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Abstract

In the present investigation, changes in individual alkaloid profiles were studied in Catharanthus roseus
(L.) G. Don. plants under treatment with Pseudomonas fluorescens. The Pseudomonas fluorescens
treatments were given by soil drenching on 38, 53, 68 and 83 days after planting (DAP) by soil
drenching. The plants were taken randomly on 45, 60, 75 and 90 DAP and used for estimating individual
alkaloids like Ajmalicine, Catharanthine, Tabersonine, Serpentine and Vindoline contents. It was found
that, Pseudomonas fluorescens has a profound effect and it caused a significant enhancement in the
production of individual alkaloids when compared to untreated control plants.
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Introduction

The strong and rapidly stimulating effect of fungal elicitor on plant secondary metabolism in
medicinal plants attracts considerable attentions and research efforts (Jaleel et al. 2007a). The
reasons responsible for the diverse stimulating effects of fungal elicitors are complicated and
could be related to the interactions between fungal elicitors and plant cells, elicitor signal
transduction, and plant defense responses (Karthikeyan et al. 2008).

Catharanthus roseus (L.) G. Don. (Madagascar periwinkle) is one of the highly exploited and
studied medicinal plants belong to the family Apocynaceae. C. roseus is a perennial tropical
plant that produces more than 100 monoterpenoid indole alkaloids (MIAs) including two
commercially important cytotoxic dimeric alkaloids used in cancer chemotherapy (Magnotta et
al. 2006). C. roseus is a good source of non-enzymatic and enzymatic antioxidants (Jaleel et al.
2006, Jaleel and Panneerselvam 2007). Lot of works have already been carried out in this plant
in its medicinal importance (Jaleel et al. 2007a-k, 2008a-j, 2009a, b), but the Pseudomonas
Jfluorescens effects on this medicinal plant attracted a little attention. To the best of our
knowledge, no information on the effect of Pseudomonas fluorescens on alkaloid production in
this medicinal plant is available. This investigation was aimed for finding out the extent of
changes in Ajmalicine, Catharanthine, Tabersonine, Serpentine and Vindoline production in C.
roseus under Pseudomonas fluorescens treatment.
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Materials and Methods
Plant materials and cultivation methods

The seeds of Catharanthus roseus (L.) G. Don. were collected from J. P. Laboratories, Rajapalayam,
Tamil Nadu, India. In an attempt to remove germination inhibitors, the seeds were leached with distilled
water for 5 days before the experiment. Seeds were then surface sterilized in aqueous solution of 0.1 per
cent HgCl, for 60 seconds to prevent fungal attack and rinsed in several changes of sterile water.

The seeds were sown separately in raised seed beds by broadcasting method and covered with fine soil to
ensure proper germination. The nursery beds were watered twice a day and weeded regularly in order to
ensure healthy growth of the seedlings. The land was repeatedly ploughed and brought to fine tilth and
divided into four plots prior to transplantation. Two plots for each variety were prepared, forty plants per
plot were planted for both the varieties at a distance of 30 x 45 cm and irrigated immediately for better
establishment. Subsequent irrigation was done two times in a week to keep the optimum moisture level
in the soil. '

One plot for each variety was subjected to triadimefon treatment and another one was kept as control.
Pseudomonas fluorescens @ 1 mg was given to each plant by soil drenching and another set of plants
were subjected to foliar spray. The Pseudomonas fluorescens treatments were given by soil drenching on
38, 53, 68 and 83 days after planting (DAP) by soil drenching. The plants were taken randomly on 45,
60, 75 and 90 DAP and used for estimating individual alkaloids like Ajmalicine, Catharanthine,
Tabersonine, Serpentine and Vindoline contents.

Extraction and estimation of alkaloids

Extraction of alkaloids ajmalicine, catharanthine, serpentine, tabersonine and vindoline were carried out
by following the standard method of Tikhomiroff and Jolicoeur (2002). The quantity of alkaloids was
expressed in pg/g FW (El-Sayed and Verpoorte 2004).

Results and Discussion

During the early stages of plant growth, the alkaloid contents were less in C. roseus. But the
content increased with the age of plant in both control and treated plants. The alkaloid content
increased in Pseudomonas fluorescens treated plants when compared to control. Similar results
were obtained in PGR application in Catharanthus plants. Increased alkaloid content was also
reported in Catharanthus plants by the application of 2,4-D, kinetin and TAA (Amit et al.
2005). In cell suspension culture, if the glucose concentration is increased in the medium, the
secologanin got increased simultaneously with increase in the terpenoid indole alkaloid
production in Catharanthus plants (Contin et al. 1998). There are reports on improvement of
indole alkaloid production in cell cultures of C. roseus treated by various elicitors (Zaho et al.
2005). The content of alkaloids in C. roseus have been found influenced by individual factor,
such as stage of plant growth and triadimefon, a plant growth regulator, treatment (Jaleel et al.
2006). In conclusion, our results indicated that the exogenous Pseudomonas fluorescens
application at low concentration could be used as a potential tool to increase defense
mechanisms and the level of active principles in medicinal plants. -

Karthikeyan (2008) reported that due to PGPR inoculation besides increasing yield also
enhanced the alkaloid contents of roots especially ajmalicine in C. roseus due to the production
of IAA. In the present study, increase in ajmalicine content in the root may be due to the
production of growth promoting substances like IAA by the PGPR. Since the PGPR, which
normally induces, gibberellins, auxins and thereby by the rhizobacteria enhanced proliferation
of root system, which in turn enhanced mineral uptake and consequently increased dry matter
production (Karthikeyan et al. 2007)? Continuous availability of growth regulators induced
different alkaloids with variable effects among the regulators (El-Syed and Verpoorte 2004).
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Our results have good significance, as these increases the secondary metabolites of this

traditional medicinal plant.
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Figure 1. Effect of Pseudomonas fluorescens elicitation on alkaloid Ajmailicine contents of C. roseus
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Figure 2. Effect of Pseudomonas fluorescens elicitation on alkaloid Serpentine contents of C. roseus
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Figure 3. Effect of Pseudomonas fluorescens elicitation on alkaloid Catharanthine contents of C. roseus
seedlings. (Con- Control; PF- Pseudomonas fluorescens; DAP- Days after planting).
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Figure 4. Effect of Pseudomonas fluorescens elicitation on alkaloid Tabersonine contents of C. roseus
seedlings. (Con- Control; PF- Pseudomonas fluorescens; DAP- Days after planting).
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Figure 5. Effect of Pseudomonas fluorescens elicitation on alkaloid Vindoline contents of C. roseus
seedlings. (Con- Control; PF- Pseudomonas fluorescens; DAP- Days after planting).
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