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Seasonal distribution of sorghum midge (Contarinia sor-

ghicola Coq.) and its hymenopterous parasites in Senegal

Ruparao GAHUKAR (1)

International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)
Cooperative Programme, CNRA, B.P. 51, Bambey, Senegal

SUMMARY

The population distribution of the sorghum midge, Contarinia sorghicola Coq., and its hymenopterous
parasites, Tetrastichus diplosidis Crawford, Eupelmus popa Girault, E. australicus Girault, and Aprosto-
cetus sp., was studied during the 1978 and 1979 crop seasons at Bambey, Senegal. The population ratio
obtained in laboratory rearing ranged from 1 midge for 3 parasites to 1 parasite for 41 midges depending upon
the period and sorghum cultivar (‘Congossane’, ‘CE 90°, ‘51-69°). T. diplosidis was a major parasite which
proved to be most active against sorghum midge.

Additional key words : Climatic factor, phenological coincidence, population dynamics, parasite complex,
cultivars.

RESUME

Distribution saisonniére de la cécidomyie du sorgho (Contarinia sorghicola Coq.) et de ses parasites
hyménopteéres, au Sénégal.

La distribution de la population de la cécidomyie, Confarinia sorghicola Coq., et de ses parasites
hyménoptéres, notamment, Tetrastichus diplosidis Crawford, Eupelmus popa Girault, E. australicus Girault
et Aprostocetus sp., a été étudiée pendant les saisons pluviales 1978 et 1979 a Bambey, Sénégal. La
proportion d’insectes obtenus dans les élevages au laboratoire était de 1’ordre de 1 cécidomyie pour 3 parasites
ou de 1 parasite pour 41 cécidomyies en fonction de la période et des cultivars (« Congossane », « CE 90 »,
« 51-69 »). T. diplosidis a été le parasite majeur qui s’est montré le plus actif contre la cécidomyie.

Mots clés additionnels : Facteur climatique, coincidences phénologiques, dynamique de population,

complexe parasitaire, cultivars.

I. INTRODUCTION

The sorghum midge, Contarinia sorghicola Coq.
(Cecidomyiidae, Diptera) is distributed throughout the
sorghum growing areas in the world and is probably
first in importance of all the sorghum insect pests
(YOUNG & TEETES, 1977). In West Africa, midge
damage to grain sorghum has been reported from
Nigeria (HARRIS, 1961), Ghana (BOWDEN, 1965),
Senegal (COUTIN, 1970) and Upper Volta, Mali, Niger
and Cameroun (COUTIN, 1969). The pest has received
more attention in recent years in Senegal since
sorghums of different maturity period are grown with
a wide range of planting dates on research stations.

(") Present address : Fao Entomologist, CiLss Ipm Project, Isra,
B.P. 199, Kaolack, Senegal.

Similarly, local sorghums sown after second or third
rains are generally attacked (GAHUKAR, 1980).

The distribution of sorghum midge is influenced by
pest multivoltinism, natural enemies, larval diapause,
climatic conditions and availability of flowering heads
during the crop season. These factors play an
important role in pest management. In Senegal, some
insecticides have been experimented to reduce the pest
population (COUTIN, 1970) and little attention has
been given to native parasite complexes. COUTIN
(1970) reported 2 hymenopterous parasites (Tefrasti-
chus diplosidis Crawford and Eupelmus popa Girault).
Recently, we noted the presence of 2 additional
parasites, viz., Aprostocetus sp. and Eupelmus austra-
licus Girault (GAHUKAR, 1981). The present study was
undertaken to know the seasonal abundance and distri-
bution of sorghum midge and the status of native
midge parasites.
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II. MATERIAL AND METHODS

At Bambey research station (CNRA), 2 local
sorghum cultivars (‘Congossane’ and ‘CE 90’) were
sown at weekly intervals from 21 July to 9 September
in 1978 (8 sowings) and from 23 June to 21 September
in 1979 (14 sowings). One additional local cultivar ‘51-
69’ was sown from 28 July to 21 September in 1979
(9 sowings). ‘CE 90’ and ‘51-69’ are the improved high
yielding cultivars of 90 and 110 days maturity period
respectively, whereas ‘Congossane’ is a long cycle
(130 days) traditional cultivar.

The experiment was laid out in a split plot design
with 3 replications. Sowing dates were main plots and
cultivars were the sub-plots. Each sub-plot was of
5 rows of 5 meters and 80 cm apart. Recommended
cultural practices were followed and plots were
irrigated whenever necessary. At initial flowering,
30 heads of the same flowering period were tagged at
random in each sub-plot. Ten days later, 20 heads in
4 replications were excised at random and brought in
laboratory and were placed individually for rearing in
the plastic vials (15 ¢cm diameter). This technique of
midge rearing is analogue to that of COUTIN (1970).
The midges and parasites emerging from infested
heads were collected daily till their emergence was
completed.

III. RESULTS

At the beginning of the crop season, ‘CE 90’ flower-
ed in 55-60 days and ‘Congossane’ and ‘51-69° took
about 80-90 days, but later in the season, all 3 cultivars
flowered comparatively earlier. The continuous
availability of flowering heads provided favourable
conditions for the development of the naturally
occurring midge population. In the laboratory, midges
emerged from infested heads over a 1-2 week period
and parasites were collected 1-2 days after the majority
of midges had completed their emergence. Midge
emergence was noted as early as the second or third
day after being placed in vials. Four hymenopterous
parasites were recorded from midge-infested heads,
viz., T. diplosidis and Aprostocetus sp. (family
Eulophidae) and E. popa and E. australicus (family
Eupelmidae).

1978 : The sorghum midge and its parasites were
absent in the plots of ‘CE 90’ sown on 21 July. The
midge has built up its population during later period of
September resulting in a peak with 592 midges/20 heads
sampled on 17 October (fig. 1). The parasites followed
the same pattern of fluctuation as that of their host.
Following this there was a gradual increase up to
52 parasites/20 heads. However, highest population
ratio of 1 midge : 6 parasites was noted on heads
flowering during last week of October.

The early flowering heads of ‘Congossane’ facili-
tated the transfer of pest and parasites from ‘CE 90’
plots. Midge attacked ‘Congossane’ heads flowering
from 25 October onwards. Peak incidence of both
midges and parasites was recorded during second week
of November (fig. 1). Parasites outnumbered the
midges from November but were effective in checking
the pest only at the end of the crop season when a
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Figure 1

Number of sorghum midge and its parasites on 2 sorghum
cultivars at Bambey 1978.

Nombre de cécidomyies du sorgho et de parasites sur 2 cultivars de
sorgho, @ Bambey en 1978.



SORGHUM MIDGE AND ITS PARASITES IN SENEGAL 395

population ratio of 1 midge: 22 parasites was
observed. Thus, the 2 peaks of midge population were
synchronized with that of its parasites recorded during
second week of October and November.

1979 : Sorghum midge was present throughout the
crop season. The short cycle cultivar ‘CE 90’ flowered
as early as 22 August. Thus, the population increased
gradually and peak incidence was noted during last
week of September and first week of October (12 470-
12 798 midges/20 heads, fig. 2). Although parasites
were present from the end of September to the
beginning of November, they were not numerous
enough to control the pest (ratio of 1 parasite :
41 midges). Among 646 parasites recovered from
‘CE 90’ heads, 477 were T. diplosidis (73.08 %),
14 E. popa and 155 Aprostocetus and E. australicus.

The first sowing on 23 June of ‘Congossane’ started
flowering on 20 September when both midge and
parasites were present in the field. The highest
population ratio of midge to parasites, 1: 54 in
favour of parasites, was noted on heads which started
flowering in mid-October. Thereafter, midge popula-
tion increased faster than that of parasites and a peak
was noted on heads sampled on 19 November
(444 midges/20 heads). Of 1 378 parasites collected
from ‘Congossane’ heads, 1 100 were T. diplosidis
(79.8 %), 14 E. popa and 14 were other parasites.

In the plots of 51-69, a low pest population was
present in October (fig. 2), but increased slowly in
mid-November (1 664 midges/20 heads). Only few
parasites were active during the second fortnight of
October (ratio of 1 midge : 2 parasites). T. diplosidis
was the major parasite representing 83 % of total
population, E. popa was absent and other parasites
were rare.

IV. DISCUSSION AND CONCLUSION

GARG & TALEY (1978) studied the population
fluctuations of sorghum midge and its parasites
(Tetrastichus sp.) by counting them on flowering
heads. In fact, these insects stay very little on a single
head and move from one head to another frequently,
which complicates the recording. Moreover, in the
absence of natural enemies, midges are continuously
present in the field and the active population is
renewed daily where flowering heads are available.

Laboratory rearing gave satisfactory results to study
the population distribution.

There was a synchronization of seasonal distribution
and comparative frequency of occurrence between
midge and parasite populations in 1978. Pest
abundance was noted at the beginning of the 1979
season due to absence of natural enemies. Thereafter
parasites were active in the plots of all 3 cultivars.
Some parasites might have migrated from neighbour-
ing millet fields as Tetrastichus is also an important
parasite of millet midge, Geromyia penniseti (Felt) in
Senegal (COUTIN & HARRIS, 1968). The development
of these parasites should be favoured very early in the
season which seems to be problematical in present
peasant farming conditions. It may also happen that
whole pest population is not destroyed by parasites (as
in case of ‘51-69’ and ‘Congossane’ in 1979) and some
portion of larval population undergoes diapause. Pest
number is therefore naturally checked. But the
diapaused larvae remain in spikelets and survive hot
dry weather to attack the next season’s crop. In
Senegal, improved cultivars may be released in the
near future for farmers’ use. The short-cycle sorghums
would certainly favour midge activity and serious
attack may occur on late traditional cultivars. It is
therefore suggested that only one cultivar or cultivars
of the same maturity cycle should be grown in the
region.

COUTIN (1970) reported that E. popa was a major
parasite in Senegal during 1966-69 and the parasitism
level was only 2.3 of 4.3 %. In the present study,
T. diplosidis appeared constantly in the field and
accounted for 73-83 % of the total parasite population
in 1979. This finding disagrees with the earlier report.
Thus any predominance of E. popa that might have
occurred during earlier years has now been regained by
T. diplosidis which proved to be an active parasite.
Therefore, the possibility of utilizing this parasite in
midge management should be explored in future
sorghum improvement programmes.
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