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 This study assessed the usefulness of poultry and swine manures in the improvement of soil properties, 
microbial counts and dehydrogenase activities. A randomized complete block design was applied with three 
replicates consisting of poultry and swine manures as treatments applied at the rate (30 t ha−1) on each of 
the two experimental plots. Soil samples obtained from depths 0-15 cm and 15-30 cm at week 0, 2, 4, 6, 8, 10 
and 12 for dehydrogenase and microbial densities using standard procedures. The pH (H20) slightly increased 
from 4.08 to 5.60 following manure application. At 0-15 cm soil, poultry manure increased pH by 25% soil 
while swine manure increases by 21%.  Potential dehydrogenase recorded highest amount of production 7.09 
Mg g-1 at 6 weeks of decomposition treated with swine manure at 15-30 cm soil depth.   Bacterial counts 
increased from 1.27 x104 Cfu g-1   to 6.00 x107 Cfu g-1    in soil treated with poultry manure whereas soil 
amended with swine manure increased from 1.50 x104 Cfu g-1    to 7.10 x107 Cfu g-1. The results revealed that 
swine manure enhanced dehydrogenase production and microbial diversities than poultry manure.   
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1. INTRODUCTION 

Tropical soils are characterized by low soil organic matter, pronounced 
weathering effects, low pH, low cation exchange capacity, low base 
saturation, low fertility and often associated with different nutrients 
deficiencies. However, animal manures are very important to the soil 
system because of numerous roles they perform which include; plant 
nutrients supply, improvement of soil organic matter content of the soil, 
increased soil pH, increased soil cation exchange capacity, generating the 
glue critical to stable aggregate, increased water holding capacity of the 
soil and also improved soil macro-structure as well as erosion resistance 
(Adebola et al., 2017).  

Animal manures potentially hosts microorganisms.  The decomposition of 
larger amount of animal manures are performed by bacteria while fungi 
decompose the more complex or resistant material found in the manures 
(Yamamoto and Nakai, 2019). Environmental variables mostly physico-
chemical properties of the soil, temperature, moisture level of the as well 
as the amount of C/N ratio affect the rate of decomposition of animal 
manures by soil microbes (Meng et al., 2019). The amount of carbon and 
other nutrients in animal manures increased microbial diversity, most 
importantly bacteria diversity although fungal are fewer in number in soils 
treated with animal manures (Rastogi et al., 2020).  

These microorganisms are responsible for different agro ecosystem 
functions such as humus formation through decomposition of animal 
manures, formation of a stable aggregate, nutrients cycling mostly 
nitrogen and phosphorus and other key soil transformation processes, 
bacteria, fungal and actinomycetes are the dorminant microorganism 
found in animal manures during decomposition (Karnchanawong and 
Nissaikla 2014; Maeda et al., 2013). For microorganisms to achieve the 
function of nutrients transformation and decomposition of animal 
manure, enzymes are produced, but its activities during decomposition of 
animal manures are often faced by some environmental variables such as 
soil pH, soil moisture, oxygen availability, quality of substrate present and 
soil depth (Delgado et al., 2004; Rebollido et al., 2008). 

Dehydrogenase occurs in all living microbial cells intracellularly (Yuan 
and Yue 2012; Zhao et al., 2010). Dehydrogenase is a complete measure of 
total activity of soil microbes; thus, it is an index of microbial activity in the 
soil as it plays a vital role in the dynamics of animal manures during its 
decomposition, important in nutrient cycling and in the improvement of 
soil structure as the manures decompose (Paradelo and Barral 2009). 
Dehydrogenase is essential in the oxidation of soil organic matter 
biologically through the action of transfer of hydrogen from the organic 
substrate to inorganic acceptors (Zhang et al., 2010). Some researchers 
reported soil dehydrogenase (EC.1.11) as the main representative of 
oxidoreductase enzymes (Gue at al., 2009). The role of dehydrogenase is 
in consonance with microbial biomass. 

Therefore, it is worthy of note that microorganisms and dehydrogenase 
are sensitive to animal manures application to soil. Consequently, the 
relationship between dehydrogenase and microbial abundance during the 
period of decomposition of animal manures in soil is not obvious in a 
tropical soil. Based on above, the aim of the research was to asses 
microbial diversity and dehydrogenase activities in soil amended with 
poultry and swine manures in a tropical soil of southeastern Nigeria. The 
specific objectives were to determine the physico-chemical properties of 
the studied soil before and after the application of animal manures and   
establish the relationship between microbial population and potential and 
actual dehydrogenase activities of the test soil. Thus, the research is key to 
improving nutrients status of tropical soils as well as knowing the right 
time to plant after application of animal manures. 

2. MATERIALS AND METHODS 

2.1  Study Area 

The research was conducted in Uyo, southeastern Nigeria, lying between 
latitude 50 01’ 05’’ and 50 01’10’’N and longitude 70 59’ 50’’ and 70 59’55’’ E. 
The climate is tropical hot humid characterized by two distinct rain (Aril 
to October) and dry (November to March) seasons. Rainfall is bimodal 
(July and September) and heavy with annual range between 2000 to 3500 
mm. Temperatures are uniformly high averaging between 28 to 30 0C 
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while relative humidity is high about 75%. The permeability of the soil is 
high, well-drained, structures are unstable, very low in organic matter 
content and derived from coastal plain sand (Ojiaka, 1975). The vegetation 
is rain forest characterized by secondary forest and usually interspersed 
with wild oil palm. Shifting cultivation is the traditional land us in the area, 
associated with slash-and-burn. Bush fallow system is the traditional way 
of replenishing lost nutrients. 

2.2    Experimental design 

Complete randomized block design (CRBD) was employed for the 
experiment and the plot size used for manure application measured 4.0 m 
x 4.0 m with plots separated by 1.5 m apart  

2.3 Field Study 

A total of six experimental plots were made, three plots for cured poultry 
manure (PM) amendment and another three plots for cured swine manure 
(SW) amendment. The experimental plots were cleared, plowed and 
harrowed prior to applications of amendments.  The amendments were 
obtained from University of Uyo Teaching an Rearch farm, Nigeria.  The 
amendments were applied at a rate of 30t ha-1   on each of the experimental 
plots based on the recommendation for southeastern Nigeria soils   and 
were allowed to decompose for a period of ninety days, soil samples 
obtained from depths 0-15 cm and 15-30 cm at week 0, 2, 4, 6, 8, 10 and 
12 for dehydrogenase activity and microbial diversity through the use of 
soil auger and sterilized polyethene bags (Afangide et al., 2020). Soil 
samples were also collected before application of amendments and after 
twelve weeks of decomposition. 

2.4 Experimental design and treatments 

The soil samples were allowed to air-dried and sieved through a 2- mm 
sieve. Particle size distribution, pH was measured using glass electrode 
organic carbon, available phosphorus, total nitrogen, effective cation 
exchange capacity, exchangeable acidity (Gee and Or 2002; Thomas 1996; 
Thomas 1996; Nelson and Sommers 1996; Thomas 1996; Bremner 1996; 
Olson and Sommers 1982). Manures were properly air-dried, milled by 
hammer to obtain its particle size less than 1.5 mm.  HNO3 and H2SO4 were 
used to extract chemical constituents of the manures following digestion. 
PH, total nitrogen, organic carbon, available phosphorus was analyzed 
using standard methods (Kaira and Maynard, 1991; Cater, 1993).  

2.5   Microbial Analyses 

Bacteria, actinomycete and fungal counts in the soil amended with animal 
manures were serially diluted by method outlined by through the use of 
different sterilized growth media. Nutrient agar (NA) was used for 
bacterial isolation (Benson, 2002). Actinomycete isolation agar was used 
to isolate and enumerate. Malt extract agar (MEA) was employed for 
fungal counts. A serial dilution that varied from 10-1 to 10-5 was then 
prepared in triplicate and one gram of amended soil with animal manures 
in nine ml of saline solution and aliquot of about 100ul was spread to each 
of the plate. The plates were incubated at room temperature and 
enumeration was done after two days for bacterial count, while 
actinomycete and fungal counts were enumerated after five days, 
expressed as colony forming unit per gram (cfug-1). They were 
characterized and identified based on cultural, microscopic and 
biochemical features as described (Cheesebrough, 2006). Fungal (Oyeleke 
and Qksusami, 2008). Actinomycete (Eka and Fogathy, 1992). 

2.6   Determination of Dehydrogenase Activity 

The method outlined by was used to determine dehydrogenase. 3g of 
moist soil, 2g of Caco3 was prepared and mixed thoroughly (Tabatabai, 
1982).1ml was taken from  3% aqueous solution  of 2,3,5- triphenyl 
terazolium chloride, 2.5ml of distilled water and also 2.5ml of glucose 
solution were used for both actual and potential dehydrogenase, it was 
incubated at 37oC for 24 hours  and 10ml of methanol added, the contents 
were shaken for one minute, it was then filtered through filter paper. The 
dehydrogenase was measured calorimetrically at 485nm and expressed as 
mgtriphenyl formazan (TPF) per gramme of soil. 

2.7 Statistical analysis 

Data were subjected to analysis of variance (ANOVA) using the software 
package (SAS, 1999). Means were compared using Duncan Multiple Range 
Test at 5% level of probability. Correlation analysis was used to determine 
the relationship between dehydrogenase and microbial diversity. 

3. RESULTS AND DISCUSSION 

3.1  Manure Characterization 

Poultry and swine manures characterization are shown in Table1.The 
results revealed that some chemical properties such as pH, available 
phosphorus and organic carbon were higher in poultry manure than swine 
manure. There was a slight increase of pH in poultry manure which may 
be ascribed to degradation of acid- type compounds and increase in 
ammonia as reported (Bustamante et al., 2008). The variation in chemical 
parameters of poultry and swine manures may also be as a result of feed 
supplied to the animal, age and nutrients dynamics (Chadwick et al., 2000). 
Consequently, swine manure was higher in organic carbon, total nitrogen 
and C/N ration than poultry manure, showing that mineralization will be 
rapid in poultry manure treated soil than swine manure amended soil due 
to decrease in activity of microorganism because of elevated amount of  
C/N ratio as reported (Azam, 2002) 
 

Table 1: Chemical Characteristics of the Manures used for the Study 

Properties Poultry manure 
(PM) 

Swine manure 
(SM) 

Total nitrogen g kg-1 56.2 62.4 

Organic matter g kg-1 762.3 675 

Organic carbon g kg-1 370.4 462.7 

Available phosphorus g kg-1 28.2 25.0 

C/N 7.5 9.6 

pH(H20) 7.38 6.58 

 
The relative proportion of Sand, silt and clay at 0-15 cm and 15-30 cm soil 
depths are shown in Table 2. Sand, silt and clay ranged from (838.33-
876.46) g kg-1, (42.00-62.47) g kg-1 and (78.54-102.98) g kg-1 respectively. 
Variations occur in particle sized distribution following the application of 
treatments but the changes were not different significantly (p<0.05). The 
textural class was loamy sand irrespective of depths and treatments, 
although they were not statistically different showing that soil texture is 
and intrinsic property of the soil. This finding agreed with who reported 
that variation in texture of the soil does not occur easily but can occur after 
many years of cropping, irrespective of different agronomic practices 
employed (Hulugalle, 1994).  The pH (in H20) varied from 4.08 to 5.60, 
indicating that soil was strongly acidic. 
 
However, it is a discernable proof of soil reaction in southeastern Nigeria 
which may be attributable to acidic nature of its parent material and high 
influence of leaching as asserted (Uzoho et al., 2017). Soil organic carbon 
ranged from (1.30-2.40)  g kg-1 ,toal nitrogen varied from (0.08-0.18) g 
kg-1  and available phosphorus ranged from (35.67-70.00) g kg-1, which 
were low. Their values were consistently greater than unamended soil 
(Table 2). The accumulation of soil organic carbon increased by 33 % and 
36 % at surface and subsurface soil respectively while swine manure 
treated soil increased by 33 % and 37 % at top soil and subsoil 
respectively.  Swine manure treated soil recorded highest organic carbon 
than Poultry manure treated soil. The variations may be due to manure 
quality and C/N ratio that may influence the deposition of carbon in the 
soil as asserted (Puttaso et al., 2011). Soil organic carbon was low/ 
medium based on the rating of who rated SOC as low (0.5-1.5) % and 
medium (1.5-3) % (Tekalign, 1991).  Similarly, the values of total nitrogen 
was low based on the rating of who rated total nitrogen as low (0.05-0.21) 
% and also, available phosphorus were low and it characterized the true 
state of southeastern Nigeria soils due to rapid loss of N by leaching of 
nitrate and inorganic PO4-1 fixation by Fe and Al compounds as reported 
by (Chizoba, 2014; Eshett et al., 1990). 

Table 3 shows microbial counts in soil treated with animal manures. Total 
heterotrophic bacterial counts ranged from 1.27 x104 Cfu g-1   to 6.00 x107 
Cfu g-1 in soil treated with poultry manure whereas soil amended with 
swine manure increased from 1.50 x104 Cfu g-1    to 7.10 x107 Cfu g-1. Total 
fungal counts varied from 2.10 x103 Cfu g-1    t0 3.33 x106Cfu g-1    in amended 
soil with poultry manure while amended soil with swine manure varied 
from 2.00 x103 Cfu g-1    to 4.73 x106 Cfu g-1. Total actinomycetes counts 
increased from 1.10 x103 Cfu g-1    to 5.40 x105 Cfu g-1    in poultry manure 
treated soil but swine manure treated soil increased from 1.44 x103 Cfu g-

1  to 5.55 x105 Cfu g-1. Each of the manures induced an increased in 
microbial community (Table 3) but the increase was very prominent in 
swine manure amended soil than poultry manure amended soil. 
 
Increased in microbial diversity in soil amended with swine manure may 
be attributed to higher carbon contents in swine manure than poultry 
manure because the autochthonous microorganisms in the soil have been 
reported to act promptly to manures containing higher content of carbon 
(Das et al., 2016). Following the application of the manures, the order of 



i TECH MAG Vol 3 (2021) 50-54 

 

 
Cite the Article: Afangide A.I., N.T. Egboka, P. Inyang , C.T. Tom, C. D. Ebele (2021). 

Influence of Animal Manures on Dehydrogenase Activities and Microbial Population in Tropical Soil of Southeastern Nigeria. i TECH MAG, Vol 3: 50-54. 
 
 

increase of microbial counts were as follows; bacteria> fungi > 
actinomycete.  Actinomycete was the least because the soil reaction was 
strongly acidic that may alter their proliferation as reported (Brady and 
Weil, 1984). At second week of manures decomposition, bacteria, fungi 
and actinomycete were remarkably higher at the top soil relative to 
subsoil which may be due to substantial number of manures at this stage 

of decomposition, but from 4th week of decomposition subsoil maintain a 
steady increase in microbial densities throughout the period of 
decomposition because of effect of leaching. This is in tune with who 
reported an increase in microbial communities owing to increase in 
livestock manures which will impact their proliferation (Li et al., 2017).

Table 2: Physico-chemical properties of the soil of the study area at 0-15 cm and 15-30 cm soil depth tested parameters 

 0-15𝐏𝟏 15-30𝐏𝟏 0-15𝐒𝟏 15-30𝐒𝟏 0-15𝐏𝟐 15-30𝐏𝟐 0-15𝐒𝟐 15-30𝐒𝟐 

Sand (mgkg-1) 876.46a 871.33a 852.33b 840.47b 868.67a 864.00b 848.67b 838.33b 

Silt (mgkg-1) 45.00cd 43.38abc 54.00dc 62.47b 42.00abc 42.33abc 52.33cd 58.69cd 

Clay (mgkg-1) TC 78.54a LS 85.29c LS 93.67b LS 97.06ab LS 89.33cd LS 93.67b LS 99.00bc LS 102.98abc LS 

pH ((H20) 4.20d 4.08d 4.20d 4.10cd 5.60b 5.48cb 5.40ab 5.10bc 

OC (gkg-1) 1.40b 1.30c 1.52b 1.40b 2.10bc 2.02a 2.40ab 2.04a 

TN (gkg-1) 0.14a 0.09c 0.12a 0.08c 0.18ab 0.10e 0.16a 0.11cd 

AVP (mgkg-1) 42.00d 36.33ab 38.33c 35.67ab 70.00a 45.67b 65.00b 43..33bcd 

ECEC ( Cmolkg-1 ) 12.23b 10.44c 13.10a 10.52c 18.26ab 15.69cd 17.23ab 13.80b 

Key: Mean values with the same letter (s) within the rows are not significantly different from one another at p<0.05.  OC –organic carbon, TN – total nitrogen, 
AVP – available phosphorus, ECEC – effective cation exchange capacity, P1 and S1-represent soil untreated with poultry and swine manures respectively, P2 
and S2 – represented soil treated with poultry and swine manures respectively. TC- Textural class 
  

Table 3: Total microbial counts (Cfu g-1) in top-soil and sub-soil treated with poultry and swine manures 

Microbial 
counts 

Soil depth 
(cm) 

Week 0 
(×103 x104  Cfu g-1) 

Week 2 
(×104 

x106Cfu g-1) 

Week 4 
(×104 x105 

x106Cfu g-1) 

Week 6 
(×105 x106 

x107Cfu g-1) 

Week 8 
(×104 x105 

    Cfu g-1) 

Week 10 
(×103 x104 

x105Cfu g-1) 

Week 12 
(×103 x104 

x105Cfu g-1) 

THBC (pd) 0-15 1.90x104a 1.60x106b 5.80x106a 4.60x107b 1.50x105a 6.40x104a 4.40x104c 

 15-30 1.27x104c 1.30x106a 7.00x106ab 6.00x107b 1.56x105a 6.73x104a 5.60x104c 

THBC (sm) 0-15 2.42x104a 1.92x106b 6.62x106a 6.40x107ab 2.30x105ab 1.67x105a 1.50x105a 

 15-30 1.50x104a 1.78x106a 8.00x106ab 7.10x107a 3.50x105a 1.80x105a 1.67x105a 

TFC (pd) 0-15 2.10x103b 5.30x104a 2.50x105a 2.60x106b 5.63x104a 2.50x104c 2.10x103b 

 15-30 1.50x103b 4.00x104a 3.10x105a 3.33x106ab 4.33x104b 2.63x104b 2.40x103b 

TFC (sm) 0-15 5.20x103b 5.20x104a 5.40x105a 2.40x106b 7.00x104a 4.20x104a 2.30x103b 

 15-30 2.00x103a 4.20x104a 4.67x105a 4.73x106a 6.40x104ab 3.40x104a 3.60x103a 

TAC (pd) 0-15 1.50x103b 1.50x104a 3.90x104a 2.70x105b 1.20x104ab 3.00x104a 1.90x103b 

 15-30 1.10x103a 1.18x104b 4.43x104cb 5.40x105b 1.10x104a 4.10x104a 2.70x103a 

TAC (sm) 0-15 1.92x103a 1.60x104a 5.00x104a 4.20x105ab 1.70x104a 4.20x103a 2.40x103b 

 15-30 1.44x103a 1.50x104a 6.70x104a 5.50x105ab 2.50x104a 4.70x103a 3.40x103a 

Key: Mean values followed with the same letter(s) within the rows are not significantly different (p<0.05) THBC= Total heterotrophic bacterial count, TFC 
= Total Fungal count; TAC = Total Actinomycetes count Pd = Poultry dropping; Sm = Swine manure 
 
3.2 Different microbial species isolated from the test soil 

Diverse microbial species are shown in (Table 4), bacterial isolates were 
identified as Klebsiella Sp, pseudomonas aeroginosa, Bacillus subtilis, 
Escherichia coli, Streptococcus sp, and Enterobacter sp. Actinomucete 

isolates were Actinoborocallus sp and Streptomyces sp. Fungal isolates 
were Aspergillus Flavus, Clasdosporium Flvum, Trichophyton sp, Botrytis Sp, 
Rhizopus Stolonifer, Mucor mucedo, Fusarium Sp, Cephalosporium sp, 
Penicillium notatum, Verticillium alboatrum, monilia stilophila, Gliocladium 
sp etc. 

Table 4: Microbial isolates from the test soil 

S/N BACTERIA FUNGI ACTINOMYCETES 
1. Klebsiella sp Aspergillus Flavus Actinoborocallus sp 

2. Pseudomonas aeroginosa  Clasdosporium Fulvum Streptomyces sp 
3. Streptococcus sp Trichophyton sp  

4. Baccilus subtilis  Botrytis sp  
5. Escherichia coli Rhizopus stolonifer  
6. Enterobacter sp Mucor mucedo  

7.  Fusarium sp  
8.  Cephalosporium sp  

9.  Penicillium notatum   
10.  Verticillum alboatrum  

11.  Monilia stilophila  

12.  Gliocladium sp  

Table 5 shows actual and potential dehydrogenase activities in soil treated 
with poultry and swine manures. Potential dehydrogenase varied from 
(1.80- 6.72) Mg g-1 in soil treated with poultry manure while soil amended 
with swine manure increased from (1.65-7.09) Mg g-1.  Surface layers 
recorded relatively higher level of potential dehydrogenase than 
subsurface layers at 0 week and week 2 of manures decomposition due to 

effect of nutrient cycling and higher levels of manures on the surface soil 
at the early stage of decomposition.  Although, 4th to 12th weeks of 
decomposition of manures had greater accumulation of enzymes at the 
subsurface layers owing to intense leaching which is the true 
characteristics of humid tropical region.  Increase of potential 
dehydrogenase at the surface soil during its early period of decomposition 
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agrees with the finding of Yuan and Yue (2012) who reported that the 
more the quantity of animal manures, the more enzymes production due 
to its attendant microbial biomass. Poultry manure increased potential 
dehydrogenase by 67%, 57%, 45%, 43%,35% and 31% at week 2,4,6,8,10 
and 12 of decomposition from the surface layers respectively. Actual 
dehydrogenase ranged from (0.62-5.63) Mg g-1 in poultry manure treated 
soil whereas swine manure amended soil varied from (0.96-5.18) Mg g-1. 
Actual dehydrogenase was consistently higher in swine manure treated 
soil than poultry manure treated soil. This may be ascribable to 
enrichment of swine manure with nutrients which support higher 
microbial activities. This is in line with who stated that the amount of 
enzymes accumulation in the soil has a direct proportion to amount and 
quality of manure used (Chang et al., 2007). 
 

Table 5: Changes in potential and actual dehydrogenase activity in 
top-soil and sub- soil treated with poultry and swine manures 

Poultry manure treated soil 
Duration Potential dehydronase  

Mg g-1 
Actual dehyrogenase  
Mg g-1 

 0-15 cm 15-30 cm 0-15 cm 15-30 cm 
0 Week 2.08ab 1.80a 1.78b 0.62b 
Week 2 6.43a 3.82b 4.71a 3.17b 
Week 4 4.86b 6.64a 3.79b 4.88a 
Week 6 3.75b 6.72a 3.32c 5.63a 
Week 8 3.63b 5.68a 3.27d 5.26a 
Week 10 3.18b 5.45a 2.94bc 4.45a 
Week 12 3.03b 4.57a 2.20c 3.54ab 
Swine manure treated soil 
0 Week 2.42b 1.65b 1.88a 0.96b 
Week 2 6.91a 4.25b 4.88a 2.99b 
Week 4 5.16b 6.60a 3.95b 5.18a 
Week 6 3.92b 7.09a 3.49b 5.52a 
Week 8 3.60b 6.11a 3.70c 4.73b 
Week 10 3.45b 5.76a 3.50bc 4.26ab 
Week 12 3.34b 4.55a 3.29bc 3.91a 

Key: means values with the same letter(s) within the rows are not 
significantly different from one another at p<0.05. 

3.3 Relationship between microbial densities and alkaline and acid 
phosphatase 

The relationship between microbial densities and potential and actual 
dehydrogenase are shown in (Table 6). Bacterial density showed a 
positive and significant relationship with potential dehydrogenase at the 
top soil treated with poultry and swine manures (r= 0.580*, 0.574*) 
respectively, while sub soil treated with poultry and swine manures were 
positive but non- significant relationship (r= 0.187 ns, 0.373 ns).  Actual 
dehydrogenase had positive and non- significant correlation with bacteria 
in soil amended with poultry and swine manures in the surface layers (r = 
0.496 ns, 0.498 ns) respectively, but subsurface soil amended with poultry 
and swine manures were positive and non-significant correlation with 
actual dehydrogenase (r = 0.438 ns, 0.336 ns) respectively.  

Actinomycete and potential dehydrogenase were positively and 
significantly correlated with poultry and swine manures at the top soil 
amended with poultry and swine manures (r = 0.654*, 0.772*) 
respectively, whereas the relationship in subsoil treated with poultry and 
swine manures were positive and non-significant (r = 0.018 ns, 0.132 ns) 
respectively. Actual dehydrogenase showed a positive and significant 
correlation with actinomycete counts in top soil treated with poultry and 
swine manures (r = 0.618*, 0.721*) respectively, while subsoil treated 
with poultry and swine manure were positively and non-significantly 
correlated with actual dehydrogenase (r = 0.286 ns, 0.099 ns) respectively. 
This relationship implies that an increase in actinomycete counts will lead 
to an increase in dehydrogenase activities, particularly in the surface soils.  

The activities of fungi and potential dehydrogenase were significant and 
positively correlated to poultry and swine at the surface layers (r = 0.764*, 
0.840*) respectively, while subsurface layers showed positive and non-
significant relationship with poultry and swine manures (r =0.244 ns, 0.164 

ns) respectively. Actual dehydrogenase showed positive and significant 
relationship with fungi at top soil treated with poultry and swine manures 
(r = 0.731*, 0.758*) respectively, but subsurface layers were positive and 
non-significantly correlated with actual dehydrogenase in soil amended 
with poultry and swine manures (r = 0.017 ns, 0.106 ns) respectively. This 
significant and positive relationship of dehydrogenase activities with fungi 
at the top soil imply that animal manures improve fungi activities and 
consequently dehydrogenase production in soil. 

Table 6: Pearson Correlation between Microbial Densities and 
Dehydrogenase Activities in Top-soil and Sub-soil Treated with 

Poultry and Swine Manures (n=5). 

Statistical pairs ᴦ       -     values 

Poultry manure treated soil Top-soil Sub-soil 

Bacterial density and potential 
dehydrogenase 

0.580* 0.187ns 

Bacterial density and actual 
dehydrogenase 

0.496ns 0.438ns 

Actinomycete density and 
potential dehydrogenase 

0.654* 0.018ns 

Actinomycete density and actual 
dehydrogenase 

0.618* 0.286ns 

Fungal density and potential 
dehydrogenase 

0.764* 0.244ns 

Fungal density and actual 
dehydrogenase 

0.731* 0.017ns 

Swine manure treated soil 

Bacterial density and potential 
dehydrogenase 

0.574* 0.373ns 

Bacterial density and actual 
dehydrogenase 

0.498ns 0.336ns 

Actinomycete density and 
potential dehydrogenase 

0.772* 0.132ns 

Actinomycete density and actual 
dehydrogenase 

0.721* 0.099ns 

Fungal density and potential 
dehydrogenase 

0.846* 0.164ns 

Fungal density and actual 
dehydrogenase 

0.758* 0.106ns 

Key: *= significant at 5% probability level. 
ns =non- significant 

4. CONCLUSIONS 

The results of the experiments showed that poultry and swine manures 
amended soil improved pH, organic carbon, total nitrogen and available 
phosphorus content of the soil of the study area relative to unamended 
soil. Soil amended with swine manure showed a consistent higher level of 
production of actual dehydrogenase than amended soil with poultry 
manure. The results also revealed that application of animal manures 
improved microbial densities with swine manure recording higher 
microbial counts than poultry manure. Microbial counts increased in the 
order of bacteria > fungi > actinomycete. Consequently, there was a 
positive and significant relationship of bacteria with potential 
dehydrogenase in top soil amended with poultry and swine manures.  
Further investigation is necessary to assess the potential of animal 
manures in the improvement of soil properties, dehydrogenase 
production and microbial densities in a tropical environment. 
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