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The Fan palm (Carpentaria acuminata) belongs to the family Arecaceae, is a popular ornamental palm 
native to northern territory in Australia. It is propagated from seed. The plant has high ecological value 
of preventing erosion and desertification. There are no reports in the literature about germination of this 
palm seeds. Several species of the Arecaceae family in which Carpentaria is one, presents physical 
dormancy of seeds in varied degrees, demanding treatments for improve germination.  Seeds of C. 
acuminata were subjected to different periods of heat treatments; at 2 weeks, 4 weeks, 6 weeks and 8 
weeks in the germinator at a controlled temperature of 39±1°C in order to overcome the identified 
problem of dormancy. The germination count shows that 2 weeks heat treatment recorded the highest 
seed germination percentage (98.8%), followed by 4 weeks heat treatment (96.2%). While seeds given 8 
weeks heat treatment gave the lowest germination percentage (2.6%). However two weeks heat 
treatment gave the highest germination percentage thereby emerging as the most suitable condition for 
germination. It was also observed that long storage in the germination chamber affected the embryo 
and encourages fungal contamination. Subsequent studies will compare heat treatment method and 
direct sowing to assess the advantages of heat treatment over direct sowing of the seeds. 
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INTRODUCTION 
 
Carpentaria acuminata is commonly known as Fan palm; 
the leaves looks like fans, hence called Fan palm. It is a 
popular and beautiful ornamental plant valued for its rapid 
growth and very elegant foliage. The palm is native to 
tropical coastal region in the northern territory of Australia 
(APNI). It grows near lakes and rivers. It is a slender 
palm with feathery unbranched, shiny and divided pinnate 
leaves, long deep green crown, smooth and 3-4m long 
(Mabberley, 2008). It is long, thin and grows up to 20m 
tall with a trunk of about 12-15cm in diameter (Plate 1 
and 2). The fruits are dark red, oval with sour smelling 
flesh when ripe and known to attract fruits-bats, monkey, 
pigeons etc. It can adapt itself better than many other 
plants to the indoor condition of our homes and buildings.  
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It can also tolerate some amount of neglect, The plant 
has high ecological value of preventing erosion and 
desertification; it is also used in gardening and land-
scaping as well as decorative element or as soil retainer. 

The seeds of the palm were introduced to Nigeria in 
1989, from Thailand through the Nigerian Institute for Oil 
palm Research (NIFOR). It was germinated and planted 
on the NIFOR Palmetum same year (NIFOR, 1989). 
Some of the trees were also planted as homestead within 
the campus of NIFOR.  
 
 
MATERIALS AND METHODS 
 
The experiment was carried out in the Plant Physiology 
Division laboratory of the Nigerian Institute for Oil palm 
Research (NIFOR). Fruits were harvested and collected 
in  June  2014  at  the  NIFOR  Palms  Botanical  Garden  
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Plate 1. A tree of Carpentaria acuminata (left) and tree showing the infructscence 
with numerous fruits (right). 

 
 
 

 
 
Plate 2. The bunch of mature (ripe) Capentaria fruits. 
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Table 1. Weekly germination percentage of C. acuminata and final % for different duration of H/T. 
  

Duration  of H/T  1 2 3 4 5 6 7 8 9 10 Final ger. % 

2 weeks  91.04 97.2 97.2 97.2 97.2 98.1 98.8 98.8 98.8 98.8 98.8% 
            
4 weeks  37.3 85.8 85.8 85.8 85.8 92.2 96.2 96.2 96.2 96.2 96.2% 
            
6 weeks 1.9 2.6 3.8 6.1 6.1 6.1 6.1 6.1 8.3 18.1 18.1% 
            
8 weeks       1.2 1.2 1.2 1.2 1.2 1.2 1.2 2.6 2.6 2.6 2.6% 
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Figure 1. Comparison of Carpentaria acuminata final germination percentage. 

 
 
(Palmetum). The fruits were detached from the stalk, pre-
soaked in water to facilitate the removal of seeds from 
pulp and washed thoroughly by changing of the water 
daily for 3 days, in order to obtain clean seeds (Merlo et 
al., 1993; Piotto and Noi, 2003). During this period, 
physical viability test was carried out by soaking the 
seeds in water; in this test good quality seeds tend to sink 
in water, while seeds which are not fully developed or are 
pest-infected floated. The floating seeds were removed 
and discarded. The seeds were then air dried at ambient 
temperature for 3 days, after which they were subjected 
to different duration of heat treatment.  
 
 

Heat treatment 
 

The seeds were kept at a temperature of 39±1°C for 
different periods of heating time; 2, 4, 6, and 8 weeks. 
Seed sprouting were observed weekly for the period of 
10 weeks and weekly germination percentage were 
calculated and tabulated using the following formula  
 
 
                                   No. of sprouted seeds.   
Germination % =                                                    × 100                                                                                                 
                              No. of seeds in the polythene bag 
  

Two hundred and twelve seeds were counted into each 
of the sixteen white polythene bags and kept in the 
germination chamber at a controlled temperature of 
39±1°C. Two bags were brought out at 2 weeks interval 
from the germination chamber, re-soaked in water to 
raise the moisture contents, air dried, bagged and kept at 
ambient temperature to observe the number of sprouting 
seeds. The last two sets were removed after 8 weeks. All 
the contaminated seeds were removed and subjected to 
both fungal and bacterial treatments by immersion in 5% 
and 2% mancozeb and tetracycline respectively. The 
seeds were observed daily and the dried seeds resulting 
from local overheating were sprayed with distilled water.   
 
 

RESULTS AND DISCUSSION  
 

The result of the weekly and final germination percentage 
is presented in Table 1. The seeds in all the treatments 
started sprouting at the first week after removal from the 
germinator. 

Two weeks heat treatment gives germination percent-
tage of 98.8% and the seed were normal and there was 
no contamination until 5 weeks. The contaminated seeds 
were removed as discards. It was observed that from the  
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Figure 2. Heat treated sprouted seeds of Carpentaria acuminata at 2, 4, 6 and 8 weeks. 

 
 
sixth week, seeds kept in the germinator for two weeks 
had 98% germination rate till the tenth week when the 
experiment was terminated. Seeds kept in the germinator 
for four weeks, was second to two weeks seeds in the 
germinator having 96% final germination rate. It was 
observed that from the seventh week till tenth week when 
the experiment was terminated, seeds kept in the 
germinator for four weeks recorded germination rate of 
96.2%.Seeds kept for six and eight weeks in the 
germinator recorded the lowest germinator rates of 
18.1% and 2.6% respectively, having below 20% final 
germination percentage. This result, agreed with that of 
NIFOR, 1974, 1975, who reported that different palm 
species respond to various germination treatments. For 
instance, germination of Phoenix acaulis was enhanced 
when given heat treatment at 40°C for 2 weeks and when 
soaked in running water, while seeds of Dictyosperma 
aureum were reported to achieve 100% germination 
when the endocarp was removed, then placed in running 
water for a day and placed in polythene bag at ambient 
temperature. Acanthophoenix alexandrae seeds 
achieved the same 100% germination when soaked in 
water and placed in polythene bag at ambient 
temperature (NIFOR, 1974, 1975) 

From the aforementioned results, it was observed that 
after four weeks in the germinator, germination rate of C. 
acuminate was reduced below 20% (Figure 1). Also, the 
result indicates that heat treatment is suitable for 
germination of C. acuminata, though other treatments are 
yet to be compared. Investigation of other treatment 
methods will assist in determining the best germination 
treatment other than heat treatment. 

In conclusion, heat treatment on Fan palm (C. 
acuminata) can improve germination. Long duration of 
seeds for heat treatment however, reduced the 
germination of fan palm. Hence, heat treatment for two 
weeks is most suitable for germination. 
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