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Abstract: The study was conducted at Bojdi Dirmaji District, Wollega Zone (Western Ethiopia) using
Randomized Complete Block Design with three replications. Eight different treatments of chemical, botanical
and cultural control methods independently and in combinations were evaluated to identify the most effective
method which is environmentally sustainable and economically feasible in controlling the termite  problems.
The data were collected over 12 weeks and analysis of variance showed significant difference among the
treatments for all parameters. Maesa lanceolata 100 gm alone showed lower percent damage between 2-8 weeks
(33.3%),  later  on  after  9-12  weeks  it become non significant and the destructed mound was recovered.
Mound treated with Diazinon 60% EC at the rate of 25 ml and 20 ml alone and Diazinon 60% EC combination
with queen removal at rate of 15 ml and 10 ml showed significant control overall the treatment. From the results
of the study the lower rate of Diazinon 60% EC (10 ml per mound) and queen removal could be better option
to manage the termite problem and could be more sustainable and integrated manner in the study area.
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INTRODUCTION is one of the main problems treating the livelihood of the

Termites are social insect comprise the order Dirmaji District in particular. Considerable variation of the
isopteran. The individuals are differentiated into various percentage of the damages between different plants was
morphological forms or castes which exhibit division of reported [7]. Moreover yield loss depends on the extent
labor performing different biological functions and which of stand reduction and the attack at different growth stage
live in highly organized and integrated units, societies or of the crops by termites. For instance, 45% crop removal
colonies. They differ from hymenoptera social insects at the six-leaf resulted in only 16.5% yield loss, whereas
(ants, bees, warps) in that they are hem boles, their castes the same reduction at the teaseling stage caused 39.9%
are usually bisexual and they have no sub social groups yield loss [7]. Besides, termite attack caused up to 62%
[1]. Termites are devastating insect pests which lead to and 36% reduction in yields of hot pepper and maize,
sever soil degradation by reducing vegetation and leaving respectively, from seedling stage to maturity of the crops
the soil surfaces barren and exposed to the elements of [8].
erosion [2-4]. The consequence of termites attack reduces Use of some cultural control methods such as
farm  productivity  and  increases  land  degradation  [5]. mounds distraction, removal of the queen, flooding water
In general agricultural production is very difficult in into the mound, use of hot ash and hot pepper
termite infested areas. The crops are attacked while they independently, are not effective [9]. As a result control
are standing in the field and the soil are compacted and methods heavily depend on synthetic chemicals
difficult to plough, this in turn resulting in lower especially organochlorides, which are currently
production, low income and famine in the rural society of abandoned from the world market due to their persistent
the area. As a result farmers are forced to leave their farm toxicity [7, 10]. According to [6, 10], dressing soil
lands and exposed to sever poverty ([6]. Degradation of application and fertilizer dressing with Aldrin in two
soil and forest resources as a result of termite infestation weeks   before    sowing   were   effective   against  termite.
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Moreover, Aldrin 40% WP at the rate of 20  to  40 kg Preparation of Plant Extracts: The fresh leaves of Maesa
a.i/10  kg  of  seed  can be used as seed dressing [10]. lanceolata were collected from nearby forestland and
Even though using chemical insecticide in controlling were chopped and sun dried for three days. The chopped
insects is highly effective, even though it cannot be and dried leaves were powdered into fine using blender
environmental sustainable [11]. Moreover, the and 200 gram of the leave powder was diluted with one
organochlorine insecticides are banned due to their litter tap water and used for application.
environmental side effects [12, 13]. The use of plant
extracts to overcome insect pests problems can lead to the Methods of Data Collection: The treatment was monitored
isolation of new bio-insecticides for the benefit of human every 14 days for three months and data were collected on
health and agriculture production [14]. The possibilities of the treatment mound with respect to fungal growth i.e. an
using different control measures such as fungal indication of the destruction of the colony and movement
insecticides, bio-insecticides and botanical method rather of termite in and around of the mound for three months.
than chemical insecticides have been reported [15-21]. Accordingly, 0 = for no movement, 0.5 = for little
The use of indigenous plant extracts  as  an  alternative movement, 1= for normal movement of the termite was
for insect pest control also has been reported [22-23]. recorded.
These have created a critical need to find alternative
termite control strategies to tackle these problems. Methods of Data Analysis: The data collected were
Therefore, the objective of this study is to evaluate subjected to analysis of variance for Randomized
different termite control options available and to identify Complete Block Design as per [24]. SAS Statistical
the environmental kind and the optimum combinations of Software Package [25] was employed for analysis of
the control strategies. variance. The statistical significance was determined by

MATERAL AND METHODS to undertake mean separation in order to identify the most

Study Location: The study was conducted from October,
2007 to February, 2008 at Bojdi Dirmaji District, West RESULT AND DISCUSSION
Wollega Zone (Western Ethiopia). The study area is
located between 08°52' N and 9°07'N latitudes and 35°41' Analysis of variance showed all the treatments are
E and  36°10'E  longitudes  at an altitudes range of 900 m significantly superior to the untreated (control). But the
-1950 m above sea level. The area receives more than 1400 first four treatments, namely 25 ml, 20 ml Diazinon 60% EC
mm annual rain fall. The soil is predominantly nitsol and alone and 15 ml and 10 ml Diazinon 60% EC plus queen
is characterized by having reddish brown to red color and removal showed significantly superior result over all the
clay texture. The natural vegetation is predominately treatments and there was no significant differences
woody shrubs, grass land and grass land with river rain between  them  in   controlling   the   termite  (Table 1).
forests along the river banks. The treatment with queen removal alone, extract of Maesa

Experimental Materials and Design: The study was have showed non significant differences to the control. 
conducted by evaluating eight treatments, chemical and Among the control measures used chemical, cultural
botanical pesticides and indigenous knowledge of termite and botanical control methods were more significant over
control using Randomized Complete Block Design (RCBD) the control treatment when applied independently i.e.
with three replications. Eight mounds were selected for 100%, 44.4% and 19.4% respectively (Table 1). Similar
replications over allocations. A total of 24 mounds results have been reported result for use of chemical
including  the  control  were   used   and  mound pesticides in controlling pests by [20, 21]. Farmers in the
poisoning was done at the same time over the locations. study area also appreciated the use of chemical against
The treatments used include 25 ml Diazinon 60% EC per termite control without considering the main side effects.
mound, 20 ml Diazinon 60% EC per mound, 15 ml Diazinon Since no one has assessed the deleterious effects of
60% EC per mound and queen removal, 10 ml Diazinon organochlorides on the environment in the zone at all. The
60% EC per mound and queen removal, queen removal combination of 15 ml and 10 ml Diazinon 60% EC with
alone, Maesa lanceolata extract 100 gm per mound and queen removal were as effective as 25 ml and 20 ml
queen removal, Maesa lanceolata extract 100  gm  per Diazinon 60% EC while Maesa lanceolata 100 gm with
mound alone and untreated check. queen  removal  was less significant as compared to both

using F-test. List Significance Difference (LSD) was used

effective treatment.

lanceolata plus queen removal and Maesa lanceolata
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Table 1: Mean of termite mound poisoned with eight different treatments of chemical, botanical and cultural control methods over the replications in the three
months

No Treatments Mean%age of termite mound destroyed, between (2-12) weeks.
1 25 ml Diazinon 60% EC 100a
2 20 ml Diazinon 60% EC 100a
3 15 ml Diazinon 60% EC plus queen removal 100a
4 10 ml Diazinon 60% EC plus queen removal 97.2a
5 Queen removal alone 44.4b
6 Maesa lanceolata 100 gm plus queen removal 19.4b
7 Maesa lanceolata 100 gm alone 19.4b
8 Untreated check 0.0c
CV% = 12.5
LSD = 1.83
Values in the column followed by the same letter are non significant at probability 0.05 level of significance

Table 2: Mean of damage percentage of mound poisoned and destroyed within 2 -12 weeks over the replications
Time interval in the week
--------------------------------------------------------------------------------------------

Treatments 2-4 weeks 5-8 weeks 9-12 weeks 
1 25 ml Diazinon 60% EC 100%
2 20 ml Diazinon 60% EC 100%
3 15 ml Diazinon 60% EC with queen removal 100%
4 10 ml Diazinon 60% EC plus queen removal 91.7% 100%
5 Queen removal alone 25% 50% 50%
6 Maesa lanceolata 100 gm plus queen removal 16.7% 50% 66.7
7 Maesa lanceolata 100 gm alone 25 33.3 0
8 Untreated check 0 0 0

of them, even though queen removal alone and Maesa While the lowest chemical doze i.e. 10 ml  Diazinon  60%
lanceolata 100 gm with queen removal could not EC plus queen removal produced similar effect with high
completely control the termite from the mound (Table 2). dozes chemical (Table 2) indicating the possibility to
This similar with  the  reports  of  [26],  which  indicated control termite problem by using the combination of lower
the queen removal only may not destroy  the  colony. doses of Diazinon 60% EC and cultural control which may
This experiment also indicated that the using chemical reduce the environmental impact of the chemical
with queen removal was effective. However combination pesticides and the expenses to purchase the pesticides.
of queen removal with Maesa lanceolata minimizes the The findings reported by [20, 32], was similar to the result
number of termite per mound for a given period of time of above report for utilizing lower dosage of insecticides
(Table 2). This result in agreement with results indicted by to control insect pests. The mound treated with Maesa
[27-29] for antiviral, haemolytic, molluscicidal, bactericidal lanceolata 100 gm with queen removal and queen removal
and fungicidal effects of the chemical found in Maesa alone destroyed 66.7% between 9-12 weeks. This result
lanceolata leaf extracts. And it also supports the supports the indication of the reports by [33-35] on the
indication of [30] Guachan et al. (1998), for the use of possibility to utilize plant extracts as an alternative
queen removal to control termites. This result is similar method to control pests. According [36], termite
with findings of [31] Logan et al., 1999) which indicated managements should be built on farmers’ indigenous
that Neem tree (Azadirachta indica) and Ipomoea fistula knowledge and adequate understanding of the ecology of
mulches help to reduce termite activities. the local termite species.

The treatments with high dozes 25 ml, 20 ml Diazinon The treatment with Maesa lanceolata 100 gm alone
60% EC and 15 ml Diazinon plus queen removal was resulted in the recovery of the mound after 9-12 weeks
resulted in quick destruction of the colony i.e 100% (Table 2) indicating use of Maesa lanceolata 100 gm
destroyed the colony and fungal development was alone to control termite may not be effective. According
observed on each mound immediately within two weeks to [37] Silva et al. (2012), the effectives of utilizing any
after the treatment. This result is in agreement with the botanical plants in insect pests protection depends on it
reports of[21]. This indicated the effectiveness of the toxicity to target pest, its effect on development and
chemical to control termite problem if it is used without reproduction of the target organism or any other factors
considering their economic and environmental drawbacks. that leads to the reduction of its population.
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CONCLUSION 2. Abraham, T., 1990. Termites; problems and possible

The aim of this study was to identify termite control to the Ethiopian condition. pp: 50-74. In proceeding
method that  is   environmentally   sustainable,   integrated of the 10  Annual meeting of the Ethiopian
and participatory way of managing the pest and the Entomologists (CEE) 7-9 February 1990. Addis Ababa
damage caused by it. This was done by conducting an Ethiopia.
experiment on field with eight different treatments of 3. Dolly Kumar and M. Pardeshi, 2011. Biodiversity of
chemical, botanical and cultural control methods Termites in Agro-ecosystem and Relation between
independently and/or in combination. From the eight their Niche Breadth and Pest Status. Journal of
treatments 25 ml and 20 m1 Diazinon 60% EC were more Entomology, 8(3): 250-258.
significant when used independently. The 15 ml and 10 ml 4. Bong,   J.C.F.,    P.J.H.    King,    K.H.    Ong   and
Diazinon with queen removal were also showed equal N.M. Mahadi, 2012. Termites Assemblages in Oil
significance with 25 ml and 20 ml for it completely Palm Plantation in Sarawak, Malaysia. Journal of
destroyed the colony within 2-5 weeks. Maesa lanceolata Entomology, 9(2): 68-78.
extract 100 gm with queen removal and queen removal 5. Altieri, M.A. and D.K. Letourneau, 1984. Vegetation
alone were less significant and only helped to reduce diversity and insect pest out breaks. Critical Review
termite number rather than completely eliminating them. in Plant Science, 2: 131-169.
While Maesa lanceolata extract 100 gm alone was found 6. Abraham, T. and K. Adane, 1995. The effect of seed
non significant and the destroyed mounds developed to dressing with Aldrin on termite in Maize western
the normal condition between 9-12 weeks. In general, from Ethiopia. In second proceeding of crop protection
the result obtained, it could be concluded that the farmers society of Ethiopia 26-27 April 1995, pp: 23. Addis
can use 10 ml Diazinon 60% EC with queen removal in Ababa, Ethiopia.
controlling this catastrophic pest since small amount of 7. Abdurahaman, A., 1990. Foraging activity and
insecticides are used per nest as it is less likely to pollute control of termite in western Ethiopia PhD thesis
the environment. It also could be concluded that using Submitted to University of London, Department of
Maesa lanceolata extract 100 gm plus queen removal pure and Applied Biology, Imperial College of
could be used for termite control where the intensity of science, Technology and medicine. Silwood park
the colony is low and this could be environmentally Ascot.
friendly and economically feasible. Furthermore, further 8. Temesgen Diriba and Aschalew Sisay, 1996.
experimentation is needed to determine the most Preliminary study on the phonology and Ecology of
appropriate dosage of Maesa lanceolata extract to be termite tolerant indigenous forage spies at Gawo
used with combination of queen removal to apply it for Dalle District (Western Ethiopia) (Unpublished
complete destruction of the colony, as this method is the research paper).
most environmentally sustainable and economically 9. Alschalew Sisay, Abraham and Tadele Tefera, 2001.
feasible. Integrated termite control Option of western oromiya.
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