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Abstract

Gryon gnidus Nixon (Hymenoptera: S celi ontdae ) was found
to be the major egg parasite of Acanthomia tomentosicollis Stol,
parasitising an average of 38%of the egg batches over a period
of one year. Weekly levels of parasitisation ranged from 0 - 76~
but this did not prevent the host from reachin g population levels
that can cause economic damage. The factors responsible for
the latter are discus sed.

Two other minor egg parasites, Anastatus sp. (Hymenopt-
era: Eupe lmid.ae) and Ooencra:tus sp, (Hymenoptera: Encyrtidae)
are also reported. The inci ence of parasitisation by the two
were, however, low ranging from 0.04% to 0.1%.

Introd u ction

Acanthomia tomentosicollis Stol is a major field pest of pi-
geon pea, catnus cajan (Linnaeus) Druce throughout West Afr-
~a (Taylor, 975). It has also been recorded as one of the 3
species of Acanthomia associated with pod damage on cowpea,
Vigna -unyuiculata (Linnaeus) Walp. in Nigeria (Brooker, 1965;
Taylor, 968). Egwuatu (1975) 0bserved that the pest cause s
damage ranging from 49"10 to 58%in unsprayed plots of C. cajan
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iri Nigeria. The average peasant farmer's yield of pigeon pea
in Nigeria ranges from 336 to 672 kg/ha, whereas the yield co-
uld be increased five-fold thr ough adequate crop protection pr-
actices (Egwuatu, 1975). Acanthomia spp; including A. t orncrr-
tosicollis, have also been reported to cause a reduction in the
weight, number and quality of seeds of Phaseolus vulgaris Lin-
naeus and c. cajan in Tanzania (Materu, 1970).

In the course of planning control and management methods
to reduce A. tomentosicollis damage in Nigeria, a detailed stu-
dy of the fleld parasitization of the eggs of the pest was carried
out at Ibadan in the 1972/73 growing season. The results of the
seasonal trends in parasitisation are reported in this paper.

Materials and Methods

The levels of parasitisation of A. tomentosicollis eggs on
c. cajan were studied by two methods from October 10, 1972 to
October 31, 1973. In the first method, weekly samples of 20
unhatched egg batches of the bug were randomly collected from
unsprayed pigeon pea fields and transferred Singly into 20 glass
specimen tubes loosely plugged with cotton wool in the laborato-
ry. They were then incubated at 300C until either nym phs or
parasites emerged. The numbers of nymphs that hatched as we-
II as the number and sex of any emerging parasites were recor-
ded daily. Eggs from which neither hatching nor parasite eme-
rgence was recorded were dissected to determine whether or not
they were parasitised. In the second method, 20 older egg bat-
ches in which either nymphal hatching, parasite emergence or
both had taken place were collected. These were examined und-
er a binocular microscope as soon as they were collected and
records taken of those that had hat che« normally and those sho-
wing the characteristic parasite emergence holes (see Plate 1).
Eggs from which neither hatching nor parasite emergence was
cecorded were also dissected to determine whether or not they
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were parasitised. The egg batches in all cases ranged in size
between 4 and 99 and these gave a total of 79 - 640 egg samples
weekly. At the same time, the numbers of eggs, nymphs and ad-
ults of the bug were counted on 20 randomly selected pigeon pea
plants in the same plot.

The pattern of parasitisation of the eggs was also studied
using similar methods as outlined previously, on an unsprayed
late season crop of cowpea (December, 1973), since cowpea is
an alternative host of the pest. For comparison, egg batches
on pigeon pea pods were also collected from an unsprayed plot
about 46 metres away.

Results

PARASITISATION OF EGGS OF A. tomentosicollis

ON PIGEON PEA

The three species of parasites encountered in this study
were Gryon gnidus Nixon, Anastatus sp. and Ooencyrtus sp.
Anastatus sp, and Ooencyrtus sp, were recorded for the first
time.

The data summarized in Tables 1 and 2 and Fig. 1 show th-
at G. ~nidus parasitised an average of 38% of eggs of A. tomen-
tos1'coHs in nature over the period of one year, although week-
ly levels of egg parasitisation varied from 0 - 76%. Parasitisa-
tion of egg batches collected after hatching (solid lines) rose fr-
om the first week of October, 1972 to about 23% before declining
to 5%during the third week of November, 1972. Thereafter,
the percentage parasitisation remained high and fluctuated betw-
een 27% and 71% until the first week in August, 1973 when there
was a sharp decline, reaching a minimum of less than 1%during
the first week of September, 1973. There was a second rise
which reached a peak of about 63% during the La'stweek of Octo-
ber, 1973. The weekly fluctuations in the levels of parasitisa-
tion observed in eggs collected before hatching (broken lines)
followed a similar pattern, although the fluctuations were more
pronounced, indicating a limitation in this method of assessment.
This is because such egg batches contained some freshly depos-
ited eggs which could have been parasitised if they had not been
sampled.

Fig. 2 shows the relationship between the numbers of eggs
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and the total population of bugs (nymphs and adults) per 20 plan-
ts and percentage parasitisation. Data for the percentage para-
sitisation were obtained by pooling data for both egg batches co-
llected before and after hatching (Table 3). The egg numbers
and bug population showed an upward trend between October and
November, 1972. The percentage parasitisation rose sharply
from. about 16%in November 1972, reaching a fir st peak of 50"~
in January 1973. There was a gradual decline in ~gg numbers
and the size of bug population between November, 1972 and Ma-
rch 1973. A second peak of parasitisation was recorded in Ap-
ril, 1973; the level of parasitisation reaching a maximumof 60"/0
at this time. This was followed by a rapid decline in the popul-
ation of A. tomentosicollis in the same and later months until
September, 1973 when another upward trend in the level of pa-
rasitisation became apparent - 43%parasitisation in October,
1973.

It is clear that the levels of parasitisation are related to
the numbers of host eggs and size of host adult population; how-
ever, high levels of parasitisation able to cause a marked dec-
line in the host population were only attained after the host had
become abundant •. ' The rapid decline in the population of A. to-
mentosicollis after April, 1973 probably resulted from the com-
bined influence of parasites and host phenology as fewer flowers
and pods were produced at that time.

Tables 1 and 2 show the numbers of egg batches parasitised
in relation to the numbers of egg batches examined. An average
of 7CY/O of egg batches collected after hatching in the field and 7310
of the egg batches collected before hatching in the field were pa-
rasitised. Apart from the month of September 1973, when about
25%and 17%, respectively of these egg batches were parasitised
the numbers of parasitised egg batches remained high and ranged
from 38%to 100"10 in both types of egg batches. These results
suggest that G. gnidus has a very high searching capacity, alth-
ough no direct relationship could be established between the size
of the egg batch and percentage parasitisation. It was quite co-
mmon to find that a large egg batch consisting of about 30 - 35
eggs was not parasitised while all the eggs in a smaller batch
were parasitised.

Table 4 shows the numbers of G. gnidus and the two other
egg parasites of A. tomentosicollis -"tAnastatus sp. and Ooency-
rtus sp.) observed' from October 1972 to October 1973. Anast-
atus sp. is solitary while Ooencyrtus sp. is gregarious and as
many as 4 parasites were found in a single host egg. The levels
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of parasitisation recorded for both species were, however, ve-
ry low ('-1%).

PARASITISATION OF EGGS OF A. tomentosicollis ON
COWPEA LEAVES

The cowpea is another favoured host of A. tomentosicollis
for feeding and reproduction. Observations on the' levels of pa-
rasitisation of eggs deposited on this -ho st as well as pigeon pea
pods in a nearby plot are summarized in Table 5. The table
s~ows that parasitisation on cowpea leaves by G. gnidus was
higher- than that on pods in the nearby plot of pigeon pea. About
46% parasitisation was observed in eggs deposited on cowpea le-
aves while only about 16%was recorded in eggs deposited on pi-
geon pea pods. Only five (0.4%) Anastatus sp. were recorded
on cowpea while Ooencyrtus sp, was not found.

Discussion

The population of A. tomentosicollis increased between Oc-
tober and November, f972 , owing to both favourable weather
conditions and an abundant production of fresh pods by the host
plant, pigeon pea (Egwuatu, 1975). The level of parasitisation
by G. gnidus also rose sharply frem about 16%in November 1972
to a fir st peak of 50'10 in January 1973. The time lag between the
increase in host and parasite numbers here was about two months.

Taylor and Omoniyi (970) had reported G. gnidus as heavi-
ly par as it ising the eggs of A. tomentosicollis. Taylor (975)
also made some observations on the significance of this parasi-
te as a natural enemy of A. tomentosicollis, other species of
Acanthomia and various coreids associated with cultivated legu-
mes in Nigeria. He observed that the parasite was very highly
he st specific on A. tomentosicollis and did net parasitise the
closely-related species, A. horrida Germar, in Nigeria. He
also 0bse r-ve d that the levels of parasitisation during two fruit-
ing seasons of pigeon pea 0970/71 and 1971/72) were closely
related to the population levels of the host and that although the
highest levels of parasitisation attained in 1970/71 and 1971/72
were 52% and 6~6 respectively, the peak of parasitisation did net
prevent the host from r-e aching peaks of 76 and 86 bugs per plant
in both years. .

Since G. gnidus is host specifi c, it follows that if the popu-
lation of A. tomentosicollis is depressed by some other factors
apart from parasitisation, the population of Q. gnidus will be
depre s sed further and may take a longer time to recover. This
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was the situation in the present study with a time lag between
the increase in host and parasite numbers being about two mon-
ths. Although a mean percentage parasitisation of 38% was re-
corded over a period of one year, the parasite did not prevent
the monthly mean numbers of A. tomentosicollis from reaching
the rather high peaks of 62, ~40 and 86 bugs per plant respec-
tively, on the three sites of study (Egwuatu, 1975). This is
probably because pigeon pea being a semi-permanent crop gro-
wn mostly as an annual or a short-term perennial in Southern
Nigeria, the host/parasite relationships and parasite establi-
shment would be constantly disrupted.

These results are in general agreement with findings else-
where on some egg parasites of coreoids. For example, Roth-
schild (1970) observed that in Gryon flavipes (Ashmead) which
is an egg-parasite of Lettocorisa oratorius Fabricius, parasi-
tism was at least partial y density - dependent and did not pre-
vent a build-up in the numbers of L. oratorius. He pointed out
that parasitisaticn reached noticeable levels when large, econ-
omically significant numbers of the host were already present in
the rice crop. Also in Arusha, Tanzania, Materu (1971) repor- .
ted that although Hadronotus nnidus Nixon* parasitised an aver-
age of 1Cflo of A. tomentosicol is eggs, field population of the
bug still reacned a peak of 134 bugs per plant in 1967.

Doutt and Debach (1964) have outlined the essential attribu-
tes of an efficient parasite, among which is the possession of a
high searching ability. The present data (Tables 1 and 2) on G.
finidus seem to indicate a high searching ability for the parasite.
oweve r , the parasite is known to be deficient in a number of

other attributes such as high fecundity and ease of colonisation
for mass release (Egwuatu & Taylor, 1977).

In the present study, the levels of parasitisation of Anast-
atus sp, and Ooenc~rtus sp. were very low and ranged from
tr:lJ4% to 0.1%. Bot parasites and ~. gnidus were also some-
times found in the same egg batch. This further confirms the
observation by Taylor (975) that females of G•. gnidus, even at
low host-egg density, did not show any aggre s sive or antagoni-
stic behaviour and two females were frequently observed drum-
ming and attempting to drill a host-egg at the same time.

*Hadronotus gnidus is a synonym of

Gryon gnidus (Nixon, per s , comm, )
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A comparison of field parasitisation of eggs of A. tomen-
tosicollis deposited on cowpea and pigeon pea plots suggests
1)liatG. gnidus is more active in plots of cowpea than on pigeon
pea.-lt would be necessary, however, to take far more samp-
les over a Ionger- period of time in order to establish fully th-
at G. gnidus activity and potential for parasitising eggs of A.
tomentosicollis were higher on cowpea than on pigeon pea. -

Acknowledgements

We wish to thank the Rockefeller Foundation, New York,
for the award of a Junior Research Fellowship to R. 1. Egwu-
atu, and for the general support given to entomological studies
on grain Iegumes •

We also wish to thank the British Museum (Natural Histo-
ry) for identifying Ooencyrtus sp, and Anastatus sp,

This paper formed part of a Ph.D. thesis submitted to the
University of Ibadan, Nigeria.

References

Booker, R. H. (1965) Pests of cowpea and their control in
northern Nigeria. Bull.~. Res., 55: 663-672.

Doutt, R. L. and Debach, P. (1964) Some biological control
concepts and questions. Chapter 5In P. DeBach (ed , )
.0 Biological control of insect pests and weeds. " ,
eha prnan and Hall, London.

Egwuatu, R. 1. (1975) Studies on the bionomics of Acanthomia
tomentosicollis Stol (Hemiptera: Coreidae) and its egg-
parasite, Gryon gnidus Nixon (Hymenoptera: Scelionidae).
Ph.D. thesis, 't)niversity of Ibadan, Nigeria. 589 pp.

Egwuatu, R. I. and Taylor, T. A. (1977) Bionomics of Grym
gnidus Nixon (Hymenoptera: Scelionidae), an egg parasite
of Acanthomia tomentosicollis Stol (Hemiptera: Coreidae)
in Nigeria. Appl. Ent. zssr., g: 76-78.

Materu, M.E.A. (1970) Damage caused by Acanthomi{i tome-
ntosicollis Stol and A. horrida Germ. (Hemiptera: Core-
idae). E. Afr. agric. For. 1., 35: 429-435.



140 Egwuatu, R. I. and T-aylor.T. A.

Materu, M. E.A. (1971) Population dynamics of Acanthomia
spp. (Hemiptera: Coreidae) on beans and pigeon peas in
the Arusha area of Tanzania. E. Afr. agric. For .1. ,
~: 361-383. ---

Rothschild, G.H.L. (1970) Gry,on flavipes (Ashmead) (Hyme-
noptera: Scelionidae), an egg - parasite of the rice ear
bug, Leptocorisa oratorius (Fabricius) (Hemiptera: Aly-
didae).Entomophaga, 15: 15-20.

Taylor, T. A. (1968) The effects of insecticide applications
on insect damage and the performance of cowpea in south-
ern Nigeria. Nigerian Agric.1., 5: 29-37.

Taylor, T. A. (1975) Gryon Eidus, a scelionid egg-parasite
of Acanthomia tomentosico is (Hemiptera: Coreidae) in
Nigeria. Eritomophaga, 20: 129-134.

Taylor, T. A. and Omoniyi, o. (1970) Variation in number
of micropyles in eggs of Acantb.omia tomentosicollis Stol
(Hemiptera: Coreidae). Nigerian Ent. Mag. 2: 70-73.

Table 1

Percentage parasitisation: of eggs* of A. tomento-
sicollis on a plot of C. cajan by G. gnra.usin 1972/73

Month No. of Percen ... Total Per-cen- Percen- Pe r-cen
egg tage eggs tage tage tage
batches par-asf - in~ hatched par-asttt dead"*'*
examin:rl tised batches sed

Oct. '72 6 100.0 119 31.1 39.5 29.4
Nov. 81 60.5 2114 67.5 20.8 10.5
Dec. 80 92.5 1759 44.9 43.1 12.0
Jan. '73 100 98.0 1763 29.4 5':' .- 17.0
Feb. 80 81.3 1413 54.5 39.1 6.4
March 69 49.3 1410 70.7 25.5 3.8
April 80 96.3 1503 29.8 60.5 9.6
May 99 77.8 1648 45.3 48.9 5.B

., lune 69 84.1 1194 46.0 46.6 7.4. [uly 63 65.1 1047 59.0 31.4 8.0
Aug. 76 38.2 1404 80.9 13.7 4.6
Sept. 70 17.1 1418 84.8 10.2 4.2
Oct. 94 90.4 1622 37.2 49.7 12.8

Total 967 18,414

% 100.0 72.9 100.0 53.5 37.2 9.0

*Weekly random samples of up to 20 unhatched egg
batches (depending on availability) collected and
incubated in the laboratory.

·*Eggs th~t failed to hatch even though not par-e sttt sed ,
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Table 2

Percentage parasitisation of eggs* of A. tomento-
sicollis on a plot of f. cajan by~. gnidus in 1972/73

Percen- P -No. of Percen- Total Percen-tage t ercen
Month egg eggs tage age tage

batches parasi- in~ hatched paras- d d***
examtred tised batches itised ea

Oct. '72 11 63.6 238 60.5 16.4 23.1
Nov. 94 53.2 2318 75.6 12.3 12.1

Dec. 80 83.8 1849 56.9 30.0 13.1

Jan. 73 100 85.0 1832 43.3 47.1 9.6
Feb. 80 96.3 1482 33.2 56.7 10.2
March 80 93.8 1467 40.2 53.5 6.3
April 80 92.5 1315 29.8 60.1 10.1
May 100 96.0 1861 32.3 61.0 6.7

June 80 92.5 1168 39.8 51.9 8.3
JUly 80 86.3 1123 50.5 40.9 8.6
Aug. 80 61.3 1431 67.2 24.7 8.0

Sept. 77 24.7 1428 87.3 8.1 4.3
Oct. 100 76.0 1616 50.3 36.8 11. 9

Total 1,042 19,128

% 100.0 78.5 100.0 51.6 38.8 9.5

*Weekly random samples of up to 20 already hatched
egg batches (depending on availability) collected and
examined in the laboratory.

**Eggs that failed to hatch even though not par-a stti sed ,
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Table 3

A swnmary of monthly percentage parasitisation of
A. tomentosicollis eggs by Q. gnidus (both types of

egg batches pooled)

Months No. of eggs Number Percentage
observed parasitised parasitisation

October 1972 357 86 24.1
November 4432 725 16.4
December 3608 1312 36.4
January 1973 3595 1809 50.3
February 2895 1393 48.1
March 2877 1145 39.8
April 2818 1700 60.3
May 3509 1942 55.3
June 2362 1163 49.2
July 2170 788 36.3
August 2835 547 19.3
Septem.ber 2846 260 9.1
October 3238 1400 43.2

Total 37,542 14,270 38.0

Table I.,.

Numbers of g. gnidus, Anastatus sp. and Ooenc~tus sp.
emerging from eggs of A. tomentosicollis from October,

1972 - October, 1973

Description of
egg batch

Total No.
of eggs

Total number of parasites

G. 8!!idus Anastatus Ooenc~tus
sp. sp.

7,421 20 8*
(38.8%) (0.1%) (0.04%)

6,849 60 11.,.**

(37.2%) (0.3%) (0.1%)

With eggs already
hatched before
collection

19,128

With eggs unhatched
before collection 18,414

*From 4 host eggs
**Frorr. 8 host eggs
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Table 5

Percent parasitisation by S!. gnidus, Anastatus sp. and Ooencyrtus sp,
of A. tomentosicollis eggs deposited on cowpea leaves and f. cajan

pods in two neighbouring plots

Date Site of collection No. of Percent Percent parasitised
eggs hatched Q. gnidus Anastatus Ooenc:yrtus

sp. sp,

Cowpea leaf/ 764 47.4 48.3abaxtal surface

11/12/73 Cowpea leaf/ 1379 43.4 43.4 0.4adaxial surface

£. cajan pods 1044 78.3 15.8
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Plate 1.
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lines and egg-burster (in unparasitised egGs).


