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A B S T R A C T   

Coconut is grown along the coasts and islands that are vulnerable to climate change-induced sea level rise. 
Though coconut is considered moderately salt tolerant, our understanding on the growth and physiological 
response to sea water, either inundation or subsurface water contamination, is very limited. This understanding 
will enable to effectively manage coconut in coastal systems under future climatic scenarios. In this study, ten 
month old hydroponically grown coconut seedlings were subjected to 0, 10, 25, 50, 75 and 100 % of sea water 
substitution (SWS), equivalent to 2.17, 8.32, 16.32, 30.03, 42.14 and 53.69 dS m− 1 EC, respectively. Substituting 
Hoagland solution in hydroponic system by sea water of increasing concentration (>50 % SWS) significantly 
changed physiological processes; Fv/Fm decreased and rs increased as early as 7 and 18 days after treatment 
imposition (DAT), respectively which led to significant decline in leaf area and root length expansion as early as 
24 DAT. At 25 % SWS, root system (root length and root biomass) was stable but the aerial part biomass was 
declined by 47 %. On the other hand plant height, leaf area, collar girth and biomass accumulation of seedlings 
under 10 % SWS (8.32 EC) was on par with the control plants suggesting coconut seedlings could tolerate 10 % 
SWS. Though, PN declined by 19 % and 43 % at 10 % and 25 % SWS, respectively and a similar decline in gs 
without a concomitant change in leaf water potential suggested that root-generated signals regulated the sto-
matal movement in coconut under salinity. Still the biomass accumulation at 10 % SWS was not affected by 
decline in PN. Under increasing sea water treatments, most of the Na+ absorbed was compartmentalized in root 
and shoot, while leaf had more accumulation of K+, that ensured high K+/Na+ ratio in the leaves which is an 
important salinity tolerant mechanism observed in coconut. The leaf Cl− content also had strong negative cor-
relation with [PN] (r=-0.873) and biomass (r=-0.833), therefore in addition to K+ and Na+ homeostasis, the level 
of tolerance to the increased Cl− content in the leaves may also play an important role in salinity tolerance of 
coconut. This understanding will help in making appropriate strategies for managing coconut grown at coastal 
systems in the face of sea level rise under climate change.   

1. Introduction 

Sea level rise has been a major problem as a consequence of climate 
change induced global warming. Process-based models project, global 
mean sea level to rise by 0.32 to 0.63 m for representative concentration 
pathway (RCP) 4.5 and 0.45 to 0.82 m for RCP 8.5 by the end of the 
century (Church et al., 2013). According to Stocker et al. (2013) a rise of 
0.66 m sea level can inundate low lying wetlands, erode sea shores, 

increase salinity, rise coastal salt water tables, and exacerbate coastal 
flooding and also salt water intrusion into estuaries and aquifer. The 
majority of the vulnerable coastal regions are within 1 m elevation of sea 
level (Lazrus, 2012; Williams, 2013). Farmers in some of the Polynesian 
Tuamoto Archipelago point out increasingly frequent phenomena of 
high tidal swell and salt water intrusions from the ocean of atolls. This 
contributes to high salinization of soils and the fresh water lens on atolls, 
causing a decline in coconut production (Prades and Ollivier, 2013). 

Abbreviations: CI, chlorophyll index; CUPRAC, Cupric ion reducing antioxidant capacity; EC, electrical conductivity; FRAP, ferric reducing antioxidant power; Fv/ 
Fm, maximum quantum yield of Photo System II; [gs], stomatal conductance; rs, stomatal resistance; MGD, Malayan green dwarf; PAR, photosynthetically active 
radiation; [PN], net photosynthetic rate; PPO, polyphenol oxidase; RCP, Representative Concentration Pathway; ROS, reactive oxygen species; SWS, sea- water 
substitution; SOD, super-oxide dismutase; E, transpiration rate. 
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