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ABSTRACT

108 white rust resistant lines of Brassica juncea derived from Brassica napus and Brassica carinata evaluated with three

checks viz. NRCDR02, Rohini, and NRCHB101 for 19 characters through PCV, GCV, heritability, correlation and path

analysis. Length of secondary branch had highest PCV and GCV followed by number of secondary branch, number of pod

on secondary branch. Number of secondary branch showed highest heritability followed by plant height and first effective

branch. Number of secondary branch showed highest GAM followed by length of secondary branch. Plant height, number

of primary and secondary branches per plant, length of main shoot, primary branches and secondary branches, number of

siliqua on main shoot, primary branch and secondary branch, number of seed per pod, 1000-seed weight, biological yield

per plant, harvest index and days to maturity presented positive and significant correlation with seed yield per plant at

both phenotypic and genotypic level. Path analysis revealed that number of seed per siliqua had highest positive direct

effect onseed yield per plant followed by siliqua on main shoot, siliqua on primary branch, siliqua on secondary branch,

pod angle and 1000-seed weight also had positive direct effect on seed yield per plant.
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INTRODUCTION

India is one of the largest rapeseed‐mustard growing countries in the world, occupying the first position in Area and second

position in Production after China. There are much of need diversity present in germplasm of Indian mustard for different yield

and yield contributing traits but there is no diversity present for disease resistant in Indian mustard. A crop is faced many biotic

and abiotic stresses in its season duration. All of them, one of the biotic stress is White rust caused by Albugo candida reduces the

yield up to 60 % in the favorable and late sown condition. All the released high yielding varieties are succeptible to white rust.

Hence, the present investigation is carried out to assess the nature and magnitude of genetic variability, their inter-relationships

and contribution towards seed yield to generate high yielding recombinants with resistant for the development of high yielding

cultivar in Indian mustard adapted to late sown condition for the benefit of farmers.

MATERIAL AND METHOD

Experimental material comprised of 108 white rust resistant lines and three checks namely NRCDR02, Rohini and

NRCHB101. All the lines showed in Augmented Block Design at Directorate of Rapeseed-mustard Research, Bharatpur
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during Rabi season of 2010-11. Each line sowed ion five rows and row to row spacing is 30cm and plant to plant spacing is

10cm and all agronomic practices applied for the better performance. At the time of maturity randomly selected five plants

from each line for recording of data. Data were recorded for 19 characters (Plant height, first effective branch, number of

primary branch, number of secondary branch, length of main shoot, length of primary branch, length of secondary branch,

siliqua on main shoot, siliqua on primary branch, siliqua on secondary branch, pod length, pod angle, number of seed per

pod, 1000-seed weight, oil content, seed yield per plant, biological yield per plant, harvest index and days to maturity).

These data were used for statistical analysis. Genotypic and phenotypic correlation coefficients were computed as

suggested by Al-Jibouriet al. (1958) and path coefficient were worked out as Dewey and Lu (1957).

REULTS AND DISCUSSIONS

Analysis of variance revealed significant for most of the characters under study except number of primary branch, siliqua

length, and number of seed per siliqua, 1000-seed weight, and biological yield per plant and harvest index indicating

presence of wide spectrum variability (table 1). The view of the data in table 2 depicted, Estimates of Genotypic coefficient

variation varied from oil content (1.42) to length of secondary branch and phenotypic coefficient variation showed similar

trend for the respective traits. Maximum and minimum differences between GCV and PCV were observed for 1000-seed

weight and plant height indicating the influence of environment for these characters, respectively. Heritability was

maximum for plant height and length of secondary branch (0.97) followed by first effective branch and length of primary

branch.GCV along with heritability estimate gave the precise picture of genetic gain to be exploited through selection as

suggested by Burton (1952).High values of GCV coupled with heritability were observed for length of secondary branch

and number of secondary branch suggesting that additive gene action might play major role in the expression these

characters and selection would be rewarding in further improvement of these characters (Mahmood et al., 2003; Pant and

Singh, 2001; Khulbe et al., 2000; Shalini et al., 2000 and Ghosh and Ghulati, 2001). A parameter having high heritability

and high genetic advance are considered under control of additive genes which highlighted the usefulness of selection

based on phenotypic performance. (Goshak and Ghulati, 2001; Khulbe et al., 2000; Chaudhary et al., 1999 and kakroo et

al, 2000) genetic advance as % of mean was maximum for number of secondary branch (44.09) followed by length of

secondary branch (38.48), number of siliqua on secondary branch (33.45), seed yield per plant (27.10).While a parameter

having high h2 but low G.A. is considered under control non-additive genes. High values genetic advance for number of

secondary branch (44.90) and length of secondary branch (38.48) depicted that mass selection based on these parameters

could be useful in improving the seed yield from 38.48 to 44.90.

Correlation coefficient analysis (table 3) revealed that number of siliqua on primary branch had strong positive

correlation with seed yield (0.59) followed by number of siliqua on main shoot (0.55), 1000-seed weight (0.56), length of primary

branch (0.48), length of secondary branch (0.46), number of siliqua on secondary branch (0.45), plant height (0.40), number of

seed per siliqua, biological yield per plant (0.38), length of main shoot (0.37), number of secondary branch (0.26), days to

maturity (0.22), harvest index (0.20) and number of primary branch (0.18) (Bikram singh, 2004, Sirohi et al., 2004, Sudan et al.,

2004, Kardam and singh, 2005, Sharad and Basudeosingh, 2005 and Tusar et al., 2006). Similarly siliqua length (0.15) and oil

content (0.00) showed positive and non-significant correlation with seed yield per plant and first effective branch (-0.11) and

siliqua angle (-0.01) showed negative and non-significant correlation with seed yield.
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CONCLUSIONS

Path coefficient analysis (table 4) revealed that number of seed per siliqua had maximum direct effect (0.51) on seed

yield. This is not supported by any other character through indirect effect. Character 1000-seed weight (0.45) was second best

in its direct effect and this is not supported by any other characters. Trait siliqua on main shoot had positive direct effect (0.42)

and also supported by siliqua on primary branch through indirectly. Character siliqua on primary branch had positive direct

effect (0.27) this is supported by siliqua on main shoot. Siliqua on secondary branch had positive direct effect (0.16) on seed

yield and this is supported by siliqua on main shoot and siliqua on primary branch. Character siliqua angle had direct effect

(0.12) on seed yield and not supported by any other character. Character main shoot length, secondary branch length and

biological yield per plant had negative direct effect on seed yield per plant but these characters showed positive correlation

with seed yield per plant due to supported by other characters( poonam and Singh, 2004;, Kardam and Singh, 2005;, Bikram

singh, 2004; and Tusar et al., 2005;). First effective branch and days to maturity had negative direct effect on seed yield. Plant

height, number of primary branch, number of secondary branch length of primary branch, length of secondary branch directly

increase the seed yield in Indian mustard. A parameter which had high range of genetic variability, high heritability, high

genetic advance, highest degree of positive and significant correlation coefficient and highest direct effect on seed yield would

be very effective and excellent tool for improving seed yield potential. Such a parameter in this study was number of siliqua

on secondary branch which could raise the seed yield potential up to 33.45 % followed by length of secondary branch. It is

concluded that selection of plants on the basis of number of siliqua on secondary branch and length of secondary branch

would raise the potential of seed yield from 1.24 to 44.90 %.
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APPENDICES

Table 1: Analysis of Variance for 19 Yield and Yield Component Traits of White Rust Resistant Line in
(B.Juncea) Indian Mustard

Table: 2. Mean, Range of Phenotypic Variability, GCV, PCV, Heritability,  Genetic Advance And Genetic
Advance As % of Mean in White Rust Resistant Lines of B.Juncea

Character MEAN Range PCV GCV h2 GA GAM
1 plant height 204.27 168.8 - 264.7 8.54 8.44 97.789 34.74 17.008
2First effective branch 68.11 28.5 -105 23.62 23.18 96.13104 31.26 11.442
3number   of primary branch 5.42 3.25 - 8.55 24.19 20.44 59.8479 1.36 22.007
4number of secondary branch 6.89 2.6 - 17 45.86 43.54 89.03921 5.51 44.909
5length of  main shoot 67.83 46.8 - 85 11.44 10.40 79.10112 11.50 6.085
6length of  primary branch 46.29 33.4 -64 13.58 13.00 90.87623 11.26 9.704
7length of secondary branch 15.93 5.7 - 31.13 60.38 59.57 97.25783 19.01 38.489
8numbr of pod on main shoot 43.12 31 - 56.8 16.51 15.34 84.13437 11.46 9.964
9numbr of pod on primary branch 29.89 17.8 - 43.75 19.96 18.52 83.81696 9.56 13.090
10number of pod on secondary branch 10.01 3.7 - 24.25 43.48 40.36 83.93398 6.98 33.454
11pod length 3.68 2.94 - 4.75 24.00 15.27 -47.223 -0.55 -15.809
12pod angle 24.03 15 - 33.5 17.79 15.54 68.91443 5.30 10.670
13number of seed pr pod 13.48 10 - 24.8 14.91 11.30 25.96093 0.82 4.263
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Table 2 Contd.,
14test weight 4.66 3.6 - 5.7 21.41 13.55 -49.65007 -0.65 -13.875
15oil content 41.20 39.34 - 42.3 1.54 1.42 82.61722 1.00 3.041
16seed yield per plant 5.73 2.33 - 6.55 23.52 20.88 73.16295 1.80 27.109
17Biological yield per plant 13.57 10.8 - 20.05 15.39 11.10 7.870835 0.24 1.246
18harvest index 42.22 19.4 - 47.35 21.20 16.50 34.92182 5.01 3.97
19Days to maturity 137.45 128 - 146 2.69 2.53 86.24493 6.17 2.33

Table 3: Genotypic Correlation between Yield and Yield Component Traits in Indian Mustard (Brassica Juncea)
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Table 4: Path Coefficient Analysis for 18 Characters Towards Seed Yield Per Plant in B.Juncea


