branches plant-1, the genotypic 

variance (σ2g) and the phenotypic variance 

(σ2p) was 2.84 and 4.25 respectively, which 

indicated high heritability estimates (h2 = 

66.83%). 

Seed yield plant-1 (g) 

With respect to seed yield plant-1, the 

genotypic variance (σ2g) was 9.15 and 

phenotypic variance (σ2p) was 142.27, 
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which estimated low heritability values (h2 

= 6.43%). 

Seed index (1000 seed weight, g) 

There was genotypic variance (σ2g) and 

phenotypic variance (σ2p) with the values 

of 0.66 and 1.59 for seed index, which 

displayed moderate heritability (h2 = 

41.34%). 

Oil content (%) 

Oil content exhibited the genotypic 

variance (σ2g = 19.27) and phenotypic 

variance (σ2p = 19.36) which demonstrated 

high heritability (h2 = 99.55%). 

Seed yield acre-1 

In favour of seed yield acre-1, the genotypic 

variance (σ2g) was 9645.20 and phenotypic 

variance (σ2p) was 58107.60, that 

maintained low heritability (h2 = 16.60%). 

Discussion 

Seed yield and oil content are tremendously 

complex and essential attributes for the 

crop rapeseed in the breeding of oilseed 

crops. For such a complexity and 

essentiality, about linkages of different 

traits with seed yield, a better explanation is 

provided by the correlation analysis [17]. 

Such associations of various attributes are 

very beneficial for the plant breeders in the 

selection of those which have a collection 

of superior characters. In this way, a plant 

breeder naturally takes a lot of interest in 

making a discovery of the correlation extent 

and its types for such attributes [18]. When 

the all traits are in connection with grain 

yield, selection is able to make a betterment 

in the chances of success realizing the 

motto of a high productivity [19]. In the 

availability of correlation for the betterment 

of a quantitative character, heritability also 

plays a great role as one of the very vital 

genetic analysis. 

The results for analysis of variance (Table 

1 & 2) exposed highly significant and 

significant differences in the mean squares 

at P < 0.01 and P < 0.05 level for all ten 

quantitative traits, indicating that 

substantial variability existed in evaluated 

materials, yet these genetic materials may 

be preferred for further breeding programs. 

Our findings were in close agreement with 

[20, 21], who also reported significant 

variations for a wide range of 

morphological traits in rapeseed genotypes. 

The results about the mean performance 

indicated that variety UCD-5/12 displayed 

the most marvellous outcomes for plant 

height and days to 75% flowering, but the 

maximum days in the formation of siliquas 

were observed in the variety P-22. 

Moreover, the parental line P-53-126-140 

performed outstandingly for some most 

important yield triats which were number of 

siliques plant-1, number of branches plant-1, 

seed yield plant-1 and seed yield acre-1. The 

further result showed that best performance 

for number of seeds silique-1, seed index 

was made by the variety PR-25 and the 

variety Soomro Road-2functioned superbly 

for oil content in the experiment. These 

results were similar to [22, 21] as well. 

Correlation coefficient (r) 

Plant height showed affirmative, but 

significant non-significant associations 

with seed yield plant-1 days to 75% 

maturity, siliquas plant-1, branches plant-1 

and oil content. Similar results were also 

observed by [23]. Days to 75% flowering 

was affirmatively significant associated 

with days to 75% siliqua formation and oil 

content, however it was non-significantly 

positive correlated with siliquas plant-1, 

branches plant, seed yield plant-1. [24] 

reported positive and significant 

associations with all the traits for this trait. 

Days to 75% siliqua formation verified 

significant but negative relationships with 

seeds siliqua-1 and seed index, despite the 

fact it articulated non-significant 

affirmative associations with siliquas plant-

1, branches plant-1 and oil content. There 

existed affirmative and significant 

correlation of number of siliquas plant-1 

with seed yield plant-1 and significant but 

negative relationship with seed yield acre-1.
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Table 5. Correlation coefficient of different morphological traits of rapeseed 

* = Significant at 0.05 level, ** = Highly significant at 0.01 level, NS = Non-significant at 0.05 level 

 

Table 6.  Heritability estimates in broad sense for various character in rapeseed 

Traits Phenotypic variance (σ2p) Genotypic variance (σ2g) Heritability (h2) % 

Plant height (cm) 160.29 77.06 48.07 

Days to 75% flowering 18.07 16.25 89.94 

Days to 75% siliqua formation 81.49 78.86 96.77 

Number of siliquas plant-1 251246.67 41076.00 16.35 

Number of seeds siliqua-1 3.27 1.79 54.76 

Number of branches plant-1 4.25 2.84 66.83 

Seed yield plant-1 (g) 142.27 9.15 6.43 

Seed index (g) 1.59 0.66 41.34 

Oil content (%) 19.36 19.27 99.55 

Seed yield acre-1 (kg) 58107.60 9645.20 16.60 
 

Traits 
Plant height 

(cm) 

Days to 75% 

flowering 

Days to 75% 

siliquas 

formation 

Numbe

r of 

siliquas 

plant-1 

Number of 

seeds 

siliqua-1 

Number of 

branches 

plant-1 

Seed 

yield 

plant-1(g) 

Seed 

index 

(g) 

Oil 

content 

(%) 

Days to 75% flowering 0.34 - - - - - - - - 

Days to 75% siliqua formation 0.17 0.66** - - - - - - - 

Number of siliquas plant-1 0.29 0.12 0.03 - - - - - - 

Number of seeds silique-1 0.17 -0.05 -0.42** -0.18 - - - - - 

Number of branches plant-1 0.31 0.16 0.08 0.32 0.02 - - - - 

Seed yield plant-1 0.46** 0.14 -0.15 0.41* 0.38* 0.58** - - - 

Seed index -0.17 -0.29 -0.63** -0.05 0.50** 0.02 0.18 - - 

Oil content (%) 0.08 0.42* 0.02 0.18 0.37* 0.01 0.06 0.32 - 

Seed yield acre-1 (kg) 0.05 -0.21 -0.14 -0.65** 0.33 0.09 0.13 0.05 -0.25 
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Moreover, positive and non-significant 

correlations of this trait were with branches 

plant-1 and oil content. [25] notified about 

positive and significant correlation between 

siliquas plant-1 and seed yield plant-1 in his 

study. The associations of seed siliqua-1 

were noted positive and significant with 

seed yield plant-1, seed index and oil 

content. [26] obtained significantly positive 

relationship between days to heading and 

seed yield plant-1 and seed index which 

expressed that high seeds showed was the 

primary determinant that increased seed 

yield plant-1.There was noticed positive and 

significant association of number of 

branches plant-1 with seed yield plant-1, 

despite the fact that it manifested positive 

but non-significant correlations with the 

rest of the attributes. [27] exhibited the 

same results as our discovery. Seed yield 

plant-1 was only positively as well as non-

significantly correlated with all the 

attributes like seed index, oil content and 

seed yield acre-1. Comparable to our 

discoveries, [28] detected positive 

correlation of seed yield with branches 

plant-1 and siliquas plant-1 which showed 

that yield was the primary determinant that 

increased seed yield plant-1 and seed yield 

acre-1 in the coming breeding for oilseed 

crops. Seed index expressed positive 

associations with oil content and seed yield 

acre-1. [27] conducted correlation among 13 

agronomic characters in 50 genetically 

diverse genotypes of Brassica napus in 

which they got significant positive 

associations with 1000 seed weight. There 

was merely noticed negative and non-

significant correlation between oil content 

and seed yield acre-1. 

Heritability (h2) 

Plant height manifested genotypic variance 

lower than its phenotypic variance resulted 

in moderate heritability estimates (h2 = 

48.07%). [29] determined high broad sense 

heritability estimates for phenological 

traits. For days to 75% flowering, the 

genotypic variance and phenotypic 

variance were very equal for each other and 

presented high heritability estimates of 

89.94%. [21] unveiled the highest 

heritability for this trait. In case of days to 

75% siliqua formation, genotypic variance 

was lower than its phenotypic variance for 

resulting in high heritability estimates (h2 = 

96.77%). There were discovered moderate 

to high values for heritability in broad sense 

in magnitude for all traits in the experiment 

of [20]. The genotypic variance for number 

of siliquas plant-1was minutely lower to its 

phenotypic variance which revealed low 

heritability estimates (h2 =16.35). [30] 

expressed the highest genotypic and 

phenotypic variances for siliquas plant-1. 

Number of seeds silique-1 articulated a very 

less alteration in the genotypic and 

phenotypic variance in the display of 

moderated heritability values (h2 = 54.76%) 

for this character. With respect to branches 

plant-1, the genotypic variance and the 

phenotypic variance maintained high 

heritability estimates (h2 = 66.83%). With 

respect to seed yield plant-1, the genotypic 

variance and phenotypic variance estimated 

low heritability values (h2 = 6.43%). There 

was displayed moderate heritability (h2 = 

41.34%) for seed index due to the 

contribution of genotypic and phenotypic 

variances. Oil content exhibited good 

results for genotypic variance and 

phenotypic variance that demonstrated high 

heritability (h2 = 99.55%). [22] observed 

the maximum heritability in broad sense for 

oil content in his research. In favour of seed 

yield acre-1, the genotypic variance and 

phenotypic variance kept low heritability 

(h2 = 16.60%). 

Conclusion 

Seeds plant-1 was variable with the greatest 

potentiality of selection for seed yield 

betterment as these possessed superior 

outcomes for correlation and heritability in 

the investigation of something new in the 

crop rapeseed which will be very 

advantageous for the upcoming breeding 

development. 
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