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Abstract 

During Rabi 2016-17, the impact of various plant traits on seed yield of twenty advanced rapeseeds 

(Brassica napus) lines, including flowering, maturity, height, pod length, branches, number of 

pods, number of seeds pod-1, thousand seed weight, and oil content, were evaluated in a field 

experiment conducted at NARC. The genotypic coefficient of variation (GCV) and phenotypic 

coefficient of variation (PCV) confirmed the presence of considerable genetic variability in the 

base population. Seed yield (kg/ha) exhibited high (86.8%) heritability in broad sense (h2
b) along 

with very high genetic advance (332%) inferring the presence of additive genes action for the 

expression of this character. Correlation coefficient presented that seed yield was positively 

significantly correlated with branches plant-1, pods plant-1 and oil contents at the genotypic level 

and with pods plant-1 at the phenotypic level. The results of path coefficient analysis revealed 

positive direct effects of days to 50% flowering, days to maturity, branchesplant-1, pods plant-1 and 

1000 seed weight. 

Keywords: Association analysis; Correlation; Genetic advance; Heritability; Path coefficient; 

Rapeseed and seed yield; Pakistan

Introduction 

Rapeseed is a high-value oil producing crop 

that belongs to the Brassica genus [1]. It is 

principally cultivated for yielding high-

quality oil that meets the strictest 

nutritionists' requirements, as well as proteins 

that are utilized as feed for numerous 

livestock species [2, 3]. After soybean oil and 

palm oil, rapeseed and mustard seed are the 

third-largest sources of vegetable oil 

worldwide. Moreover, it is globally the 

second largest source of protein meal after 

soybean meal. According to the available 

statistics from the year 2018-19, globally, the 

approximate area under rapeseed-mustard 

cultivation was 36.59 million hectares 

(MHa), with the production of 72.37 million 

tonnes (MT), giving 1980 Kilogram per 

hectare (kgha-1) yield respectively. In 

Pakistan during the same year, rapeseed and 

mustard was grown on 270 thousand hectares 

yielding a total grain production of 348.4 
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thousand tonnes with an average yield of 

1286 kgha-1 [4]. The production of rapeseed 

steadily declined in Pakistan during the 

2000s. Despite a sharp increase in demand, 

which has resulted in a spike in edible oil 

prices in the nation, rapeseed and mustard 

productivity in the country remains 

significantly below the global average? There 

has been a slight increase in rapeseed yield 

per hectare, but it is still much below the 

global average. As a result, the import of 

edible oil in general, and rapeseed and 

mustard seed for oil and oilcake for animal 

feed in particular, has increased dramatically, 

costing the government about US$3.4 billion. 

Seed yield is a complex attribute, affected by 

a number of factors that have positive or 

negative impacts on it. It is critical to study 

each trait's contribution in order to focus 

greater emphasis on those that have the 

largest impact on seed yield. As a result, data 

on the relationship between characteristics 

and seed yield is critical for defining yield-

related selection criteria for rape breeding 

[5]. Hence, the present analysis was designed 

to unravel the magnitude of genetic 

variability, broad sense heritability (h2
b) and 

genetic advance (GA) in 20 genotypes of 

rapeseed. 

Together with the assessment of correlation 

among the measured characteristics and their 

direct and indirect impacts on seed yield for 

the determination of criteria for acquiring 

high yielding Brassica napus cultivars. 

Materials and Methods 

The experimental material utilized for this 

study constituted of twenty rapeseed 

lines/variety, were sown on 16 October 2016 

at NARC, Islamabad in randomized complete 

block design (RCBD) with 4 replications. 

Plot size was determined according to the 

standardized strategy of 4 rows of 5-meter 

length with 30-cm row spacing. Fertilizers 

were applied @ 90N:60P2O5 kg ha-1 at the 

time of seedbed preparation. Pest and weed 

control measures were applied according to 

the requirement of the crop. Ten 

characteristics were selected for analyzing 

various genetic parameters and associations. 

Days to 50% flowering, plant height, seeds 

pod-1, branches plant-1, days to maturity, pods 

plant-1, pod length, thousand seed weight, oil 

content and seed yield kg/ha. 

Statistical analysis 

Genotypic and phenotypic variances and 

coefficient of variance were devised as 

projected by Burton and De Vane [6]. 

Afterwards, heritability estimates were 

determined as per Allard [7]. The genotypic 

and phenotypic correlation coefficients were 

worked out agreeing with Al-Jibouri et al. 

[8], followed by path coefficient analysis as 

proposed by Dewey and Lu [9]. 

Results and Discussion 
The statistical analysis of the data showed 

significant differences among twenty genotypes 

for all the traits except branches plant-1, and 

number of seeds pod-1. The average performance 

of these genotypes for seed yield and other 

agronomic traits, LSD (0.05) and CV % is 

presented in (Table 1). 

Genotypic and phenotypic coefficient of 

variation 

For synchronized selection and sizeable 

improvement of rapeseed genotypes, 

understanding of variability is essential [10]. 

The upshot of genotypic coefficient of 

variation and the assessment of heritable 

components would be utilized to make 

optimal selections for future breeding 

program [6]. The conclusions of GCV and 

PCV revealed the occurrence of substantial 

genetic variability in the base population. 

Seed yield kg/ha had higher GCV and PCV 

followed by pod length and pods plant-1 

(Table 2; Fig. 1). These obtained results are 

incorrespondence with Nur-e-Nabiet al. [10], 

Singh [11] and Akbar et al. [12] who inferred 

that the highest genotypic coefficient of 

variance and phenotypic coefficient of 

variance were exhibited by seed yield, 

number of pods plant-1 and number of 

branchesplant-1. 
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Heritability (broad sense) and genetic 

advance 

The efficacy with which genotype selection 

can be carried out on the basis of phenotypic 

performance is determined by heritability. 

Broad sense heritability is also supportive in 

predictive in perceiving the idea regarding 

the relative importance of effects, which the 

selected parents would pass on to their 

progenies. Genetic factors are the only aspect 

that can be passed down from generation to 

generation. Therefore, we can't only 

determine the projected genetic gain in the 

upcoming generation without also 

considering heritability, since heredity 

ensures that the trait of interest is selected 

reliably from the variable entries [13]. 

Observed characters possessing a high 

heritability and a strong genetic advance 

(GA) as a percentage of mean are regarded as 

an effective genetic tool in the selection of 

productive genotypes. These characteristics 

are driven by additive gene action and are less 

susceptible to environmental influences [14]. 

The magnitude of heritability and genetic 

advance amongst the genotypes in respect of 

ten characters has been presented above in 

(Table 2). 

 

Table 1. Average performance of rapeseed genotypes for seed yield and agronomic traits 

during2016-17 

Genotypes 
DF 

50% 
DM PH (cm) BP-1 PP-1 

PL 

(cm) 
SP-1 

TSW 

(g) 

Oil 

(%) 

SY 

(kg/ha) 

CHS-1 100 169 196 7 261 8.7 23 3.73 42 2675 

CHS-2 102 168 197 6 240 9.2 25 3.63 42 2903 

CHS-3 103 168 196 5 227 8.2 22 3.44 43 2671 

CHS-4 101 167 189 5 242 8.2 22 3.88 43 2654 

CHS-5 101 167 194 6 234 7.7 22 3.66 43 2593 

CHS-6 99 167 189 6 275 8.0 21 3.57 44 2849 

CHS-7 102 170 184 6 256 8.5 23 3.71 42 2799 

CHS-8 101 169 196 6 231 8.3 22 3.55 43 2633 

CHS-9 102 166 193 6 243 8.2 22 3.79 42 2965 

CHS-10 101 167 203 6 270 8.2 23 3.85 42 2841 

CHS-11 103 169 204 6 248 9.7 22 3.76 41 2317 

CHS-12 101 169 205 6 267 8.1 23 3.61 41 2615 

CHS-13 101 167 203 6 223 8.4 23 3.93 43 2390 

CHS-14 101 169 191 6 239 8.7 23 3.59 42 2472 

CHS-15 102 169 200 6 235 8.4 22 3.70 42 2499 

CHS-16 103 169 196 6 226 7.6 21 3.54 41 2897 

CHS-17 102 168 204 6 260 9.4 22 3.80 42 2668 

CHS-18 99 166 200 7 258 8.3 22 3.58 42 2824 

CHS-19 103 170 190 6 228 8.2 22 3.55 42 2487 

Faisal 

Canola 
86 165 185 6 233 7.6 22 3.96 42 2890 

Mean 101 168 196 6 245 8.4 22 3.69 42 2682 

LSD 5% 3.15 2.84 12.5 NS 22.4 0.98 NS 0.30 1.9  

CV % 2.20 1.10 4.50 10.8 13.0 8.20 5.5 5.60 3.2  
DF= Days to flowering, DM= Days to maturity, PH= Plant height, BP-1= Branches per plant, PL= Pod length 

SP-1= # of seeds per pod, PP-1= # of Pods per plant, TSW= 1000 Seed weight, SY= Seed Yield   
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Table 2. Estimates of genotypic coefficient of variance, phenotypic coefficient of variance, 

heritability (broad sense), and genetic advance 

Characters 

Genotypic 

coefficient of 

variance (%) 

Phenotypic 

coefficient of 

variance (%) 

Heritability 

Broad Sense (%) 

Genetic Advance 

(% mean) 

Days to 50% flowering 3.44 3.61 90.6 6.78 

Days to maturity 0.55 0.78 49.6 1.35 

Plant height (cm) 2.43 3.21 57.3 7.43 

Branches plant-1 4.19 6.10 47.1 0.34 

Pods plant-1 4.76 6.64 51.4 17.26 

Pod length (cm) 5.36 6.62 65.7 0.74 

Seedspod-1 2.50 3.61 48.1 0.79 

1000-Seed weight (g) 2.96 3.89 58.1 0.17 

Oil contents (%) 1.36 1.86 53.6 0.87 

Seed yield (kg/ha) 6.45 6.92 86.8 332.2 

 

 

Figure 1. GCV, and PCV of different traits among rapeseed genotypes studied 

 

 

Days to 50% flowering 

The trait demonstrated high (90.6%) 

heritability in broad sense (h2
b) with medium 

genetic advance (6.78%) inferring the 

likelihood of additive genes presence in the 

expression of this character. The acquired 

results confirm the previous conclusions of 

Mahto and Haider [15], Dar et al. [16], Nasim 

et al. [17] who also obtained high heritability 

with moderate to high genetic advance. 

Days to maturity 

Heritability estimates (49.6%) in broad sense 

(h2
b) for days to maturity was moderately 

high along with low genetic advance in 

percentage of mean (1.35%) indicating this 

character is operated by non-additive gene. 

Nur-e-Nabiet al. [10] reported similar results. 

Plant height (cm) 

Plant height demonstrated relatively high 

(57.3%) heritability in broad sense (h2
b) with 

medium genetic advance (7.43%) (Table 2, 

confirming additive genes effect in the 

expression of this character. Sharafi et al. 

[18], Joya et al. [19] and Nur-e-Nabiet al. 
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[10] also observed similar for plant height. 

Branches plant-1 

Heritability estimates (47.1%) in broad sense 

(h2
b) for branches plant-1 was moderately 

high with very low genetic advance in 

percentage of mean (0.34%) signifying the 

fact that the concerned trait is administrated 

by non-additive gene and them exists lower 

possibility of selection. 

Pods plant-1 

Pods plant-1exhibited moderately high 

(51.4%) h2
band moderate GA (17.25%) 

(Table 2). The obtained h2
b and GA values 

state the dominance of additive genes for the 

control of concerned trait; therefore, 

selection might be advantageous. 

Chaghakaboodi et al. [20] and Nur-e-Nabiet 

al. [10] also observed related values for pods 

plant-1. 

Pod length (cm) 

The magnitude of heritability (65.7%) in 

broad sense for pod length was moderately 

high along with low (0.75%) values of 

genetic advance in the percentage of mean. 

This result signifies the fact that, presence of 

high genetic advance along with high 

heritability values is not always a necessity. 

Therefore, it illustrated that this character 

was under control of non- additive gene 

action. High heritability values might be due 

to the favorable environment rather than 

genotype, therefore selection for 

environment influenced trait might be in-

effective. Chaghakaboodi et al. [20] and Nur-

e-Nabiet al. [10] also confirms our findings 

of high heritability values accompanying low 

genetic advance for the trait under 

consideration.  

Seeds pod-1 

Seedspod-1 exhibited moderately high 

heritability (48.1%) in broad sense with low 

(0.79%) genetic advance in percentage of 

mean (Table 2) signifying lower chances of 

selecting genotypes as this trait is under the 

influence of non-additive gene action. 

Chaghakaboodi et al. [20] and Nur-e-Nabiet 

al. [10] obtained average genotypic and 

phenotypic coefficients of variations (GCV 

and PCV), heritability and genetic advance 

for the trait under discussion. While, Kumar 

and Singh [21], Parveen et al. [22], Taiana et 

al. [23] and Nur-e-Nabiet al. [10] reported 

contradictory results to these findings i.e., 

high heritability and with high genetic 

advance as well for this trait. 

1000-seed weight (g) 

The trait depicted moderately high 

heritability (58.1%) in broad sense with very 

low (0.17%) genetic advance in percentage of 

mean (Table 2) specifying the influence of 

non-additive gene effect on the expression of 

concerned trait. Therefore, selection might be 

less rewarding for the enhancement of this 

trait. Singh [24] and Joya et al. [19] obtained 

elevated values of heritability for the 

concerned trait. 

Oil contents (%) 

Heritability (53.6%) in broad sense (h2
b) for 

oil contents was moderately high along with 

low genetic advance in percentage of mean 

(0.87%) inferring that the control of this trait 

is under the supervision of non-additive gene 

action, specifying less usefulness of selection 

in this case. 

Seed yield (Kg/ha) 

Seed yield (kg/ha) displayed high (86.8%) 

broad sense (h2
b) heritability along with a 

very high values of genetic advance (332%) 

(Table 2) confirming the supremacy of 

additive genes effect in the expression of this 

trait. Hence selection in this case would be 

very advantageous. The achieved results are 

in conventionality with the conclusions of 

Rashid et al. [25], Kumar & Singh [21] and 

Nur-e-Nabi et al. [10]. 

Genotypic and phenotypic correlation 

Correlation estimates the strength of a 

relationship between two or more 

independent variables. The measurement of 

correlation coefficients for various plant 

traits is extremely useful in crop breeding, 

enabling the utilization of indirect selection 
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when direct selection is no longer feasible 

owing to a variety of factors. Genotypic 

correlation states the association among two 

plant traits caused by the plant's genetic 

makeup, whereas phenotypic correlation 

refers to the correlation between the plant's 

phenotypic appearances for a specific pair of 

plant attributes. The estimates of the 

correlation coefficients with their statistical 

significance are given in (Table 3). The 

observations on the relationship between 

several plant traits are as follows: 

Days to 50% flowering 

The trait correlated significantly with days to 

maturity, pod length, plant height and seeds 

per pod at genotypic level while positive and 

highly significant at the phenotypic level 

(Table 3). While a negative significant 

correlation was observed among days to 50% 

flowering and 1000 seed weight at genotypic 

level, and was highly negative significant 

relationship at the phenotypic level. This 

means that increasing one parameter will 

cause the other to decrease. These findings 

are contradictory with those of Nasim et al. 

[17] who attained negative correlation of 

days to 50% flowering with pod length, seeds 

pod-1 and plant height at the phenotypic level. 

Days to maturity 

Positive and significant correlation of days to 

maturity with pod length at the genotypic and 

phenotypic levels was acquired. Similarly, 

positive and significant association was 

obtained between days to maturity and 

number of seeds at the genotypic level but 

positive and highly significant at phenotypic 

level. This association depict that late 

maturing genotypes will produce longer pods 

with a greater number of seedspod-1 and vice 

versa.  

Days to maturity correlated negatively and 

significantly with 1000 seed weight (g) at 

genotypic level while negative and highly 

significant at the phenotypic level. The 

(Table 3) showed that genotypic correlation 

coefficients among days to maturity and seed 

yield kg/ha were negative and significant at 

the genotypic level while negative and highly 

significant at phenotypic level. Masood et al. 

[26] and Ali et al. [27] found that seed 

yieldplant-1 was negatively and non-

significantly correlated with days to maturity. 

Plant height (cm) 

Plant height as shown in (Table 3) presents 

positive and significant association with both 

branchesplant-1, and pod length at genotypic 

and phenotypic level. Positive and significant 

correlation with pods plant-1 at both 

genotypic and phenotypic levels was 

obtained. Plant height showed positive and 

significant association with seedspod-1 at 

genotypic level while positive and non-

significant at the phenotypic level. 

The genotypic correlation between plant 

height and seed yield kg/ha was negative and 

significant, but the phenotypic correlation 

was negative and highly significant. This 

suggests that longer plants yield fewer seeds. 

Branches plant-1 

Pod length, seeds pod-1, and oil content had a 

positive and non-significant genotypic and 

phenotypic correlation with the number of 

branches plant-1. The genotypic correlation 

coefficient of branches plant-1 with pods 

plant-1 was positive and significant, but the 

phenotypic correlation coefficient was 

positive and highly significant. This means 

that as the number of branches plant-1 

increases, so does the number of pods plant-1, 

and vice versa. 

Number of branches plant-1 was positively 

and significantly associated with seed yield at 

the genotypic level, but positively and non-

significantly at the phenotypic level, as 

shown in (Table 3). 
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Table 3. Genotypic and phenotypic correlations among seed yield and its components in 

Brassica napus 

Characters  
Days to 

maturity 

Plant 

height 

(cm) 

Branches 

/plant 

Pods 

/plant 

Pod 

length 

(cm) 

Seeds 

/pod 

1000-

Seed 

weight 

(g) 

Oil 

contents 

(%) 

Seed 

yield 

(kg/ha) 

Days to 

50% 

flowering 

rg 0.8299* 0.5798* 0.0450 0.0326 0.4881* 0.3014* -0.6251* -0.0370 -0.3420* 

rp 0.6146** 0.3885** 0.0355 0.0228 0.3643** 0.1557 -0.4248** -0.0629 -0.3116** 

Days to 

maturity 

rg  0.1048 0.0462 -0.0806 0.5956* 0.7554* -0.9502* -0.4458 -0.6761* 

rp  0.1503 0.1074 0.0150 0.3613** 0.4063** -0.5018** -03.813** -0.4150** 

Plant height 

(cm) 

rg  0.6811* 0.4003* 0.6362* 0.3786* 0.0220 -0.3386* -0.4803* 

rp  0.3807** 0.2204* 0.4342** 0.1737 0.0403 -0.3344** -0.3466** 

Branches 

plant-1 

rg  0.8097* 0.1393 0.4213 0.0491 0.1771 0.2426* 

rp  0.4641** 0.0017 0.1670 -0.0437 0.0329 0.1059 

Pods plant-1 
rg  0.3937* -0.1134 0.2081 -0.0220 0.4523* 

rp  0.2652* 0.0620 0.0308 0.0463 0.2554* 

Pod length 

(cm) 

rg  0.7044* 0.0818 -0.5406* -0.4482* 

rp  0.4499** 0.1067 -0.3331** -0.3710** 

Seedspod-1 
rg  0.2379 -0.7641* -0.2107* 

rp  0.0826 -0.3447** -0.1536 

1000-Seed 

weight (g) 

rg  -0.2963 -0.0135 

rp  -0.1287 -0.0174 

Oil contents 

(%) 

rg  0.2645* 

rp  0.1264 

Note: **&* denote significant at 1% and 5% respectively 
 

Pods plant-1 

At the genotypic level, the relationship 

between the numbers of pods plant-1, the 

number of seedspod-1, and oil content was 

negative and non-significant, but positive and 

non-significant at the phenotypic level. Pods 

plant-1 had positive and significant genotypic 

and phenotypic correlation coefficients with 

pod length and seed yield (Table 3). This 

suggests that high-yielding rapeseed 

genotypes can be developed by screening for 

the number of pods plant-1. Abideen et al. [5] 

also revealed a positive significant 

correlation between pods plant-1 and seed 

yield. 

Pod length (cm) 

At the genotypic level, the correlation 

coefficients between pod length and number 

of seeds pod-1 were positive and significant, 

whereas at the phenotypic level, they were 

positive and highly significant (Table 3). This 

means that the longer the pods are; the more 

seeds they will produce. Khan et al. [28] 

made almost identical observations, finding a 

positive significant association between the 

number of seeds pod-1 and the length of the 

pod. At the genotypic level, pod length had a 

negative and significant relationship with oil 

content and seed yield, whereas at the 

phenotypic level, it showed negative and 

highly significant correlation (Table 3). 

Seeds pod-1 
The (Table 3) shows that at both genotypic 

and phenotypic levels, the number of seeds 

pod-1 was positively and non-significantly 

linked with 1000 seed weight. The link 

between the two features was not particularly 

strong. These findings almost confirm those 

of Abideen et al. [5], who found a negative 

correlation between seeds pod-1 and 1000 

seed weight. 

Seed yield was negatively and significantly 

correlated with the number of seedspod-1 at 

the genotypic level, but negative and non-

significant at the phenotypic level. Ivanovska 

et al. [29] and Zare and Sharafzadeh [30], on 

the other hand, discovered a highly 

significant and positive association between 

seed yield and pods plant-1. 
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1000 seed weight (g) 

1000 seed weight is a significant component 

of seed production, and it is highly dependent 

on the prevailing environmental conditions 

[31, 32]. At both the genotypic and 

phenotypic levels, 1000 seed weight revealed 

negative and non-significant correlation 

coefficients with oil content and seed yield. 

The same findings were also reported by 

Aytacand Kinaci [33]. 

Oil contents (%) 

Aside from seed yield, one of the most 

challenging requirements in producing 

rapeseed cultivars is seed oil content [34]. 

Correlation among oil contents and seed 

yield was observed positive and significant at 

the genotypic level while positive and non-

significant at the phenotypic levels. Almost 

identical findings were previously published 

by Engqvist & Becker [34], Khan et al. [28], 

Jeromela et al. [35] and Aytacand Kinaci 

[33]. 

Path coefficient analysis 

A simple correlation study could not 

adequately reveal the details of the 

relationships between the characters [36]. As 

a result, path coefficient analysis may be used 

to determine the influence of an independent 

variable on a dependent variable in a more 

detailed and comprehensive manner. As a 

result, path analysis can perfectly explain 

both direct and indirect impacts. Many 

researchers have used this methodology to 

explain the direct and indirect effects of 

various traits on yield in diverse crop species. 

The (Table 4) summarizes the results of path 

analysis. The results imply that the direct 

contribution of different characters to grain 

yield kg/ha was variable not only in 

magnitude but also in their significance. The 

results are discussed hereunder. 

Days to flowering vs. seed yield kg/ha 

According to the (Table 4) the direct effect of 

days to flowering on seed yield was positive 

(0.6000). Indirect effect via days to maturity 

(0.4979), plant height (0.3479), branches 

plant-1 (0.0270), pods plant-1 (0.0195), pod 

length (0.2929), seeds pod-1 (0.1809) were 

positive. The results indicate that thousand 

seed weight and oil contents had negative 

direct effect on seed yield. 

Days to maturity vs. seed yield kg/ha 

The data demonstrated in (Table 4) revealed 

that direct effect of days to maturity on seed 

yield was positive (0.7544). Indirect effects 

via days to 50%flowering (0.6260), plant 

height (0.0791), branchesplant-1 (0.0348), 

pod length (0.4493) and seedspod-1 (0.5699) 

were positive. But indirect effects via pods 

plant-1 (-0.0608), seed weight (-0.7168), and 

oil contents (-0.3363) were negative. 

Plant height vs. seed yield kg/ha 

Path-coefficient analysis (Table 4) indicates 

that direct effects of plant height on seed 

yield were negative. Indirect effect of plant 

height on seed yield via all the traits except 

oil contents was also negative. 

Branchesplant-1 vs. Seed yield kg/ha 

According to the data in (Table 4), direct 

effects of branches plant-1 were positive 

(0.1646). Indirect effects of branchesplant-1 

via all the traits studied were also positive. 

Pods plant-1 vs. Seed yield kg/ha 

Pods plant-1 exhibited the positive direct 

effects (0.7736) on seed yield kg/ha. 

Similarly, positive indirect effects were 

observed for all the traits studied except days 

to maturity (-0.0624), seeds pod-1 (-0.0877) 

and oil contents (-0.0170). 

Pod length vs. Seed yield kg/ha 

Results demonstrated in (Table 4) revealed 

that direct effects of pod length (-1.0854) on 

seed yield were negative and indirect effect 

for all the traits studied were also negative 

except for oil contents (0.5868). 

Seeds pod-1 vs. Seed yield kg/ha 

Results demonstrated in (Table 4) revealed 

that direct effects of seeds pod-1 (-0.2453) on 

seed yield were negative and indirect effect 

for all the traits studied were also negative 

except for oil contents (0.1874). 
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1000 seed weight vs. Seed yield kg/ha 

The direct effects of 1000 seed weight on 

seed yield were positive (1.0548), according 

to path-coefficient analysis (Table 4). Except 

for days to flowering, days to maturity, and 

oil content, the indirect effect of 1000 seed 

weight on seed yield via all traits were 

positive. 

Oil Contents vs. Seed yield kg/ha 

According to path coefficient analysis (Table 

4) the direct effects of oil contents on seed 

yield was negative. Indirect effect of oil 

contents on seed yield via all the traits except 

branches plant-1 (-0.0087) was positive.

 

Table 4. Direct (diagonal) and indirect (off-diagonal) effects of different traits on seed yield 

kg/ha at genotypic level in rapeseed (Brassica napus) 

 DF DM PH BP PP PL SP SW Oil G.corr. 

DF 0.6000 0.6260 -0.3394 0.0074 0.0252 -0.5298 -0.0739 -0.6594 0.0018 -0.3420 

D

M 
0.4979 0.7544 -0.0613 0.0076 -0.0624 -0.6465 -0.1853 -1.0023 0.0218 -0.6761 

PH 0.3479 0.0791 -0.5854 0.1121 0.3097 -0.6905 -0.0929 0.0232 0.0166 -0.4803 

BP 0.0270 0.0348 -0.3987 0.1646 0.6263 -0.1512 -0.1033 0.0518 -0.0087 0.2426 

PP 0.0195 -0.0608 -0.2343 0.1332 0.7736 -0.4273 0.0278 0.2195 0.0011 0.4523 

PL 0.2929 0.4493 -0.3724 0.0229 0.3045 -1.0854 -0.1728 0.0863 0.0264 -0.4482 

SP 0.1809 0.5699 -0.2216 0.0693 -0.0877 -0.7646 -0.2453 0.2510 0.0374 -0.2107 

S

W 
-0.3751 -0.7168 -0.0129 0.0081 0.1610 -0.0888 -0.0584 1.0548 0.0145 -0.0135 

Oil -0.0222 -0.3363 0.1982 0.0291 -0.0170 0.5868 0.1874 -0.3126 -0.0489 0.2645 

 

Conclusion 

The present study identified the traits 

governed by additive gene action for 

selecting noble genotypes from the 

investigated genotypes. It also well described 

the variability and association by employing 

correlation and path coefficient analysis. 

Therefore, it can be stated that the trait pods 

plant-1 is highly heritable, has a high genetic 

advance, and has a significant positive 

relationship with a high direct effect on seed 

yield. As a result, selecting this trait for 

rapeseed breeding for yield would be more 

effective. 

Authors’ contributions 

Conceived and designed the experiments: 

Tahira, Performed the experiments: Tahira & 

IU Khan, Analyzed the data: WM Bhutta & 

A Saeed, Contributed materials/ analysis/ 

tools: S Waqar & MA Khan, Wrote the paper: 

Tahira. 

 

References 

1. Rameeh V (2011). Correlation and path 

analysis in advanced lines of rapeseed 

(Brassica napus) for yield components. J 

Oilseed Brassica 2(2): 56-60. 

2. Marjanović-Jeromela A, Marinković, R, 

Ivanovska S, Jankulovska M, Mijić A & 

Hristov N (2011). Variability of yield 

determining components in winter 

rapeseed (Brassica napus L.) and their 

correlation with seed yield. Genetika-

Belgrade 43(1): 51-66. 

3. Vujaković M, Marjanović-Jeromela A, 

Jovičić, D, Lečić N, Marinković R, 

Jakovljević N, & Mehandžić-Staniši S 

(2014). Effect of plant density on seed 

quality and yield of oilseed rape 

(Brassica napus L.). J on Proc& Energy 

in Agric 18(2): 73-76. 

4. Agriculture Statistics (2019). 

5. Abideen SNU, Nadeem F & Abideen SA 

(2013). Genetic variability and 

http://dx.doi.org/10.19045/bspab.2023.120003


Tahira et al. 

30 

correlation studies in Brassica napus L. 

genotypes. Inter J of Inno and Appl Stu2 

(4): 574-581. 

6. Burton GW & Devane DE (1953). 

Estimating heritability in tall fescue 

(Festucaarundinacea) from replicated 

clonal material. Agronomy J 45 (10): 

478-481. 

7. Allard RW (1960). Principles of plant 

breeding. J Willey and Sons. Inc. New 

York, 485. 

8. Al-Jibouri HA, Miller PA& Robinson HF 

(1958). Genotypic and environmental 

variances and covariances in an upland 

cotton cross of interspecific 

origin. Agronomy J50 (10): 633-636. 

9. Dewey & Lu (1959). Genetic variability 

and correlation in Indian rapeseed. Indian 

J Agric Sci of North East India 11(2): 

262-264. 

10. Nur-E-Nabi M, Haq ME, Ahmed M, 

Hossain MM, Shefat-al-Maruf M, 

Mahmud F& Harun-Ur-Rashid M (2019). 

Genetic Variability, Correlation and Path 

Coefficient Analysis in Advanced 

Generation of Brassica napus L. J of Sci 

Res and Rep 1-12. 

11. Singh B (2004). Character association 

and path analysis under dry land 

condition in Indian mustard (Brassica 

juncea L.). Cruciferae Newsl 25: 99-100. 

12. Akbar M, Saleem U, Tahira M, Yagut M 

& Igbal, N (2007). Utilization of Genetic 

Variability, Correlation and Path 

Analysis for Seed Yield Improvement in 

Mustard, Brassica juncea. J Agric Res 

45: 25-31. 

13. Ahsan MZ, Majidano MS, BhuttoH, 

Soomro AW, Panhwa, FH, Channa AR & 

Sial, KB (2015). Genetic variability, 

coefficient of variance, heritability and 

genetic advance of some Gossypium 

hirsutum L. accessions. J of 

AgricSci 7(2): 147. 

14. Panse VG & Sukhatme PV (1995). 

Randomized design and square and 

factorial experiment in statistical 

methods of Agricultural workers 

(2ndEdn.) ICAR New Delhi. 

15. Mahto JL & Haider ZA (2002). 

Variability studies in Indian mustard 

under six different environments in acidic 

soil. Cruciferae Newsletter 13-14. 

16. Dar ZA, Wani SA, Zaffar G, Habib M, 

Wani MA, Ashfaq A, Khan MH & Razvi 

SM (2010). Variability studies in brown 

sarson (B. rapa L.). Res J Agric Sci 1(3): 

273-274. 

17. Nasim A, Farhatullah SI, Shah S & Azam 

SM (2013). Genetic variability and 

correlation studies for morpho-

physiological traits in Brassica napus 

L. Pak J Bot 45(4): 1229-1234. 

18. Majidi MM, Sharafi Y, Jafarzadeh M & 

Mirlohi A (2015). Multivariate analysis 

of genetic variation in winter rapeseed 

(Brassica napus L.) cultivars. J of Agric 

Sci and Technol17(5): 1319-1331. 

19. Joya SD, Shamsuddin AKM & Nath UK 

(2016). Genetic variability and characters 

associations in rapeseed (Brassica napus 

L.). Bang J of Plant Breeding and 

Genetics 29(2): 11-16. 

20. Chaghakaboodi Z, Kahrizi D & Zebarjadi 

A (2012). Heritability and genetic 

advance in rapeseed (Brassica napus 

L.). Iranian J of Genetics and plant 

Breeding 1(2): 16-21. 

21. Kumar V, & Singh D (1994). Genetics of 

yield and its components in Indian 

mustard (Brassica juncea L. Czern and 

Coss). Crop Res 7(2): 243-246. 

22. Parveen S, Rashid MH & Bhuiyan MSR 

(2015). Assessment of breeding potential 

of rapeseed germplasm using D2 

analysis. J Expt Biol Sci 6(1): 59-64. 

23. Taiana T, Harun-Ur-Rashid M, Parveen 

S, Hossain MS & Azadul M. (2015). 

Selection strategies to choose better 

parents in tomato using genetic 

parameters. Plant Knowledge J 4(1): 33-

39. 



Pure Appl. Biol., 12(1):21-31, March, 2023 
http://dx.doi.org/10.19045/bspab.2023.120003 

31 

24. Singh H (1986). Genetic variability, 

heritability and drought indices analysis 

in Brassica species. J Oilseeds Res 3(2): 

170-177. 

25. Harun-Ur-Rashid M, Parveen S & 

Bhuiyan, MSR (2015). Morphological 

attributes species identification of 

oleiferous brassica species and better 

parents’ selection criteria for Brassica 

juncea. Inter J of Curr Res 7(9): 19847-

19854. 

26. Masood T, Gilani MM& Khan FA 

(1999). Path analysis of the major yield 

and quality characters in Brassica 

campestris. J of Ani and Plant Sci (Pak). 

27. Ali N, Javidfar F, Elmira JY& Mirza MY 

(2003). Relationship among yield 

components and selection criteria for 

yield improvement in winter rapeseed 

(Brassica napus L.). Pak J Bot 35(2): 

167-174. 

28. Khan FA, Ali S, Shakeel A, Saeed A & 

Abbas G (2006). Correlation Analysis of 

Some Quantitative Characters in 

Brassica napus L. J Agric Res 44(1): 7-

14 

29. Ivanovska S, Stojkovski C, Dimov Z, 

Marjanovic-Jeromela A, Jankulovska M 

&Jankuloski L (2007). Interrelationship 

between yield and yield related traits of 

spring canola (Brassica napus L.) 

genotypes. Genetica 39(3): 325-332. 

30. Zare M & Sharafzadeh S (2012). Genetic 

variability of some rapeseed (Brassica 

napus L.) cultivars in Southern Iran. Afri 

J of Agric Res 7(2): 224-229. 

31. Diepenbrock W & Geisler (1979). 

Compositional Changes in Developing 

Pods and Seeds of Oilseed Rape 

(Brassica napus L.) as effected by pod 

position on the plant. Can J Plant Sci 59: 

819-830. 

32. Schuster W & Taghizadeh A (1980). 

Über Leistungen und Qualität von 

Sommerraps von Sommerraps auf 

Ökologisch Stark Differenzierten 

Standorten, Bayer. Landwirtsch Jb 57: 

221-237. 

33. Aytaç Z&Kınacı G (2009). Genetic 

variability and association studies of 

some quantitative characters in winter 

rapeseed (Brassica napus L.). Afr J of 

Biotechnol 8(15). 

34. Engqvist GM & Becker HC (1993). 

Correlation studies for agronomic 

characters in segregating families of 

spring oilseed rape (Brassica napus). 

Hereditas 118(3): 211-216. 

35. Jeromela AM, Marinkovic R, Mijic A, 

Zdunic Z, Ivanovska S & Jankulovska M 

(2008). Correlation and path analysis of 

quantitative traits in winter rapeseed 

(Brassica napus L.). Agric Cons Sci 

73(1): 13-18. 

36. Korkut ZK, Başer I & Bilir S (1993): The 

studies path coefficient and correlation of 

durum wheat’s. Symposium of Durum 

Wheat and Its Products, Ankara 183-187. 

 

http://dx.doi.org/10.19045/bspab.2023.120003

