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Abstract 

Hypothesis Ihat such compounds as butyric acid, amyl acetate , propionic acid, geraniol , 
hydrolized prolein , elhyl alcohol, eugenol melhyl ether, anethol U.S.P., eugenol U.S.P. extra, ui
med-Iure and sugar cane molasses were effieient as adult midge atUactanls were rejected after 
field tesls in cacao plantations in Turrialba , Costa Rica. 

New approaches of research such as fraclional analysis of flower lissues are consequently pro
posed to find out the kind of compounds that are involved in atuacting the midges to the cacao 
flowers. This me!hod replaces that of random choice of chemicals whlch proved efficient for 
dipterans of olher famities but no! for ceratopogonid midges. 
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A biologia floral do cacaueiro: testes de atratividade para 

Forcipomyia no campo 

Resumo 

Ácido butírico , acetato de amila, ácido propiônico, geraniol, proteína hidrolizada e melaço de 
cana foram ensaiados em armadilhas de. pavio para testar a hipótese de que as mosquinhas For
cipomyia são aUaídas por estes produtos. Num segundo ensaio, os produtos elher metflico de eu
genol, anethol U.S.P., eugenot U.S.P. extra , geraniol, trin]edlure, proteína hldrolizada e sucrose 
foram ensaiados com o mesmo propósito. 

Os resultados, em ambos os ensaios, indicaram que os produtos testados não furam a tIativos 
para as mosquinhas Forcipomyia. Ceratopogonídeos de outros gêneros, que não Forcipomyia. 
foram encontrados em números pequenos nas atmadilhas com sucrose e IOOlaseS. Drosophilideos 
foram os díptero s capturados em maior número, representanJo 23,8% da população capturada. 
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Para determinar compostos envolvidos na atração das mosquinhas pelas flores do cacaueiro 
sugere .. e utilizar métodos mais objetivos, tais como a análise química fracionada dos compostos 
existentes nos diferentes tecidos da flor, particularmente os tecidos que integram as arestas 
internas dos estaminóides e as chamadas linhas-guias, que são os tecidos específicos procurados 
pejas mosquinhas ForcipomyÚl. 

Palavras-chave: Forcipomyia midges Biologia floral Atraentes Theobro1l'lll cacao, 

I ntroduction 

Hemandez (1965) noted an apparent 
attraction of Forcipomyio núdges to 
20% sucrose solutions in laboratory 
studies. No other record could be found 
regarding Forcipomyio responses to 
attractants. lt is known that various 
insect species respond quite differently 
to different compounds and therefore 
the reaction of Forcipomyio núdges 
to several possible attractants was tested 
in prelinúnary trials. 

Literature Review 

This review exanúnes lhe evidence 
that núdges visit flowers in search of 
food substances. 

Hernandez (1965) tested several 
kinds of diets for keeping Forcipomyio 
adults alive inside small individual cages. 
When midges were supplied with smaU 
discs of white filter paper soaked in 
20% sucrose solution, their longevity 
was similar in tests with unpainted 
discs and in tests with discs painted to 
resemble the pigmented parts of the 
cocoa flower. Painted discs soaked in a 
water extract of the stanúnodes did not 
render them specially attractive to the 
núdges. However, Hernandez noted 
that those filter paper discs imitating 
stanúnodes were visited sooner by the 
núdges than unpainted discs . 

They always preferred discs con
laining 20% sucrose solution. This fact 
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suggested to Hernandez (1965) the idea 
that midges visit cacao flowers looking 
for some kind of specialized food. 

Based upon the knowledge that 
midges look for the staminodes and 
guide !ines in the flowers, it seerns 
practical to propose a biochemical 
fractional ana1ysis using gass chro
matography techniques, to find out 
which compounds are present in these 
tissues and which of these are active 
as attractants to the midges. 

Shimoya (1965) dissected the stami
nodes and found each one to be a 
trilobed body consisting of parenchyma 
surrounded with epidernús, a vascular 
axis at its center and vacuum spaces 
at both sides. 

Taylor' (persona1 communication, 
1966) found in a series of núcrotome 
dissections of cacao flowers the same 
characteristics as described by Shimoya 
(i 965) regarding the vacuum spaces and 
in addition found simple glandular hairs 
in most of the floral parts. But he 
believes that these vacuum spaces reaUy 
contain some resinous or muci1aginous 
substance of an unknown chenúcal 
nature. These aetails are important in 
lhe analyse of the insect/host relation
ship between flowers and Forcipomyio 
núdges. It is thought in the present 
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report that the resinous or mucilaginous 
substance existing in the staminodes 
might secrete attractive odors for Farei
pomyiLl midges. Midges plObably visit 
the cacao flowers looking for scme food 
source. 

The colour of cacao flowers was 
thought to exercise an influence in 
attracting midges toward the flowers. 
Posnette (1950) expressed the opinion 
that the cacao flower is idea1ly construc
ted for pollination by ForeipomyiLl 
midges, since "they appeared to be 
attracted by the deeply pigmented 
tissue of the staminodes which surrounds 
the style and by the "guide lines" which 
run inside of the petal hood flOm the 
base of the ovary to the anthers". This 
hypothesis was rejected when informa
tion was obtained comparing natural 
pollination in albino versus coloured 
flowers. Pollination was equaly efficient 
in both kinds of flowers (Soria, 1970). 

Material and Methods 

The materiaIs tested in the field in 
1967 included sugar cane mollases, 
butyric acid, amyl acetate, plOpionic 
acid, geraniol, and hydlOlized plOtein, 
alI diluted to 50% concentration . Water 
and ethyl alcohol, the solvents for the 
above compounds, were included as 
checks. 

To release the attractant and catch 
insects that might Ibe attracted, traps 
were constructed by inserting the 
mouth of 20 em diameter funnels (with 
inner surfaces covered with tanglefoot) 
into 50 ml erlenmeyer flasks . Forty 
ml of the attractant solution was 
placed in the flask and a cotton wick 

was inserted into the solution with the 
upper end about 5 em into the funnel 
(Figura 1). 

Individual traps for each attractant 
were placed at random in trees con
taining considerable numbers of flowers 
in the Pejivallal cacao plantation near 
Turrialba. Traps were left in the field 
for one week during the three-week 
sampling period from August 13 to 
September 3, 1966. Each attractant 
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Figure 1 - Trap used for attracting For
cipomyia midges at Pejivallal plantation. 
Turrialba. Costa Rica. 1966. 
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was tested once in each of three lo
cations. Twice a week, while attractants 
were renewed in the field, ali insects 
trapped in the tanglefoot were removed 
and identified with the aid of a hand 
Jens. 

In April, 1969, specially rnade 
bo ttles were used for testing seven 
chemicals as attractants for Forcipo
myia midges at the Pejivallal planta· 
tion. The bottles were 16 cm high 
by 16 cm in diameter, with a rised 
opening on the underside (Figura 2). A 
5% concentration of each of the foi· 
lowing chemicals was used: Eugenol 
Methyl Ether , Anethol U.S.P., Eugenol 
U.S.P. Extra, Garamol, Tri·med·lure, 
Hydrolized Protein and Sucrose. 

'/ 

t. 

Figure 2 .- Trap used for attracting For· 
cipomyia midges aI Pej ivallal cacao planta· 
ti011, Turrialba, Costa Rica. 1969. 

Resulto alld Discussion 

Ceratopoganid midges re presented 
4.6% of the total af clipterans captured 
in lhe traps (Table J l. In no case, how-
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ever, was any Forcipomyia pollinator 
midge caught in the traps. Drosophilidae 
were the most numerous dipterans 
representing 23 .8% of the total popula
tion captured. A brief sampling ,at San 
Isidro dei General, Costa Rica , showed 
greater numbers of Ceratopogonids in 
the tanglefoot of the traps than at 
Turrialba, but again no pollinators were 
caught. 

Of the attractants tested, sugar cane 
mollases showed the strongest attraction 
for most of the dipterans. The fact that 
no pollinator Forcipomyia midges could 
be found in the traps suggested that 
more specific attractants are needed 
for them. Knowledge of the specific 
diets for Forcipomyia midges is greatly 
needed for planning studies of attrac· 
tiveness . 

Species identification ofthe collected 
samples was difficult beca use of the 
tIOuble of handling the tiny midges 
imbedded in the tanglefoot. lt is believed 
that the trap design was inefficient and 
a different type might resul! in more 
efficien t attraction to the sample com· 
pounds 

Result s proved negative regarding 
trapping of Forcipomyia midges in test 
of Apri! , 1969 (Table 2). TIle sampling 
was fortunate on the other hand in 
finding Eugenol V.S .P. Extra to be a 
highly :: pecific attractant for Euglossini , 
a neotropic sub tribe of bees with a long 
proboscis, Ihat pollinate ordhids (Vogel , 
1%6. anel Dodson , 1969). One hundred 
anel eighty-five bees were collected in 
Iwo tria ls with the attractant. 

[t was concluded that studies on 
attractqnts fo r Forcipomyia midges 
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Table 1 - Diptera caught ,n tanglefoot covered funnel- t raps baited with various a t t rac -
tants. Turrialba. Costa Rica . August 13 - September 3, 1966 . 

No . of Diptera trapped a 

Attractants Míscell - Simuli- Chi rono-Cyclo- Psycho- Ceratopo- Culi-
aneous rrapha dae midae didae gonidae cidae 

Total 

Sugar-cane rnollases 6 26 O O 5 2 O 40 

Butyric Acid 19 5 8 2 O 4 1 39 

Amyl Acetate 11 13 4 5 1 1 1 36 

Propionic Acid 10 7 4 3 O 2 O 26 

Geraniol 11 3 3 2 1 3 24 

Hydro lized Proteio 10 9 3 O 2 O O 24 

Ethyl Alcohol 7 2 4 1 O O O 14 

Water 2 4 4 O O O 11 

Total 76 70 30 13 10 10 5 214 

a Hean trom 6 counts . 

Tab1e 2 - Numbe r s of di ff e r ent i nsec t s caugh t ~n t r aps ba ited 
wi th var l OUS attractants . Pej i valla1, Tur ria1ba , Costa Rica . Apri 1 
4 - Apri1 16 , 1969 . 

No . of specimens collec t ed in each group 
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Chemica1 tested '" " '" '" " '" <li '" 
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u u OJJ o .., .., C. QJ o . .., o o .., c. c. o .., 
" .c .., .., 

'" o o 'O C. '" U ~ c. '" QJ .c . .., o '" '" '" .... .... .., c. S '" '" Q) .... '" o ... <li o .c 
"" z u u u O ,...l '" f-< 

Eugeno 1 Methy1 Ether 19 15 1 7 45 1 O 1 14 

Ane tho 1 U.S,P, 32 10 O O 3 2 1 O 18 

Eugeno 1 U. S , P . Ex,tra 29 1 1 185 7 O 2 O 1000 

Gerani o1 41 5 12 O 5 O O 2 35 

Tri-med-lure 9 7 1 1 O O 2 O O 

Hydro1ized Pro t e i n 16 O 35 O O O O O O 

Sucrose 22 O 5 4 O O O O O 
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should be approached from a new angle . 
Midges are ltighly attracted to the 
flowers during pollination suggesting the 
presence of luring substances . It might 
be more profitable to isola te various 

aromatic substances from lhe cacao 
flower by some type of fractional 
analysis and test the resultan t fractions 
for their ability to attract Forcipomyia 
pollinators. 
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