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Abstract

In vitro Seed germination through different treatments, s@eldling
growth ofBombax ceiba were studied from April 2009 to January 2010.
Fifty seven per cent seed germination at controhddmn was
enhanced up to 63% by continuous tap water wasbimgg h duration.
Freshly collected seeds in April did not germinateMay and June.
Stem diameter and height of one and 6 months @dlisgs were 0.3
cm, 1.2 cm and 1.2 cm, 87.1 cm, respectively.
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Introduction

Silk cotton treeBombax ceiba L. (Bombaceae) is a large deciduous tree nativieofmcal
areas in western Africa, the Indian sub-contineatith East Asia and northern Australia. It
is a keystone species of riverine forest ecosysteprovides shelter to birds in general and
vultures, eagles and honey bees in particulariviesgindustrial raw materials for matches
and stuffing materials for various purposes. Tlee tis overexploited in Nepal and its
natural regeneration capacity is at risk.

Seeds contain necessary stored materials for tihe grawth and development of the next
generation of plants. Information on seed germamatbehavior contributes to a better
understanding of certain biological aspects likpraductive strategies, life history traits,
adaptation to habitat, etc. (Baskin & Baskin, 2008)Juch information is available on the
socio-economy and ecological aspectBoifbax ceiba (CSIR, 1972; Pratap, 1997; Jaa
al., 2006; K.C., 2007/08). The seeds possess dormameyta impermeable seed coats
(Chattarji & Sen, 1964; Athaya, 1990). Present wtwds aimed to study requirements for
the effective seed germination.

Materials and Methods

Collection and storageDry capsules were collected from superir ceiba trees from
Humse-Dumse community forest, Damak, Jhapa, eadtepal in the last week of April
2009. Seeds were separated from the floss and nirisdade for 7 days. Air dried seeds
were kept in sealed polythene bags and stored laieatrcondition in the laboratory.

Seed attributeColour, shape, weight and number/capsule of agddseeds were recorded
with adequate replicates (n=10). Seed viability Watermined as per Moore (1962). Pre
weighed air dried seeds were soaked in water fdr 24d reweighed for water imbibition.
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Germination test: It was carried out in DepartmainBotany, Post Graduate Campus, T.U.

Biratnagar, Nepal from May to August, 2009 (laborgttemperature 30+£5°C). Germination

was performed in sterilized petridishes (dia 9 emth a double layer of water saturated

blotting paper. Moisture level was maintained gfrent addition of distilled water. Seeds
in triplicates containing 10 healthy seeds in epelridish were placed on the table in
laboratory at room temperature which received défl light through windows. Following
tests were applied.

1. Water soaking: Seeds were put inside 500 m| beakeatiaining tap water for 1, 2, 3, 4
and 5 days duration.

2. Water washing: Inside the cotton bag seeds werenedagontinuously with slow
running tap water for 1, 2, 3, 4 and 5 days dumatio

3. Stratification: Seeds were immersed for 5 min it thvater at various temperatures
(ad’c, 5dc, edc, 7dc, 8dC).

4. Sand scarification: Air dried seeds were rubbedh\wdnd in mortar and pestle for 2, 4,
6, 8 and 10 min duration.

5. Acid scarification: Seeds were treated with 98%¥s6, for 2, 4, 6, 8 and 10 min by
glass rod stirring. They were placed in fine wiresimes and washed for 15 min in
running tap water.

6. Control: Seeds were immerged for 1 h in tap water.

Test seeds were sterilized with 0.2% Hg&blution and ringed with distilled water
before germination.

Seedling growthTwenty days oldB. ceiba seedlings were transplanted in earthen pots (dia
15 cm, depth 20 cm) containing garden soil, samtcampost (2:1:1). They were placed in
the field and received frequent watering. Diamefethe stem above 5 cm from the ground
level and height of the seedling were measurecebyiroeter scale at monthly intervals. The
seedling growth was observed from August 2009 tadgy 2010.

Results and Discussion
The data on the physical attributes and biologatedracteristics of silk cotton seeds are
presented in tables 1 and 2. Oval and brown cotbeesds had 83.3% viability however;
they had only 57% germination under control conditiSeed output per capsule was 285
and one kg air dried seeds contained 24,400 ingiVsd The number of air dried seeds per
kg varies between 21000-45000 according to Jacksaiv).

Table 1 Physical attributes d8. ceiba seeds (mean * SE).
Colour Shape Length (mm) Breadth (mm) Size index (I/b° Shape inde: (Ixb) Weight (g)
Brown  Oval 6.4+0.¢ 4.520.¢ 1.4+0.5 28.5+1.¢ 0.4+0.2

Table 2 Biological characteristics @. ceiba seeds (mean + SE).
Number/kg Output/capsule Imbibition (%) Viability (%) Germination (%)
24400+49.. 28553 11.6+1. 83.3+2.¢ 57.0+3.

Freshly collected seeds in April had no germinatioMay and June. The seeds germinated
only after July at the onset of rainy season. Heséy of two months storage for freshly
collected seeds in dry ambient room condition mayah indication of underdeveloped
embryos requiring after-ripening period. In somenjtive tropical species underdeveloped
embryos grow slowly after seed dispersal and thegntially germinate (Grushvitzky,
1967). Germination was initiated after 8 days aras wompleted within 21 days of seed
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sowing. Jackson (1994) reported 50% or less getmnmavhich started after few days of
sowing and completed within a month.

Hot water treatment at 40°C improved germinationta®©0% but above it had adverse
effect (Tab. 3). Concentrated,$0, scarification beyond 4 min had adverse impact. Wate
soaking/ washing for 48 h duration improved germamafrom 60-63%. Continuous tap

water washing for 48 h was most effective (63%3%ilk cotton seed germination (Tab. 4).

Other time period of soaking/washing had no sigaiit effect up to 120 h. Sand

scarification for 4 min enhanced the germinatiod®, however beyond this had inhibitory

effect.

Table 3 Effect of hot water treatment on
seed germination @. ceiba.
Temp. (°C)for 5 min  Germination %

40 6C
50 5C
60 43
70 2C
80 12

Table 4 Seed germination oB. ceiba by acid/sand scarification and water
soaking/washing for different durations.

Test Duration % Germination
(h) Water soaking Water washing
5D 24 50 50
€= 48 60 60
= 72 53 53
A3 96 43 43
~ 12C 40 40
S Sand rubbing Conc. H,SC,
= 2 50 56
S 4 60 43
'"% 6 43 33
3] 8 36 13
0 10 30 6

November was the most favourable month for seedjirggvth. One month old seedling
with 12.7 cm height attained 87.1 cm height in éithdTab. 5).

Table 5 Growth ofB. ceiba seedlings up to 6 month (mean + SE).
Age of Temperature Relative Stem diameter

seedling/month  max/min (°C) _humidity (%) (cm) Height (cm)
15" montt/ Augus 32.5/2¢ 89.t 0.3+0.1 125+ 1.
2" month, Septembe 34.2/2¢ 84.5 0.4+0.2 20.2+1.
3 montt/ October 32.2/21.. 83.t 0.6 £ 0.2 43.4 + 2.0
4™ month. Novembe 29.0/15.. 84. 0.9 £ 0.3l 4.7+ 2.
5" month. December ~ 24.5/11.: 96.£ 1.1+0.3: 79.3 + 2.
6" month, January 23.4/11.. 98.7 1.2 +£0.3: 87.1+2.¢

Increased germination (60-63%) of silk cotton witater washing/ soaking up to 48 h may
be due to water soluble phytotoxin in the dry pempcthat could inhibit germination
Warang (1994) reported water soluble phytotoxithi dry pericarp of mesquit@rosopis
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juliflora) seeds this might be an extension of the vivigargidance processes and a
safeguard against potential intraspecific compmetgti Furthermore, enhancement in seed
germination percentage in contrast to control Widt water treatment (4Q) and water
soaking for 48 h in the present study might be tugoftening of seed coat and making it
permeable to water. The relatively lower germinapercentage in untreated seeds could be
attributed to existence of impermeable seed coatium to the presence of inhibitory
substances in it (Suryawanshial., 2001; Giraset al., 2002).
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