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Abstract: Garcinia kola (Heckel) is one of the indigenous fruit trees that have great economic potential for
poverty alleviation because of its contribution to food security, medicinal value and its economic multiplier
effects. Most tropical forest fruit trees have the problem of long gestation; hence modern farmers are not ready
to wait for a long period of time, therefore low investment attraction. A trial on the grafting and budding of G.
kola was successfully carried out in Forestry Research Institute of Nigeria (FRIN), Ibadan, Nigeria using the
Modified Cleft Grafting (MCG) and chip budding. The level of success was higher in grafting (85%) and low
in budding (25%). Data were recorded and analysed for height, number of leaves and collar diameter of
seedlings for twelve weeks. There was no significant difference in height between the two methods of
propagation viz., grafting and budding. The process of grafting and budding are discussed. With this low level
technological input of grafting and budding, the potential for conservation of G. kola and its attraction in
Agroforestry system could be enhanced. 
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INTRODUCTION process the seeds and trade them. Therefore, the major

Garcinia kola (Heckel) otherwise known as ‘bitter forest reserves and farm lands of the rainforest, or it is
kola’ is one of the several non-timber forest products that either planted or conserved in arable crop farms and in oil
are of socio-economic importance in Nigeria. Its economic palm and cocoa plantations. 
contribution to both domestic and national markets raises The ongoing increase in commercial value of bitter
the standard of living of those involved in its trading kola has generated more interest in the cultivation of the
activities, both in the rural and urban centres. Trade of tree. The development of domestication processes to
bitter kola is more profitable than trade in other non-timber reduce its fruit bearing age, coupled with improved
forest products such as wonder cola (Bucholzia marketing opportunities would engender interest in bitter
coriacea), sponge (Chasmanthera dependens) and kola kola production.
nuts (Kola nitida/acuminate). This is because of its high Garcinia kola (Heckel) nuts, have suffered neglect
amenability to storage, both fresh and dried [1]. Garcinia in the areas of research and development. Despite its
kola is endemic in the humid lowland rainforest socio-economic and cultural importance, few attempts
vegetation of the West and Central African sub regions. have been made to improve the tree species or to reduce
It is found in coastal areas and lowland plains up to 300m its fruiting age (20 to 30 years).
above sea level with an average of 2000 - 2500 mm rainfall An important and ancient trade product, the nuts of
per annum and temperatures ranges from 32.15 to 21.4°C Garcinia kola are available in markets throughout West
and a minimum relative humidity of 76.34% [2]. The trees and Central Africa, from Sierra Leone to South – West
are abundant in densely populated areas of natural and Cameroon [4]. In Nigeria, its trade is as important as that
secondary forests where the predominant land use system of cola nut (Cola nitida and Cola acuminata) in major
is tree crop plantation farming [3]. People residing in or towns and cities in the southern parts of the country,
near forest reserves collect bitter kola fruits, extract and where the tree is endemic.

places where the commodity is found growing wild are
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Bitter kola is a stimulant that has a bitter astringent embedded in orange-coloured pulp [8-9]. Fruit harvest
and resinous taste when eaten. It is often used as an continues intermittently as ripe fruit fall and is then
aphrodisiac. It is highly valued with perceived medicinal collected for the extraction of seeds. 
attributes. The fact that its consumption in large The medicinal importance of bitter kola is based
quantities does not cause indigestion (as kola nuts do), mainly on the phytochemical components of the plant.
makes it a highly desirable product [5]. From its roots to its leaves, the plant is known to contain

Bitter kola holds a high position of cultural several phytochemicals noted for their medicinal
importance among all the Nigerian tribes, particularly the importance [10]. Some of the phytochemical compounds
Yoruba and Ibo communities. The Yorubas use bitter Kola that have been isolated from Garcinia kola includes:
as an important component of the material used in oleoresin class. Others are tannins, saponins, alkaloids
traditional naming and marriage ceremonies. Traditional and cardiac glycosides. Other phytochemicals
herbalist use bitter kola in various pharmacopoeia compounds that have been isolated from bitter kola seeds
preparations for various ailments [6]. are; biflavonoids such as kolaflavonone and 2

According to Adebisi [1] in his studies on the impact hydroxyflavonoids. In addition, two new chromanols;
of bitter kola production on the livelihood of J4 forest garcioic and garcinal together with - tocotrienol have been
reserve community, the production-to-consumption reportedly isolated from bitter kola [11]. The biflavonoids
system of Garcinia kola seed has an obvious positive are the more abundant compounds in Garcinia kola,
impact on the households and in particular, its while the kolaflavones are the major components of
commercialization has contributed to improving the kolavirons.
standard of living of the villagers. The production system G. kola seed is believed to contain a wide spectrum
of bitter kola is very simple; the fruits are collected and of organic compounds such as flavonoids which confer
the nuts extracted, washed and stored for sale. Production on it some antimicrobial and antifungal actions against
costs are minimal. The activity is usually a household gram negative and gram positive micro organisms. The
affair and most of the income generated through the sale biological activities of flavonoids include action against
of bitter kola nuts is spent on household commitments allergies, inflammation, free radicals and hepatoxins [11].
such as school fees and materials and contracting out the G. kola seed is also used in the treatment of liver disease
household  work  during non-cash crop season, when and diarrhoea [10, 12]. It is also reported to be useful in
villagers are able to use their profits to participate in the treatment of diabetes, bronchitis and throat infection
family ceremonies. The extra income derived from the sale
of bitter kola is thus important to meeting social and MATERIALS AND METHODS
educational obligations for the rural poor from resource
poor farmer to forest dweller [7]. Twenty each of 12-months old juvenile seedlings of

As a tropical fruit tree species, it is characterized by G. kola of different sizes were randomly grafted using the
slow growth rate [8] Factors that have discouraged modified cleft method (MCM) and chip budding trial. 
farmers from growing Garnicia kola include: difficulties The initial and final parameters on height, number of
encountered in attempting to germinate seeds and raise leaves, collar diameter of the root stock of both successful
seedling in nurseries and the long gestation period before grafted and budded seedling were recorded (Table 5) for
flowering and fruiting. 12 weeks. The scions used for the study were collected

To this end, Ladipo [8] has developed projected from Cocoa Research Institute of Nigeria (CRIN), Ibadan,
production figures, as follows: a mature fruit tree Oyo state.
produces 85 to 1,717 fruits, with 208 to 6,112 seeds Yakubu et al. [13] successfully grafted Irvingia
annually. Taking the mean of these values at 834 fruits wombolu using the modified Cleft Grafting (MCG) in
and 2,627 nuts per tree, he projected a fruit production of Forestry Research Institute of Nigeria (FRIN), Ibadan,
26 tonnes/ha/annum, with 278 trees/ ha at 6m x 6m Nigeria. The same method was adopted in this study on
spacing. G. kola and the patch budding method was also tried. The

Fruiting in the tree commences in July and ends in modified Cleft Grafting (MCG) method involves making a
October. The fruit is reddish-yellow, about 6.25cm in cut halfway between buds on both scion and rootstock
diameter and each fruit contains two to four brown seeds holding  them  together  to  ensure the angle is the same.
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A sharp (not blurred) clean cut is made from the back of
the root stock to the pith. The slit cut (tongues) about 2.5-
3.5cm deep was matched unto the surface of each cut of
the root stock. These notches interlock when the scion
and stock were joined. The scion and the rootstock were
joined by aligning their cambium layers; the graft was
made by pushing the scion into the rootstock and
interlocking the tongues. Whenever the scion and
rootstock width were slightly dissimilar; the cambium
layers on at least one side of the graft were matched. The
chip budding method was used because of the woody
nature of Garcinia kola. Each single node bud was made
and sleethed on the opened sized surface cut on the
rootstock. A clear polythene band was used to tie each
firmly into positions.

G. kola is found to have latex cells and vessels and
upon cut produce milky juice which tends to make
grafting and budding difficult to heal and establish. The
union was sealed by covering the grafted and budded
area with thin coat of parafin wax to prevent infection and
possible microbial degradation. 

The prepared stocks were kept in a mist propagator
chamber which was arranged in a Completely Randomised
Design (CRD) for 6 weeks. Once the scion and the stock
remain green after six weeks, the stock from the points of
union is cut off to allow the scion and the root stock to
develop. On stabilizing in the propagator for 4 week, it is
then moved to the weaning shed.

RESULTS AND DISCUSSION

From Table 5, it is observed that within the period the
experiment lasted, there was appreciable increase in height
of grafted materials from the first week to 12  weekth

29.01±9.47 and 37.20±11.15 respectively this was similar to
the findings of Yakubu, et al. [13] who in their study on
Irvingia wombolu reported an increase in the height of
scion from 27.97 to 47.15cm. Similar pattern was also
observed by them in the budded material, which increased
from 27.40±5.04 to 30.65±14.12 from first to twelve weeks.
There was no significant difference in height between the
two methods of propagation, which is, grafting and
budding (Table 6). 

Results depicted in Table 5, the collar diameter also
increase  from  8.51±3.15  to  9.75±1.53  for   the  grafted
and  the  budded  increase  from  8.88±3.34  to  9.73±1.38
for  the  twelve  weeks respectively. This is also in line
with the  findings  of  Yakubu,  et al. [13] on their work on

Table 1: Proximate composition of Garcinia kola
Parameters %
Moisture content 7.2±0.08
Crude protein 1.86±0.15
Crude fibre 1.23±0.15
Ash 0.47±0.09
Crude fat 0.19±0.32
Carbohydrate 88.30±0.08
Source: Adesuyi, et al. [13]

Table 2: Qualitative anti-nutrient screening
Parameters
Tanin ++
Oxalate ++
Phytate ++
Trypsin inhibitor ++
(+) trace amount present, (++) 
Abundant amount present, and (-) No amount present.
Source: Adesuyi et al. [13]

Table 3: Quantitative anti-nutrient screening
Parameters (g/100g)
Tanin 0.342±0.00
Oxalate 0.423±0.00
Phytate 0.570±0.05
Trypsin inhibitor 0.370±0.12
Source: Adesuyi et al. [13]

Table 4: Quantitative phytochemical Screening
Parameters (g/100g)
Phenol 0.147±0.00
Saponin 2.471±0.00
Alkanoids 0.647±0.20
Flavonoids 2.041±0.30
Glycoside 3.421±0.00
Source: Adesuyi et al. [13]

Irvingia wombolu where they observed increase on the
root stock from 7.69 to 10.45cm and collar diameter of
scion increased from 4.53 to 6.47cm. However, there were
no significant differences between grafted and budding
trial (Table 6).

It was also observed from Table 5 that number of
leaves increase from 6.90±5.04 to 23.70±15.56 for grafted
and 11.50±12.95 to 19.00±22.47 for budded for the twelve
week period respectively. This is also in agreement with
the report of Yakubu, et al. [13] on Irvingia wombolu.
There was no significant difference between grafted and
budded material on the number of leaves (Table 6).

There is an enormous research and findings on
various ways of enhancing the germination of Garcinia
kola. The overcoming of its dormancy and slow growth
through the application of organic fertilizer in our rural
setting  made  the  domestication a possibility. In addition
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Table 5: Weekly means of height, number of leaves and collar diameter of grafted and budded G. kola seedlings

Grafted Budded
--------------------------------------------------------------------------------------- --------------------------------------------------------------------------------

Weeks Height No of leaves Collar diameter Height No of leaves Collar diameter

1 29.01±9.47 6.90±5.04 8.51±3.15 27.40±13.70 11.50±12.95 8.88±3.34
2 29.75±9.79 7.10±4.91 8.73±1.40 27.48±11.55 12.10±13.41 9.88±1.28
3 29.94±8.55 7.80±3.99 8.84±1.10 27.65±11.89 12.20±13.69 9.92±3.97
4 30.49±8.83 7.80±5.20 9.05±3.37 28.15±11.51 12.30±13.65 10.02±1.77
5 30.55±10.52 7.90±5.30 9.09±3.44 28.66±12.65 12.40±13.75 10.07±3.73
6 31.17±9.06 7.90±5.30 9.17±1.47 29.00±12.49 12.70±13.22 10.24±3.99
7 34.78±11.03 17.20±15.71 9.32±1.01 29.30±12.21 13.40±14.05 10.31±1.01
8 35.51±15.10 21.80±14.47 9.37±3.59 29.45±16.65 13.80±14.07 10.35±4.00
9 36.10±15.22 22.00±14.71 9.61±1.51 30.11±16.82 18.10±19.87 10.45±1.39
10 36.57±15.33 22.80±15.18 9.63±2.36 30.45±16.99 18.10±20.55 10.54±1.68
11 36.74±15.45 22.80±15.18 9.59±1.30 30.52±17.04 18.40±20.55 10.58±1.37
12 37.20±11.15 23.70±15.56 9.75±1.53 30.65±14.12 19.00±22.47 10.65±1.84

Table 6: ANOVA of the result

F-values
------------------------------------------------------------------------------------------------------------------------

Source of Variance df Height No of leaves Collar Diameter

Treatment 1 0.47ns 0.0003ns 0.69ns
Error 18
Total 19

Ns=not significant
f-tab=4.44

Plate 1: G. kola rootstock material ready for grafting and budding

Plate 2a: Grafted G. kola Plate 2b: Budded G. kola
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Plate 3a: Grafted G. kola Plate 3b: Budded G. kola

Plate 3: Grafted and Budded G. kola under weaning shed

to these steps of grafting and budding will further 2. Ntamag, C.N., 1997. Spatial distribution of non-timber
enhance its potentiality for domestication. Garcinia kola
is an important foreign exchange earner to the country.

CONCLUSIONS

This research on grafting and budding of Garcinia
kola have shown that, it is possible to use identified
important traits from a mother tree such as reduction of
time bearing, high yield, increase fruit size, reduction of
tree height, resistance to pest and diseases for
domestication and plantation establishment. Farmers will
benefit immensely from this low technological input
compared with the expensive and complex
biotechnological advanced methods of this new age and
the fear associated with Genetically Modified Crops
(GMC). Most farmers are basically local peasants with low
level of education and training in plant breeding skills.
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