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ABSTRACT: This study examined the effects of green
manure on the early growth performance of Milicia excelsa
seedlings. The experiment was set up in the screen house of
the Federal College of Forestry, Ibadan, and lasted for
twelve weeks. The leaves of Gliricidia sepium harvested
were air-dried and ground to powder for ease of
application and fast decomposition. Five different levels of
G. sepium leaf powder at 0g, 10g, 20g, 30g, and 40g were
separately and thoroughly mixed with 2kg of topsoil. The
seeds were sown into a germination basket containing
topsoil and watered twice daily. Germination was noticed
from the third day and transplanting of seedlings into
polythene pots was done after the mixture of green manure
into topsoil had been allowed to stand for two weeks. The
experiment was laid out in a completely randomized design
(CRD) with five treatments and each was replicated three
times. Two weeks after planting, the following variables
were assessed weekly for 12 weeks: Plant height, collar

diameter, leaf area, and leaf production. The result obtained
shows that T, (20g of Gliricidia sepium leaf powder) had the
best performance in height, leaf production, stem diameter,
and leaf area with mean values of 3.82+0.05cm, 7.42+0.16,
1.18+0.32mm, and 115.62+0.25cm? respectively while the
least performance was recorded in Ty (2kg of topsoil) in
height, leaf production, stem diameter and leaf area with
mean values of 2.32+0.21 cm, 4.11¢+#0.16 mm, 0.68+0.22,
and 90.16.+0.12 cm? respectively. The analysis of variance
(ANOVA result revealed that there was a significant
difference among the treatments at a 5% level of
probability. The study recommends the use of green
manure + topsoil mixture for better performance of Milicia
excelsa seedlings.

Keywords: Milicia excelsa, variables, treatments, green
manure, growth rate

INTRODUCTION

Milicia excelsa (Welw C.C. Berg) known as Iroko is a
large deciduous tree that belongs to the family
‘Moraceae’ and grows up to 50m in height and a diameter
of 4m (Olajuyigbe et al., 2014). This important timber
producing species is mostly found in West, Central and
East Africa stretching from Guinea Bissau to
Mozambique (Wagner, 2006). The species develops an
umbrella-like high crown, growing from a few thick
branches. It often has several short buttress roots at the
base. The bark is pale or dark grey, thick but little
fissured and if it gets damaged it oozes milky latex.

It is a multipurpose tree species with many attributes and
potentials. The importance of this dioecious species in

ecological, socio-economic, spiritual and conservation
roles cannot be over-emphasized (Ugwu and Omoloye,
2015). It produces hardwood and makes excellent
material for all kind of construction, boats, railway
slippers, furniture, frame, door and house hold
implements. It is an extremely durable wood. It is a heavy
constructional timber for railway sleepers, bridges, piles,
decorative veneer, plywood, and construction of vehicle
and truck bodies (Oteng-Amoako, 2006). It is also used
for making agricultural implements, boat-building and tool
handles. Locally, it is used in house construction work for
posts, beams and rafters, fence posts etc. This tree is
considered a medicinal plant in India. As it is resistant to
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acids and bases, it is used for tanks and barrels for food
and chemical products and for laboratory benches. It is
used as sliced veneer but only rarely as rotary veneer.
The wood is also used as firewood and for making
charcoal (Berg, 1982). It is widely used in African
traditional medicine such as the bark, its ashes, leaves
and latex are used in local medicine and the trees play a
major role in many local cultures where they are
considered sacred, or parts of the tree serve ceremonial
purposes. A root decoction is taken to treat female
sterility. A decoction of the root and stem bark is taken as
an aphrodisiac. Preparations from the bark are taken to
treat cough, asthma, heart trouble, lumbago, spleen pain,

stomach pain, abdominal pain, oedema, ascites,
dysmenorrhoea, gonorrhoea, general fatigue,
rheumatism, sprains, and as a galactagogue,

aphrodisiac, tonic and purgative (Burkill, 1997). Bark
preparations are externally applied to treat scabies,
wounds, loss of hair, fever, venereal diseases and
sprains. They are applied as an enema to cure piles,
diarrhoea and dysentery. The latex is applied on burns,
wounds, sores and against eczema and other skin
problems.

However, due to the economic importance of the
species, it's currently categorized as one of the
endangered valuable timber species under the
International Union for Conservation of Nature (IUCN,
2006) Red Data List, this is because of some threats
such as indiscriminate and uncontrolled felling, and
commercial exploitation of the species in the natural
forest. Unfortunately, attempts to establish plantations
and regenerate the species to sustain consumption which
may match exploitation rate have been hindered by the
gall-forming psyllid, Phytolyma lata, which attack the
plants at all stages (Cobbinah, 1990 and White, 1966).
Also, poor soil fertility and soil degradation are among the
environmental problems affecting the mass production of
the indigenous forest species such as Milicia excelsa.
This contributes to the species deterioration and slow
growth. To improve plant growth, green manure is
required in soil to enhance productivity. Thus, soll
management is very essential for the successful growth
and development of valuable seedlings at the nursery
stage (Imogie et al., 2008).

Moreover, the use of organic manure such as Gliricidia
sepium as organic fertilizer plays an important role in soil
quality and sustainable of forest trees production.
Specifically, leguminous crops like this species supply
nitrogen through the nitrogen fixation process, thereby
supplying nitrogen for the crop when used as green
manure due to its rapid subsequent mineralization
(Brandsaeter et al., 2008). It is well known that
leguminous crop such as Gliricidia sepium, leuceana
leucocephala improve soil bulk density, soil porosity, soil
structure, water holding capacity and soil organic matter.
However, green manures have been shown to improve
soil chemical and physical properties. In addition, the
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main benefits from the use of green manure are increase
in soil organic matter, decrease evapo-transpiration and
erosion produced by plant residue, nutrient cycling and
disrupting of compacted soil layers. Other important
benefits are the increase microbial activity, decrease
incidence of pest and diseases, and suppression of weed
plants (Fageria et al., 2005). Therefore, this study seeks
to investigate the effects of green manure on the early
growth performance of Milicia excelsa seedlings.

MATERIALS AND METHODS
Study area

The experiment was carried out at Nursery A of the
Forestry Technology Department, Federal College of
Forestry, and Ibadan. The college is situated in Ibadan
North-West Local Government Area, Oyo state. The
areas lies between latitude 7° 26°N and longitude 3°54°E
of the Greenwich Meridian. The climate of the area is
tropically dominated by rainfall pattern from 1400mm —
1500mm, average relative humidity of about 80-85% and
the average temperature is 31.8°C. The area is
dominated by two seasons: the dry season and rainy
season. The dry season usually begins from November
to March, while the rainy season starts from April to
October (FRIN, 2015).

Experimental procedure

The seeds of M. excelsa were extracted by soaking the
fruits in water for approximately 48 hours and these
seeds were mixed with small quantity of top soil to
achieve even distribution. The mixture was then
broadcast on the top of the plastic sieve filled with topsoil
and later covered sparingly with topsoil and watered.
After germination, fifty healthy seedlings were carefully
pricked from the seeded plastic sieve and transplanted
into the polythene pots containing of different
concentration levels of Gliricidia sepium leaf powder.
Gliricidia sepium leaves harvested at Nursery C of the
Forestry Technology Department within the Federal
College of Forestry were air-dried. After drying, leaves
were ground into powder and different samples of 0g,
10g, 20g, 30g and 40g were measured from the leaf
powder of 20009 (2kg). Each of these samples was
thoroughly mixed with 2 kg of top soil filled into the
polythene pots and allowed to stand for 2 weeks before
transplanting of seedlings into it. Seedlings were water
daily throughout the duration of the experiment and
weeds were removed manually by hands whenever they
occurred.

The treatments were as follows:

To = 2kg of top soil with no green manure (control)
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Table 1: Mean and duncan test of Milicia excelsa seedlings.

TRT SEEDLING HEIGHT (cm) LEAF PRODUCTION STEM DIAMETER (mm) LEAF AREA (cm?)
To 2.32°+0.21 4.11°+0.16 0.85+0.22 60.16°.+0.12
T 3.61%+0.11 5.21°+0.21 0.87+0.12 79.31°+0.17
T2 3.82°+0.05 7.22°4+0.16 1.18+0.32 98.62%+0.25
Ts 3.78%+0.11 6.98°+0.18 1.06+0.27 91.58%+0.25
T4 3.54%+0.15 5.17°+0.14 0.88+0.41 73.41°+0.21

Note: Means with the same letter are not significantly different across the column

T, =109 of Gliricidia sepium leaf powder
To= 20g of Gliricidia sepium leaf powder
Ts= 30g of Gliricidia sepium leaf powder
T4= 409 of Gliricidia sepium leaf powder

The experiment was laid out in a Completely
Randomized Design (CRD). There were five treatments
and each was replicated three times. Variables assessed
for twelve weeks include: Seedling height (cm), stem
diameter (mm), leaf production and leaf area (cm®).

Data analysis

Data collected were subjected to Analysis of Variance
(ANOVA) and means were separated using Duncan
Multiple Range Test (DMRT).

RESULTS AND DISCUSSION

Table 1 showed the mean separation among the
seedlings of Milicia excelsa grown and observed under
the application of different concentration levels of green
manure. The result showed that T, (20g of Gliricidia
sepium leaf powder) had the best performance in height,
leaf production, stem diameter and leaf area with mean
values of 3.82+0.05cm, 7.42+0.16, 1.18+0.32mm and
115.62+0.25 cm? respectively while the least performance
was recorded in T, (2kg of top soil) in height, leaf
production, stem diameter and leaf area with mean
values of 2.32+0.21 cm, 4.11£0.16 mm, 0.68+0.22 and
90.16.40.12 cm® respectively. Furthermore, seedlings
treated with 20g of Gliricidia sepium leaf powder (Ty)
showed a significant increase in terms of height, and leaf
production, this might be due to the nutrient contribution
and its availability from decomposing green manure. The
effect of T, (20g of Gliricidia sepium leaf powder) was
greater than that of control (T4). This agrees with the
findings of Duryea Brow (1984), who stated that
seedlings grown at fairly higher fertilization levels
produced higher growth rates.

Also, T, (20g of Gliricidia sepium leaf powder) gave the
best performance in stem diameter with a mean value of
1.18+£0.32 mm, followed by T3 (30g of Gliricidia sepium
leaf powder) with a mean value of 1.06+0.27 mm, while
To (control) had the least performance with a mean value

0.68+0.22 mm and similar observation was made by
Schonab and Herbert (1983) who stated that the rate at
which plant grows is determined by the application of
optimum fertilizer level. The result for leaf area showed
that T4, T, T3 and T, had increased leaf area when
compared to control (Ty) , this might be due to the nutrient
availability which is a vital contributor to plant
photosynthetic activity. The result showed that there was
significant difference among the treatments in height, leaf
production and leaf area but there was no significant
difference among the treatment in stem diameter at 5%
level of probability.

Conclusion

The result of this study revealed that Milicia excelsa
seedlings responded to 20g of Gliricidia sepium leaf
powder mixed with 2 kg of topsoil and performed best.
Also, the seedlings showed healthy growth in all variables
assessed. The study recommends that green manure
(Gliricidia sepium leaf powder) + topsoil mixture be
adopted by tree growers for raising Milicia excelsa
seedlings.
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