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Effect of different levels of soil moisture stress on the physiological performance of three 
improved cultivars of coconut (Cocos nucifera L.)  

 
The physiological mechanisms activated in improved coconut cultivars, CRIC 60 (TxT), CRISL 
98 (TxSR), and CRIC 65 (DxT) in response to different soil moisture stress conditions were 
assessed in a field experiment conducted by using seventeen-year-old adult palms of each 
variety. Three soil moisture treatments were accomplished by considering natural rain-free 
periods in the field, viz; field capacity (FC) - after a continuous rainy period, mild (MiS) and 
moderate stress (MS) -25 and 65 days of rain free periods respectively. The ninth frond 
(counted from youngest frond as one) of adult palms was used for the physiological 
measurements. Rate of transpiration (TRANS), stomatal diffusive resistance (SDR), leaf water 
potential (LWP), relative water content (RWC), rate of photosynthesis (PHOTO) and water use 
efficiency (WUE) were measured. A Randomized Complete Block Design (RCBD) was followed 
with 8 replicates per treatment. Data were analysed using SAS statistical package.  
 
The statistical analysis revealed that there was no significant interaction between varieties and 
soil moisture treatments, except the WUE, indicating that they are independent of each other. 
There was a significant difference among varieties for LWP, RWC and WUE. Irrespective of the 
soil moisture treatment, LWP, RWC and WUE of DxT palms were significantly higher than TxT 
and TxSR. DxT too showed the highest WUE. There was a significant difference in PHOTO, 
LWP, TRANS, SDR and WUE between stressed and unstressed palms. Moreover, there was a 
significant difference in TRANS and SDR among the three soil moisture treatments. The lowest 
TRANS (0.45 µg/ cm2/ s) and the highest SDR (50.25 s/cm) were obtained for the palms under 
moderate stress. The study revealed that none of the varieties could maintain satisfactory 
physiological functions even at moderate water stress (two months of rain-free period) under 
field conditions and sensed water deficit by increasing the stomatal resistance. If the soil 
moisture levels were not limiting, DxT showed the best physiological performance. Further, the 
RWC did not show any significant difference among the treatments. Therefore, RWC could not 
be used as an indicator to determine the plant responses to moisture stress under field 
conditions.  
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Quantification of vegetative, reproductive and physiological parameters of rapid decline-
affected coconut (Cocos nucifera L.) palms  

 
A substantial loss of crop is well evident due to Coconut rapid decline (CRD), which is a 
serious disorder of coconut palms (Cocos nucifera L.) in Sri Lanka. This study aims to measure 
vegetative, reproductive and physiological characters of CRD-affected palms quantitatively 
and to compare those characters with healthy palms.  
 
Fifteen-years-old CRD–affected Coconut palms (var. Typica (Tall ×Tall) in Makandura Seed 
Garden (MSG) of Coconut Research Institute, Sri Lanka were used for the study. Apparently 
healthy (S0) and Initial- (S1), Moderate- (S2) and Severe- (S3) CRD-affected palms were used for 
the study. Nut and inflorescence characters, canopy and trunk characters, transpiration, 
stomatal diffusive resistance (SDR) and total chlorophyll content (TCC) of the palms were 
measured. Data were analyzed by ANOVA, using the GLM procedure of SAS.  
 



There was a significant reduction in all the parameters in CRD-affected palms compared to 
healthy palms, except for SDR, weight, length and circumference of nuts. Total number of 
fronds in the canopy was significantly higher in healthy palms (31) than ‘diseased’ palms 
(S1: 20, S2: 20 and S3: 20). The trunk circumference at canopy level was 84.94 cm, 67.14 cm, 
65.01 cm and 61.83 cm for S0, S1, S2 and S3 respectively. Number of nuts per bunch was 
significantly higher in healthy palms (8) than S1 (5), S2 (4) and S3 (2). The same pattern was 
observed for the total number of female flowers produced per bunch (S0: 35, S1: 13, S2: 10, 
S3: 7). Length of the unopened spadix length was 94.44 cm, 62.70 cm, 63.58 cm and 58.73 cm 
and circumference was 25.17 cm, 16.22 cm, 16.89 cm and 16.31cm for S0, S1, S2 and S3, 
respectively. There was no difference in the nut weight among S0, S1, S2 and S3, but the nut 
size was smaller in CRD-affected palms. Healthy palms showed the highest rate of 
transpiration (2.7 µg cm –2 s-1) and this were followed by S1 (2.11 µg cm –2 s-1), S2 (1.54 µg 
cm –2 s-1) and S3 (1.48 µg cm –2 s-1). This pattern was reversed for SDR. TCC was higher in 
healthy palms (3.13 mg/g fresh weight) compared to ‘diseased’ palms (2.70 mg/g fresh 
weight). These quantifications of CRD symptoms would be useful in formulating an index 
for grading the degree of disorder. Further, it implies the possibility of using water relation 
parameters, transpiration and SDR, for the diagnosis of the disease.  
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A comparative study on fatty acid composition of two zooplanktivorous freshwater fish 
species in Bolgoda Lake  
 
In Sri Lankan reservoirs, some fish species such as Ehirava fluviatilis and Hemirhamphus 
marginatus (the correct scientific name of the hemirhamphid species is doubtful. This species is 
considered as H. marginatus according to characteristics described in Monto, 1955).  have colonized in 
freshwater and brackish water habitats from marine habitats. In marine habitats, 
zooplanktivorous fish species are able to obtain PUFA from their food, so that evolutionarily 
these species are lacking enzymes to convert short carbon chain fatty acids to PUFA. The fish 
species that have colonized freshwater from marine habitats also possess this ability. Therefore 
it can be hypothesized that the fish species that have secondarily colonized in freshwater 
habitats, have to rely on food items containing PUFA because they may not posses the 
necessary enzymes to synthesize PUFA from short carbon chain fatty acid precursors. In this 
study fatty acid profiles of flesh and stomach contents of two zooplanktivorous fish species 
collected from Bolgoda Lake (E. fluviatilis and H. marginatus) were analyzed to investigate 
whether there is a similarity between fatty acid profiles of their flesh and stomach contents.  
 Lipids were extracted separately from muscles and stomach contents of the fish according to 
the Bligh and Dyer method. The free fatty acids were then analyzed by reversed phase HPLC 
(best separation was obtained using 20% water in acetonitrile). To identify the fatty acids, 
fluorescence derivatives were prepared using 4-bromomethyl-7-methoxycoumarine (Br-Mmc) 
compound. In the identification of 4-methyl-7-methoxycoumarin fatty acid esters, it showed an 
excitation maximum at 362 nm and emission λmax at 398 nm.  
 
When the individual chromatograms of gut content and flesh of same fish species were 
overlapped, it is evident that E. fluviatilis depends mostly on foodstuff for their PUFA 
requirements Spearman’s rank correlation analysis indicate that the fatty acid profile of flesh is 
significantly relates to that of stomach contents (rs = 0.985 – p<0.001). On the other hand in H. 
marginatus, PUFA content in food and muscles do not occur in same magnitudes (rs = 0.505 – 
p>0.05). This indicates that E. fluviatilis obtains PUFA from their food where as H. marginatus 
may have to synthesize some of the PUFA form short carbon chain precursors.  
 


