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Physicochemical parameters and heavy metals in the surrounding soil of Rufa’i Poultry Farm was 
analyzed for their pH, moisture, texture, organic carbon (OC), organic matter (OM), 
cationexchangecapacity (CEC), Potassium (K), calcium (Ca), magnesium (Mg), sodium (Na), nitrate (NO3) 
and phosphate (P04) contents and heavy metals (Cd, Se, Cu, Cr, Ni, Fe, Mn and Pb). Nitrate was 
determined using kjeldhal method, Spectrophotometer with its cuvet was used to determine phosphate.  
Using Flame Photometer K and Na were determined and standard procedures were used for the of the 
rest physicochemical parameters determination. Atomic absorption spectrophotometer was used for the 
determination of the heavy metals. The results obtained revealed that pH vary from 
neutralitytoslightlyalkaline, it shows inversely proportional relationship with organic matter, in the rainy 
season pH was found to have less value but more OM and directly proportional to phosphorus. NO3 and 
CEC were in higher concentration in the area than the rest parameters. Statistical test of significance 
using ANOVA revealed that there were significant differences (P>0.05) of the mean values of 
physicochemical parameters between the seasons. Se and Fe were found to be higher in concentration 
in the samples in all the seasons, but highest in the dry seasons. The Fe content was above the 
prescribed limit by WHO and DPR. Heavy metals values also differ significantly between the seasons 
which shows that season affect the concentration of both the physicochemical parameters and heavy 
metals and micronutrients status of the soils were influenced by different land use systems. Proper 
disposal of the poultry waste is required so as to prevent surface run off from washing these parameters 
in excess into water bodies, poultry manure application should be done moderately so as to reduce the 
concentration of physicochemical and heavy metals in the soil. 
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INTRODUCTION 
 
Poultry farming is one of the activities that impact the 
environment negatively because, chicken manure 
contains appreciable quantities of potentially toxic metals 
such as arsenic, selenium, copper, zinc and some mineral 
salt (Bolan et al., 2004). To meet nutritional requirements, 
several minerals salts are included in diets for poultry.  
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Thus, many salts are present in large quantities in manure, 
these include; sodium, calcium, magnesium, potassium 
(Charles and Gupta, 1999; Hunt, 2010).When introduced 
in to the environment in excess, these elements can 
become toxic to plants, can adversely affect organisms 
that feed on these plants, and can enter water systems 
through surface run-off and leaching.The increased impact 
of human on the environment contributes to soil pollution 
due to His many activities (Gupta and Charles, 1999).  

The interest in poultry and poultry products has grown 
tremendously in the last 20 years as stated by Atteh (2004)  
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because of the increasing population and worldwide 
demand for food protein. Poultry production is associated 
with a variety of pollutants, including ammonia, solids, 
nutrients (specifically nitrogen and phosphorus), 
pathogens, trace elements, antibiotics, hormones, 
pesticides, hormones, odour and other airborne emissions 
(Blue, 2017). These pollutants have been shown to 
produce impacts across multiple media (land, water, and 
air). Water bodies tend to become polluted through runoff 
once soil is polluted.  

Therefore, it is essential to monitor the level of pollution 
in the environment especially in the soil not only for health 
reasons but also for industrial and agricultural purposes. 
The aim of this research is to assess the environmental 
impact of commercial poultry farming on the soil of the 
surrounding farm through analyzing physicochemical 
properties and assessment of the presence of heavy 
metals in the soil around the poultry farm.  
 
 
Materials and method 
 
 
Study Area  
 
The study was conducted at Rufa’i poultry farm situated at 
Gurbi area (a village) of Talata mafara Local Government, 
North Western Nigeria. The study area is located on 
latitude 12010’0’’ N-12040’0” N and 5050’0 E - 602’0” E. The 
town has an elevation of 1037 ft (311.1m) above sea level 
and lies on the southern edge of the major irrigation project 
fed by the BakaloriDam (Abubakar and Dalhatu, 2011). 
 
 
Sample Collection 
 
The soil samples were collected randomly from 5 different 
spots (0-15cm and 15-30cm depth) each within the farm 
and its surrounding areas using a digger, shovel and 
polythene bag, as done by Olabimpelyaboet al., (2017) 
and were taken to Usmanu Danfodiyo University Sokoto, 
Agric. Chemical Laboratory (UDUS) for further 
analysis.The samples were collected three times (3) from 
(august 2017 to January 2018) i.e. rainy season, early dry 
and late dry season. Two composite soil sample were 
made, such that all soil samples 0-15 and 15-30cm were 
pooled together to minimize variability and have 
homogenized representative sample of the area.  
 
 
Sample Preparation 
 
The soil samples were air dried at room temperature 
(300C) for a period of one week, ground with a clean 
porcelain mortar and pestle and passed through a 2.0 mm 
sieve. The soil samples were kept in polythene packets for 
further analysis. 

 
 
 
 
Determination of Some Physico-Chemical Parameters 
and Heavy Metals of the Soil Sample 
 
Analytical parameters were determine using standard 
procedures described by the American Public Health 
Association (APHA, 1989), Soil samples were analyzed for 
texture, moisture content, pH, organic carbon, organic 
matter, cation exchange capacity, Nitrate and Phosphates. 
Atomic absorption spectrophotometer (AAS) was used to 
determined the levels of cadmium (Cd), chromium (Cr), 
lead (Pb), iron (Fe), copper (Cu), Manganese (Mn), Nickel 
(Ni) and selenium (Se).  
 
 
(i) Soil texture and density 
 
Soil textural analysis was determined by Bouyoucos 
hydrometer method. 51g of each of the two air dried soil 
samples sieved with 2mm sieve was added into 500mls of 
water and 50mls of calgols solution, these mixture in a 
cylinder was stirred with stirring rod very well and the 
hydrometer was inserted slowly into the suspension until 
hydrometer was floating, the first reading was taken at 40s 
after the cylinder is set down, the hydrometer was removed 
and temperature of the suspension was recorded with a 
thermometer. The Second reading was taken after the 
suspension stand for 3hours (Bouyoucos, 1951).  
 
 
(ii) Moisture Content 
 
Soil moisture content was determined by oven drying 
method (Jackson, 1967). The composite soil sample (10 
g) was taken. The samples were oven dried at 1050C for 
24 hours. Dry weight of the sample was taken. The loss in 
weight corresponds to the amount of water present in the 
soil sample. Moisture content is calculated with the formula 
below; Moisture content (MC) (%) =Loss in weight on 
drying (g)Initial sample weight (g) x 100.  

The corresponding moisture correction factor (mcf) for 
analytical results or the multiplication factor for the amount 
of sample to be weighted in for analysis is calculated as: 
Moisture correction factor (mcf) = 100 + % moisture100 
(Joel and Amajuoyi, 2009).  
 
  
(iii)     pH Test 
 
The air dried soil (20g) was placed into a 50ml beaker and 
20ml of distilled water was added and allowed to stand for 
30 minutes, this was stirred occasionally with a glass rod, 
the electrode of the pH meter was inserted into the partly 
settled suspension and measure the pH, the suspension 
was not stirred during the measurement. The pH meter 
was previously calibrated using standard buffer solution of 
pH 4.0, 7.0.  Result was reported as soil pH measured in 
water (Bates, 1954 and Jackson, 1967). 



 
 
 
 
(iv)  Determination of Organic Carbon and Organic 
Matter 
 
The organic carbon content of the soil samples was 
determined by the method of Walkey and Black (1934), 1 
g of finely ground soil sample was passed through 0.5 mm 
sieve, the 1g of the soil was placed into 250 ml conical 
flask, to which 10 ml of 1 N potassium dichromate and 20 
ml conc. H2SO4 was added with measuring cylinder. The 
contents were shaken for a minute and allowed to stand 
for 30 minutes. Then 100 ml distilled water, 5 ml 
orthophosphoric acid and 1 ml diphenylamine indicator 
were added. The solution was titrated against 0.5m ferrous 
ammonium sulphate till the colour changes from blue-
violet to green. The results were calculated by the following 
formulas; Organic carbon % = (me K2cr207-meFeSO4) × 
0.003× f×100 / weight of soil. F=1.33    % organic matter = 
% OC × 1.729  
 
(v) Nitrate Determination 
 
Nitrate was determined using kjeldhal method; 2g of soil 
sample was soaked into 50ml of distilled water in 
macrokjeldahl flask after which it was filtered, 0.2g of 
magnesium oxide (MgO) and 0.4g of divada alloy was 
added into the filtrate and the flask was mounted on a 
distillation apparatus. 10ml of Boric acid indicator in a 
conical flask was placed under the condenser and 
commenced the distillation, 20mls of the distillate was 
titrated against 0.01 m of (H2S04), changing from green to 
pink colour indicates the presence of nitrate, the titre value 
was recorded (Basavarajaet al., 2011).  
 
(vi) Phosphates: (Bray and Kurtz no1 Method) 
 
Spectrophotometer with its cuvet was used;2g of soil and 
10ml of phosphorous extraction solution were stirred and 
filtered. 2mls of the filtrate were taken from each and 
poured into 50mls flat bottom volumetric flask, 2mls of 
ammonium molybdate and distilled water was added, 1ml 
of dilute stannous chloride was added to give blue black 
colour, distilled water was also added to reach 50ml 
volume before the absorbance was taken (Adewaleet al., 
2013 and Aziset al., 2015).  
 
(vii) Cation Exchange Capacity Test  
 
Cation exchange capacity (CEC) was determined by the 
method described by (Black, 1965 and Jackson, 1967). 
Soil sample (5g) and 20mls of ammonium acetate solution 
was saturated over night and filtered using filter paper. 
Ammonium acetate (30mls) solution was use to rinse the 
soil particles that stick in the conical flask into the filter 
paper. The filtrate was used for Exchangeable base (EB) 
(K, Na, Ca, Mg), flame photometer was used for the 
determination of K and Na. Ca and Mg by EDTA method. 
The soil in the filter was used for CEC. 
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(viii) Exchangeable Acidity in Soil (titration method) 
 
Air dried soil sample (5g) was weighed (passed 2mm 
sieve) into a 45 ml centrifuge tube and 30ml of 1N KCl was 
added, the centrifuge was tightly covered with a rubber 
stoppered and shaken for 1 hour on a reciprocal shaker. 
The contents were centrifuged at 2000rpm for 15 minutes. 
The clear supernatant was decanted into a 100ml 
volumetric flask. Another 30ml of 1N KCl was added to the 
same soil sample and shaken for 30minutes, also the clear 
supernatant was transferred into the same volumetric 
flask.  This was repeated three times. And the supernatant 
was poured into the same volumetric flask; the volume 
makes up to mark with 1N KCl (McLean, 1965). 
 
(ix)Soil Sample Digestion  
 
Based on the method previously described by Huang et 
al., (2004) and Narinet al., (2004), the soil sample (1 g) 
was placed in a 50 ml beaker in addition of 10 ml of 
concentrated HNO3, 2ml ofHClO4 and 1ml of H2SO4. The 
mixture was heated on a hot plate under fume cupboard 
until the solution became semi-dry.  The solution was kept 
for 1h to allow the formation of a clear suspension and 
cooled then filtered through Whatman No. 42 filter paper. 
It was then transferred to a 50 ml volumetric flask by 
adding deionised distilled water to the mark of 50ml 
(Mwegoha, 2010) before GF-AAS analysis. 
 
(x) Heavy Metal Determination 
 
The digested soil samples were analysed for heavy metals 
such as: Fe, Ni, Pb, Zn, Cr, Co, Cu, Se, Mn and Cd by AAS 
3600 model Atomic Absorption Spectrophotometer. 
Standards were prepared using salts of the metals. The 
instrument is switched on and the relevant hollow cathode 
lamp and wave length fixed for each metals. Air-acetylene 
flame is employed. The standard for each metal is then 
sprayed into flame as well as the samples and the 
corresponding absorbance values were taken. Both 
standards and samples were read under the same 
conditions (Adewumi, 2014). 
 
 
Data Analysis 
 
Data from physicochemical parameters and heavy 
metalsweresubjected to statistical evaluations; Usingone-
wayanalysisofvariance (ANOVA) and Duncan Multiple 
Range Test(DMRT), difference between the mean 
values of soil from the three seasons were separated. 
Soil quality results were compared with the, Food and 
Agricultural Organization (FAO), World Health 
Organization (WHO) and Department for Petroleum 
Resources (DPR) respectively. All statistical analysis were 
done using StatisticalAnalysis Software (SAS) version; 9.4 
of 2013 
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RESULTS AND DISSCUSSION 
 
Physicochemical Analysis Result of Soil Samples  
 
The result of surface soil samples analysis from the three 
seasons is presented in table 1. Soil pH is a very important 
property of soil as it determines the availability of nutrients, 
microbial activity and physical condition of soil (Ariasetal., 
2005).  The mean pH values of the soil samples in the 
study area ranged from 7.0 to 7.3 with late dry having the 
highest and early dry with the lowest pH values. The mean 
values from two (rainy and late dry) of the seasons were a 
little bit above the prescribed limit of 7 .0 by FAO, this 
suggests that the soil around the farm which is rich in 
organic manure were slightly alkaline. Studies by 
Woodajeet al., (2014) and Odoemelan and Ajunwa (2008) 
have   shown   that   the   application   of biosolids such as 
animal manure and compost on soils increases the soil pH 
appreciably. 

The moisture content (MC)which is directly proportional 
to the water holding capacity of the soil has the highest 
values recorded in the rainy season (13.6%) and the least 
(9.7%) in the early dry season, 
Soilmoisturewasaffectedmostly 
byweatherandseasonalconditionsStatisticaltestofsignifica
nceusing ANOVA revealed significant differences (p 
<0.05) between the valuesofmoisturecontentin the three 
seasons. It is obvious that the rainfall has contributed to 
the highsoilmoisturecontent in the rainy season. It 
alsoindicates thatthereis lesswaterevaporation from soils 
duetohighcoveroflands byrelativelydensevegetation, this 
was also observed by Aziset al., (2015).  

The organic carbon (OC) ranged between 0.22 to 1.13 
with highest value in the rainy and least in late dry. The 
higher value of percentage O.C around the poultry farm in 
the rainy may beas a result of the roots of the grass and 
fungal hyphae in the farm soils as observed by (Urioste et 
al., 2006). While soil organic carbon is not a requirement 
for plant growth, the levels of organic matter in soils 
influence a number of soil chemical and physical 
processes and it is an important indicator of the soil as a 
rooting environment (Okalebo et al., 1993). 

The organic matter (OM) value ranges from 0.38 to 1.96 
with the highest value in the rainy season followed by 1.15 
in early dry and the least in late dry season. The higher 
Value of OM in the rainy could beattributed to the surface 
flow of water that carried poultrywastes to different parts 
of the environment which may have been resulted from 
the decomposition and composting processe soft 
hepoultrywastessuc has litter, dead chicken, food wastes, 
saw dust etc. this was also concluded in the work of 
Badmus, (2014).The values of OM were below the 
maximum limit prescribed by FAO, (2004). Organic matter 
(OM) playsan importantroleinsup plying nutrients and 
water i.e. it increase water holding capacity and perme 
ability (Ibitoye, 2001). 

The values of percentage soil organic matter (OM) and 

 
 
 
 
Organic carbon (OC) in this study, were both higher in the 
rainy and lower in the late dry season as seen in table1 of 
the results, which indicates that they are directly 
proportional.  
                                                                                                                             
The OMcontentdepends on number of factors suchas 
proportion of organicrefuse (plant or animal waste), it 
identifies the humus contentin the soil as aresult of 
decomposition of organic manure and microbial residues. 
Humusisacidinnature, because of it shumicacidcontent. 
Therefore, large amount of humusor organic matter may 
generate more acidity in soil (orless pHvalue), this is why 
pH was also less in the rainy season in this study. Soil pH, 
somehow,relatestosoilorganicmatter(SOM),butinverselypr
oportional “thelesser the soilpH, themore SOM” (Aziset 
al., 2015). 

The phosphorous (PO4) value ranged from 0.81 to 1.41, 
the highest value was observed in late dry and the least 
was in the rainy season. Chicken manure is a source of 
many nutrients including phosphorus (PO4) and when soils 
become saturated with phosphorus the potential for losing 
it in runoff water increases. The minimum amount of PO4 
in the rainy season may possibly be due it’s leaching 
through runoff. Soil pH, somehow, relates to soil PO4,but 
directlyproportional. It means that the lesser the soil pH, 
the lesser the phosphorus, in this study the pH has medium 
value in the rainy season. 

In this study, the highest concentration of calcium was 
found in early dry (3.09 Cmol/kg) and least in the late dry 
(1.08Cmol/kg). While magnesium was highest in the rainy 
(0.85 Cmol/kg) and the least was observed in early dry 
(0.17 Cmol/kg).  Magnesiumisa water-soluble 
cationanditis necessary for chlorophyll pigment in green 
plants (MahajanandBillore,2014). The values of 
magnesium recorded in this study were generally low. 
Calcium was found to be higher in the surrounding soil, it 
could be the salt with higher amount in their diet. Though 
most of the poultry manure is gathered in some sites within 
the farm house but still some litter are dispersed to 
different parts of the farm in the process of parking it by 
labourers and through surface runoff as the manure is 
used as fertilizer within and around the farm.   

Potassium (K) has the highest concentration in the late 
dry and the least in the rainy as seen in table1. 
Potassiumplaysakey role inavastmajority of physiological 
processvital to plant growth from 
proteinsynthesistomaintenance of plant water balance. 
The determination of high K concentration in the late dry 
season may be attributed to lack of runoff during the 
period that can dilute or wash away nutrients through 
leaching and erosion. It high occurrence in the dry season 
could also be attributed to the highest value of CEC of the 
sampled soils which indicate their greater storage capacity 
and supplying power of potassium. Meseret, (2015) in his 
studies also found out that the higher the CEC the higher 
the Potassium being it a cation compound. 
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Table 1: Mean Values of Soil Physicochemical Parameters According to the Seasons 
 

Parameters Rainy Early Dry Late Dry FAO Standard 
pH 7.233±0.62b 7.083±0.07c 7.383±0.09a 7 
Moisture% 13.667±3.85a 9.750±2.31c 11.750±1.03b 500(USDA) 
Org. C% 1.136±0.21a 0.667±0.61b 0.220±0.05c  
Org. M% 1.961±0.37a 1.151±1.06b 0.380±0.08c       3 
NO3(mg/kg) 61.667±6.05a 57.500±6.12ab 52.500±10.8b  
N% 0.111±0.02a 0.083±0.01b 0.054±0.02c  
PO4(mg/kg) 0.818±0.00c 0.913±0.03b 1.411±0.05a  
Ca (Cmol/kg) 1.550±0.29b 3.091±1.06a 1.083±0.27c  
Mg(Cmol/kg) 0.858±0.48a 0.175±0.05c 0.475±0.08b  
K(Cmol/kg) 3.753±2.17c 4.9150±1.56b 6.881±1.27a 500(USDA) 
Na(Cmol/kg) 0.613±0.21c 1.021±0.16a 0.740±0.03b  
CEC(Cmol/kg)  9.210±2.88c 24.467±4.53b 67.133±6.93a  
Sand%  69.200±5.10b 77.416±4.57a 60.133±3.18c  
Silt% 21.533±5.91b 14.100±1.09c 26.183±2.37a  
Clay% 9.266±1.03b 8.483±3.98b 13.683±1.58a  

 
Meansin the samerow followed  by the same letters are not significant differentatp<0.05 according to Duncan Multiple Range Test (DMRT). 

 
 
The cation exchange capacity (CEC) of the soil ranged 
from 9.21 to 67.13Cmol/kg. The highest was found in late 
dry and the least in rainy.  The values 
ofCationExchanges Capacity(CEC)of the soils at the 
sampling sites were generally high in all the seasons, this 
might be attributed to the high organic contents in the area, 
CEC gives the soil a buffering capacity which may slow 
down the leaching of nutrient, cations and positively 
charged pollutants because they affect both soluble and 
exchangeable metal levels (Yoo and James, 2002). High 
rates of CEC could be because of the amount and nature 
of the clay particles and organic matter content. The 
amount and type of clay mineral are responsible factors for 
CEC, both clay and colloidal OM are negatively charged 
and therefore can act as anions; as a result, these two 
materials have the ability to absorb and hold positively 
charged ions (cations) (Fassil and Charles, 2009).  
The result of sodium (Na) revealed the highest 
concentration in the early dry and the least was in the 
rainy. Saltsultimately affect soil quality and plant growth 
(Mahajan andBillore, 2014).  

Percentage Nitrogen (N) ranged between 0.05 to 0.11% 
with highest and the least in late dry season. Nitrogen (N) 
is one of the important nutrients compositions in litter and 
one of the mostimportantnutrientsre quired for plant 
growth. Nitrogen in the environment is easily converted to 
nitrate, therefore, Nitrogenpre sent sin soil scan be 
measured as total nitrogen (N), nitrate (NO3), nitrate-

nitrogen (NO3-N), nitrite, ammonium (NH4) or ammonium-

nitrogen (NH4-N). All of these Nitrogen components can 

be converted to nitrate (NO3) in the presence of oxygen. In 
the present study Nitrates (NO3) is higher in the rainy (61.7 
mg/kg) and least in the late dry season (52.5mg/kg) just 
like the OM and OC. But there was no significant difference 
between the rainy season and early dry season. The 
Nitrogen was also higher in the rainy season and least in 
the late dry season. However, the N values in all the three 

seasons were generally low which is possibly due its 
conversion to nitrates or other inorganic or organic forms.  
The low amount of nitrogen in the dry season may be 
attributed to less organic matter decomposition with less 
moisture. 

Table 1 also revealed the soil texture in the study area, 
sand appears to be the highest with ranges from 60.1 to 
77.4 % the highest was found in early dry and the least 
was recorded in the late dry. Sand was recorded the 
highest in the area, followed by silt and the least was clay 
in all the three seasons. The higher sand contents might 
be because the 
soilhadahighporevolumeduetotheactivitiesofsoilinsectsan
dotherorganisms, the excess amount of organic matter 
and roots and the unspoiled natural structure. 

The silt content was recorded higher in the late dry and 
lower in the early dry season. According to (Keigan, 1991) 
Silt can be deposited over much larger areas by means of 
wind erosion; this might be true as it was higher during the 
late dry season when there is harmattan. Silty soils also 
tend to be dark colored soils. Silt is sometimes the result 
of the breakdown of humus. Silt soils and soils with lots of 
clay in them holds a lot of water. This is evident of the black 
top soil obtained from the farm. Silt can also be transported 
by water currents through flood or natural flow of water. Silt 
is often mixture of sand and clay or as sediment mixed in 
suspension with water (also known as a suspended load) 
(Assallay, 1998).  

According to the result obtained, the percentage clay 
values were generally lower than sand and silt in the study 
area. Clay was recorded higher in the late dry and least in 
the rainy and early dry season. The higher levelofclay in 
the late dry may have occurred 
duetoerosionthatremovedlooseparticles from the surface. 
Statistical testof significance 
usingANOVArevealedsignificant differences (p<0.05) 
ofthevalues of all the Physicochemical parameters of soil 
sample tested from Rufa’I poultry farm between the  
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seasons except Nitrates and clay values which shows no 
significant difference between rainy and early dry seasons. 
 
 

Soil Heavy Metals Result  
 
The mean concentration of heavy metals (Nickel, Lead, 
manganese, Cadmium, Chromium, Copper, Iron, and 
selenium) from the soil sample (0-30) is presented in table 
2 and Figure. The study revealed that Pb and Ni were 
absent or extremely low. The table also revealed that iron 
(Fe) and selenium (Se) were in higher concentration than 
the rest heavy metals tested from the soil sample of the 
poultry farm.  
 
Fe ranged between 1.20 to 6.94mg/kg, the highest value 
was found in the late dry and the least was found in the 
rainy. The l e v e l s  of iron (Fe) presented in table 2 
shows that Fe was generally high in the study area, this 
was also evidence that it is one of the composition of 
chicken manure. The late dry season Fe concentration 
was higher than the maximum prescribed limit allowed by 
DPR (4.7mg/kg) while the concentration in all the seasons 
were above the WHO limit of 1.0mg/kg. The high level of 
Femay b e  potentially toxic i f  not r e g u l a t e d  due to 
their high mobility and the low level in the rainy may 
be due to leaching. 

Selenium (Se) ranged between 4.90 to 7.48mg/kg, the 
highest was in early dry and the least was recorded in both 
rainy and late dry season. Relatively high concentrations 
of selenium have been recorded in poultry manure. In 
similar researches, high concentrations were measured in 
the work of (Westinget al., 1985). In the present study 
selenium was found to be in higher concentration from the 
soil of the study area, this is evidence of its use as feed 
supplement in the poultry feeds, which in turn excreted into 
the environment.  

Mahmoodet al. (2015) in his study stated “Selenium is 
used as a Feed Supplement for Heat-Stressed Poultry”. 
Se, as a part of specific selenoproteins, can help to 
maintain antioxidant defenses, thereby preventing 
damages to tissues. An optimum response with 
supplementation of selenium in diet has been found to 
improve feed intake, body weight gain, feed efficiency, egg 
production and quality, and antioxidant status in heat-
stressed poultry. Therefore, in this study, Se, might 
possibly be one of the most used supplement in the 
chicken diet of this poultry farm, considering the region we 
live (Sudan savannah) with high temperature. 

While Manganese (Mn) concentration ranges from 0.01 
to 2.66mg/kg, the highest was in late dry season and the 
least was found in the rainy. The concentration of all 
the soil samples from the three seasons were within 
the tolerablelim its (100-300 mg/kg) set by 
USEPA(1986) for agricultural lands. The high 
percentage of Mnobserved in the late dry from this 
study may be attributed to the precipitation of 
amorphous hydrous oxides of manganese during 

 
 
 
 
aging of organic manure and other bedding 
materials (Staelens et al., 2000). The lower 
concentration observed in the rainy may be due its 
lost through runoff and leaching. 

The higher concentration of cadmium was found in rainy 
with 0.20 and the least 0.004mg/kg in late dry, the mean 
concentrations of the three seasons were within the 
maximum permissible limit of DPR (0.8mg/kg) and 
3.0mg/kg for agricultural soils (MAFF,1992 and 
USEPA,1986). 

Chromium concentration ranges from 0.02 to 0.06mg/kg, 
the highest was in rainy and the least in late dry, though 
the mean concentrations of the three seasons were 
generally low. The concentrations were below the 
maximum limit prescribed by DPR (100mg/kg) 
andbelow750 mg/kg limit permissible by CCME (1991) 
for domesticgardens, ag r i c u l t u r a l  and residential 
areas. 

The concentration of copper from the soil samples 
ranges from 0.03 to 0.32 mg/kg, rainy has the highest 
concentration and the least was in early dry. The copper 
(Cu) concentration was also generally low, with higher 
concentration in the rainy season and least in the dry 
season. The concentration of this metalin the studied 
samples were all below the maximum permissible limit of 
DPR (36mg/kg) and below the toxiclimit of 250 mg/kg 
setby USEPA (1986) for agricultural lands. The chicken 
in this farm of study may not have copper in their diet 
considering the very little amount as found in the soil of the 
farm. 
 
 

CONCLUSION 
 

(1)  The result of physicochemical parameters and heavy 
metals analysis of the soil around the poultry farm revealed 
that, seasons have effects on the soil concentration of 
these parameters such that rainy season has higher 
concentration of 6 parameters (pH, PO4, K, CEC, Silt and 
Clay), early dry has higher concentration of 6 parameters 
(Moisture, OC, OM, NO3, N and magnesium) and late dry 
season has higher concentration of NO3, Ca, and Na. NO3 
has no significant difference between rainy and early dry. 
NO3 and CEC has the highest concentration in the area 
than the rest of the parameters.  
(2) Heavy metal shows significant difference (p ≤ 0.05) 
between the seasons due to change in weather and 
concentration of Se and Fe rise above the prescribed limit. 
The micronutrients status of the soils were influenced by 
different land use systems, this is why the level of Fe and 
Se were high in the area of study, possibly due to their high 
concentration in the feeds and litter of the chicken as the 
land is use for poultry farming.  
 
 

RECOMMENDATION 
 
Based on the results obtained from the soil analyses of 
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Table 2: Concentration of Heavy Metals in the Soil Samples of Sample Area 
 

Heavy Metals Rainy Early Dry Late Dry WHO  DPR Limit 
Ni(mg/kg) 0.812±0.04a 0.362±0.07b 0.133±0.01c  0.8 
Pb(mg/kg) -0.184±0.08b 0.006±0.00a -0.712±0.16c 70 85 
Mn(mg/kg) 0.014±0.01c 2.485±0.17b 2.667±0.05a   
Cd(mg/kg) 0.208±0.18a 0.026±0.00b -0.004±0.00c  0.8 
Cr(mg/kg) 0.064±0.02a 0.046±0.00b 0.026±0.00c  100 
Cu(mg/kg) 0.324±0.03a -0.039±0.00c 0.189±0.09b  36 
Fe(mg/kg) 1.120±0.01c 4.243±0.12b 6.947±1.49a 1.0 4.7 
Se(mg/kg) 4.590±1.09b 7.483±2.07a 4.590±1.09c   

 
Mean sin the samerow followed by the same letters are not significant differentatp<0.05according to Duncan Multiple Range Test (DMRT). 
 
 

 
 
Figure 1: Talata Mafara Map Showing Rufa’i Poultry Farm 
Source: Arc GIS Generated by GIS Lab. Department of Geography UDUS 2017 

 
Rufa’I poultry farm, the following recommendations can 
be put forward: 
 

1 Special attention should be given to the safe disposal of 
excrement and creating awareness especially, on proper 
use of poultry manure for farmers. 

2 Poultry farms should not be sited close to waterbodies, 
so as leaching of nutrients in to our water bodies can be 
minimized.  
 
3 Government should assistin there view of old 

regulations, and introduce new standard for agricultural 
waste disposal. 
4 Regular monitoring by regulatory bodies should be 
encouraged in other to in still total compliance. 
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