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ABSTRACT

The study investigated the effects of growth media on germination and early growth of A. africana in
order to enhance its plantation development. The experiment was divided into two; experiment 1
and 2. Experiment 1 investigates the germination response while experiment 2 investigates the early
growth response of Afzelia africana to different growth media. Both experiments were arranged in a
completely Randomized Design (CRD). The growth media used for the study were Topsoil (control),
sawdust, fine sand, riversand and the mixture. Fifty seeds were sown into each growing medium
and experiment was monitored for 8 weeks. Data were collected on germination and early seedling
growth parameters. Analysis of variance was used to analyze the data collected. Means separation
were carried out using the Duncan’s Multiple Range Test. The result revealed that germination
percentage was significant at 5% level of probability. The highest germination percentage was
recorded in topsoil (68%) while the least was recorded in sawdust (40%). There was significant
difference at 5% level of probability on seedling performance. The highest mean height was
recorded in mixture (14.71 cm) and fine sand recording the lowest (9.53 cm). The highest collar
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diameter growth was recorded in sawdust (0.63 cm) and the least (0.42 cm) was in fine sand. The
highest stem diameter was recorded for sawdust (0.49 cm), and the mixture recording the lowest
(0.35 cm). The highest mean for leaf length was recorded in river sand which had 6.93cm, while
topsoil and sawdust recorded the least mean (5.40 cm.). Leaf production in A. africana was not
significant between the treatments. The study has shown that the germination percentage of A.
africana improved significantly with growing media especially topsoil. The use of sawdust and
topsoil as growing media for small and large scale propagation of the species can be adopted.

Keywords: Afzelia Africana; germination; growing media; seedling performance plantation.

1. INTRODUCTION

Growth media play vital role for seed germination
and are the materials that physically support
plant growth [1]. The component of media used
for propagation influence the quality of seedlings.
Germination is a process by which the dormant
embryo of the seed resumes active growth and
forms a seedling. Seed germination of many
indigenous tree species is difficult as a result lack
of suitable growth media and their mode of
propagation. Propagation procedure is critical
and central to sustainable producion. Nowadays
efforts are  directed towards  planting
multipurpose indigenous tree species that can
cope with harsh environment prevalent in arid
and semi-arid areas [2].

Afzelia  africana sm ex pers (Family
Caesalpinaceae) is an endangered species. It is
a medium to large spreading deciduous tree
attaining 24-35m height and 1-1.6 m diameter
breast height [3-4]. It is a valuable multipurpose
African tree species. It produces quality valuable
timber [5]. Leaves are cooked together with
potash and eaten with other vegetables [4] and
its various parts such as roots, leaves and bark
are used in traditional medicine to treat different
ailments [4-7]. The foliage is browsed by
livestock, mainly towards the end of the dry
season when little fodder is available [4]. The
wood is characterized by excellent stability with
little susceptibility to variations in humidity, small
shrinkage rates during drying and good natural
durability [4]. However, its valuable wood makes
it economically interesting and warrants its
propagation and introduction in plantation and
agroforestry systems the tree fixes atmospheric
nitrogen and is known to improve soil fertility in
many African countries and hence used in
agroforestry practices.

Afzelia africana is widespread, but recent studies
have shown that it is locally threatened by the
high rate of exploitation or valuable timber [4-5],
wildfires, habitat degradations and factors related

to climate change [8]. The low growth rates of the
tree limits its prospects as a commercial
plantation timber species [4].

The challenge in propagating seedlings of
indigenous tree species in arid and semi-arid
areas is poor germination related to seed
dormancy [8-9] and poor potting media. Knowing
the nursery requirements of Afzelia africana is
important in producing quality seedlings that are
capable of surviving harsh conditions when
planted out in the field. Due to increasing rate of
afforestation programme and high level of
utilization of this species, there is need to adopt
the in-situ-conservation method for future use.
Therefore the study becomes necessary to
identify the best growing medium in order to
promote plantation development of the A.
africana seedlings.

2. MATERIALS AND METHODS
2.1 Study Site

The study was conducted at the University of
Agriculture Makurdi forestry nursery, located
adjacent to the university water works, south
core, Makurdi Benue state which lies on
longitude 8°35’ and 8°41’E and latitude 7°45’ and
7°52’'N. It lies within the southern guinea
savanna zone. The climate is characterized by
wet and dry seasons. The annual rainfall is
between 100 and 150 cm. The mean annual
temperature is 25-37°C and relative humidity lies
between 65-96%. This originally consists of
open forest dominated by tall forest trees,
understorey of shrubs interspersed with tall
grasses.

2.2 Seed Collection and Procedure

The seeds were bought from North bank market
in Makurdi local government area of Benue state.
Seeds were kept under normal room temperature
for a period of 3 weeks. A total of 300 Afzelia
africana seeds were tested for viability using




floatation method [10]. Seeds that sank were
regarded viable while the floated ones were
discarded. Only 250 seeds were viable for
sowing. Seeds were dried under shade at normal
room temperature.

2.3 Growth Media

Germination trays and polypots were filled with
different growth media namely sawdust which
was collected from sawmill, topsoil (control)
collected at the depth of 0-15 cm and sieved
using a 2 mm sieve to remove stones, roots and
other materials that may hinder seed
germination, riversand collected from Forestry
nursery, fine sand was obtained in front of the
new Department of Agricultural Business building
North core, University of Agriculture Makurdi and
mixture of topsoil, river sand, fine sand, and
sawdust in the ratio of 2:1:1:1.

2.3.1 Experiment 1

Two hundred and fifty (250) viable seeds
obtained by floatation test were pretreated using
98% sulphuric acid (H,SO,4) for 10 minutes to
break the dormancy as stated by (11). Fifty (50)
seeds were then randomly selected and sown
into different germination trays of 21 x 8 cm size
filled with different growth media. The growth
media were namely; Topsoil, river sand,
sawdust, fine sand and the mixture. Seeds were
sown 25 polypots at the rate of two seeds per
poly pot. Each treatment (medium) received 50
seeds and was replicated 5 times giving a total of
125 polythene pots. The experiment was laid in
completely randomized design (CRD). Watering
was done twice a day. The seeds were
considered germinated when the cotyledons
become exposed or the seedlings grew to about
1cm above the growth medium. The experiment
was terminated at the fourth week after noticing
no new germination.

2.3.2 Experiment 2

Ten (10) Seedlings of relatively even growth from
the first experiment (Experiment 1) were
transplanted into polypots of equal dimension
filled with different growth media namely;
sawdust, fine sand, mixture and topsoil (control)
only and replicated three (3) times making thirty
(30) seedlings for each treatment. This makes
the total number of seedlings to be one hundred
and twenty (120). Watering was done once in a
day during the duration of the experiment. The
experimental design was laid out in completely
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randomized design (CRD) having four (4)
treatments and replicated three (3) times. The
experiment was conducted under a green shade
to minimize loss of water. Seedlings were
watered twice a day, in the morning and in the
evening throughout the duration of the
experiment. Weeds were removed manually by
hands whenever they occurred. No fertilizer was
applied to the seedlings.

2.4 Data Collection and Analysis

The emergence of seedlings and number of
leaves were counted physically, seedling
height was measured with a meter rule, stem
and collar diameter (at the base of the
stem) were determined with the aid of a veneer
caliper.

2.5 Germination Parameters

e Germination percentage of seedlings =

Number of seeds germinated 100

Total number of seeds planted 1

e Emergence index =
Number of seedling germinated per day x Day after planting

Total number of seedling germinated

. E ind
e Emergence rate index =—————ecnce ICeX

Germination percentage

e Increment = highest value(week 8)
lowest value(week 5)

The data collected were computed and subjected
to analysis of variance (ANOVA) by adopting the
completely randomized design (CRD) using
SPSS 16.0.The observed means were subjected
to Duncan’s multiple range for mean separation
to determine the more suitable sowing medium
on the germination and early growth performance
of Afzelia africana seedlings.

3. RESULTS

3.1 Germination Indices of Afzelia

africana

The result indicates that the first germination
occurred on the 14th day after sowing, except for
control which was on the 15" day of sowing
(Table 1). The highest germination percentage
was recorded in control (topsoil) (68%), this was
followed by fine sand (56%) and the least was
recorded in sawdust (40%). The highest
emergence index was recorded in topsoil (9.38)
while river sand had the least (2.58). For
emergence rate index, sawdust was highest with
(14.5) while the least was recorded in river sand
with (5.38) (Table 1).



3.2 Growth Parameters

The results revealed that growth performance
responded greatly to growth media. The highest
seedling height (14.71 cm) was recorded in the
mixture, followed by sawdust (14.28 cm), topsoil
(control) (13.96 cm). The least was observed in
fine sand (9.53 cm). The highest collar
diameter was obtained in sawdust (0.63 cm),
followed by topsoil (control) (0.45 cm) and
mixture (0.44 cm). Fine sand recorded the least
(0.42 cm).

The result indicates that the highest stem
diameter was 0.49 cm in sawdust followed by
fine sand (0.38 cm) and topsoil (control) (0.36
cm). The least was observed in the mixture (0.35
cm).The result shows that the effect of growth
media was significant. The result also indicates
that the highest leaf length (5.97 cm) was
obtained in fine sand followed by the mixture
(56.56 cm) and sawdust and topsoil (5.40 cm)
(Table 3).

The statistical analysis indicates that there was
no significant difference in the number of leaves
recorded in each growth medium at 5% level of
significance The result shows that the highest
mean number of leaves was recorded in the
topsoil (88), followed by the mixture (81) and
fine sand (73). Sawdust had the least (49)
(Table 3).

Ikyaagba et al.; ARRB, 29(2): 1-7, 2018; Article no.ARRB.38333

4. DISCUSSION

4.1 Germination Indices of Afzelia

africana

The time taken for the first germination to occur
is an indication that A. africana seeds exhibit
some forms of dormancy which pre-treatment
and suitable growing media was able to reduce
the germination time. This agrees with the work
of McDonald and Omoruyi [12] that pre-treatment
increases and accelerates germination in seeds
that exhibit dormancy. The number of days taken
from the first germination in A.africana in this
study is higher than the mean days recorded by
Amusa [11] under different pre-treatments.
However, the period is lower than the 21days
taken by Persea americana as reported by
Okunomo et al. [13]. The lowest germination
percentage recorded in sawdust is similar to the
work of Okunomo [14] with seeds of Parkia
bicolor. This can be due to the fact that sawdust
could contain poisonous compounds emanating
from different species used [15].

4.2 Seedling Height

The highest seedling height in the mixture could
be attributed to the high nutrient content of the
treatment. The finding collaborates with the work
of [16] who reported highest plant height of
Jatropha curcas and [17] of Adansonia digitata

Table 1. Germination indices of Afzelia africana as influenced by different growing media

Treatments Number of Number of Germination Emergence Emergence
days taken for  seeds percentage index (EI) rate index
first emergence germinated (G %) (ERI)

Sawdust 14 20 40 5.8 14.5

River sand 14 24 48 2.58 5.38

Fine sand 14 28 56 4.32 7.71

Mixture medium 14 24 48 4.79 9.98

Control (topsoil 15 34 68 9.38 13.8

Table 2. Seedling perfomance of Afzelia africana as influenced by different growing media

Growth media Seedling height

Stem diameter Collar diameter

Sawdust 14.28°2
Fine sand 9.53"

Mixture 14.71°2
Topsoil(control) 13.96°

0.49° 0.68°
0.38° 0.42°
0.35° 0.44°
0.36° 0.45°

Means with different letters in column are significantly different (p<0.05) using Duncan’s multiple range test.



Table 3. Leaf length and number of leaves of
Afzelia africana as influenced by different
growing media

Growth Leaf length Number of
media leaves
Sawdust 5.40° 49°
Finesand 5.97° 74°
Mixture 5.56° 81°
Topsoil(control  5.40° 88°

Means with different letters in colum are significantly
different (p<0.05) using Duncan’s multiple range test.

in the mixture. The result disagrees with
Okunomo et al. [13] who recorded better
increment in topsoil of Persea americana. This
also contradicts the work of Dickens [18] who
recorded better performance in river sand.

4.3 Collar and Stem Diameter

Studies have shown that growth media affect
plant growth characteristics [17]. A. africana
collar and stem diameters were significantly
affected by the growing media. This is due to
nutrient variation in the growing media. The
diameters were higher in sawdust which shows
an enhanced nutrient supply as decomposition
increases [17]. These findings agree with the
work of Omokhua et al. [19] who recorded least
diameter in fine sand. The finding disagrees with
the report of Mathowa et al. [20] who observed
highest stem diameter of Corchorus olitorius in
clay soil. The highest collar diameter observed in
sawdust does not agree with the findings of
Mathowa et al. [17] who obtained highest
diameter of Adansonia digitata in the mixture and
the work of Agbogidi et al. [21] of Dacroydes
edulis in topsoil. The work contradicts the work of
Mathowa et al. [22] who observed collar diameter
of Afzelia quanzensis in top forest garden. This
variation can also be attributed to species,
involved.

4.4 Seedlings Leaf Length and Number of
Leaves

The result of the study has shown that there was
no significant difference in leaf length by the
growing media. The high leaf length recorded in
topsoil could be attributed to the presence of
organic matter. The result of this study agrees
with other findings [23-24]. This is because
organic matter in growing media regulates water
and nutrient availability which enhance seedlings
production [25]. The high number of leaves
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recorded in topsoil is similar with the findings of
Okunomo et al. [13] who relate it to the high
water retention ability of the topsoil; this may be
a possible reason for the result in this study. The
result is in conformity with the work of Ngwuta et
al. [16]. The finding agrees with the report of
Agbogidi et al. [21] who reported number of
leaves of Dacryodes edulis in topsoil. The work
disagrees with [20] of Corchorus olitorius in the
mixture. The result also contradict the work of
Ndor et al. [26] who obtained higher number of
leaves of Telferia occidentalis in sawdust.

5. CONCLUSION

The study has demonstrated that Afzelia
africana seedlings responded differently to the
various growth media, however topsoil and
sawdust gave the best result with respect to all
measured growth parameters of the species. It is
recommended that mixture of topsoil + sawdust +
river sand + fine sand could also be adopted by
farmers for its domestication.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Ekpo MO, Sita SK. Influence of growing
media on stem diameter and ecological
chyaracteristics of Pinus patular seedlings
in Swizerland. World Journal of Agricultural
Science. 2010;6(6):652-659.

2. Rasebeka L, Mathowa T, Mojeremane W.
Effect of seed pre-sowing treatment on
germination of three Acacia species
indigenous to Botswana. International
Journal of Plant Soil Science. 2013;3(1):
62-70.

3. Van Wyk B, Van Wyk P. Photographic
guide to trees of Southern Africa, Struik,
Cape Town, South Africa; 2000.

4. Gerard J, Louppe D. Afzelia quanzensis
Welw. In: Lemmens RHMJ, Louppe D,
Oteng-Amoako AA. (Editors). Timbers 2.

Plant resources of tropical Africa.
Wageningen, Netherlands. 2011;7(2):
41-45.

5. Mtambalika K, Munthali C, Gondwe D,
Missanjo E. Effect of seed size of Afzelia
quanzensis on germination and seedling
growth. International Journal for Forestry
Research. 2014;5.



10.

11.

12.

13.

14.

15.

16.

Palgreave KC, Trees of Southern Africa.
(3rd Ed). Revised by Coates MC. Struik
Publishers, Cape Town; 2002.

Orwa C, Mutua A, Kindt R, Jamadass R,
Anthony S. Agro forestry database a tree.
References and Selection Guide.
2009;Version 4.0.

(Accessed 18 May 2017)

Available:http://www.worldagroforestry.org/
sites/treedbs/tree database.asp

Botsheleng B, Mathowa T, Mojeremane W.
Effects of pre-treatments methods on the
germination of pod mahogany (Afzelia
quanzensis) and  Mukusi (Baikiaea
plurijuga) seeds. Int. J. Innov. Res. Sci.
Eng. Tech. 2014;3(1):8108-8113.

Walters M, Midgley JJ, Somers MJ.
Effects of fire and fire intensity on the
germination and establishment of Acacia
karroo, Acacia nilotica, Acacia luederitzii
and Dichrostachys cinerea in the field.
Applied Behaviour and Ecology Lab,
Department of Zoology. 2004;4(3):1-13.

Wakawa LD, Usman A. Germination
response of Moringa oleifera (LAM) to

different soil textural classes. Nigerian
Journal of Tropical Agriculture. 2016;
16(1):1-5.

Amusa TO. Effects of three pre-treatment
techniques on dormancy and germination
of seeds of Afzelia africana (Sm. ex Pers.).
Journal of Horticulture and Forestry. 2011;
3(4):96-103.

McDonald 1, Omoruyi O. Effect of seed
pre-treatment on germination of two
surface types of Dialium guineensis. Seed
Technology. 2003;25:41-44.

Okunomo K, Ogisi DO, Bosah BO. Effect
of growth media on germination and
seedling growth of Persea americana
(mill.) Journal of Food Agriculture &
Environment. 2009;7(1):111-113.

Okunomo K. Germination response of
soursop (Annona muricata) to various
nursery techniques. Proceedings of the 2
Biennial National Conference of the Forest
and Forest Products Society. 2010;112-
116.

Agbogidi OM, Avwevughware Ol. Growth
response of afzelia africana (SM. EX
PERS) seedlings to different potting
mixtures. Int. J. Agric. Sci. 2011;1(1):017-
019.

Ngwuta AA, Peter-Onoh CA, Obiefuna, JC,
Chigbundu NI, Nwokeji EM, Chris

Ikyaagba et al.; ARRB, 29(2): 1-7, 2018; Article no.ARRB.38333

17.

18.

19.

20.

21.

22.

23.

24,

25.

Emenyonu CM, Metu CN. Juvenile
phenology of Jafropha curcas as
influenced by selected nursery growth
media. International Journal of Agriculture
and Rural Development. 2016;19(1):
2506-2510.

Mathowa T, Bosenakitso M, Mojeremane
W, Mpofu C, Legwaila GM. Effect of media
on seedling growth of African baobab
(Adansonia digitata L). International
Journal of Advance Research in Biological
Sciences. 2014;1(7):94-104.

Dickens D. Effect of propagation media on
the germination and seediing performance
of Irvingia  wombolu  (Vermoesen).
American Journal Biotechnology and
Molecular Sciences. 2011;1(2):51-56.
Omokhua GE, Ogun A, Oyabade BA.
Effects of different sowing media on
germination and early seedling growth of
Terminalia ivorensis (A. Chev.)
International Journal of Scientific and
Technology Research. 2015;4(3):119-122.
Mathowa T, Madisa ME, Moshoeshoe,
CM, Mojeremane W. Effect of different
growing media on the growth and yield of
jute mallow (Corchorus  olitoriusl).
International Journal of Research Studies
in Biosciences (IJRSB). 2014;2(11):153-
163.

Agbogidi OM, Enujeke EC, Eshegbeyi OF.
Germination and seedling growth of
African pear (Dacryodes edulis) as
affected by different media. American
Journal of Plant Physiology. 2007;2(4):
282-286.

Mathowa T, Hababa K, Mpofu C, Lewaila
GM, Mojeremane W. Influence of different
potting media on the growth of pod
mahogany (Afzelia quanzensis) seedlings.
International  Journal of  Advanced
Research in Biological Sciences. 2014;
1(7):105-113.

Riaz A, Arshad M, Younis A, Raza A,
Hameed M. Effect of different growing
media on the growth and flowering of
Zinnia elegans cv. Blue Point. Pak. J. Bot.
2008;40(4):1579-1585.

Parasana JS, Leua HN, Ray NR. Effect of
different growing medias mixture on the
germination and seedling growth of mango
(Mangifera indica) cultivars under net
house conditions. Bioscan, 2013;8(3):
897-900.

Peter-Onoh CA, Obiefuna JC, Ngwuta AA,
Onoh PA, Ibeawuchi Il, Ekwugha EU,



Emma-Okafor LC, Nze EO, Orji JO, Onyeji
EC. Efficacy of five different growth media
on seedling emergence and juvenile
phenology of Monodora myristica (African
nutmeg, Ehuru) in the nursery. IOSR
Journal of Agriculture and Veterinary
Science. 2014;7(5):60-63.

Ikyaagba et al.; ARRB, 29(2): 1-7, 2018; Article no.ARRB.38333

26.

Ndor E, Dauda NS, Chamming HD. Effect
of germination media and seed size on
germination and seedling vigor of Fluted
pumpkin (Telferia occidentalis Hook. f.)
Advance in Environmental Biology. 2012;
6(10):2758-2761.

© 2018 Ikyaagba et al.; This is an Open Access article distributed under the terms of the Creative Commons Aftribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/26749




