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ABSTRACT

Field survey iscarried out on cowpea, millet and groundnut farmsin five villages
of Maiduguri area located in the North Eastern Nigeria (Latitude 11°51'N and
Longitude 13°16’ E) from October to December, 2010 and 2011 to investigate the
effect of harvesters' ants (Messor spp) on farmers productivity in semi-arid zone
of Maiduguri, Nigeria. Five farmers farms were randomly selected from each
crop (Cowpea, groundnut and millet) being the predominant crops cultivated in
the area) for the survey. The primary aim of the survey isto assess ant nest size,
nest area and the number of plant loss caused by the ants activities. Data for the
study were generated through physical examination and measurement using
measurement tape. The readings of the measurement wer e recorded. Data obtained
from the field survey was subjected to analysis of variance (ANOVA) and the
means were separated using least significant difference (LSD) at 5% level of
probability. The survey showsthat all the farms had different nest sizes that were
not significant from one another but their nest area and plant loss were
significantly different from one another. Millet farms had the highest nest area
and a corresponding plant loss than groundnut and cowpea farms. Arable crop
farmersin Maiduguri area are advised to manage or avoid harvester ant nestsin
their farms to reduce loss of their crops during cropping seasons.

Keywords: Harvester ants, Ant nest, nest size, nest area, Crop Loss, Messor
species

INTRODUCTION
Harvester ants(Messor pp) (Hymenoptera: Formicidae) aresocia insectsand important
pest of cultivated cropsin thetropicsand sub-tropics (Pretto and Forti, 2000). They are
soil-dwelling antsliving in perennia, complex coloniesin which abound queens, alates
workers, malesandfemaes, differingin szeandfunction. Harvester antsarevery common
inthearid and semi-arid savannaenvironment characterized by patchy distribution of
water and vegetation (Steinberger, Leschner and Shimida, 1991, Heatwole, 1996). Inthe
West African savannaregions, Messor galla Forel and Messor cretomyrmex regalis
Forel arethetwo main speciesof harvester antsidentified (Deborah, 1984). Harvester
antsaremgjor graminivorous speci esbecausethey devastate cultivated cropsby collecting
sown and fallen seeds, climb plant and harvest mature seeds and al so reduce plant stand
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by foraging on cultivated crops (Jago, 1993, Ireland and Andrew, 1995, Ajayi, Laleand
Buahin, 1999). Many harvesters' ant species prevent infested seedsfrom germinating
through the secretion of aherbicide on them and by exposing seed to heat (Jorgenseand
Porter, 1982, Fasoranti, 1997, Azarateand Peco, 2003). Theconsequencesof theforaging
activitiesof harvesters antson food crops have been reported to cause colossal croploss
and significant cropyieldloss(Ajayi, Sastawaand Lae, 2001). Harvester antsaresocia

insect which attack and destroy crop stands, inthefield and a so feed on the seed of these
cropsthereby causing or resulting in the quantitative losses on the crops produce and
consequently affecting theoverall output of thefarms’ produceinthearid and semi-arid
regions of Africa (Ajayi, Lale and Buahin, 1999, Ajayi, Sastawa and Lale, 2001).
Harvesters antsareknowntoforage, patrol and maintaintheir nest by cleaning vegetation
at the edge of theclip piece of vegetation of the nest yard with their mandiblesthereby
destroying every useful and unuseful vegetation aroundtheir nest causing croploss(Jorgense
and Porter, 1982). Lossesof up to 13.8kg of groundnut pods and 54.8kg of haulmson a
farmland have been reported (Ajayi, Laeand Buahin, 1999). The path-way of harvesters

ant and thevicinity of nest do not have vegetation and a so crops of any typedo not grow
or if they grow the ant forage on them compl etely rendering the vicinity vegetation and
crop-free aspart of nest maintenance (Deborah, 1984, Jago, 1993, Heatwole, 1996 and
Pirk and Lopex de Casenave, 2006). Thereisadearth of information ontheeffect of the
ant nestssize, nest areaand corresponding crop losses caused by harvester antsin Maiduguri

area. Thissurvey thereforeisconducted to investigate the crop losses caused by the
foraging activity of theharvester ant in Maiduguri areaof Nigeria

MATERIALSAND METHOD

Field survey were conducted on fivefarms each of cowpea, groundnut and millet around
Maiduguri area(Latitude 11°51' N and Longitude 13°16' E) from October to December
in2010 and 2011. Thefivefarmswererandomly selected from the surrounding villages
within Maiduguri areanamely University farm, Mola, Fori, AbbaGanari and DalaL awanti.
Thechoiceof thefivevillagesand thethree cropswere because they are nearby and the
cropsarethe predominant ones cultivated in thesevillagesdueto short rainfal | duration,
s0il conditionsand low amount of rainfall. Maiduguri hasan annua rainfal of between 450
—600mm, arelative humidity of 49% with temperaturerange of 28 —46°C.

The parametersinvestigated during the survey werethe number of harvesters
antsnest per farm, theradius of the ant nests measured using ameasuring tape and the
croplosscalculated. Theradiusof the ant nestswere measured by putting themeasuring
tape acrossthenest, that isfrom one end of the nest to another crossing through the centre
of thenest. Thereadingswere measured carefully in metres. The antsnestsareawas

obtained by using theformula (7zr 2) whereasthetotal farm areawas estimated by visua
observation. Thenumber of croplossrecorded was determined by dividing the occupied
farm area by ants nests with the estimated plant spacing of each crop, taking into
consideration that the three crops have different plant spacing.
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Total ant nest area j

( Mean Plant Loss= ,
Recommended Plant Spacing

Dataobtained fromthefield survey was subjected to anaysisof variance (ANOVA) and
themeanswere separated using least significant difference (LSD) at 5% leve of probability.

RESULTSAND DISCUSSION

Abundance of Messor spp nestsand cowpea crop loss: Table 1 show the ant nest
count taken on cowpeafarmsinMaiduguri. Thesurvey showed that therewasno sgnificant
differenceinszeof ant nestsamong thefive cowpeafarmssurveyed. However, therewas
significant difference among the means of nestsareaand cowpeacrop lossinthefarms.
Cowpeafarmsin DalaLawanti had the highest mean nest areas and mean crop loss
(32.58m? and 17.33) followed by cowpeafarmsin Molai village (22.89m? and 12.18)
while cowpeafarmsin AbbaGanari had the lowest mean nest areaand mean crop loss
(14.61m?and 7.77). Therewasno significant difference between mean nest areas and
crop lossof cowpeafarmsin University and Fori farms.

The highest mean nest areas and cowpeacrop lossesrecorded in DalaL awanti
indicate that cowpeafarmsin the areawere seriousy occupied by Messor spp and had
caused colossal lossto cowpeacrops. Thislossof crop standswill definitely affect the
cowpeayieldinthosefarms. Thisfinding agreeswith theresult of Pirk and Lopex de
Casenave (2006) who report that harvesters' ants nestswhen they are presentinlarge
number and size can cause heavy lossto cropsand pastureif left uncontrolled. Thesurvey
result alsoimpliesthat harvesters antsforaged and established their nestsmorein Dala
Lawanti cowpeafarmsthan in other cowpeafarmsinthe other four villages (Jago, 1993
and Heatwole, 1996). Thelowest mean nest areaand mean cowpeacrop |ossin cowpea
farmslocated in Universty and Fori villagesof Maduguri indicatethat antsforaging activities
werelower hencethe lower nest areas and lower cowpea crop |oss (Fasoranti, 1997,
Ajayi, Laleand Buahin, 1999).

Abundance of Messor spp nestsand Groundnut crop loss: Table 2 show the survey
resultsontheharvesters' antsnestscount, mean nest areasand groundnut croplossinfive
villagesof Maiduguri area. All thefivegroundnut farmsin each village had nest sizesthat
werenot significantly different from one another. However, all themean nest areasand
groundnut crop lossweresignificantly different from oneancther. Thesurvey showed that
groundnut farmsinAbbaGanari (28.29m? and 18.93) had the highest nest aress, followed
closely by groundnut farmsin DalaLawanti (21.81m? and 14.54) and Fori (21.51m?and
14.34) whileUniversity farm (17.62m? and 11.75) had thelowest nest areaand groundnut
croploss. Thehighest mean nest areasand plant lossin Abba Ganari groundnut farms
indicate that Messor spp foraging activitiesweremore hencethehighest croplossin these
farms(Ajayi, Laleand Buahin, 1999, Ajayi, Sastawaand Lale, 2001, Azarale and Peco,
2003). Theconsequencesof theforaging activitiesof harvesters' antsonfood cropsled
to the expansion of their nest areas and the subsequent |oss of quite anumber of crop
stands (Holldobler and Wilson, 1990).
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Abundance of Messor spp Nestsand Millet Crop loss: Themean nest size, nest area
andmillet croplosstaken onfivemillet farmsinfivevillagesin Maiduguri areaispresented
ontable3. Thesurvey results showed that therewas no significant differencein Messor

Spp mean nestssizeduring thesurvey among thefivemillet farms, but thereweresignificant
difference among the mean nestsareaand millet croploss. Themean nestsareaand millet
crop lossrecorded in University farms (27.67m? and 13.63) were the highest than the
remaining millet farmsinthefour villagesinMaiduguri. Thisresult wasfollowed by survey
results of Dala Lawanti (23.73m? and 11.74), Fori (22.15m? and 10.91) and Molai

(20.54m? and 10.12) while Abba Ganari (16.77m? and 8.26) had the lowest nestsarea
and millet crop loss. Thehighest mean nest areaand millet crop lossinthe University
farmsindicatethat therewas more and seriousforaging activitiesof theantsinthosefarms
than in the other millet farms surveyed during those two years (Jago, 1993, Fasoranti,

1997, Ajayi, Ldeand Buahin, 1999). Thelowest nest areaand crop lossin AbbaGanari

millet farmsimplieslowest antsforaging activity inthearea(Deborah, 1984).

Comparison of Messor spp nest size, nest areaand Crop losseson three Cropsin
farmers farms. Survey resultscollected on Messor spp nest sizenest areaand on three
crop lossesare presented ontable 4. The mean nest sizeand mean nest areaof thethree
cropswerenot significantly different from oneanother. However, mean crop lossesof the
three cropsweresgnificantly different fromoneancther. Milletfarmshad significantly the
highest mean nestsareaand croploss(22.18nv and 16.93), Groundnut farmshad moderate
nestsareaand crop loss (21.77m? and 14.53) while cowpeafarms had thelowest nest
areaand cropl0ss(20.96 and 11.50). Highest millet crop lossduring the survey period
could be probably dueto the seriousforaging activity and nest maintenancewhich caused
quantitativelossof thecrops (Jago, 1993, Ireland and Andrew, 1995, Ajayi, Sastawaand
Lale, 2001). Thissurvey result also showsthat millet cropswere more vulnerableto
harvesters antsattack inthefieldin Maiduguri, semi-arid region than the other two crops.
Harvesters antsaremajor pestsof graminivorous crops becausethey devastate both the
cultivated cropsby collecting sown and fallen seeds, climb plant and harvest young and
mature plantsthereby reducing plant/crop stands (Jago, 1993, Ajayi, Laleand Buahin,
1999, Ajayi, Sastawaand Lale, 2001; Pirk and Lopex de Casenave, 2010). Harvesters

antsdiet iscomposed amost exclusively of seed and generally limited to arestricted
number of plant speciesdueto species specific, seed selection and preferencewhich are
important mechanism in promoting speci es coexistence (Pirk and L opex de Casenave,
2006, Pirk et al., 2009).

Table 1: Abundance of harvester ant nestsand cowpeacrop lossin Maiduguri areain 2010 and 2011

Cowpeafarms  Mean nest size(m) Mean nest area(m2/farm) Mean crop loss/farm
University farm 1.18 18.25 9.71

Fori 1.40 16.49 8.77

Abba Ganari 1.17 14.61 7.77

Molai 1.27 22.89 12.18

Dala Lawanti 1.20 32.58 17.33

SE 0.67 8.55 0.82

LSD (0.05) 1.50Ns 7.91 1.82

Values are means of five farmsNS = Not Significant

Source: Survey, 2010- 2011
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Table 2: Abundance of harvester ant nests and groundnut crop lossin the areain 2010 and 2011

Groundnut farms Mean nest size (m) Mean nest area(m2/farm) Mean crop loss/farm
University farm 153 17.62 n7n

Fori 114 2151 1434

Abba Ganari 120 2829 1893

Molai 128 1963 1309
Daal awanti 140 2181 1454

E 042 315 082

LSD (0.05) 0.93%s 7.02 182

Valuesaremeansof fivefarms
Source: Survey, 2010 - 2011

Table 3: Abundance of harvester ant nests and millet crop lossin Maiduguri areain 2010 and 2011

Milletfarms Mean nest size (m) Mean nest area(m?) Mean crop loss/farm
University farm 118 2767 1363

Fori 133 2215 1091

Abba Ganari 130 16.77 826

Molai 103 2054 1012
Daal awanti 115 2374 11.74

E 025 132 121

LSD (0.05) 0.55%s 364 270

Valuesaremeansof fivefarms
Source: Survey, 2010- 2011

Table 4: Comparison of Crop L osses caused by Messor spp. on Farmsin the areain 2010 and 2011

Crops Mean nest size (m) Mean nest area(m?) Mean crop loss/farm
Cowpea 124 2096 1150
Groundnut 131 2477 1453

Millet 120 218 1693

E 019 210 106

LSD (0.05) 037 4238 213

Valuesaremeansof fivefarms
Source: Survey, 2010 - 2011

CONCLUSION

Theeffect of harvesters ants (Messor spp) nestsonfarmers productivity inthesemi-arid
zoneof Maiduguri, Nigeriawas surveyed with themajor aim of assessing ants nestssize,
nest areaand the number of plantsloss caused by theants activities. The Survey shows
that harvester ants(Messor spp) foragemaintaintheir nest vicinity and pathwaysinfarmers

farms. Theseactivitiesresult to destruction of crop standsduring cropping seasons. Though
their nestsare of different sizesand shapesbut their total areacovered by the colonieshad
led tolarge areas and theselarge nest areas caused colossal crop losses. Inthissurvey, it
wasfound that large areas of millet, cowpeaand groundnut farmswere destroyed by the
antsand conseguently many crop standswerelost dueto their foraging and maintenance
activities. Thesurvey showed that millet crop standswere destroyed more than groundnut
and cowpea crop standsduring thetwo yearssurvey in Maiduguri area. Further studies
should be conducted onthe control and cropyield losscaused by harvester antsinMaiduguri

area.
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