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Abstract

The effect of time and duration of storage of cow dung on the calcium and magnesium content and total microbial
population was investigated for two years in Samaru, Northern Guinea Savanna, Nigeria. The treatments were composed of
0, 4, 8 and 12 weeks of cow dung storage in the field after one month of composting and a control treatment. The results
showed that, the use of cow dung immediately after composting in May (4 weeks) significantly (P < 0.05) released more of
Ca and Mg, however after field storage the June (0 week) treatment appeared to be better. The total microbial population,
immediately after composting showed bacterial and fungal populations to be more in the June (0 week) treatment, but if
stored in the field before use the April (8 weeks) treatment gave a significantly (P < 0.05) higher population of the
microbes.
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Introduction

According to Camberato et al., (1996) and Fulhage (2000) the nutrient content of manure varies widely with animal
species, age, ration and feed consumption, as well as with different methods of storage, handling methods, housing type,
temperature and moisture content, treatment and land application. Fulhage (2000) has shown that manure contains the three
major plant nutrients, nitrogen, phosphorus and potassium (NPK), as well as many essential nutrients such as Ca, Mg, S,
Zn, B, Cu, Mn etc. That, in addition to supplying plant nutrients, manure generally improves soil tilth, aeration, and water
holding capacity of the soil and promotes growth of beneficial soil organisms. Manure applied in the proper amounts at the
appropriate time can supply some, if not all, of the nutrient requirements of many crops.

Although much work had been done in northern Nigeria during colonial period on the value of manure to various
crops (Dennison, 1961) feces of the various groups of livestock have not been characterized according to their contents of
plant nutrients (Kallah and Adamu, 1989). They further explained that, chemical composition can be used to compare
different sources and/or forms of animal feces. They argued that, it is a fair index for estimating the kind and potential
amount of fertilizer elements being recycled on application.

Calcium and Mg are among the essential nutrient elements that play vital roles in the nutrition of the crop. Calcium is
an essential part of the plant cell wall structure, provides for normal transport and retention of other elements as well as
strength in the plant. It is also thought to counteract the effect of alkali salts and organic acids within a plant. Magnesium is
part of the chlorophyll in all green plants and essential for photosynthesis. It also helps activate many plant enzymes needed
for growth. There are not always enough of these nutrients in the soil for the plants to grow healthy. This is why farmers use
fertilizers (organic and mineral) to add the nutrients to the soil. Although conserving nutrients is a very important aspect of
manure management, it is mistaken to regard manure as just a vehicle for nutrients. Manure is also an important source of
humus and has a beneficial long-term effect on the structure and carbon-economy of the soil. Moreover, farmyard manures
contain hormones, vitamins, and anti-biotin, and their stimulating effects on root growth and on the growth of micro-
organisms (yeast cultures) have been demonstrated experimentally (Sauerlandt and Tietjen, 1970).

The microbial biomass constitutes the active fraction of soil organic matter (Paul and Voroney, 1984), whose fast
turnover makes it important as a potential source of nutrients (Sparling, 1985). It is, thus, involved in the decomposition of
organic materials and the cycling of nutrients in the soils (Moore et al., 2000). Frequently, it is used as an early indicator of
changes in soil chemical and physical properties resulting from soil management and environmental stresses in agricultural
ecosystems (Brookes, 1985; Jordan et al., 1995; Trasar-Cepedar et al., 1998).

Soil Microbiologists (Fauci and Dick, 1994; Ndiaye et al., 2002) have used microbiological analyses of soils as
indices of soil fertility and land use. Other researchers have used microbial population and ratios to assess the modification
of the soil ecological environment brought about by land use changes (Mendes et al., 1999 and Ndiaye et al., 2002). The
data on soil microorganisms in several tropical soils are very limited and grossly underestimated (Ayanaba and Sanders,
1981). Most of the available reports did not consider the effects of some soil properties, cropping history and system and
waste disposal on the microbial population (Isirimah et al., 2006). In their study, crop residues and animal waste were
incorporated into the soil for different land use which affected the rate of organic matter decomposition as indicated by the



G.JB.AH.S., Vol.2 (2) 2013:7-11 ISSN: 2319 — 5584

population of microorganisms. The objectives of this study are to assess the effect of time and duration of storage of Cow
dung on the Ca, Mg and the total microbial population in the Northern Guinea Savanna of Nigeria.

Materials and Methods

Cow Dung Collection, Duration of Storage/Ageing in the Field before Application and Incorporation

The cow dung that was used for these experiments were collected from the National Animal Production Research
Institute (NAPRI), Shika-Zaria in years 2003 and 2004. Fresh cow dung was collected early in the morning from pens and
heaped up. The cow dung was then mixed thoroughly with a shovel with the aim of harmonizing it. The cow dung was then
allowed to decompose for four weeks (one month, the ageing period) without any disturbance before it was removed and
stored in the field.

Cow dung was collected in February, 2003 and allowed to decompose (composting) for 4 weeks (Figure 1). This
means the field storage (exposure) of the cow dung started in March for 12 weeks of field storage before application to the
soil as amendment.
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Figure 1. Diagrammatic Presentation of the collection and storage of Cow dung.

The same cow dung treatment as described for February above was repeated in March against April to May (8 weeks
of field storage before application to the soil as amendment), April against May (4 weeks of field storage before application
to the soil as amendment) and May against June (0 week) where cow dung was collected at the termination of composting
(incubation) and applied to the field immediately without field storage (the moisture content was taken into consideration).
The same procedure was repeated in the second year (2004).

Cow Dung Sampling

Three cow dung samples were collected at certain stages in each of the two years. First, fresh cow dung samples
(untreated) were taken after harmonizing the cow dung before subjecting them to any management practice. These samples
were oven dried immediately after collection at 65° C for 3 days and stored for analysis. Secondly, another set of samples
were taken after subjecting the cow dung to the three different management practices (already discussed above) but before
taking them to the field for storage. The third set of samples of the cow dung was collected at the time of application and
incorporation into the soil (at this stage, the cow dung treatments was exposed at the field in storage after the 1 month of
composting/ageing period for different time durations of 12 weeks, 8 weeks, 4 weeks and 0 week). These were all carefully
processed and kept for analysis.

Cow dung chemical and microbial Analysis

Cow dung samples were digested using wet oxidation method. Calcium and Magnesium were determined using
Atomic Absorption Spectrophotometer (Juo, 1979). Soil-dilution plate technique and media was used for microbial analysis
as described by (Isirimah et al., 2006). The inoculated plates were placed in an incubator then incubated at ambient
temperature (30 ° C) for seven days and colonies of bacteria and fungi were counted.

Data analysis
All data collected was subjected to analysis of variance (ANOVA) and the means separated using the Duncan Multiple
Range test (DMRT).

Results and Discussion

Calcium

The results of cow dung Ca is shown in Table 1. At the termination of one month incubation in 2003, the May and
April treatments which were statistically the same gave the highest values of Ca. The May treatment was however
significantly higher (P < 0.05) than the June, March and control treatments. In year 2004, there was no significant effect
on the Ca content of the cow dung among the treatments. When the two years values were pooled together, the results
showed that, the May treatment gave the highest Ca value, which was statistically at par with the April treatment, but
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significantly higher than the March, June and control treatments. This period probably coincided with the on set of the
rains (appendix 1) which probably favours more microbial activity for nutrient release, but before population explosion
of the microbes which will in turn use the nutrients. That again explains why the June treatment has low Ca but more
population of the microbes. When the values of the two years were pooled together the May treatment was higher than
the control by up to 82.5 %.

Table 1: Effects of cow dung incubation and duration of storage on calcium content (c mol kg ™).
After incubation

Duration of storage After field storage

2003 2004 Mean 2003 2004 Mean
Control 2.24b 1.03 0.63bc 0.24b 0.79% 0.52
0 Week (June) 0.50b 0.93 0.71bc 1.04a 0.41b 0.72
4 Weeks (May) 1.29a 1.01 1.15a 0.80ab 0.48ab 0.64
8 Weeks (April) 0.94a 0.88 0.91ab 0.56ab 0.50ab 0.53
12 Weeks (March) 0.28b 0.66 0.47c 0.82ab 0.47ab 0.65
SE + 0.129 0.125 0.098 0.210 0.093 0.120

Means followed by the same letter(s) within the column are not significantly different at 5 % level of significance using
DMRT.

At the time of application and incorporation into the soil in 2003, after cow dung has been subjected to different
durations of field storage, the highest value among the treatments was observed in June, which was statistically at par
with the March, April and May treatments, but significantly higher than the control treatment. In year 2004, the control
treatment that gave the least value in 2003 was the highest in 2004. The other 3 treatments, March, April and May were
statistically at par with the 2 treatments. Pooling the means of the 2 years together, the result gave no significant effect
among the treatments. The possible ways of loosing Ca in the manure is through erosion or leaching. This probably
showed that the duration of storage in the field did not affect the Ca content of the manure. If you look at the months of
storage (March, April and May) these are months that the rains were not fully established to have cause erosion or
leaching of Ca. But, the June treatment gave a higher value which was 38.5 % higher than the control. This showed that
the application of cow dung in June will release more Ca to the soil than at the other periods.

Magnesium

The duration of storage of cow dung affected the Mg content of cow dung (Table 2). In year 2003, the results
showed that, the May treatment gave the highest value, which was statistically at par with April treatment but
significantly higher than all other treatments. In year 2004, there were no significant differences among the treatments.
Although the June treatment tended to give a higher value.

Table 2: Effects of cow dung incubation and duration of storage on Magnesium content (c mol kg ™).
After incubation

Duration of storage After field storage

2003 2004 Mean 2003 2004 Mean
Control 0.37bc 0.39 0.38b 0.87 0.40b 0.63
0 Week (June) 0.35bc 0.69 0.52b 1.02 0.39b 0.71
4 Weeks (May) 1.41a 0.54 0.98a 0.55 0.34b 0.45
8 Weeks (April) 0.93ab 0.41 0.67ab 0.38 0.37b 0.37
12 Weeks (March) 0.29c 0.47 0.38b 0.56 0.62a 0.59
SE + 0.171 0.148 0.112 0.234 0.063 0.121

Means followed by the same letter(s) within the column are not significantly different at 5 % level of significance using
DMRT

When the means of the two years were pooled together, the May treatment gave the highest value, which was 157.9
% higher than the control treatment.

For after storage and before field incorporation, the results showed that there was no significant difference among
the treatments in 2003; although the June treatment tended to give higher value than all other treatments. In year 2004,
time of application affected the Mg content of cow dung. The March treatment gave a significantly higher value than all
other treatments, the other treatments were not statistically different from each other. Mean of the two years showed no
significant effects on all the treatments. However, the June treatment tended to give a higher value which was up to 12.7
% higher than the control treatment. This showed that the application of cow dung in June after field storage for 0 week
will release more Mg to the soil than at the other months.

Total Microbial Population

In Table 3 is the result of the effects of incubation and duration of field storage on the microbial population of fungi
and bacteria in cow dung. The results showed that after subjecting cow dung to composting (incubation) at different
times (months) and durations, microbial population at in April (8 weeks duration) was significantly higher than the
March (12 weeks duration) which was statistically not different from the control, May (4 weeks) and June (0 week)
treatments. At year 2004 and the means of the two years there were no significant differences among the treatments,
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although the June treatment tended to give a higher microbial population value which was up to 537.0 % over the control
treatment.

Table 3: Effects of cow dung incubation and duration of storage on total Microbial population (cfu/g).

Duration of storage After incubation After field storage

2003 2004 Mean 2003 2004 Mean
Control 4.7a 0.8 2.7 4.7 0.8c 2.7c
0 Week (June) 4.6ab 30.2 17.4 14.3 30.5ab 22.4abc
4 Weeks (May) 4.0ab 8.5 6.2 15.0 45.8ab 30.4ab
8 Weeks (April) 7.4a 2.8 5.1 23.0 64.0a 43.5a
12 Weeks (March) 1.2b 6.4 3.8 2.0 24.7ab 13.4bc
SE + 1.02 12.68 6.42 7.66 16.60 8.60

Means followed by the same letter(s) within the column are not significantly different at 5 % level of significance using
DMRT

At after different durations of field storage, just before incorporation into the soil in 2003, the results did not show
any significant effect among the treatments, however the April treatment tended to give a higher value. The 2004 result
showed that, the April (8 weeks) treatment also gave a significantly higher microbial population than the control, but was
statistically at par with the March (12 weeks), May (4 weeks) and June (0 week) treatments. A similar pattern was
maintained, when the two years values were pooled together. The microbial population was high in April probably due to
the high temperatures that are normally experienced in this month, which will naturally encourages microbial growth.
The results also showed that, composting cow dung generally encourages increase in the microbial population in the cow
dung, since all composted treatments had higher population than the control when the two years were pooled together.
Population increase of 390.0 % to 1493.4 % over the control was obtained. This agrees with Mendes (1999) and Isirimah
et al., (2006) who reported that incorporating large amounts of livestock wastes into surface soil alter the microbial
population of soil quantitatively and qualitatively and the population of bacteria and fungi at the site where oil palm
effluent was deposited were high indicating that the soil is biologically active. Isirimah et al., (2006) also reported that,
crop residues and animal waste incorporated into the soil for different land use affected the rate of organic matter
decomposition as indicated by the population of microorganisms. In other words, the higher the population of
microorganisms the better the soil, because there will be more decomposition and more nutrient release into the soil.

Conclusion

At the termination of incubation of the cow dung, the May (4 weeks) treatments gave significantly (P < 0.05) higher
content of Ca and Mg than other treatments in the two years, but after field storage and at the time of incorporation into the
soil the June (0 week) treatments gave higher values of both Ca and Mg. Total microbial population of cow dung at after
incubation, showed that the June (0 week) treatments gave the highest values, while after field storage the April (8 weeks)
treatments gave significantly higher values.

It is recommended that, using cow dung after incubation in May (4 weeks) will significantly released more Ca and Mg
to the soil than the other treatments than further exposing (storing) it before use, while the use of cow dung after storage in
April (8 weeks) will significantly give higher microbial population than the other treatments.
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APPENDIX 1: SAMARU METEOROLOGICAL OBSERVATIONS DURING PERIOD OF STUDY.

. Temperature (°C) Relative Sunshine
Month Rainfall (mm) Min. Max. Humidity (%) Hours
2003
February 0.0 19.4 36.4 725 8.1
March 0.0 21.8 36.8 71.3 5.9
April 31.0 24.7 37.8 71.0 7.2
May 78.4 24.0 37.5 72.1 7.4
June 69.2 23.4 32.3 82.3 6.8
2004
February 0.0 16.7 315 13.6 NA
March 13.6 19.6 34.6 16.9 NA
April 7.8 25.8 38.0 54.1 NA
May 162.8 22.2 345 66.0 NA
June 190.5 20.4 31.1 77.9 NA

NA = Not available

Source: Meteorological Office, Institute for Agricultural Research, Ahmadu Bello University, Samaru,
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