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ABSTRACT:

The study investigated seasonal dynamics of soil organic matter and total nitrogen in soils affected
by different land use types in Owerri, Southeastern Nigeria. A total of 72 soil samples were randomly
collected at two monthly intervals in the dry season (October/November, December/January and
February/March) and rainy season (April/May, June/July and August/September) at 0-20 cm depth
in all the studied land uses, namely soils under continuous cassava cultivation (CCS), pineapple
orchard soil (POS), bush fallow (FS) and bare fallow (BF.) . Collected soil samples were air dried,
passed through 2mm sieve and were analysed using standard methods. The experiment was
factorially arranged in randomized complete block design (RCBD), with three factors namely,
season, month and landuse. The treatments were replicated three times. Generated soil data were
analysed using analysis of variance (ANOVA) and significant means were separated using least
significant difference (LSD) at 5% probability. Results showed that soil organic matter and total
nitrogen were significantly higher (P<0.05) in the dry season especially between January and April
compared to the rainy season where the least was found around June/July in all the studied land
uses, although in all cases, their variability was minimal, ranging from 30.49% in (CCS) to 47.68%
in bare fallow. Significant positive correlation (P < 0.05) was found between soil organic matter
(SOM) and total nitrogen (r’= 0.966 CCS; 0.935 FS, 0.626 POS, and 0.796 BF), and negative
correlation with CN ratio (r’=0.917 CCS; 0.729 FS, 0.3 POS; 0.347 BF), respectively, bulk density
(r* = 0.63) only in FS. Similarly significant negative correlations (P< 0.05) were also found between
TN and CN ratio (r*=0.865 CCS, 0.716 FS, 0.796 POS and 0.328 BF).

Key words. Tropical soil, seasonal variability, total nitrogen, organic matter, land use,
Southeasthern Nigeria.

INTRODUCTION.

Soil organic matter is a product of plant
and animal materials that have undergone
decomposition process (Bot and Benites, 2005);
and is one of the major earth’s carbon reservoirs,
storing around 1.5x10" g of carbon (Xiao,
1999), which is slightly more than twice the
amount of carbon present in the atmosphere as
CO, (Jackson, 2000). Organic matter stored in
soil apart from affecting crop production plays
very critical role in global carbon balance which
is a major factor in regulating global warming,
or the greenhouse effect (Eswaran et al., 1993,
Batjes, 1999). Soil organic matter and nitrogen
in the soil are strongly linked (Dabek-
Szreniawska and Balashov, 2007), because
proper decomposition of the former releases
nitrogen in the form of ammonium to the soil
(Singer and Munns, 1999), apart from other

nitrogen from such sources as atmospheric
deposition, symbiotic fixation, and redistribution
within the soil profile (Knops and Tillman,
2000). Although the status of organic matter and
nitrogen in soils is taken as an indicator of soil
fertility, these important soil properties change
with season and land use practices. Seasonal
dynamics of soil organic matter and nitrogen are
directly linked with temperature changes, soil
moisture availability, soil organism, carbon
nitrogen ratio of the decomposing material,
oxygen content of soil, type of material added to
the soil and stage of decay (Singer and Munns
1999; Brady and Weil 1999). Soil organic matter
is readily available in the soil when the soil is
not near saturation such that aerobic condition
that favours soil organisms prevails (Bot and
Benites, 2005).
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Agricultural land use practices can cause the
loss of a large fraction of soil organic matter and
nitrogen thus making them not available to
plants (Tiessen et al., 1982; Mann) 1986;
Schlesinger, 1986). Population pressure on land
leading to an increase in the amount of land in
agriculture over the past 200 years has led to a
decrease in organic carbon stored in soils and a
net release of carbon into the atmosphere thus
causing global warming. When nitrogen is lost
from the soil through runoff as a result of land
misuse into fresh water, it causes eutrophication
(Howarth et al., 1996). Additionally, Yao et al,
(2010) observed a considerable decline of soil
organic carbon, cation exchange capacity (CEC),
pH, particle size distribution, calcium carbonate
content, base saturation and bulk density when
forest land was converted to agricultural use.
Seasonal variation in soil organic matter and
nitrogen has been extensively studied both in the
temperate and tropical areas (Angers, 1992;
Leinweber et al., 1994; Crocker and Holford,
1996; Hendrix, 1997; Mahmood et al., 1997;
Kieft et al., 1998; Knops and Tilman 2000;
Dabek-Szreniawska and Balashov, 2007). Soil
orgaic matter and nitrogen have also been
studied with respect to their storage (Anikwe,
2010) and effects of land use (Yao, et al., 2010),
but there is little or no work done on them with
respect to the selected landuses, and sampling
months Some scholars (Agboola and Corey,
1973; Woomer and Ingram, 1990) opined that
the fertility status of most soils in the humid
tropics, particularly under low input agricultural
systems, depends largely upon soil organic
matter (SOM), both quantitatively and
qualitatively. Thus an understanding of organic
matter and nitrogen dynamics in soils of the area
can be useful in characterizing different
practices with a view to sustaining agricultural
development owing to the large population of
farmers in the area.

Based on the above, the major
objective of this study was to determine the
seasonal dynamics of soil organic matter and
total nitrogen in soils under different landuses in
Owerri Southeastern Nigeria. Specific objectives
were to determine the effect of land use on
organic matter and total nitrogen in the studied
soil and to determine the relationship that exists
between SOM and TN in the landuse types.

MATERIALS AND METHODS.

Study area: This study was carried out at
Federal University of Technology Teaching and
Research Farm  Owerri, Imo State in
Southeastern Nigeria. The farm is located on
Latitude 5°22' 555N and Longitude 6°59*
39.3"E on an elevation of 61m above sea level.
The soils are derived from Coastal Plain Sands

(Benin formation) (Orajaka, 1975). The existing
vegetation is secondary forests (lgbozuruike,
1975). The area belongs to the humid tropics
with two seasons (dry and rain/ wet); minimum
and maximum ambient temperatures of 20°C and
32°C and is characterized with annual rainfall of
about 2500 mm biomodially distributed with
peaks in the months of July through September
and a short period of dry season in August
known as August break (Imo State, 1984).

Landuse types studied: They include a
continuously cassava cultivated soil (CCS)
which has been under cultivation with cassava
for more than six years. A fallow soil (F.S)
which has been under bush fallow for more than
7 years. A soil under pineapple orchard soil
(P.O.S) of about 5 years and a bare fallow (B.F)
without vegetation maintained by constant hand
peaking of the weeds throughout the sampling
period which also served as the control.

Soil Sampling: Random sampling technique
was used in collecting soil samples. With soil
augers, surface soil 0-15cm  depth were
sampled, air dried, passed through 2mm sieve
for routine laboratory analysis. Sample
collection was carried out at two monthly
intervals from January to December 2009 to
cover the two seasons as follows:
October/November, December/ January,
February/March, (Dry Season) April/ May,
June/July, August/September (Rainy season).
This covers a total of 6 sampling periods. At
each sampling period, 12 samples were collected
in three replicates each from all the land uses
which gave rise to a total of 72 soil samples.
Core rings were used to collect undisturbed soils
for bulk density determination

Experimental design: The experiment was
factorially arranged in randomised complete
block design (RCBD), with three treatments
namely: Season, Month and Landuse to give rise
to 3-factor factorial experiment. The four
landuses CCS, FS, POS and BF, constituted the
main factor; while the sub factor treatments were
seasons (dry and rainy) and months of sampling,
respectively.

Laboratory analysis: Particle size distribution
was determined by the hydrometer method
according to the procedure of Gee and Or
(2002). Moisture content (M.C) was determined
gravimetrically according to the procedure of
(Obi ,1990).Bulk density (£b) was measured by
the core methods (Grossman and Reinsch,
2002). Total porosity was calculated using a
mathematical relationship between bulk density
and particle density as
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1 - Bulk density(£b) x100. (Forth, 1984).

Particle density.

Soil pH was measured potentiometrically in
1:2.5 soil-water ratio (Hendershot et al., 1993).
Organic carbon was determined by the
procedure of Nelson and Somers 1982) while
soil organic matter was got by multiplying
organic carbon with a factor of 1.742. Total
nitrogen was determined by Microkjeldahl
digestion method using concentrated H,SO, and
a sodium copper sulphate catalyst mixture (
Bremner, 1996). Exchangeable bases were
determined by ammonium acetate leaching and
exchangeable acidity by titration (McLean,
1982), effective cation exchange capacity
(E.C.E.C) was obtained by the summation of all
exchangeable bases and exchangeable acidity
(Landon, 1991).

Data analyses: Data were analyzed using
analyses of variance (ANOVA). Least
significant difference (LSD) was used in
separating significant means at 5% probability.
Correlation and regression were carried out
using Microsoft excel office suit 2007 edition.

RESULTS AND DISCUSSION.

Soil physical property: Mean values of
physical and chemical properties of the soil are
presented in Tables 1 and 2, respectively. The
texture of the studied soils are all sandy loam
irrespective of land use and season. This
corroborates the findings of Onweremadu et al,
(2008). Sandy fraction ranges from 570.15 g/kg
in BF to 826.95 g/kg in FS. Clay and silt range
from 125.73 in POS to 248.52 g/kg in FS and
4550 g/kg in FS to 157.60 g/kg in CCS
repectivedy. Sandiness of these soils is due to a
combination of sandy parent material (Coastal
Plain Sands), tropical climate and land use
(Onweremadu, 2007), and high precipitation in
the area resulting to clay lessivage (Unamba-
Opara et al., 1987; Eshett et al, 1990;
Chukwuma et al., 2010). These factors influence
pedogenesis and properties of soils (Akamigbo,
1999; Wang et al., 2001). However, while total
sand and silt were significantly higher (p<0.05)
in dry season, silt fraction was higher in rainy
season. This could be attributed to rainfall which
detaches sand particles easily. Clay fraction
could not follow a particular trend but was
significantly higher in dry season in CCS and BF
only. This change could be attributed to
illuviation of clay (Akamigbo, 1983). Bulk
density was significantly higher (P<0.05) in
rainy season in all the studied landuse, being
1.23-1.37 g/cm® CCS; 1.33- 1.37 g/cm® in FS;
1.29-1.33 g/cm® in POS and 1.41-1.39 g/cm® in
BF The values of bulk density were in line with
the ranges documented by Landon (1991) for
tropical soils. Onweremadu et al. (2007),
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Achmad et al. (2003) and Scot et al. (1994)
found higher bulk densities during rainy season.
Seasonal changes in bulk density are attributed
to heavy annual rainfall that lasts for about 9
months and estimated to be 2500 mm thus
clogging the pore spaces (Oti, 2002). Increased
bulk density during the rainy season could also
be attributed to reduced soil organic matter as a
result of slow decomposition. Highest bulk
density found in BF compared to other land use
practices could be attributed to reduced organic
matter as a result of scanty vegetation (Bot and
Temites 2005), and direct impact of rain drop on
the soil (Bresson et al., 2004). High bulk density
leads to low porosity thus affecting the activities
of aerobes which leads to poor microbial
function in the soil, increased runoff, and uneasy
penetration of roots. However, all the values of
the bulk density will not compact the soil to the
extent of affecting the potential use of the soil
for farming activities since they are in the range
documented by Landon, (1991).

Soil Chemical properties. Soil pH ranges from
4.46 t0 6.49 in CCS; 44910 6.32 in FS; 4.83 to
6.41 in POS, and 4.47 to 6.37 in BF respectively
(Table 2.). Soil pH was significantly ( p<0.05)
lower in rainy season compared to dry season
where it was higher (Figure 3). Onweremadu et
al. (2007) recorded similar results in dry and
rainy season. Lower values of pH recorded
during the rainy season is attributed to high
rainfall which would have washed the basic
cations through leaching thereby leaving the
acidic cations of hydrogen and aluminum in the
soil. Soil organic matter was significantly (P<
0.05) higher in dry season in all the studied land
uses (Fig.1). It ranged from 23.73 g/kg in
December/January to 9.75 g/kg in June/July in
CCS, 19.72 g/kg in February/March to 5.50 g/kg
in  Junefuly in FS, 27.10 g/kg in
December/January to 6.30 g/kg in June/July in
POS, and 20.23 g/kg in December/January to
9.70 g/kg in BF (Table 2.0). Dabek-
Szreniawska and Balashov (2007) found similar
results. Increased soil organic matter found
during the dry season is attributable to increase
temperature, decrease soil moisture content in
the soil during dry season which invariably
affects decomposition and further mineralization
(Singer and Munns, 1999); high clay values
found within this period (Bot and Benites,
2005). Again, the increased SOM found during
the dry season corroborates the significant
higher pH values found during the dry season.
Continuously cultivated soil had significantly
(P< 0.05) higher organic matter compared to
other land uses (Fig. 2), contrary to earlier
documentations of Yao et al. (2010) that forest
soils contributed more
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Fig. 1. Seasonal distribution of SOM and C:Ratio.

Table 1: Mean values of physical properties of studied soils.
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Soil Unit LU Dry season Rainy season
property
O/N D/J F/IM Mean A/M J AIS Mean
LSD o/kg CCs 71.58 37.00 153.87 88.78 160.35 138.68 187.64 162.17 NS
p<0.05
VMC
FS 86.45 27.18 121.94 78.52 135.60 168.55 176.48 160.21 NS
POS 80.08 21.87 63.48 55.15 123.92 168.33 239.65 177.30 NS
BF 86.45 8.84 97.08 64.12 114.05 150.11 176.48 146.88 NS
LSD P<0.05 NS NS NS NS NS NS NS NS NS
tb g/lcm3 CCs 1.24 1.29 1.15 1.23 131 1.43 1.37 1.37 0.05*
FS 1.42 1.30 1.27 1.33 131 1.39 1.43 1.37 0.05*
POS 1.13 1.30 1.27 1.33 131 1.39 1.43 1.37 0.05*
BF 1.43 1.47 1.32 1.41 1.34 1.40 1.43 1.39 0.05*
LSDP<0.05 0.06** 0.06** 0.06** 0.04* 0.06** 0.06** 0.06** 0.04* 0.08*
TP % CCs 53.20 50.89 59.84 54.64 47.81 45.94 48.30 47.35 NS
FS 45.91 51.03 51.98 49.64 50.64 47.54 45.87 48.02 NS
POS 57.35 46.31 54.10 52.79 53.37 47.57 48.68 49.87 NS
BF 45.98 48.87 50.36 48.40 49.28 51.19 45.87 48.78 NS
LSDP<0.05 NS NS NS 2.34** NS NS NS 2.34** 4.68**
Sand CCs 700.88 701.35 728.28 710.17 666.16 660.69 6665.49 664.11 26.48*
FS 723.16 826.95 709.81 753.30 739.75 715.09 630.27 695.03 26.48*
B POS 744.82 792.62 712.02 749.84 691.62 699.74 603.61 664.99 26.48*
o/kg BF 723.28 742.82 758.85 741.63 664.02 673.54 570.15 653.90 26.48
LSDP<0.05 NS NS NS 21.62* NS NS NS 21.62* 52.96**
CCS 103.08 119.98 102.64 108.57 118.42 142.02 157.60 139.35 28.85**
FS 71.48 54.41 122.04 82.68 45.50 121.50 121.20 96.062 8.85**
POS 50.30 81.60 100.79 77.56 109.06 112.38 197.15 143.53 28.85**
BF 118.18 78.11 62.24 86.17 141.98 139.22 181.33 154.17 28.85**
Silt LSDP<0.05 NS NS NS 23..56** NS NS NS 23.56** NS
CCS 196.04 178.67 169.09 203.93 215.42 183.98 176.91 192.10 17.81*
FS 205.30 118.64 168.15 164.03 193.06 163.41 248.52 201.66 17.81*
POS 204.87 125.73 187.19 172.60 199.32 188.54 199.24 218.36 17.81*
BF 118.18 78.11 62.24 86.17 141.98 139.22 181.33 154.17 28.85**
' LSD<0.05 NS NS NS 23.56* NS NS NS 23.56* NS
Clay CCs 196.04 178.67 169.09 203.93 215.42 183.98 176.91 192.10 17.81*
FS 205.30 118.64 168.15 164.03 193.06 163.41 248.52 201.66 17.81*
POS 204.87 125.73 187.19 172.40 199.32 188.54 199.24 218.36 17.81*
BF 158.60 179.07 197.70 193.32 194.80 187.27 148.52 191.83 17.81*
LSD<0.05 20.57* 20.57* 20.57* NS 20.57* 20.57* 20.57* NS 29.09*
Textural Class CCs SL SL SL SL SL SL
FS SL SL SL SL LS SL
POS SL SL SL
BF SL SL SL SL SL SL

CCS=Continuously cultivated soil, FS= Soil Under fallow, POS=Soil under pineapple cultivation, BF=Bare fallow, SL= Sandy

loamy. (b=Bulk density, VMC=Volumetric moisture content, LSD=Least significant different, **=
=significant, L.U= Land use; O/N=October/November, D/J= December/January, F/M=February/March, A/M=April/May, J/J=

June/July, A/S=August/September.

Highly significant, *
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Figure 2. organic matter and total nitrogen distibution according to land use
Table 2. Mean values chemical properties of studied soils.
Soil property Unit ~ L.U Dry season Rainy season
O/N D/J F/M MEAN  A/M 1 A/S Mean LSDq.0s
pH(water) CCSs 6.49 5.10 4.49 551 491 4.83 4.46 4.72 0.15**
FS 6.32 5.14 5.33 5.60 4.97 4.49 451 4.52 0.15**
POS 6.41 4.83 5.18 5.47 5.07 4.66 5.34 491 0.15**
BF 6.37 4.99 5.10 4.49 4.75 4.70 4.47 4.64 0.15*
LSD<0.050.133*  0.133*  0.133*  0.094** 0.13* 0.13* 0.13 0.094* NS
SOM g/kg CCS 20.96 23.73 17.65 20.56 19.38 9.75 19.60 16.24 NS
FS 12.04 16.40 19.72 20.06 14.33 5.50 10.30 9.73 NS
POS 19.78 27.10 20.94 22.61 15.31 6.30 11.01 10.87 NS
BF 5.56 20.23 16.63 14.14 15.59 9.70 8.50 11.26 NS
LSD<0.05 2.53* 2.53* 2.53* 1.79* 2.53* 2.53* 2.53* 1.79* 6.02*
TN g/kg CCs 0.50 0.65 0.44 0.53 0.47 0.17 0.54 0.36 0.02*
FS 0.33 0.40 0.47 0.40 0.31 0.07 0.17 0.18 NS
POS 0.50 0.41 0.56 0.55 0.33 0.06 0.32 0.24 0.13**
BS 0.05 0.48 0.40 0.33 0.21 0.16 0.23 0.27 NS
LSDp<0.05 0.01* 0.01* 0.01* 0.03* 0.01* 0.01* 0.01* 0.13* 0.02*
CN ratio CCs 23.48 21.40 23.77 23.05 24.10 32.94 25.47 27.50 NS
FS 27.35 23.74 24.34 25.14 36.08 52.72 33.80 40.86 2.32*
POS 23.17 30.66 22.33 22.32 28.52 61.00 20.14 36.55 2.32*
BS 67.52 24.46 38.68 24.05 27.51 29.01 27.15 27.89 NS
LSDP<0.05 2.31* 2.31* 2.31* 3.23* 2.31* 2.31* 2.31* 3.32* 3.04*
Av.P mg/kg CCS 9.01 12.23 7.60 9.61 12.11 10.04 12.33 11.05 NS
FS 16.62 16.49 10.66 14.59 9.30 12.98 10.85 11.04 NS
POS 1.96 10.47 11.58 11.34 11.77 11.68 10.01 11.15 NS
BS 9.27 10.19 9.27 10.32 12.62 15.11 9.44 12.27 NS
LSD P<0.05 NS NS NS NS NS NS NS NS NS
TEB cmol/kg CCS 2.55 0.95 2.46 1.99 121 211 1.55 1.62 NS
FS 1.37 1.45 1.78 153 1.62 249 1.61 1.91 NS
POS 1.19 2.04 1.95 2.76 2.82 2.38 1.29 2.16 0.34*
BF 0.99 2.30 2.55 1.95 1.82 3.22 3.24 2.76 NS
LSD P<0.05 NS NS NS 0.31** NS NS NS 0.31** NS
TEA cmol’lkg CCS 1.28 1.25 1.62 1.38 0.64 1.82 1.96 1.47 0.12*
FS 1.08 0.42 1.38 0.96 1.18 0.83 1.88 1.52 0.12*
POS 1.65 141 0.99 134 1.20 0.59 3.63 3.89 0.12*
BF 1.34 1.69 1.29 1.44 121 0.86 2.15 1.85 0.12*
LSDP<0.05 0.28* 0.28* 0.28* 0.27* 0.28* 0.28* 0.28* 0.27* 0.285*
ECEC Cmol/kg CCs 3.74 2.74 3.72 3.40 2.73 3.26 344 314 0.43*
FS 281 3.66 3.05 3.17 2.79 2.99 348 3.06 0.43*
POS 1.96 3.54 3.04 2.85 3.70 2.97 2.80 3.16 0.43*
BF 2.63 3.68 3.61 331 2.99 248 4.69 3.39 0.43*
LSD P<0.05 0.5* 0.5* 0.5* NS 0.5* 0.5* 0.5* NS NS

CSD=Teast significant diiference, ~=signiticant,~~=nignly significant,N.S=not_significant. TEB=Total exchangeable
bases, TEA=Total exchangeable acidity, ECEC=Effective cation exchange capacity ,Av.P=Available phosphorus, C:N=  Carbon
nitrogen ratio, L.U=Land use, TN=Total nitrogen; CCS= Continuously cultivated soil, FS= Soil Under fallow, POS=Soil under
pineapple cultivation, BF=Bare fallow, SL= Sandy loamy; O/N=October/November, D/J=December/January, F/M=February/
March, A/IM=April/May, J/J=June/ July; A.S=August/September.
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Figure3. Seasonal changes in Total Nitrogen and soil pH in water.

organic matter compared to other land use types
they studied. However, the results did not
deviate totally because soil organic matter was
found to be higher within the months in POS
compared to other studied land uses (Table 2 ).
High organic matter in CCS could be attributed to
addition of organic manure during cultivation.
Lower values of soil organic matter found during
June/July is attributed to near soil saturation, a
condition that favors anaerobic condition that is
not comfortable to soil organisms that aid
decomposition (Bot and Benites, 2005).
Generally, soil organic matter had its peak in
December/January, and February/March,
increased gradually in April/May, but drastically

reduced during June/ July (Table 2). Other factor
that may account for the significant negative
correlation between SOM and C:N ratio in all the
land use types supports the above fact (Figure 7a-
b). In continuously cultivated soil, SOM had a
significant increment around August/September,
and December/January suggesting the return of
the labile form to the soil, and may be attributed
to litter dropping during harvest. Total nitrogen
like organic matter was higher during rainy
season in all the studied soils (Fig. 3), though it
did not follow a particular trend. In continuously
cultivated soil, its peak was found still in
December/January (0.65 g/kg) which gradually
increased in February/March, but drastically
reduced during June/July (0.17 g/kg) and again
gradually increased around August/September
(0.54 g/kg) (Table 2). In FS, the peak was in

February/March (0.47 a/kg) and
December/January 0.40 g/kg. The least was found
in July/ August 0.07 g/kg (Table 2). In POS, the
peak was in February/March (0.56 g/kg) while
the least was in June/July 0.06 g/kg (Table 2).
Lastly, in BF, the peak was found in
December/January (0.48 g/kg) and the least was
found in June/July sampling 0.23 g/kg (Table 2).
However, all these values are low in the studied
soil (Landon, 1991) thus showing low fertility of
soils of the area. The lower nitrogen found during
the rainy season is attributed to the high C:N
ratios recorded within this period and low pH
values which does not encourage organic matter
decomposition and th e release of nutrients to the
soil. The application of liming materials and the
incorporation of plant residues that are low in C:
N ratios such as legumes in the soil as mulch will
be of significant advantage to organic matter and
total nitrogen availability during these periods.
This implies that efforts geared towards reducing
N,O and CO, emissions from soils by: increasing
the efficiency of mineral and organic fertilizers;
selection of rational timing and location of
application of tillage, and incorporation of plant
residues with wide C:N ratios will be of immense
help towards solving the problem of soil organic
matter and nitrogen loss in soils during these
periods. Farmers are also advised to make use of
the labile forms of organic matter and nitrogen
available to them during the first rains for bumper
harvest.
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respectively.

Soil organic matter, total nitrogen availability
in relation to selected soil properties.

Organic matter and nitrogen availability in the
soil is a function of their relationships to soil pH,
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C:N ratio, bulk density among other things (Bot
and Benites, 2005). Organic matter had a highly
significant (p<0.05) positive relationship with
total nitrogen in all the landuses (Figs. 4 a-d).
Unamba-Oparah (1982) and Yao (2010) found
significant positive correlation between SOM
and TN. The results imply that about 96.6%,
93.5%, 62.6% and 79.6% of the values of soil
organic matter were caused by nitrogen content
of the soil all things being equal. Their
relationship was stronger in continuously
cultivated and fallow soils compared to that of
POS and BF. On the contrary SOM had
significant negative relations with CN ratio in all
the studied soil (Figs. 5 a-d). This confirms the
fact that increase in C:N ratio decreases SOM
(Bot and Benites, 2005). Similarly Figs. 7 a-d,
show that increase in bulk density decreases
SOM owing to their negative correlations. This
further supports the result found in this study
where organic matter was high in dry season and
bulk density was low on the contrary. SOM
related with soil pH (water) positively as follows
(Figs. 6. a-d). The results were similar to the
findings of Unamba-Oparah (1982) and Yao
(2010); and showed that increase in SOM
increases soil pH. Total nitrogen had significant
(p<0.05) negative correlation with C:N ratio
(Figures 8 a-d). These further buttress the role
of C:N ratio in nitrogen availability in soils.
Unamba-Oparah (1982) found similar results.
Total nitrogen related negatively with bulk
density in all the studied landuses (Figs. 9 a-d);

CONCLUSION

The study showed significant increases in soil
organic matter and total nitrogen during dry
season compared to rainy season in all the
landuses studied. Organic matter and total
nitrogen have their peaks during January/
February in all the periods; and they gradually
increased with rainy season, but had their
minimum values during July/August. It was
gathered that bare fallow had significant higher
bulk density, and lower soil organic matter while
Fallow soil and CCS had higher organic matter
in comparison to others. This was followed by
Fallow soil and Pineapple orchard soil. It was
observed that POS had higher SOM and TN in
some months. Organic matter and total nitrogen
had significant correlation in all the land use
types. Equally there were significant but
negative relationships between SOM, TN and
their C.N Ratios. Farmers are consequently
advised to add material that will decay easily in
their farms. Farmers are also advised to make
use of the early rains in other to maximize the
abundance of SOM in its labile form in these
periods.
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