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ABSTRACT 

An experiment was conducted at the experimental farm of Sher-e-Bangla Agricultural University, Dhaka-

1207, during October, 2010 to March, 2011 to  find out the selection criteria for selecting high yielding 

genotypes in early F4 segregating population by estimating both correlation coefficient and path analysis 

between yield and its main economic traits has been F4 generation of twenty inter varietal crosses in 

Brassica rapa. The result of correlation analysis revealed that yield/plant had no significant positive 

association with plant height, number of primary branches/plant, days to 50% flowering, length of siliqua 

and no. of siliqua/plant. Path coefficient analysis also confirmed that siliqua length was important yield 

determinants followed by Days to 50% maturity, plant height, number of primary branches, number of 

secondary branches, number of seed per siliqua, thousand seed weight. Based on the correlation and path 

coefficients, it may be inferred that yield/plant and siliqua length must be used as selection criteria in early 

F4 generation of twenty varietal crosses of Brasica rapa. 

 

Key words: segregating population, correlation coefficient, path analysis, inter varietal crosses of  

Brassica rapa. 

 

INTRODUCTION 

Brassica rapa, commonly known as field mustard or turnip mustard is a plant widely cultivated as an oil 

seed. In the 18th century the turnip and the oil seed producing variants were seen by Carolous Linneus as 

being different species and named them accordingly. However, 20th century taxonomists found that the 

plants were cross pollinated and thus belonged to the same species Brassica, accounting for over 16% of the 

world’s edible oil supply is an important genus of plant kingdom consisting of over 3200 species with high 

diverse morphology. Brassica is cross pollinated oil crops belonging to the family Brassiceae. Brassica have 

taproot system, with succulent, straight and cylindrical stem. The leaves are pinnati-divided. The 

inflorescence is racemose and flowering is indeterminate beginning at the lowest bud on the main raceme 

and blooming continues for two-three weeks. Stigma is receptive for about six days. The primary centre of 
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origin for Brassica campestris is near the Himalayan region and the secondary centre of origin is located in 

the European –mediterranean area and Asia (Downey and Robelen, 1989). Major producing regions are 

China, the Indian subcontinent, Canada and Northern Europe (Ram and Hari, 1998).Hybridization is one of 

the major tools for creating variability aiming at the improvement of a crop. Before hybridization genetic 

diversity of the existing materials or entries needs to be known. Information about genetic diversity in 

available germplasm is important for the optimal design of any breeding program. This helps to choose 

desirable parents for establishing new breeding population. Besides better knowledge on genetic diversity 

could help to sustain long term selection gain (Chowdhury et al. 2002). Information on genetic variability is 

a prerequisite for initiating a successful breeding program aiming to develop high yielding varieties. 

Determination of correlation co-efficient between the characters has a considerable importance in selecting 

breeding materials. The path co-efficient analysis has been found to give more specific information on the 

direct and indirect influence of each of the component characters upon seed yield (Behl. et al. 1992). 

According to Burton (1952), for the improvement of any character through breeding, it is essential to know 

the extent of variability present in that species, nature of association among the characters and the 

contribution of different characters towards seed yield. The efficiency of a plant breeding program depends 

on the amount of genetic variability exist in nature or how much a plant breeder can create variability in the 

target population so as to perform effective selection.  

The relationship between yields and its main components in segregating population has been extensively 

studied. In Brassica rapa visual selection would be effective for yield and its component traits due to the 

positive association of number seeds/siliqua and 1000 seed weight with yield/plant. Similarly Nasim et al. 

(1994) and Kumar et. al(1984) found positive and significant correlation between yield/plant and 1000 seed 

weight in Brassica rapa in F2. Besides these, the information on direct and indirect relative contribution of 

each component character towards yield  will help the breeders to formulate the effective selection criteria in 

selecting desirable genotypes in early segregating populations. In  this view, the present study was planned 

to determine the correlation and path analysis for yield and important yield components by using F4 

generation of twenty inter varietal crosses of Brassica rapa. 

 

MATERIALS AND METHODS 

The present experiment was conducted in the experimental farm of Sher-e-Bangla Agricultural University, 

Dhaka-1207, during October, 2010 to March, 2011. The experiment was set up in a  Randomized Complete 

Block Design (RCBD) with three replications.  Each replication size was 56 m × 3.5 m, and the distance 

between replication to replication was 1 m. The spacing between lines to line was 30 cm. The plot was 

fertilized with 10 tons cowdung, 250,175,85,250,3kg/ha urea, TSP, MP, Gypsum, Zinc oxide and Boron 

respectively. Standard agronomic practices were carried out to raise healthy crop. 

Data were recorded on days to 50% flowering,. days to 80% maturity, plant height (cm), number of primary 

branches/plant, number of secondary branches/plant, . number of siliquae/plant, siliqua length (cm),  number 

of seeds/siliquae, 1000 seed weight (g),  seed yield/plant (g). From ten plants selected at random from 

parental line and 50 plants from F4 progenies in each replication. Correlation and path coefficient values 

were calculated as explained by Sing and Chowdhury (1985) where yield/plant was kept as resultant 

variable and yield component character as causal variables. 

 

RESULTS AND DISCUSSION 

Seed yield is a complex product being influenced by several quantitative traits. Some of these traits are 

highly associated with seed yield. The analysis of the relationship among those traits and their association 

with seed yield is very much essential to establish selection criteria. Breeders always look for genetic 
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variation among traits to select desirable type. Correlation co-efficient between pairs of trait for F4 materials 

of B. rapa are shown in Table1. 

Plant height showed positive significant interaction with number of primary branches, number of Siliqua per 

plant, length of pod, yeild per plant and yield per hectare whereas negative interaction were found in number 

of secondary branches per plant, seeds per pod  and thousand seed weight. (Table 1). These findings were 

showed resemblance to the reports of Chowdhury et al. (1987) and Yadava et al. (1978). Number of primary 

branches per plant showed positive significant interaction with to number of secondary branch, thousand 

seed weight, and yield per plant and the negative interaction was found in number of siliqua per plant, 

number of seeds per Siliqua, siliqua length and yield per hector(Table 1). Similar results were obtained by 

Afroz et al. (2004), Rashid (2007), Siddikee (2006), Kumar et al. (1996), and Shabana et al. (1990). 

Negative associations were found by Vershney et al. (1986). Number of secondary branch showed positive 

significant interaction with number of Siliqua per plant, and negative interaction were found number of seed 

per siliqua, siliqua length, Thousand seed weight, yield per plant, yield per hector((Table 1). These findings 

were showing   similar to the reports of Chowdhary et al. (1987) and Mahmud (2008). Days to 50% maturity 

showed positive interaction only with number secondary branch, number of siliqua per plant, siliqua length, 

yield per plant on the other hand negative interaction were found in plant height, number of primary branch, 

number of seeds per Siliqua, thousand seed weight and yield per hecter (.  (Table 1). Siliqua per plant 

showed positive significant interaction with siliqua lenght and yield per plant. Whereas the negative   

interaction was found in number of seed per siliqua thousand seed weight and yeild per hecter (Table 1). 

Dileep et al. (1997) reported that number of siliquae per plant, were positively correlated with seed yield. 

Tyagi et al. (1996) reported that no. of seeds per siliqua had positive and significant effects. Length of 

Siliqua showed positive significant interaction with number of seeds per plant, yield per hector and showed 

negative interaction with thousand seed weight. (Table 1). Das et al. (1998) reported that seed yield per plant 

positively correlated with length of siliqua and seeds per siliqua. Seeds per Siliqua showed positive 

interection with thousand seed weight, yeild per hecter and negative interaction with number of siliqua 

length and   yield per plant ((Table 1). Dileep et al. (1997) reported that number of siliquae per plant, 

thousand seed weight were positively correlated with seed yield. Tyagi et al. (1996) reported that no. of 

seeds per siliqua had positive and significant effects on seed yield per plant. Thousand seed weight showed 

significant positive interaction with yield per heater ((Table 1). Saini and Sharma (1995), Kakroo and 

Kumar (1991) and Olsson (1990) found positive association which support the results
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Table 1. Genotypic and phenotypic Correlations co-efficient among different characters of F4 of 

Brassica rapa 

Parameters  

Plant  

height 

 

 

No. of    

Primary 

 Branch 

No. of   

Secondary 

 Branch 

No. of   

Siliqua/  

Plant 

No. of   

Seed/  

Siliqua 

Siliqua 

length 

(cm) 

TSW 

(gm) 

Yield/ 

Plant(gm) 

Yield/hectare 

(kg) 

Days to 5o% 

maturity 

rg 

-0.082 -0.576** 0.940** 0.618** -0.415* 0.090 -0.590** 0.423* -0.527** 

 rp -0.139 0.037 0.267 0.138 -0.266 0.073 -0.268 -0.121 -0.252 

P height (cm) rg  0.097 -0.364 0.151 -0.165 0.813** -0.408 0.443* 0.800** 

 rp  0.472* -0.009 0.490* 0.064 0.441* -0.170 0.470* 0.533** 

No. of   Primary 

Branch 

rg 

  0.006 -0.114 -0.223 -0.473* 0.980** 0.064 -0.192 

 rp   0.233 0.431* 0.145 0.036 0.082 0.450* 0.397 

No. of  Secondary 

Branch 

rg 

   0.885** -0.950** -0.277 -0.517* -0.564** -0.970** 

 rp    0.626** -0.287 0.137 -0.050 0.371 -0.048 

No. of  Siliqua/ Plant rg     -0.960** 0.293 -0.656** 0.095 -0.783** 

 rp     -0.285 0.315 -0.220 0.836** 0.226 

No. of  Seed/ Siliqua rg      -0.314 0.514* -0.312 0.524* 

 rp      0.069 0.15 0.258 0.462* 

Sili length (cm) rg       -0.514* 0.537** 0.301 

 rp       -0.270 0.262 0.229 

TSW (gm) rg        -0.342 0.883** 

 rp        0.405 -0.095 

Yield/plant(gm) rg         -0.812** 

 rp         0.444* 

** Significant at the 1% level of probability and 

* Significant at the 5% level of probability 

 

Path analysis revealed that plant height had positive direct effect on yield per hector followed by positive 

indirect effect on number of primary branches per plant, siliqua length. Negative indirect effect through days 

to 50% flowering, number of secondary branch, number of siliqua per plant  ,number of seed per siliqua, 

thousand seed weight and yeild per plant (Table 2). Mishra et al. (1987) and Shivahare et al. (1975) were 

found similar result. Number of primary branches per plant had the positive direct effect on yield per hector. 

This trait had positive indirect effect on plant height, number of secondary branch, number of siliqua per 

plant, and thousand seed weight. On the other hand negative indirect effect was found on days to 50% 

flowering, number of seed per siliqua, siliqua length and yield per plant (Table 2). Gupta et al. (1987) 

observed that primary branching and thousand seed weight had the direct effect on seed yield. Path co-

efficient analysis revealed that number of secondary branch has positive direct effect on yield per hector. 

Positive indirect effect through 50% maturity, number of primary branch and yeild per plant. On the other 

hand negative indirect effect via plant height, number of siliqua per plant, number of seed per siliqua, and 

siliqua length, thousand seed weight. (Ttable 2) Yadava et al. found the number of secondary branch had the 

highest positive direct effect on seed yield. Path co-efficient analysis revealed that days to 50% maturity had 

positive direct effect on yield per hector. Positive indirect effect through number of secondary branch, 

siliqua length . On the other hand days to maturity had negative indirect effect via plant height,number of 

primary branch  number of siliqua plant, number of seed per siliqua, thousand seed weight, yeild per plant 

(Table 2). Yadava (1982) revealed that days to maturity had positive direct effect on yield. Path co-efficient 

analysis revealed that, number of siliqua per plant had the negative direct effect on seed yield followed by 

positive indirect effect on days to 50% flowering, days to 50% maturity, plant height,  number of secondary 

branch  and siliqua length.  And this trait had negative indirect effect number of primary branches per plant, 

number seed per siliqua, thousand seed weight and yeild per plant  (Table 2). Yadava et al.  (1996) found the 
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number of siliquae per plant had the highest negative direct effect on seed yield. Path analysis revealed that 

length of siliqua had direct positive effect on yield per hector. This trait had also indirect positive effect on 

days to 50% maturity and plant height. On the other hand length of siliqua showed indirect negative effect 

on number of primary branch, number of secondary branch, number of siliqua  per plant, number of seeds 

per siliqua  and thousand seed weight  (Table 2). Chaudhury et al. (1978) reported that siliqua length had 

highest positive direct effect on seed yield. Seeds per pod had positive direct effect on yield per hector and 

positive indirect effect on number of siliqua per plant, thousand seed weight and yield per plant. On the 

other hand this trait showed negative indirect effect on days to 50%  maturity, plant height,number of 

primary branch, number of secondary branch and pod length, siliqua length,  (Table 2). Uddin et al. (1995) 

reported that seeds per siliqua and thousand seed weight had high positive direct effect on seed yield per 

plant.  Thousand seed weight had  negative direct effect on yield per hector  and positive indirect effect on 

number of primary branches per plant, siliqua per plant  number of seeds per siliqua  and yeild per plant . On 

the other hand this trait showed negative indirect effect on  50% maturity, plant height, number of secondary 

branch, siliqua  length  and (Table 2). Kudla (1993) reported that 1000 seed weight had positive direct effect 

on seed yield Through path analysis the residual effect was observed. The residual effect (R) was 0.3887, 

which indicating the character under study contributed towards seed yield per plant (Table 2). It was 

suggested that there were some others factors those contributed to the seed yield per plant not included in the 

present study may exert significant effect on seed yield. 

 

Table 5. Path coefficient analysis showing direct and indirect effect of yield components on seed yield 

in F4 

 

 

** Significant at the 1% level of probability and 

  * Significant at the 5% level of probability 

 

 

 

Days to 

50% 

maturity 

Plant 

height 

Number of  

primary 

Branches 

 

Number of 

Secondary 

Branches 

 

Number of   

Siliqua /plant 

 

Number of  

Seed /Siliqua 

Siliqua 

length 

Thousand 

Seed 

Weight gm 

Yield/ 

plant 

 

Yield/ha 

 

Days to 50% 

maturity 

0.571 -0.03 -0.587 1.598 -1.169 -0.468 0.231 -0.235 -0.439 -0.527** 

P height -0.047 0.37 0.099 -0.619 -0.286 -0.186 2.09 -0.163 -0.459 0.800** 

N o p B -0.329 0.036 1.018 0.01 0.216 -0.251 -1.216 0.391 -0.066 -0.192 

N O S B 0.537 -0.135 0.006 1.699 -1.673 -1.071 -0.712 -0.206 0.585 -0.970** 

N o Si /p 0.353 0.056 -0.116 1.504 -1.891 -1.082 0.753 -0.262 -0.099 -0.783** 

N o Se/Si -0.237 -0.061 -0.227 -1.615 1.815 1.127 -0.807 0.205 0.324 0.524* 

Sili length 0.051 0.301 -0.482 -0.471 -0.554 -0.354 2.571 -0.205 -0.557 0.301 

TSW gm -0.337 -0.151 0.998 -0.879 1.24 0.579 -1.321 0.399 0.355 0.893** 

Yeild/p 0.242 0.164 0.065 -0.959 -0.179 -0.352 1.381 -0.136 -1.037 0.812** 
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