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Abstract
A study on the effect of organic manure on seedling growth and proximate composition of 1.

africana seedlings was conducted to influence the growth and improve the nutritive quality of
the plant as an alternative source of feed for dry season feeding. Three months old seedlings of
T. africana were transplanted on the field containing samples of organic manure (poultry and
cow dung) mix with top soil in a ratio of one kilogram of soil to 25 g of manure and a control
(without manure) in a Randomized Complete Block Design which was replicated thrice. The
seedlings were assessed for plant height, number of foliage, collar diameter and number of
branches. Samples of the seedlings foliage were collected across the treatments and analyzed
for proximate composition afier the eighth week of transplanting. Seedlings under cow dung

application recorded a significantly (P>0.05) higher values for number of ‘foliage per plant

(21.82), plant height (66.58 cm), collar diameter (12.96 mm) and number of branches (4.20)

at 8 weeks after planting (WAP), followed by seedlings to which poultry manure was applied
and lastly by the control. Proximate composition showed that the dry matter (DM) content
values of the samples were high which ranged from 894.60- 896.30 g/ kg DM (p<0.05). The
crude protein (CP) content followed the same trend as the DM with its values ranging
between 143.6 and 149.30 g/kg DM (p<0.05) and the ether extract (EE) values ranging
between 22.20 and 23.50 g/kg DM (p<0.05) for the samples collected respectively. The ash

content did not vary significantly between the different manure and the control. The Crude
fibre was quité significantly (p<0.05) low in the samples ranging from 162.10 and 166.70
g/kg DM. This study showed that cow dung is the most suitable manure for T. africana

seedlings in terms of mineralization and it is relatively fast when compared with poultry
manure, and the application of poultry manure has also it has positively influence the growth
and development of T. africana seedlings while poultry manure increased the digestible
in) of the plant.

gs, Proximate composition, Nutritive

Introduction

Multipurpose tree species and shrubs
(MPTS) are important component of agro
forestry systems in humid tropical West
Africa and South American countries. This
is because they can tolerate the acidic soil
and high seasonal precipitation of these

arcas. Some of these MPTS have been
elaborately researched on by the World
Agroforestry Centre (ICRAF) and Alley
farming network for tropical Africa
(AFNETA) in high rainfall zones of
Nigeria, in terms of their agronomic
performance in several African countries.
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Smnll hokder livestock fammens lave been
ERIng these MPTS as feed sesomnoes o
ther rumicanl amimals a5 an allemative
source for herbaceons Fornges- that have
beon foand 10 be poor 10 both gualay and
aguantity dunng te dry scasom (Topps.
19925
Trecinia  africania ~Vor, Deene A
breadfmiith, o lakge evérgieen topeal fi
Irew spetees 1l isdrmemberal the Mo
family. Trisacotmmon forest tree and that i
growm e some parts of West Afmcan
counirics {Lawal, 19971 lo some pans of
Nagernin, the fruts are eaten Tipe as 4 frail or
unnpe asy 4 viegetable and resvarches has
ade it kmown that the foliage 15 palatable
1o rummmant -anmimals {Okusanva, o .
1991} There are evidences tha the roods,
folnge, ek and bark of T afvcanr ac
u.u.nd ns mgr&du.:nh s comcoction  foF
vanous vpes of alments m some local
communiies| Lawal, 1997
Due to il domestie - and cconemic
mpadance, the tree has been heavily
explofted rasulting in it current high
endangered statos. Fuhermon:, fanners
prefers using norgamic fertilizers as
opposed to organic manure bul the osual
unavailability of these fertibizers alongsmie
15 ngh price and potential pollution effects
of ciivironment makes orEanic mame i
vertable alternanive. In additon, for proper
cstnblishment of the seedhings; it requires
wiery feitile sofls-and -adequate manuring.
Thous; this study also intends 10 investigate
effecns of differcnt sources of orgunic
manure on the grovdh performance and
E::;':m composition of T africang var
; seedlings

il

A ntal Site: The study was carricd
ot o the field of Teaching and Research
Famm, College of Animal Science and
Livestock Production (COLANIM).
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33 720 Thie relitive humidily rANESS ih
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Lamid Preparation andd we.ni.rmxlm
teansrlanring: Three months old seedhngs

of T ufeicans were (ransplanted inta Sh
fichd using randamiecd complels bh“-hu
desipn, The land ysed was plogghed and
;|:.I-:'-l.:.'4:|.I i fest fora {r\'l""ll of wa “f'w:kh
before harmowing, an arca of 12150 was
mapp;'nl nut afier hamrawang The land wits
subdivided intn ¥ equal plots of 405w cach.
Thespacing between seedlings in cach plot
was 25425 m and 20 m between plots
with a todal of 34 planting holes/plot, cach
of wlicl were 30em wide and 40 cm deep
Basal appheation of manure was done by
mixing thie soif that was semoved from the
holes with the manure 3 it of one
kilogram of soil to 25 ¢ of manure belore
|'||.|I!Ii11.r_ the S-CL‘tI.“II_I:‘:\ in e hole thos
resulting in 54 seediings/plot. The manmire
was applied 2 weeks before the scedimos
were transplanted. Data was collected for 8
wicks.

Seil Analysis: So1l samples were randomly
coflected from the plods attwo depths (0-15
cm and 153 cm) afier Jand clearing and
before planting. The samples were bulked
per replicite. mixed thoroughly before
subsarnples were taken for determination of
pie planting nulrient content of the spil.
Similarly, reproseniative: semples. of the
mi:inurcs_ were a.nal.}lsc'd fq-r folal Nitl‘ﬂgc'n
(M) using micros  kieldahl methad
(Bremner and Muhana_r. ‘_IEEE}PWE
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il hewght, number of folinge,
brirches and collar deaneter a1
wround: fevel, The
surement was laken forh-nightly
throughouwt the expenmental perod. At the
end of The expenmment, foliapge samples were
hatrvested from ¢ach treatment, the fresh
weights of the foliape sample were
measured an the field, and sub samples
were taken (o the laborstary for estimation
of dry maiier content. The: foliage sample
wis oven dried 8t 657C for 72 hours to a
cometant weight 1o the drving cabinet for
yield determnation

Promumate - analysis:  Proximate fractions
{dry matter, crude fat, crude protein, and
ash) were determined according o the

abowe

18 - c1m

stunidird method of the ACKC
nitrogen free extract (ttal
was calculited by difference
organie Matterwas caleubited as DM-ash
Statistical Analysis; The data were
subjecied to 2-way analysis of virdance
[ANCIVA L (SAS, 2002), osng Randomized
Complele Block Design (RCBD) while
sionificant means were  separated  with
Dhunciin's multiple range test as contained in
the same package.

Hesults

Thi phyzico-chemical charctenstics of the
composite soil samples taken from the
cxperimental site before planting and those
of the organic manures uscd arc shown in
Table 1. The available phosphorous of the
sonil was determined to be S 34% while total
nitrogen was 0.14%. The exchangeable
cations, K',Ca’, Mg' were determined 1o
be 0.24, 183, 1.43 emolkg respectively.
Poultry manure had higher nitrogen content
(0.13%) compared 1o cow dung while cow
dung recorded tugher values for potassiom,
Caand Mg.

The growth performance of T africang
seedlings on the fickd as affected by organic
mainure were presented in Table 2. Results
showed that at cightweeks afier planting
(EWAT), scedlings to which cow dung was
applicd give the highest significum (P<
0.03) values in plant height, number of
toliage, collar diameicr and number of

Table 1: Physicochemical characteristies of the compoite sil sample tken from 0-15¢m safl
depth and organic manure camples wsed for the experiment.

Treutmerts Total Phosplarus Potassium Calcium M 3!
i i agnesiam  Carbon
:-:'L:ugm mgkg cmbky cmol'kg cmadfy %)
Tupoal 1}-14 B34 .24 TH3 14
- o 3
Cou g 040 52 02 i 143 3‘3{2
siliry 13 6% 019 ;
N 147 iz
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Effect of orgaric manure on growth and proximate composition of Treculia africana var. decne seedlings

‘Table 2: Effect of organics manures on number of foliage, plant height, number of branches and
collar diameter attributes in T. africana seedlings

Organic manure

Seedling parameters Control Cow dung Poultry SEM
manure

2 WAP 9.312 8.53 9.02 0.39
4 WAP 10.57° 1357* 1220 0.60
6 WAP 12,58 18.05* 14.78" 0.75
8 WAP 17.02 21.82 18.10 0.74
Plant height
2 WAP 46,15 52.68" 48.68" 1.16 |
4 WAP 50.48" 57.97" 52.43" 1.30
6 WAP 54.32° 62.27" 55.82° 1.43
8 WAP 59.67" 66.58" 61.80° 1.54
Number of branches
2 WAP 0.35* 0.67° 0.20" 0.08
4 WAP 0.52° 1.82° 1.08" 0.25
6 WAP 1.23" 387" 1.95" 0.34
8 WAP 2.28 4.20, 245" 041
Collar diameter :
2 WAP 9.20" . 9.53" 9,08 0.18
4 WAP 9.65 10.10 9.80 0.21
6 WAP 10.14" 10.83% 10.43™ 0.21
B WAP 11.74* 12.96" 12.20" 0.20

Means along the same row with the diffcrent superscript are significantly (P < 0.05) different '
DM= Dry matter, CP= Crude protein, EE= Ether Extract, CF= Crude Fibre, WAP = Weeks after

planting.

branches, followed by seedlings to which
poultry manure was applied and lastly by
the control.

The effect of organic manure application on
the proximate composition of foliage of T
africana seedling was presented in Table 3.
The manure type had significant (P<0.05)
effect on the proximate composition of 7,

Table 3: Effect of organic manure on the proximate composition (g/kg DM) of the foliage of T.

africana seedlings foliage. Seedlings to
which poultry manure was applied gave
foliage with high dry matter (896.30 g/kg)
and crude protein values (149.30 g
compared to those from seedlings to whicl
cow dung was applied. Foliage of seedlin
with which cow dung was applied recorded
higher values for ether extract (23.50 g/ kg)

africana seedlings

Treatments DM CcP EE ASH CF
Control 894 60" 143.60" 22200 120.50 166.70"
Cow dung §95.50" 148.70° 23.50" 122.70 162.70"
Poultry maniire 896.30" 149.30" 2220 123.80 162.10F
SEM 0.60 1.72 0.15 . 0.87 0.45

Means along the same column with the different superseript are significant ly (P < 0.05) different
DM= Dry matter, CP= Crude protein, EE= Ether Extract, CF= Crude Fibre
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and Ash (123.80 g/kg) while seedlings on
the control treatment had the highest value
01 166.70 g/kg for crude fibre.

Discussion

The soil used for the field experiment had a
pH value of 6.25 which is within the pH
range of 5.5 to 6.3 that is required if
maximum availability of soil nutrient is
needed to occur for proper plant growth
(Stewart, 20006).

Seedlings to which cow dung was applied
gave the best performance in terms of plant
height, number of foliage, collar diameter
and number of branches, followed by
seedlings to which poultry manure was
applied and lastly by the control treatment.
This may be due to the fact thatthe Organic
Nitrogen (N) content of the manurc
undergoes a faster rate of mineralization
(Gilbertson et al., 1979) and also the soil
propertics such as moisture content,
temperature, soil pH, aeration and soil
structure and texture, agricultural practices
(e.g., cultivation), substrate specificity, and
available minerals may aid in the
decomposition rate of Organic materials in
the manure (Broadbent et al., 1964,
Kowalenko et al., 1978; Clark and Gilmour,
1983). In addition, the physical properties
of the soils significantly affect the
mineralization rate of organic N. Under
similar climatic conditions, the organic C
accumulation in soils varies probably due to
differences in soil types and the quality and
quantity of litter accumulation.

Seedlings from cow dung gave the best
number of foliage which is an indication
that better leaf production could be
enhanced by application of organic manure.
This was confirmed by Edmeades and
Lafitte (1993) but it does not follow their
trend. Poultry manurc >Cow dung> Control
> Piggery manures when applied to Acacia
senegal and this may be due to the amount
of organic manure applied. The amount
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applied may not be enough to meet the
requirement of the plant since the nutrient
contents of various manure differs or it was
not calculated based on the rate of
mineralization of the manures (Sikora and
Szmide, 2001; Titiloye ef al., 1985). The
better performance in terms of plant height
obtained from seedlings to which cow dung
was applied was in agreement with the
studics carried out by Opcke (1997),
Imobighe (2004) and Okunomo ef al.
(2006) when they used A. senegal .

The organic manure effect on the DM
content was higher in the scedlings to which
manures were applied compared with the
control. The values recorded were
comparable with those previously obtained
clsewhere for browse plants (Wong, 1982;
Topps, 1992; Arigbede and Ekpenyong,
2004; and Arigbede ef al., 2006). Seedlings
to which poultry manure was applicd gave
the highest value which is in agreement
with the report of Adesogan ef al. (2009)
that poultry’ manure tends to increase the
components such as the amounts of fibre,
protein and mineral which make up the DM.
The crude protein (CP) content as affected
by organic manure indicated that seedlings
to which poultry manure was applied gave
the highest value, this could be as a result of
higher organic Nitrogen contained in the
manure and the stage of growth of the plant,
since it has been established thatat this stage
of growth, nutrients arc found in higher
proportion in the meristematic regions such
as foliage, stem tips ctc. for further growth
and devclopment of the plant (Carbreraet
al., 1994). The lowest CP value was
observed in the control which is well above
the threshold of 6.0% CP required by the
microbes in the rumen of ruminant animals
to support metabolic functions of their host
(NRC, 1984). This makes the tree at this
stage of growth more reliable than
herbaceous legumes and grasses in
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providing high quality protein supplement
for dry scason livestock production
(Arigbedeet al., 2007).

The higher Ether extract (EE) value
obtained from the seedlings to which cow
dung was applied may be because of the
higher percentagec of carbon in the cow
dung, which led to organic carbon
accumulation that indirectly increascs the
C: N component of the seedlings hence
more energy to the seedling composition.
The low EE values observed in this
experiment may be attributed to the fact that
they are seedlings that are still in the growth
stage. Arigbede et al. (2006) reported EE
values ranging from 29.20-116.70 g/kg in
an experiment with 7. africana plant parts
and 42.00 g/kg for T. africana by Edet
(1982).

The ash content as affected by organic
manure showed that poultry manure gave
the highest value which was similar to other
treatments. This may be due to the fact that
it contains higher amount of minerals since
it has been established that the ash content
has been found to be a reflection of the
mineral composition (Oyoyede, 2005). The
result obtained showed the presence of high
concentration of inorganic element in the
seedlings indicating that it is in abundance
inanticipation for growth.

The lower crude fibre (CF) values obtained
from seedlings treatcd with different
manures compared to the control, is an
indication that addition of organic manure
tend to reduce the fibre composition of the
seedlings through increased CP. It had been
established that CP is negatively correlated
to CF i.c. an increase in CP content tends to
lead to a decreasc in CF content (Luginbuhl
et af., 1994).The lower values obtained
reflected that the plant cells arc still
growing and maturation has not yet set in
(Terashimaer al., 1993).

This study showed that application of cow
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dung positively influenced the growth and
development of 7. africana seedlings while
poultry manure improved the nutritive
quality of the plant. It is thereforc
concluded from this study that addition of
organic manurcflacilitated better
establishment of T. africana scedlings and
increased the digestible fractions of the
seedlings.
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