Nepenthes Rajah: The Carnivorous Giant Pitcher Plant
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Photo of the Nepenthes rajah taken from Hooker’s  “XXXV. On the Origin and Development of the Pitchers of Nepenthes, with an Account of some new Bornean Plants of that Genus”





Abstract: The Nepenthes rajah belongs to the genus Nepenthes L. and is endemic to the Kina Balou region in Borneo. This is a nutrient deficient (Nitrogen and Phosphorous) environment.  However, because of their modified leaves that appear to be large pitchers, the species has evolved in a way that allows them to favour this environment. This species is scarce and is classified as an endangered species 
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Nepenthes rajah:

Nepenthes rajah is one of over 70 species under the genus Nepenthes L (Simpson, 1991) commonly called “Pitcher Plants” or “Monkey pots” because of their large pitcher-like receptacles (Simpson, 1995). The majority of species belonging to the genus Nepenthes are difficult for the untrained eye to recognize. However, the Nepenthes rajah is possibly the most easily identified of its genus because of its large size and eye catching purple colour (Simpson, 1995). J.D Hooker (1958) described this plant as “…one of the most striking vegetable productions hitherto discovered”. It got the name rajah from James Brooke, a friend of Hooker (Hooker, 1959). Hugh Low discovered this plant on the side of the Kina Balou in Borneo, one of the largest plants of its order in 1958 (Hooker, 1959). Due to their carnivorous nature, these plants were a major curiosity to scientists.

This plant is one of the largest of its phylum, with the stems generally growing up to 1.5m in length; although they have been recorded as longer. Their stems are cylindrical rotund (Simpson, 1991) and leaves can grow up to 1m long.  They range from lanceolate to oblong and are found up to 19cm wide (Simpson, 1991). Their purple leaves were found to be a modification of the leaves that turned into a feeding mechanism (Hooker, 1959).  Furthermore, their purple pitchers have been recorded as purple to red on the outside but yellow or green on the inside. These “pitchers grow up to 35cm long and 18cm wide” (Simpson, 1991) and can hold up to two liters of water (Hooker, 1959).  They have Wing-like structures that run along the front of the pitcher and range from 6mm-15mm wide.  An oval, dome-like lid covers the pitcher, hiding the contents inside (Simpson, 1991).

The family Napenthes have various ways in which they trap food. The Nepenthes rajah has specialized in a way to attract small mammals like the tree shrews (Tupaia montana) and rats (Rattus baluensis) who feed on the nectar producing lids of the pitchers (Bauer et al. 2012). In return, the small mammals defecate into the pitchers providing nutrients that the species cannot obtain from its nutrient deficient environment (Bauer et al. 2012). This species mainly uses its pitcher like organs to capture arthropods to make up for the lack of nitrogen and phosphorous nutrient access (Greenwood et al. 2011). These pitchers contain fluids with enzymes that are capable of digesting insects (Simspon, 1995).  These feeding mechanisms are what allow this species to inhabit the nutrient deficient (N and P) area they are endemic to in the Kina Balou Mountains. (Bauer et al. 2012).

The trapping mechanism is a modification of leaves that result in the large pitfalls of the Nepenthes rajah’s pitcher (Bauer et al. 2012). The various bright colours are potentially an adaptation that aids in attracting prey (Bauer et al. 2012). Moisture on the peristome causes small insects to slip into the pitchers containing digestive enzymes (Bauer et al. 2012). Due to the large size, the Nepenthes rajah is a species where you will occasionally find small mammals drowned in the pitcher along with the arthropods (Simpson, 1995). 
 



Life Cycle
	Nepenthes rajah contain unisexual flowers with the male and female reproductive organs being morphologically similar (Jumaat, 1998). These flowers begin to grow when the Nepenthes rajah has reached a specific height (Jumaat, 1998). The Nepenthes rajah contains approximately 700 flowers per inflorescence; the modified area of the shoot where flowers are formed (Jumaat, 1998). The male and female plants grow approximately 0.3m away from each other to ensure pollination. The anther of the male flower is red while the stigmatic surface of the female flower ranges from pale green to black (Jumaat, 1998).  The colour schemes are suspected to aid in attraction of pollinators. The pollinators, predominantly insects, then disperse the pollen (Jumaat, 1998). 
Habitat
Nepenthes L. thrive in habitats that are deficient in nitrogen and phosphorous (Simspon, 1995). They are distributed widely through, but are not limited to, Southeast Asia with many being endemic and limited too specific areas, like the Nepenthes rajah is to the Kinabulu Park district in Malaysia (Simpson, 1991). Simpson (1991) states that the species favours damp places like areas surrounding waterfalls and mossy forests. They colonize between 1650 and 2650 meters of the mountains forest (Simpson, 1991). They are found among rocky areas that are porous enough to allow for adequate water access, like serpentine soils and sedges of Mount Kinabalu (Simpson, 1991). Most Nepenthes species climb through surrounding vegetation but Nepenthes rajah is a non-climbing species that keeps it tendrils uncoiled, with their large pitchers resting on the ground (Simpson, 1991).  
Ecological Notes
	An increased interest in the mid nineteenth century resulted in a large fluctuation of collectors and increasing attempts at cultivating this species (Simpson, 1991). Plant species were collected but the Nepenthes Rajah presented as very difficult to cultivate. This species’ survival is altitude dependent, which made it difficult and expensive to maintain the plant in regions it does not normally grow (Simpson, 1995). This high maintenance plant is difficult to propagate, which hindered it from being a common household plant (Simpson, 1995). This left the collection of these species to professionals. The collection of this plant also left it on the endangered species list and posed a large threat to the existence of this tropical, carnivorous species according to Gert Hoogenstrijd (2005). Collectors would often take the plants or their seeds, preventing them from growing in the area, making their existence increasingly scarce (Hoogenstrijf, 2005). The Nepenthes rajah became a widely sought after plant for collectors and could cost hundreds of euros, but the tissue cultivation of this plant has made it more accessible and affordable (Hoogenstrijf, 2005).   

Conclusion:
Simpson (1991) reported the species to be threatened by visitors of the area, collection of seeds and natural disturbances. It is threatened by extinction, resulting in it being placed on the list of Convention on International Trade in Endangered Species of wild Fauna and Flora in 1981 (Simpson, 1991). Populations are very small and any sort of disturbance can have significant impact on the populations of these plants (Simpson, 1991). Conservation efforts are made increasingly difficult by the lack of information available on these plants such as population sizes, ecology, and distribution Simpson (1995). There is an increasing need for such data to become more concrete if any extraordinary efforts are going to be taken to ensure the conservation of this species (Simpson, 1995).
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