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			Mini Review

			Cycads are amongst the most ancient group of living seed plants known and have a fossil history that dates to more than 200 million years [1]. They were at their height during the times of the dinosaurs, forming part of the world vegetation during the Mesozoic era (160million years ago). They superficially resemble palms or even ferns though totally unrelated since they do not bear flowers but cones. They are gymnosperms that include conifers, and cycads occur in separate sexes there being female and male plants. Cycads had a much wider distribution during the historic past with fossils found in Alaska, Russia, Britain and the USA. During the Jurassic period (mid Mesozoic) commonly known as the “age of cycads and dinosaurs” the cycads formed an important part of the world vegetation and were an important food source to many plant eating dinosaurs (Figure 1). Cycads have survived the dinosaurs and today they only occur within the tropics and subtropics of the globe and are considered threatened or endangered. In the mid1980s about 130 cycad species were known worldwide, at present there are 355 species worldwide and about 60 are known in Mexico placing the country 2nd worldwide for cycad diversity, Australia occupies first place with about 78 species [2,3]. All this is due to renewed interest in the group with more botanical explorations made into remote regions. Discoveries of new cycad species are still being made worldwide, and the figure is growing as further research is being done. 
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			Looking at cycads from a distance the un-experienced would be excused for calling them palms, since these plants bear long feather-like leaves crowning the apex of a relatively short thick stem or trunk. The trunks may be solitary or branched depending on age and species. Infact it would be more correct to say that palms are cycad-like since the cycad families are of far greater age than the palms that are classified as flowering plants. When you have a closer look at cycad cones you will find a certain resemblance to those of the conifers; the seed-bearing cone bears naked seeds, hence the term gymnosperm in that the seed lacks the ovary wall that forms the true fruit of a flowering plant such as a plum (Figure 2). All cycads bear two ovules per fertile cone scale, as do pines except old world Asian genus Cycas, these do not bear true female cones as such, but open or loose cones whose fertile scales bear up to 7 or more ovules on the scale margins. The major difference between cycad cones and pinecones is that the cycad cones are called simple cones in that they do not have a bract scale associated with the fertile cone scales whereas the pine cones are compound, there is a single bract scale associated with each fertile scale [4]. The female scale apex of the popular houseplant Cycas revoluta resembles that of a fossil (Crossozamia) 280 million years of age from the Permian of southern China that indicates a deep ancestry [5]. The internal structure of the modern cycad seed is not unlike that of certain Permian fossil seeds known to belong to an extinct group of plants called seed ferns, likewise the stem anatomy of the living cycads has changed little from that of their Permian ancestors.
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			Female cones of cycads range greatly in size depending on species and can vary from just a few grams to over 20 kilos. The pollen cones are much more slender and lighter, looking very much like sweet corn. The fertile scales bear the pollen sacs on their undersides which vary in number to just a few in some small rain forest zamias to well over a hundred in the larger cycad species. The pollen cone is home to the beetle pollinators where they feed on the starch rich tissues, breed and over-winter as larvae [6]. During the pollination season the beetles are attracted to the cones by volatiles emitted by the receptive cones, they emerge from the male cones covered in pollen and are attracted to the female cones where they enter and deposit pollen on the ovules but are quickly expelled [7]. Another very primitive feature of cycads as seed plants and only shared by the living Ginkgo tree is that they have motile sperms a feature shared by the ferns [1].

			Cycads are enlisted as rare, threatened or endangered by the IUCN Red List and are protected internationally by CITES (the Convention of International Trade of Endangered Species of Fauna and Flora). They are appreciated mainly as ornamental plants for landscaping and collections, and they are quickly disappearing from their natural habitats through habitat loss as well as illegal international trade, since they command high prices for large specimens on the black market [8]. They are also important from an ethnobotanical point of view since many native human cultures use them as a food source or for religious festivities [9-11].

			From a Biomedical viewpoint they are an important group since their toxins are unique in the plant kingdom some of which are the most powerful naturally occurring carcinogens and the neurotoxin (BMAA) that is implicated with lateral amyotrophic sclerosis in humans and is now disputed [12,13].

			Though cycads have a long ancestry, the species living today are recently evolved from an ancestral stock, whereas the species may be modern, but the genera and families are not [14] which makes them more fascinating since some are still in active speciation.
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Figure 2: Rare and endemic Mexican cycad Ceratozamia
vovidesii from Chiapas at the national cycad collection.
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