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Viability of excised embryos, shoot proliferation and in-vitro 

flowering in a species of rattan Calamus thwaitesii Becc. 
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SUMMARY 
92% of embryos excised from fresh mature unripe fruits of Calamus thwaitesii germinated in a modified Y3 medium 
with 0.05 mg f1 of 6-benzylaminopurine (BAP). This was higher than the 72% germination obtained with ripe seeds 
sown in soil. Stored seed lost viability within two weeks due to dehydration of embryos. Germination commenced 
with the differentiation of the haustorium and the cotyledonary sheath, observable in embryos germinating in vitro. 
This was followed by the development of the plumule. The first eophylls were simple and lanceloate. Decapitation of 
the in-vitro seedlings and transfer to a medium with higher levels of BAP at 5 or 8 mg I"1 resulted in the production of 
multiple shoots after 4-5 months, initially from buds that developed around the collar region. Repeated subculture 
resulted in the development of a clustering habit similar to that of field clumps with a rhizome, axillary shoots and 
dormant buds. Two axillary meristems were induced to develop precociously into inflorescences. Incorporation of 
activated charcoal and alpha-naphthaleneacetic acid (NAA) with 5 or 8 mg I"1 BAP reduced multiple shoot formation 
and brought about root development. Single shoots or clusters developed roots in a Y3 medium with reduced macro 
elements and supplemented with NAA (5 mg I"1) and activated charcoal. Nursery establishment with 65% survival of 
plantlets was possible. In-vitro culture of excised embryos could be recommended, as propagules could be made 
available whenever desired by rooting proliferated shoots. It also allowed the safe transport of gerniplasm. 

M any countries where wild stands were once 
abundant are now regenerating and cultivating 

rattans as a plantation crop for economic motives. Like 
other members of the palm family (Arecaceae) where a 
wide range of types of germination are encountered, 
rattans also show peculiar features of development 
behaviour, which have been poorly studied so far. We 
investigated the in-vitro responses of a few species of 
Calamus with the primary objective of producing 
propagules for conservation and replanting. The growth 
and behaviour of excised embryos of C. thwaitessi, a 
widely distributed and utilized species out of the ten 
native to Sri Lanka, is presented in this study. 

MATERIALS AND METHODS 
Germination and viability of excised embryos 

Fruits of Calamus thwaitesii were collected at the peak 
of the fruiting season in the Uduwattekele Forest 
Reserve, Kandy. Seeds from fresh ripe seeds were 
stored in paper bags at 26 ± 2°C after removal of the 
sarcotesta and air-drying overnight. 

For embryo culture, fruits were halved to separate the 
proximal end containing the embryo. These were kept 
under running water for 30 min after removing the 
pericarp and the sarcotesta, surface sterilized in 9% 
bleaching powder (w/v), and the embryos excised. Five 
embryos per jar were cultured in baby-food jars 
containing 30 ml of medium. To study germination, 
excised embryos from mature unripe fruits were cultured 
in two basal media, MS (Murashige and Skooge, 1962) 
and Y3 (Euwens, 1976) with 500 mg I"1 cystein. They 
were supplemented with 0.05 mg I*1 benzylaminopurine 
(BAP), 2% sucrose and solidified with agar. Fifty 
embryos were cultured in each basal medium and 

incubated for one week in darkness before exposure to 
a 16 h photoperiod. Half the embryos were kept at 
34 ± 2°C and half at 27 ± 2°C. 

To study seed viability, embryos from fresh ripe seeds 
or those from seeds stored for 2, 4 and 6 weeks were 
cultured in the modified Y3 medium as mentioned 
before at 27 ± 2°C. A hundred embryos in 20 jars were 
cultured from each seed lot. 

Two months later the well developed seedlings were 
cultured singly and the others as 2-3 seedlings per jar. 
Eight stages from e ( to e 8 (Figure 1) were identified for 
recording the development of seedlings in vitro. The 
ungerminated embryos and seedling at each stage was 
counted every other day. Germination was determined 
as the percentage of embryos that developed up to stage 
e 3 or further after 50 d. The rate of germination was 
determined as the number of days taken to develop at 
least ten fully developed seedlings with expanded leaves 
with or without roots in each treatment. 

Viability and germination of seeds in soil 
Seeds from fresh fruits and those stored after 2,4 and 

6 weeks were sown in wooden trays containing loam and 
coir dust in three replicates of 100 seeds per replicate 
from each seed lot. These were kept in the shade and 
watered regularly. Seedlings emergence was counted 
daily. Six months later the seedlings were uprooted, 
planted singly in polythene bags and the remaining seeds 
in the soil examined. The shoot length and the number 
of leaves per seedling were recorded at 50% and 
maximum emergence, six months after sowing when 
they were transferred to polythene bags and 11 months 
afterwards. 
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