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Abstract: Dynamics of chemical compositions of agricultural soil has become a global challenge most especially
in Africa. This study evaluated the chemical status of soil samples collected from maize fields in Southwestern
Nigeria (SWN) and were compared with the established critical nutrient levels. Surface soil samples (0-15cm)
were collected from 20 study areas in five ecological zones (EZs) (Guinea savannah-GS, Derived savannah-DS,
Lowland Rainforest-LR, Freshwater swampy forest-FW and Mangrove Forest-MF) of SWN. Analysis of the
chemical compositions of the collected soil samples were carried out in the Laboratory by using standard
methods.  The organic carbon (OC) and the nitrogen contents (N) were low across the study areas. Available
phosphorus (P) was relatively high and exceeded the established critical nutrient level. High magnesium (Mg)
content was observed while other exchangeable cations, including potassium (K), calcium (Ca) and sodium
(Na), were generally low. Iron (Fe) was extremely high beyond the expected critical level, followed by
manganese (Mn) while zinc (Zn) and copper (Cu) were moderately low. Based on the ecological zones (EZs),
the derived savannah had the highest OC, N, available P and exchangeable cations (Ca, Mg, K and Na)
compared to other EZs. Varying levels of extractable micronutrients (Zn, Cu, Mn and Fe) were observed across
the EZs. However, with the exception of available P, Mg and Fe, the soil chemical compositions found in maize
fields of SWN were drastically reduced, calling for urgent attention for restoration using an environmentally
friendly approach.
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INTRODUCTION small-scale farmers practicing shifting or semi shifting

Soil is a dynamic, living matrix that is an essential part South America and Asia [3].
of the terrestrial ecosystem. It is a  critical  resource not Intensive  soil  tillage  practices  especially  in  the
only for agricultural production and food security  but tropical and  subtropical  climate  accelerate  soil  erosion,
also for maintenance of most life processes [1]. In many cause compaction (between 20 to 30 cm depth),
areas  of  the world, soil fertility is declining and erosion degradation of soil  and  loss  of  organic  matter  [4].
is getting worse.  Worldwide, an estimated  2  billion These  may   result   in   declining  soil  productivity  [5].
hectares of land are considered degraded; that is, less In Nigeria, West Africa, human-induced soil degradation
productive due to deterioration of essential soil is a common phenomenon. Soil erosion is the most
processes. The deterioration usually results from widespread type of soil degradation in the country and
interactions among three types of processes: physical, has been recognized for a long time as a serious problem
such as erosion, crusting and sealing; chemical, such as [6]. The major soils found in the various agroecological
nutrient depletion, acidification and pollution; and zones  in  Nigeria have coarse-textured surface soil and
biological, such as organic matter depletion and loss of are  low  in  organic  matter  and   chemical   fertility  [7].
soil flora and fauna [2]. Loss of soil structure and fertility, Soil fertility is rapidly reduced by land clearing for
together with the increasing incidence of pests, weeds continuous  cropping   because   the    soil   is  exposed
and diseases, are often responsible for the migration of and   unprotected   from    damaging    climatic  influences.

cultivation, as in the forest and savanna areas of Africa,
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This lowering of soil fertility causes reduced yields and sites ~100m apart were randomly selected for sampling
thus poses many constraints on intensive food crop (Fig. 1). Data on the latitude, longitude and altitude /
production in tropical Africa [8, 9] observed that  nitrogen elevation of the sample areas were collected by
declined from 0.06 to 0.05% following a forest clearing for geographical positioning system (Garmin Corporation;
two years in Trinidad. Similarly, [10] observed that multi-lingual). Soil samples were collected during the
continuous intercropping of cassava and maize appeared raining season (early April to mid-July, 2010) when maize
to have an harmful effect on soil in terms of soil organic, is mostly grown by the rural farmers in Southwestern
total nitrogen and available phosphorous while [11] also Nigeria.
reported that soil C and soil N were greatly reduced in the
cereal-belt of Southern Queensland following land Collection of Soil Samples: Soil cores were taken between
clearing. the maize  rows   (approximately   30  cm  from  plants).

Maize (Zea mays L.) is a staple and popular food in Five  replicated   soil   samples   were  collected  per site
Nigeria [12]. The uptake of nutrients and their distribution (15 cm of top soil). Samples were manually pooled
to  different  parts  of  the maize plants have been found together to form composite soil sample  for  each  of  the
to  vary  primarily with the fertility of the soil [13]. 20 study areas selected for this study across all the Ezs.
Similarly, [12] reported that concentration level of C, N; P The samples were aseptically transferred to the
and Ca were low in cultivated soil under continuous Laboratory for chemical analysis.
monocropping   of   maize   in   forest  alfisol  in  SWN.
The majority of research work on soil  chemical  dynamics Chemical Analysis of Collected Soil Samples: Soil
in maize fields in SWN has been limited to two EZs out of samples were sieved through 2 and 0.5 mm wire  mesh.
the five EZs, this could in no way give a proper evidence Soil total nitrogen (N) was determined by the macro-
and documentation of chemical dynamics in soils of SWN, Kjedahl method [14] and colorimetric determination on
hence, this research study evaluated soil chemical Technicon Autoanalyser [15] and organic carbon by
dynamics in maize fields across all the  EZs in SWN. chromic acid digestion [16]. Phosphorus and

MATERIALS AND METHODS were done by Mehlich 3 extraction [17] and phosphorus

Field Survey, Study Area, Selection of Site and Sampling Auto-analyser, while the cations (Zn, Cu, Mn and Fe)
Time: Our study areas, ~20km apart were randomly were determined using atomic absorption
selected and surveyed. In each of the 20 study areas,  five spectrophotometer.

exchangeable cations (Ca, Mg, K and Na) measurements

was determined colometrically using the Technicon AAII

Fig. 1: Study areas in ecological zones of Southwestern Nigeria



Am-Euras. J. Agric. & Environ. Sci., 13 (2): 234-243, 2013

236

Table 1: Field Survey Information (Ecological zones in Southwestern Nigeria)
NPK Fertilizer

Maize -------------------- Plant Animal
Ecological zones State Study area varieties Before Now Manure Manure Latitude Longitude Elevation
Guinea Savannah (GS) Oyo Saki SW 1 -/+ - + - 8.6293 3.4104 505M

Oyo Tede SW 1 -/+ - + - 8.4024 3.3725 357M
Oyo Igboho SW 1 -/+ - + - 8.6218 3.6155 359M
Oyo Sepeteri SW 1 -/+ - + - 8.5731 3.4765 392M

Derived Savannah (DS) Oyo Igangan SW 1, TC4 -/+ - + - 7.6637 3.1854 143M
Oyo Ilora SW 1 -/+ - + + 7.7919 3.8875 293M
Osun Ikirun SW 1, TC4 -/+ - + - 7.9434 4.6136 366M
Ekiti Iworoko SW 1 -/+ - + - 7.7181 5.2462 412M

Lowland rainforest (LR) Ogun Iperu SW 1 -/+ - + - 6.9802 3.5838 180M
Oyo Ibadan SW 1, TC4 -/+ - + - 7.3025 3.3851 176M
Osun Osu SW 1 -/+ - + - 7.5894 4.6446 341M
Ondo Akure SW 1 + + + - 7.3440 5.2514 359M

Fresh water swampy forest (FW) Ogun Ado-Odo SW 1 + + + - 6.5820 2.9553 102M
Lagos Araga-Epe OBA S-2 + + + - 6.6200 3.9631 41M
Ogun Abigi SW 1 -/+ - + - 6.4868 4.3954 18M
Ondo Igbokoda SW 1 -/+ - + - 6.3645 4.8064 17M

Mangrove Forest (MF) Ondo Ugbo-nla SW 1 -/+ - + - 6.1425 4.7934 4M
Lagos Badagry OBA S-2 + + + + 6.4783 2.9179 16M
Lagos Aja - - - + - 6.4717 3.5916 15M
Lagos Akodo - - - + - 6.4386 3.9358 -3M

SW1 = Suwan – 1 - Y, TC4 = TZL Composite 4 C2, OBA S-2 = Oba Super 2, + Presence, - Absence, -/+ Irregular

Fig. 2: Maize varieties mostly planted by local farmers samples collected in the study areas are presented in
based on study areas in Southwestern Nigeria Table 3. The organic carbon in the investigated soils was

RESULTS The highest organic carbon was obtained from Igangan

During the period of collection of soil samples from organic carbon was recorded from Igboho, Sepeteri,
maize field in the study areas, 89.5% of the farmers planted Ugbo-nla  and   Aja  compared  to  other  study  areas.
the Suwan-1-Y (SW1) maize variety, followed by 15.8% The nitrogen content of the collected soils ranged from
planting the TZL-Composite 4-C2 (TZL) variety and 10.5% 0.04 - 0.19%. The nitrogen contents recorded in all the
planting the OBASUPER 2 variety (Table 1 and Fig. 2). study areas were moderately low with exception of
Fields were amended with plant manure in all the study Igboho,   Sepeteri,    Akure,    Ugbo-nla     and    Aja  while

areas in all the EZs, while animal manure was used only at
Ilora (Derived savannah) and Badagry (Mangrove forest).
Likewise, the use of NPK chemical fertilizer was irregular
among the farmers in the study areas (Table 1) but
consistently used by farmers in Akure (Lowland
rainforest), Ado-Odo (Freshwater swampy forest), Epe
(Freshwater swampy forest) and Badagry (Mangrove
forest). The soil pH of GS and MF were not significantly
different from each other, but DS, LR and FW were
significantly different from each other (p< 0.05; Fig. 3).
Though, GS shared significant (P<0.05) relationship with
LR, while MF shared significant (P<0.05) relationship with
DS.

Chemical Contents of the Collected Soil Samples Based
on the Study Areas: Data on chemical contents of the soil

low compared to the established critical level (Table 4).

(1.90%), followed by Ibadan (1.84%). However, low
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Fig. 3: pH of collected soil samples based on ecological zones

Table 2: Mean value of chemical contents of the collected soil samples based on the study areas in each ecological zone

Exchangeable Cations (cmol+/kg) Extractable micronutrients (ppm)

Mehlich P --------------------------------------------------------- --------------------------------------------------

Eco zones State Study area % OC % N (µg/gsoil) Ca Mg K Na ECEC Zn Cu Mn Fe

GS Oyo Saki 1.39 0.14 3.85 6.23 1.23 0.45 0.15 8.06 9.00 0.41 181.71 116.41

Oyo Tede 1.46 0.13 55.06 10.92 2.07 0.32 0.17 13.48 81.05 0.63 143.45 138.84

Oyo Igboho 0.75 0.04 15.70 2.95 0.24 0.08 0.13 3.40 37.30 0.25 9.86 95.04

Oyo Sepeteri 0.98 0.06 4.87 5.29 1.09 0.28 0.15 6.81 16.24 1.12 170.79 123.51

DS Oyo Igangan 1.90 0.19 6.57 8.73 1.53 0.4 0.16 10.83 18.60 0.93 182.13 150.23

Oyo Ilora 1.54 0.15 398.83 14.01 1.62 0.45 0.17 16.26 104.71 1.47 182.13 175.60

Osun Ikirun 1.44 0.14 19.07 8.16 1.85 0.44 0.16 10.60 38.82 1.60 195.41 151.47

Ekiti Iworoko 1.36 0.14 16.50 5.32 1.07 0.52 0.14 7.05 29.57 0.69 171.93 142.56

LR Ogun Iperu 1.26 0.11 10.74 6.33 1.67 0.21 0.15 8.36 46.87 1.95 187.79 125.76

Oyo Ibadan 1.84 0.18 71.23 8.12 1.44 0.34 0.16 10.06 67.25 1.19 139.28 183.38

Osun Osu 1.55 0.15 16.20 8.95 2.21 0.48 0.16 11.80 41.56 1.76 184.73 137.38

Ondo Akure 1.03 0.09 12.03 4.75 0.74 0.26 0.14 5.89 30.77 0.93 195.10 162.80

FW Ogun Ado-Odo 1.09 0.1 4.66 3.30 1.23 0.19 0.14 4.86 14.50 1.09 165.74 122.83

Lagos Epe 1.30 0.13 14.83 2.89 0.88 0.31 0.12 4.28 15.54 0.71 157.70 165.34

Ogun Abigi 1.56 0.14 19.77 4.96 1.38 0.30 0.14 6.79 35.27 0.60 84.17 157.95

Ondo Igbokoda 1.22 0.10 10.40 6.76 1.34 0.40 0.15 8.66 26.06 1.24 184.73 128.36

MF Ondo Ugbo-nla 0.56 0.06 5.05 2.35 0.74 0.16 0.13 3.38 15.25 0.26 60.98 194.54

Lagos Badagry 1.32 0.13 58.32 4.48 0.91 0.36 0.14 5.88 16.35 0.25 71.39 145.66

Lagos Aja 0.74 0.04 8.70 9.09 0.54 0.19 0.16 9.97 22.06 0.54 14.00 167.71

Lagos Akodo 1.06 0.11 86.32 8.15 0.52 0.23 0.16 9.06 105.67 0.16 30.85 293.99

Acronyms for ecological zones and chemical contents are defined in Table 2.
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Table 3: Criteria for soil test interpretation and soil fertility classes in Southwestern Nigeria

Fertility class
------------------------------------------------------------------------------------------------------------------------------------------------

Soil properties Criteria level Low Medium High

Acidity (pH) - 6.-6.9 5.0-5.9 <5.0
Organic matter (%) 2.00 0-2.0 2.0-3.0 >3.0
Total N (%) 0.15 0-0.15 0.15-0.20 >0.20
Available P (mg kg ) 8.50 0-8.5 8.5-12.5 >12.51

Exchangeble K (cmol kg ) 0.16 0-0.16 0.16-0.31 >0.311

Mg (cmol kg ) 0.28 - - -1

Ca (cmol kg ) 1.50 0-1.5 1.6-4.0 >4.01

Availble S (mg kg ) 5.00 0-5.0 5.0-7.0 >7.01

Zn (mg kg ) 1.00 0-1.0 1.0-1.5 >1.51

Cu (mg kg ) 0.50 0-0.5 0.5-0.7 >0.71

B (mg kg ) 0.50 0-0.5 0.5-0.6 >0.61

Fe (mg kg ) 3.50 - - -1

Mn (mg kg ) 3.50 - - -1

Source: Agboola and Ayodele (1985), FMANR (1990).

Table 4: Mean value of chemical contents of the collected soil samples based on ecological zones

Ecological zones
---------------------------------------------------------------------------------------------------------------------------------------------
Guinea Derived Lowland Fresh Water Mangrove

Chemical contents Savannah (GS) Savannah (DS) Rainforest (LR) forest (FW) Forest (MG)

% C 1.14 1.60 1.20 1.46 0.89
% N 0.11 0.16 0.12 0.15 0.09

Mehlich P (µg/g Soil) 17.27 177.50 27.53 14.22 37.62

Exchangeable Cations
Ca (cmol+/ kg) 8.20 10.91 7.17 3.97 7.29
Mg (cmol+/ kg) 1.63 1.64 1.52 1.03 0.68
K (cmol+/ kg) 0.43 0.53 0.40 0.28 0.23
Na (cmol+/ kg) 0.16 0.17 0.16 0.13 0.16
ECEC (cmol+/ kg) 10.41 13.5 9.25 5.41 8.36

Extractable micronutrients (ppm)
Zn (ppm) 33.30 85.87 44.45 21.72 37.37
Cu (ppm) 1.27 44.45 1.60 0.62 0.60
Mn (ppm) 181.29 21.72 188.17 139.1 46.96
Fe (ppm) 144.31 37.37 163.14 147.92 182.70

Guinea Savannah (GS), Derived Savannah (DS), Lowland Rainforest (LR), Fresh water forest (FW), Mangrove Forest (MF).% C = Percentage of carbon,%
N = percentage of nitrogen, P = Phosphorus, Ca = Calcium, Mg = Magnesium, K = Potassium, Na = Sodium, ECEC = Zn = Zinc, Cu = Copper, Mn =
Manganese, Fe = Iron.

relatively high nitrogen content was recorded for Saki, Ilora and Osu, while the potassium content  in  soil of
Igangan, Ilora, Ikirun, Iworoko, Ibadan, Osu and Abigi Ado-odo, Ugbo-nla and Aja was low. Observation in
(Table 3). Table  3  on  exchangeable  cations   (cmol/kg)  showed

Available phosphorus (Mehlich P) was relatively that  calcium   content   of   the   investigated   soil
high in the soil, across all the study areas. Ilora had samples  ranged  from 2.35-10.92cmol/kg. Tede
extremely high phosphorus that was 100 fold higher than (10.92cmol/kg)  had  the  highest  calcium  content.
other study areas. Likewise, relatively high phosphorus Igboho, Epe and Ondo recorded low calcium content
content were observed in Tede, Ibadan, Badagry and compared to other study areas. Further observation
Akodo,  while   low   phosphorus  contents  were showed  that   the   magnesium  content  ranged  from
observed in Saki, Igangan, Ado-odo, Ugbo-nla and Aja. 0.24-2.21cmol/kg. The magnesium in the soil samples was
The potassium content of the soil ranged from 0.08 - 0.52 comparatively adequate with the exception of Igboho,
cmol/kg.  Iworoko  had  the highest, followed by Saki, Akure and Epe.
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The highest sodium content was recorded for Tede matter content was low in all studied ecological zones
(0.17cmol/kg) and Ilora (0.17cmol/kg), while the least [23]. Thus, the low organic carbon may influence
sodium content was obtained from the soil samples exchangeable cations (K, Ca and Mg), CEC, total nitrogen,
collected from Epe. Similarly, exchangeable cation P and clay content suggesting the dependence of soil
exchange capacity (ECEC) had the highest value from nutrient  lands   on   organic   matter    in   tropical  soils.
Ilora (16.26cmol/kg), followed by Tede (13.48cmol/kg), In agreement with the report of [24, 25] that the soils of
while the least ECEC value was recorded for Ugbo-nla the Savannah region are physically fragile because the
(3.38cmol/kg). Akodo (105.67ppm) had the highest zinc topsoil contains a large proportion of sand, causing weak
(Zn) content, followed by Ilora (104.71ppm), while the aggregation given low level of organic matter is supported
lowest Zn content was obtained from Saki (9.00pp) soil. in our study. Soils of the forest zone were observed to be
Copper (Cu) content in the investigated soil was adequate low in organic carbon. This could be attributed to
with the exception of that mangrove forest ecological zone continuous  rainfall  in  the LR, FW and MF EZs, hence,
were generally low. Iperu showed uniqueness with leached out the organic content and indirectly influenced
highest (1.95ppm) copper content. The values of iron (Fe) other macro and micronutrients, thus, agreed with the
and manganese (Mn) obtained from the soil samples view of [26] that whenever virgin soils are brought under
across the study areas were observed to be extremely cultivation and cropping, organic carbon content
high.  Also, collected soil from Igboho was observed to generally declines because the amount of organic
be extremely low in Fe and Mn (Table 3). materials returned to the soil decreases sharply and give

Chemical Contents of The Collected Soil Samples Based Maize growth would generally perform better in DS
on the Ecological Zones (EZs): Derived savannah (DS) compared to other EZs. This justified that DS had
had the highest organic carbon and nitrogen, followed by adequate if not enough organic carbon, available P, N,
fresh water swampy forest (FW) (Table 4). Soil available exchangeable cations and extractable micronutrient
phosphorus (Mehlich P) in DS was observed to be much concentration that can support maize growth. The low soil
higher than that of other EZs. DS also had the highest fertility observed in GS, LR, FW and MG could be related
exchangeable cations (Ca, Mg, K, Na and ECEC) and the to continuous cropping [12] because the soil is exposed
highest extractable micronutrient concentration of Zn and for long and unprotected from damaging climatic
Cu, while Mn and Fe were observed to be low (Table 4). influences. The reduced yields in variable lands in the
Fe concentration was generally high in all the EZs with tropics, which become apparent, even after a year or two
the exception of DS. of cultivation is caused by a lowering of soil fertility and

DISCUSSION production in tropical Africa [8]. This suggest that if

Fertile and well managed soils form the basis for Southwestern Nigeria will continue to be degraded and
efficient crop production [18]. The soil nutritional will directly have ecological effect on mankind.
elements in these study areas are not in enough quantity The low fertility status of the studied soils will hinder
to enhance maize growth. The addition of mineral fertilizer maize production as maize has a strong exhausting effect
and organic inputs can be used to correct depletion of soil on the soil. It was also reported by [27] that maize fail to
nutrients and enhance crop productivity  in  tropical soils produce good grain in plots without adequate nutrients.
has never been in doubt [19]. However, observation in Over 70% of the study soil samples were poor in organic
collected soil samples from maize field in Southwestern carbon [28] and available nutrients [29] which could
Nigeria showed that the variation and distribution of soil probably due to anthropogenic and environmental
nutrient contents were not really adequate to enhance factors, though, coupled with the fact that, the soil of
maize growth as most of the soil nutrients were below the Southwestern Nigeria is fragile in nature [30]. Similarly,
established critical level [20, 21]. extensive use of chemicals as fertilizer to improve plant

Consistent with previous studies in Nigeria [7, 12, 22] health and productivity and for control of pathogens has
soils in EZs of Southwestern Nigeria varied in chemical disturbed the ecological balance of soil and has led to the
properties. This could be due to range of varying climatic, depletion of nutrients [31, 32], also pointed out that heaps
edaphic, biological and cultural factors. Also, the organic and  ridges  degrade  soil quality, reduce soil chemical and

chances to erosion and leaching.

thus poses many constrains on intensive food crop

adequate care is not taken, soil for arable crop in
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biological qualities of alfisoils located  in  Southwestern Badagry study areas where poultry manure has always
Nigeria. Although, variation of organic  carbon  in some being the source of organic fertilizer to local farmers to
study areas could not be ruled out, this would definitely enhance maize growth. This is in agreement with the
influence both the major and micronutrients [33]. report of [47] and [48] that animal manures increased soil
Additionally, High organic carbon was observed in the nutrients. With the exception of K and Ca that are
soil of Igangan (1.90%) and Ibadan (1.84%) study areas moderately high [12, 49], other  exchangeable  cations
(34, 35) in comparison to the soil nutrients critical level for (Mg, Na and ECEC) significantly varied in low to medium
Southwestern Nigeria [20, 21]. quantity across the study areas in comparison to the soil

The low nutrients observed in soil sample from nutrients critical level in Southwestern Nigeria [20, 21].
Igboho, Ado- Odo and Ugbo-nla could be adduced to the Even though, K and Ca were observed to be dominant
acidic nature of the soil and high percentage of sand [36], among  the  exchangeable  cations   but   their  significant
this suggest that, the soils are prone to increased leaching effect may limit maize growth. The low content of Mg, Na
of important component and decreased assimilation of and ECEC in the soil samples of the study areas may
such macroelements as P, K and Mg by plants in reflect the high degree of weathering and leaching
agreement with the fact that, the effect of acidifying of associated with soil forming processes [50].
soils is visible in decreasing the saturation of In comparison with the soil nutrients  critical  level
exchangeable cations and successive loss of Ca and Mg [20, 21], the extractable micronutrients (Zn, Cu, Mn and
[36]. Also, similarity was observed in soil of  Igboho, Fe) are within the sufficient range across the study areas.
Ado-Odo and Ugbo-nla to that of Southern Nigeria soils Over 95% of the soil samples in the study areas have
[23, 33, 37, 38]. enough extractable nutrients far beyond the observation

Over 70% of the collected soil samples from the study reported by [49]. This suggests that, maize farmers in
areas including Igboho, Sepeteri, Akure, Ugbo – nla and SWN may have started adopting soil fertility management
Aja are deficient in nitrogen content compared with the strategies to enhance food crops. There are  evidence
established 0.15% critical level for maize growth [20, 21]. that, maize is a staple and popular food in Nigeria [51, 52]
Although, maize is a high N demanding crop, thus, this and mostly intercropped with crops like cassava,
could be attributed to the low organic carbon observed in vegetables and yam to mention a few in peasant farming
these study areas. Similar report by [5] confirmed that N due to the decrease in virgin land [8-11, 53]. Therefore,
deficiency in soil always shows up when soils contain nutrients depletion observed in soils of maize field in
less than 1% organic matter. This nutrient decline could SWN may as well be associated with the pre – history of
also be due to nutrient removal while harvesting maize continuous intercropping of cassava  and  maize  in  most
because the crop stores large quantities of nitrogen [39]. of  the study areas. This finding re-affirm the report of
[21] and [40] corroborated that annual dry season burning [10] that continuous intercropping of cassava and maize
and slash – and – burn land clearing practices cause appeared to have a greater harmful effect on soil in terms
complete oxidation of litter and humified organic materials of soil organic, total nitrogen  and   available  phosphorus
with loss of N as oxides into atmosphere. while [11] also reported that soil C and soil N were greatly

The high available P within and across the study reduced in the cereal belt of Southern Queensland
areas was consistent with the report of [41]. Based on the following land clearing. Further chemical degradation of
obtained field information, all the maize farmers in the soil in maize fields of Southwestern Nigeria will not only
study areas,  make use of plant manure which may have support food insecurity but it will also complicate and
invariably contributed to the increase in available P, thus disorganize soil structural ecosystem beyond restoration.
agreed with the report of [42, 43]. The extremely high
available P observed in Ilora soil sample could be as a AKNOWLEDGEMENTS
result of consistent use of poultry manure which was
confirmed by  [44]  that  poultry  manure  improved Thanks to all the maize farmers in rural areas of
surface P and maize grain yield significantly [18, 30]. Southwestern Nigeria and to Oyo, Ogun, Lagos, Ondo,
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