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Abstract: Effects of seed pre-treatments on germination of Ceiba petandra (Kapok) tree in Northern Savanna of 

Nigeria were studied, using Kaduna State as a case study. Three (3) pre-treatments methods (concentrated Sulphuric acid 

(H2S04) scarification, cold water and mechanical scarification) were used in Complete Randomized Design (CRD) 

experiments. The seeds were soaked in water for the period ranging between 1-7 days; those soaked in conc. Sulphuric 

acid were for the period ranging from 5minutes to 35minutes, while mechanical scarification ranged from 5-35 minutes. 

The data collected were analyzed using ANOVA and then subjected to Duncan Multiple Range Test (DMRT). The 

results revealed that treatment with cold water immersion for 2days gives 95% germination while treatment for 6days 

and 7 days are significantly (P<0.05) lower in germination, 45% and 30% respectively. Acid scarification shows that the 

treatment with conc. H2SO4 for 20 minutes resulted in 85% germination while treatment for 5 minutes and 10 minutes 

were significantly (P<0.05) lower with germination of 41% and 45% respectively. However, for mechanical scarification 

the result shows that germination percentage improved with increased period of shaken. Germination of seeds shook for 

25 minutes, 30 minutes and 35 minutes were the highest and were not significantly (P<0.05) different from each other 

(80%, 71% and 68%). It is therefore, recommended that, for uniform germination and improvement of growth of Ceiba 

petandra the nursery workers should make use of cold water immersion by soaking the seeds in it for 2days. 
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INTRODUCTION 
Ceiba pentandra (L.) Gaertn is commonly known as Kapok tree of silk cotton trees. It is a tropical tree of the 

order Malvales and the family malvaceae which was previously separated from the family Bombacaceae [1]. Ceiba 

pentandra is a fast growing indigenous tree species to West Africa and also found in South America [2, 3]. Kapok Tree 

or Ceiba pentandra is now a widely cultivated in Southeast Asia for its seed fibre. It is fast growing and reaches up to 70 

m in height and 3 m in trunk diameter. The trunk is buttressed and large simple thorns, similar to that of on many of the 

larger branches, are found on it. The crown is thin and pagoda shaped. The leaves are palmate, with 5 to 9 leaflets each. 

Kapok produces several pods that contain seeds covered by fibre. Kapok fibre is yellowish in colour, light, very buoyant, 

water resistant, resilient, but very flammable. The seed of kapok yields oil that is used in making soap and as fertilizer. 

The seed is edible either raw or cooked (roasted and ground into powder) [4]. It is an emergent tropical forest tree species 

that can grow up to about height. The wood is very light and is used for preparation of plywood [5], packaging, lumber, 

light construction, pulp and paper products, match splint, canoes, veneer, block boards, furniture, boxes and aircraft 

modeling [6].  

 

The fruit is collected for the valuable kapok floss and used for stuffing pillows, mattresses, cushions, life 

jackets, lifeboats, insulating [7]. The seed contains 20-25 percent nondrying oil, used as a lubricant and in soap 

manufacturing [8]. Ceiba pentandra is known to be an excellent source of nutrient such as minerals, vitamins and very 

high moisture content of 60 to 83g/100g [9]. The young leaf of Ceiba pentandra is extremely high in fibre content [10]. 
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Soluble dietary fibres have health-promoting properties as they have been implicated in the lowering of plasma and liver 

cholesterol concentrations [11]. The high value of carbohydrate and protein suggest that the nutritional quality of the 

Ceiba pentandra leaf is high and this may be a veritable tool for body nourishment [12]. In Nigeria, the leaves are used 

as an alternative laxative and the infusion is given as a cure for colic in man and in livestock [13]. The young leaves are 

sometimes cooked and eaten in West Africa as a soup herb [14]. The seeds of C. pentandra provide important food 

resources to small mammalian wildlife (rodents), and it is an important source of local human medicines in curing and 

prevention of various diseases [15]. Apparently, the species provides important roosting sites for some mammalian 

species (bats), insects and pollinator bees as well as several bird species [16]. However, temperature has been observed to 

strongly influence seed germination of tropical forest trees, including C. pentandra [17]. It is worth noting that the 

conditions leading to the germination of seeds may be complex given that several factors including environmental (e.g. 

temperature, water), seed attributes e.g. size, weight and shape [18], physiological [19] and seed predation [20] singly or 

together may affect seed viability and subsequent seed germination ability. 

 

Seed pre-treatments have been used to describe ways of treating seeds to increase their vigor for germination. In 

view of the potentials of Ceiba pentandra, its germination and growth rate without seed pretreatment is very slow. 

Sometimes seeds of Ceiba pentandra may fail to germinate under favorable environmental conditions and are therefore 

said to exhibit some degree of dormancy. Due to excessive temperature around Guinea Savannah Zone (Northern and 

Southern), Ceiba petandra seeds get damaged before the pods naturally dehiscent. This study therefore, is to investigate 

suitable seed pre-treatment methods in the nursery to ensure rapid and uniform germination of high quality seedlings of 

Ceiba petandra for plantation establishment and economic uses. 

 

MATERIALS AND METHODS 
MATERIALS 

The materials used for this research are: Ceiba petandra seeds, chemical (H2SO4), water, and coarse sand. 

 

Study Area 

The experiment was carried out at the Green house of Federal College of Forestry Mechanization Afaka, located 

at Latitude 10
0
37’N and Longitude 7

0
17’N [21]. 

 

Seed Collection and Processing 

The Ceiba petandra. seed used for this study were collected randomly from matured plus trees sparsely 

distributed in FRIN research plots at Buruku Forest Reserve in Chikun local Government Area of Kaduna State. The 

pods were collected directly by plucking and hand picking under the trees. The trees were of timber sizes and of good 

phenotypically. Wildlings were hardly seen around the plantation area. The pod (fruits) was crushed manually to extract 

the seeds. The seeds were embedded in the silk cotton and extracted by shaking or hand picking individual seed. The 

seeds were tiny but visible and each pod contains about 180 seeds on the average. Apparently, viable seed of Ceiba 

petandra. were determined using floatation method in which viable seed sank to bottom. 

 

Experimental Design  

Three (3) treatments at seven (7) levels each with single level control (water, Acid, Mechanical and Control) 

were used, making a total of twenty-two (22) treatments. The seedlings were arranged in a Completely Randomized 

Design (CRD) with four (4) replicates 

 

Germination Percentage 

Germination percentage was derived as the ratio of seedlings germinated to the total number of seeds planted 

multiplied by 100. 

 
 

Experimental Procedure 

Water Treatment 
Viable seeds are soaked in ordinary water under room temperature for various time periods (treatment) ranging 

from 1day to 7 days with a control of 0 day (not soaked in water). 60 seeds were used and 4 replicated for each period of 

treatment. 240 seeds were used for each treatment, which makes the total of 1,920 for eight (8) treatment. 

 

Acid Treatment 

For acid treatment, concentrated H2SO4 was used to soak viable seeds ranging from 0, 5, 10, 20, 25, 30, and 35 

minutes respectively. Each of the soaked time constitute the treatment in which 60 seeds were tested and replicated 4 

times. 240 seeds were used and total of 1,920 seed for the acid treatment. 
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Mechanical Scarification 
In mechanical scarification, viable seeds coat was weakening using coarse sand, which were enclosed in a 

container with the seed. It was shaken for periods of time varying from 0, 5, 10, 15, 20, 25, 30, 35 and 40 minutes. Each 

of the shaking time periods constitute treatment. 60 seeds were used and replicated 4 times, which gives the total of 1,920 

seeds for 8 treatments. 

 

Statistical Analysis 

All data collected were subjected to analysis of variance (ANOVA) and Duncan multiple range test contrasts 

(p<0.05). 

 

RESULTS AND DISCUSSION 
Cold Water Treatment 

The results of the effect of seeds of Ceiba petandra. soaked in cold water are given in Table-1. Germination 

percentage improved with increase period of seed soaking in cold water up to 2 days, after which there was gradual 

decline in the germination. Germination percentage seeds soaked for 2 days is the highest and its statistically (P<0.05) 

having equal value with1day, 3days and 4 days. However, treatment with cold water for days resulted in 95% 

germination while for 5 days, 6 days and 7 days gave significantly (P<0.05) low germination of 55%, 45% and 30% 

respectively. Seed soaking in cold water has been used by lot of workers to break dormancy in seeds [22-24]. However, 

the results of the cold water pre-treatment are in agreement with that of Ibrahim and Otegbeye [25] who reported that 

prolong soaking of A. digitata seeds in cold water resulted in increasing rate of seed germination. Ojo, M.O [7] also 

observed that cold water pre-treatment of Ceiba petandra enhance its rate of germination. The relatively lower 

germination recorded for seeds soaked in cold water for 6 days (45%) and 7days (30%) shows that the seeds might have 

been over stayed in water thus, result in spoilage of some of the seeds.  

 

Acid Treatment 

Table-2 revealed the effect of concentrated H2SO4 on seed germination of Ceiba petendra improved with 

increased period of seed soaking in the acid up to 20 minutes, after which there was gradual declination in the 

germination percentages of seeds soaked for 25minutes, 30 minutes and 35 minutes respectively. Seed soaked for 20 

minutes were the highest and were not significantly (P<0.05) different from one another. Treatment with conc. H2SO4 for 

20 minutes resulted in 85% germination while treatment for 5minutes and 10 minutes were significantly (P<0.05) lower 

with germination of 41% and 45% respectively. However, acid scarification has been used by lots of workers to break 

dormancy in seeds [26-29]. Ailero, B. L [30] found conc. sulphuric acid to be very effective in breaking seed coat 

dormancy in Terminalia superba and Parkia biglobosa respectively [31, 32] also showed that germination of Acacia 

albida, A. Senegal, A. nilotica treated with conc. Sulphuric acid for 10minutes for A. albida, A. Senegal and 60 minutes 

for A. nilotica; significantly gave better germination (99%, 57.3% and 90% respectively, than other treatment). 

Therefore, the results obtained is in consonant with all the above workers. 

 

Mechanical Scarification 
Table-3 revealed the effect of mechanical scarification on seed of A. digitata. Germination percentage improved 

with increased period of shaken in the mechanical scarification up to 25 minutes, after which there was gradual decline in 

the germination. Germination percentage of seeds shaken for 25 minutes, 30 minutes and 35minutes were the highest and 

were not significantly (P<0.05) different from each other. The results above are in agreement with [33, 30, 25]. 

 

Table-1: Effect of Increased Duration (days) in Cold Water on Germination of Ceiba petandra Seeds 

S/No Variable/Treatment *Mean 

a. control 15a 

b. Seed soaked for 1 day 33b 

c. Seed soaked for 2 days 95c 

d. Seed soaked for 3 days 75c 

e. Seed soaked for 4 days 70c 

f. Seed soaked for 5 days 50d 

g. Seed soaked for 6 days 45d 

h. Seed soaked for 7 days 30d 

DMRT: Figures with the same letters are statistically equal values (P<0.05) 
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Table-2: Effect of Increased Duration (minutes) in Concentrated Sulphuric Acid (H2SO4) on Germination of Ceiba 

petandra 

S/No Variable/Treatment *Mean 

a. control 15a 

b. Seed soaked in conc.H2SO4 for 5 minutes  41b 

c. Seed soaked in conc.H2SO4 for 10 minutes  45c 

d. Seed soaked in conc.H2SO4 for 15 minutes  53c 

e. Seed soaked in conc.H2SO4 for 20 minutes  85d 

f. Seed soaked in conc.H2SO4 for 25 minutes  70d 

g. Seed soaked in conc.H2SO4 for 30 minutes  65d 

h. Seed soaked in conc.H2SO4 for 35 minutes  48e 

DMRT: Figures with the same letters are statistically equal value (P<0.05) 

 

Table-3: Effect of Increased Duration (Minutes) in Mechanical Scarification on Germination of Ceiba petandra 

S/No Variable/Treatment *Mean 

a. control 15a 

b.  Seed shaken for 5 minutes  32b 

c.  Seed shaken for 10 minutes  45c 

d.  Seed shaken for 15 minutes  47c 

e.  Seed shaken for 20 minutes  49d 

f.  Seed shaken for 25 minutes  80d 

g.  Seed shaken for 30 minutes  68d 

h.  Seed shaken for 35 minutes  62d 

DMRT: Figures with the same letters are statistically equal value (P<0.05) 

 

CONCLUSION AND RECOMMENDATION 
Conclusion 

Pre-germination treatments are needed to break physical dormancy caused by hard seed coats or pericarps. The 

cause and nature of seed coat impermeability are not fully understood. However, it was observed that out of all the three 

(3) pre-treatments methods applied (Acid; Mechanical and Coldwater), the best germination of over 95% was achieved 

with soaking the seeds in water for 2days. 

 

Recommendation 

Based on the above results it was recommended that for uniform germination and improvement of growth of 

Ceiba petandra, the nursery workers should make use of ordinary water immersion by soaking the seeds in it for 2 days.  
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