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INTRODUCTION  

 

The palm family (Palmae or Arecaceae) is one of the largest families 

of monocots.  According to the most recent estimate, it contains 190 genera 

and 2364 species (Govaerts and Dransfield, 2005).  Even though seed biology 

has been studied in many palms (Davies et al., 1978; Hodel, 1990; Meerow, 

1991), many important aspects remain to be investigated including physiology 

of seed germination and reserve mobilization.  Recently, germination and 

seedling morphology of palms have been comprehensively reviewed by 

Henderson (2006).  

The seed germination pattern in palms is very interesting.  Palm seeds 

show an amazing diversity of developmental processes, timing and 

requirements for germination (Corner, 1966).  In a most comprehensive 

review, Gatin (1906), following Martius (1823), classified germination in 

palm seeds into two types - germination admotive and germination remotive 

(adjacent and remote respectively according to Uhl and Dransfield, 1987).  In 

admotive type, the seedling develops adjacent to the seed whereas in remotive 

type, the seedling develops at some distance away from the seed. 

True dormancy is absent among the members of Palmae, even though 

the seeds of many species show delay in germination due to various 

constraints (Koebernik, 1971).  Different treatments such as soaking in water, 

removal of seed coat, moist storage in polythene bags and application of GA 

have been proposed by different authors to break seed dormancy in palms 

(Hussey, 1958; Broschat and Donselmann, 1986; Doughty 1998; Meerow, 

1991; Andrade, 2001; Ehara et al., 2001). 

The classification of palm seeds on the basis of storage behaviour into 

orthodox, recalcitrant or intermediate is ambiguous.  According to Broschat 

(1994), seeds of many palm species lose viability within 3-6 weeks of harvest, 
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subfamily Coryphoideae and Caryota urens comes under Arecoideae (Uhl 

and Dransfield, 1986). 

Borassus flabellifer, the palmyra palm is an annual flowering type and 

usually flowers during November.  The tender fruits appear from January to 

March.  The fruits are three seeded and are seen in bunches (Anonymous, 

1988).  

Corypha umbraculifera, the talipot palm is monocarpic and takes about 

47 years to flower.  The inflorescence of C. umbraculifera is the largest not 

only among palms, but among all the flowering plants also.  Though 

flowering starts in January, fruits begin to develop only in August and mature 

in next June.  Mature fruit contains a single seed (Fisher et al., 1987).  

Caryota urens is commonly known as fish tail palm or wine palm.  

Inflorescence is axillary in position.  Drupes are 2 seeded.  Flowering in the 

palm starts during summer, and continues throughout the year (Anonymous, 

1992). 

Licuala peltata is a gregarious fan-leaved palm. It is an annual 

flowering palm and flowers usually appear during October-November.  Fruits 

start maturing by May-June.  The ripe fruit is orange coloured and one seeded 

(Anonymous, 1962). 

Livistona rotundifolia is a tall erect slender ornamental palm.  The 

palm is an annual flowering type, which produces flowers during January.  

Fruits attain maturity by May-June.  The ripe fruit is globular, orange 

coloured and one seeded (Anonymous, 1962). 

The palm seeds usually have small embryos and copious amounts of 

endosperm (Tomlinson, 1960).  Padmanabhan and Raghupathy (1981) 

observed in Bentinckia condapanna that the reserve materials are deposited in 

the walls of the endosperm, which become unevenly thickened. Slight 

constriction divides the embryo into two parts - the haustorium, sometimes 
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called the cotyledon and the tigellum (Hussey, 1958).  The distal portion or 

haustorium remains within the seed and the proximal portion extends to push 

the root and shoot axes of the seedling into the ground.  The haustorium 

apparently absorbs degradation products from the endosperm (Tomlinson, 

1960).  Keusch (1968) believed that the haustorium is the source of 

endosperm digesting enzymes.  

Main storage reserves of palm seeds are lipids and insoluble 

polysaccharides (DeMason, 1986; Chandrasekhar and DeMason, 1988b; 

DeMason, et al., 1989).  Many palm seeds contain very large amount of 

lipids.  During the early stages of germination, carbohydrates are metabolized 

more rapidly than the lipids, but during seedling development, the 

cotyledonary haustorium converts triglycerides to carbohydrates (Alang et al., 

1988). In other palms, the endosperm itself digests the stored reserves, which 

are subsequently absorbed by the haustorium (DeMason, 1986). 

The present study envisages collecting the mature fruits of the palm 

species mentioned above, from the trees growing in various parts of Northern 

Kerala.  The first and foremost objective of the investigation is to study the 

effect of different storage conditions on seed viability because only 

ambiguous and fragmentary information exists on this aspect.  Another aspect 

of the project is a comparative study of germination pattern, dormancy and 

effect of physical conditions of the seed such as pulp/husk on germination in 

the seeds of five palms.  

Effect of different storage conditions, such as open trays at room 

temperature, polythene bags at room temperature and polythene bags at 4OC 

in refrigerator on pulpy and depulpd seeds is an important aspect of the 

storage studies.  The moisture content, germination percentage and time taken 

for germination initiation of the seeds stored in the different conditions are 

proposed to be undertaken.  Palm seeds are characterized by dormancy and 
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short life span, which are typical features of orthodox and recalcitrant seeds 

respectively.  It is worth noting that these two characters are paradoxical and 

hence an attempt is made to explore the relationship between these two 

attributes of palm seeds. 

Germination pattern and seedling morphology of palm seeds, 

especially those of remotive type are unique and interesting.  Germination and 

the ensuing reserve mobilization warrant profound attention because of the 

convoluted sequence of mobilization due to the involvement of different 

morphological components of seedlings and the longer time span involved, 

compared to other seeds.   

A perusal of literature shows that only very little information is 

available about the metabolic changes occurring during germination of palm 

seeds even though distribution of the seed reserves has been studied in some 

of the palms like Phoenix dactylifera (Keusch, 1968; DeMason, 1984,1988; 

DeMason et. al., 1983; 1992) and Cocos nucifera (Balasubramaniam et al. 

(1973).  The storage mannans/galactomannans of palm seeds appear to be 

restricted to the endosperm of seeds and their disappearance following 

germination has been observed (Meier and Reid, 1982).  Yet, the preliminary 

aspect of mannan/galactomannan localisation/accumulation has been carried 

out only in a few genera like Borassus flabellifer (Mukherjee et al., 1961), 

Cocos nucifera (Balasubramaniam et al., 1973), Phoenix dactylifera 

(DeMason, 1984) and Washingtonia filifera (Chandrasekhar and DeMason, 

1988b).  

Owing to presence of different morphological components and the long 

duration required for the completion of growth of the seedling, reserve 

mobilization studies are proposed to be conducted in different seedling parts, 

sampled at regular intervals of specific number of weeks at different stages of 

seedling growth.  Estimation of metabolites is interpreted for the elucidation 
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of mobilization and utilization of important storage reserves such as 

mannans/galactomannans, starch, soluble sugars, reducing sugars total 

proteins and lipids.  Seedling parts like haustorium and plumular sheath 

(cataphyll) are rich in starch and hence amylase assay also is proposed to be 

included for the substantiation of carbohydrate mobilization /metabolism.  To 

understand the mechanism of mobilization, the pattern of translocation of the 

reserve materials and their derivatives from the endosperm to different 

seedling parts differentiated during germination such as haustorium, 

cotyledonary sheath and plumular sheath are also included. 

This study also describes the germination pattern and seedling 

differentiation and correlates these features to metabolism and reserve 

mobilization following germination in the seeds of the five palm species.  
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