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Abstract—Termites have been observed as major pre-

colonisation and post-colonisation pest insect of honeybees’ wooden 
hives in Nigeria. However, pest situation studies in modern 
beekeeping have been largely directed towards those pests that affect 
honeybees rather than the biological structure (wood) which houses 
the honeybees and the influence of seasons on the pests’ activities 
against the hives. This study, therefore, investigated the influence of 
seasons on the intensity of hives attacks by termites for 2 years in 
University of Port Harcourt, Rivers State using visual inspection. The 
Experimental Apiary was established with 15 Kenyan’s top bar hives 
made of Triplochiton scleroxylon wood that were strategically placed 
and observed within the Department of Forestry and Wildlife 
Management arboretum. The colonies hives consistently showed 
comparatively lower termite’s infestation levels in the dry season 
and, consequently, also lower attacks on the colonized hives. The 
result indicated raining season as a distinct period for more 
destructive activities of termites on the hives and strongly associated 
with dryness of the hives. Since previous study and observations have 
linked colonization with dry season coupled with minimal attacked 
on colonized hives; the non-colonised hives should be removed from 
the field at the onset of raining season and returned two weeks prior 
to dry season to reduce hives degradation by pests. 
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I. INTRODUCTION 
OODS remain the principal nest service provider to 
Apis mellifera Scutellata in Nigeria [1] and its 

utilizations for modern beekeeping are not without attacks by 
degradation agents such as termites, powder-post beetles, rats 
and Monomorium minimum. Termites are major problem of 
woods globally but with devastating proportion in the tropics. 
This is perhaps as a result of the great diversity of the termites 
in the region. Over 2,600 different species of termites have 
been identified and lumped into four distinct groups: damp 
woods, dry woods, subterranean, and arboreal/mound builders 
[2]; some of them are found in Nigeria though characterization 
of termite species have not been fully explored and reported. 
Seasons have been observed to have greater effect on activities 
of termites.        

Like other living creatures, termites have optimal 
temperature range and a preferred food (woods) moisture level 
for feeding activities. Termites exhibit a wide range of dietary, 
foraging and nesting habits, with many species showing high 
degree of resource specialization [3]. Their influence therefore 
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on degradation processes can be dictated to a large extent by 
the moisture content of the species and functional composition 
of the local termites. Thus the dampwood feeders or drywood 
feeders play different roles in the degradation processes and 
are considered as major wood destroyers in different seasons. 

Literature is replete of the impact studies of temperature and 
precipitation on foraging activities of termites in North and 
South America [4]-[16]. Both air and soil temperature have 
been reported to have strong influences on termites foraging 
and seasonal activities [17], [12], even though termites could, 
to a point, regulate temperature and moisture within their nests 
[18]. According to [19], rainfall, temperature and relative 
humidity are the climatic variables that had the most 
significant effect on termites. Reference [20] argued that dryer 
conditions with low temperature and low relative humidity 
increased termites’ attacks but isolating these variables 
resulted in conflicting relationships. 

Most termites are polyphagous, feeding on wide varieties of 
wood species and have been observed as major pre-
colonisation and post-colonisation pest insects of honeybees’ 
wooden hives in Nigeria. However, pest situation studies in 
modern beekeeping have been largely directed towards those 
pests that affect the honeybee itself with little or no attention 
given to pests that attack the biological structure (wood) which 
houses the honeybees and the influence of seasons on the 
pests’ activities against the wooden hives. Previous studies 
and observations have recognized and reported small hive 
beetles, termites, wax moths, ants, rats etc including man as 
distinct pests of honeybees in Ogun and Rivers States, Nigeria 
[21],while similar checklists of minor pests such as wasps, 
spiders etc have previously been reported in Central Uganda 
and Western Nigeria [22]-[26]. Of all these pests, termites are 
the most destructive, followed by Monomorium minimum 
while others often compete with honeybees and cause 
disorders, diseases, low productivity and absconding without 
any interference with the hives.  

Despite the observed influences of seasons on activities of 
termites against woods under service in external 
environmental conditions in Nigeria, information on the 
influence of seasons on activities of termites against woods 
under service for beekeeping is inadequate. This gap prompted 
the investigation of the influence of seasons on activities of 
termites against hives in University of Port Harcourt, Nigeria. 

II. METHODS AND MATERIALS 

A. Study Area and Mounting of Hives 
Influence of seasons on honeybees’ hives (made of 

Triplochiton scleroxylon wood) attack by termites was 
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investigated between April, 2012 and March, 2014 in the 
Department of Forestry and Wildlife Management Arboretum, 
University of Port Harcourt, Rivers State. The University is 
located on a land area of about 400 hectares in Obio/Akpor 
Local Government Area of Rivers State. The hives were 
strategically mounted on iron stands between Latitude 4.90794 
and 4.90809 N and longitude 6.92413 and 6.92432 E within 
the Department of Forestry and Wildlife Management 
Arboretum. The area is within the swamp freshwater forest 
zone characterised with two seasons, the dry season 
(November to March) and wet season (April to October). The 
rainfall distribution is nearly all year round though its intensity 
is seasonal and variable. The monthly mean maximum 
temperature ranges from 280C to 330C while the monthly 
minimum temperature ranges from 170C to 240C [27].  

The vegetation is a mixture of disturbed fallow land and 
secondary forest growth with planted Gmelina arborea, 
Tectonagrandis and Naucleadiderrichii trees dominating. The 
area is termites prone with many termites’ mounds, and nests 
on dead woods and heartwoods of live trees. The 
Experimental Apiary was established at the beginning of 
raining season in April, 2012 with 15 Kenyan’s top bar hives 
made of Triplochiton scleroxylon wood. 

B. Assessment of Termites’ Activities  
The mounted hives were reinforced with used corrugated 

roofing sheets to reduce the effect of weathering and ultra-
violet rays. The hives environments were kept at most sanitary 
conditions. The hives were monitored periodically from April, 
2012 to March, 2014 using visual inspection. Activities of 
termites like tunneling from the iron stand base, nesting and 
feeding on the hive frames and top bars were observed in 
some of the colonized and non-colonized hives. 

III. RESULTS 

A. Influence of seasons on termites activities 
Three activities: tunneling, eating and nesting were 

observed. These characteristics are peculiar to a wood feeder 
termite “Amitermes evuncifer Silvestri”. There were pathways 
suggesting links to the primary colony. Small nesting of 
termites on top bars assemblage was an indication of 
secondary colony. Nuptial flight of termites from the matured 
colony(ies) occurred in April and May which concise with the 
raining season. This is an indication that seasons influence 
breeding of the termites. Evidences abound to suggest wood 
feeders as dominant trophic group in Port Harcourt. Three 
hives were colonized in October, 2012 and the remaining 
twelve in October, 2013. Two non-colonized hives were 
attacked in the first year of study, and three other non-
colonized and two colonized hives in the second year of the 
study as shown in Table I. The infestations started near the 
base and extended to the upper part of the top bars where 
termites nested as shown in Fig. 1.  

Observations of termites’ characteristics showed a sharp 
decrease in activities from raining season to dry season. 
Termites encountered in the affected colonized and non-

colonized hives showed a consistent pattern in density as well. 
The presences of wood-feeding termite species vary distinctly 
between the two climatic seasons and between colonized and 
non-colonized hives in Port Harcourt. Termites remarkably 
attacked both colonized and non-colonized hives more in the 
raining season than dry season though colonized hives were 
relatively less attacked than non-colonized hives. Termites’ 
activities such as tunneling from the iron stand base, nesting 
and feeding on the hive frames and top bars were observed 
from two of the colonized and five non-colonized hives.  

Higher relative humidity in the raining season has been 
observed to reduce the diversity of dry wood species for 
drywood termites nesting and nutrition. The reinforcement of 
the hives against weathering made the wood to become more 
suitable for termites nesting and feeding in the raining season 
than dry season when varieties of dry wood are available. 
Seasonality played a major role in regulating the feeding and 
nesting activities of Amitermes evuncifer Silvestri in Port 
Harcourt. It created more room for competition among the 
cavity nesting animals such as Monomorium minimum, small 
rats, wasps, small ants which prefer dry shelters before 
colonization by honeybees. Termites, apart from sharing the 
same hives can complete their entire life cycle within the 
wood tissue until the woods are completely degraded.  

 
TABLE I 

TERMITES INFESTATIONS ON HIVES 
Year Colonized hives Colonized hives

1 - 2 
2 2 3 

Total 2 5 
Authors’ Fieldwork, 2012 
 

 
Fig. 1 Honeybee colony infested with termites 

B. Economic Loss Aspect 
Termites live in large/moderate colonies in a variety of 

nests ranging from soil, damp dead woods, dry dead woods, 
exposed heartwood in living trees and dead wood parts in 
living trees in Nigeria. They are serious pest of woods and 
wooden structures in Rivers State, Nigeria. Amitermes 
evuncifer Silvestri has been identified as the termite species 
attacking the hives and its infestations if not promptly 
controlled may bring zero economic returns on initial 
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investment capital (in this case N 150,000;00), weaken the 
wood, exert stress on honeybees, reduce honeybee’s 
productivity and may eventually cause absconding. Economic 
loss of woods and wooden structures to this species of termite 
in Rivers State has not been fully explored.  

Absconding of honeybees’ colonies may be a huge 
economic loss to the keeper directly and indirectly to the 
nation as a whole because of unquantifiable pollination 
services for many agricultural and forest crops which may 
cease. The value of pollination attributable to honeybees is 
higher in thousand folds than value accruing from sale of 
honey annually in America and UK [28]-[31]. Most Nigerian 
agricultural soils need no fertilizers; the missing input is 
probably “honeybees’ visitations”. Monomorium minimum is 
another serious insect pest of hives but its attack was only 
found in one hive and strictly pre-colonisation pest.  

The termites attacked nearly half of the total number of the 
experimental hives (46.67%) at periphery as indicated in Table 
II during the two years of study. The quantification of wood 
loss in monetary term was not explored because the hives have 
all been colonized but future study can quantify the economic 
loss in term of weight loss percentage to determine the real 
economic loss value. Keeping the hives environments in most 
sanitary conditions and removal of non-colonized hives from 
the field in raining season are good preventive measures to 
curbing infestations. 

 
TABLE II 

RELATIVE FREQUENCY OF TERMITES’ INFESTATIONS ON HIVES 
Status Frequency Relative frequency % 

Infested 7 46.67 
Non-infested 8 55.33 

Authors’ Fieldwork, 2012 

IV. DISCUSSION 
The influence of seasons on termite activities against 

Triplochiton scleroxylon wood made hives was explored by 
visual assessment. Development of resistant plant varieties has 
been possible technique of controlling crop insect pests 
including termites in crop production. However, the 
production of resistant lumbers from the growth of resistant 
forest hybrids against termites in Nigeria is rare except those 
trees that are inherently resistant. The species of wood native 
honeybees preferred in the wild are not in the category of trees 
with high natural durability. Because of honeybees 
preferences for certain wood species colours, the selection of 
wood for hives construction must not be based on durability 
alone without considering the safety of the honeybees and the 
consumers of their products. The hives colonies consistently 
showed comparatively lower termites infestation levels in the 
dry season. This is strong indication that seasons influence the 
attacking pattern of the hives which is believed to be strongly 
associated with the dryness of the hives. This is probably 
because of ample availability of dry woods in the dry season 
from which termites selectively foraged and since such woods 
had direct contact with soil which often reduced their drudgery 
of climbing hives stands.  

Practically, high relative humidity in the raining season 
restricts air movement needed to keep the area and existing 
dead woods dry for active foraging, hence protected hives 
become more susceptible to attack in the raining season. The 
result was in consonance with [32] that Microtermes sp. and 
Coptotermes sp. have strong foraging activity with high peak 
in the wet season in India. Reference [12] noted that 
Coptotermes lacteus subterranean wood feeding termites are 
more active during colder months (winter) in Autralia.  

The result was however in contrast to [32] that 
Odontotermes sp. and Macrotermes sp. have strong foraging 
activity with high peak in the dry season in India, [33] that 
Coptotermes formosanus termites consumed woods 
significantly less during the winter in New Orleans US, and 
[18] argued that Reticulitermes flavipes and Reticulitermes 
virginis consumed lowest cellulose during winter. Because of 
the dryness of the ground and underground to some 
appreciable depth, it is assumed that termites are more active 
on the underground and ground during dry seasons if such 
species are dry wood feeders and there were ample of dry 
woods from which to select. Consequently, low attacks on the 
colonized hives were observed. This is expected because of 
the activities of the honeybees. The termites attacked the 
colonized hives only through the back while the non-colonized 
hives were attacked in all directions. The activities of termites 
in colonized hives were restricted to back and top bars where 
honeybees could not accessed. This is because of relative 
smaller body sizes of termites.  

It was observed that tunnels and tunneling activity of 
termites is a protective mechanism being cryptic insect and it 
was strongly observed that tunneling was usually done at night 
when honeybees are less active. The movement of the termites 
in day time through the tunnels may not be noticed by 
honeybees. Termites can degrade woods both day and night 
because their pathway provides darkness for their movement 
and feeding.  

To reduce the economic loss of woods under service by 
termites, hives should not be mounted within the vicinity of 
big/moderate dead woods infested with termites.  

V. CONCLUSION AND RECOMMENDATIONS 
Result revealed that woods under service for beekeeping are 

more susceptible to attack by termites in the raining season 
than dry season with lower attacks on the colonized hives.  

Despite the use of iron stands, termites still used the soil 
and iron stands as easy pathways to reach the hives. In view of 
serious damage that termites could cause to hives in Port 
Harcourt, it is imperative to remove termites infested woods or 
potential woods far from hives’ stands.  

Keeping the hives environments in most sanitary conditions 
and withdrawal of non-colonized hives from the field in 
raining season are also good preventive measures to curbing 
infestations.  

Future study should focus on the quantification of the hives 
economic loss in term of weight loss percentage to determine 
the real economic loss value 



International Journal of Biological, Life and Agricultural Sciences

ISSN: 2415-6612

Vol:8, No:8, 2014

881

ACKNOWLEDGMENT 
The authors are grateful to the Department of Forestry and 

Wildlife Management, University of Port Harcourt for 
allowing data collection in the arboretum. 

REFERENCES 
[1] Aiyeloja, A. A. and Adedeji, G. A. 2014. Preliminary survey of wood 

species cavities preferred by honeybees in Nigeria. International Journal 
of Scientific and Engineering Research (IJSER), 5(2): 1313-1320. ISSN: 
2229-5518 

[2] UNEP, 2000. Finding alternatives to persistent organic pollutants (POPs) 
for termite management. UNEP/FAO/Global IPM Facility Export Group 
on Termite Biology and Management Article 150pp retrieved on 20 
June, 2014 from www.unep.org/chemicalssandwaste/Portals/9/ 
Pesticides-termite-fulldocument.pdf 

[3] Wood, T. G. 1977. Food and feeding habits of termites. In: Brian, M.V. 
(ed.). Production Ecology of Ants and Termites. International Biological 
Programme, Cambridge University Press, Cambridge. Pp 55-80 

[4] Haverty, M. I., J. P. La Fage, and W. L. Nutting. 1974. Seasonal activity 
and environmental control of foraging of the subterranean termite, 
Heterotermesaureus(Snyder), in a desert grassland. Life Sci. 15: 1091-
1101. 

[5] La Fage, J. P., M. I. Haverty, and W. L. Nutting. 1976. Environmental 
factors correlated with foraging behavior of a desert termite, 
Gnathamitermes perplexus(Banks) (Isoptera: Termitidae). Sociobiology 
2: 155-169. 

[6] Ueckert, D. N., M. C. Bodine, and B. M. Spears. 1976. Population 
density and biomass of the desert termite Gnathamitermes 
tubiformans(Isoptera: Termitidae) in a shortgrass prairie: relationship to 
temperature and moisture. Ecology 57: 1273-1280. 

[7] Abensperg-Traun, M. 1991. Seasonal changes in activity of subterranean 
termite species (Isoptera) in Western Australian wheatbelt habitats. 
Australia Journal Ecology, 16: 331-336. 

[8] Haagsma, K. A., and M. K. Rust. 1995. Colony size estimates, foraging 
trends, and physiological characteristics of the western subterranean 
termite (Isoptera: Rhinotermitidae). Environ. Entomol. 24: 1520-1528. 

[9] Rust, M. K., K. Haagsma, and J. Nyugen. 1996. Enhancing foraging of 
western subterranean termites (Isoptera: Rhinotermitidae) in arid 
environments. Sociobiology 28: 275-286. 

[10] Dibog, L., P. Eggelton, and F. Forzi. 1998. Seasonality of soil termites in 
a humid tropical forest, Mbalmayo, southern Cameroon. J. Trop. Ecol. 
14: 841-850. 

[11] Haverty, M. I., G. M. Getty, K. A. Copren, and V. R. Lewis. 1999. 
Seasonal foraging and feeding behaviour of Reticulitermesspp. (Isoptera: 
Rhinotermitidae) in a wildlandand residential location in northern 
California. Environ. Entomol. 28: 1077-1084. 

[12] Evans, T. A. and P. V. Gleeson, 2001. Seasonal and daily activity 
patterns of subterranean, wood-eating termite foragers. Australian 
Journal of Zoology, 49(3): 311-321. DOI: 10.107/ZO00083 

[13] Dawes-Gromadski, T., and A. Spain, 2003. Seasonal patterns in the 
activity and species richness of surface-foraging termites (Isoptera) at 
paper baits in a tropical Australian savanna. J. Trop. Ecol. 19: 449-456. 

[14] Messenger, M. T., and N. Y. Su. 2005. Colony characteristics and 
seasonal activity of the Formosan subterranean termite (Isoptera: 
Rhinotermitidae) in Louis Armstrong Park, New Orleans, Louisiana. J. 
Entomol. Sci. 40: 268-279. 

[15] Moura, F. M., S., A. Vasconcellos, V.F.P. Araujo, and A. G. Bandiera. 
2006. Seasonality in foraging behaviour of Constrictotermes 
cyphergaster (Termitidae, Nasutitermitinae)in the Caatinga of 
northeastern Brazil. Insectes Soc.53: 472-479. 

[16] Lewis, V., S. Leighton, R. Tabuchi and M. Haverty, 2011. Seasonal and 
daily patterns in activity of the weasterndrywood termite, Incisitermes 
minor (Hagan). Insect, 2:555-563. DOI:10.3390/insects2040555. 

[17] Potter, M. F., 2004. Termites: In A. Mallis, S. A. Hedges and D. 
Morelands (eds.), Handbook of Pest Control, Ninth Edition, GIE Media 
Inc., Cleveland, OH. Pp 217-361. 

[18] Idham, S.H., P. B. Eric, A. Z. Patricia and S. H. Hokes, 2005. Impact of 
seasonal temperature and relative humidity on cellulose consumption by 
Reticulitermes flavipes and Reticulitermes virginicus (Isoptera: 
Rhinotermitidae): In Chow-Yang Lee and William, H. Robinson (eds.), 
Proceedings of the Fifth International Conference on Urban Pests. P & Y 

Design Network, Malaysia, pp 179-187. Conference paper retrieved on 
20 June, 2014 from www.icup.org.uk/report\ICUP029.pdf 

[19] Reddy, M. V. and C. Sammaiah, 1991. Combied effects of climatic 
factors on the seasonal damage to structural wood in a semi-arid urban 
system. Energy Buil., 16: 947-955. DOI: 10.1016/0378-
7788(91)900089-L 

[20] Abdel, G. and E. Skai, 2011. Termite damage to buildings: Nature of 
Attacks and preventive construction methods. American Journal of 
Engineering and Applied Sciences, 4(2): 187-200. ISSN: 1941-7020 

[21] Adedeji, G. A. and A. A. Aiyeloja, 2014. Preference and Suitability of 
Nigeria grown Gmelina arborea Linn. Roxb. And Vitex doniana Sweet 
woods for beekeeping in Imeko, Nigeria. International Journal of 
Scientific and Engineering Research (IJSER), 5(5): 1484-1493. ISSN: 
2229-5518 

[22] Kugonza, D. R., Kamatara, K.B., Nabakabya, D., Kikonyogo, S. 2009. 
Effects of hive type and tree shade on colonization rate and pest 
prevalence of honeybee (Apis Mellifera) colonies in Central Uganda. 
Africa Journal of Animal and Biomedical Sciences, 4 (2): 87-92 

[23] Oyerinde, A. A. and A. T. Ande, 2009. Distribution and Impact of 
Honeybee Pests on Colony Development in Kwara State, Nigeria. 
Journal of Agriculture and Social Sciences, 5:85-88. ISSN: 1814-
960X08-025/SAE/2009/5-3-85-88 

[24] Babarinde, S. A., M. O. Akanbi, T. A. Adebayo, J. I. Olaifa, A. F. 
Odewole and E. A. Alagbe, 2010. Effect of polythene and lime applied 
to top bars hive on colonization, weight gain and pest infestation. Annals 
of Biological Research, 1 (4): 61-66. ISSN 0976-1233 

[25] Babarinde, S. A., M. O. Akanbi, F. A. Akinpelu, B. G. Oyelade, and B. 
Oyelami, 2011. Impact of canopy type on honey Bee (Apis mellifera 
adansonii) (Hymenoptera: Apidae) colony performance and pest 
infestation. African Scientist, 11(3): 169-174. ISSN: 1595-6881 

[26] Babarinde, S. A., A. F. Odewole, O. O. Oyegoke, and O. B. Amao, 
2012. Impact of hive dimension and flight entrance on hive colonization, 
pest infestation and hive weight gain in Apis mellifera 
adansonii(Hymenoptera: Apidae). Munis Entomology and Zoology, 7 
(1): 634-641 

[27] Ogbonna, D. A., G. T. Amangabara, and T. O. Ekere, 2007. Urban solid 
waste generation in Port Harcourt metropolis and its implications for 
waste management. Management of Environmental Quality, 18 (1): 71-
88. DOI: 10.1108/14777830710717730 

[28] Malcolm Sanford, 1998. Pollination, The Forgotten Agricultural Input: 
In J. Ferguson, et al., (eds.) Proceedings of the Florida Agricultural 
Conference and Trade Show. 29-30 September, 1998, Lakeland, FL: 45-
47 

[29] Morse, R. A. and N. W. Calderone, 2000. The values of Honey Bees as 
Pollinators of US Crops. Cornell University, 
http://www.masterbeekeeper.org/pdf/pollination.pdf. 

[30] Johnson, R., 2010. Honey Bee Colony Collapse Disorder. Congressional 
Research Service, 7-5700www.crs.govRL33938 

[31] Breeze, T. D., A. P. Bailey, K. G. Balcombe and A. G. Potts, 2011. 
Pollination Services in the UK: How important are honeybees? 
Agriculture, Ecosystems and Environment, 142 (3-4): 137-143. DOI: 
10.1016/j.agee.2011.03.020 

[32] Nageswara, R. A. and C. Sammaiah, 2012. Intensity of Foraging activity 
in Subterranean termites at Mulakalapally Forest Region, Khammam 
District, Andhrapradesh India. International Journal of Pharmaceutical 
Research and Biomedical Analysis, 1(1): 1-9. ISSN: 2278-2664 

[33] Cornelius, M. L. and W. L. A. Osbrink, 2011. Effect of seasonal changes 
in Soil Temperature and Moistures on wood consumption and foraging 
activity of Formosan subterranean Termite (Isoptera: Rhinotermitidae). 
Journal of Economic Entomology, 103(3): 1024-1030. DOI: 
10.1603/EC10332 

 


