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photosynthetic irradiance response function, estimate its parameters for different canopy strata and
compute canopy photosynthetic rates of two contrasting coconut genotypes in Sri Lanka. Photosynthetic
irradiance response was measured in the upper (15t to 10t fronds counted from top down), middle
(11t to 20t fronds), and lower (215t to 30t fronds) on clear, sunny days under near optimal conditions
Irradiance response in field-grown adult palms (3042 years of age) of Sri Lankan Tall x Sri Lankan Tall (SLT, CRIC60) and
Prinx Dwarf Green x Sri Lankan Tall (DGT, CRIC65) cultivars. Out of four models tested, the asymptotic expo-
Photochemical efficiency nential was selected as the best-fitting to quantify the photosynthetic irradiance of coconut. The two
Irradiance saturation point cultivars showed different patterns of variation across different canopy strata in irradiance-saturated
Irradiance compensation point photosynthetic rate (Ppnax), photochemical efficiency (¢), irradiance compensation- (¢) and saturation
points (Isa¢). In SLT, Pmax decreased from upper stratum to middle and lower strata while ¢ did not
differ among strata. In contrast, Pmax of DGT decreased from upper and middle strata to the lower
stratum while ¢ increased. SLT had higher ¢ and I, than DGT but did not show significant variation
between strata. In DGT, ¢ was higher and Is;c lower in the lower stratum. The total canopy photosyn-
thesis (P;) of SLT was 23% greater than DGT, primarily because it had higher partial LAI in all strata.
Leaf N% and chlorophyll content did not show significant variation among strata. The different vari-
ation patterns of Ppnax and ¢ among canopy strata in the two cultivars reflected their adaptations to
different patterns of radiation penetration in to their respective canopies. Accordingly, it is concluded
that SLT is better adapted to coconut-growing environments in the humid tropics such as in Sri Lanka
where irradiance can often be limiting due to cloudiness during rainy seasons. On the other hand, DGT
showed evidence of within-canopy adaptations to decreasing irradiance in the lower strata by optimizing
resource allocation between efficient capture of light energy and its maximum utilization. The absence
of a positive correlation between P. and yield of the two cultivars showed that allocation of assimi-
lates to harvested nuts has a greater influence than assimilate production in the yield determination of
coconut.
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1. Introduction products from the kernel and various shell- and coir/fibre-based
products. Coconut plantations are managed as intensive mono-or

Coconut is a large and expanding industry worldwide due to mixed cultures in tropical regions, mainly in the Asia-Pacific coun-
the multiple uses of its products such as nut water, virgin oil, milk tries. However, the benefits of coconut-based products are enjoyed
by the whole world. Coconut (Cocos nucifera L.) belongs to family
Arecaceae, and its stem (shoot) has a single apical meristem that
produces new fronds (i.e. compound leaves) at regular intervals in
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