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results in the Bulletin in the same summary 
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Coconut being a perennial tree with long 
productive life span is exposed to frequent soil 
and atmospheric droughts during summer 
months. Among the several agro- 
meteorological variables, rainfall is found to 
have more impact on production than any 
other parameters. The critical agro- 
meteorological parameters by which the palms 
regulate the internal water balance is at a 
temperature >3j°C, radiation >265 Wm-2 and 
vapour Pressure deficit >2.6 KPa (i.e., RH 
4 0 % ) .  Extensive investigations for over a 
decade and half at CPCRI, Kasaragod, India. 
brought out sonie of the important findings 
such as impact of irrigation levels and weather 
parameters on the physiology and 
biochemistry of this crop (Kasturi Bai et (11. .  
1988: R;Gagopal et 0 1 . .  1989: Shivashankar et 
rr/..I991: Voleti et ol.. 1993). By eniploying 
thr. stress sensitive physiological and 
biochemical parameters 23 coconut cultivars 
have been categorized into drought tolerant 
and susceptible types (Rajagopal et ol., 1990). 
This categorization was further supported by 
the biochemical investigations especially 
menibrane integrity and related enzyme 
actiyities (Chempakam et ol., 1993; Kasturi 
Bai et d l . ,  1996b). Further Rajagopal et ol. 
(1992) have elucidated the relation between 
stress sensitive parameters and nut yield 
thereby validating the usefulness of the 
screening methods for drought tolerance in 
coconut. 

Higher dry matter (DM) production 
characteristics of some of the drought tolerant 
types implies the higher stomatal regulatory 
niechanism of these types leading to higher 
water use efficiency (WUE) (Kasturi Bai et 
a1.,1996a). Adaptation to drought has been 
further elucidated by the leaf let anatomy 
(Naresh Kumar et al., 2000). Eve11 there is an 
i~~dication on osmotic adjustment taking place 
in coconut palms during severe stress 
conditions (Kasturi Bai and Rajagopal, 2000). 

These findings have helped in deciphering the 
mechanism of drought tolerance and stability 
in yield under water stress conditions. To sum 
up drought tolerance in coconut is the 
cumulative effect of several inductive 
morphological, anatomical, Physiological an3 
bidchemical mechanism (schematic diagram). 

Maintenance of high leaf water status is 
achieved through effective stomatal regulation, 
deposition of wax on the leaf surface and 
accumulation of organic solutes aided by 
anatomical adaptations. significant 
relationship exist between leaf anatomical 
features and gas exchange characteristics. 
Further the high WUE leads to higher D d  
production. The high FvlFm supports the 
higher photosystem I1 efficiency under 
drought. Positive relationship exist between 
instantaneous WUE and DM production which 
contribute significantly to the harvest index. 
Thus the mechanism of drought tolerance. in 
it's totality is highlighted for the first time in 
coconut. 

The genotypes with the above traits for 
tolerance to drought can be used i n  the 
selection for breeding strategies. Further the 
genetics of these important trairs are being 
looked into for developin: future crop 
improvement strategies. 

References 
Chempakam, B. Kasturi Bai. K.V. and 
Rajngopal, V. 1993. Lipid perosidation and 
associated enzyme activities in relation to 
screening for drought tolerance i n  coconut 
(Cocns rrtrcifero ,L.). Plorrt Plrysiol. nrrd 
Biocl~err~. 20: 5- 10. 

Kasturi Bai, K.V.. Voleti, S.R. and Rajagopal. 
V. 1988. Water relations of coconut pal~iis as 
influenced by environmental variables. 
Agric Forpst Meteom!. 43: 193-199. 

Kasturi Bai, K.V; Rajagopal, V; Prabha. C. D; 
Ratnarnbal, M.J. and George, M.V. 1996 a. 
Evaluation of coconut cultivars and hybrids 
for dry matter production. J. Plarrtatior~ crops. 
24: 23-28. 

Kasturi Bai, K.V.,Rajagopal,V., Chempakam, 
B. and Prabha, C.D. 1996 b. Assay of enzymes 
in coconut cultivars and hybrids under non- 
stress and stress conditions. J .  Plorrtotion 
cro/ls. 24 (Suppl): 548-554. 

Kasturi Bai, K.V. and Rajagopal, V.2000. 
Osmotic adjustment as a mechanism for drought 
tolerancesin coconut ( Cocos rn~cifera , L.). 
/rrdian J. Plant Physiol. 5(4): 320-323. 

April 2002 - Btrrotrop Btilletin No 17 21 



Science and teclrnology . 

Naresh Kumar, S., Rajagopa1,V and Anitha Rajagopal, V., Kasturi Bai, K.V. and Voleti, during the development of moisture stress in 
Kamn 2000. Leaf let anatomical adaptations S.R. 1990. Screening of coconut genotypes for the coconut palm. Tropical Agric. 680): 
in coconut cultivars for drought tolerance. In drought tolerance. 01kagilleux45(5): 215-223. 106-1 10. 
Recent Advances in Plantation Crops  

Rajagopal, V., Kasturi Bai, K.V., Pillai, R.V. Voleti, S.R., Kastufi  Bai,  K.V., Nambiar, 
Research (eds. N. Muraleedharan and R. 
RajkPmar)). Allied Publishers Ltd,, New Dclhi and Vijayakumar.K. 1992. Relationship C.K-B. lnd Rajagopa'-V. lgg3. Influence of 

between physiological characters and nut yield soil type on the development of  n~ois ture  
pp.225-229 

in coconut genotypes under rainfed condition. stress in coconut  ( Cocos nllcifero L.) 

Rdagopal.V., Ramadasan, A*? Kasturi Baiy I Planm,ioll 20 (Suppl). 277-283 O l i a g i ~ ~ e i ~ r  46505  - 509. 
K.V. and Balasimha. D.1989. Influence of 
irrigation on leaf water relations and dry Shivashankar,  S., Kasturi  Bai, K.V. and 
matter production in coconut palms. lrrig. Sci. RajagopaL, V. 1991. Leaf water potential, 
10: 73-8 1; sto~natal resistance and activity of enzymes 

t 

Mechanism of Drought tolerance in Coconut 

* Leaf \vatcr potential+ 

a Stom:ltal rcsistunce t 

Tmnspirationnl rate - 
Epicuticular \\ n t 

Tugidity malnrcuance I l----l 
Osmotic adjustnient 

Solute accuniulation 

Total soluble sugar t 

a t\mino acid t 

I Cuticle t l l ict~~ess t I 1 Xet assi~liilatio~l rate t I 
Sub stornatal cavit!. t - l * Palisade cell size t 

I Spang!. cell size t 

Lcaf anutomy Photos)'ntIietic ellicic~ic! 

- / Drought tolerance I - Dry matter production 

Cell membrane integrity 

* Superoxide dismutase t 

Peroxidase t 

* Catalase t 

Polyphenol oxidase - 
Acid phosphatase - 

* L aspartate 2-oxoglutarate 
amino transferase - 
Nitrate reductase t 

Lipid peroxidation - 

a Total dry matter t 

* Vegetative dry matter - 
a Reproductive dry matter t 

* Harvest index t 

Position in drought tolerant types: 

t highlincreased 

- low decreased 


