
Seedlings were grown under four light environments (1200 µmol m-2s-1, 800 µmol m-2s-

1,350 µ mol m-2s-1, 50 µmolm m-2s-1) that represented a range of PPED (photosynthetic 
photon flux density) found within the forest. Five seedlings of each species were grown 
in each light environment, which was replicated three times. At the end of one year the 
height increments and percentage survival of seedlings were measured. 
 
The study revealed that Garcinia, Calophyllum, and Mesua species showing the lowest 
height increments when grown in 50 µmol m-2s-1 light level. The greatest relative height 
growth was observed in 350 µmol m-2s-1 . Plasticity (ratio between highest and lowest 
values among light treatments) measurement of height increment was greatest in 
Garcinia hermonii (18.59), lower in Calophyllum trapezifolium (4.63) compared to 
Calophyllum bracteatum and lower in Mesua nagassarium (6.109) than Mesua ferrea (7.39). 
Percentage seedling survival of Garcinia hermonii (50, 350, 800 µmol m-2s-1, 86.61%; 350 
µmolm m-2s-1, 93.4%) was lower than that of the other four species (100%) in all four 
different light treatments. The mean relative height increments of all eight Shorea species 
were higher at 350µ mol m-2s-1 except Shorea congestiflora and Shorea disticha compared to 
that in each of the three light treatments. The greatest mean height increment was 
observed in 800 µmolm-2s-1 µlight level in Shorea congestiflora and Shorea disticha. Shorea 
cordifolia exhibited the greatest (12.81) plasticity in height among different light levels. 
Percentage seedling survival of Shorea megistophlla was higher (100%) than that of the 
other species in all light treatments. 
 
The results suggest that 350 µmol m-2s-1 light level favours growth of all species in the 
Clusiaceae except Mesua ferrea and in Dipterocarpaceae except Shorea congestiflora and 
Shorea disticha in seedling stage. 
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Effect of light seedling growth and survival of nine late - successional tree species 
growth across topographic positions within Sinharaja rain forest 
 
Light, and moisture availability are key factors, determining seedling establishment in 
tropical rain forests. Growth and survival of tropical forest tree seedlings are dependent 
on the total daily photosynthetic photon flux density in the canopy gap and forest 
understory. The radiation regime in the canopy gap is strongly dependent on the size, 
location and aspect of the canopy gap. 
 
In this study we have investigated the influence of light for seedling growth and 
survival of nine late-successional tree species planted in the canopy gap and forest 
understory on different topographic positions; valley, mid-slope and ridge-top. At the 
end of every six months height and mortality were recorded and total daily 
photosynthetic photon flux density was recorded on full sunny days. 
 
The largest amount of photosynthetic photon flux density (PPFD) 29.9 mol/m2 

/day was recorded in the ridgetop and the lowest PPED 2.3mol/m2/day was recorded 
in the centre of valley site. The respective PPED of full sun were 75% and 32.6%. The 
PPFD received by the centre of midslope site was 18.9 mol/ m2/ day and it was 48% of 
PPFE of the full sun. 
After three years, survival and growth performance of seedlings planted in gap and 
understory plots in the valley, midslope and ridgetop sites were compared. Results 



showed that clear differences in survival and growth of seedlings among sites. Growth 
and survival of seedlings were greater on the gap site than all understories in all 
locations and Shorea disticha exhibit high growth performance than other species on 
each topographic position in each site. Survival of these in the understory decline 
progressively from valley to ridgetop and Seedlings of Mesua Ferrea had a higher 
survival than other species in the canopy opening and understory conditions of the 
topographic position. These differences are related to the available amount of daily total 
photosynthetic photon flux density and soil moisture.   
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Measurement of light quantity and air temperature variation within Sinharaja rain 
forest 
 
The amount of light quantity in a canopy gap is strongly dependent on the size, location 
and aspect of the canopy gap. Larger the gap, the amount of light quantity that may 
reach in the forest floor will be higher. For this reason different size of gaps may have 
different microclimates. 
 
Objective of this study was to determine the variations of light quantity and air 
temperature in canopy gaps and forest understories of three different topographic 
positions, valley, midslope and ridgetop within the Sinharaja rain forest. 
 
The largest amount of photosynthetic photon flux density (PPFD) 29.9 mol/m2/day was 
recorded in the ridgetop and the lowest PPFD 12.3 mol/m2/daywas recorded in the 
centre of valley site. The centres of the ridgetop gaps were exposed for a long duration 
of full sun due to its aspect and the centre of valley site gaps were exposed for a shorter 
duration of full sun. The respective PPDF of full sun were 75% and 32.6%. The PPFD of 
the full sun. On a sunny day the light quantities received valley, midslope, and ridgetop 
forest understories were between 0.60 – 2.50 mol/m2/day, 0.63 – 1.90 mol/m2/day and 
0.35 -2.00 mol/m2/day, respectively. IN the forest understorey the effect of the dynamics 
of light is mainly due to the contribution of sun flecks. 
 
Diurnal temperature range was wider in the centre of gaps than adjacent forest 
understories. On sunny days the highest temperature observed was 29 ºC and it the gap 
centre of ridgetop. The lowest temperature observed 26 ºC was in the centre of the valley 
site. 
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Potential for a community based management system for four selected non-timber 
forest (NTF) species in the buffer zone of Sinharaja MAB reserve 
 
Caryota urens (kithul), Calamus ovoideus (cane), Cosinium fenestratum (weniwel) and 
Elettaria cardamomum (wild cardamom) are four widely used non-timber forest (NTF) 
species around Sinharaja. Two peripheral villages (kudawa and Pitakle) of the Sinharaja 
were surveyed to gather information on a suitable community based buffer zone 
management system using these species. 
 


