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Abstract 

Bitter Kola (Garcinia kola) is one of the most valuable NTFPs contributing to livelihood of local people being largely exploited 

and now enlisted as threatened or vulnerable species on IUCN red lists. Natural regeneration is mostly restricted by dormancy 

and hence, the need to facilitate seed germination.  The research aimed to determine the effects of light intensity on the 

germination of Garcinia kola seeds. The study was carried out at the green house of the School of Agriculture and Agricultural 

Technology, Federal University of Technology Owerri, Imo State, Nigeria. The experiment was laid out in Complete 

Randomized Design (CRD) with four replications. Seeds (collected from the trees at Ozara village in Ngor/ Okpala LGA of 

Imo State, Nigeria) were used for the experiment. The seeds were de-coated and subjected to different soaking regimes (12, 48, 

72 and 96 hours); while the un-soaked seeds formed the control experiment. Different seed parts (whole seed, head part and tail 

part) were packed in transparent polythene bags (TPB) and dark polythene bags (DPB). Data were collected on the following 

parameters; number of days to germination, number of germinated seeds and the length of plumule measured at 14 days’ 

interval. Results showed that germination was first recorded in seeds soaked for 72 hours, and also in the control with the tail 

part germinating in 10 days after bagging in transparent polythene bag while whole seeds soaked for 92 hours and the tail part 

germinated in 5 days after bagging in dark polythene bag. The germination period ranged between 5 to 26 days for seeds parked 

in dark polythene bag and 9 to 30 days for seeds parked in transparent polythene bag. It was concluded that duration of soaking 

and the use of dark polythene bag in packing seeds significantly (p < 0.05) affected the number of days to germination, number 

of germinated seeds and length of plumule. We therefore recommend that Garcinia kola seeds should be soaked for 72 hours 

and packed in dark polythene bag as this medium proves the best among others tested in this study. 

 

Keywords: Garcinia Kola, germination, seed treatment, light intensity tropical tree.  

 

Introduction 

Garcinia kola (Heckel) belongs to the Guttiferrae 

(Clusiaceae) family (Geeta et al., 2006). The tree produces 

edible and medicinal seeds, which are widely consumed for 

the medicinal values (Okigbo, 1997). Its distribution ranges 

from West Africa to Central Africa, extending from Sierra 

Leone to Congo, (Gledhill, 1977). Garcinia kola is endemic 

in the humid lowland rainforest vegetation of the West and 

Central African sub regions. It is distributed across coastal 

areas and lowland plains up to 300 m above sea level with 

an average of 2000 - 2500 mm rainfall per annum and 

temperatures ranges from 21.4°C to 32.15°C and a 

minimum relative humidity of 76.34% (Ntamag, 1997). 

Garcinia kola (Heckel), commonly known as ‘bitter kola’ is 

one of the several non-timber forest products that are of 

socio-economic importance in Nigeria with high 

consumption rate (Okafor, 1980). Its economic contribution 
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to both domestic and national markets raises the standard of 

living of those involved in its trading activities, both in the 

rural and urban centers (Yakubu et al., 2014).  

             Okoro (1993) stated that G. kola seeds are used as 

extractive in dietary food supplement while FDA (1995) 

reported that they are used as flavor enhancer in the 

beverage industry and also as hop substitute in several 

indigenous alcoholic drinks. Medicinally, the seeds are used 

as antidote for Strophantus gratus infection. The seeds are 

used for the treatment of bronchitis throat infections, anti-

purgative and anti-parasitic (Madubunyi, 1995). Other 

known uses include guinea worm remedy, anti-atherogenic 

effects and anti-lipoperoxative effects (Adaramoye et al., 

2005). According to Iwu et al., 1999, G. kola is known to 

exhibit a complex mixture of phonetic compounds including 

posses’ anti-inflammatory, anti-microbial, anti-diabetic and 

anti-viral properties. The indigenous practices by farmers to 

protect the species include deliberate retention during land 

preparation for cropping, harvesting of stands in wild 

populations, and recognition of individual property 

ownership of certain tree(s) in the wild. 

            G. kola is safe to consume either with or without 

other foods. Its consumption an hour before or after meals 

may help to increase the absorption of key nutritive 

elements. Food does not affect the metabolism of G. kola 

and may suffer the effects of mild indigestion (Iwu, 1986). 

Kolaviron, a chemical constituent of the seeds, does not 

appear to have a pronounced effect on drug metabolizing 

enzymes (Farombi et al., 2000) and no known interaction 

with orthodox medications has been reported (Okoli, 1991). 

G. kola seeds are recalcitrant seeds; however, it is unlikely 

that rural farmers would plant G. kola on a large scale 

because the untreated seeds are difficult to germinate. Due 

to dormancy, Garcinia kola seeds can take up to 18 months 

to germinate in the forest. 

         Despite its socio-economic importance, the cultivation 

of the plant is very much limited. Factors that have 

discouraged farmers from growing G. kola include 

difficulties encountered in the germination, which reduces 

the availability of seedlings in the nurseries for possible 

plantation establishment (Yakubu et al., 2014). The natural 

regeneration of the species is poor, and seedlings are 

uncommon and slow-growing (Gyimah, 2000; Abbiw, 

1990), making the species now closes to commercial 

extinction (IUCN, 2004; Hawthorne, 1995). Most of the 

productive trees are often those that were left in the wild 

when farm plots were cut out of the forest (Adebisi, 2004). 

In Nigeria, low populations of G. kola are found in home 

gardens and few stands are found in the wild due to rapid 

deforestation and heavy exploitation in the natural forests. 

Demand for G. kola is currently very high in Nigeria though 

few seeds are available in markets; production of the species 

is limited due to problem of seed dormancy (Yakubu et al., 

2014). The seeds need to be treated to enhance germination.  

Materials and Methods 

Location and Weather Condition 

The study was carried out at the Botanical garden of the 

School of Agriculture and Agricultural Technology, Federal 

University of Technology Owerri, Imo State, Nigeria. The 

climate is such that the rainy season begins in April and 

lasts through October with annual rainfall varying from 

1,500mm to 2,220mm. An average annual temperature 

above 20°C creates an annual relative humidity of 75%, 

with humidity reaching 90% in the rainy season. The dry 

season occurs with two months of harmattan from late 

December to late February. The hotter months are between 

January and March. 

Materials Used  

The materials used in this study include the following: 

Sharp knife, transparent polythene bag, dark polythene bag 

and Garcinia kola seeds collected from the wild. 

Collection and Processing of Seed Samples 

Fully matured fruits of Garcinia kola were obtained from 

trees at Ozara village in Ngor/ Okpala LGA of Imo State, 

Nigeria. Flesh fruits of the species were processed by de-

pulping soon after collection to avoid fermentation and 

heating as suggested by Asomaning et al. (2011). Seeds 
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were then packed in cotton bags filled with moistened 

sawdust to prevent loss of seed moisture.  

Experimental Design and Procedure 

The experiment was laid out in complete block design 

(CRD) with four replications. The seeds where divided into 

parts namely; whole seed, head part and tail part. The seeds 

used for the experiment were de-coated and subjected to 

different soaking regimes; the seeds were soaked for a 

period of 12, 48, 72 and 96 hours respectively but the 

control experiment was not soaked. During the soaking 

period, water was decanted and renewed after 24 hours until 

the duration of the soaking is reached in other to remove and 

wash off possible inhibitors (Oboho and Urughu, 2010). The 

seeds where bagged with four seeds per bag according to 

seed parts and according to the different soaking regimes. 

 

Data Collection 

Following experimental set-up, data on number of days to 

seedling emergence, number of germinated seeds and 

plumule length were recorded at interval throughout the 

study period. Further details about the variables are defined 

below: 

1. Number of days to emergence: This was the count of 

number of days from bagging date to the date of emergence. 

2. Number of germinated seeds of Garcinia kola: this the 

number of seeds germinated counting from the day of 

bagging. 

3. Plumule length: This is the length of the plumule 

measured in cm from the base of the seedling to the tip. This 

was done at 3 weeks after emergence and repeated at 14 

days’ interval. 

Data Analysis 

The data collected were subjected to statistical analysis, 

using the analysis of variance (ANOVA) procedure of the 

Statistical Analytical System (SAS) 19.0 version while 

treatment means were separated using the Least Significant 

Difference (LSD) as described by Onuh and Igwemma 

(2001). 

Results 

Effects of light intensity and soaking regime on number 

of days to sprouting of Garcinia kola seed. 

The highest mean number of days for Garcinia kola in 

dark polythene bag (DPB) to germinate was 21.25 days as 

recorded from the control (Table 1). This was statistically 

the same with the 20.41 number of days recorded for the 

seeds soaked for 12 hours. However, they were 

significantly different (p < 0.05) from the 16.50 mean 

number of days recorded from the seeds soaked for 48 

hours and the 11.33 mean number of days recorded from 

seeds soaked for 92 hours. The lowest mean number of 

days of 9.66 was recorded from seeds soaked for 76 hours. 

The seed parts used also recorded significant difference (p 

< 0.05), with the whole seed recording 14.25days mean 

number of days to germination which was significantly 

different (p < 0.05) from the highest (17.20 days) mean 

number of days recorded from the tail part (Table 1). 

In the transparent polythene bag (TPB), the 

highest mean number of days to germination of Garcinia 

kola seed was 20.58 days recorded from the control, which 

was statistically at par with that of 20.25 days recorded for 

the seeds soaked for 12 hours. However, they were 

significantly different (p < 0.05) from the 19.50 mean 

number of days recorded from the seeds soaked for 48 

hours and the 17.75 mean number of days recorded from 

seeds soaked for 92 hours. However, the lowest mean 

number of days of 14.83 was recorded from seeds soaked 

for 76 hours (Table 1). The seed parts used also recorded 

significant difference (p < 0.05) with the whole seed 

sprouting at 16.25 mean number of days which was 

significantly different (p < 0.05) from the highest mean 

number of days (21.35) recorded from the head part (Table 

1).  
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Table 1: Number of days to sprouting of Garcinia kola 

 

Source 

Mean number of days to sprouting 

Dark poly bag (DPB) Transparent poly bag(TPB) 

Control  21.25
a
 20.58

a 

12 hours 20.41
a
 20.25

a 

48 hours  16.50
b 

19.50
a
 

72 hours 9.66
c 

14.83
b 

96 hours 11.33
c 

17.75
ab 

Whole  14.25
b 

16.25
b 

Head  16.05
ab 

21.35
a 

Tail  17.20
a 

18.15
b 

Means in the same column with the same letter superscript are not significant different at p > 0.05 

 

Means of interaction for the whole part and treatments 

showed that there were significant differences (p < 0.05) 

among the treatment levels. However, seeds that were not 

soaked (control) recorded the highest (20.00 days) mean 

number of days to germinate which significantly differ (p < 

0.05) from the mean number of days to germination (19.00 

days, 15.00 days, 8.00 days, and 8.50 days) as recorded for 

12 hours, 48 hours, 72 hours and 96 hours, respectively 

(Table 2). For the head part, there were also significant 

differences (p < 0.05) among the treatment levels. Seeds 

that were not soaked (control) recorded the highest (22.00 

days) mean number of days to germinate which was 

significantly different (p < 0.05) from the mean number of 

days to germination (21.00 days, 19.75 days, 9.75 days, 

and 13.00 days) as recorded for 12 hours, 48 hours, 76 

hours and 92 hours, respectively. While the seeds soaked 

for 76 hours recorded the lowest (9.75 days) mean number 

of days to germination (Table 2). For the tail part, the 

highest (21.75 days) mean number of days to germination 

was obtained from the control which show significant 

difference (p < 0.05) from mean number of days to 

germination (20.50 days, 14.00 days, 11.50 days, 12.50 

days) produced from seeds soaked for 12 hours, 48 hours, 

76 hours and 92 hours, respectively. However, the seeds 

soaked for 76 hours recorded the lowest (11.50 days) mean 

number of days to germination. (Table 2). 

Interaction between the whole part and treatments in the 

control produced the highest (20.00 days) mean number of 

days to germination, which was significantly different (p < 

0.05) from other mean values except the 72 hours soaked 

seeds. The seeds soaked for 76 hours had the lowest mean 

number 13.50 days to germination (Table 2). From the 

head part, there were significant differences (p < 0.05) 

among the treatment levels. However, seeds that were not 

soaked (control) recorded the highest (24.50 days) mean 

number of days to germinate which was significantly 

different (p < 0.05) from the mean number of days to 

germinate (20.00 days, 22.25 days, 18.25 days, 21.75 days) 

as recorded for 12 hours, 48 hours, 76 hours and 92 hours 

respectively. While the seeds soaked for 76 hours recorded 

the lowest (18.25 days) mean number of days to 

germination (Table 2). On the tail part, seeds soaked for 12 

hours had the highest (25.75 days) mean number of days to 

germination which was statistically at par with the 21.00 

mean number of days to sprout as documented for the 48 

hours soaked seeds, however, it was significantly different 

(p < 0.05) from other mean values. Seeds soaked for 76 

hours had the lowest (12.75 days) mean number of days to 

sprouting (Table 2). 
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Table 2: Interaction effect of soaking and seed parts on 

number of days to sprouting from Dark Poly Bag 

         

 

 

                        Treatments × Blocks 

                            Seed parts 

Dark Poly Bag 

Soaking Whole  Head  Tail  

Control  20.00
a
 22.00

a
 21.75

a
 

12 hours 19.00
b
 21.75

a
 20.50

a
 

48 hours 15.00
c
 19.75

b
 14.00

b
 

72 hours 8.00
d
 9.50

d
 11.50

c
 

96 hours 8.50
d
 13.00

c
 12.50

c
 

 Transparent Poly Bag 

Control  20.00
aA

 24.50
aA

 17.25
bB

 

12 hours 15.00
abB

 20.00
abA

 25.75
aA

 

48 hours 15.25
abB

 22.25aA 21.00
abA

 

72 hours 13.50
bA

 18.25
bA

 12.75
cA

 

96 hours 17.50
aA

 21.75
abA

 14.00
bcB

 

Means in the same column with the same superscripts are not 

significantly different and means in the same row with the same 

alphabets are not significantly different at p > 0.05 

 

Effect of light intensity and soaking regimes on the 

number of germinated seeds of Garcinia kola from day 

1 to 30 days. 

Table 3 shows the results for days and number of seeds 

from different seed parts (whole seed, head part and tail 

part) which was replicated four times each sprouted 

according to the different soaking regimes for seeds packed 

in DPB. The highest number of seeds to sprout was 

recorded from the head part soaked for 48 hours where 

three seeds sprouted at the 20
th 

day after bagging. Two 

seeds from the whole part soaked for 76 hours sprouted 

after 6 days of bagging. The results show that a seed in 

each of the seed parts (whole seed and tail part) subjected 

to soaking for 92 hours were the first to sprout 5 days after 

bagging; whereas the last seeds to sprout where seeds from 

the un-soaked lots (control) and seeds soaked for 12 hours 

both of the head part (Table 3).    

Table 4 revealed the results for the days and 

number of seeds from different seed parts, which sprouted 

with the corresponding soaking regimes for the seeds 

packed in TPB. The highest numbers of seeds to sprout at 

the same time were recorded from the head part soaked for 

92 hours, which sprouted after 25 days of bagging. Three 

seeds sprouted after 17 days of bagging which was 

recorded from the whole part for seeds soaked for 92 

hours. One seed from the tail part soaked for 72 hours was 

the first to sprout at 9 days after bagging, still on 72 hours 

soaking, two seeds from the whole part sprouted at 11days 

after bagging. However, the last seeds to sprout were from 

the head part recorded from the control and the tail part 

recorded from the seeds soaked for 12 hours. 
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Table 3: Influence of soaking and light intensity on number of germinated seeds per day for Dark Poly Bag 

Soaking 

Period 

Seed 

part 

Calendar Days 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

C
o

n
tr

o
l 

 W                   2 1  1         

H                   2     1  1     

T                   1   2  1       

1
2

 h
o
u

rs
 

W                 1 1  1 1          

H                  1 1   2  1       

T                  1   2 1         

4
8

 h
o
u

rs
 

W             1  2     1           

H                   1 3           

T             1 2 1                

7
2

 h
o
u

rs
 

W      2  1   1                    

H         2 2                     

T           2 2                   

9
6

 h
o
u

rs
 

W     1  1   1  1                   

H          1   2   1               

T     1        1   2               

NB: W= whole seed, H= head part, T=tail part 
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 Table 4: Influence of soaking and light intensity on number of germinated seeds per day for Transparent Poly Bag 

Soaking 

Period 

Seed 

part 

Calendar Days 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

C
o

n
tr

o
l 

 W                  1 1  1 1         

H                   1  1       1  1 

T          1         1 2           

1
2

 h
o
u

rs
 

W             1  2  1              

H                 2      2        

T                          2 1   1 

4
8

 h
o
u

rs
 

W              2  2               

H                       2  2      

T                    1 2   1       

7
2

 h
o
u

rs
 

W           2    1  1              

H              1     1 2           

T         1 1       1   1           

9
6

 h
o
u

rs
 

W                 3 1             

H                         4      

T              2 1  1              

NB: W= whole seed, H= head part, T=tail part 
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Effect of light intensity and soaking regime on the 

length of plumule. 

The result for the length of plumule at 3, 5 and 7 weeks of 

bagging are shown on Table 5. The results show that the 

mean length of plumule at 3 weeks after bagging for the 

dark polythene bagged, seeds were significantly different (p 

< 0.05) among the treatment levels. Seeds soaked for 76 

hours recorded the highest mean plant height of 0.35 cm 

which was significantly different (P < 0.05) from the mean 

length of plumule (0.25 cm, 0.23 cm, 0.12 cm, and 0.03 

cm) recorded for seeds soaked for 92 hours, 48 hours, 12 

hours and Control, respectively. While the untreated seeds 

recorded the lowest (0.3 cm) mean length of plumule. The 

seed parts used also recorded significant difference (p < 

0.05) in the mean length of plumule recorded. The head 

part of seed recorded 0.12 cm mean length of plumule, 

which was significantly different (p < 0.05) from the 

highest (0.33 cm) mean length of plumule recorded from 

the whole part. Same for the transparent polythene bagged 

seeds; there were significant difference (P < 0.05) among 

the treatment levels. However, seeds that were soaked for 

76hours treatment recorded the highest (0.27 cm) mean 

length of plumule which was significantly different (P < 

0.05) from the mean length of plumule (0.20 cm, 0.11 cm, 

0.08 cm, 0.08 cm) documented for 92 hours, 48 hours, 12 

hours and Control, respectively. While the untreated seeds 

and seeds soaked for 12hours recorded the lowest (0.08 cm) 

mean length of plumule. Seed parts used also recorded 

significant difference (p < 0.05) where the head seed 

recorded 0.07 cm mean length of plumule and significantly 

different (p < 0.05) from the highest (0.21 cm) mean length 

of plumule recorded for the tail part (Table 5). 

Table 5 also shows the mean length of plumule at 

5 weeks after bagging for the DPB seeds, there were 

significant differences (P < 0.05) among the treatment 

levels. However, seeds that were soaked for 76 hours’ 

treatment recorded the highest (0.46 cm) mean length of 

plumule which was significantly different (P < 0.05) from 

the mean length of plumule (0.34 cm, 0.28 cm, 0.16 cm, 

0.10 cm) recorded from 92 hours, 48 hours, 12 hours and 

Control respectively. While the untreated seeds recorded 

the lowest (0.10 cm) mean length of plumule. The seed 

parts used also recorded significant difference (P < 0.05) 

where the tail seed recorded 0.18 cm mean length of 

plumule, which was significantly different (p < 0.05) from 

the highest (0.43 cm) mean length of plumule recorded 

from the whole part. However, the seed packed in the TPB 

recorded that there was significant difference (P <0.05) 

among the treatment levels. However, seeds that were 

soaked for 76 hours’ treatment recorded the highest (0.40 

cm) mean length of plumule which was significantly 

different (P <0.05) from the mean length of plumule (0.32 

cm, 0.21 cm, 0.15 cm, 0.15 cm) recorded from 92   hours, 

48 hours, 12 hours and Control respectively. While the 

untreated seeds and seeds soaked for 12 hours recorded the 

lowest (0.15 cm) mean plant height. 

The seed parts used also recorded significant difference (p 

< 0.05) where the head seed recorded 0.13 cm mean length 

of plumule which was significantly different (p < 0.05) 

from the highest (0.28 cm) mean length of plumule 

recorded from the whole part (Table 5). 

At 7 weeks after bagging for the DPB seeds. The 

table shows that there was significant difference (P < 0.05) 

among the treatment levels. However, seeds that were 

soaked for 76 hours’ treatment recorded the highest (0.46 

cm) mean plant height which was not significantly different 

(P < 0.05) from the mean length of plumule (0.34 cm,
 
0.28 

cm,
 
0.16 cm,

 
0.10 cm) recorded from 92 hours, 48 hours, 12 

hours and Control respectively. While the untreated seeds 

recorded the lowest (0.10 cm) mean length of plumule. The 

seed parts used also recorded significant difference (p < 

0.05) where the tail seed recorded 0.18 cm mean length of 
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plumule, which was significantly different (p < 0.05) from 

the highest (0.43 cm) mean number of days recorded from 

the whole part (Table 4). However, the seed packed in the 

TPB recorded that there was significant difference (P < 

0.05) among the treatment levels. However, seeds that were 

soaked for 76 hours’ treatment recorded the highest (0.55 

cm) mean plant height, which was not significantly 

different (P < 0.05) from the mean plant heights (0.33 cm, 

0.30 cm, 0.18 cm,
 
0.18 cm) recorded from 92 hours, 48 

hours, 12 hours and Control respectively. While the 

untreated seeds and seeds soaked for 12 hours recorded the 

lowest (0.18 cm) mean length of plumule.  The seed parts 

used also recorded significant difference (P < 0.05) where 

the head part of the seed recorded 0.26 cm mean length of 

plumule, which was significantly different (P < 0.05) from 

the highest (0.36 cm) mean length of plumule as recorded 

for the tail part (Table 5). 

 

Table 5: Plumule length after 3, 5 and 7 weeks of bagging in Dark poly bag (DPB) and Transparent poly bag (TPB) 

 Mean plumule length after 3, 5 and 7 weeks of bagging (cm) 

 3 weeks 5 weeks 7 weeks 

 DPB TPB DPB TPB DPB TPB 

Control  0.03
c 

0.08
a 

0.10
d 

0.15
a 

0.10
d 

0.18
b 

12 hours 0.12
c 

0.08
a 

0.16
cd 

0.15
a 

0.16
cd 

0.18
b 

48 hours 0.23
b 

0.11
a 

0.28
bc 

0.21
a 

0.28
bc 

0.30
ab 

72 hours 0.35
a 

0.27
a 

0.46
a 

0.40
a 

0.46
a 

0.55
a 

96 hours 0.25
b 

0.20
a 

0.34
ab 

0.32
a 

0.34
ab 

0.33
ab 

Whole  0.33
a 

0.17
ab 

0.43a 0.28
ab 

0.43a 0.31
a 

Head  0.12
b 

0.07
b 

0.20
b 

0.13
b 

0.20
b 

0.26
a 

Tail  0.14
b 

0.21
a 

0.18
b 

0.33
a 

0.18
b 

0.36
a 

Means in the same column with the same letter superscript are not significant different at P > 0.05 

 

Means of interaction at 3 weeks for the whole seed and 

treatments revealed significant differences (p < 0.05) 

among the treatment levels. However, seeds soaked for 76 

hours recorded the highest (0.62 cm) mean length of 

plumule which were significantly different (p < 0.05) from 

the mean length of plumule (0.40 cm, 0.40 cm, 0.12 cm, 

0.10 cm) recorded in seeds soaked for 92 hours, 48 hours, 

12 hours and control, respectively. While the control 

recorded the lowest (0.10 cm) mean length of plumule. 

(Table 5). For the head, there were significant difference (p 

<0.05) among the treatment levels. However, seeds soaked 

for 76 hours recorded the highest (0.20cm) mean length of 

plumule which was significantly different (p <0.05) from 

the mean length of plumule (0.15cm, 0.12cm, 0.15cm, 

0.00cm) obtained from seeds soaked for 92 hours, 48 hours, 

12 hours and control, respectively (Table 5). For the tail 

part, the highest (0.25 cm) mean length of plumule was 

obtained from the seeds soaked for 76 hours which show 

significant difference (p <0.05) from mean length of 

plumule (0.20 cm, 0.17 cm, 0.10 cm, 0.00 cm) obtained 

from seeds soaked for 92 hours, 48 hours, 12 hours and 

control respectively. However, control recorded the lowest 

(0.00 cm) mean length of plumule (Table 5). 

The interaction at 5 weeks between the whole part 

and the treatment level shows that there are significant 

differences (P < 0.05) where seeds soaked for 76 hours had 

the highest (0.30 cm) mean length of plumule which was 

significantly different (P < 0.05) from other mean values. 

However, the lowest (0.02 cm) mean length of plumule was 

recorded from the control. (Table 5). At head part, there 
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were significant differences (p < 0.05) among the treatment 

levels. However, seeds soaked for 76 hours recorded the 

highest (0.17 cm) mean length of plumule which was 

significantly different (p < 0.05) from the mean length of 

plumule (0.15 cm, 0.02 cm, 0.00 cm, 0.00 cm) recorded 

from 92 hours, 48 hours, 12 hours and control respectively. 

While the control and seeds soaked for 12 hours recorded 

the lowest (0.00 cm) mean length of plumule. (Table 6). 

For the tail part, seeds soaked for 76 hours had the highest 

(0.35 cm) mean length of plumule, which was significantly 

different (p < 0.05) from other mean values. However, 

seeds soaked for 12 hours had the lowest (0.10 cm) mean 

height of plumule. (Table 6) 

The interaction between the soaking and seed parts 

for length of plumule after 7 weeks of bagging in Deep 

Polythene Bag (DPB) is represented in Table 5 which 

revealed significantly differences (P < 0.05) among the 

treatment levels. However, seeds soaked for 76 hours 

recorded the highest (0.90 cm) mean length of plumule 

which were significantly different (p < 0.05) from the mean 

length of plumule (0.50 cm, 0.42 cm, 0.20 cm, 0.15 cm) 

recorded from 92 hours, 48 hours, 12 hours and control 

which recorded the lowest (0.15 cm) mean length of 

plumule. (Table 6), for the head part, there were significant 

differences (P < 0.05) among the treatment levels. 

However, seeds soaked for 76 hours recorded the highest 

(0.32 cm) mean length of plumule which was not 

significantly different (p < 0.05) from the mean length of 

plumule (0.27 cm, 0.20 cm, 0.15 cm, 0.05 cm) recorded 

from 92 hours, 48 hours, 12 hours and control respectively. 

While the control recorded the lowest (0.12 cm) mean 

length of plumule (Table 6). For the tail part, the highest 

(0.22 cm) mean length of plumule was obtained from the 

seeds soaked for 48 hours, which show significant 

difference (p < 0.05) from mean length of plumule (0.25 

cm, 0.17 cm, 0.15 cm, and 0.12 cm) produced from 92 

hours, 48 hours, 12 hours and control respectively. 

However, control recorded the lowest (0.12 cm) mean 

length of plumule (Table 6). 

 

Table 6: Interaction of soaking and seed parts for length of plumule after 3, 5 and 7 weeks of bagging in DPB 

Sources  Seed parts 

 Whole  Head  Tail  

3 weeks 

Control  0.10
cA 

0.00
bA 

0.00
bA 

12 hours 0.12
cA 

0.15
abA 

0.10
abA 

48 hours 0.40
Ba 

0.12
abB 

0.17
aB 

72 hours 0.62
aA 

0.20
aB 

0.25
aB 

96 hours 0.40
bA 

0.15
abB 

0.20
aB 

5 weeks 

Control  0.15
cA 

0.05
bA 

0.12
aA 

12 hours 0.20
Ca 

0.15
abA 

0.15
aA 

48 hours 0.42
bA 

0.20
abB 

0.22
aB 

72 hours 0.90
aA 

0.32
aB 

0.17
aB 

96 hours 0.50
bA 

0.27
aB 

0.25
Ab 

7 week 

Control  0.15
cA 

0.05
bA 

0.12
Aa 

12 hours 0.20
cA 

0.15
abA 

0.15
aA 

48 hours 0.42
bA 

0.20
abA 

0.22
aB 
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72 hours 0.90
aA 

0.32
Ab 

0.17
Ab 

96 hours 0.50
bA 

0.27
aB 

0.25
Ab 

Means in the same column with the same superscripts are not significantly different and means in the same row with the same alphabets 

are not significantly different at p > 0.05 

      

In the Transparent poly bag, at 3 weeks the interaction 

between the whole part and the treatments did not show 

significant difference (P < 0.05) among the treatment levels. 

However, seeds soaked for 76 hours recorded the highest 

(0.30 cm) mean length of plumule, which was significantly 

different (P < 0.05) from the mean length of plumule (0.25 

cm, 0.15 cm, 0.15 cm,) recorded from 92 hours, 48 hours, 

and 12 hour respectively. While the control recorded the 

lowest (0.02 cm) mean length of plumule (Table 6). At the 

head part, there were significant differences (p < 0.05) among 

the treatment levels. However, seeds soaked for 72 hours 

recorded the highest (0.17 cm) mean length of plumule, 

which was not significantly different (p < 0.05) from the 

mean length of plumule (0.15 cm and 0.02 cm) recorded 

from 92 hours, and 48 hours, respectively. While the control 

recorded the lowest (0.00 cm) mean length of plumul (Table 

7).  

 At 5 weeks the interaction between the whole part 

and the treatments level are significantly different (P < 0.05) 

where seeds soaked for 76 hours had the highest (0.50 cm) 

mean length of plumule which was significantly different (P 

< 0.05) from other mean values. However, the lowest (0.05 

cm) mean length of plumule was recorded from the control. 

(Table 7). For the head, there were significant differences (P 

< 0.05) among the treatment levels. However, seeds soaked 

for 92 hours recorded the highest (0.27 cm) mean length of 

plumule which was significantly different (P < 0.05) from the 

mean length of plumule (0.22 cm, 0.07 cm, 0.00 cm, 0.07 

cm) recorded from 76 hours, 48 hours, 12 hours and control 

respectively. While the seeds soaked for 12 hours recorded 

the lowest (0.00 cm) mean number of days to sprouting 

(Table 7). For the tail part, seeds soaked for 76 hours had the 

highest (0.50 cm) mean length of plumule, which was 

significantly different (p < 0.05) from other mean values. 

However, seeds soaked for 12 hours had the lowest (0.25 cm) 

mean length of plumule (Table 7). 

 Table 6 also shows the interaction between the 

whole part and the treatments level where seeds soaked for 

76 hours had the highest (0.55 cm) mean length of plumule 

which was significantly different (p < 0.05) from other mean 

values. However, the lowest (0.10 cm) mean length of 

plumule was recorded from the control (Table 7). For the 

head part, there were significant differences (p < 0.05) among 

the treatment levels. However, seeds soaked for 76 hours 

recorded the highest (0.47 cm) mean length of plumule which 

was significantly different (p < 0.05) from the mean length of 

plumule (0.32 cm, 0.12 cm, 0.05 cm, 0.17 cm) recorded from 

76 hours, 48 hours, 12 hours and control respectively. While 

the seeds soaked for 12 hours recorded the lowest (0.05 cm) 

mean length of plumule. (Table 7). For the tail part, seeds 

soaked for 76 hours had the highest (0.65 cm) mean length of 

plumule which was significantly different (p <0.05) from 

other mean values. However, seeds soaked for 12 hours and 

control had the lowest (0.30 cm) mean length of plumule 

(Table 7). 

 

Table 7: Interaction of soaking and seed parts for length of plumule after 3, 5, 7 weeks of bagging in TPB 

Sources  Seed parts 

 Whole Head Tail 

3 weeks 
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Control  0.02 0.00 0.22 

12 hours 0.15 0.00 0.10 

48 hours 0.15 0.02 0.17 

72 hours 0.30 0.17 0.35 

96 hours 0.25 0.15 0.22 

5 weeks 

Control  0.05 0.07 0.32 

12 hours 0.20 0.00 0.25 

48 hours 0.30 0.07 0.27 

72 hours 0.50 0.22 0.50 

96 hours 0.37 0.27 0.32 

7 week 

Control  0.10
 

0.15
 

0.30
 

12 hours 0.20
 

0.05
 

0.30
 

48 hours 0.40
 

0.12
 

0.37
 

72 hours 0.55
 

0.47
 

0.65
 

96 hours 0.32
 

0.32
 

0.35
 

 

Discussion 

The result of the study revealed that soaking fresh de-coated 

Garcinia kola seeds and growing in dark polythene bag to 

avoid the penetration of light influences the time of 

germination and other parameters. This observation is in line 

with the findings of (Munjuga et al., 2008) that made a 

removal of the whole testa from the seeds of Allanblackia 

species and subsequently placing the seeds in a moisturized 

black polythene bag, which triggered fast germination in 

about three months. Fresh and decoated seeds soaked for 96 

hours gave good results; however, seeds soaked for 72 hours 

prove to be the best in either the transparent polythene bag or 

dark polythene bag. Liksowe et al. (2008) working on 

Terminalia sericea found the soaking seeds in water for 24 

hours to improve germination. Awodola (1994) was also of 

the view that water is an important factor that enhanced 

germination in seeds of tropical trees. 

           The complete dormancy period obtained in this 

investigation ranged between 5-30 days from the whole and 

tail part of seeds soaked for 92 hours. The values were lower 

than the 12 to 62 days obtained by Yakubu et al. (2014), 70 

to 109 days obtained by Oboho and Ogana, (2011) in the 

germination of G. kola. The difference in the result could 

have been due to the polythene bags that were used which is 

the dark polythene bag, which did not allow the penetration 

of light reaching the seeds and dividing the seeds into three 

parts (whole, head, tail). 72 hours and 96 hours soaking 

exhibited similar trends in responses, with 72 hours soaking 

being better. This indicates that decoated whole and tail part 

of Garcinia kola seeds soaked for 96 hours would perform 

well but it is better not to exceed soaking for 72 hours since it 

gave the best performance. 

          Garcinia kola seeds has both seeds coat dormancy and 

physiological dormancy probably imposed by the chemicals 

in the seed (Oboho and Urughu, 2010). Garcinia kola seed 

coat dormancy was broken by removing the coat before 

soaking the seeds in water. Soaking the whole and tail part 

for 72 hours was adequate for leaching out the inhibitory 

chemicals, hydrolyzing the stored food in the embryos and 

stimulating germination in the absence of light. This shows 

that longer period of soaking should be adopted but not more 

than 72 hours of soaking since the treatment gave the best 

performance 
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          According to Nzegbule and Mbakwe, (2001), phenolic 

substances were the germination inhibiting ingredients in 

Garcinia kola seeds. The presence of green colour was due to 

an organic molecule, chlorophyll, and the general consensus 

was that chlorophyll absorbed radiant energy (Noggle and 

Fritz, 1986).  

            Performance of the 96 hours is lower than 72 hours. 

Since the control seeds de-coated and not soaked, it means 

that only the seed coat dormancy was removed, while the 

chemically imposed aspect still remains.  Early germination 

is also found to have contributed to the height of plumule of 

G. kola seeds in seeds soaked for 72 hours, which is in line 

with the findings of Oboho and Urughu, (2010) that earlier 

germination probably contributed to the significant height 

advantage of decoated seeds of Garcinia kola.  

 

Conclusion 

The present work has established an effective approach for 

breaking seed dormancy of Garcinia kola through soaking of 

de-coated seeds in water and at reduced light intensity. 

Soaking de-coated whole seed and tail seed parts in water for 

72 hours and then placed them in dark polythene bag is an 

essential treatment to achieve early germination. It was 

deduced from previous experiment that Garcinia kola seeds 

exhibits seed coat dormancy and chemically imposed 

dormancy, which was broken by the removal of the seed 

covering and soaking in water, (Oboho and Urughu 2010).  

The reduction of light intensity hastens the rate of 

germination. Since, 72 hours and 96 hours soaking rated best 

on the performance scale, it therefore recommended that 

farmers should divide Garcinia kola seeds into parts (whole, 

head and tail) and can either soak fresh de-coated seeds for 

72 hours or soak for 96 hours. Water for seed soaking is 

cheap and available even to the rural populace.  It is possible 

to commercialize this technology as sprouted seeds of 

Garcinia kola will be made available to farmers within a 

short period. 
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