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Raising Seedlings of Calamus viminalis and Their 
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of Bangladesh and occurs naturally in the semi­
evergreen forests of Chittagong Division and sal 
(Shorea robusta) forests of Dhaka and Mymenshingh 
(Alam 1990). The species is used for umbrella 
handles, furniture frames, walking sticks, binding 
material, etc. (Mohiuddin el al. 1988, Alam 1990, 
Biswas and Dayal 1995). Some information in

Abstract
The paper presents the method of raising seedlings of Calamus viminalis var. 

fasciculatus and their performance after planting out. Germination per cent of C. viminalis 
was 24.37. Sunlight was pre-requisite for the germination. Optimum time for seedling 
pricking from the seed bed to the polybag was 90 days after germination, and in this 100% 
survival could be obtained. A survival of 98% was observed in the wildings when they 
were transferred from the field to the polybags at an average height of 8.5 cm. One year 
old wildings were significantly lower in height in the nursery than that of one year old 
polybag-raised seedlings. Survival of planted seedlings at Hinguli, Chittagong in the 
field was 77.5% after one year. Average height increment of the seedlings was 25.5 cm 
with usually 4-5 leaves one year following planting under a teak plantation.

Introduction
Rattan is one of the most important non-tim- 

ber forest produces of Bangladesh. This resource 
has fast declined due to over-exploitation and 
poor management (Siddiqi 1995). Calamusviminalis 
Willd. var. fasciculatus Becc, locally known as 
kerak bet, is one of the six common rattan species
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relation to distribution, habitats, description, phe­
nology, germination and rqot development of C. 
viniinalis are available (Banik and Nabi 1979, Banik 
and Ahmed 1986, Mohiuddin ct al. 1988, Alam 
1990, Rashid ct al. 1993). However, adequate stud­
ies on raising seedlings have not been made. A 
paper dealing with the nursery development of C. 
viniinalis is required to support the planting pro­
gramme of the Forest Department with rattans. 
This paper is intended to focus the method of 
raising seedlings of C. viniinalis and their perform­
ance following planting in the field.

Material and methods
Fruits of C. viniinalis were collected from a 

natural forest of Kaptai, Chittagong Hill Tract in 
the second week of May, 1996. As it is a standard 
practice to remove fruit scale and fleshy sercotesta 
before seeds are sown (Feaw 1994), the clean seeds 
were obtained by rubbing and removing the scale 
and pulp. Seeds were sown in five nursery beds 
(1.4 m xl.2 m) made of sandy soil, covered with a 
thin layer of mixture of soil and saw dust at 1:1 
ratio. Each bed was sown with 4,000 seeds. Poly­
thene sheet was provided over the bed to protect 
the seeds from displacement due to heavy shower. 
Germination was recorded separately from each 
bed at every 10 days interval. Pricking of germi­
nated seedlings from the nursery bed to the 
polybags (21 cm x 14 cm) containing a compost of 
soil and cowdung at 7:1 ratio was undertaken at 15 
days interval to observe the optimal time of prick­
ing following initiation of germination. Data on 
survival, increment of roots and shoots and number 
of leaves over a period of three months were 
collected. Growth of the seedlings in the polybags 
for a period of one year was recorded. Wildings of 
age 2-3 months were also collected from the clumps 
located at Bangladesh Forest Research Institute 
(BFRI) campus and transplanted in the polybags. 
Subsequently, survival and growth of the wildings 
were compared with polybag-raised seedlings at 
nursery stage.

A total of 500 seedlings raised in polybags

Results and discussion
Germination and raising of seedlings

Seed collection and description : Seeds are the 
most important planting material for large-scale 
development of rattan plantations (Feaw 1994). In 
Bangladesh, rattan nursery is developed from 
seeds. Mature seeds of C. viniinalis were observed 
to be available in two seasons a year, March-April 
and September-October. Banik and Nabi (1979) 
also reported two different flowering and fruiting 
time for this species. A bunch was found to con­
tain maximum 2800 fruits. One kg contained 3200 
fruits, while 5300 clean seeds weighed one kg. All 
fruits were single seeded. However, Banik and 
Nabi (1979) reported 3% of the fruits to be double 
seeded.

Germination success : In all 20,000 seeds were 
sown in five beds. Of these, 4873 seeds germi­
nated. The germination per cent was 24.37 ± 2.67. 
Germination started 8 weeks after sowing and 
continued up to 70 days (Fig.l). Banik and Nabi 
(1979) obtained a germination of 26% from seeds 
collected during spring (August-October), while 
10% from seeds collected during autumn (Febru­
ary-April). Germination in rattans varies consid­
erably from species to species but can reach be­
tween 60 and 90% or over as much as 95-100% 
depending on the degree of ripeness of the seeds 
(Huangcan 1989). In Bangladesh, germination of

from the seeds were out planted in October, 1997 
at Hinguli Research Station of BFRI, Chittagong at 
4m x 4m spacing under a 15 years old teak (Tcctona 
grandis) plantation. Planting was carried out on 
the top of a hill with a gentle slope at an elevation 
of about 30 m. Average rainfall of the area was 
about 3250 mm and average maximum and 
minimum temperature was 32.7°C and 18.7'C 
respectively. Soil texture was sandy-loam with a 
pH of 5.5. So, planting site was in an ideal place 
which meets the ecophysiological requirements 
of rattans as pointed out by Xu (1985). Data on 
seedling survival and growth were recorded one 
year after planting in the field.
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Different media in the seed beds affect germi­
nation (Sumantakul 1989). Germination percent­
ages of C. longisetus in sand, rice husk ash and 
vermiculite media were 84,83 and 61 respectively. 
Mohiuddin and Ara (1995) reported germination 
of 87, 84 and 56% for C. tenuis in moist sawdust + 
fine sand, moist sawdust and only fine sand media 
respectively. Studies using different germination 
media and on pretreatment of seeds are needed to 
increase rate of germination for C. viniinalis.

Some seeds (n=90) were also sown in the 
shade protected from sun light. No germination 
was found. This shows that sun light is required 
for the germination of C. viniinalis. Feaw (1994), 
however, suggested shelter over the seed bed to 
protect the rattan seeds from heavy rain and direct 
sun light. Zoysa and Vivekanandan (1989) ob­
served that plenty of diffused sun light on the 
nursery beds enhanced germination collectively 
and reduced sporadic late germination. However, 
Mohamad (1992) reported that seeds of rattans 
were light sensitive only to a certain extent.

Performance of seedlings and wildings
Pricking and transplantingofseedlings to polybags: 

Immediate pricking from the bed, one day after 
germination and transfer of the germinated seeds 
to polybags resulted in 53% survival. Higher sur­
vival was obtained from delayed pricking of the 
seedlings and their transfer to the bags. Cent per 
cent seedlings were found to survive when trans­
ferred 90 days after germination (Tabe 1). After 90 
days gradually some mortality of the seedlings 
was noticed. Gererally, rattan seedlings are ready 
for transplanting in the polybags when the first 
leaves are fully expanded (Feaw 1994). At Kerala 
Forest Research Institute (India), the seedlings are 
potted when they attained a height of 4-6 cm in 
about a month or so (depending on the species) 
after germination. Mohiuddin et al. (1986) found 
gradual increase in survival with delayed trans­
planting after sprouting for C. tenuis. They ob­
tained 100% survival when transplanting was done 
at 67 days.
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other species under trial was satisfactory. Alim 
and Kamaluddin (1985) obtained 61% germina­
tion for C. tenuis. Mohiuddin et al. (1986) observed 
59% germination, while Siddiqi et al. (1996) found 
87% germination for the same species. For C. 
guruba, a germination of 63% and for C. latifolius a 
germination of 66% were obtained (Alim and 
Kamaluddin 1985), while Mohiuddin et al. (1986) 
found a germination of 28% for C. latifolius.
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Figure 1. Germination of Calamus viniinalis 
over time.

It is not clear why germination rate for C. 
viniinalis was low compared to other species. 
Development of proper seed treatment might in­
crease germination. Sumantakul (1989) found that 
for C. latifolius, seasoning at 40°C for 24 to 48 hours 
gave a higher germination rate of about 70% than 
that in controls. He reported soaking seeds in 
water did not improve germination. Ara et al. 
(1994) obtained a germination of 64-68% and 
50-68% respectively for Daemonorops jenkensiana 
with HCI and H,So4 treatment, while without acid 
treatment the germination was 26% as recently 
observed by the authors. Sumantakul (1989) re­
ported highest germination for C. latifolius with 
whole fruit which contradicted various results for 
Bangladesh species.
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Days of 
pricking after 
germination

Length of 
roots (cm)

Number of 
leaves

53.34
86.67
66.67
53.33
86.67
93.33
100.00

1
15
30
45
60
75
90

Height of 
shoots (cm)

1.0 ±0.0
1.2 ±0.3
1.2 ±0.2
1.0 ±0.2
1.2 ±0.2
1.8 ±0.19
2.0 ± 0.0

6 9
Age (months )

Figure 2. Hight increment of seedlings and 
wildings of Calamus viminalis in 
polybags.

growth is necessary for the first year (Zoysa and 
Vivekanandan 1989). Last data on seedling sur­
vival and growth were collected after the monsoon 
when they were 12 months old. Survival was 
77.5% and height increment was 25.58 ± 1.38 cm 
with 4.43±0.24 leaves. It appeared that the growth

0.64 ±0.19
1.92 ±0.24
6.16 ±0.68
6.18 ±0.41
8.08 ± 0.78
8.27 ± 0.74
8.38 ± 0.35

bp
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Table 1. Development of seedlings of Calamus viminalis and their survival after pricking and transfer 
to polybags over time.

Survival of wildings: Wildings are largely used 
in India by the Forest Departments in silvicultural 
parctices (Basu 1992). Plenty of wildings are found 
under the clumps of C. viminalis. Most of these 
wildings disappear. So, study was made to ob­
serve the feasibility of these wildings for use in the 
plantation programme. Wildings (2-3months) with 
an average height of 8.5 ± 0.29 cm with 2-3 leaves 
were uprooted from BFRI rattan plots and trans­
ferred to polybags during monsoon. Watering 
was made subsequently when required. A sur­
vival of 98.47 ± 0.53% was found in the polybags.

Growth of seedling and wilding: Seedling growth 
in the nursery was recorded for 15 months follow­
ing transfer from the seed bed to. polybags. After 
one year at the time of out planting, the height of 
seedlings was 46.3 ± 4.13 cm and the number of 
leaves was 5.78 ± 0.05. Interestingly, the wildings 
have significatly (t=3.97 ; P<0.05) lower height 
increment, being 28.8 ± 1.53 cm with 4.46 ± 0.21 
leaves (Fig.2).

Seedling growth after planting : Seedling sur­
vival after out planting in the field was 86% before 
the monsoon (March). Height increment was in­
significant. In fact, planting was undertaken after 
the monsoon due to some problems. This ad­
versely affected the seedling survival and growth. 
Weedings on two occasions were made. Some 
patch weeding to keep the plants free of under-

2.68 ± 0.86
5.68 ± 2.34
9.5 ± 0.93
9.64 ± 0.31 
10.84 ± 1.11 
13.8 ± 0.69 
16.32 ± 1.76
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Germination per cent for Calamus viminalis is 
low. Causes need tobe investigated. Studies should 
be undertaken to increase the germination rate by 
pretreatment of seeds and use of different germi­
nation media. Sunlight is essential for germina­
tion of C. viminalis. Delayed pricking of seedlings 
at 90 days after germination from nursery beds to 
polybags ensured no seedling mortality. Wildings 
transferred to polybags when 2-3 months old 
showed high survival. However, growth of 
wildings in the nursery was lower than that of 
seedlings. A seedling survival of 77.5% was no­
ticed one year after planting under a 15 years old 
teak plantation. Initial seedling growth was low.
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was low. Seedlings were planted under 70% 
canopy closure. The survival for C. manan in 
Selangor, Malaysia in the first year after planting 
was 77.6% and at that stage the effect of canopy 
opening was not noticed (Noor and Mohd. 1989). 
Higher or lower level of light intensity might be 
required for optimum growth. Light is the most 
important factor that limits the growth of com­
mercially important rattan species in plantations 
and unless sufficient light reaches the forest floor, 
the plant remains stunted (Dransfield 1992). 
Guangtian et al. (1989) reported that dfferent rat­
tan species preferred different level of light inten­
sity for growth. In even-aged forest plantation 
where a single canopy layer provides 50 to 60% 
relative light intensity may present ideal light 
conditions for establishment and early growth of 
rattans (Mohamad 1992). It will be, however, pre­
mature to comment on the growth based on one 
year data. A survey conducted during 1997 and 98 
showed only 25 cm height increment for C. viminalis 
in the first year in a deciduous forest of Gazipur. 
Average annual height increment of the species in 
the same forest type for a six years old plantation 
was 1.25 m. This showed that initial growth of the 
species after out planting was slow.

References
Alam, M. K. 1990. Rattans of Bangladesh. Bulletin 7, Plant Taxonomy Series. Bangladesh Forest Research 

Institute, Chittagong. 33 pp.
Alim, A. and Kamaluddin,M. 1985. Development of nursery procedure of three cane species. Ba no Biggyan 

Patrika 14 (1 & 2) 26-29.
Ara, R.; Mohiuddin, M. and Rashid, M. H. 1994. Effect of pre-sowing treatment on the germmation of 

golla-bet (Daemonorps jenkensiana). Bangladesh Journal of Forest Science 23 (1) : 51-54.
Banik, R. L. and Ahmed, F. U. 1986. An investigation on the roots of bara-bet (Calamus viminalis Willd. var. 

fasciculatus Becc.). Bano Biggyan Patrika 15 (1 & 2): 37-40.
Banik, R. L. and Nabi, M. N. 1979. A note on the flowering periodicity and the seed germination in bara- 

bet. Bano Biggyan Patrika 8 (1 & 2): 52-56.
Basu, S. K. 1992. Rattans (canes) in India : A Monographic Revision. Rattan Information Centre, Kuala 

Lumpur. 141 pp.
Biswas, S. and Dayal R. 1995. Indian rattans (canes) : diversity, distribution and propagation. Indian 

Forester 121 (7): 620-633.



Bangladesh Journal of Forest Science68

Dransfield, J. 1992. The ecology and natural history of rattans. In : Mohd. W. R. W; Dransfield; J. and 
Manokaran, N. (eds.). A Guide to the Cultivation of Rattans. Malayan Forest Record No. 35. pp. 27- 
34.

Feaw, T. C. 1994. Nursery techniques. In : Mohd. W. K. W. ; Dransfield, J. and Manokaran, N. (eds.). 
Nursery Techniques for Rattan. INBAR (India) Technical Report No. 2. pp. 1-21.

Guangtian, Y.; Huangcan, X and Weiliang, Z. 1989. A preliminary study on the effect of different levels 
of light intensity on the growth of rattan seedlings. In : Rao, A. N. and Vongkaluang. Isa (eds.) 
Recent Research on Rattans: Proceedings of the International Rattan Seminar, Nov. 12-14, 1987. 
Chiangmai, Kasetsart University, Thailand and IDRC Canada, pp. 130-136.

Huangcan, X. 1989. Rattan research in China. In: Rao, A. N. and Vongkalauang, Isa (eds.). Recent Research 
on Rattans: Proceedings of the International Rattan Seminar, Nov. 12-14,1987, Chiangmai, Kasetsart 
University, Thailand and IDRC, Canada, pp. 13-18.

Mohamad, A. 1992. Aspects of the physiology of rattans. In : Mohd. W. R. W.; Dransfield, J. and 
Manokaran, N. (eds.). A Guide to the Cultivation of Rattans. Malayan Forest Record No. 35. pp. 35- 
46.

Mohiuddin M.; Rashid, M. H. and Rahman M. A. 1986. Seed germination and optimal time of transfer 
of seedlings of Calamus sp. from seed bed to polybag. Bono Biggyan Patrika 15 (1 & 2): 21-24.

Mohiuddin, M. and Ara, R. 1995. Effect of different sowing media on the seed germination of Calamus 
tenuis Roxb. (jali-bet). Chittagong University Studies Part II: Science 19 (2): 303-05.

Mohiuddin, M.; Rashid, M. H. and Akhter, R. 1988. Easy Identification Method for Different Rattan Species 
of Bangladesh (in Bangla). Bulletin 2, Minor Forest Products Series, Bangladesh Forest Research 
Institute, Chittagong. 15 pp.

Noor, N. S. M. and Mohd. W. R. 1989.-The growth and yield of a nine year old rattan plantation. In : Rao. 
A. N. and Vongkaluang , Isa (eds.). Recent Research on Rattans: Proceedings of the International 
Rattan Seminar, Nov. 12-14,1987, Chiangmai, Kasetsart University, Thailand and IDRC, Canada, 
pp. 62-67.

Rashid, M. H.; Merry, S. R.; Ara, R.; Mohiuddin, M. and Alam, M.J. 1993. How to Cultivate Rattan and Pati- 
pata (in Bangla). Bulletin 6, Minor Forest Products Series, Bangladsh Forest Research Institute, 
Chittagong. 12 pp.

Siddiqi, N. A.; 1995. Rattan research in Bangladesh. INBAR Newsletter 3 (2): 8.
Siddiqi, N. A. Ara, R. and Merry, S. R. 1996. Germination and seedling growth of jali-bet (Calamus tenuis 

Roxb.). Bangladesh Journal of Forest Science 25 (1 & 2): 15-20.

Sumantakul, V. 1989. Preliminary studies on the germination of Calamus latifolius Roxb. and Calamus 
longisetus Griff. In: Rao, A. N. and Vongkaluang, Isa (eds.). Recent Research on Rattans: Proceedings 
of the biternational Rattan Seminar, Nov. 12-14,1987, Chiangmai, Kasetsart University, Thailand 
and IDRC, Canada, pp.116-121.

Xu, H. 1985. Country Report: China. In : Proceedings of the Rattan Seminar, Kuala Lumpur, Malaysia. The 
Rattan Information Centre, Forest Research Institute, Kepong, Malaysia, pp. 209-211.

Zoysa, N. D. D. and Vivekanandan, K. 1989. Recent progress in rattan research in Sri Lanka. In : Rao, A. 
N. and Vongkaluang, Isa (eds.). Recent Research on Rattans: Proceedings of the International Rattan 
Seminar, Nov. 12-14, 1987. Chiangmai, Kasetsart University, Thailand and IDRC, Canada, 
pp. 25-32.


