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ABSTRACT

Crotalaria juncea L. (2n=16) is an important Indian originated fiber crop. The analysis of variance revealed significant
genotypic differences for all thirteen characters under study. A wide range of variability was observed for different traits
indicating the scope for selection of suitable initial breeding material for further improvement. The highest genotypic
coefficient of variation was observed for root nodules per plant followed by fresh weight of root nodules per plant. The
high heritability were observed for days to 50 % flowering, fresh weight of root nodules per plant, dry weight of root
nodules per plant, root nodules per plant, fresh weight of plant and leaf length. Genetic advance expressed as percentage
of mean were found high for root nodules per plant, fresh weight of root nodules per plant, dry weight of root nodules per
plant, fresh weight of plant and days to 50 % flowering, indicating presence of additive gene action for these traits, so
more emphasis should be given to these characters as far as selection procedure is concerned. High heritability with high
genetic advance as per cent of mean were observed for root nodules per plant, fresh weight of root nodules per plant, dry
weight of root nodules per plant, fresh weight of plant and days to 50 % flowering compared to other traits. Hence,
priority should be given to these traits in formulating selection strategies on the basis of these traits to realize better
green biomass by selection.
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INTRODUCTION

Sunnhemp (Crotalaria juncea L.) is a plant of sub-order papilionaceae of the order Fabaceae is an annual
shrub cultivated as multipurpose legume especially for its fine fibre in many countries including India.
The sunnhemp crop is native to India. Sunnhemp as a fibre and green manuring crop is cultivated in all
states of India. It is the producer of sunnhemp fibre followed by Bangladesh and Brazil. Species of this
genus are wide spread throughout tropical, sub-tropical and to a lesser extent in temperate countries.
Sunnhemp generally reported to be self-incompatible plant. Cross pollination is extensive and self-
pollination occurs only after the stigmatic surface has been stimulated by insect or some other means [8].
Sunnhemp is the one of the important fibre crop of India, where it is grown for green manuring and fibre
purpose. It is also considered as the king of green manuring crops which adds about 40 to 60 kg nitrogen
per hectare into the soil [12].

During the past few years intensive research work has been initiated in India to improve the green
biomass as well as quality of fibre. It is well known that yield is a very complex character and it is the
result of interaction of number of factors inherent to plants and the environment in which it is grown.
Therefore, it becomes difficult for plant breeders to evaluate and select for this complex polygenic
character directly. The improvement in yield and its components depends on the nature and magnitude of
genetic variability present in the population. The genetic variability in conjunction with total variability
can be used in predicting the gain for a given selection intensity.
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The fundamental goal in any crop improvement programme is to increase the yield potential of the crop.
A successful breeding programme for yield improvement through phenotypic selection is mainly
dependent on the nature and magnitude of variation in the available material and part played by the
environment in the expression of the plant characters i.e. phenotype. This required the partitioning of the
overall variability into its heritable and non-heritable components with the help of suitable genetic
parameters such as genetic coefficient of variation, heritability and genetic advance.

MATERIAL AND METHODS

The present investigation was carried out using thirty genotypes of sunnhemp collected from various
locations throughout the country. The thirty genotypes were sown in randomized block design at
research farm of Department of Genetics and Plant Breeding, N. M. College of Agriculture, Navsari
Agricultural University, Navsari during late kharif 2017. A spacing of 30 cm between rows and 10 cm
between plants within the row was maintained. Two guard rows surrounded the experiment to avoid
damage and border effects. Data was collected from five randomly selected plants tagged from each
accession.Analysis of variance was carried out as per standard procedure [11]. Genotypic coefficient of
variation (GCV) and phenotypic coefficient of variation (PCV) [3], heritability [1], genetic advance [5],
were estimated.

RESULT AND DISCUSSION

The analysis of variance showed that the genotypes under study differed significantly among themselves
for all the thirteen characters. Similar results for most of the characters were also reported by Qamar et
al. [13], Rao et al. [14], Venkatesan et al. [19], Bakshi and Ghoshdastidar [2], Reddy et al. [16], Kumar et al.
[7], Ojo et al [10]. Wide variability facilitates the better chances of improvement. The mean, range,
genotypic (GCV) and phenotypic (PCV) coefficients of variation, heritability and genetic advance as per
cent of mean for all the characters are presented in Table 1. The magnitude of PCV was higher than that
of GCV for all the traits.The highest genotypic coefficient of variation was observed for root nodules per
plant followed by fresh weight of root nodules per plant. The moderate amount of variation was observed
for dry weight of root nodules per plant, fresh weight of plant, days to 50 % flowering and leaf length.
While stem diameter, internodes per plant and plant height, leaf area, C:N ratio, root length and primary
branches per plant had the lower coefficients of variation. Similar results were also obtained by Rao et al.
[14] for number of nodules per plant, leaf area and dry weight of root nodules per plant and Dev et al. [4]
for primary branches per plant.

The highest value of PCV was observed for root nodules per plant, fresh weight of root nodules per plant
and leaf area. The moderate value of PCV was observed for dry weight of root nodules per plant, fresh
weight of plant, primary branches per plant, leaf length, stem diameter, days to 50 % flowering, root
length and internodes per plant. While plant height had the lowest PCV. Similar results were also
obtained by Rao et al. [14] for number of nodules per plant, leaf area and dry weight of root nodules per
plant, Rathi and Dhaka [15] for primary branches per plant, Joshi et al. [6] for branches per plant and Dev
et al. [4] for primary branches per plant.

Heritability which denotes the proportion of genetically controlled variability expressed by a programme
for a particular character or a set of characters is very important biometrical tool for guiding plant
breeders for adoption of appropriate breeding procedure. In the present study, high heritability estimates
were observed for days to 50 % flowering and was followed by fresh weight of root nodules per plant, dry
weight of root nodules per plant, root nodules per plant, fresh weight of plant and leaf length. Less
influence of environmental effects on the characters leads to high heritability estimates. This also
suggested that the phenotypes were the true representative of their genotypes for these traits and
selection based on phenotypic value could be more reliable. Similar observations were reported by Rao et
al. [14] for leaf area, root nodules per plant and dry weight of root nodules per plant, Yadav et al. [20],
Kumar et al. [7], Malik et al. [9], Tiwari & Lavanaya [18] for days to 50 % flowering, Ojo et al. [10] for root
nodules per plant and days to 50 % flowering. High heritability for all the characters studied indicated the
preponderance of additive gene effects. Therefore, further improvement through individual plant
selection on the basis of these traits would be possible. Whereas, lower heritability values indicated little
scope for improvement. The heritability estimates were found to be moderate for C:N ratio, root length
and plant height.

Genetic advance is the deviation in the characters of selected population over the base population. If the
value of genetic advance is more than there will be good progress over population mean. Heritability and
genetic advance are important parameters. Heritability estimates along with genetic advance are more
helpful in predicting the gain under selection than heritability estimates alone. Hence, heritability values
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used in conjunction with the genetic advance would be more reliable than heritability alone [5] which will
be helpful in forming selection procedures.

High heritability with high genetic advance as per cent of mean were observed for root nodules per plant,
fresh weight of root nodules per plant, dry weight of root nodules per plant, fresh weight of plant and
days to 50 % flowering compared to other traits. Hence, priority should be given to these traits in
formulating selection strategies on the basis of these traits to realize better green biomass yield by
selection. Similar results were also reported by Yadav et al. [20] and Saroj et al. [17] for days to 50 %
flowering.Thus results indicated the substantial contribution of additive genetic variance in the
expression of these characters and could be improved through individual plant selection.

The result revealed low heritability coupled with low genetic advance as percent mean for internodes per
plant, primary branches per plant, stem diameter and leaf area. The character leaf length showed high
heritability coupled with moderate genetic advance as percent of mean. High heritability accompanied
with moderate genetic advance as percent of mean indicated that genotypes under study were diverse
with immense genetic potential and further improvement in the trait is possible by adopting simple
selection technique.

Moderate heritability coupled with low genetic advance as percent of mean was observed for the
characters plant height and root length and moderate genetic advance as percent of mean for C:N ratio. It
indicated that the character is highly influenced by environmental effects and selection would be
ineffective.

Table 1: Mean, range, variability parameter, heritability and genetic advance for different traits in

sunnhemp
Parameters 5 2
o) XZ2ao
z g e | 2 | 2 | 8|2 |g8|=5¢8
g % o o ® S S |SE | 858
5| 20 °
<
Days to 50 % 67.82 | 50.00-85.00 | 75.39 69.31 6.08 12.28 |12.80 | 91.94 24.25
flowering
Plant height (cm) 156.18 146.00- 70.69 23.72 | 46.96 3.12 | 5.38 33.56 3.72
168.33
Internodes per plant | 36.54 | 31.33-42.67 | 18.28 3.53 14.75 514 |11.70 | 19.32 4.66
Primary branches 3.75 3.00-4.33 0.47 0.07 0.40 7.28 |18.25 | 1591 5.98
per plant
Stem diameter (cm) 2.47 2.03-2.87 0.13 0.02 0.10 6.15 |[14.38 | 18.30 5.42
Leaf length (cm) 9.59 6.67-12.00 2.27 1.38 0.89 12.24 |15.72 | 60.69 19.65
Leaf area (cm?) 6.72 5.33-8.33 1.84 0.30 1.55 8.11 (20.20 | 16.12 6.71
Root length (cm) 32.39 | 27.00-39.33 | 14.68 6.01 8.67 7.57 ]11.83 | 40.93 9.97
C:N ratio 24.86 | 22.47-30.70 7.03 4.08 2.95 8.12 [10.66 | 57.99 12.74
Root nodules per 10.38 4.67-14.00 6.39 5.26 1.13 22.10 (24.36 | 82.29 41.30
plant
Fresh weight of root 2.68 1.59-3.47 0.32 0.29 0.03 20.13 |21.26 | 89.63 39.25
nodules per plant
(g
Dry weight of root 1.09 0.64-1.31 0.04 0.04 0.01 17.54 [19.03 | 84.91 33.28
nodules per plant
(g
Fresh weight of 66.88 | 50.33-85.67 | 159.17 | 124.06 | 35.10 | 16.65 [18.86 | 77.95 30.29
plant (g)
CONCLUSION

In conclusion the analysis of variance revealed the presence of sufficient variability among the all
genotypes for different characters. Maximum range of variation indicated the presence of wide variation
for the characters. The values of phenotypic coefficient of variation were slightly higher than genotypic
coefficient of variation indicating the less influence of environmental factors in most of the characters.
The high estimates of heritability coupled with high genetic advance expressed as percentage of mean
was observed for root nodules per plant, fresh weight of root nodules per plant, dry weight of root
nodules per plant, fresh weight of plant and days to 50 % flowering may be attributed to the
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preponderance of additive gene action and these traits possess high selective value. Hence, emphasis
should be focused on selection to improve biomass production in sunnhemp.

ACKNOWLEDGEMENT / FUNDING

I am thankful to Navsari Agricultural University for providing the basic facilities and funding for carrying
out the research. This research is a part of MSc Thesis titled “Genetic diversity analysis for green biomass
and its components in sunnhemp [Crotalaria juncea (L.)]).

AUTHOR CONTRIBUTIONS

All author equally contributed to the research.

CONFLICT OF INTEREST

There is no conflict of interest.

ETHICAL APPROVAL

This article does not contain any studies with human participants or animals performed by any of the

authors.

REFERENCES

1. Allard, R. W. (1960). Principle of Plant Breeding. John Willey and Sons. NewYork, pp: 89 and 93.

2. Bakshi, A. and Ghoshdastidar, K K. (2004). Studies on genetic variability in black gram [Vigna mungo (L.)
Hepper]. Indian Agric., 48(3): 149-152.

3. Burton, G. W. (1952). Quantitative inheritance in grasses. Proc, 6th Int. Grassland Cong., 1: 227-287.

4. Dev, A, Verma, P. and Kumhar, B. L. (2017). Genetic character variability studies in desi chickpea (Cicer
arietinum L.) genotypes. Int. J. Curr. Microbiol. App. Sci., 6(4): 20-25.

5. Jhonson, H. W, Robinson, H. F. and Comstock, R. E. (1955). Genotypic and phenotypic correlation in soyabeans
and their implication in selection. Agron. J., 4: 477-483.

6. Joshi S. N, Bhave. S. G, Sawanl], S. S., Bendale. V. W. and Desai, S. S. (2009). Genetic variability and correlation
studies in horse gram [Macrotylomaunlflorum (Lam.) Verde]. J. Arid. Legumes,6(1):6-9.

7. Kumar, D. S.,, Kumar, P. V. and Rao, V. S. (2006). Genetic variability and character association in pigeon pea
[Cajanuscajan (L.) Millsp]. The Andhra Agric. J., 53(1&2): 116-118.

8. Kundu, B. C. (1964). Sunnhemp in India. Proc. Soil Crop Society. Florida. 24: 396-404.

9. Malik, M. F. A, Muhammad, A, Qureshi. A. S, and Ghafoor, A. (2006). Assessment of genetic variability, correlation
and path analysis for yield and its traits components in soyabean. Pak. J. Bot., 39(2): 405-413.

10. Ojo, D. K., Amira, J. O., and Oduwaye, O. A. (2007). Genetic variability for biological nitrogen fixation traits in
tropical soyabeans [Glycine max (L.) Merr]. Nature and Sci., 5(2): 11-15.

11. Panse, V. G. and Sukhatme, P. V. (1985). Statistical Methods for Agricultural Workers (Second edition), ICAR, New
Delhi.

12. Pradhan, S. K, Prakash, S. and Sarkar, S. K. (1999). Sunnhemp. In: Fifty years of research in jute and allied fibres
agriculture. A golden jubilee volume 1948-1997. Central Research Institute for Jute and Allied Fibres, (1.C.AR),
Barrack pore, W. B, pp. 203-209.

13. Qamar, I, Muhammad, N. and Mirza, S. N. (1993). A study of various genetic parameters in forage peas. Pakistan.
J. Agric. Res., 14(2&3): 198-203.

14. Rao, P. ], Singh, R. K. and Singh, R. M. (2003). Induced variability and character association of nitrogen fixation
traits in rahjmash [Phaselous vulgaris (L.)]. The Andhra Agric. J., 50(3-4): 235-237.

15. Rathi, R. S, and Dhaka. R. P. (2007). Genetic variability and path analysis in pea. [Pisumsativum]. Journal of Plant
Genet Resources.20(2): 126-129.

16. Reddy, D. M, Rao, Y. K, Murthy, S. S. N. and Reddy, M. V. (2004). Genetic variability and divergence in mungbean.
Indian J. Pulse. Res., 17(1): 77-79.

17. Saroj, S. K,Singh, M. N,, Kumar, R. Singh, T. and Singh, M. K. (2013). Genetic variability, correlation and path
analysis for yield attributes in pigeonpea. Institute of Agril. Sci., 8(3): 941-944.

18. Tiwari G. and Lavanya, G. R. (2012). Genetic variability, character association and component analysis in F4
generation of fieldpea [Pisumsativum var. arvense L.]. J. Agric. Sci., 25(2): 173-175.

19. Venkatesan, M., Prakash, M. and Ganesh, J. (2003). Genetic variability, heritability and genetic advance analysis in
cowpea [Vignaunguiculata (L.) Walp.]. Legume Res., 26(2): 155-156.

20. Yadav, O.P., Gupta, S. K. and Lather, B. P. S. (2004). Genetic variability in sunnhemp [Crotalaria juncea). Agric. Sci.

Digest., 24(3): 231-232.

Copyright: © 2020 Society of Education. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

ABR Vol 11 [3] May 2020 107|Page © 2020 Society of Education, India




