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ABSTRACT

the ovenrrence ot Tungi and bacteria in Aton, Tanke. Badi. Boloranduro and Hlemona
sotls ol the Thsversity of Horin Teaching aind Rescareh Farme and the impact of some
physicochemical properties of the soils on distribution ol microorganisms were studicd.
Flhe sond dilution technigue wis used o isolate bacterin and fungi on Nutrient Agar and
Polato Dextrose Agar Plates vespectivedy. Cultural and microscopic chiracteristics were
cmplosed in the identilication of isolates. The populiiion density of Tungi in the soils was
in the opder Afon - Hemona - Tanke -~ Bolorundura - Badi series while that ot bacteria
was in the order of Aton Tanke  Bolonmdure  Badi - Hemona series. The high
microb b doad of Alon series way alleibuted 10 a combination of Gactors such as it
relative s Bigh organic matier content (0. 20%a) and Elleaive Cation Exchange Capacity
(9.93), the sy Toam tenture and the pH (3,700 A variety of fungal and bacterial species
assacktted with pitrogen fination and organic matter decompusition were isolated from all
the soils, The mycoflora of Hemaona soil wis dominated by saprophytic Aspergffus spp
while plant pathogeme monlds such as Colletorrichim sl P usarinm species occuried
frequently in the other soils. The trequency ol acewrrence of Colletotriclm sp in Alon
was 32% while Fusariam spp was 87 in Badi. 36" in Fanke and 5% in Bolorunduro.
fie ocenrrence of enteric bacterian in high onmbers in Bodorundura and Hemona soils wis
antributed 1o the presence of grazing cattle in the Gamlands. 1t was concluded that tor
aptmm crop vicla, Afon. Badi. Fanke and Bolosundoro soils need to be treiated with
appropraate fungiciaes betore the cultivation of crops.

INTRODUCTION

Soil microorganisms play a very signilicant role in soil formation.
organic  matier  decomposition and in the  vansformations of toxic
metabolites in soil. They praduce enzymes that allow them to use such
tonic compounds as food. The action of soil microorganisms make
essentatl clements such as nitrogen. sulphur. phosphorus,  iron and
manganese available o plants (Lambert er al: 1979, Also. some soil
microorganisms act o protect plant roots from invasion by soil parasites
and pathogens by producing antibioties and intracclular enzymes (Gilbert
et al. 1994).
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The Teaching and Rescarch Farm of the Faculty of Agriculture
Uiniversity of llorin was set up in 1984/85 academic session as field
laboratory for students o Agriculture and staff rescarchers in the field of
Agriculture. 1t was to serve as a place for practical farming and application
of rescarch findings 10 foods and raw materials production (Fasakin.
1983).

A pedological study of the soils of the University of Hlorin Feaching
and Rescarch tarm was carried out by Ogunwale ef al. (2000). Five soil
series namely Afon. Bolorunduro. Badi. Hemona and Tanke were reported
based on’ physicochemical  characteristics.  There is  however no
information on the microbial ccology of the soil series in the Teaching and
Rescarch Farm.

This rescarch work was thus carried out to study the occurrence of
fungal and  bacterial  species and  the impact of physicochemical
characteristics of the soil series in the Teaching and Research Farm on the
distribution of the microorganisms.  Such information on the microbial
ceology of the soil series of the University of lorin Teaching and Rescarch
Farm would be useful in manipulating the soil environment for improved
crap yield and achicvement of the objectives for setting up the farm,

MATERIALS AND METHODS

Sources of soil samples

Soil samples were collected from profile pits of five soil series in the
Unilorin Teaching and Rescarch Farm using the random sampling method.
Auger samples were collected from each of the sampling unit at 15-30cm.
The soil samples were transported to the labaratory in well-labelled
polyethylene bags. The core samples were then air-dricd and passed
through a 2mm sicve. The physicochemical and microbial analyses of
samples were then carried out.
Physicochemical analyses

Yarticle size analysis of the soil samples was by the hydrometer

method ol Bouyoucos (1951). The cation exchange capacity (CEC) and
exchangeable bases (K. Ca. Na. Mg were determined by ammonium
acctate method of Chapman (19635). The effective CEC was  then
caleulated by the sum of exchangeable bases and total acidity (AL 1), The
total soil nitrogen was determined by the Macrokjedahl analysis (Bremner.
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1063). Suil pll was measured in suspension of soil in water using Pye
Linicam model 292-mk2 pll meter. The wet oxidation method of Walkley
and Black (193:h was gsed in the determination ol soil organic carbon.
The organic matier content was then caleulated by multiplication with a
correcting factor (1 T4y, The Bray method was used in the determination
ol avatlable phosphorus (Murphy and Riley. 1962).
Microbial analyses

Catiure media used for the isolation ol lungi and bacteria were
Potato Destrose Agar (PDA) and Nutrient Agar (NA) respueetively. In
estimating the fungt and bacteria populistion. ten fold serial dilunons ol
soil suspensions were made in sterile water. e pour plate techniguie was
used o culture fungi and bacteria lrom 1t and 107 soil difutions
respectively. The POA plites were incubated at 28" MC for 3-3 days
while the NA plates were incubated tor 24 hours. After the incubation
period. colony-lorming units were counted. Phe [requenuics of oceurreice
of isolates were then calculated. The standard crrors ol data collected from
tripheate deteriminations  Were also caleulated. Bacteria isolates were
identificd with the aid of culwral Characteristics. eeld morphology and @
number of ph_\sin\ngicul and biochemival ests such as motility test
catalase sk anactohic growth. and sugar fermentation Wsts with referencee
W Baird-larke (1074 Cubwral and  microscopic morphological
characteristics wore also employed nthe idenntication ol fungal isolates
with icterenee o Gilman (1978 The Wemtitication of the Fusarium
species Was pased  on the piamentation ol culonies. presciey of
chiamydospores. and the structure ol micro & macroconidia (Marasus ¢
al . VO83).

RESULTS

|’hysicuchcmi'nl characteristies of the soils of University of Horin
Teaching and Research Farm

Table 1 shows the ph_\‘simchcmicu\ characteristies o the
University of Hovn I caching and Research Tarm Botorunduro. Tanke and
llemona series had loamy sand exure while \ton and Baddt series are
sandy foams. Yhe pH range recorded tor the fise wil serivs was .7 10 0.8.
flemotil series had o higher organic matier fevel (1,287 0y and higher totad
itrogen (3.A4"%a) than other soil series. Lhe towest tevel of arganic mattey
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(1130 ) and Jowest jevel of Etfective Cation Iachange Capacity [ECECY
(3.63 emolkg) were ohserved in Bolorunduro serivs. Lanke series had the
highest avinlable phosphorus but the lowest total mtrogen content. The
FCEC and total acidity sere highest i Aton series, Feast wtal acidity
was recorded in Baddi senes.

Table 1: Some ||l|)'sic(»clnc11|iczll characteristies ol the sails of the
U niversity of Horvin Teaching and Research Farm

('ll:u':lclcl'is!ics Sail Series

Bolorundure Afon Badi  Hemona IH.;nlu.

pll 6.4 37 6y 04 08
OM (*0) 015 (.2 012 0.20 018
Catemol k) 27 79 0.7 1.5 6.4
Mg 7 2.2 1.3 0.7 4.4 1.2
N " 0.2 0.4 a2 o 015
Na 7 0.1l 0l 010 W8 013
Fotal acidity 042 07 TR 0.31
BFEC , 5.63 DR s 6A2 8.19
Available P appm) 1202 N0 9,73 1350 12.14
Total N (%) §.7 A (WY 34 0.6
Texture ! 1.5 St St LN 1.5

O Opganic Matier

FOEC I fieetive Cation I achinge Capaeity,
1S Loamd sand

S Sandy loam

Ocenrvence of Fungi and Racteria in the soils of University of Horin
“Teaching and Research Farm

he total Tungal amd bacterial count of the soils of Uiniversity of
Horin Yeaching and Rescarch Larmare down  Figare Population of
lungi folloned the orders Aton - Hemonad fanke - Ralorundure = Badi
series while the total population hacterial coumt was i the order ol Afon =
{anke > Bolorundura Badi - Hemont serics.

»
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Table 2: Frequencey of occurrence of the predominant bacteria species
in the soils of University of Horin Teaching and Research Farm

Soil Series Predominant Bacteria Y% Frequency of

e e .. Species o eccurence
Alon Nitrosocaceus sp 34
Badi Listeria ap 83
Bolorundure Excherichia coli 40
Hemona P'roteus ap 34
Tanke - Eseherichia coli 1

DISCUSSION

The laghest fungal and bacterial counts in Afon series (Fig. 1)
could be due 10 a combination of factors. It could be partly atteibuied 1o its
organic matter and FCEC content which were relatively higher than those
of other soils (Table ). According o Adams e al. (1999). the highest
bacteria numbers and the numbers ol lilamentous fungi i soil vary
directly with the content of utilizable organic matier. The  bacteria
population of Hemona soil was rather low despite its high organic matter
content. It is possible that protozoans and other microbial groups that prey
on bacteria cells are abundant in this soil. Microbial activitics were
supported 1 v pH levels of the tive soils (3.7-6.8). Highest number of tungi
recorded in Afn series could be as a result of its having the lowest pll.
Bacteria thrive i a range of pll 3.5-7.5 while fungi tend to dominate the
more acid soils (Alexander. 1977). The sandy loam (exture of Afon series
may also be a contributing factor 1 its high microbial content. Sandy
loams tend to be better acrated than finer textured soils and this results in
higher microbial activities (Adams er al., 1999)

The high frequency ol oceurrence of Colletowrichum sp (Fig. 1) in
Alon scrics is of particular significance. Members of the  genus
Colletorrichum are pathogens of a number of craps. Onwelemu and Sinha
(1991) reported that Colletotrichum indenthianum causes anthracnose in
cowpea. They also stated that other Colletotrichum species especially .
dermatym, C. truncatum and C. capsi attack  legumes  causing blotch
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diseases. Legumes and other crops could thus be in danger of infection hy
Colletotrichum species when cropped in Afon scries.

Boloryndura series had the highest variety of fungal species as
shown in Figure 2. These isolates. which belong to five fungal genera;
Penicillinm,  Aspergillus.  Trichoderma,  Fusarium and Rhizopus  were
probably able o thrive well in this series because of the warm humid
condition of the soil and favourable hydrogen ion concentration. Marasus
et al. (1983) stated that Fusaria are prevalent in the tropical countrics.
Fusarium is one of the most ubiguitous genera of plant pathogenic fungi.
Several species of Fusaria produce mycotoxins such as trichothecencs.
~ butenolide. moniliformin and  zearalenone on a varicty of substrates
(Marasus ¢ ¢, 1983). Hill and Waller (1988) also reported that Fusarium
spp cause wilt in okro and stem rot in groundnut. '

Many species of’ Fusarium were found to occur in Badi series.
This could be a response to cultivation of cowpea in this serics. In a study
carried out by Odunia (1978). Fusarium species were found 1o be the most
abundant rhizoplanc fungi of cowpea. He reported that exudation from the
root of cowpea and sorghum enhanced the germination of conidia of four
Fusarium specics: Fusarium soluni. I oxysporum, F. semitectum, |
sulpharcum. “These four species of Fusarium were encountered in Badi
series which had a history of cowpea cultivation.  This could also explain
the abundance of Fusaria in three out of five soils studied. A number of the
predominant fungal isolates of Tanke series (Aspergillus, Fusarium and
Geotrichum species) (Fig. 2) have also been associated with discases of
many crops. Fusariun soluni for example was said 10 be frequently
responsible for seedling blight of cowpea and reddish stem cancer of
Phaseolys (Allen. 1984). The predominance of Aspergillus spp in llemona
series (Fig. 2) could be attributed to the high organic matter content of the
soil, Aspergillus spp are ccllulose decomposing fungi and it is known that
improving the nutrient status of soil by crop residue incorporation, green
manuring and animal manuring. increases the population of Aspergillus
soil (Abdel-Kader ¢r al.. 1983).

The presence of Nitrosococeus, a genus of nitnfying bacteria in
high numbers in Alon scries points 1o a higher available mtrogen content
and could therefore explain higher fungal and bacterial population in this
series. Lscherichia coli and Proteus sp that dominated the other four soil
serics most probably found sheir ways into the soil through animal manurc
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Alexander (1977) stated that the presence of Enterobacteria such as . coli
in arable land may result from fecal droppings of animals and birds. The
villages surrounding the Teaching and Rescarch Farm have been reported
1o be occupied by nomadic herdsmen who rear their animals
indiscriminately (Ogunwale ef al.. 2000,

CONCLUSION
This study has shown that apart Irom the occurrence of heterotrophic
bacteria and fungi associated with decomposition of organic matter and
nitrogen lixation, pathogenic microorganisms also exist in high numbers in
Aton, Badi. Bolorunduro and Tinke series. Proper care should theretore be
taken in cultivation of susceptible varieties of crops in these series,
Planting of disease resistant sceds. treatment of soils and sceds with
appropriate fungicides and healthy cultivation practices could be of help.
towever. Hemona series could be cropped with a number of crops without
fear of pathogens sinee it is predominated by saprophytic organisms.
More information on the functional groups of microorganisms in
the soils of University of Horin Teaching and Rescarch farm will give
room for manipulation of the soil for improved soil fertility.
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