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Abstract: Studies were carried out in Benin City, Nigeria, on an Ultisol with slightly acidic (pH =5.20) conditions
to determine the nutrient status of the soil before and after incubation with various organic residues
(chromoleana  odorate =CH;  Pennisitum  purpureum  =PN;  Maize  Stover  =  MS;  Soybean  Straw =SB;
Cowdung =CD and Poultry dropping =PD) at different days of incubation, with the aims of finding out at what
approximate period a better nutrient build up might had occurred so as to plant for a good crop yield. Routine
analysis of the soil before incubation of the organic residues indicated that the soil had a low nutrient status.
Organic residues significantly (P=0.05) influenced the soil nutrient status after incubation with the organic
residues. The nutrient status of the soil at the 42 days of incubation period was significantly higher than   that
 at   the   21   days   and   the   initial   soil   nutrient status   respectively.   The   organic  residues (Cow dung
and poultry droppings) of animal origin encourage a higher nutrient status to the soil compared to the values
obtained from the plant residues. However, both cow dung and poultry droppings contributions to soil nutrient
status did not differ significantly from one another. But for the plant residues, the soybean straw significantly
encouraged a higher nutrient status to the soil more than the others. This study has shown that when organic
residues are added to a soil, some duration of days should be allowed before planting can be done. This is to
allow a built up of a nutrient status that would encourage a better crop growth. In this study an approximate
period of between 21 and 42 day might be appropriate for these organic residues used in the soil studied. 
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INTRODUCTION In the developing countries such as Nigeria reduced

Organic residues are mixtures of yard waste, leaves
from trees, grass clippings, straws, non-woody plant
trimming and animal manure acted upon by bacteria, fungi
and other microbes to decompose. Decomposition a
bacteria process initiated by microorganisms (such as
bacteria, actinomyces and  fungi) and composting leads
to the formation of organic matter that stabilizes as
humus.  However, not all decomposition is microbial,
infact it starts with millipedes, spring tails and centipedes
which assist in the process of digging, chewing and
mixing compostable materials [1, 2].

Sustainable crop production requires judicial use of
inputs. The use of organic residues had drastically
declined following the introduction of inorganic fertilizers
which has immensely affected most of the farmers in
developing nations. 

use of organic residues has largely been aggravated by
the encouragement of farmers by government to use
inorganic fertilizers. This has resulted in low crop yield by
poor resource farmers who can not afford the purchase of
inorganic fertilizers due to high prices, yet this poor
resource farmers are not encouraged to use organic
residues to increase crop productivity. 

Developing countries such as Nigeria are endowed
with a large production of organic residues that are not
put into use. It is assumed that the average nutrient status
of a soil would be improved when addition of organic
residues are made into it. Efficient application of these
organic residues would therefore alleviate the problem of
declining land productivity in a soil with low nutrient
statues. Irrespective of the enormous organic residues
potential in Nigeria, very small amount is utilized to
increase soil fertility and crop productivity. Therefore it
may be inferred that there is under utilization of this
natural resources by farmers.
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There is an apparent lack of scientific basis for (Mn, Fe, Zn, Cu) were extracted with 0.1N HCl [12] and
advising farmers on the appropriate quantity and determined using atomic absorption spectrophotometer.
approximate period after incubation of organic residues in
the soil, that planting should be done. This is highlighted Materials: The  materials  used  were   organic  (plants
because when organic residues are added to a soil, the and animals) residues. Those from plant origin were
nutrient status of the soil would not be instantly Chromoleana Odorate, Pennisitum purpureum, Maize
improved, it takes some days after incubation. Stover and soybean straws. Those from animal origin

This study therefore used two forms of organic were cow dung and poultry droppings. 
(plants and animals) residues, to investigate the aims of
this study that were as follows; to determine the nutrient Preparations: The Chromoleana Odorata were harvested
status of a soil before and after incubation with various before flowering. These were later sun dried to a constant
organic residues at different days, with the hope of moisture content of about 15% before cutting them into
finding out the approximate period a higher nutrient status smaller sizes. Parts of these which consisted of both
may have been built up in a soil. Also to determine which leaves and twig were sun dried, ground, sieved to pass
of the organic residues was the best to improve the soil through a 2 mm mesh, prepared for analyses of their
nutrient status. nutrient content. Pennisetum Purpureum used were

MATERIALS AND METHODS got similar preparations as Chromoleana Odorata

Pot experiments were conducted in the green house from a near by farm after harvest, ground and sieved.
in the Teaching and Research Farm, Benson Idahosa Similarly  maize  stover  collected  from  a nearby  farm
University, Benin City, Nigeria. The soil used was an were thoroughly cleaned to remove soil and other
Ultisol of the Benin formation[3]. particles adhered on them, sun dried, ground and sieved.

Bulk soil samples were randomly collected from a Residues of animal (Cow dung and poultry dropping)
depth of ( 0-15 cm). Five kilograms of the soil was weighed origin were sun dried, ground and sieved. All the different
into each of the twenty one plastic pots used. The soil prepared organic (plant and animal) residues were
was not sterilized or sieved so as to retain its natural subjected to wet digestion method by weighing 0.2 g of
status. each  of  the  material  into  a 50 ml digesting bottle. To

Soil  Analysis: Before incubation some portions of the hydrogen peroxide were added. This was done under a
soil samples was air dried, ground and sieved with a 2 mm fume cupboard and then set up on a heating mantle to
mesh and analysed to know its nutrient status. Soil pH digest for long with drop wise addition of hydrogen
was determined by the procedures outlined by peroxide  until a clear digest was obtained. After the
Mylavarapus and Kennelley [4]. The organic carbon was digest had cooled down, it was transferred to a 100 ml
analysed  by Walkey and Black method [5]. Organic volumetric flask and made up to mark with deionized
matter by wet dichromate acid oxidation method [5]. distilled water. From this digest Nitrogen was determined
Nitrate nitrogen by colorimetrically using the  phenol -2- using a Technicon Auto analyzer. Phosphorus using the
4-disulfonic  acid method [6]. Soil total nitrogen was by vanadomolybdate  method  colorimetrically. Potassium
the macro –Kjeldhal method [7]. Available phosphorus and sodium were determined using a corning flame
was determined by Bray P  method [8] and colour photometer and the appropriate filter, while calcium,1

developed  in  soil  extract  using  the ascorbic acid magnesium, copper, zinc, iron, manganese, were
method  [9].  Exchangeable  bases  (Na,  K, Ca, Mg) were determined on a Perkin Elmer 703 atomic absorption
extracted with 1N NH  OAc buffered at pH 7.0 [10]. The spectrophotometer. Organic carbon and organic matter4

exchangeable Na and K were read on an EEL flame were determined as described by the IITA laboratory
photometer. The Ca and Mg were read on an atomic manual [13].
absorption  spectrophotometer,  Exchangeable  acidity
was extracted with 1N KCl [10] and determined by titration Experimental Design: The experiment was a complete
with 0.05N NaOH using phenolphthalein indicator. randomized design, consisting of seven treatments
Effective cation exchange capacity was taken as the replicated three times. Summing up to twenty one pots
summation of exchange bases (Na, K, Ca, Mg) and the used for  the  experiment. The treatments were arranged
total exchangeable acidity [11]. Extractable micronutrients as  follows.  Control   (O);   Chromoleana   Odorata  (CH);

harvested before their flowering stage. These materials

described  earlier.  Dry soybean straws were collected

this 3 ml of concentrated sulphuric acid and 2 ml of
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Table 1: Some initial physicochemical properties of the soil before

incubation with organic residues

Properties Values

Sand % 64.00

Silt % 11.00

Clay % 25.00

Textural class Sandy clay loam

pH (H O) 5.802

pH (CaCl ) 5.202

organic – C (g/kg) 7.30

organic –M (g/kg) 10.43

Total – N (g/kg) 1.40

C:N ratio 5:1

Nitrite –N (mg/kg) 5.15

Available –P (mg/kg) 5.80

Exchangeable Bases cmol (+)/kg soil

K 0.21+

Na 0.14+

Ca 0.45++

Mg 0.23++

Total Exch. Bases (TEB) 1.03

Exch. Acidity (cmol/kg) 0.40

E.C.E.C (cmol/kg) 1.43

Extractable Mn (cmol/kg) 0.70

Extractable Cu (mg/kg) 0.25

Extractable Zn (mg/kg) 0.50

Extractable Fe (mg/kg) 1.04

Pennisitum  Purpureum (PN); Maize Stover (MS);
Soybean Straw (SB); Cowdung (CD); Poultry Dropping
(PD). Five kilogram of soil was weighed into each of the
pots. One kilogram of each of the organic residues was
added into each of the pots. The residues were incubated

with the soil for durations of twenty one (21) days and
forty-two (42) days, respectively. Within this incubation
periods 100 ml of water was regularly added into each pot
to keep the  soil  slightly  moist.  Soil  samples were
collected at the twenty  first  and  forty sec days intervals
from each of the three replicate  of  each  treatment,
thoroughly mixed together, air dried, ground and sieved
using a 2 mm mesh and analysed for their nutrient
content. The result obtained were subjected to statistical
analysis[14].

RESULTS

Table 1, shows some of the initial physicochemical
properties of the soil before incubation with organic
residues. The results showed that the soil wa sandy clay
loam with a pH 5.20, indicating that it was slightly acidic.
When compared to the critical values for Southern
Nigerian soils (N=1.50-2.00 g/kg, Sobulo and Osiname
[15]; P=10 -16 mg/kg Agboola and Corey [16]; Adeoye
and Agboola [17]; K=0.16-0.20 Cm ol/kg, Hunters [18]. It
was  observed  that with the exception of K, the others
that is N and P were relatively low. 

Table 2 shows the results of the nutrient content of
the organic residues before incubation into  the soil.
There were differences in their nutrient content. The
animal (Cowdung and Poultry droppings) residues
showed to contain more higher values of nutrients than
those of plant origin. The soil nutrient status at the end of
21 and 42 days incubation period is shown in Table 3 and
4, respectively. The results showed that at the 42 days
incubation period a higher nutrient status was reflected in
the oil than at the 21 days incubation. The use of C:N ratio

Table 2: Nutrient content of the organic residues before incubation with soil

             Concentrations in Organic Residues
----------------------------------------------------------------------------------------------------------

Parameters CH PN MS SB CD PD LSD (5%)

Organic – C (g/kg) 6.50 6.25 6.10 6.15 7.00 7.30 5.61 1.71
Organic –M (g/kg) 11.40 9.00 10.50 12.10 14.10 13.00 10.01 3.64
Nitrogen (g/kg) 0.45 0.59 0.50 0.91 1.40 1.20 0.72 0.60
C:N ratio 14:1 11:1 12:1 7:1 5:1 6:1 - -
Phosphorus (mg/kg) 1.17 1.15 1.33 1.20 2.30 2.50 1.38 1.01
Potassium (cmol/kg) 0.60 0.70 1.20 1.55 1.80 1.25 1.01 0.71
Sodium (cmol/kg) 0.10 0.31 0.27 0.15 0.19 0.22 0.18 0.11
Calcium (cmol/kg) 0.14 0.18 0.20 0.30 0.40 0.32 0.22 0.15
Magnesium (cmol/kg) 0.10 0.25 0.19 0.20 0.10 0.20 0.15 0.09
Manganese (cmol/kg) 1.10 1.05 1.00 1.35 2.00 1.60 1.16 0.62
Copper (mg/kg) 0.21 0.19 0.15 0.23 0.20 0.17 0.16 0.06
Zinc (mg/kg) 0.25 0.37 0.30 0.43 0.30 0.20 0.26 0.13
Iron (mg/kg) 0.72 1.00 0.80 0.64 0.50 0.40 0.58 0.33

CH = Chromoleana Odorata; PN = Pennisetum Purpureum; MS = Maize Stover; SB = Soybean Straw; CD = Cow Dung; PD = Poultry Droppings



World J. Agric. Sci., 4 (6): 731-736, 2008

734

Table 3: Soil nutrient status at 21 days incubation period with different organic residues 

Values

-----------------------------------------------------------------------------------------------------------

Parameter O CH PN MS SB CD PD LSD (5%)

pH (H O) 6.00 6.30 6.20 6.50 6.40 6.70 6.50 6.37 0.282

pH (CaCl ) 5.40 6.10 5.80 5.50 6.00 6.10 6.00 5.84 0.362

organic – C (g/kg) 6.50 6.50 6.70 6.80 6.90 6.50 6.80 6.67 0.19

organic –M (g/kg) 10.30 9.15 10.70 11.71 12.10 14.50 13.70 11.74 2.39

Total –N (g/kg) 1.25 0.50 0.41 0.90 1.20 1.40 1.30 0.99 0.47

C:N ratio 6:1 11:1 16:1 8:1 6:1 5:1 5:1 - -

Nitrite –N (mg/kg) 5.20 6.90 6.50 6.70 7.00 6.90 7.50 5.19 2.21

Available –P (mg/kg) 5.40 6.52 6.00 6.35 6.81 7.00 7.25 6.48 0.79

Exchangeable Bases cmol (+)/kg soil

K 0.16 0.66 0.80 1.32 1.50 1.75 1.30 1.07 0.79+

Na 0.10 0.12 0.13 0.10 0.15 0.19 0.17 0.14 0.11+

Ca 0.35 0.34 0.40 0.32 0.44 0.38 0.46 0.38 0.17++

Mg 0.20 0.25 0.28 0.34 0.40 0.43 0.45 0.34 0.12++

Total Exch. Bases (TEB) 0.81 1.37 1.61 2.08 2.49 2.75 2.38 1.93 0.87

Exch. Acidity (cmol/kg) 0.40 0.33 0.41 0.50 0.40 0.55 0.50 0.44 0.09

E.C.E.C (cmol/kg) 1.21 1.70 2.02 2.58 2.89 3.30 2.88 2.37 0.94

Extractable Mn (mg/kg) 2.40 2.15 2.55 2.90 2.10 2.75 2.60 2.49 0.48

Extractable Cu (mg/kg) 0.20 0.17 0.30 0.19 0.26 0.29 0.25 0.24 0.10

Extractable Zn (mg/kg) 1.00 0.90 1.20 1.10 1.75 1.60 0.95 1.21 0.42

Extractable Fe (mg/kg) 2.10 1.85 1.45 1.90 2.15 2.00 1.95 1.91 0.37

Table 4: Soil nutrient status at 42 days incubation period with different organic residues

                 Values

-----------------------------------------------------------------------------------------------------------

Parameter O CH PN MS SB CD PD LSD (5%)

pH (H O) 6.20 7.00 7.10 6.90 7.10 7.80 7.50 7.09 0.642

pH (CaCl ) 5.50 6.20 6.90 6.10 6.50 7.10 6.90 6.46 0.732

organic – C (g/kg) 6.30 7.00 7.60 6.10 6.00 7.35 7.20 6.79 0.81

organic –M (g/kg) 9.10 10.50 11.90 12.30 12.90 13.50 14.10 12.04 2.20

Total –N (g/kg) 0.85 1.10 1.29 1.20 1.30 1.55 1.90 1.31 0.07

C:N ratio 7:1 6:1 6:1 5:1 5:1 5:1 4:1--

Nitrite –N (mg/kg) 5.00 6.95 6.70 7.00 7.15 7.35 7.80 6.85 1.11

Available –P (mg/kg) 4.50 6.10 5.70 6.10 6.80 8.00 8.45 6.52 1.71

Exchangeable Bases cmol (+)/kg soil

K 0.16 0.70 0.92 1.40 1.55 1.40 1.70 1.12 0.69+

Na 0.10 0.16 0.20 0.24 0.18 0.25 0.34 0.21 0.01+

Ca 0.30 0.41 0.49 0.35 0.41 0.50 0.55 0.44 0.05++

Mg 0.17 0.26 0.29 0.34 0.31 0.44 0.40 0.32 0.11++

Total Exch. Bases (TEB) 0.77 1.53 1.90 2.33 2.45 2.59 2.99 2.08 0.98

Exch. Acidity (cmol/kg) 0.20 0.15 0.24 0.35 0.48 0.52 0.59 0.36 0.15

E.C.E.C (cmol/kg) 0.27 1.68 2.14 2.68 2.93 3.11 3.58 2.44 1.18

Extractable Mn (mg/kg) 1.10 2.00 2.35 1.50 2.90 2.70 2.40 2.14 0.18

Extractable Cu (mg/kg) 0.15 0.35 0.29 0.33 0.25 0.39 0.44 0.31 0.12

Extractable Zn (mg/kg) 0.90 1.32 1.00 1.56 1.90 1.40 1.55 1.38 0.43

Extractable Fe (mg/kg) 1.05 1.80 1.55 1.30 2.00 1.90 2.15 1.69 0.50

O = Control; CH = Chromoleana Odorata; PN = Pennisetum Purpureum; MS = Maize Stover; SB = Soybean Straw; CD = Cow Dung; PD = Poultry

Droppings



World J. Agric. Sci., 4 (6): 731-736, 2008

735

as a determinant for the rate of decomposition of organic Stover;  soybean  straw,  indicated  that the soybean
materials was reflected in the results. Organic materials straw  incubated   with   soil  encouraged  a higher
with higher C:N ratio than 20-25% would lead to nutrient  build  up   in  the  soil than the others. From
immobilization. In this study the C:N was moderate as these findings it might  be  inferred  from  this study that
shown in tables of results. a duration of 21 to 42 days is required for incubated

DISCUSSION be done. This is because  before this period nutrients

The routine analysis of the soil before incubated with to  encourage  proper  growth  of planted crops. The
organic residues showed that its nutrients contents was study therefore goes to confirm  that  organic residues
low when compared to their critical levels in southern significantly  encourage soil nutrient status. But some
Nigerian soils [17]. Incorporated organic residues into the time should be given after incubation before planting
soil significantly (P=0.05) influenced the soil nutrient would be done. 
status. Organic residues incubated for 42 days increased
the soil nutrient status more when compared to the values REFERENCES
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