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Abstract

Adansonia digitata L. is a major multipurpose tree species which has an important economic value not only for food but also
medicine and fibre. A pot experiment was conducted in the net-shade at Botswana College of Agriculture from January to May
2014 to evaluate the growth response of A. digitata potted seedlings to different growth media. The experimental design was a
completely randomized design (CRD) with four treatments each replicated four times. The four treatments were as follows; top
garden soil (TGS), top forest soil (TFS), commercial compost (CC) and a mixture of the three (TGS+TFS+CC) being treatments
1-4, respectively. The results revealed a non-significant treatment effect (p>0.05) on plant height across treatments in weeks 2
and 4. The mixture (TGS+TFS+CC) significantly (p<0.05) increased seedling plant height from week 6 to 8 and a highly
significant effect was observed from week 10 to 12 compared to other treatments. A non-significant (p>0.05) treatment effect was
observed in A. digitata seedling leaf number across treatments in weeks 2 and 4. The number of leaves were significantly
(p<0.05) higher in the TGS+TFS+CC treatment in weeks 8 and 10and highly significant in week 12. The collar girth of A.
digitata seedlings was significantly (p<0.01) lower in the commercial compost than other treatments in the first two weeks
following transplanting. A non-significant treatment effect was observed in weeks 4 and 6, but the collar girth was significantly
increased in the TGS+TFS+CC treatment from week 10 until the end of the study. The TGS+TFS+CC treatment significantly
(p<0.01) increased both total (roots + shoots) fresh and dry weights. TGS revealed significantly (p<0.05) lower plant biomass
than the TFS and the TGS+TFS+CC treatments. Based on these results the soil mixture (TGS+TFS+CC) is recommended as the
most suitable medium that can be used by tree growers to propagate A.digitata seedlings.
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Introduction

The successful production of quality seedlings in a
nursery is largely dependent on the composition of the
growing media (Wilson et al., 2001; Osaigbovo and
Orhue, 2012). A suitable potting medium should be
well drained with the ability to retain sufficient water
to reduce the frequency of watering (Unal, 2013). The
selection of the proper media components is critical to
the successful production of seedlings (James and
Michael, 2009) because media play an important role
in seed germination and directly affect the
development and later maintenance of the extensive

functional rooting system (Bhardwaj, 2014). Suitable
growing medium provides sufficient anchorage or
supports the plant, serves as a reservoir for nutrients
and water; allows oxygen diffusion to the roots and
gaseous exchange between the roots and atmosphere
outside the root substrate (Abad et al., 2002).

The quality of nursery seedlings is influenced by
potting media (Agbo and Omaliko, 2006) because it
does not only act as a growing media but as a source
of nutrients (Bhardwaj, 2014). Quality of growth
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media used to raise containerized seedlings is a key
determinant factor to successful tree planting
programmes (Manenoi et al., 2009). The performance
of seedlings when planted out in the field is
determined by their performance in the nursery (Agbo
and Omaliko, 2006). It is critical to use growth media
with a balanced supply of nutrients to support the
production of healthy and vigorous seedling while
ensuring adequate root development and plant
hardiness (Mason and Aldhous, 1994). Adding organic
matter to potting media is important because it
supplies essential nutrients required by seedlings
(Khan et al., 2006).Soil organic matter determines the
biological, physical and chemical properties of soils
(Merino et al., 2004; Grace et al., 2006) and is
important in sustaining the productivity of many
ecosystems (Hirschel et al., 1997; Kirchmann et al.,
2004).

Baobab (A. digitata) belongs to the family
Bombacaceae (Roodt, 1998; Palgreave, 2002; Sidibé
and Williams, 2002; Assogbadjo et al., 2006) and is
indigenous to Africa where it is found in many
countries (Venter and Venter 1996; Gebauer et al.,
2002; Bosch et al., 2004; Kamatou et al. 2011) from
0−1000 m above sea level (Bosch et al., 2004) as a
component of secondary forest (Woolfe et al., 1977).
It is a large iconic deciduous tree attaining a height of
12−20 m or more (Mulofwa et al., 1994; Storrs, 1995;
Venter and Venter, 1996; Palgreave, 2002; Bosch et
al., 2004) and may live for thousands of years
(Wickens, 1982; Storrs, 1995; Gebuaer et al., 2002;
Palgreave, 2002). A. digitata has a thick, angular, wide
spreading branches and short trunk which grows
4.5−14 m or more in diameter (Storrs, 1995; Venter
and Venter, 1996; Gebauer et al., 2002; Palgreave,
2002).

A. digitata has a conical shape when young (Storrs,
1995; Gebauer et al., 2002) which becomes massively
fluted as the tree grows and occasionally swollen at
the base (Storrs, 1995). The bark is smooth, reddish
brown or grey and later rough and winkled (Mulofwa
et al., 1994; Storrs, 1995; Gebauer et al., 2002).
Leaves are alternate and hand shaped, with 39 sessile
tapering leaflets (simple on young trees) at the end of
branches (Venter and Venter, 1996). The wood is
whitish, soft, spongy and light (Storrs, 1995; Venter
and Venter, 1996) and has little use except for making
fishing boats (Storrs, 1995). Flowers are large and

white opening at night and their unpleasant-smelling
nectar attracts pollinators such as bats (Harris and
Baker 1959; Start, 1972; Mulofwa et al., 1994; Baum,
1995; Storrs, 1995). The flowers do not live more than
24 hours (Gebauer et al., 2002). The fruit has various
shapes but is mostly ovoid 100−50 mm long (Venter
and Venter, 1996) with a hard woody shell covered
with velvety hairs (Venter and Venter, 1996;
Palgreave, 2002). The ovoid shell contains numerous
edible hard brown seeds, round or ovoid up to 15mm
long embedded in a floury acidic pulp (Gebauer et al.,
2002; Palgreave, 2002).

A. digitatais a multipurpose tree species that is valued
for food, fibre and medicine in Africa (Kamatou et al.,
2011; Venter and Witkowski, 2011). Baobab products
are sold in informal markets and form an important
source of income for thousands of rural people (Sidibé
and Williams, 2002). Leaves are sources of protein
(Gebauer et al., 2002) and minerals (Prentice et al.,
1993; Yazzie et al., 1994; Nordeide et al., 1996; Smith
et al., 1996; Glew et al.,1997; Lockett et al., 2000;
Boukari et al., 2001). The fruit pulp contains vitamin
C almost ten times that of orange (Gebauer et al.,
2002). The plant parts are used to treat various
ailments such as diarrhoea, malaria and microbial
infections (Kamatou et al., 2011). It is an excellent
anti-oxidant due to the high vitamin C content
(Gebauer et al., 2002; Kamatou et al., 2011).

Little is known about growth media suitable for
propagating seedlings of indigenous trees in arid and
semi-arid areas. There has been an increasing demand
for multi-purpose trees in recent years, and farmers’
attempts to propagate them have not succeeded due to
lack of information on their agronomic requirements.
Most indigenous species grow naturally in the wild
and are popular for their multiple uses. Very few
species have been raised in tree nurseries because their
nursery requirements are not understood. Therefore
the objective of this study was to evaluate the effect of
growing media on the growth of A. digitata in a tree
nursery

Materials and Methods

Experimental site

The study was conducted at the tree nursery of
Botswana College of Agriculture (BCA). The College
is situated in Sebele content farm, Gaborone. Sebele is
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located between latitude 24°33’S and longitude
25°54’E at an elevation of 994 m above sea level, 10
km from Gaborone city, along Gaborone-Francistown
highway. Seeds used in this study were obtained from
Botswana National Tree Seed Centre, Department of
Forestry and Range Resources, Ministry of
Environment, Wildlife and Tourism, Gaborone.
Analysis of growth media physical and chemical
properties was conducted at the Department of Crop
Science and Production, Soil Science Laboratory,
Botswana College of Agriculture.

Seedling pre-treatment and germination

Seeds were treated using a hot wire method to break
the dormancy, and they were germinated in a seedbed
measuring 2 m × 5 m filled with a layer of sand and
compost (leaf mould). The seedbed was watered twice
a day when required. Weeds were carefully hand
removed whenever they appeared to avoid pulling out
seedlings. After germination and development of true
leaves, seedlings were transplanted into black
polyethylene pots filled with different growth media
(inside diameter 25 cm).

Determination of growth media physical and
chemical properties

Growth media pH was measured from a soil-water
suspension (1:1, v/v) by a pH meter (model: Hannah
HI 110). Cation exchange capacity (CEC) was
determined by the ammonium acetate saturation
method (Schollenberger and Simon, 1945).Total
nitrogen (N) content was determined by Kjeldahl
method (Bremner, 1965) and measured on a
distillation unit (model: BuchiK-350). Available
phosphorus (P) was determined by the Bray II method
(Bray and Kurt, 1945) and measured on an inductively
coupled plasma - optical emission spectrophotometer
(model: Perkinelmer DV 2100). Exchangeable
potassium (K+) was measured by flame photometer
(model: Sherwood 410) after extraction with 1 N
ammonium acetate pH 7.0.

Experimental design

The experiment was laid out in a completely
randomized design (CRD) with four treatments
(growth media) each replicated four times. The four
treatments were as follows; top garden soil (TGS),
commercial compost (CC), top forest soil (TFS) and

mixture of TGS+CC+TFS (1:1:1, v/v), being
treatments 1−4, respectively. There were 10
polythene pots, each with a seedling per replicate
which were randomly located in the nursery (Fig. 1).
This gave a total of one hundred and sixty (160) pots.
The experiment was conducted under a 60% green
net-shade to minimize loss of water. Seedlings were
watered twice a day, in the morning and in the
afternoon when necessary throughout the duration of
the experiment. Weeds were removed manually by
hands whenever they occurred. No fertilizer was
supplied to the seedlings.

Growth parameters

The experiment was monitored for twelve (12) weeks
after transplanting (WAT) and the growth parameters
measured were: plant height, number of leaves, collar
girth and total (roots + shoots) fresh and dry weight.
Measurements were taken bi-weekly after
transplanting except for fresh and dry weights which
were taken at the end of the study. Plant height (cm)
was measured using a meter ruler from the soil level to
the terminal bud. The number of leaves was measured
quantitatively by counting. The collar girth (mm) was
measured at about 2.5 cm above the soil level using a
calibrated digital caliper (0-150 mm). A destructive
method was used to determine both fresh and dry
weights (g) which were measured at week 12 and 5
seedlings were used per replicate. The average was
then taken to represent the replicate. The seedlings
were uprooted from the polyethylene pots and placed
into weighing paper bags. The fresh samples were
taken to the laboratory and measured using a bench
top electric balance (PGW 4502e). The samples were
then oven dried to constant weight at 80oC using a hot
air oven (Scientific Series 2000) and dry weight was
recorded.

Data analysis
The data collected was subjected to analysis of
variance (ANOVA) using the STATISTIX-8 program.
Where a significant F-test was observed and means
comparison test were carried out using Least
Significant Difference (LSD) at p≤0.05 to separate
treatment means.

Results and Discussion

The physical and chemical properties of growth media
data presented in Table 1 shows that the pH ranged
from 5.0 to 7.1, slightly acidic to neutral. Soil pH is an
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Fig (1). Sketch map showing the experimental design.

important chemical property of any soil or growing
media that influences essential mineral nutrients
availability (Roberts, 2006). Growth media with a
higher pH can be deficient in iron and phosphorus,
whereas acidic media lack calcium and magnesium
(Kramer and Kozlowski, 1979). The CEC ranged from
0.80 to 1.63 cmol kg−1 and was high in the TGS and
the TGS+TFS+CC. Total N ranged from 0.52−1.01%
and was high in the TGS+TFS+CC followed by TGS
and CC, respectively. Values for available P ranged
from 7.0 to 98.0 ppm and the highest was recorded in
the CC and lowest in the TGS. Exchangeable K+

ranged from 1.61 to 2.98% and the highest was
recorded in the CC and the lowest in the TGS
treatment. Results presented in Table 1 shows that,
overall, the growth media are sandy loam, slightly
acidic to neutral, with good aeration, high
permeability, and low water holding capacity, low in
nitrogen content, phosphorus and potassium.

Plant height

Results presented in Table 2 shows that plant height
across treatments was not significantly (p>0.05)
affected by growth media between weeks 2 and 4.
Plant height was significantly (p<0.05) affected by

growth media from week 6 to 8 with the tallest
seedlings recorded in the TGS+TFS+CC treatment. A
highly significant increase in plant height was also
observed in the TGS+TFS+CC treatment from week
10 to 12. The significant increase in plant height
observed in the TGS+TFS+CC treatment could
suggest the mixture is the best medium for raising
A. digitata seedlings in a tree nursery. A balanced
growth medium that contains an adequate supply of
nutrients is critical if seedlings raised in a tree nursery
are to develop and attain maximum growth (Mehmood
et al., 2013). The use of media with sufficient essential
nutrients is important for seedlings to attain maximum
height (Ikram et al., 2013). The TGS+TFS+CC
medium increased plant height (Table 2) because the
addition of compost, which is organic matter, affects
soil physics, chemistry and biology as it binds soil
aggregates together and is source of soil nutrients.
Clay and organic matter colloids adsorb a lot of
cations and the media such a TGS+TFS+CC with
sufficient organic matter and clay content has a much
higher CEC (Table 1) which enhanced seedling height.
The compost in the mixture could also have improved
aeration and the water holding capacity (Osaigbovo
and Orhue, 2012) which enhanced plant height.

Trt3 R1Trt1 R1 Trt4 R1 Trt4 R2

Trt2 R1 Trt1 R2 Trt2 R2 Trt4 R3

Trt3 R2 Trt3 R3 Trt3 R4 Trt2 R3

Trt1 R3 Trt2 R4 Trt1 R4 Trt4 R4

N
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Most tree nurseries use natural soils to produce
containerized seedlings (Tariq et al., 2012). These
soils lack essential nutrients required for plant growth
and hence the compost in the TGS+TFS+CC medium
could have ameliorated the physical and chemical
properties, and ultimately improved the water holding
capacity and nutrient availability (Khan et al., 2006;
Kung’u et al., 2008). Our results are consistent with
other studies conducted elsewhere using different
plants which recorded tall plants in mixtures of soils
combined with organic manures such as yard manure
(Shamet et al.,1994; Sudhakara et al.,1995; Nayital et
al.,1995; Thakur et al., 2000; Baiyeri, 2003;
Nandeshwar and Patra, 2004; Radhakrishnan and
Mahendran, 2010). For example, Thakur et al. (2000)
recorded tall Albizia lebbeck Benth seedlings in a
mixture composed of sand+soil+farm yard manure.
Nandeshwar and Patra (2004) reported that a mixture
of soil+sand+compost in the ratio of 1:1:2 was the best
media for growing and improving the survival of
Acacia catechu seedlings.

Leaf number

Results presented in Table 3 shows that the number of
leaves was not significantly (p>0.05) affected by
growth media across treatments in weeks 2 and 4. The
number of leaves increased with time and seedlings in
the TGS+TFS+CC treatment recorded significantly
more leaves in week 8 to 10 (p<0.05) and 12 (p<0.01)
than in other treatments. Plants manufacture most of
their food in leaves whose development is influenced
by several factors, soil being one of the most critical.
The number of leaves recorded in our treatments at
week 12 is as follows: TGS+TFS+CC (31.72), TFS
(22.20), TGS (19.98) and CC (19.08). The high
number of leaves in the TGS+TFS+CC treatment
could be due to higher production of
photosynthesizing functional leaves (Borah et al.,
1994) enhanced by a well-balanced media with
sufficient organic matter and clay (Table 1). This
result is consistent with results from other
experiments, which collectively found that using soil
mixtures with organic substrates such as leaf manure
(Riaz et al., 2008) and farmyard manure (Sudhakara et
al., 1995; Malewar et al.,1998; Parasana et al., 2013)
enhanced the number of leaves. Organic matter in
potting mixtures regulates water and nutrient
availability (Peter-Onoh et al., 2014) and enhances
seedling production (Baiyeri, 2003) and the compost
in our mixture may have released nutrients for

seedling growth in addition to improving the water
holding capacity.

Collar girth

Planting media has large effect on the plant growth
characteristics (Shah et al., 2006; Riaz et al., 2008).
A. digitata seedling collar girth was significantly
affected by growth media (Table 4). The collar girth in
the TGS, TFS and TGS+TFS+CC treatments was
significantly (p<0.01) increased compared to CC in
week 2. Compost constitutes a slow release source of
nutrients that supply plants with essential nutrients
when they needed them (Chaoui et al., 2003; Nevens
and Reheul, 2003) and this could have affected the
development of seedlings in the CC treatment in the
first two weeks of this work. At weeks 4 and 6, collar
girth across treatments was not affected by growth
media (p>0.05). The recorded collar girth values
ranged from 2.91 to 3.16 mm in week 4 and 3.14 to
3.56 mm in week 6, respectively. At week 8, the collar
girth in the TFS and TGS+TFS+CC treatment was
significantly (p<0.01) higher than in the other two
treatments. Collar girth increased with time and from
week 10 to 12 seedlings in the TGS+TFS+CC
treatment had a significantly higher collar girth than
their counterparts in other treatments. Compost added
to the growing media has shown to improve the
performance of a wide range of plants (Grigatti et al.,
2007; Peter-Onoh et al., 2014) because of enhanced
nutrients upply (Grigatti et al., 2007) which was
probably the case with the TGS+TFS+CC treatment
(Table 1). The presence of compost in potting media
has also been shown to supress soil-borne plant
pathogens (Hoitink and Boehm, 1999; Szczech, 1999;
Scheuerell et al., 2005; Noble and Coventry, 2005;
Termorshuizen et al., 2006), enhance microbial
activity (Domínguez, 2004) and mycorrhiza colony
formation (Cavender et al., 2003) and hence improve
the plant growth.

Fresh, dry weights and biomass

Plant dry weight is an important parameter which
reflects the interaction between genetic, environment
and physiology process in plants (Prameswari and
Tata, 2004). Results in Table 5 shows that fresh
weight of plants grown in the TGS+TFS+CC
treatment was significantly (p<0.01) higher than in the
TFS and CC. There were no significant (p>0.05)
differences in fresh weight between the TGS and
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Table (1): Physical and chemical properties of growth media

Growth media pH
(H2O)

CEC
(cmolkg

−1)

Total N
(%)

Available
P (ppm)

Exchang
eable K+

(%)

Textural class
Sand
(%)

Clay
(%)

Silt (%)

Top garden soil (TGS) 6.3c 1.61a 0.87ab 7.00c 1.78c 87 7 6
Top forest soil (TFS) 7.1a 0.80b 0.52c 11.00c 1.61c 75 9 16
Commercial compost
(CC)

5.0d - 0.74b 98.00a 2.98a - - -

Mixture
(TGS+TFS+CC)

6.7b 1.63a 1.01a 41.00b 2.37b 87 7 6

Significance ** ** ** ** ** - - -
LSD 0.05 0.40 0.33 0.18 8.83 0.36 - - -
CV (%) 3.38 12.31 11.98 11.95 8.64 - - -

** Highly significant at p<0.01. Means separated by Least Significance Difference (LSD) Test at p≤0.05, means
within columns followed by the same letters are not significantly different, ppm denotes parts per million.

Table (2): A. digitata seedlings height (cm) under various growth media.

Growth media Week 2 Week 4 Week 6 Week 8 Week 10 Week 12
Top garden soil (TGS) 11.40 12.28 14.65ab 17.32b 18.80b 19.98b

Top forest soil (TFS) 10.42 11.13 13.50b 17.10b 19.53b 22.20b

Commercial compost (CC) 8.90 9.58 11.65b 15.83b 17.03b 19.08b

Mixture (TGS+TFS+CC) 10.55 10.99 17.95a 24.79a 27.92a 31.72a

Significance ns ns * * ** **
LSD 0.05 ns ns 3.58 5.90 5.57 5.10
CV (%) 15.20 13.96 16.09 20.40 17.36 14.24

** Highly significant at p<0.01, * significantly at p<0.05, ns non-significant at p>0.05. Means separated by Least
Significance Difference (LSD) Test at p≤0.05, means within columns followed by the same letters are not
significantly different.

Table (3): Leaf number of A. digitata seedlings under various growth media.

Growth media Week 2 Week 4 Week 6 Week 8 Week 10 Week 12
Top garden soil (TGS) 5.15 6.35 9.30b 10.35b 11.50b 12.20b

Top forest soil (TFS) 5.65 7.15 9.25b 9.95b 10.70b 12.05b

Commercial compost (CC) 5.00 6.50 9.25b 10.40b 11.80b 13.60b

Mixture (TGS+TFS+CC) 5.25 7.00 10.88a 13.05a 14.95a 16.75a

Significance ns ns * * * **
LSD 0.05 ns ns 1.25 2.00 2.54 2.40
CV (%) 10.31 7.43 8.34 11.85 13.48 11.87

** Highly significant at p<0.01, * significantly at p<0.05, ns non-significant at p>0.05. Means separated by Least
Significance Difference (LSD) Test at p≤0.05, means within columns followed by the same letters are not
significantly different.
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Table (4): Collar girth (mm) of A. Digitata under various growth media.

Growth media Week 2 Week 4 Week 6 Week 8 Week 10 Week 12
Top garden soil (TGS) 2.50a 2.91a 3.56 4.83b 6.29b 7.09b

Top forest soil (TFS) 2.34a 3.00a 3.41 4.98ab 7.09b 8.21b

Commercial compost (CC) 1.98b 2.87a 3.14 4.89b 6.71b 7.54b

Mixture (TGS+TFS+CC) 2.33a 3.16a 3.56 5.92a 8.92a 9.98a

Significance ** ns ns * ** *
LSD 0.05 0.26 ns ns 0.95 1.33 1.64
CV (%) 7.43 6.13 7.99 11.92 11.92 12.96

** Highly significant at p<0.01, * significantly at p<0.05, ns non-significant at p>0.05. Means separated by Least
Significance Difference (LSD) Test at p≤0.05, means within columns followed by the same letters are not
significantly different.

Table (5): Total fresh and dry weights (roots + shoots)and biomass of A. digitataunder various soil media.

Growth media Fresh weight (g) Dry weight (g) Biomass (%)
Top garden soil (TGS) 289.08ab 72.88b 25.31b

Top forest soil (TFS) 223.65bc 68.74b 30.65a

Commercial compost (CC) 209.25c 60.21b 28.67ab

Mixture (TGS+TFS+CC) 340.25a 105.61a 31.06a

Significance ** ** *
LSD 0.05 71.08 23.17 3.97
CV (%) 17.37 19.57 8.92

** Highly significant at p<0.01, * significantly at p<0.05. Means separated by Least Significance Difference (LSD)
Test at p≤0.05, means within columns followed by the same letters are not significantly different.

TFS and between the TGS+TFS+CC and TGS.
Overall, maximum fresh and dry weight was observed
in the TGS+TFS+CC treatment. This is not surprising
because the treatment produced vigorous seedlings in
terms of height and stem girth which may have
contributed to the observed large weight. This could
be attributed to the general improvement in the soil
physical and chemical properties of the TGS+TFS+CC
growth media (Table 1) which also improved the fresh
and dry weight. Our results are consistent with
Khayyat et al. (2007) and Mehmood et al. (2013) who
observed high dry weight in seedlings of other plant
species grown in silt + top soil mixed with either leaf
mould or and peat moss. Parasana et al. (2013) also
reported maximum fresh and dry weight in Mangifera
indica L. seedlings grown in a mixture of
soil+sand+farm yard manure. Maximum biomass
percentage was recorded in the TGS+TFS+CC
probably because the combination of the three
improved the physical conditions and nutrient
availability.

Conclusion and recommendations

Our results demonstrated that the TGS+TFS+CC
delivered the best results with respect to all measured
A. digitata growth parameters. Based on these results
the mixture is recommended as the most suitable
medium that can be used to propagate A. digitata
seedlings. However, top garden soil could also be used
by A. digitata growers. It is recommended that the
experiment can be repeated and run for two growing
seasons using bigger pots.

Acknowledgment

Mpho Bosenakitso was supported by the Ministry of
Education Skills and Development undergraduate
scholarship. We owe our gratitude to Botswana
College of Agriculture for providing resources (tree
nursery and laboratory facilities). We also thank
National Tree Seed Centre, Ministry of Environment,
Wildlife and Tourism for providing seeds.



Int. J. Adv. Res. Biol.Sci. 1(7): (2014): 94–104

101

References

Abad, M., Noguera, P.,Puchades, R.,Maquieira, A.
and Noguera, V. 2002. Physico-chemical and
chemical properties of some cocoanut dusts for use
as peat substitute for containerised ornamental
plants. BioresourceTechnol. 8(3):241−245.

Agbo, C. U. and Omaliko, C. M. 2006. Initiation and
growth of shoots of Gongronema latifolia (Benth)
stem cuttings in different rooting media. Afr. J.
Biotech. 5(5): 425−428.

Assogbadjo, A. E., Kyndt, T., Sinsini, B., Gheysen, G.
and vanDamme, P. 2006. Patterns of genetic and
morphometric diversity in Baobab
(Adansoniadigitata) populations across different
climatic zones of Benin (West Africa). Annals Bot.
97(5): 819–830.

Baiyeri, K. P. 2003. Evaluation of nursery media for
seedling emergence and early seedling growth of
two tropical tree species. Moor J. Agric.Resour.
4(1): 60−65.

Baum, D. A. 1995. The comparative pollination and
floral biology of baobabs (Adansonia–
Bombacaceae). Ann Missouri Bot. Garden,
82:322–348.

Bhardwaj, R.L. 2014. Effect on seed germination and
seedling growth of papaya ‘cv’ Red lady. Afr. J.
Plant Sci. 8(4): 178−184.

Borah, A. S., Nath, A., Ray, A. K., Bhat, R.,
Maheswarappa, H. P., Subramanian, P.,Dileep, M.
K., Sudhakara, V. A.,Santhoshkumar, K.,
Nazeema, K. and Ashokan, P. K. 1994. Effect of
seed size, rooting medium and fertilizers on the
growth of seedlings of silk cotton (Ceibapentandra
Linn.). Indian J. For. 17(4): 293−300.

Bosch, C. H., SiéK. and Asafa, B. A. 2004.
Adansoniadigitata L. In: Grubben, G. J. H. and
Denton, O.A. (Editors). PROTA 2:
Vegetables/Légumes. [CD-Rom]. PROTA,
Wageningen, Netherlands.

Boukari, I., Shier,N. W., Fernandez- R,X.E., Frisch, J.,
Watkins,B. A., Pawloski, L. and Fly, A.D. 2001.
Calcium analysis of selected western African
foods. J. Food Comp. Analy.14(1): 37−42.

Bray, R. H. and Kurt, L. T. 1945. Determination of
total, organic and available forms of phosphorus in
soils. Soil Sci. 59(1): 39−45.

Bremner, J. M. 1965. Isotope ratio analyses of
nitrogen-15 traces investigations. Methods of soil
analysis. American Society of Agronomy,
Madison, Wisconsin, 1256−1286.

Cavender, N.D., Atiyeh, R. M. and Knee, M. 2003.
Vermicompost stimulates mycorrhizal colonization
of roots of Sorghum bicolor at the expense of plant
growth. Pedobiologia 47(1):85−89.

Chaoui, H. I., Zibilske, L. M. and Ohno, T. 2003.
Effects of earthworm casts and compost on soil
microbial activity and plant nutrient availability.
Soil Biol. Biochem. 35(2): 295−302.

Dominguez, J. 2004. State-of-the-art and new
perspectives on vermicomposting research. In:
Earthworm Ecology In: Edwards, C.A.(Ed.), CRC
Press, Boca Raton. pp. 401−425.

Gebauer, J., El-Siddig, K. and Ebert, G. 2002.
Baobab (Adansonia digitata L.): a review on a
multipurpose tree with promising future in the
Sudan. Gartenbauwissenschaft 67 (4): S155−160.

Glew, R. H., VanderJagt, D. J., Lockett, C.,Grivetti,
L. E., Smith, G. C., Pastuszyn, A. and Millson, M.
1997. Amino acid, fatty acid and mineral
composition of 24 indigenous plants of Burkina
Faso. J. Food Comp. Analys. 10(3): 205−217.

Grace, C. M., Colunga-Gracia, Gage, S. H.,
Robertson, G. P. and Safir, G. R. 2006. The
potential impact of agricultural management and
climate change on soil organic carbon resources in
terrestrial ecosystems of North Central Region of
the United States. Ecosystems, 9: 816−827.

Grigatti, M., Giorgonni, M. E. and Ciavatta, C.2007.
Compost-based growing media: influence on
growth and nutrient use of bedding plants.
Bioresour. Tech. 98(18): 3526−3534.

Harris, B. J. and Baker H. G. 1959. Pollination of
flowers by bats in Ghana. Nigerian Field 24: 151–
159.

Hirschel, G., Körner, C. and Arnone, J.A. III. 1997.
Will rising atmospheric CO2 affect leaf litter
quality and ins-situ decomposition rates in native
plant communities? Oecologia 110: 387−392.

Hoitink, H. A. J., and Bohem, M. J. 1999. Biocontrol
within the context of soil microbial communities: a
substrate dependent phenomenon. Annual Rev.
Phytopathol. 37(1): 427−446.

Ikram, S., Habib, U. and Khalid, N. 2013. Effect of
different potting media combinations on growth
and vase life of Tuberose (Polianthes tuberosa
Linn.). Pak. J. Agric. Sci. 49(2): 121−125.

James, A. R. and Michael, R. E. 2009. Growing media
for container production in green house or nursery.

Agriculture and Natural Resources. Available
online at: http//www.uaex.edu.



Int. J. Adv. Res. Biol.Sci. 1(7): (2014): 94–104

102

Kamatou, G. P. P., Vermaak, I. and Viljoen, A. M.
2011. An updated review of Adansonia digitata: A
commercially important African tree. South Afric.
J. Bot. 77(4): 908−919.

Khan, M. M., Khan, M. A., Mazhai, A., Muhammad,
J. M. A. and Abbas, H. 2006. Evaluation of potting
media for the production of rough lemon nursery
stock. Pak. J. Bot. 38(3): 623−629.

Khayyat, M., Nazari, F. and Salehi, H. 2007. Effects
of different pot mixtures on pothos (Epipremnum
aureum Lindl. and Andre ‘Golden Pothos’) growth
and development. American-Eurasian J. Agric.
Environ. Sci. 2: 341−348.

Kirchmann, H., Haberhauer, G., Kandeler, E.,
Sessitsch, A. and Gerzabek, M.H. 2004. Effects of
level and quality of organic matter input on carbon
storage and biological activity in soil: Synthesis of
a long-term experiment. Global Biogeochem. Cycl.
18(4): DOI: 10.1029/2003GB002204.

Kramer, P. J. and Kozlowski, T. T. 1979. Physiology
of woody plants. Academic Press, Inc., New York,
NY. 811 pp.

Kung’u, B. J., Kihara, J., Mugendi, D. N. and
Jaenicke, H. 2008.Effect of small-scale farmers’
tree nursery growing medium on agroforestry tree
seedlings’ quality in Mt. Kenya region. Scient. Res.
Essay, 3(8): 359−364.

Lockett, C. T. and Grivetti, L. E. 2000. Food-related
behaviours during drought: a study of rural Fulani
northeast Nigeria. International Journal of Food
Sciences and Nutrition, 51(2): 91−107.

Malewar, G. U., Adsul, P. B. and Ismail, S. 1998.
Effect of different combinations of fly ash and soil
on growth attributes of forest and dryland fruit
crops. Indian J.For.21(2): 124−127.

Manenoi, A., Tamala, W., Tunsungnern, A. and
Amassa, P. 2009. Evaluation of an on-farm organic
growing media on the growth and development of
pepper seedlings. Asian J. Food Agro-Ind.Special
Issue, S75−S80.

Mason, W. L. andAldhous, J. R (Ed.). 1994. Forest
nursery practices. The forestry authority-Forest
Commission Bulletin 111, HMSO, London.

Mehmood, T., Ahmad, W., Ahmad, K.S., Shafi, J.,
Shehzad, M. A. and Sarwar, M.A.
2013.Comparative effect of different potting media
on vegetative and reproductive growth of floral
shower (Antirrhinum majusL.).Universal J. Plant
Sci.1(3): 104−111.

Merino, A., Perez-Batallón, P. and Macias, F. 2004.
Responses of soil organic matter and greenhouse
gas fluxes to management and land use cahnage in
humid temperate region of southern Europe. Soil
Biol. Biochem. 36(6): 917−925.

Mulofwa, J., Simute, S. and Tengnäs B. 1994.
Agroforestry- manual for extension workers in
Southern Province, Zambia.  Regional Soil
Conservation Unit, Nairobi, Kenya. 104 pp.

Nandeshwar, D. L. and Patra, A. K. 2004. Selection
of proper potting mixture for production of Acacia
catechu seedlings in root trainers. Indian J.
Tropical Biodiv.12(1-2): 72−74.

Nayital, R. K. Sharma, D. P. and Varma, K. S. 1995.
Growth performance of bewal(Griwia optiva
Burrett) seedlings in different growing media.
Indian J. For. 18(3): 239−241.

Nevens, F. and Reheul, D. 2003. The application of
vegetable, fruit and garden waste (VFG) compost
in addition to cattle slurry in a silage maize
monoculture: nitrogen availability and use. Euro.
J.Agron. 19(2): 189−203.

Noble R. and Coventry, E. 2005. Suppression of soil
borne plant diseases with composts: a review.
Biocontrol Sci.Technol. 15(1): 3−20.

Nordeide, M. B., Harløy, A., Følling, M. and Lied,
E. 1996. Nutrient composition and nutritional
importance of green leaves and wild food resources
in an agricultural district, Koutiala, in Southern
Mali. Int. J. Food Sci. Nutr. 47(6): 455−468.

Osaigbovo, A. U. and Orhue, E.R. 2012. Effect of
potting media and watering frequencies on the
growth of paper fruit (Dennetia tripetala)
seedlings. Bay. J. Pure Appl. Sci. 5(2): 73–78.

Palgreave, K. C. 2002. Trees of Southern Africa. (3rd

Ed). Revised by M.C. Coates. Struik Publishers,
Cape Town.

Parasana, J. S., Leua, H. N. and Ray, N.R. 2013.
Effect of different growing medias mixture on the
germination and seedling growth of mango
(Mangifera indica) cultivars under net house
conditions. Bioscan, 8(3): 897−900.

Peter-Onoh, C. A., Obiefuna, J.C., Ngwuta, A. A.,
Onoh, P. A., Ibeawuchi, I. I., Ekwugha, E. U.,
Emma-Okafor, L. C., Nze, E. O., Orji, J. O. and
Onyeji, E. C. 2014. Efficacy of five different
growth media on seedling emergence and juvenile
phenology of Monodora myristica (African
nutmeg, Ehuru) in the nursery. IOSR J. Agric. Vet.
Sci. 7(5): 60−63.



Int. J. Adv. Res. Biol.Sci. 1(7): (2014): 94–104

103

Prameswari, D. and Tata, M. H. L. 2004. Effect of
planting media on the growth of Shorea pinanga
seedlings. J. For. Res. 1(1): 25−30.

Prentice, A., Laskey, M. A., Shaw, J., Hudson, G. J.,
Day, K. C., Jarjou, L. M. A., Dibba, B. and Paul,
A. A. 1993. The calcium and phosphorus intake of
rural Gambian women during pregnancy and
lactation. Brit. J. Nutr. 69:885−896.

Radhakrishnan, B. and Mahendran, P. 2010. Effect of
vermi-compost and vermi-wash on growth and
development of tea. J. Plant. Crops,38(1):27−31.

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

Roberts, B. R. 2006.Compost-containing substrates
and their effect on post-transplant growth of
containerized tree seedlings. Arbor. Urban For.
32(6): 289–296.

Roodt, V. 1998. Trees and shrubs of the Okavango
Delta- medicinal uses and nutritional value. Shell
oil Botswana, Gaborone, Botswana. 224 pp.

Scheuerell, S. J., Sullivan, D. M. and Mahaffee, W. F.
2005. Suppression of seedling damping-off caused
by Pythium ultimum, P. irregulare, and
Rhizoctonia solani in container media amended
with a diverse range of Pacific Northwest compost
sources. Phytopathol. 95(3): 306−315.

Schollenberger, C. J. and Simon, R. H. 1945.
Determination of exchangeable capacity and
exchangeable bases in soils-ammonium acetate
method. Soil Sci. 59(1): 13−24.

Shah, M., Mateen, K. A. and Amin, N. 2006. Effect
of different growing media on the rooting of Ficus
binnendijkii ‘amstel queen’ cuttings. J. Agric. Biol.
Sci.1(3): 15−17.

Shamet, G. S., Chauhan, P. S. and Sood, R. 1994.
Nursery-studies on potting mixture, mulching and
fertilizer requirements of chilgoza pine (Pinus
gerardiana Wall.). Indian J. For.17(3):225−229.

Sidibé M. and Williams J. T. 2002. Baobab
Adansonia digitata. International Centre for Under-
utilised Crops. University of Southampton,
Southampton, U.K. 99 pp.

Smith, G. C., Clegg, M. S., Keen, C.L. and Grivetti, L.
E. 1996. Mineral values of selected plant foods
common to southern Burkina Faso and to Niamey,
Niger, West Africa. Int. J. Food Sci. Nutr. 47(1):
41−53.

Start, A. N. 1972. Pollination of the Baobab
(Adansonia digitata) by the fruit bat (Rousethus
agyptiacus). Afric. Wildlife J.10(1): 71–72.

Storrs, A.E.G. 1995. Know your trees- some
indigenous trees found in Zambia. Regional Soil
Conservation Unit. Nairobi, Kenya. 380 pp.

Sudhakara, K., Mammen, W., Santoshkumar, A. V.
and Ashokan, P. K. 1995. Effect of seed size,
rooting medium and fertilizers on containerized
seedling of silk cotton (Ceiba pentandra Linn.).
Indian Forester, 21(12):1135−1142.

Szczech, M. 1999. Supressiveness of vermicompost
against Fasarium wilt of tomato. J. Phytopathol.
147(3): 155−161.

Tariq, U., Rehman, S., Aslam, M. K., Younis, A.,
Yaseen, M. and Ahsan, M. 2012. Agricultural and
municipal waste as potting media components for
the growth and flowering of Dahlia hortensis
‘Figaro. Turk. J. Bot.36:378−38.

Termorshuizen, A. J., Van Rijn, E., van der Gaag,
D.J., Alabouvette, C., Chen, Y., Lagerlof, J.,
Malandrakis, A. A., Paplomatas E. J., Ramert, B.,
Ryckerboer, J., Steinberg, C. and Zmora-Nahum,
S. 2006. Supressiveness of 18 composts against 7
pathosystems: variability in pathogen response.
Soil Biol.Biochem. 38(8): 2461−2477.

Thakur, V., Khurana, D.K. and Thakur, I.K. 2000.
Effect of potting media on seed germination and
seedling growth of Albizia lebbeck (Linn.). J. Tree
Sci. 19: 63−65.

Unal, M. 2013. Effect of organic media on growth of
vegetable seedlings. Pak. J. Agric. Sci. 50(3):
517−522.

Venter, F. and Venter, J. A. 1996. Making the most
of indigenous trees. Briza Publications, Arcadia,
Pretoria, South Africa.  304 pp.

Venter, S.M. and Witkowski T.F. 2011. Baobab
(Adansonia digitata L.) fruit production in
communal and conservation land-use types in
Southern Africa. For. Ecol. Manage. 261: 630–
639.

Wickens, G.E. 1982. The baobab-Africa's upside-
down tree. Kew Bulletin, 37: 173–209.

Wilson, S. B., Stoffella, P. J. andGraetz, D. A.  2001.
Use of compost as a media amendment for
containerized production of two subtropical
perennials. J. Environ. Hort. 19(1): 37–42.

Woolfe, M. L., Chaplid, M. F. and Otchere, G. 1977.
Studies on the mucilages extracted from okra fruits
(Hibiscus esculentus L.) and baobab leaves



Int. J. Adv. Res. Biol.Sci. 1(7): (2014): 94–104

104

(Adansonia digitata L.). J. Sci. Food Agric. 28(6):
519−529.

Yazzie, D., VanderJagt, D. J., Pastuszyn, A., Okolo,
A. and Glew, H. 1994. The amino acid and mineral
content of Baobab (Adansonia digitata L.) leaves.
Journal Food Comp. Analy. 7(30):189−193.


