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Abstract: The objective of the study was to determine the effects of 

slash and burn farming practices on cultivated soils in a few 

communities in the Owerri West Local Government Area of Imo 

State, Nigeria. Stratified random sampling technique was 

adopted. Farmerland were selected at random from Owerri West 

Local Government Area. Soil sample were collected at a depth of 

0-15cm from six different point before and after slash and burn 

using soil auger, bagged and labelled for laboratory analysis. The 

soil samples were then analyses: bulk density (BD), moisture 

content, total porosity, particles distribution, pH, exchangeable 

magnesium and calcium, total nitrogen, exchangeable acidity, 

exchangeable bases and acidity, effective cation exchange capacity 

and percentage base saturation. pH, Organic Carbon (OC), 

Organic Matter (OM), and Nitrogen contents in soil of the various 

research locations ranged from 3.38-6.66 (4.030.25), 1.18-6.66 

(2.530.28), 2.04-6.16 (4.050.27), and 0.11-0.38 (0.250.02) percent, 

respectively. Available Phosphorus (Av.P) varied from 3.55-7.28 

(5.550.36) mg/g, Ca ions varied from 0.05-2.64 (0.480.17) mg/g, 

and Mg ion concentrations varied from 0.15-0.63 (0.280.04) 

Cmol/kg. Base Saturation (BS) varied from 10.18-94.33 

(30.717.21) percent. Acidity and Al ions, as well as K and Na ions, 

ranged from 0.06-0.77 (0.130.04), 0.53-0.88 (0.660.03), 0.40-4.83 

(3.520.29), and 0.00-2.62 (1.700.20) Cmol/kg. Cation Exchange 

Capacity (CEC) was 2.57-11.00 (8.000.55) Cmol/kg, while Mn ions 

were 1.10-19.20 (5.391.25) mg/g. Fe ions ranged from 70.60 to 

233.00 mg/g (113.598.02), Cu ions from 0.50 to 1.10 mg/g 

(0.750.04), and Zn ions from 3.33-6.70 mg/g (5.750.17). Chemical 

parameter concentrations differed between the burned and 

unburned sampling areas. The mean (SE) concentrations of pH, 

KCl, OC, OM, and Available P at the burnt areas were 4.0 (0.34), 

3.21 (0.17), 2.95 (0.48), 4.42 (0.22), and 5.82 (0.58) mg/g, 

respectively.. At the burnt areas, mean concentrations of BS, Fe, 

Zn, CEC, and Mn ions were 31.53 (11.40) percent, 109.12 (7.52) 

mg/g, 5.41 (0.27) mg/g, 8.58 (0.73) Cmol/kg, and 5.11 (1.80) mg/g, 

respectively, and 29.89 (9.54) percent, 118.06 (14.56) mg/g, 6.10 

(0.14) mg/g, 7.41 ( Cu, Acidity, and Al ion concentrations were 

0.800 (0.06) mg/g, 3.91 (0.43) Cmol/kg, and 1.75 (0.32) Cmol/kg, 

respectively, in burnt locations. Only the mean Zn concentration 

differed substantially (Sig. Fvalue=0.036) between the burnt and 

unburnt areas at the p0.05 level using ANOVA. There were also 

correlation coefficients between the chemical parameters of 

burned and non-burned soils. Soil sample from Obinze and 

Ihiagwa after slash burn was slightly acidic whereas that of 

Eziobodo was within a preferable range for plants.  Soil samples 

from Obinze and Ihiagwa has a low percentage of organic matter 

and nitrogen and could be conducive for some acid-sensitive crops. 

However, future research work should investigate the Effects of 

soil temperature on some soil properties and plant growth. 

I. INTRODUCTION 

he Nigerian economy revolves round farming. More than 

30 percent of gross domestic product (GDP) generated in 

this country comes from agriculture, employs approximately 68 

percent of the workforce and it is also responsible for more than 
70% exports that are not related to oil, and equally provides 

food more than 80% of the food consumed in Nigeria 

(Anderson, 2017). With Nigeria's growing population and the 

resulting demand for expanded agricultural production (food 

and fiber crops, as well as livestock), better management of the 

country's agricultural resources is critical (Christian, 2020). 

Agriculture plays a significant role in these processes and is a 

major contributor to biodiversity loss (Radoslava, 2016) 

changes in evapotranspiration, runoff and local climate. One of 

the oldest farming practices in tropical countries is slash-and-

burn Agriculture, when forest vegetation is cut and burned on 
the spot (Thomaz & Staffan, 2020). It is further referred to as 

shifting cultivation and swidden agriculture, both of which are 

major sources of deforestation in the tropics. Deforestation and 

slash-burn, on the other hand, typically result to considerable 

losses of CO2 and Greenhouse gases (GHGs) from soil and 

vegetation, as well as changes in runoff and local climate 

(Bennett, 2017). It has been reported that bush burning 

contributes to global warming by emitting NO2, SO2, SO3, NO, 

CO, and CO2 gases, all of which have a significant impact on 

the ozone layer. Marc, (2018), argued that bush burning 

changes the microclimate at the soil–atmosphere interface. 
According to Cho (2018), atmospheric carbon dioxide 

continues to rise due to absence of green plants to absorb it and 

setting of trees on fire in order to remove forest debris during 

forest cleanup, both of which have released additional carbon 

dioxide into the atmosphere. Human activities are responsible 

for the rise in levels of carbon dioxide and other gases in the 

environment due to bush burning which are currently thought 

to be the cause of global warming (Sulaiman and Abdul-Rahim, 

2018). Slash and burn allows farming to be conducted because 

it makes removal of forest debris very easy because less human 

effort is needed. Apart from that, it improves the fertility of the 

soil. It provides farmers with a good source of income and food 
during period of uncertainty especially when forest are set on 

fire hunting wildlife species becomes easy. 

T 
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Slash-and-burn agriculture, despite its many advantages, is 

acknowledged to have a negative impact on the environment 

and some of the impact are deforestation resulting to loss of 

biodiversity. It also brings about depletion in the water table 

and it may causes soil erosion (Jara-Rojas, et al., 2020). 

Agriculture, while providing a source of income for many 

people in the tropics, has resulted in the loss of vegetative cover 
due to slash and burn practices. Similarly, fire has a depressing 

effect on soil fungus, animal populations, moisture content, 

micro and macro organisms, organic matter as well as 

facilitating erosion. Agriculture dominates all other variables 

identified in their study as impeding afforestation and 

restoration programs, hastening deforestation and ultimately 

loss of tree species (Jara-Rojas, et al., 2020). 

Carbon emissions from slash and burn have been estimated 

globally over the last three decades, resulting in CO2 released 

to the atmosphere (Abeydeera, et al., 2019). Forest fires is 

associated with accumulation of greenhouse gases resulting to 

global warming, principally carbon dioxide. However, 
approximately two-thirds of the carbon dioxide generated by 

man are product of burning of fossil fuels, whereas one-third 

comes from burning of forest biomass for example crops 

cultivated on the farm, grasses, and forest trees.  

The majority of slash-and-burn studies show that burning 

increases soil nutrient availability (Gay-des-Combes, et al., 

2017). In practically all tropical forest types where slash-and-

burn has been studied, increases in soil fertility have been 

attributed to nutrient-rich ash (Reed, et al., 2017). Slash-and-

burn farming, on the other hand, has been linked to low crop 

yields and quick soil degradation in several studies (Zhang, et 
al., 2016). When soil is burned, its nutrients are eliminated, and 

the soil is drained. Furthermore, when grass is burned, carbon 

dioxide is released into the atmosphere, contributing to the 

ozone layer loss and climate change (Gay-des-Combes, et al., 

2017). They concluded that slash-and-burn farming practices 

are harmful to both local agriculture and the environment and 

recommended that Durban conference must provide 

alternatives for small scale farmers. 

Splash and burn agriculture has been linked to the deterioration 

of soil qualities, according to certain studies. Despite the fact 

that slash and burn farming is unsustainable and has already 

harmed the soils, it is nevertheless practiced in rural areas (Gay-
des-Combes, et al., 2017). Slash and burn land clearing is an 

important aspect of the traditional farming system in the 

southern portion of Nigeria, where it is commonly utilized to 

prepare land for tillage (Edem, et al., 2013). Clearing forest 

lands for agriculture is a major threat to Imo State's forest estate 

(Kalu, et al., 2014). 

Burning has been the easiest and most practical way of clearing 

and preparing land for planting in the humid tropics for food 

production as more land is cleared and prepared each year 

(Edem, et al., 2012). Slash fires have among of the greatest 

rates of nutrient loss of any fires (Gay-des-Combes, et al., 
2017), and maintaining site fertility requires a thorough 

understanding of the nutrient fluxes and losses that come with 

them. Rapidly growing human population with corresponding 

increase in agriculture to produce food for the teaming 

population has resulted to increase in slash and burn 

agricultural practice. However, there is lack of information on 

the impact on slash and burn agricultural practice in Owerri 

West Local Government Area. Similarly, Owerri Local 

Government Area is one of the Local government in Imo State 
that the population is growing rapidly, due to proximity to the 

State capital and presence of higher institutions. The purpose 

of this research is to determine the influence of slash and burn 

agricultural land use techniques on cultivated soils in the Imo 

State towns of Ihiagwa, Obinze, and Eziobodo.  

II. MATERIALS AND METHODS 

Study Area 

Sample site (farms) are in Owerri West Local Government 

Area (Obinze, Ihiagwa and Eziobodo), located in the south 

eastern part of Nigeria, within latitude 5º 29” N and 20º 612”N 

and longitude 7º 1”E and 3.317”E and occupies a land area of 

about 295 square kilometers and population of about 99,265 at 
the 2006 census. It lies within the humid tropical climate with 

annual rainfall and temperature of over 2000 mm and 20 ºC 

respectively (Akagha, et al., 2020). 

Fig. 1: Map of the Study Area 

 

(Source: Adeyemi, et al., 2015) 

Sample Collection  

Primary Data were collected from survey collected which 

involves collecting soil sample before and after slash and burn. 

The collected soil samples were analysed in the laboratories. 

Stratified Random sampling technique was adopted and soil 

samples were collected from Ihiagwa, Obinze and Eziobodo 

without segregation. 
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Permission was solicited from the farm owners. Before slashing 

(cutting of the trees) in the farmland, soil sample were collected 

at burnt and unburnt locations. Soil sample were collected 

using soil auger, bagged in large cellophane bag, Soil samples 

were collected, using simple random sampling. In each of the 

selected plots in the study area, soil samples was collected at a 

depth of 0-15cm from six different point at surface level before 
burning (unburned forest soil), store in a black polyethene bag 

and labelled. The collected samples were taken to the 

laboratory to determine the impact of slash and burn on the soil 

and two weeks after burning (burned forest soil). Black 

polyethene bag was used to store the samples so that the soil 

does not loss it quality. A GPS instrument was used to obtain 

the co-ordinates of the sample sites, so as to obtain the map of 

the area. The samples were air dried, sieved to pass through 

2mm diameter mesh for removing all the stones and plant 

debris and root. 

The soil samples were taken to the FUTO soil science 

laboratory and were oven dried and were weighed, before and 
after oven-drying. The soil samples were then subjected to the 

following routine analyses: bulk density (BD), moisture 

content, total porosity, particles distribution, pH, exchangeable 

magnesium and calcium, total nitrogen, exchangeable acidity, 

exchangeable bases and acidity, effective cation exchange 

capacity and percentage base saturation. 

Bulk Density 

The bulk density (BD) was calculated using the core method, 

as recommended by Van-Bruggen and Semenov (2000). The 

formula P=m/v was used to compute bulk density from oven-

dry weight of soil from a known volume of measured soil. 

Where P = bulk density (g cm-3), M = oven-dry soil mass (g), 

and V = volume of soil (cm-3) equivalent to cylinder volume, v 

= nr 2. 

Soil Moisture Content Determination 

The moisture content of the soil samples was determined using 

the oven dry method. 

For a period of 24 hours, the weighed sample was baked in an 

oven set to 105 +2oC. After that, the soil samples were taken out 

of the oven and allowed to cool in desiccators containing silica 

gel before being weighed again. The samples were returned to 

the oven for another 30 minutes of drying before being placed 

in the desiccators to cool. The oven drying and cooling process 
was repeated until the weight was consistent. The moisture 

content of the core sample was calculated by calculating the 

difference between the wet core soil and the dry core soil. The 

formula was used to calculate: 

MC= (Mn-Mo)  X 100 

  Mn  

Where: MC=Moisture Content, 

Mn=Weight of soil with moisture (Weight), 

Mo=Weight of soil with moisture (wet weight), 

Mo=Weight of soil without moisture (oven dry weight). 

Total Porosity 

Total porosity was calculated using the formula: 

 n=100 (1-Bd) 

    Pd 

Where n stands for total porosity, 

 Bd for bulk density,  

Pd for particle density, which is 2.65g/clm3. 

Particle Size Distribution 

Using water and sodium hexametaphosphate (calgon) as a 

dispersant, the particle size distribution was measured using the 

hydrometer method. 

Laboratory Analysis of Burnt and Unburnt Soil Chemical 

Properties 

In a 1:2.5 soil/liquid suspension, the pH of the soil was 

measured in water and 0.1 using a pH meter. 

The wet oxidation method was used to determine organic 

carbon. The value of soil organic carbon was multiplied by 

1.724 to calculate organic matter. 

The bray 2 solution method was used to determine the amount 

of available phosphorus. 

The amount of exchangeable potassium and sodium was 

evaluated using a flame photometer and 1 neutral ammonium 

acetate (NH40OAC). 

A atomic Absorption Spectrometer was used to quantify the 

amount of exchangeable magnesium and calcium. 

Using concentrated H2SO4 and a sodium copper sulphate 
catalyst mixture, total nitrogen was measured using the 

Kjehdahl digestion method. 

The titration method was used to determine the exchangeable 

acidity. 

The total of all exchangeable bases and acidity was used to 

calculate the Effective Cation Exchange Capacity (ECEC). 

Percentage base saturation (percent BS) was calculated in 

percent using the formula: 

%BS = Total exchangeable base x 100)/(ECEC). 

Method Of Data Analysis: 

Mean, minimum value, maximum value and standard error 
were calculated using descriptive statistics. To investigate 

various variations in soil parameters before and after slash and 

burn, the data was subjected to analysis of variance (ANOVA) 

at a 5% probability level using the Genstat statistical program. 

The association between soil characteristics and organic matter 

at the burnt and unburned locations of the research regions was 

determined using correlation analysis. 
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III. RESULTS AND DISCUSSIONS 

Results 

The concentrations of the seventeen chemical parameters 

measured in soil of the various study locations are shown in 

Table 1. pH, Organic Carbon (OC), Organic Matter (OM) and 

Nitrogen varied from 3.38-6.66 (4.03±0.25), 1.18-6.66 

(2.53±0.28) %, 2.04-6.16 (4.05±0.27) % and 0.11-0.38 

(0.25±0.02) % respectively (Table 1). Base Saturation (BS), 

varied from 10.18-94.33 (30.71±7.21) (%), Available 

Phosphorus (Av.P) varied from 3.55-7.28 (5.55±0.36) mg/g, Ca 

ions varied from 0.05-2.64 (0.48±0.17) mg/g and Mg ion 

concentrations varied from 0.15-0.63 (0.28±0.04) Cmol/kg. 

K and Na ions, as well as Acidity and Al ions varied from 0.06-

0.77 (0.13±0.04), 0.53-0.88 (0.66±0.03), 0.40-4.83 (3.52±0.29) 

and 0.00-2.62 (1.70±0.20) Cmol/kg respectively (Table 1). 

Cation Exchange Capacity (CEC) varied from 2.57-11.00 

(8.00±0.55) Cmol/kg, Mn ions varied from 1.10-19.20 

(5.39±1.25) mg/g, Fe ions varied from 70.60-233.00 

(113.59±8.02) mg/g, Cu ions varied from 0.50-1.10 
(0.75±0.04) mg/g and Zn ions varied from 3.33-6.70 

(5.75±0.17) mg/g. Table 2 shows the descriptive statistic of 

Chemical properties of soil in Owerri West Local Government 

Area. 

Table 1: Soil Chemical Properties among Different Locations 

Locatio

n 

Unburn

t 

Soil 

depth 

PH(1:1

) H2O 

PH(1:

1) 

KCL 

%Oc %OM %N %BS 

(mg/

g) 

Avp 

(Cm

ol/kg

) Ca 

(Cm

ol/kg

) Mg 

(Cm

oi/kg

)k 

(Cmol/kg)

Na 

(Cmol/kg

)Al 

(Cm

ol/kg

)ECE

C 

(mg/g)

Mn 

(mg/g)

Fe 

(mg/g)

Cu 

(mg/

g)Cu 

(mg/

g)Zn 

Ihiagw

a 

(0.15c

m) 
3.65 2.99 

2.76

5 
4.767 0.287 

12.4

12 
7.16 

0.06

3 

0.16

4 

0.11

2 
0.705 4.41 2.02 8.411 3.4 126 1 5.8 

Obinze 
(0.15c

m) 
3.44 2.78 

2.06

5 
3.56 0.214 

10.1

95 

3.56

8 

0.22

9 

0.16

4 

0.09

7 
0.631 4.82 2.61 10.996 1.2 119 0.6 5.4 

Eziobo

do 

(0.15c

m) 

4.36 

3.81 

666 

 

3.86 

2.87 

2.56 

666 

4.948 

0.298 

 

0.266 

85.6

76 

36.0 

9433 

7.28

2 

 

 

6.00

3 

2.63

5 

 

 

0.97

5 

0.55

9 

0.29 

566 

0.11

4 

0.10 

766 

0.526 

0.62 

066 

0.83 

3.35 

333 

0 

1.54 

33 

4.475 

7.96 

066 

 

70.6 

 

105. 

0.8 

6 

5.73 

333 

Mean 

burnt 

(0.15c

m) 
667 3.21 7 4.425 333 3 333 667 7 7 7 3 3 7  2 0.8 3 

Ihiagw

a 

(0.15c

m) 
3.39 2.9 

2.27

5 
3.922 0.236 13.3 

5.15

1 

0.07

8 

0.21

4 

00.1

06 
0.874 4.06 2.22 9.559  106.3 0.6 5.7 

Obinze 
(0.15c

m) 
3.46 2.85 1.19 2.0516 0.123 

12.2

2 

3.75

1 

0.16

7 

0.18

3 

0.07

7 
0.574 3.23 2.03 8.109  108.1 0.7 6.6 

Eziobo

do 

(0.15c

m) 

5.15 

3.99 

666 

4.87 

3.57 

 

2.34 

6.155 

 

4.042 

0.37 

80.6

1 

35.3 

766 

6.91

7 

0.95

3 

 

0.39

9 

0.50

2 

0.29 

633 

0.08

4 

 

0.08 

0.535 

 

0.66 

0.4 

2.56 

333 

0 

1.41 

666 

2.573 

 

6.74 

 

86.3 

100. 

233 

1 

0.76 

666 

6 

Mean 
(0.15c

m) 
667 3.54 5 867 0.243 7 

5.27

3 
333 3 9 1 3 7 7 7 3 7 6(.1 

(Source: Field Data, 2021) 

Table 2: Descriptive statistics of the Chemical properties of soil in Owerri 

Parameters Minimum Maximum Mean SE 

pH 3.38 6.66 4.03 0.25 

OC (%) 1.18 6.66 2.53 0.28 

OM (%) 2.04 6.16 4.05 0.27 

N (%) 0.11 0.38 0.25 0.02 

BS (%) 10.18 94.33 30.71 7.21 

Av.P (mg/g) 3.55 7.28 5.55 0.36 

Ca (Cmol/kg) 0.05 2.64 0.48 0.17 

Mg (Cmol/kg) 0.15 0.63 0.28 0.04 

K (Cmol/kg) 0.06 0.77 0.13 0.04 

Na (Cmol/kg) 0.53 0.88 0.66 0.03 

Acidity (Cmol/kg)  0.40 4.83 3.52 0.29 

Al (Cmol/Kg) 0.00 2.62 1.70 0.20 

CEC (Cmol/kg) 2.57 11.00 8.00 0.55 

Mn (mg/g) 1.10 19.20 5.39 1.25 

Fe (mg/g) 70.60 233.00 113.59 8.02 

Cu (mg/g) 0.50 1.10 0.75 0.04 

Zn (mg/g) 3.33 6.70 5.75 0.17 

(Source: Field Data, 2021) 

SE=standard error of mean, OC=organic carbon, OM=organic matter, BS=base 

saturation, Av.P=available phosphorus, CEC=cation exchange capacity 

The concentrations of the chemical parameters measured also 

varied between the burnt and unburnt sampling locations. At 

the burnt locations, mean (±SE) concentrations of pH, KCl, 

OC, OM and Available P were 4.0 (±0.34), 3.21 (±0.17), 2.95 

(±0.48) %, 4.42 (±0.22) % and 5.82 (±0.58) mg/g respectively 

(Fig. 2).  
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(Source: Field Data, 2021) 

However, at the unburnt locations, mean (±SE) of the 

parameters were 4.04 (±0.38), 3.54 (±0.33), 2.11 (±0.27) %, 

3.68 (±0.48) % and 5.27 (±0.46) mg/g respectively.   

At the burnt locations, mean (±SE) concentrations of N, Ca, 

Mg, K and Na ions were 0.25 (±0.01) %, 0.70 (±0.31) Cmol/kg, 

0.26 (±0.06) Cmol/kg, 0.18 (±0.07) Cmol/kg and 0.65 (±0.03) 

Cmol/kg respectively. At the unburnt locations, their respective 

mean concentrations were 0.24 (±0.04) %, 0.27 (±0.10) 

Cmol/kg, 0.29 (±0.05) Cmol/kg, 0.08 (±0.01) Cmol/kg and 

0.68 (±0.05) Cmol/kg (Fig. 3).   

 

(Source: Field Data, 2021) 

Mean concentrations of BS, Fe, Zn, CEC and Mn ions were 

31.53 (±11.40) %, 109.12 (±7.52) mg/g, 5.41 (±0.27) mg/g, 

8.58 (±0.73) Cmol/kg and 5.11 (±1.80) mg/g respectively at the 

burnt locations, and 29.89 (±9.54) %, 118.06 (±14.56) mg/g, 

6.10 (±0.14) mg/g, 7.41 (±0.82) Cmol/kg, and 5.66 (±1.83) 

mg/g respectively at the unburnt location (Fig. 4).  

 

(Source: Field Data, 2021) 

At the burnt locations, mean (±SE) concentrations of Cu, 

Acidity and Al ion were 0.800 (±0.06), mg/g, 3.91 (±0.43) 

Cmol/kg and 1.75 (±0.32) Cmol/kg respectively; and at the 

unburnt locations, they were 0.70 (±0.05) mg/g, 3.13 (±0.38) 

Cmol/kg and 1.65 (±0.27) Cmol/kg respectively (Fig. 5). The 

One-Way Analysis of Variance (ANOVA) test reveals that 

only the mean concentration of Zn differed significantly (Sig. 

Fvalue=0.036) between the burnt and unburnt locations at p<0.05 

level.  

Relationships between the chemical properties of Burnt and 

Unburnt soil  

There was correlation coefficients between the chemical 

properties of burnt and unburnt soils from the sampling 

locations. At p<0.05, pH correlated with N (r=0.564), CEC (r=-

0.548), and Mn (r=0.472); KCl correlated with Ca (r=0.470); 

and OC correlated with N (r=0.496), available P (r=0.483) and 

Mg (r=0.585). Organic Matter (OM) correlated with BS 

(r=0.554), Mg (r=0.478), Acidity (r=-0.569), CEC (r=-0.533) 

and Cu ions (r=0.536); N correlated with CEC (r=-0.578); BS 

correlated with available P (r=0.529) and K (r=0.514); 

Available P correlated with Mg ions (r=0.508); Ca correlated 

with CEC (r=-0.549); and Na correlated with Acidity (r=0.504).  

 

(Source: Field Data, 2021) 
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However, at p<0.01, pH correlated with KCl (r=0.727), OC 

(r=0.692), BS (r=0.880), Mg (r=0.901), K (r=0.607) and Al 

(r=0.790). KCl correlated with OM (r=0.612), N (r=0.804), BS 

(r=0.790), Available P (r=0.634), Mg (r=0.801), Acidity (r=-

0.688), Al (r-0.808), CEC (r=-0.831) and Mn (r=0.740); while 

OC correlated with OM (r=0.673), BS (r=0.685), K (r=0.876), 

Al (r=0.599) and Zn (r=0.858). Organic Matter (OM) correlated 
with N (r=0.875), Available P (r=0.826) and Mn (r=0.663); N 

correlated with BS (r=0.597), Available P (r=0.833), Mg 

(r=0.608), Al (r=0.596) and Mn (r=0.614); while BS correlated 

with Ca ions (r=0.695), Mg ions (r=0.977), Acidity (r=-0.724), 

Al (r=-0.963), CEC (r=-0.757) and Mn (r=0.800). Available P 

correlated with Al (r-0.625), CEC (r=-0.636), Mn (r=0.614) and 

Cu (r=0.626); Ca ions correlated with Mg ions (r=0.635), 

Acidity (r=-0.670), Al (r=-0.705) and Mn ions (r=0.765); and 

Mg ions correlated with Acidity (r=-0.680), Al ions (r=-0.929), 

CEC (r=-0.708) and Mn ions (r=0.746). K ions correlated with 

Zn (r=-0.863); Acidity correlated with Al (r=0.847), CEC 

(r=0.917) and Mn ions (r=-0.917); Al ions correlated with CEC 
(r=0.887) and Mn ions (r=-0.885); and CEC correlated with Mn 

ions (r=-0.874). 

A pair-wise comparison in levels of the chemical parameters 

measured in burnt and unburnt soil samples collected from the 

locations, of the parameters measured, Organic Matter (OM) 

contents of the soil (Sig. tvalue=0.039), Acidity levels 

(Sig.tvalue=0.006) and Mn ion concentrations (Sig.tvalue=0.012) 

differed significantly at the 95% confidence interval between 

the burnt (1) and unburnt (2) locations.   

Discussions 

The pH of burnt soil at Eziobodo was within the range that 
plants prefer, whereas the pH of the other soils was slightly 

acidic. Fire can directly alter soil parameters through heating 

and combustion processes, as well as indirectly through 

changes in vegetation cover and greater redistribution of soil 

through rapid post-fire erosion. This findings was in 

consonance with the research work of Ngole-Jeme, (2019). All 

areas treated to slash and burn experienced an increase in base 

saturation. Soil fertility is measured using base saturation. The 

more fertile the soil is, the higher the base saturation. A low 

base saturation implies that, the soil is acidic (Eriksson, et. al., 

2005). From all indication, before the areas were subjected to 

slash and burn, the soil pH was slightly acidic. In the study 
areas only Eziobodo has a pH of 5.15 in burnt soil. Some 

tropical soils have a high base saturation, which may explain 

why some acid-sensitive crops may be cultivated on acid 

tropical soils and why liming has little effect on their yield. 

When farmland are subjected to fire additional material are 

added to the soil in form of ashes, a particulate post-fire residue 

which is made up of mineral elements and burned organic 

components (Santin, et al., 2016). While some ash comes 

directly from charred topsoil, the majority of it comes from 

above-ground biomass that has been burned alive or dead 

(Santin, et al., 2016; Santin, et al., 2016). All the soils samples 
analyzed from burnt areas have a low percentage of organic 

matter and nitrogen except soils samples from Eziobodo. The 

levels of calcium, magnesium and copper increases in burnt 

areas, whereas potassium levels decreased in burnt areas. 

However, in most burnt areas, exchangeable acidity (Al+++) was 

very low and did not contribute to soil acidity of the burnt areas. 

The majority of iron in the soils was probably tightly bound in 

complexes, making sodium-acetate extraction impossible.  

Chemical qualities change at high temperatures due to the 
combustion of soil organic matter and organic compounds, as 

well as an increase in soil pH, and physical properties vary due 

to changes in soil ability to repel water and aggregate stability. 

When high temperatures are attained, even soil minerals can 

undergo changes. This is also responsible for low potassium 

levels in all the locations. Manganese levels fluctuate between 

rises and declines. In ECEC, there were both increase and 

decrease in burnt areas. This findings is in agreement with the 

research work of Rahul, (2021).  

There was loss of organic matter in burnt areas compared to 

unburnt areas. This research finding is in agreement with 

Ngole-Jeme (2019).  Fire has a major impact on soil parameters 
because organic matter (OM) that are on the surfaces or close 

to the surfaces are rapidly combusted. This is also responsible 

for increase in pH of the soil because variations in OM have an 

impact on the underlying soil's chemical, physical, and 

microbiological properties. Although some nutrients were lost 

due to volatilization, the majority of nutrients are made more 

accessible in the burnt areas. This is also in consonance with 

the research findings of Santin and Doerr, (2016). 

 Soils have facilitated the establishment of human agro-

ecosystems and, as a result of human population increase, there 

is also an increase in slash and burn practices (Pyne, 2016). 
Soils are one of the most important non-renewable resources 

(Santin and Doerr, 2016).  Subjecting it to slash and burn could 

be harmful to soil inhabitants such as micro-organisms and 

macro-organisms. This organisms are one of the active agents 

of soil formation. The soil plays a vital role in the ecosystem 

such as water storage and filters, as well as being the greatest 

terrestrial organic carbon resource and carbon storage (Martin, 

2016).   

There is a good interaction between soil and fire. Fire, in 

addition to time, organisms, parent material, environment, 

terrain, and man, is now considered the seventh factors of soil 

formation and it is capable of influencing the quantity and 
quality of soil form (Deng, 2017). From the research findings 

fire has ability to add or delete mineral element from the soil. 

Using fire as a vegetation-management or land-clearing tool 

could be beneficial and detrimental to the soil this is in 

agreement with the research work of Pyne, (2016); Martin, 

(2016); Swetnam, et al. (2016); Scott, et al. (2016).  

Slash and burn agricultural practices also increases the soil 

temperature (Wietinga, et al., 2017). However, soils are poor 

conductors of heat (Santin, et al., 2016), even when intense fire 

that is capable of consuming most of the available ground and 

above-ground fuel only limited amount of heat penetrates the 
soil. Organic matter content, moisture content, mineral 

composition, and thermal properties are changed this is in 
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agreement with the research findings of Santin, et al., (2016) 

and Wang, et al., (2016). Apart from that, biological properties 

such as microbial biomass, seed bank and fine roots) were 

destroyed by slash and burn agricultural practices in the study 

areas and it is in consonance with the research findings of 

Santin and Doerr, (2016). Some of the most prevalent direct 

changes to the soil are caused by heat transfer from biomass 
and necromass combustion above the soil and combustion of 

live and dead organic materials in the soil itself. These are 

mostly determined by the temperature at which the soil reaches, 

as well as the resulting effects on the soil's biological, chemical, 

and physical qualities. 

Slash and burn stimulated erosion and thinning of soils 

depending on the topography of the soil (Santin, et al., 2016). 

Vegetation and litter, as well as a loss in soil structure and, in 

some cases, an increase in water repellency, which results in 

more rainfall directly impacting the soil surface, resulting in 

increased surface runoff and erosion. 

Slash and burn practices may result to significant losses of 
surface soil, if the soil is subject to fire annually (Fonseca, et 

al., 2017). In the long run, only material deposited in marine 

sediment can be protected from fire (Hou, et al., 2020; Razali, 

et al., 2021). Slash and burn agricultural practices improves soil 

fertility, which is one of the reasons for burning crops and 

pastures (Thomaz and Staffan, 2020). Considerable research 

has focused on the potential for fire to boost soil fertility. Fire 

can improve soil formation by speeding up the decomposition 

of live and dead organic matter above the soil and its input 

(mostly in charred forms) into the soil which may increase the 

pH of the soil (Santin, et al., 2016). 

IV. CONCLUSION AND RECOMMENDATIONS 

Conclusion 

Comparing the soil sample from the study shows that the pH of 

burnt soil at from Obinze and Ihiagwa after slash burn was 

slightly acidic except that of Eziobodo which was within the 

range that plants prefer. However, from the research findings 

Obinze and Ihiagwa could be conducive for some acid-

sensitive crops this could be as a result of additional material 

added to the soil in form of ashes. These ashes are made up of 

mineral elements and burned organic components. Low 

percentage of organic matter and nitrogen where recorded 

except in Eziobodo. There was an increase in levels of calcium, 
magnesium and copper in burnt areas but with decrease in 

potassium levels. High temperatures were responsible for 

changes in potassium and Manganese levels in all the locations 

of which the ECEC was not an exception. Fire has a major 

impact on soil parameters because organic matter (OM) that are 

on the surfaces or close to the surfaces are rapidly combusted. 

Fire can directly alter soil parameters through heating and 

combustion processes, as well as indirectly through changes in 

vegetation cover and greater redistribution of soil through rapid 

post-fire erosion. Subjecting soils to slash and burn could be 

harmful to soil inhabitants such as micro-organisms and macro-
organisms. Apart from that, microbial biomass, seed bank and 

fine roots) were destroyed by slash and burn agricultural 

practices. Fire has ability to add or delete mineral element from 

the soil which could be beneficial and detrimental to soil 

management. 

Recommendations  

Due to composite connections involving fire and soils, slash 

and burn agricultural practices have significant direct impacts 

on soils, resulting in significant changes in soil vegetation 
cover, increased soil fertility, organic carbon and organic 

matter contents, weathering, and, ultimately, soil formation. 

Slash and burn agricultural practice has both positive and 

negative benefits. However, future research work should 

investigate the Effects of soil temperature on some soil 

properties and plant growth and Slash-and-burn cultivation 

practice and agricultural input demand and output supply. 
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