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ABSTRACT

Wide seasonal fluctuations were observed in the field populations of Acanthomia tomentosicollis Stal
on Cajanus cajan (Linnaeus) Druce. The insect was observed all the year round and did not diapause.
About 9 generations a year were estimated on C. cajan and a sex ratio of 1.23: 1.00 in favour of males was
recorded for the species.
The main population peaks were clearly associated with the flowering and podding cycles of the host

plant with the cessation of fresh pod production and high levels of field parasitisation being responsible
for the usually marked population decline in or about March.

INTRODUCTION

Acanthomia tomentosicollis Stal is a major field pest of Cajanus cajan (Linnaeus) Druce
(pigeon pea), Vigna unguiculata (Linnaeus) Walp. (cowpea) and other wild and cultivated
legumes in the tropics (Fuller, 1922; Chiaromonte, 1933; Booker, 1965; Materu, 1968 and
Taylor, 1968).
Preliminary field observations in Ibadan, Nigeria, over a number of years consistently

showed great seasonal fluctuations in the populations of Aetomentosicollis on C. cajan, with
high populations during the dry season months of the year (November to March) and low
populations during the rest of the year. No attempt had been made, however, to study in great
detail, these wide seasonal fluctuations and the factors which are responsible for them. This
paper reports studies that were carried out to investigate the seasonal fluctuations.
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MATERIALS AND METHODS

Three plots of C. cajan (A,B and C) were used for these studies. prot A, with a population of
230 plants was an old plot established in April, 1970 in the Teaching and Research Farm,
University of Ibadan; plot B (400 plants) was also established in the Teaching and Research
Farm in June, 1972, while plot C (160 plants) was established 0.7Skm away from the farm intbe
Crop Garden of the Department of Agricultural Biology in April, 1972. All plants were spaced
1 meter between and within rows and at 1 plant per stand. thus allowing sufficient room for
standing between plants during observations.
The population of the coreids was assessed by the direct count method. The numbers of eggs,

nymphs and adults on the sample plants were counted once a week with very little disturbance
to the insects. Sweep nets were not suitable for sampling because trial attempts showed that the
net was always caught in the branches of the host plantand many insects were dislodged and
lost in the process. Counting commenced at 7.30 a.m. and usually terminated at 10.00 a.m.
(local time) during which period the adults were still very sluggish and did not take readily to
flight. In order to obtain an unbiased estimate of the population, 20 plants were selected in a
stratified random fashion so as to minimize the chances of the majority of the samples coming
from one area of the field (Southwood, 1966). In plot A, 20 of such plants were sampled on
each sampling date while in plots B and C, 20 plants were randomly selected before flowering
and labelled for subsequent sampling. Plat A was sampled from August 15, 1972 to May 1,
1973(38 weeks), plot B from October 24, 1972 to December 28, 1973 (80 weeks). In addition to
recording numbers of nymphs and adults per plant, records were kept of the sizes of 'aggregates
of the different nymphal instars and the adult males and females.
Observations were also made on the natural enemies of A. tomentosicollis. Records of the

:lowering and fruiting cycles and other phenological data on the host plant were also kept.
Meteorological data for Ibadan were obtained from the Department of Geography, University
of Ibadan.

RESULTS

?»pulation trends in relation to flowering and podding cycles of the host plant.

Figs. 1-3 show the monthly fluctuations in the numbers of eggs, nymphs and adults (for
~.Jts A, Band C) in relation to rainfall, temperature, relative humidity and flower/fruit
~~oduction cycles of C. cajan. InplottinE Figs. 1-3, the data obtained for the monthly totals
~=~efirst transformed to log (n + 1) so that arithmetic means were smoothed-by transforma-
::: :0 geometric means (Williams, 1937).
These figures. show thatA. tomentosicolliswes present all the year rouna, on one plot or the

.: .er. According to Wigglesworth (1965), this indicates that the species ishomodynamous in its
.:.-.:-..:al cycle.A. tomentosicollismay also be found on V. unguicutata during the period between
~.:~:;and July or August, or during the late season from September to December.

::-,plot A (Fig. 1), the populations of eggs, nymphs and adults dropped. progressively from
.:._~.:st; 1972 to October, 1972 when they became very scarce. Thereafter, tnere was~.arapid
~: :-.:~ation build-up, reaching a peak in December. The population declined as from January,
: - :~ut it rose agatn in April, 1973 and about 3 bugs per plant were found in the samples.
~-:: : re .arnpling was terrnmated in May, 1973. These fluctuations in the population of A.
~-';:"f05i-c-oJl.iS were dearly associated with the flower1pod production cycles in C. cajan. In
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FIG· 1· THE POPULATION TRENDS c:F EGGS, NYMPHS AND ADULTS Qt. A. tom@nlo5i~oUis
IN RELATION TO FLOWER PRODUCTIONIN C caian AND CLIMATE OF IB~DAN (PLOT A)·

plot A. many pods were dry from the second week in September, 1972 to the last week it:.
October, 1972. The main season of flower and pod production was from the first week of
November. 1972 until the first week in January, 1973 when some pods started to dry up again.
1be sharp decline in the population in March, 1973 was clearly associated with the decline ill

'pod production and the drying of pods. This was aggravated by the low humidity conditions 01
a late. "Harmattan" season which started in the first week of March (after the first rains of thi
year on 3rdMarch. 1973). New flowers and pods were produced again during the last week if
March, 1973, and this continued until April and May and gave rise to a recovery in the
p~pulation of A. tomentosicollis (Fig. 1). Sampling was terminated in. May 1973 because the
OtianUS'piot was an old plot which was established in 1970. Parasites, mainly Gyron gnidus
Nixon. also played a part in the decline of the population of A. tomentosicoilis in March, as the
·rcoorded.level ofparasitisation in the field at that time ranged fromSO/o- 61070 (mean 40"',).
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FIG 2· THE POPULATION TRENDS OF EGGS, NYMPHS, AND ADULTS OF!! tom.ntosicollis
IN RELATION TO FLOWER PRODUCTION IN ::.: ~ AND CLIMATE OF IBADAN (PLOT BI

~ EGGS
- NYMPHS
.- - -. ADULTS

In plot B (Fg, 2), the population of eggs, nymphs and adults rose sharply from October, 1972
and reached a peak in November. There was a sudden decline in December, due to a decline in
:he first wave of flower and pod production and the drying of some pods. The populations,
jowever, built up again in January, 1973 and remained high until April. There was a gradual
ceclineas from May until October and November when no eggs were found (October) and
adults were scarce (November). The populations built up again in November (for eggs) and
December (for nymphs and adults) when sampling was terminated. In plot B, although many
zods were dry in the first week of December, 1972, new flowers and pods were produced by the
middle of the month. Flower production continued and reached a peak in June. Many pods
~re dry throughout October but new flowers were produced in the first week in December,
:9'73.
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In plate (Fig. 3), there were no eggs nymphs or adults for the first four months of sampling
(June-September, 1972), the plot having been established in April, 1972. There was a rapid
population build-up in October and this continued and reached a peak in January, 1973. There...
was a decline in February and this reached a minimum in March and April. The population
built up again in May and remained fairly high until November when there was a sharp rise
which reached a peak in December when sampling was terminated. Plot C was established in
April, 1972 and started to flower in June and reached a peak during the first week of JUly. The
first reproductive phase of the plant was not infested. The population of bugs in plot Conly
started to build up in October with the second wave of flowering and pod production. Many
pods were, however, dry in August but new flowers and pods were produced as from October,
1972 to January, 1973. Many pods were dry in Febuary, March and during the first forthnight
in April. New flowers and pods were produced again as from the middle of April and this
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continued until the first week of October when the pods were dry. Flowers were produced
during the last week of October and this continued until December when sampling was
terminated.
Fig. 1-3 also show that the fluctuations in the numbers of eggs, nymphs and adult during

the flowering and pod production season appear to- be related to the maximum temperature',
minimum relative humidity and precipitation. The insects were most abundant when the max-
imum temperature was high, mimimum relative humidity low and precipitation low. These are
the conditions during the dry season of the year in the humid tropics (November-March). A
total of 770/0eggs, 79% nymphs and 74% adults, out of a whole year's population, were present
during those five months of the year (Table 1)

Table 1

Total numbers of eggs, nymphs and adults of A. tomentosicoltis during the dry season (November (0 March and rainv
season (April to October) in three plots of C. cajan at Ibadan.

Months Eggs Nymphs Adults

November - March
(5 months)

25131 (76.9~·o) 2S0 1 (73.5 ~o)

April - Octo ber

7 months

7558 (23.1 "70) 3597 (20.7°")

TOTALS 32689 1735/ 3~09

Table 2 Number of males and females of A. tomentosicoltis recorded ill (he field.

Plots Males Females Sex ratio ~igniricancc test
1",2)

A 400 348 1.15: 1.00 3.112., P < 0.05

B 147 1179 1.25: 1.00 33.59., P < 0.U01

C 468 375 1.25: 1.00 10.211.. P < 0.001

TOTAL 2341 1902 1.23: 1.00 45 ..•2., P < 0.001

Sex ratio of field - collected adults

A total of 400 males and 348 females were observed in plot.A, 1473 males and 1179 females in
;cIa! Band 468 males and 375 females in plot C. These gave a total of 2341 males and 1902
.ernales in all the plots and an overall sex ratio of 1.23: 1.00 which is significantly different from
.: 1at the 0.1070 level (X2 = 45.42) Table 2.
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Sizes oj aggregates and the age structure oj nymphs and adults

Fig. 4 shows that the largest aggragates were observed amongst the early instar nymphs (1st,
2nd and 3rd) while the smallest aggregates were observed among the 4th and 5th instars as well
as the adults. About 590/01st instars, 31% 2nd instars..zl % 3rd instars, 8% 4th instars and 3%
5th instars consisted of aggregates with greater than five individuals whereas all the observed
aggregates of adults (males and females) consisted of less than five individuals per aggregate.

Fig. 5 shows the age structure in the population of A. tomentosicollis. The 1st, 2nd and 3rd
instar nymphs were the predominant stages in 9 (53%) out of the 17months of sampling.
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Observations on parasites and predators

Apart from the egg parasites, G. gnidus, Anastatus sp. and Ooeneyrtus sp., some other
arthropods were found attacking A. tomentosicollis in the field. These included the Reduviid
bugs, Rhinocoris albopiiosus Signoret, R. cqrmelita Stal, Vestu/a lineatieeps (Signoret),
Phonoetonusfasciatus Pallisot de Beauvois, Nagusta sp. and Pseudophonoetonus sp. as well as
some mantids, spiders and mites. These predators were generally of little importance in
reducing the population of A. tomentosieolliss even though they were sometimes abundant
during the peak season of the pest. This was probably due to their non-specificity in the choice
of prey in the agro-ecosystem.

G. gnidus was the major egg-parasite and it parasitised an average of 38070 of A.
tomentosieo//is eggs, although weekly levels varied from zero to 76%. The incidence of
parasitisation was, however, such that it did not prevent host densities from reaching levels that
caused economic damage to pods and seeds.

D 1st. instur. 1!W15th instor

~ 2nd instar. ES3 Adult motes

~ 3rd instor. ~ Adult fernotcs

D 4th instar

o~--~·---~~--~~--~~--~
AUG SEP OCT NOV DEe JAN FEB MAR APR MAY JUN rut AUG SEP OCT NOV DEe
1972 1973

FIG. 5 : AGE STRUCTURE IN THE POPULATIONS OF Acanthomia
tomentosicollis ON 20 Cajanus cajan PLANTS FROM
AUGUST, 1972 TO DECEMBER ,1973
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DISCUSSION

These studies suggest that parasites, food and climate were important in regulating 'the
population of A. tomentosicollisin the field. The first two factors appeared to exert a greater
influence on the population than climate. Food become a limiting factor when the pods of the
host plant dried up at certain times of the year and not because the population increased to the
extent of exhausting the available food supply. This is beacuse A. tomentosicollis shows-a
preference for green pods. A similar example of a decline in the available food supply, induced
independently of insect numbers, has been observed in the cabbage aphid, Brevicoryne
brassicae (Linnaeus) (Hughes, 1963). The weather may be associated with the growth and
decline of the population of A. tomentosicollis directly by the in fluence of temperature on the
rate of development and the survival rate of the insects; and indirectly by the influence of
temperature, rainfall and photoperiod on the phenology of the main host plants, C. cajan and
V. unguiculata as well as other wild and cultivated legumes which may serve as alternate hosts
for the species

According to Andrewartha and Birch (1954), an animal's innate capacity for increase
depends on three factors, namely: its fecundity, longevity and speed of development. The
present studies showed that A. tomentosicol/is was present all the year round in Ibadan,
Nigeria, with peak populations occurring from November to March. The population built up
very rapidly in November or December and remained very high until about March when it
started to decline. This period of the year is the hot, dry season in the humid tropics and the
temperature at Ibadan ranges from 27° t031 °C while the humidity ranges from 41% to 88%
R.H. This rapid population build-up could be attributed to four main factors: firstly, a fast rate
of development of the species (mean 18 days) (Egwuatu and Taylor, 1977); secondly, a high
fecundity of the species (mean 202 eggs) Egwuatu and Taylor, 1977); thirdly, a very high
percentage hatch of fertilized eggs (mean 890/0) (Egwuatu and Taylor 1977), and fourthly, the
incidents of peak flowering and pod production in C. cajan and late V. unguiculata : In
addition, the preponderance of males in the field would enhance the fertility of the females
which mate several times in their life time (Egwuatu, 1975). C. cajan is usually established either
as an annual or a short-term perennial in southern Nigeria. Some cultivars flower and produce
fruits in June while many others flower and produce fruits in November. 1ms nasenhanced a
continuous breeding of the species. In June, however, there are many other legumes whereas in
November, December and January, C. cajan is usually the principal legume which is flowering
and producing pods profusely.

Materu (1971) studied the population dynamics of A. tomentosicollfs and A. horrida on
C. cajan and Phaseo/us vulgari (Linnaeus) in the Arusha area of Tanzania and found that
A. tomentosicollis was more abundant in the field during the hotter months of the year,
from August to March, when the mean monthly minimum and maximum temperatures
were 13° and 31°C, respectively. A. horrida, on the other hand, was more abundant
during the cooler months of the year, from April to July, when the mean monthly
minimum and maximum temperatures were 13° and 25°C, respectively.

According to Clark et a/ (1967), when the oviposition period is long relative to the time
taken to complete subsequent development, individuals belonging to different developmental
stages are present at the same time and, conseqwuently, age-specific mortalities are less ap-
parent. The results obtained in these studies tend to support this view. It has shown that
oviposition in A. tomentosicollis continues throughout the life of the adult females (Egwuatu
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and Taylor. 1977) and that individuals belonging to different developmental stages are present
at the same time in the field (Fig. 5). In such circumstances, therefore, individuals of two
or more generations were reproducing at the same time, thereby making successive
generations indistinguishable.
Materu (1968, 1971) used the presence or absence of 5th instar nymphs as a criterion for

estimating the number of generations of A. tomentosicollis and A. horrida on P. vulgaris
and C. cajon in Arusha, Tanzania. He concluded that two generations of A.
tomentosicollis were completed on either P. vulgaris or C. cajon in a season. Depending
on field temperatures in Arusha, which ranged from 11.2°C to 29.oC (mean weekly
temperatures), a generation was completed in 21 to 49 days. In Ibadan where field
temperatures ranged from 24°C to 38°C and where one generation of the bug was
completed in 16 to 17 days in the field, using these along with the occurrence and
subsequent decline of 5th instar nymphs in the field, it seems reasonable to estimate that
about 5-9 generations of A. tomentosicol/is would be completed in a year on C. cajon
grown as a short-term perennial.
The largest aggregates of A. tomentosicollis were observed among the early instar

nymphs (1st to 3rd instar nymphs) whereas smaller aggregates were observed among later
instar nymphs and adults. These early instar nymphs also constituted the more
predominant stages in the populations for about half of the sampling period. These results
confirm our earlier findings that the species is highly aggregated and that the early instar
nymphs are more static than later instar nymphs and adults which tend to disperse
(Egwuatu and Taylor, 1976).
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