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ABSTRACT

The indigenous systems of medicine namely Siddha, Ayurveda and Unani have been in existence for several centuries. The major lacuna
in the cultivation of Withania somnifera is non-availability of standard agro techniques to increase the yield and quality. It is obvious that
without clear understanding on the cultivation Withania somnifera of, the use of various chemicals and in organics may deteriorate the
quality of the products. Novel solutions for plant growth enhancement are required to increase the yield and quality of and to reduce the
Withania somnifera burden on our resources and environment. A pot culture experiment was conducted Department ofl Microbiology
Sribharathi Arts and Science College for Women, Kaikkurichi, Pudukkottai, Tamilnadu, India., to know the effects of inoculants,

diazotrophs like Azospirillum, and Azotobacter on seed germination and vigour index of Withania somnifera.

Key words: Ashwagandha, Rhizobacteria, Germination , Vigour Index.

Copyright © 2018, Rajasekar and Nathiya. 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.

Citation: Rajasekar, S. and Nathiya, G., 2018. “Effect of rhizobacterial inoculation on the germination and vigour index of ashwagandha (Withania
somnifera Dunal) ” International Journal of Current Research in Life Sciences, 7, (04), 1452-1453.

INTRODUCTION

Ashwagandha (Withania somnifera Dunal.), a traditional
medicinal plant is cultivated in different parts of Tamil Nadu.
Because of its medicinal value and alkaloid content there is a
great demand for the crop leading to an intensification of its
cultivation. The knowledge on the use of various
agrotechniques to increase the yield and quality of
ashwagandha is inadequate. The rhizobiocoenosis is an
important biological process that plays a major role in
satisfying the nutritional requirement of these crops.

e Screening the isolates of PGPB for their efficiency to
improve plant growth traits.

e To study the effect of inoculation of various
rhizobacteria on growth, yield and quality of
ashwagandha.

e To formulate a suitable microbial consortium for
ashwagandha.

MATERIALS AND METHODS

Preparation of Seeds: The seeds were treated with the
individual and combined rhizobacterial liquid inoculants (5 ml
107" seeds) and shade dried for 30 min.
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The treated seeds were placed in plastic cups filled with sterile
sand and incubated at 28+1°C at 95% relative humidity. Shoot
length, root length and germination per cent were recorded at
30™ day after sowing and vigour index was calculated by the
procedures suggested by Abdul-Baki and Anderson (1973).

Vigour index = Germination per cent x Plant height

Estimation of seeds germination

The germination per cent of seeds inoculated with rhizobacteria
was higher than uninoculated control. Combined inoculation of
all the four isolates (Azotobacter-AAt-13, Azospirillum
lipoferum-AAz-1,  Bacillus-APb-19, and  Pseudomonas
fluorescens-APf-5) resulted in maximum germination (86.66
per cent) when compared to other combinations. The combined
inoculation of Azospirillum lipoferum-AAz-1, Azotobacter-
AAt-13, Bacillus-APb-19 and Pseudomonas fluorescens-APf-
5 also showed maximum vigour index of 502.62 when
compared to uninoculated control and single inoculations.
(Table-1).

RESULTS AND DISCUSSION

Production plant growth promoting substances by the
rhizobacteria have been found to increase the root length and
root biomass (Khalid ef al., 2004) and this better developed
root system may increase the mineral uptake in plants. In the
present investigation, the inoculation of rhizobacteria enhanced
the growth and yield parameters of ashwagandha.
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Table 1. Effect of rhizobacterial inoculation on the germination and vigour index of ashwagandha seedlings under sterile conditions

Treatments

Days for germination of ashwagandha

Germination per cent Vigour Index

T, — Azospirillum (AAz-1) 10.00 78.33 281.98
T, — Azotobacter (AAt-13) 10.00 72.66 217.98
Ts —Bacillus (APb-19) 10.00 71.33 202.52
T4 — Pseudomonas (APf-5) 9.00 75.66 242.11
Ts—T1+T2 9.00 80.00 312.00
Te—T1 +T3+T4 9.00 83.33 408.31
T;— T2 +T3+T4 9.00 82.66 388.50
Tg— T1+T2+T3 9.00 80.33 345.41
To— TI+T2+T3+T4 9.00 86.66 502.62
Tio — Uninoculated control 11.00 69.33 175.00
SEd 0.81

CD (P=0.05) 1.71

Inoculation with various rhizobacteria enhanced the yield essntial oil. Productivity and chemical composition of

germination and proliferation of root system and this might be
due to the production of IAA and GA by these organisms. In
the present investigation, the inoculation of rhizobacteria
enhanced the growth and yield parameters of ashwagandha.
Inoculation with various rhizobacteria enhanced the root
elongation and proliferation and this might be due to the
production of IAA and GA by these organisms. The inoculated
PGPR strains usually have been found to increase the root
length and root biomass (Yan et al., 2003; Chakraborty et al.,
2003; Pal et al, 2003 and Khalid et al., 2004) and this better
developed root system may increase the mineral uptake in
plants. The present study indicated higher shoot and root
length, dry matter, yield and alkaloid content of ashwagandha,
when the mixed inoculant of Azospirillum, Azotobacter,
Bacillus and Pseudomonas was applied. The free-living plant
growth-promoting rhizobacteria (PGPR) can be used in a
variety of ways to increase the plant growth. The addition of
PGPR increased the germination rate, root growth, leaf area,
chlorophyll content, magnesium content, nitrogen content,
protein content, hydraulic activity, tolerance to drought, shoot
and root weights, and delayed leaf senescence which reflected
in higher grain yield (Lucy et al., 2004).

REFERENCES

Abdul-Baki, A.A. and Anderson, J.D. 1973. Vigour
determination in soybean seed multiple criteria. Crop Sci,
13: 630-633.

Abdulla, A T., Hanafy, M.S., EI-Ghawwas, E.O. and Ali, Z.H.
2012. Effect of compost and somebiofertilizers on growth,

Rosmarinus  offcinalis Journal Harticultral,
4(2) :201-214.

Chakraborty, U., Chakraborty, B.N., Chowdhury, P. R.,
Tongden, C. and Basnet, M. 2003. Investigation on plant
growth promoting rhizobacteria of tea rhizoshere.
6" International workshop on PGPR, /ISR., Calicut, Kerala,
pp. 78-82.

J.E. Loper , M.D. Henkels. 1997. Appl. Environ.Microbiol, 63:
99-105.

Khalid, A., Arshad, M. and Zahir, Z.A. 2004. Screening plant

growth-promoting rhizobacteria for improving growth and

plants.

yield of wheat. J. Appl. Microbiol,
96: 473-480

Lucy, M., Reed, E., Bernard, R. and Glick, B.R. 2004.
Applications of free living plant growth-promoting

rhizobacteria. Antonie van Leeuwenhoek, 86: 1-25

Panday, H., Nandi, S.K., Nandi, S.K., Nadeem, M. and Palni,
L.M.S. 2000. Chemical stimulation of Seed Germination in
Aconitum heterophyllum Wall.and A.balforii Stapf.:
Important Himalayan species of medicinal value. Seed
Sci.Technol, 28:39-48.

Sharma, RK., Sharma, S. and Sharma, SS. 2006. Seed
germination behaviour of some medicinal plants of Lahaul
and Spiti cold desert (Himachal Pradesh) : implications for
conservation and cltivaction. Curr Sci, 90 (8) :1113-1118.

Singh, R.H., Nath, S.K. and Behere, P.B. 1990. Depressive
illness a therapeutic evaluation with herbal drugs. J. Res, in
Ayurvedha and Siddha, 11: 1-6.

Yan, Z., Reddy, M.S. and Kloepper, JJZW. 2003. Survival and
colonization of rhizobacteria in a tomato transplant system.
Canadian J. Microbiol, 49 : 383-9.

sk skoskosk kook



