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Introduction:-

Crocus sativus L. is regarded as the most precious and expensive spice of the world (Abdullaev et al., 1992;
Abdullaev, 1993). For food colorant and spice the dry stigmas of C. sativus L. are being used (Abdullaev et al.,
1992; Aguero and Tizio, 1994; Ait-Oubahou et al., 1999). The annual production of saffron is 50 tons worldwide
having worth of about 50 million dollars (Negbi, 1999). More than 150 volatile and aroma-yielding compounds are
reported in C. sativus (Abdullaev, 2002). It is also reported to have many non-volatile active components, many of
which are carotenoids, including zeaxanthin, lycopene, and a and B carotenes (Abdullaev, 2002). Since ancient
civilization its therapeutic medicinal benefits are well recognized (Rois et al., 1996; Ferrence and Bendersky, 2004).
In recent years, based on water soluble carotenoids, its therapeutic value in certain cancers, cerebrovascular and
cardiovascular diseases has been well documented (Nair et al., 1991; Abdullaev and Frenkel, 1992; Abdullaev,
1993; Rois et al., 1996). C. sativus contains three principal components such as crocins, picrocrocin and safranal
(Rios et al., 1996). Crocin is a long chain of highly unsaturated and conjugated tetraterpenes responsible for the
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colour of stigma. Five types of crocins ranging from crocin-1 to crocin-5 are reported to be present in the C. sativus
and its other species (Trantilis et al.,1995). The picrocrocin is responsible for bitterness and odour of the saffron and
is used in flavoring (Zarghami and Heinz, 1971; Visvanath et al., 1990; Auria et al., 2006). All these principal active
compounds are expressed in the stigma of C. sativus (Bouvier et al., 2003; Morga et al., 2004).

The cultivation of C. sativus L. has decreased steadily and is about to disappear in some traditional producing
countries (Visvanth et al., 1990; Chen et al., 2004; Molaina et al., 2005). The method adopted for production of
saffron includes, hand picking of stigma after the plant has bloomed followed by shade drying. The current
traditional method for saffron cultivation is inefficient, results its low agricultural production, which is considered as
one of the main reason for its high market price. Rate of generation of daughter corms under natural conditions is
low (Jirage et al., 1994; Chahota et al., 2003). The propagation of bulbs of C. sativus is not easy, so its propagtivity
is low (Jirage et al., 1994, Chahota et al., 2003, European patent application, 1987). In saffron to produce
propagating material at commercial scale, micro-propagation technique can be used, however to achieve this goal,
no efficient protocols are available (Plessner and Ziv, 1999). Using explants of various ranges such as callus
cultures, terminal buds, lateral buds, small corms and ovaries of C. sativus. Although shoot regeneration of C.
sativus has been achieved, but its frequency remained very low (Ding et al., 1979, 1981; Isa and Ogasawara 1988;
Plessner et al.,1990; Aguero and Tizio 1994; Milyaeva et al., 1995, Piqueras et al., 1999; Bhagyalakshami 1999;
Karamian, 2004; Blazquez et al., 2004). Therefore, the very poor establishment of plantlets in the field and low
frequency of cormlet induction from tissue culture derived shoots are the major problems in the micropropagation of
saffron (Milyaeva et al., 1995). According to Wani and Mohiddin (2009), out of twenty reports of tissue culture on
saffron only Milyaeva et al. (1995) and Sheibani et al. (2007) reported in vivo growth of plants after passing in vitro
stage. In order to lower down the price of saffron, it is needed to be cultivated at large scale, for which specific land
for saffron cultivation should be identified besides the earlier reports. It was hypothesized that, as saffron grows well
in the Morocco having maximum temperature 45°C and annual average rainfall between 100 to 300 mm (Ait-
Oubahou and EI-Otmani, 1999), so it may be highly possible to grow such a plant in vivo in the city like Pune
having moderate climate. In the present study an attempt was made to cultivate the C. sativus in the Botanical
garden, Department of Botany, Savitribai Phule Pune University Pune, Pune-411007, Maharashtra, an institution
located in a subtropical region of Western India.

Material and methods:-

Collection of the rhizomes:-

The rhizomes of C. sativus were collected from the village Poochal of the District Kishtwar-182204, Jammu and
Kashmir State, India. The collection was done during the month of September 2010.

Planting C. sativus at the native place in a pot:-

A plastic pot was filled with the soil at Sadeegabad Link Road, Kishtwar. The rhizomes were sown in the month of
October 2010 as per the instructions by the local farmers. The pots were kept under open field and watered once a
week.

Designing of the experiment:-
The randomized design of the experiment was used throughout the study. At each place (open field, green house and
glass house) three pots were kept.

Preparation of the pots:-
The black soil of Botanical Garden, Department of Botany, Savitribai Phule University of Pune, Pune-411007,
Maharashtra, India was used for the cultivation of C. sativus rhizomes. The sun dried soil was filled in the pots.

Sowing of rhizomes:-
In each dried soil filled pot, 6 rhizomes were sown as per the instruction by the local farmers of the Kishtwar vale.
Total numbers of pots were nine (three for each set).

Watering:-
Watering was done every alternate day, during the morning hours.
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Fig 1:- Growth stages of C. sativus at different sites of Botanical garden, Department of Botany, Savitribai Phule
Pune University, Pune: A: showing rhizome growth in green house after 50" days of sowing, B: showing 60" day
of rhizome growth in open field (transferred from Kishtwar), C: showing rhizome growth in open field of Botanical

Garden after 50" and D: showing rhizome growth in palm house/glass house after 50" days of sowing.

Results and discussion:-

The detailed growths of rhizomes for C. sativus are given in the Fig. 1. A great variation in the growth of C. sativus
was observed among three sites of its cultivation. It was found that in glass house set after 40" and 50" day of
sowing only 2 and 3 rhizomes sprouted. Whereas the rhizomes sown in the open field did not grow well. The best
growth of the C. sativus was found in the pots which were placed in the glass/palm house. But the flowering stage
was not witnessed even after the proper growth of the plant during the study.

Until 2016, there were no reports of C. sativus in vivo cultivation in Maharashtra. In 2010-2011 we tried to cultivate
C. sativus in Pune based on the reason that it is being cultivated in Morocco having maximum temperature 45°C
(Ait-Oubahou, and EI-Otmani, 1999). Since the climatic conditions of Pune city are somewhat similar to that of
Morocco. We were successful in establishing normal vegetative growth of these plants but failed to achieve its
flowering stage. The possible reason for this could be other environmental factors. Recently Dr. C. K. John, a Senior
Scientist from Biochemical Sciences Division, CSIR-National Chemical Laboratory, Pune got success in getting the
flowering in Kashmir based C. sativus in green house using the ice chilled treatment of the rhizomes (John, 2017).

Thus, there is immediate need for rigorous study on this economically important plant for its wide spread cultivation
in the region with sub-tropical climate.
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