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Abstract: The main aim of the study was to assess the time of capsule/seed maturation and germination in view of warming climate in 

Rhododendron arboreum Smith (2500-2800 m) an important under canopy tree species of Central Himalayan Region. The capsules of R. 

arboreum were collected at ten days interval from the month of December up to the availability of capsules from selected sites located at 

different altitudes. The colour of capsule was initially green and finally turned brown. The seed moisture content was negatively correlated with 

germination in R. arboreum. Flowering period ranged between 7-8 weeks. The periodicity in flowering was one month earlier in comparison to 

other studies. The seeds remain viable for approximately 10 months and the viability decreases gradually. The change in capsule colour and 

seed moisture content appears to be the major indicators of seed maturation in selected species.  Shifts in timing of capsule/seed maturation 

can affect the germination and regeneration of the species.
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The Indian Himalayan region is vulnerable to the 

impacts of global warming and studies suggest that the forest 

ecosystems have been seriously impacted by global 

warming. Temperature rise of 1-2ºC will impact most 

ecosystems and landscapes (Ravindranath et al 2006). The 

genus Rhododendron belongs to family Ericaceae with over 

900 species and numerous cultivars worldwide (Davidian 

1992). It is indigenous mainly to the Northern Hemisphere, 

with large concentrations in the mountain ranges of India, 

China, Tibet and upper Burma as well as to Japan and the 

Eastern United States. Altitudinally, it occurs in vegetation 

zones that range from a few hundred meters to about 5500m 

above sea level. In India, the species are mostly confined to 

the Himalayan region, particularly in Eastern Himalaya. A 

total of 87 species, 12 subspecies and 8 varieties of 

Rhododendron have been recorded in IHR, among these 6 

species and one subspecies are reported from Western 

Himalaya (Sekar et al 2010). Due to rising winter- spring 

temperature the flowering time is advancing that suggests 

that Rhododendron might expand its distributional range in 

response of global warming (Ranjitkar et al 2012). The 

flowering in R. arboreum was 15 days earlier than the 

previously reported time (Shah et al 2014). The phenological 

responses of plants, particularly the early flowering is 

considered among the prominent biological indicators of 

climate change. Seed maturation in many species is often 

accompanied with recognizable changes in size, colour, 

taste, odour and texture of the fruit and seed. In certain 

species maximum seed quality is achieved when seeds 

reach maximum dry weight (Singh et al 2010). A relationship 

is often established between seed colour and maturity which 

is often used to identify physiological maturity of tree seed in 

various species (Majeed et al 2009). Seed maturation studies 

help in fixation of optimum stage of maturity that will yield 

abundant seeds higher germination and vigor. The maturity 

stages have been found to induce changes in moisture 

percentage, physical and chemical properties of seed during 

their growth and development (Ahmad et al 2014).

Rhododendrons are one of the most exploited species 

due to its multifarious nature (Sekar et al 2010). The 

regeneration of various such multifarious species is very poor 

in nature due to their over exploitation (Tewari 2005) and 

other climatic causes. To synchronize artificial regeneration 

of species the exact knowledge of the time of capsule 

maturation is essential for the collection of mature and viable 

seeds just before the opening of capsules to avoid seed 

dispersal as seeds are very minute. The main objective of the 

present study is to assess the time of capsule/seed 

maturation and germination of Rhododendron arboreum in 

view of warming climate. 

MATERIAL AND METHODS

Study site: For the study two sites of R. Arboreum were 

selected at Chaubatia (2000 m) and Dwarsaw (1725 m). Site 

I was located on northern aspect, site II at North eastern 

aspect of the lesser Himalayan zone in Kumaun (  1). Table

The climatic data were taken from Kalika Research Range, 

Ranikhet. The mean maximum temperature ranged from 

13.02 °C (January) to 28.05°C (May) and mean minimum 

temperature varied from 3.6°C (January) to 17.32°C 


