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ABSTRACT
Flight activity of some Heteroptera in a Nigerian cocoa farm was studied with the aid
of a 30 em Johnson- Taylor insect suction trap. Of the different families represented,
the highest number of species in flight was recorded among the Miridae. Collertids
occulete Villiers (Reduviidae: Emesinae) and Csrdis spethus sp. (Anthocoridae:
Anthocorinae), however, outnumbered other species in suction trap catches during
most months of the year. C. occulets, Sshlbetgells singuleris, and Stenolimus sp.
had unimodal flight pattern while Deraeocoris crigi and species of Moneloco ris,
Myio mme, and Empico ris had two different peak periods of flight. Among the
majority of Heteroptera at the cocoa farm, night flight was generally equal to day
flight. However, in 6 species (C. occulets, Cslphumioides sp., Deraeocorinae Gen.
et. sp. indent., D. crigi, Stenali mus sp. and S. singulsris night flyers exceeded day
flyers. The study further, showed that more individuals and species were caught in
flight during the dry than the rainy season. More males were caught on the wing and
this difference- was higher during the day.

INl'RODUCTION

Flight in the Heteroptera is limited, the
normal mode of locomotion being by
walking (Southwood, 1960a; Lewis &
Taylor, 1965). Most of the work
reported on flight in this order was done
in the temperate zone. Although
Southwood (1960a & b) discussed some
records of light trap catches of
Heteroptera at Tafo (Ghana) and
Kawanda (Uganda) , this was mainly for

comparison with data from the
temperate zone. Work in the tropics has
concentrated on specific insects, e.g.
Dingle (1966) discussed flight in the
large milk weed bug, OncopeItus
tescietus (Dall.), Gibbs, Pickett &
Leston (1968) presented data from light
trap catches on flight in Ssblbetgelle
singularis Hagl., King (in Collingwood,
1971) discussed flight in Dists ntielle
theobro uis (Dist.) and Youdeowei
(1972) showed that in the laboratory.
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76.1% of S. singuls ris and 66.7% of D.
theobroma were flyers. The work
reported in this paper is the first study
of the flight activity of the Heteroptera
in a cocoa ecosystem in Nigeria.

MATERIALS AND METHODS

On February 5, 1972, a 30cm Johnson-
Taylor insect suction trap was set up at
"Normal Speed" at Agodi, Ibadan
(07°26'N; 03°54'E and 210m above sea
level). The trap mouth was 105mabove
ground level. Discs already coated with
3 percent pyrethrum in petroleum ether
were timed to drop at 60 minute
intervals, thus separating hourly catches
throughout the. day. Collection of
trapped insects was made between 09.00
and 10.00 hours daily for 24 months.

Continuous recording of temperature
and humidity was made from a weekly
Caselia-type thermohygrograph set up on
a roofed platform 60cm above ground
level and 108mfrom the suction trap.

Identification of Heteroptera was
based only on external characters
utilizing the key provided by China &
Miller (1959). However, the Alydidae
has been accorded family status to
conform with Southwood and Leston
(1959). The sexes were determined from
external morphology of the 8th, 9th and
10th abdominal segments using the
characters described and illustrated by
Singh-Pruthi (19?!)), Snodgrass (1933)
and Scudder (1959).

For some understanding of the
periodicity of flight among the
Heteroptera in the cocoa farm, the data
from the more common species were
plotted as distribution histograms.

Further analyses to determine the nature
of these distributions were made by
plotting the cumulative percentage
hourly catches for each species against
the hours 01 the day on arithmetic
probability papers. The time scale was
arranged so that the cyclic nature of the
day and night was considered in the
analyses of the data. This would help to
clarify the flight patterns of species with
misleading bimodal distributions. Where
there was evidence of real bimodal
distribution, the component parts were
resolved using the methods described by
Harding (1949). The mean (= peak
period of flight) and the standard
deviation (= the spread in flight period)
were then estimated for the whole
population.

The effect of temperature on the
time of flight was investigated by
determining the "temperature threshold"
for flight in the common taxa, The
hourly catches for different groups were
plotted against the maximum hourly
temperature.

The relationship between weather
conditions and flight activity was
investigated by selecting dates of high
and low catches and /comparing the
weather conditions on these dates after
the method of Southwood (1960a).
Maximum and minimum temperature as
well as maximum and minimum relative
humidity were analysed as the main
weather conditions. High catches were
considered to be 20 or more insects per
day, while low catches were taken to be
2 or less insects per day, that is, per 24-
hour period. The means of the four
factors (maximum and minimum
temperature, maximum and minimum
R.H.) were calculated separately for the
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two groups of days and the differences
between them evaluated using the "t"
test.

RESULTS

Flight Activity of the Different Species

The families and species of Heteroptera
as well as the numbers recorded during
the study are presented in Table 1. The
4,649 specimens were derived from 84
species in 18 families. Systematic
consideration of flight revealed
substantial variation in the different
families and sub-families. For instance,
while a good proportion of the species
were from the Miridae (21) Reduviidae
(18) and Lygaeidae (3), the Antho-
coridae, Aradidae, Enicocephalidae,
Lagriidae, Piesmatidae and Plataspidae
were each represented by one species. It
is remarkable, however, that the single
anthocorid, Cs rdis sp etlius sp. with 719
specimens was second only to
Callsrtide occulete (Reduviidae,
Emesinae) with 1958 specimens in
contributing to the total number of
individuals caught on the wing.

Fig 1 illustrates the flight
distribution histograms for fifteen
common species. Examination of these
histograms indicates that the
Heteroptera in general were in flight at
any time of the 24 hour-day.

Table 2 lists the peak period of
flight and the spread in the flight
periods for 13 species. Most species e.g.
C. o cculsts, Csl pliurnio i des sp.,
Stenolimus sp., S. singularis and the
deraeocorine (sp. No. 74), had unimodal
distribution with peak flight about
midnight. Nearly 80 percent of C.
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occulete (peak at 01.18 hours SD = ±
200 min) flew between 22.00 hours and
06.00 hours. Flight of Calphurnioides
sp. with a peak at 23.12 hours ± 229
min. showed little variation in numbers
between 18.00 hours and 04.00 hours
when 81 percent flight was recorded;
numbers dropped rapidly after 04.00
hours. In spite of the erratic flight
histogram for Stenolitnus sp, a straight
line was adequately fitted to its
probability plot and a peak at 00.24
hours with an SD of ± 114 minutes was
obtained. The deraeocorine (sp. No. 74)
(02.50 hours ± 118 min.) had a flight
pattern that was distinctly skewed away
from light.

The Cylapinae had a unimodal
distribution with a peak just after
midday (13.06 hours ± 193 min.)
Whereas 93 percent flew during the day
only 37.5 percent of these were in flight
before 12.00 hours.

Monaloeoris sp., Myio mme sp.,
Deraeocoris crigi Leston, Empicoris
sp., Cardiaspethus sp. and the
schizopterid had bimodal flight patterns.
Monalocoris sp. had a higher peak at
dawn (05.00 hours) but with a narrower
period of flight (SD = ± 73 min.) than
the afternoon peak (14.00 hours ± 155
min.). The morning peak accounted for
40 percent of the population and the
afternoon flight involved 60 percent of
the population. The flight pattern in
Cardiaspethus sp. was bimodal (70
percent at 15.39 hours ± 305 min.; 30
percent at 05.36 hours ± 250 min.). This
bimodal flight pattern was due to
variations in the time of flight at
different times of the year.
Cardiaspethus sp. attained maximum



r

56 I.E. Nwens

Table 1. Heteroptera caught with the suction trap at Agodi cocoa farm.

Family Subfamily Species Number
Caught

Aradidae Cydnidae Aradinae Cydninae Aradus sp. 9
Cydnus sp. 3
Geotomus sp. 13
Mycroscytus sp. 23

Pentatomidae Pentatominae Agaeus sp. 1
Platinopus ro strs tus Dry 1

Coreidae Pseudophloeinae Aconthomia sp. 3
Coreinae Hyds rs tenuico niis Wlk. 2

Alydidae Alydinae Riptortus tenuicornis 6
(Dam 2

Leptocorisinae Tenebrosius sp. 3
Stenocoris el egs ns BIote 8
Leptocoris fla VIIS Bergr.

Plataspidae Coptosoma sts Ii Mont 3
Lagriidae Physopelta mel s nop te rs 5

Dist.

Lygaeidae Rhyparochrominae Lethaeus sp. 14
Ps chybrs cliius 3
crsssisceps Stal 2
Ps romius clyp es tiis 1
8cund. ms.
Orthaes sp.

Lygaeinae Oncopeltus Fsnielic us F. 8
Oxycareninae Grs ptesteth us servus F. 2
Heterogostrinae Di niell s sp. 1 1

DinielJa sp. II 1
DinielJa sp. III 2
So l ci ol s sp. 9
Oxycavenus sp. 17
Dievches sp. 19

Berytidae Metacanthinae Mets cs nthus sp. 3
8chizopteridae Pro tocs atlius sp. 1

Gen. et. sp. indent. I 168
Gen. et. sp. indent. II 18
Pies mn sp. 2
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Family Subfamily Species Number
Caught

Piesrnatidae Tinginae Am nis nus ghesquiere 3
Tingidae Cantacaderinae (Scho ut.) 9

Am ni s n us d il s ts ts Guer ,
-e

Atusbe sp. I 6
Aruslis sp. II
C8n ts ca.de r sp.

Reduviidae Emesinae Cs lpb ornio id es sp. 300
Colla rti ds 0 CC u18ts
Villiers 1958
Co lls rti d s sp. 1
Empie oris sp. I 54
Empi c o n s sp. II- 0
Empi c ari s sp. III 5
Etn pi c o tis sp. IV 1
Eugubi n us sp. 12

Saicinae Pri spi c o ri s bell ic o sus
Millard 5
Po lyto sus sp. 9

Tribelocephalinae Atro d eci us sp. 6
Harpacto rinae Vest ul s linea. tic ep s Sign. 2

Vestul s o bsc urip es St. 2
Rbi no co ri s r8p8S St. 11
Pi sil us tipuliformis F. 3
Plyno ides beno idi Scho ut 1

Stenopodinae Stenolimus sp. 68
Reduviinae Reduvius s n n ul s tus (St.) 1

Nabidae Nabinae Ns bi s consp urc s tus Reut. 1
Nsbis sp. 1



r -~----

58 I.E. Nwana

Family Subfamily Species Number
Caught

Anthocoridae Antho corinae Cardiaspethus sp. 719
Enicocephalidae Enicocephalinae Gen. et. sp. indent. I 12
Miridae Bryocorinae Ss hlbergelle singularis 15

Hagl. 51
Monsloco ris sp. I 2
Monalocoris sp. II 1
Monsloco ris sp. III 2
Azizus sp. 1
Megacoeloides sp. 5
Gen. et. sp. indent. I 2
Gen. et. sp. indent. II 4
Gen. et. sp. indent. III

Deraeocorinae Deraeocoris crigi Leston 58
Ders eocoris sp. nr. crigi 3
Deraeocoris sp. I 6
Ders eoco ris sp. II 7

Cylapinae Gen. et. sp. indent. 470
Fulvius sp. I 1
Fulvius sp. II 5
Peratropis sp. 3
Gen. et, sp. indent I 2
Gen. et. sp. indent II 2
Gen. et. sp. indent. III 43

Isometopidae Phylinae Gen. et. sp. indent. I 34
Magnocellus sp. 322
Genus nr. Magnocellus 2
Myiomma sp. 367
Genus nr. Myiomma 3

TOTAL: 4,649
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Table 2. Flight periodicities for 13 common species of Heteroptera at Agodi giving
peak of flight + mean flight times (GMT + Lh) and spread in flight activity, i.e. SD
(in min) in brackets.

Name of insect Pattern of Time of flight % population
flight represented

Co ll e iti de o ccule ts Unimodal 01.18 (+200) 100
Cs lp h urni o id es sp. Unimodal 23.12 (+ 229) 100
Cs rdie sp etlius sp. Bimodal 05.36 (+ 250) 30

15.39 (+ 305) 70
Cyl spi ne e Unimodal 13.06 (+ 193) 100
Dereeo co ris crigi Bimodal 04.24 (+ 121) 68

21.44 (+ 87) 32
Deraeocorinae sp. No. 74 Unimodal 02.50 (+ 118) 100
Empicoris sp. I Bimodal 02.30 (+ 148) 54

18.05 (+ 139) 4f1

Mo nsl oco risep, I Bimodal 05.00 (+ 73) 50
14.00 (+ 155) 60

Mycrosytus sp. Unimodal 18.00 (+ 89) IOU
Myiomma sp. Bimodal 05.10 (+ 175) 70

17.16 (+ 601 :30
Sa 111hergella si ngul aris Unimodal 21.18 (+ 114) 100
Schizo pte ridae Bimodal 07.30 (+ 198) 50

17.06 (+ 258) ;,)0

Stenolimus sp. Unimodal 00.24 (+ 226) 100

59
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flight activity around dawn during the
rainy season months (May to October)
and in the afternoon during the dry
season months (November to April).

The bimodal distribution of D. crigi
(68 percent at 04.24 hours ± 121 min.;
3'2 percent at 21.44 hours ± 87 min.)
(Fig. 2) could not be explained.
However, when the time scale was
started at 18.00 hours a straight line was
satisfactorily fitted showing a unimodal
distribution (Fig. 3). The bimodal flight
patterns recorded in Empicoris sp. (54
percent at 02.30 hours ± 148 min.; 46
percent at 18.05 hours ± 139 min.) and
Myio mme sp. (70 percent at 05.10
hours ± 175 min.; 30 percent at 17.16
hours ± 60 min.) could not also be
accounted for.

Msgno cellus sp. with predominantly
male individuals and the Phylinae (Gen.
et sp. indent. I) had erratic flight
patterns during the day and night.
Variations in numbers in flight were not
consistent and were thought to be
fo rtuitous.

Comparison Between Day and Night
Flight

The "Day" was defined as the period
between 06.00 hours and 18.00 hours
while "Night" included the period
between 18.00 hours and 06.00 hours.

While 57 species flew mainly in the
day, 51 species flew at night. Seventeen
species flew exclusively in the day and
eleven during the night (Table 3),
J Iowever, when the arit.hmetic sum of
the numbers of insects caught in the day
was compared with that for night flyers,
the night flyers contributed 72.8 percent

of all individuals in flight. This was
evidently biased by a few species which
were particularly abundant in the cocoa
farm; these were Collartida occulete,
Cslpburnioides sp., Cardiaspethus
sp., and Myiomma sp. Among the
majority of insects, night and day flight
were virtually equal being 53.8 percent
and 46.2 percent, respectively (Table 4).

Fig. 4 reveals that no Heteroptera
flew at temperatures below 200 C in the
Agodi cocoa farm and different species
had different "temperature thresholds"
for flight. For instance, for a nocturnal
flyer such as C. occulets, the
temperature threshold for flight was
about 21°C. The number in flight was
almost regular up to about 25.5° C and
only few individuals were recorded
between 260 C and 300 C. Similar results
were obtained for other nocturnal flyers
like D. crigi, Among the diurnal flyers,
the temperature threshold for flight was
higher e.g. Cylapinae (26-27°C) whose
flight was also recorded up to 33° C. In
species that flew both during the day
and night e.g. the deraeocorine (sp. No.
74), the temperature threshold was
above 21°C and flight appeared to occur
naturally between 25° C and 300 C.

The temperature threshold for flight
for all bugs varied between the seasons
as illustrated by the November 1972 (dry
season) and September 1973 (wet
season) catches. This was evidence of
difference in the species composition of
the aerial Heteroptera between the
seasons.

Flight Activity of the 'Sexes:

Table 3 shows that while 70.1 percent of
Heteroptera that flew in the day were
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Fig. 1. Flight distribution histograms of the common species of Heteroptera in the
cocoa farm at Agodi.
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Fig. 2. Cumulative percentages of Deraeocoris crigi in flight at Agodi Cocoa farm
plotted on arithmetic probability paper against time.
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Table 3. Males and Females of the various species of Heteroptera in flight at Agodi
by day and night

Name of insect Day Night

Male Female Total Male Female Total

Aradus sp. 5 3 8 0 1 1

Cydnus sp. 1 0 1 1 1 2.
Geotomus sp. 7 6 13 0 0 0

Mycroscytus sp. 10 1 11 8 4 12

Agaeius sp. 1 0 1 0 0 0

Platinopus rostratus 0 1 1 0 0 0

Acs ntbo mis sp. 0 1 1 0 0 0

Hydsrs tenuicomis 0 0 0 0 2 2

Riptortus tenuico mis 2 1 3 2 1 3

Tenebrosius sp. 1 0 1 1 0 1

Stenocoris eJegans 0 0 0 2 1 3

Leptocoris tle vus 6 0 6 1 1 2

Coptosoma steli 2 1 3 0 0 0

Physopelta 0 1 1 2 2 4
melanoptera

Lethaeus sp. 13 1 14 0 0 0

Ps chybrs cbius 0 0 0 3 0 3
cressiceps

Pachybrachius sp. 1 0 1 0 0 0

Paromius clypeatus 2 0 2 0 0 0

Ortheee sp. 1 0 1 0 0 0

Oncopeltus famelicus 3 1 4 0 0 0

Graptostethus servus 1 1 2 0 0 0

Dinielle spp. 3 1 4 0 0 0
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Name of insect Day Night

Male Female Total Male Female Total
,- Salciola sp. 6 2 8 0 1 1

Oxycarenus sp. 8 1 9 5 3 8

Dieucbes sp. 5 2 7 9 3 12

Metacanthus sp. 1 0 1 1 1 2

Proto centlius sp. 1 0 1 0 0 0

Schizopteridae sp. I 101 2 103 41 17 58

Schizopteridae sp. II 7 8 15 3 0 3

Piesma sp. 1 0 1 1 0 1

Amnianus diletet« 5 3 8 0 1 1

A. ghesquiere 3 0 3 0 0 0

Arusha spp. 4 3 7 2 1 3

Cantacader sp. 0 0 0 1 0 1

Calphurnioides spp. 30 4 34 193 73 266

Collartida occulete 200 6 206 1172 580 1752

Collartida sp. 0 0 0 0 1 1

Empicoris spp. 14 3 17 25 23 48

Eugubinus sp, 3 2 5 5 2 7

Prispicoris bellicosus 3 1 4 1 0 1

Polytoxus sp. 1 0 1 7 1 8

Atro decius 2 0 2 2 2 4

Vestula lineaticeps 1 0 1 0 0 0

V. obscuripes 2 0 2 0 0 0

Rhinocoris rapax 1 0 1 0 0 0

Pisilus tipuliformis 1 1 2 1 0 1

Plynoides benoide 1 0 1 0 0 0

Liserde credulis 0 0 0 1 1 2
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• Name of insect Day l~' Night

Male Female Total Male Female Total

StenoJimus sp. 3 4 7 57 4 61
Reduvius enuletus 0 0 0 0 1 1
Nabis conspurcetus 1 0 1 0 0 0
Nabis sp. 1 0 1 0 0 0
CardiaspetJws sp. 216 197 413 157 149 306
Enico cephs lids e f' 4 9 3 0 3
Sal1lbergella singularis 1 0 1 13 1 14
Mo ns loco ris sp. I 3 29 32 1 18 19
Mo nsl oco ris sp. II 0 0 0 1 1 2
Mo ns lo co ris sp. III 0 1 1 0 0 0
Azizus sp. 0 0 0 0 2 2
Megeco el oides sp. 0 0 0 1 0 1
Bryoco rinae 3 2 5 5 1 6
Derseo coris crigi 4 5 9 19 30 49
Ders eo co ris sp. 5 5 10 3 3 6
Unnamed genus of 34 17 51 301 118 419
Deraecorinae

Fulvius spp. 2 0 2 3 1 4
Cylapinae 42 1 43 2 2 4
Phylinae 13 8 21 6 7 13
Magnocellus sp. 12 C) 12 7 3 10
Genus nr. Magnocellus 2 0 2 0 0 0
Myiommasp. 78 47 125 173 69 242
Genus near Myiomma 0 0 0 2 1 3
Grand Total 855 377 1262 2249 1138 3387
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Name of insect Day Night

Male Female Total Male Female Total

% males and females in 70.1 29.9 66.4 33.6- flight during the day and
night

Day and night flyers as a 27.2 72.8
% of total in flight

Number of species in 57 51
flight during day and
night

Number of species that 17 11
flew exclusively by day
or night

Table 4. Percentage day and night flight of Heteroptera at Agodi after separating
species with more than 100 specimens from the rest.

Number of

Category of insect Numbers caught No. Recorded (per species in
cent) each

category

Day Night Day Night

Over 100 932 3003 23.7 76.3 6
specimens per
species

Under 100 330 384 46.2 53.8 76
specimens per
species
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Fig. 3. Cumulative percentages of Dereeo coris crigi in flight at Agodi Cocoa Farm
plotted on arithmetic probability paper against time

males, night flyers comprised 66.4
percent males. Thus, generally as an
order, more male Heteroptera flew at
Agodi during the day than at night. This
:was not always true for all species and
differences also occurred in the time of
peak flight of the sexes in certain
species. For instance, while equal
numbers of male and female Geo tom us
sp., Amnie nus dil s ts ts Guer,
Eugubinus sp., Cs rdi s sp eth us sp. and
D. crigi flew during the day, it was the
night populations of Physo pelts
melanoptera Dist., Oncopeltus
fameIicus F., Empi co ris sp. and
Demeoco ris sp. which had similar
numbers of both sexes. Furthermore,
while more female Monalocoris sp. I
were in flight during both day and night,

it was only in night catches of D. crigi
that females outnumbered males.

Fig. 5 shows that while in some
species e.g. C. occulete, D. crigi and
Csrdis spetbus sp., males and females
flew together and demonstrated similar
peak periods of activity, in some others
e.g. Stenolimus sp. and
Cslphurnioides sp., females attained
maximum activity earlier than males.

Out of 15 specimens of S.
singularis taken in flight, 14 were
males. In the family Miridae, males
outnumbered females in catches made
from this suction trap except in species
of Mo nsl oco ris and Dereeo coris.
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Fig. 5. Histograms showing the distribution of males and females of seven
species of Heteroptera at Agodi during the different hours of the day and night.

Effect of Weather Conditions on Flight
Activity:

Table 5 summarises the results for the
period February 21, 1972 to February 3,
1974. The difference between the means
of maximum temperature, minimum
temperature and rmrumum relative
humidity for the two gro ups of days with
high or low catches were statistically
significant (P < 0.001). The means of
maximum relative humidity were not
significantly different. Further
examination of the results revealed that

maximum temperature had a greater
effect on the flight activity of
Heteroptera at Agodi than minimum
temperature. Minimum relative"
humidity, however, had the greatest
effect. It was noted that most of the
heteropteran species flew more during
the dry season.

DISCUSSION

This study revealed that some species of
Heteroptera were in flight in a Nigerian
cocoa farm throughout the year. This
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Table 5. A comparison of temperature and relative humidity on various dates with
high (> 20) and low ( < 2) catches of Heteroptera in the suction trap

High catch Low catch

Number of days
Highest number of Heteroptera/ day
Lowest number of Heteroptera/ day

55
52
20

Maximum temperature (0 C)

Highest value
Lowest value
Mean value

37
27

31,42

6.65 (P< 0.001)lit"

Minimum temperature (0 C)

Highest value
Lowest value
Mean value

25
18

22.75

"t"
4.38 (P< 0.001)

Maximum relative humidity (percent)
Highest value
Lowest value
Mean value

100
92

96.13
1.40(N.S.)1ft"

Minimum relative humidity (percent)
Highest value
Lowest value
Mean value

74
8

46.96
9.33 (P< 0.001)

"t"

29
2
o

33
24

28.17

25
19

21.48

100
91

96.93

92
38

69.62

d.f. is 82
N.S. = not significant at P= 0.05
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contrasts with the result obtained by Dr.
M.R. Smith (see Southwood 1950a)
whose suction trap at Tafo, Ghana, did
not take a single heteropteran even
though it was running during the day
and night from 24th March to 20th
April, 1959. The complete absence of
Heteroptera in the Tafo suction trap was
difficult to explain especially since a
light trap operated simultaneously and in
the same location recorded 4,790
specimens belonging to 12 species of
Heteroptera.

The fact that the Miridae
contributed more species to the aerial
population of Heteroptera in Agodi
indicates greater flight activity in this
family when compared with other
families of the Heteroptera. This agrees
with the works of Thomas (1938) and
Southwood (1960a). Indeed, Leston
(1957) obtained the highest spread
potential for the Miridae and suggested
that this family should be used as a
standard for evaluating the ability of
other taxa of animals to migrate and
colonise new areas. Flight by S.
singule ris coincided with the period of
peak numbers on the cocoa trees
(Nwana, 1975). Johnson (1960, 1969)
noted that many new flight-mature
insects would fly irrespective of the size
of population, the amount of food supply
or space. He visualised migration by
flight as an evolved adaptation rather
than a reaction to prevailing adversity.
Such adaptation might, indeed, be what
Andrewartha and Birch (1954) referred
to as the innate tendency to disperse.
Waloff and Bakker (1963), in their
studies on the Miridae living in broom -
Ss ro the mn us scoparius (L.) Wimm -
observed that flight out of the broom
field tended to be only density-

proportional rather than density-
dependent. Even though many adult
males and females of S. singuJaris
occurred at Agodi between July 1972
and March 1973, specimens of this
species were taken in the suction trap
only between September and December
1972. The peak of flight was recorded in
November 1972 which was one month
later than the population peak estimated
by visual counts (Nwana, 1975). The
number of S. singuls ris taken in the
suction. trap was too small for any
meaningful flight activity analysis but it
appeared that flight was related to
density or that perhaps both flight and
population were influenced in the same
way by some environmental factors. In
southern Ghana, Osycerenus spp.
(Lygaeidae) tended to remain on the
host trees giving rise to large population
build-ups and only took to flight when
particular conditions of weather regimes,
like unfavourable rainfall, heralded
approaching adversity such as food
shortage (Adu-Msnsah & Kumar, 1977).
Fuseini & Kumar (1975) observed
similar reluctance in colonies of
Dysdercus to fly in the absence of
unfavourable conditions.

There was no relationship between
maximum relative humidity and the
number of insects in flight. The
minimum relative humidity significantly
influenced the flight activity of the
Heteroptera at Agodi cocoa farm. The
relationship between humidity and flight
in other insect groups have been
discussed in the literature. For instance,
in Ctilico ides spp., Kettle (962) stated
that humidity did not influence the flight
activity but Reuben (1963) established a
high negative correlation between flight
activity of C. impuctatus Goetghebuer

1
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and humidity.

The effect of maximum temperature
on the size of catch probably explains
the higher catch of Heteroptera during
the dry season (November - April) than
during the wet season (May - October).
Williams (1940) found that minimum
temperature had greater effect on the
catches of total insects and of
Lepidoptera in Britain than maximum
temperature. That author, however,
worked with light traps which caught
only insects that flew at night when
temperatures were usually low. Further
analysis of the same data by Williams
(1951) showed that the effect of
minimum temperature on insect flight
activity varied with the seasons and was
lowest during the summer. Southwood
(1960a), analysing catches made only in
the summer of 1947 (25th June to 21st
September) found that only maximum
temperature had a significant effect on
the flight of Heteroptera in Britain.

According to Chapman (1969) flight
III insects occurred within a limited
range of temperatures, usually between
19°C and 38° C. Williams (1940, 1951)
had noted the increase in the number of
insect species in flight following
increasing temperature. Ambient
temperatures at Agodi were within the
range defined by Chapman (1969) as
suitable for insect flight (Nwana, 1975).
Because day temperatures were always
higher than night temperatures, one
expected more flight activity during the
day. However, although there were more
species of Heteroptera in flight during
the day, more specimens flew during the
night. Southwood (1960a) reported that
temperate species of Heteroptera flew
more during the day than at night. In
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fact, Southwood (1960a) recorded
maximum flight between 12.00 and 15.00
hours (G.M.T.), the time of maximum
temperature in Britain.

According to Taylor (1969) and
Johnson (1966), flight was more affected
by the "temperature threshold" for take-
off. Johnson (1966) further stated that
above the "threshold", temperature had
very little influence on the numbers of
insects in flight. Although Giles (1969)
showed that factors such as relative
humidity, barometric pressure and wind
velocity affected insect activity, Lewis
and Taylor (1965) and Taylor (1971)
believed that light and temperature were
the most important environmental
factors which influenced flight in insects.
Temperature alone did not appear to
explain the flight patterns of
heteropteran species at Agodi; for
instance, 25° C seemed too low to be
exerting a true limiting influence on
flight in C. occulata or D. crigi . It,
therefore, appeared that temperature
was not the most important external
factor determining the time of flight of
Heteroptera at Agodi. It is suggested
here that flight activity in these species
was influenced by light. Goma (1965)
demonstrated that light had an inhibiting
effect on the flight of mosquitoes. It is
likely that in some heteropteran species,
e.g. C. o cculs ts and D. crigi, light had
an inhibitory effect on flight and that
during the day, light inhibited flight even
when the temperature stimulus was
adequate. The mediating effect of light
on the influence of temperature on the
flight activity of an insect was illustrated
by Taylor (1969) who showed that the
cowpea thrips, Teenio thrips (now
Meglllurotllrips) sjostedti (Tryb.) , did
not fly in the dark even when ambient
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• temperatures exceeded its "temperature
threshold" for flight.

In most species, males outnumbered
females in the suction trap catches.
According to Southwood (1962), two
types of flight are recognised for insects;
these are "trivial" and "migratory" to
distinguish these two phenomena. The
latter authors showed that both forms of
flight could be distinguished in that
"trivial" or "flitting" flight takes place
within the habitat and involves more
males while "migratory" flight occurs
outside the habitat and involves both
sexes equally. The Agodi suction trap
which was placed inside the cocoa farm
caught more males, and probably
sampled insects which were "flitting"
about in search of food or mates. This
hypothesis was further supported when
the sex ratio of S. singularis in the
Agodi trap was compared with the sex
ratio for the same species in a mercury-
vapour light trap operated near a cocoa
farm at Tafo Ghana by Pickett & Leston
(1968). These authors reported more
females in their trap and it is suggested
that their trap took mainly insects which
were migrating out of the farm. Johnson
(1966) stated that migratory flight
involved more females than males and
Youdeowei (1977) reviewing the works
of Youdeowei (1972), King (1973) and
Leston (1973) concluded that migration
occurred in the cocoa mirid and took
place in virgin teneral adults as well as
in mature ovipositing females and also
in males.
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