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ABSTRACT . The purpose aí this study was to evaluate the percentage ol' hyperparasitism in 
Lhe complex of parasites of Rhopalosiphum maidis (Fitch 1856) (Homoptera, Aphididae). The 
data obtained showed that Asaphes sp. and Pachyneuron sp. (Hymenoptera, Pteromalidae) 
were Lhe most comrnon among the hyperparasites íound. 
Index terms: l-lomoptera, Aphididae, Asaphes, Pachyneuron, hyperparasites 

I-IIPERPAAASITISMO EM RHOPALOSIPHUM MAIDIS 

RESUMO - A presente pesquisa trata da avaliação da percentagem de hiperparasitismo no 
complexo de parasitos de Rhopa/os/phcim ,naidis (Fith 1856) (Homoptera, Aphididae). Os da-
dos obtidos indicaram que Asaphes sp. e Pachyneuron sp. (Hyrnenoptera, Pteromalidae) foram os 
mais freqüentes entre os hiperparasitos encontrados. 
Termos para indexação: Homoptera, Aphididae, Asaphes. Pachyneuron, hiperparasitos 

INTRODUCTION 

The com leal' aphid, Rhopalosiphum maidis (Fitch 
1856) (Homoptera, Aphididae) isa cosmopolitan pest 
occurring between the latitudes oí 40°N and 40°S. 
The insect was first observed by Fitch, in 1856, on Lhe 
com stem that bears the ears, and has been recorded 
attacking a large variety oí cuitivated plants such as: 
oat (Avena satk'a L), com (Zea ,nays L.), rye (Seca/e 
cereale L.), barley (Hordeu,n vulgare L.), wheat 
(Triticum aestivum L.), sorghum (Sorghu,n spp.), and 
sugarcane (Saccharum spp.), in which iL has been 
shown to be Lhe agent in the dissemination aí the 
sugarcane mosaic (Wiidermuth & Waiter 1932, Silva 
et ai. 1968, Bertels 1973, Galio etal. 1978). Therefore, 
the contrai aí this pest is very important due not only 
toLhe direct action aí the aphid ou the plants, butaiso 
te its indirect efíects as vector aí viruses. The 
biologicai contrai 'appears as an outstanding 
measure aí contrai, because quite a few number aí 
parasitic Hymenoptera on R. maidis has been 
recorded in several partes aí Lhe world as reported in 
Lhe íoilowing references cited by Thompson (1950), 
Gaio (1951), Bedeis (1956), Lima (1962), Peck (1963), 
Sweetman (1963), Silva eL ai. (1988), and 1-lagen et ai. 
(197(3): Aphelinus maidis Timberiake Aphelinidae) 
Hawaii . Timberlake (1927); Aphelinus nigritus 
(Howard) (Apheiinidae) USA - Archer et ai. (1974); 
Aphelinus semiflavas (Howard) (Aphelinidae) USAS 
Hartley (1922) Spain - Mercet (1929); Aphelinus 
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varipes (Forester) (Aphelinidae) USA - Archer et ai. 
(1974); Aphidencyrtus sp. (Encyrtidae) India 
Ramakrishna Ayyar & Margabandu (1934); 
Aphidencyrtus aphidivorus ( mayr) (Encyrtidae) 
Russia -Mejer (1929); Aphidius exiguus Hai. 
(Aphidiidae) Morocco - Mimem- (1934); Aphidius 
platensis (Brèthes) (Aphidiidae) Brazil Lima (1962), 
Silva eL ai. (1968); Aphidius testaceipes (Cresson) 
(Aphidiidae) Brazil - Galio (1951), Bertels (1956) Lima 
(1962), Silva et ai. (1968); Asaphes vulgaris Walker 
(Pteromalidae) Russia . Meier (1929); Lygocerus 
aphidium Kieli. (Ceraphronidae) Russia Meier 
(1929); Lysip/ilebus testaceipes (Cresson) 
(Aphidiidae) Hawaii -Swezey, (1926) Cuba- Loítin & 
Christenson (1932), USA . Wildermuth & Walter 
(1932), Wiison (1948 Archer et ai. (1974); Microterys 
aeruginosus Dalm. (Encyrtidae) Russia Meier 
(1929); Pachyneuron aphidis (Howard) 
(Pteromalidae) Russia . Meier (1929); Pachyneuron 
siphonophorae (Ashmead) (Pteromandae) USA - 
Peck (1963). 

MATERIAL AND METHODS 

From a corri fie!d !ocared ia Gil! Tract (University 
aí California, Albany), seven leaves dense!y covered 
with aphid mummies were collected from five 
p!ants in a row, on November 1975. Some dead 
aphids, alates and wingless, were siso col!ected for 
idenrification. in laboratomy, 100 mummies without 
emergence boles were taken at random from Lhe 
leaves and each mummy was p!aced in a small vial. 
As Lhe parasites emerged, they were mounted with 
Lhe empty mummies. AIi the mummies on Lhe leaves 
were counred after Lhe following categories: 

a. Mummies wirh boles 
b. Mummies without boles 
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c. Mummiés with smooth holes () 
d. Mummies with jagged boles (") 
e. Mummies wich one parasite 
1. Mummies with two or more parasites 
g. Mummies with eccoparasires 
h. Mummies with endoparasites 
() Emergence boles with regular margins where 

Lhe lid always occurs. 
(**) Emergence boles with irregular margins. 
The aphid was identified by Dr. Robert Van Deu 

Bosch and Lhe parasites were identified through Lhe 
use of keys. 

RESULTS AND DISCUSSION 

A Lotal of 1,610 mummies were counted on the 
leaves. Only those murnmies in good conditions were 
counted, because a large number of them were covered 
by a Lhick layer of adhesive honeydew and some 
were smashed and hardly ailowed to see ir there 
were any emergence hole. A number of mummies 
were dissected Lo observe Lhe number of parasites 
present and Lhe type of parasitism (ecLo or endo); 
however, only four mummies were found Lo have Lwo 
parasites. The others showed dead aduits or pupae of 
Hymenoptera, meconia and fungus. Some of Lhose 
mummies with dead parasites were Lightly surrounded 
by Lhe margins of Lhe dry com leaves or covered by 
the adhesive honeydew. IL seemed that these two 
factors prevented Lhe aeration for the pupae and the 
exit for the adults. The presence of some PsocopLera 
on the leaves should suggest that these insects, 
Lhough not observed in this experiment, could be 
responsible for some dead parasites if Lhey really 
attacked Lhe aphid mummies, because a smail hole 
made by them could disrupt Lhe micro environment 
inside Lhe mummy where Lhe parasite was developing. 

From Lhe counting on the leaves, Lhe resulta were Lhe 
following:. 

mummies with holes -946 
mummies withouL holes - 664 
mummies wity smooth holes - 157 
mummies wiLh jagged holes 789 
From the seL of 100 mummies placed in Lhe viais, 

Lhe results are shown in Table 1. 

The chaicids of Lhe Family Pteromalidae (Asaphes 
and Pachyneuron) were Lhe most numerous among 
the hyperparasiLes found. According Lo SLary (1966), 
Lhe pLeromalid female attacks parasiLized aphids and 
lays an egg on Lhe surface of Lhe parasiLe last instar 
larva or pupa. The pteromalid larva feeds gradualiy 
on the parasite, kills iL and pupates inside Lhe aphid 
already mummffied by Lhe primary parasite. 

Another secondary parasite found was Lygocerus 
(Ceraphronidae), whose females look for mummified 
aphids which contain praepupa or pupa of Lhe prima-
ry parasiLe on whose surface Lhey lay an egg. The 
ecLoparasite larva feeds mostiy on Lhe Lhorax and 
abdomen of Lhe pupa; sometimes, more than one egg is 
laid, but, due Lo compeLition, oniy one larva reaches 
maturity. The female of Charips, a cynipid of Lhe 
Subfamily Charipinae, attacks Lhe living aphid Lhat 
contains Lhe primary parasiLe larva on which it lays 
an egg The larva feeds gradualiy and, by a certain 
mechariism, Lhe development of the host larva is pro-
longed and Lhe cynipid pupates inside Lhe cocoon of 
the primary parasite, insíde the mummifled aphid. 
During Lhe experiment, from two pupae of Syrphidae 
flies found on Lhe com leaves emerged Lhe parasites: 

Asaphys sp. (Pteromalidae) - 5 individuais 
Bothriothorax sp. (Encyrtidae) - 8 individuaIs 

TABLE 1. Number of parasiies emerged from aphid mummies, genus, family, type of cxii hole andof parasitiam, 
number of mummies with fungus and dry material. 

Parasite 	 Family 	Exit hole 	Parasitism 

Charips sp 3 Cynipidae jagged endoparasite 
Lygocerus sp. 5 Ceraphronidae jagged ectoparasite 
Pachyneuron sp. 32 Pteromalidae jagged ectoparasite 
Asaphes sp. 24 Pteromalidaé jagged ectoparasite 
Aphe/inus sp. 3 Aphelinidae smooth endoparasite 
Dead parasites 18 - - 

Mummies with fungos 9 - - - 

Mummies with dry material 6 - - - 
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As one can see, the food chain of aphids and their 
natural enemies is rather numerous, for not only the 
parasites but also the predators have their parasites 
and the percentage of hyperparasitism surely plays 
an important role in the natural limitation ofthecorn 
leaf aphid, Rhopalosiphum maidis (Fitch). 

REFERENCES 

ARCHER, T.L; CATE, R.H.; EIKENBARY, R.D. & 
STARKS, K.H. Parasitoids Collected from 
Greenbugs and Corn Leaf Aphids in Oklahoma 
in 1972. Ann. Intomol. Soe. Am., 67 (1):11-4, 1974. 

BERTELS, A. Entómologia agrícola sul-brasileira. 
Porto Alegre, Ministério da Agricultura, 1956. 
458p. (Série Didática, 16). 

BERTELS, A. Revisão de atideos no Rio Grande do Sul. 
Pelotas, Ministério da Agricultura, Instituto de 
Pesquisas Agropecuárias do Sul, 1973. 64p. (Bole. 
tim Técnico, 84). 

GALLO, D. Pulgécs da cana-de-açúcar. R. Agrie. Pira-
cicaba, 26(1/2):13.20, 1951. 

GALLO, D.; NAMANO, O.; SILVEIRA NETO, 5.: 
CARVALHO, R.P.L.; BATISTA, G.C.; BERTI 
FILHO, E.; PARRA, J.R.P.; ZUCCHI, R.A. & 
ALVES, S.B. Manual deentomologia agrícola. São 
Paulo, Agronômica Ceres, 1978. 53lp. 

HAGEN, I{.S.; VIKTOROV, G.A.; YASUMATSU, K. 
& SCHUSTER, M.F. Biological control of pests 
of range, forage, and grain crops. In: HUF-
FAKER, C.B. & MESSENGER, P.S., eds.In: 
Theory anti praeliee of biologicai control. New 
York, Academic Press, 1976. p. 398-9. 

HARTLEY, E.A. Some bionomics of Aphelinus semi-
[lavas (Howard), chalcid parasite of aphids. 
Ohio J. Sei.Columbus, 22(8):209-36, 1922. 

LIMA, A.M. C. Insetos tio Brasil: Himenópteros. Rio de 
Janeiro, Escola Nacional de Agronomia, 1962. 
v.12. p134. (Série Didática, 14. 

LOTFIN, V.C. & CIIRISTENSON, L.D. A report on 
the corn aphis, .4phis maidis Fitch, in Cuba. In: 
4th CONGRESS INTERNATIONAL SOCIETY 
SUGAR CANE TECHNOLOGISTS. 4, San 
Juan, 1932: 20p. (Builetin, 115). 

MEIER, N.F. Parasites bred in Russia from inju-
rious insects during 1881-1926 (continuation) (in 
Russian). lzv. prikl. Ent, Leningrãdo,4(1):231.48, 
1929. 

MERCET, R.G. Los "Aphelinus" de Espafia. Rev. de 
Rtopatol, Madrid, 4/6 (1926/28):10-8, 1929. 

MIMEUR, J.M. Aphididae du Maroc (troisième 
note). Mém, Soe. Sei. Natu. Maroe, Rabat, 40:71, 
1934. 

PECK, O. A Catalogue of the Neartic Chalcidoidea 
(Insecta: Hymenoptera). Can. Entoniol., (30):925, 
1963. 

RAMAKRISHNA AYYAR, T.V. & MARGABANDU, 
V. Hymenopterous parasites ofeconomicimpor-
tance in S. India. Madras Agr. J. Coimbatore, 22 
(12):-430-46, 1934. 

SILVA, A.G.A.; GONÇALVES, C.R.; GALVÃO, D. 
M.; GONÇALVES, A.J.L.; GOMES, J.; SILVA, 
M.N. & SIMONI, L Quarto catálogo dos insetos 
que vivem nas plantas do Brasil, seus parasitos e 
predadores. Rio de Janeiro, Ministério da Agri-
cultura, 4v. 1968. 

STARY, P. Aphid parasites of Czeehoslovakia; a 
review of the czechoslovak Aphidiidae 
(Hymenoptera). The Hague, s.ed. 1966. 

SWEETMAN, H.L The principies of biologieal con- 
trol. Iowa, WM. C. Company, 1963. p366. 

SWEZEY, D.H. Recent introductions of beneficial 
insecta in Hawaii. Jour. fron. Entomol. Geneva, 
19(5):714-20, 1926. 

THOMPSON, W.R. A catalogue of the parasites and 
predators of inseet pests. Ontario, Ottawa, 
Commonwealth Bureau: of Biological Control, 
1950. p.12-3. 

TIMBERLAKE, P.H. Bilogical control of insect pests 
in the Hawaiian Islands. liawaiian Entomol. Soe. 
Proc., 4:529-56, 1927. 

WILDERMUTH, V.L. & WALTER, E.V. Biology and 
control of the coro leaf aphid special reference to 
the soutli-western states. Washington, DC., Dpt. 
Agric., 1932. (Technical Bulletin, 306). 

WILSON, M.C. A preliminary study of the effect of 
DDT on Aphis maidis Fitch and its insect ene-
mies with particular reference to Aphidius 
(Lysiphlebus) testaceipes (Cress.). Ohio J. Sei. 
Columbus, 48:30-40, 1948. 

Pesq. agropec. bras., BrasIlia, 17(2):167-169, fev. 1982. 


