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An experiment was carried out at the cocoa plantation of the Obafemi Awolowo University Teaching 
and Research Farm to study the comparative effects of siam weed and neem leaf extracts (as natural 
pesticides) and a synthetic pesticide- Endocel® (Endosulfan) on soil microorganism and litter 
decomposition in cocoa plantation to determine a safe application rate on soil microbial population and 
some soil chemical properties. Soil samples were collected on monthly basis for five months after the 
application of aqueous extracts of fresh leaves of siam weed and neem plants. Samples were analyzed 
for total heterotrophic bacteria (THB) and exchangeable cations using standard methods. Results 
showed that application of neem extract at 40,000 mg/kg (w/v) gave the highest microbial load and 
aided microbial activity more than siam at 40,000 mg/kg (w/v) with the least microbial load. Hence, neem 
plant was found to be less toxic than siam weed.   
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INTRODUCTION 
 
World Cocoa bean production, harvested from the cacao 
tree (Theobroma Cacao) is estimated to be 3.5 million 
tones, 90% of which is grown in Cote d’ivoire, Ghana, 
Indonesia, Nigeria, Cameroon, Brazil, Ecuador and 
Malaysia where millions of smallholder farmers depend 
on the revenue (Norgrove, 2007). 

Cocoa export is an important source of foreign 
exchange earnings for Nigeria. However, maximal yield 
of the product is not achieved as a result of the incidence 
of diseases and pests (Wessel, 1966; Opeke, 1982; Egbe 

et al., 1989). In order to improve product yield, large 
scale spraying of the cocoa pods with pesticides is 
usually carried out. This has led to the soils in some 
cocoa plantations in Nigeria being reportedly 
contaminated with organochlorine pesticide residues. 
Inspite of the upsurge in the use of pesticides in Nigerian 
agriculture, there has been little or no awareness among 
the users of the effects on the environment (Okoya et al., 
2013). 

Trees  in  forests  absorb  nutrients   from   the   soil   to  
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support their growth. At the same time, some part of the 
nutrient taken up is returned to the forest ground via litter 
fall. This is justified since decomposition processes play 
an important role in soil fertility in terms of nutrient cycling 
and formation of soil organic matter (Bargali et al., 1993). 
Many studies have extensively investigated the effects of 
climate, litter quality and microorganisms on litter 
decomposition and their interactions in many ecosystems 
using a large number of plant species (Berg et al., 1993; 
Berg and Meetmeyer, 2002). Sariyildiz (2008) reported 
that a single tree canopy can significantly alter litter 
decomposition rates of a given tree species, due to 
changes in environmental conditions under the tree 
canopy, especially forest floor moisture content and pH 
Litter, therefore, plays a major role in the transfer of 
energy and nutrients within a woodland ecosystem. 
Microflora populations are responsible for the chemical 
transformation and degradation of complex organic 
molecules into simpler compounds during decomposition 
(Crossley and Witkamp, 1964).  

The activities of soil microorganisms are beneficial but 
some may be detrimental to the environment, plant and 
man. Decomposition of organic materials is one of the 
most important activities carried out by soil 
microorganisms as it results in soil organic matter 
formation and the release of plant nutrients (Edwards et 
al., 1973; Wardle et al., 2003). Garcia-Pausas et al. 
(2004) reported that soil microclimate and/or N availability 
appear to be more important controlling litter 
decomposition than the distribution of fauna in 
Mediterranean forest soils. Also, the effect of litter N 
content on decomposition rates is site dependent. The 
soil fauna consumes partially degraded litter, resulting in 
very low faunal activity during the first stages of 
decomposition. 

In modern agriculture, pesticides are frequently used in 
the field to increase crop production. Besides combating 
pest, pesticides also affect the population and activity of 
beneficial microbial communities in the soil (Pandey and 
Singh, 2004). Although, some soil biota can utilize and 
degrade pesticides, these pesticides have been found to 
adversely affect microbial populations, diversity and 
biochemical activities such as ammonification, 
nitrification, denitrification and urea hydrolysis (Greaves 
and Malkomes, 1980; Roslycky, 1986; Taiwo and Oso, 
1997). They also may accelerate the development of the 
pest biotypes resistant to specific pesticidal chemicals 
(Ivbijaro, 1990). The widespread use of synthetic 
pesticides poses a potential threat to these 
decomposition processes and serious danger to human 
and environmental health. The intensive use of Organo 
chlorine and Lindane based insecticides for mirid control 
in Nigeria (Okoya et al., 2013) resulted to the 
development of resistance by the mirids, thereby 
rendering the insecticides ineffective (Booker, 1969; 
Youdeowei, 1971).  

Turning  to  alternative  strategies,  plant  extracts  have  

 
 
 
 
been widely investigated for pest control. Natural 
pesticides are active ingredients derived from plants for 
the management of human and animal pest organisms, 
or it can be said to be biologically active ingredients 
principally derived from plants for the management of 
human and animal pest organisms (Ivbijiaro, 1990). 
Botanicals are easily biodegradable and their use in crop 
protection is a practically sustainable alternative (Devlin 
and Zettel, 1999). It maintains biological diversity of 
predators (Grange and Ahmed, 1988) and reduces 
environmental contamination and human health hazards. 
With the growing global demand for environmentally 
sound pest management strategies; there is a need to 
develop alternative pesticides with minimal or non-
ecological hazards (Devlin and Zettel, 1999). One widely 
studied plant in this context is the neem tree, Azadirachta 
indica. Many research works have been carried out to 
examine the pesticidal activities of various preparations 
from neem such as the dry leaf powder, seed powder, 
seed cake, and ethanol extracts (Ofuya et al., 1992; 
Egwunyenga et al., 1998), aqueous extracts (Jackai and 
Oyediran, 1999; Padi et al., 2003). Neem leaf extract was 
also found to have nematicidal properties (Egunjobi and 
Afolami, 1976; Fatoki and Fawole, 2000). 

Earlier studies in Nigeria showed that Siam weed 
(Chromolaena odorata) has some potential to control 
plant-parasitic nematodes in laboratory trials (Fatoki and 
Fawole, 1999; Adekunle and Fawole, 2003). The active 
ingredients in C. odorata are Alkaloids and Flavonoids.   

This study seeks to determine the effect of the extracts 
from the leaves of neem plant and siam weed on soil 
microbial load and litter decomposition in a cocoa 
plantation. It is also aimed at determining the effective 
application rates of the two plant extracts. 
 
 
MATERIALS AND METHODS 
 
Study area 
 
The study site was located on the cocoa (T. cacao Linn.) plantation 
at Obafemi Awolowo University Teaching and Research Farm, Ile-
Ife, in southwestern Nigeria. Ile-Ife lies within latitudes 7° 30′ to 7° 
35’ and longitude 4° 30’ to 4° 35.6’. The vegetation of Ile-Ife has 
been described as lowland forest zone (Keay, 1965), semi 
deciduous moist forests (Charter, 1970) and Guinea-Congolian 
forest drier type (White, 1983). There are two prominent seasons in 
Ile-Ife area, the rainy and dry seasons. The dry season is short, 
usually lasting five months from November to March and longer 
rainy season prevails during the remaining months. The annual 
rainfall at Ile-Ife has a mean of 1,272.44 mm in a 5-year (2009 to 
2014) survey with a maximum value of 1452.62 mm and a minimum 
value of 1090.10 mm (Atmospheric Research Unit, Department of 
Physics, Obafemi Awolowo University, Nigeria, 2014).  

The mean annual temperature ranges from 22.5 to 31.4°C. The 
relative humidity in the early morning is generally high, usually over 
90% throughout the year. At midday, it is rather lower, around 80% 
in the wet season, than and as low as 50 and 60% in the dry 
season. The area lies within the basement complex and the 
underlying rock consists of granites, gneisses, and undifferentiated 
schists (Smyth  and  Montgomery , 1962).  The  soil  is  a  low  base  



 
 
 
 
status forest soil derived from coarse-grained gneiss and granite 
parent rocks and is classified as an Utisol (Harpstead, 1973; 
Okusami and Oyediran, 1985; Amusan and Ashaye, 1991). The 
soils of the study site are of two series (Iwo and Gambari). Ojanuga 
(1975) and Okoya et al. (2010) described soils of  Iwo series as 
comprising well structured, strong brown to reddish soils with 
gravelly sand, clay loam to sandy clay texture within the upper 
horizon and generally slightly more clayey in the subsoil.  
 
 
Field study 
 
A field study was conducted with aqueous extracts from fresh 
leaves of neem (A. indica) and fresh leaves of siam weed (C. 
odorata) which were prepared using the method of Olabiyi et al. 
(1992). Ten – grams each of fresh siam weed and neem leaves 
were weighed and placed into two different reagent bottles. 100 ml 
of distilled water was added into each reagent bottle which were 
then placed in a water-bath and heated at 100°C for 1 h. The 
extract obtained was allowed to cool and filtered through Whatman 
No. 1 filter paper. The filtrate obtained was 100,000 mg/kg (stock 
extract). Serial dilutions were prepared to produce 40,000 and 
20,000 mg/kg extracts (Adekunle and Fawole, 2003). 
 
 
Experimental design and layout 
 
A randomized complete block design with four blocks (A, B, C and 
D) each divided into 5 plots were established. The trees in the plots 
were tagged T1x – T5x respectively, where x represents the block. 
The plots were; plot 1 (neem extract application at 40,000 mg/kg), 
plot 2 (neem extract application at 20,000 mg/kg), plot 3 (siam 
weed extract application at 40,000 mg/kg), plot 4 (siam weed 
extract application at 20,000 mg/kg), plot 5 (control). The trees were 
treated five times with the different application rates of siam and 
neem extracts at a weekly interval. 30 days after the fifth 
application, soil samples were collected at 0 to 5 cm soil depth on 
monthly basis for five months. Soil samples were collected before 
the application of pesticides as well. The soil samples were 
analysed for the load of total heterotrophic bacteria and 
exchangeable cations.  

Nutrient agar which has been reported to support the growth of 
most heterotrophic bacteria was used for bacteria isolation and 
incubation was at ambient temperature for two days. Microbial 
enumeration and isolation were carried out as described by Seeley 
and Vandenmark (1981). Representative bacteria colonies were 
identified. Some of the soil samples collected were air-dried, 
crushed, sieved and analysed for exchangeable cations. The 
exchangeable cations were extracted by leaching 10 g soil with 100 
ml of 1N ammonium acetate solution. The filtrate was then taken to 
the flame analyzer for reading. Na+, K+ and Ca2+ were measured by 
the flame emission spectroscopy while Mg2+ was measured by the 
atomic absorption spectroscopy (Anderson and Ingram, 1993). 
 
 
Data analysis 
  
The data collected were analysed using SPSS for windows, version 
16.0. Analysis of variance (ANOVA) was used to determine 
statistical differences in the data. Mean values of four replicates 
were used in all the analysis. 
 
 

RESULTS AND DISCUSSION 
 
At the beginning of the study, soil samples were collected 
in August from all the plots and analyzed for  THB  before  
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the application of synthetic pesticide (Endocel) and the 
two plant extracts (Neem and Siam). Statistical analysis 
carried out on the data obtained (Table 1) showed that 
there were no significant differences along the column in 
the microbial load in soil samples. After the application of 
pesticides (Endocel, Neem and Siam extracts), however, 
the microbial load in the control plots (that is, no pesticide 
application) varied between 7.84 × 106 ± 4.95 × 106 and 
4.58 × 107 ± 2.14 × 107 cfu/g (Table 1). In the soil treated 
with neem at 20,000 mg/kg (w/v), the load values were 
from 2.86 × 106 ± 1.57 × 106 to 1.18 × 108 ± 1.11 × 108 
cfu/g while those treated at 40,000 mg/kg (w/v) varied 
from 1.70 × 106 ± 5.60 × 105 to 2.57 × 109 ± 2.54 × 109 
cfu/g. The microbial load in siam treated soil varied from 
1.50 × 107 ± 6.16 × 106 to 4.50 × 107 ± 2.81 × 107 cfu/g at 
the application rate of 40,000 mg/kg (w/v) and 4.14 × 106 

± 2.46 × 106 to 5.20 × 107 ± 2.51 × 107 cfu/g at the 
application rate of 20,000 mg/kg (w/v). The microbial load 
in soil treated with Endocel (0.05 L/ha) varied from 1.56× 
106 ± 9.92 × 105 to 5.16 × 109 ± 3.45 × 109 cfu/g while with 
0.1 L/ha Endocel treatment of soil, the load was between 
3.51 × 106 ± 1.75 × 106 and 6.17 × 107 ± 2.54 × 107 cfu/g. 
The load of THB in the soil samples was not significantly 
different for the synthetic and plant extracts used 
compared to control as shown along the columns in each 
month (Table 1). However, the differences were only 
statistically significant in March when the load of THB 
increased considerably with Endocel at 0.05 L/ha. No 
significant difference was detected between the treated 
and untreated soils. 

In the second month after the application of treatment 
(December), the highest microbial load was observed in 
the soil treated with neem at 40,000 mg/kg (w/v) and the 
lowest was in the soil treated with neem at 20,000 mg/kg 
(w/v) when compared with the Siam extract only, 
However, among the three treatments, the lowest 
microbial load is in the soil treated with Endocel (0.05 
L/ha) when comparing synthetic data was with the plant 
extracts data (Table 1). This is contrary to what was 
observed in the first month of sampling after treatment 
application (November). Siam treatment at 40,000 mg/kg 
(w/v) was observed to favour microbial activity throughout 
the experimental period except in the second month 
where the soil treated with siam at 20,000 mg/kg (w/v) 
had the higher microbial load between the two application 
rates. Statistical analysis indicated no significant 
difference between the treatments along the columns. 
However, to assess if there are significant differences in 
the microbial load values in different seasons, the trends 
across the months are presented in Figure 1.    

The exchangeable cations likewise show varying 
results. Exchangeable Na+ decreased consistently from 
August to December but slightly increased in January 
(Tables 2, 3, 4 and 5). This was observed for all the 
treatments. This same trend was also observed for 
exchangeable K+ and Ca2+ in all the treatments for all the 
experimental  months  except  in  Siam  at   20,000 mg/kg  



3658        Afr. J. Agric. Res. 
 
 
 

 

0

100

200

300

400

500

600

So
il 
T
o
ta
l H

et
er
o
tr
o
p
h
ic
 

B
a
ct
er
ia
 L
o
a
d
  x
 1
00
00
0

Month

Siam2

Siam1

Con

‐10000

0

10000

20000

30000

So
il 
T
o
ta
l H

et
er
o
tr
o
p
h
ic
 

B
ac
te
ri
a 
Lo
a
d
 x
 1
00
00
0 

Month

Neem2

Neem1

Con

0
10000
20000
30000
40000
50000
60000

So
il 
T
o
ta
l H

et
er
o
tr
o
p
h
ic
 

B
a
ct
er
ia
 L
o
a
d
  x
 1
00
00
0

Month

Endocel2

Endocel1

Con

0
10000
20000
30000
40000
50000
60000

So
il 
T
o
ta
l H

et
er
o
tr
o
p
h
ic
 

B
a
ct
er
ia
l L
o
ad

 x
 1
00
00
0

Month

Endocel2

Endocel1

Neem2

Neem1

Siam2

Siam1

Con

 
 
Figure 1. Effects of endocel, aqueous extracts of Neem leaves and Siam weed leaves on soil 
total heterotrophic bacteria load across the months of study. Note: Jan. – January, Feb. – 
February, Mar. – March, Aug. – August, Sep. – September, Oct. – October,  Nov. – November and 
Dec. – December. 



Sonaike et al.        3659 
 
 
 

Table 1. Effects of endocel, aqueous extracts of Neem leaves and Siam weed leaves on soil total heterotrophic bacteria load in the studied cocoa plantation.  
 

Treatment 
 Microbial concentration (cfu/g) ± S.D. 

Aug. 2010* Nov. 2010 Dec. 2010 Jan. 2011 Feb. 2011 Mar. 2011 

Endocel at 0.1 L/ha 3.00 × 107 ± 6.95 × 106(a) 1.08 × 107 ± 4.07 × 106(a) 3.00 × 107 ±  1.07 × 107(a) 3.51 × 106 ±  1.75 × 106(a) 1.11 × 107 ±  4.32 × 106(a) 6.17 × 107 ±  2.54 × 107(a) 
Endocel at 0.05 L/ha 1.44 × 107 ± 3.90 × 106(a) 3.41 × 106 ± 1.14 × 106(a) 1.54 × 107 ±  5.40 × 106(a) 1.56 × 106 ±  9.92 × 105(a) 2.28 × 107 ±  1.55 × 107(a) 5.16 × 109 ±  3.45 × 109(b) 
Neem at 40,000 mg/kg 1.45 × 108 ± 2.68  ×  106(a) 1.70 × 106 ± 5.60 × 105(a) 2.57 × 109 ±  2.54 × 109(a) 5.04 × 107 ±  4.99 × 107(a) 2.60 × 107 ±  1.51 × 107(a) 6.48 × 107 ±  5.39 × 107(a) 
Neem at 20,000 mg/kg 1.97 × 109 ± 1.94 × 109(a) 1.18 × 108 ± 1.11 × 108(a) 2.29 × 107 ±  1.01 × 107(a) 2.89 × 106 ±  1.57 × 106(a) 2.78 × 107 ±  1.30 × 107(a) 4.99 × 107 ±  1.24 × 107(a) 
Siam at 40,000 mg/kg 3.90 × 107 ± 2.10 × 107(a) 2.03 × 107 ± 1.51 × 107(a) 4.50 × 107 ±  2.81 × 107(a) 1.50 × 107 ±  6.16 × 106(a) 2.50 × 107 ±  8.50 × 106(a) 3.98 × 107 ±  1.58 × 107(a) 
Siam at 20,000 mg/kg 3.41 × 107 ± 5.55 × 106(a) 8.00 × 106 ± 1.66 × 106(a) 5.20 × 107 ±  2.51 × 107(a) 4.14 × 106 ±  2.46 × 106(a) 5.41 × 106 ±  1.62 × 106(a) 2.76 × 107 ±  4.93 × 106(a) 
Control (No pesticide) 3.68 × 107 ± 7.97 × 106(a) 2.03 × 107 ± 9.00 × 106(a) 3.03 × 107 ±  1.32 × 107(a) 7.84 × 106 ±  4.95 × 106(a) 3.05 × 107 ±  1.03 × 107(a) 4.58 × 107 ±  2.14 × 107(a) 

  

Each value is a mean of four replicates. Values having the same alphabet(s) in bracket along the same column are not statistically different (P<0.05). *Values before the application of pesticides. 
Note: Aug. – August, Nov. – November, Dec. – December, Jan. – January, Feb. – February and Mar. – March. 

 
 
 

Table 2. Exchangeable cations of soils in the studied cocoa plantation in August 2010 before application of treatments.  
 

No treatment with 
Exchangeable cations (cmol/kg) 

Na+ K+ Ca2+ Mg2+ 

Endocel at 0.1 L/ha 0.24 ± 0.01(a) 0.66 ± 0.11(a) 11.79 ± 0.64(a) 6.92 ± 2.52(a) 
Endocel at 0.05 L/ha 0.30 ± 0.03(a) 0.59 ± 0.07(a) 11.38 ± 0.63(a) 3.78 ± 0.17(ab) 
Neem at 40,000 mg/kg  0.26 ± 0.04(a) 0.46 ± 0.04(a) 10.57 ± 0.27(a) 3.90 ± 0.27(ab) 
Neem at 20,000 mg/kg 0.26 ± 0.00(a) 0.60 ± 0.13(a) 11.38 ± 0.55(a) 3.90 ± 0.25(ab) 
Siam at 40,000 mg/kg 0.28 ± 0.02(a) 0.44 ± 0.07(a) 10.88 ± 0.85(a) 3.62 ± 0.29(b) 
Siam at 20,000 mg/kg 0.27 ± 0.02(a) 0.47 ± 0.05(a) 11.07 ± 1.38(a) 3.97 ± 0.51(ab) 
Control (No treatment) 0.23 ± 0.00(a) 0.42 ± 0.09(a) 9.85 ± 0.47(a) 3.54 ± 0.23(b) 

 

Mean value ± S.D. with the same superscript along the same column are not significantly different. Each value is a mean of four replicates.   
 
 
 
where constant decrease was observed from 
August to January in both cations. Although, the 
changes observed in exchangeable Na+ and Ca2+ 
did not show any significant difference, 
exchangeable K+ increased significantly (P < 
0.05). Exchangeable Mg2+ decreased consistently 
throughout the experimental period for all the 
treatments except Endocel at 0.1 L/ha, Endocel at 
0.05 L/ha and Siam at 40,000 mg/kg where 

increment was observed in January. However, the 
values were not significantly different (P < 0.05). 
For all the treatments used, Endocel at 0.05 L/ha 
had the highest concentration of exchangeable 
cations within the range (0.16 ± 0.01 to 10.79 ± 
0.61), followed by Endocel at 0.1 L/ha (0.18 ± 
0.01 to 9.91 ± 0.92). Comparing the two plant 
extracts, exchangeable cations obtained in Neem 
treatment is higher than Siam treatment, where 

the highest value was observed in Neem at 
20,000 mg/kg (0.16 ± 0.02 to 9.91 ± 2.10) 
although closely followed by Neem at 40,000 
mg/kg (0.14 ± 0.01 to 9.44 ± 0.70). 

Generally, soil microbial load reduced with all 
the treatments from November to February (Table 
1). It is reasonable to deduce that this may have 
resulted from, at least in part, the extremely dry 
conditions  experienced  in  these  months  due  to  



3660        Afr. J. Agric. Res. 
 
 
 

Table 3. Effects of endocel, aqueous extracts of Neem leaves and Siam weed leaves on soil exchangeable cations of the studied 
cocoa plantation  in November 2010.   
 

Treatment 
Exchangeable cations (cmol/kg) 

Na+ K+ Ca2+ Mg2+ 

Endocel at 0.1 L/ha 0.18 ± 0.01(ab) 0.38 ± 0.06(a) 9.35 ± 1.01(a) 4.57 ± 1.44(a) 
Endocel at 0.05 L/ha 0.21 ± 0.01(a) 0.36 ± 0.05(a) 10.79 ± 0.61(a) 3.51 ± 0.21(a) 
Neem at 40,000 mg/kg 0.18 ± 0.00(ab) 0.33 ± 0.03(a) 9.44 ± 0.70(a) 3.19 ± 0.17(a) 
Neem at 20,000 mg/kg 0.20 ± 0.01(ab) 0.38 ± 0.08(a) 10.03 ± 0.91(a) 3.65 ± 0.31(a) 
Siam at 40,000 mg/kg 0.19 ± 0.01(ab) 0.29 ± 0.07(a) 9.19 ± 1.19(a) 3.27 ± 0.72(a) 
Siam at 20,000 mg/kg 0.18 ± 0.01(ab) 0.33 ± 0.04(a) 9.07 ± 1.26(a) 3.06 ± 0.23(a) 
Control (No treatment) 0.18 ± 0.01(b) 0.23 ± 0.02(a) 7.91 ± 0.41(a) 3.44 ± 0.93(a) 

 

Mean value ± S.D. with the same superscript along the same column are not significantly different. Each value is a mean of four replicates. 
 
 
 

Table 4. Effects of Endocel, aqueous extracts of Neem leaves and Siam weed leaves on soil exchangeable cations of the studied 
cocoa plantation in December 2010. 
 

Treatment 
Exchangeable cations (cmol/kg) 

Na+ K+ Ca2+ Mg2+ 

Endocel at 0.1 L/ha 0.18 ± 0.01(a) 0.35 ± 0.03(ab) 7.92 ± 1.13(a) 1.03 ± 0.24(a) 
Endocel at 0.05 L/ha 0.16 ± 0.01(a) 0.25 ± 0.04(b) 7.60 ± 0.94(a) 0.75 ± 0.24(a) 
Neem at 40,000 mg/kg 0.14 ± 0.01(a) 0.26 ± 0.03(ab) 6.76 ± 0.33(a) 1.27 ± 0.24(a) 
Neem at 20,000 mg/kg 0.16 ± 0.02(a) 0.26 ± 0.03(ab) 8.19 ± 1.12(a) 0.91 ± 0.31(a) 
Siam at 40,000 mg/kg 0.17 ± 0.02(a) 0.23 ± 0.02(ab) 7.85 ± 1.21(a) 1.09 ± 0.26(a) 
Siam at 20,000 mg/kg 0.15 ± 0.01(a) 0.27 ± 0.04(a) 7.03 ± 1.04(a) 1.41 ± 0.50(a) 
Control (No treatment) 0.14 ± 0.01(a) 0.27 ± 0.05(ab) 6.07 ± 0.67(a) 1.41 ± 0.69(a) 

 

Mean value ± S.D. with the same superscript along the same column are not significantly different. Each value is a mean of four replicates. 
 
 
 

Table 5. Effects of Endocel, aqueous extracts of Neem leaves and Siam weed leaves on soil exchangeable cations of the studied 
cocoa plantation in January 2011.   
 

Treatment 
Exchangeable cations (cmol/kg) 

Na+ K+ Ca2+ Mg2+ 

Endocel at 0.1 L/ha 0.18 ± 0.01(a) 0.39 ± 0.02(a) 9.91 ± 0.92(a) 3.11 ± 2.80(a) 
Endocel at 0.05 L/ha 0.18 ± 0.02(a) 0.39 ± 0.09(a) 10.48 ± 2.03(a) 4.46 ± 4.26(a) 
Neem at 40,000 mg/kg 0.17 ± 0.02(a) 0.31 ± 0.05(ab) 8.94 ± 0.77(a) 0.41 ± 0.11(a) 
Neem at 20,000 mg/kg 0.18 ± 0.02(a) 0.35 ± 0.05(ab) 9.91 ± 2.10(a) 0.40 ± 0.11(a) 
Siam at 40,000 mg/kg 0.17 ± 0.01(a) 0.27 ± 0.03(ab) 7.97 ± 0.67(a) 1.32 ± 0.87(a) 
Siam at 20,000 mg/kg 0.16 ± 0.01(a) 0.16 ± 0.01(b) 6.88 ± 0.84(a) 0.69 ± 0.34(a) 
Control ( No treatment) 0.17 ± 0.01(a) 0.41 ± 0.11(a) 8.57 ± 0.84(a) 0.76 ± 0.20(a) 

 

Mean value ± S.D. with the same superscript along the same column are not significantly different. Each value is a mean of four replicates.   
 
 
 
low rainfall and high temperature. The rain in February 
was just a light shower that could not have had a 
significant effect on the soil microbial load. Aerts (1997) 
had reported that temperature and moisture affect the 
population of microorganisms during decomposition. 
Rheinheimer (1997) and Knacker et al. (2003) have also 
noted that microbial populations were generally lower 
during the dry season. Under the dry spell, the least 

microbial load was found in soil samples treated with 
Siam at 40,000 mg/kg while Endocel at 0.05 L/ha aided 
more microbial population. In March when there was high 
rainfall, microbial activity thrived because there was 
increase in microbial load for all the treatments (Table 1). 
Jordan (1989) reported that water affected decomposition 
directly through leaching and indirectly through its effect 
on microbial decomposers. It would appear that  moisture  



 
 
 
 
and temperature conditions were most conducive during 
the wet season when microbial population flourished, 
thus suggesting, that drought affects the population of 
microbial organisms (Hendrix et al., 1986). The increase 
in the population of the microorganisms probably 
indicates a faster decomposition at this period. The 
application of the synthetic and biological pesticides had 
no significant effect on the soil micro-organisms except 
Endocel at 0.05 L/ha that increased the population in 
March assessment. 

Comparing the two plant extracts used, Neem aided 
litter decomposition better than Siam because the highest 
microbial load was found in Neem at 40,000 mg/kg 
followed by Neem at 20,000 mg/kg while the lowest load 
was found in Siam at 40,000 mg/kg. Foerster (2000) had 
earlier reported that Neem plant as being toxicologically 
safe. At the first two months of sampling after the 
application of pesticides, a consistent reduction was 
observed in exchangeable Na+, K+ and Ca2+ 

concentrations (Tables 3 and 4). This was probably due 
to the slower rate of leaf litter breakdown in these months 
as a result of the reduction in soil micro-organisms 
responsible for litter decomposition which slowed down 
the release of exchangeable cations. However, Cocoa 
growing soils have the ability to replenish the lost 
potassium due to cropping as reported by Ahenkorah et 
al. (1974).  
 
 
Conclusion 
 
In this study, the decomposer organisms responsible for 
litter decomposition were generally not affected by both 
synthetic pesticide and plant extracts used, although 
Endocel at low concentration aided more microbial 
population and nutrient release. This indicates that neem 
leaves, siam weed extracts and Endocel used at 
manufacturer’s recommended rate did not have adverse 
effect on soil microorganisms thus aiding litter 
decomposition and nutrient release when other 
environmental factors such as moisture, temperature, etc 
are adequate. Although, both neem and siam weed leaf 
extracts aided microbial activity, more microorganisms 
were found in neem treated plots. It is therefore 
reasonable to conclude that neem leaf extract is less 
toxic and aids microbial growth better than siam extract. 
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