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Summary 

For this study, three species of Trichogramma were submitted to competition in such a way that each competed 
with only one of the two other species simultaneously. The species were T.emhryophagum Hartig, T.maidis 
Pintureau & Voegele and T.bu.esi Voegele. 

The host eggs Epheslia kuehniella Zeller (Lep., Pyralidae) were rustparasiti7-ed by one of the species and when 
the firstoccupanl was in a prenymphal instar (free living embryo, L" L, and L,), adults of the second species were 
allowed to parasitize the eggs containing the living instar of the rust species. 

Unider these conditions, T.ernbryophaglun eliminated the two other species, T .maidis JUSt eliminated T.bu.esi 
but only in two situations (L, and L» and T.buesi was inactive in all situations. When host eggs are available in 
sufficient number, alllhree Trichogramma species show a high intra and interspecific discrimination for host eggs 
recenlly parasitized. 

Introduction 

In biological control, it frequently happens 
that the inundative introduction of a new spe
cies,like T.evanescens, tends to eliminate, at 
the time of introduction, local species like 
T.buesi (Voegele etal, 1975). Various studies 
were made concerning the interspecific com
petition of TrichogramTTUl for only one host 
(Fisher, 1961; Sasaba, 1966; Vinson, 1972 
; Godwin & Odell, 1979 ; Vinson & Ables, 
1980; Pintureau, 1981). 

In the continuity of these studies, our objec
tive was the comparison of three Trichograrn
rna species that are being used in Portugal for 
the biological control of agricultural pests: 
T.buesi, T.T7Uljdjs and T.embryophagum, using 
isolated host eggs. In this situation, both com
petition and egg pressure are associated. 

Materials and methods 

The host eggs used were less than 24 hours 
old and have previously been radiated by U.V. 
light. The eggs were then introduced each in 
one different glass tube (lx5cm). The pre
imago development after the parasitism of the 
first occupant happened at 22 ± IT, 70 % RH 
and L:D 16:8, except for a few minutes during 
the parasitism of the second occupant. The 
time between the parasitism of the two antago
nist species was determined by the dissection 
of some parasitized eggs of Ephestia Kueluziella 
Zeller (Lep., PyraJidae) for determination of 
the stage of development. The average dura
tion, in hours, between the parasitism of the 
two species is presented in table 1. 

The process of parasitism for the Tricho
gramTTUl females was observed with a dissec-



Stng!'.' of T.TMidis T.buesi T .embryophogum 
development 

Free living embryo 24 
L, 28 24 24 
L, 40 48 48 
L, 68 72 96 

Table 1 : Duration, in hours, of the development 
stages for three Trichogramma species, ar 22 ± I 'c. 

ting microscope. 24 to 48 hours old females 
were used. The females were under the effect 
of egg pressure and each was allowed to pene
trate only once the host-egg chorion. This act 
has a time duration bellow 1 minute. Mter the 
eelosion of the adults, the species that survived 
from the interspecific competition was deter
mined. 

Results 

Superparasitism and monoparasmsm. In 
previous works, Tavares (1985) demonstra
ted that, when hosts are not abundant, the 
discrimination capability of the Trichogram
ma females for parasitized eggs disappears 
almost completely under the effect of egg 
pressure, this effect being stronger when the 
Trichogrammn hasn't good feeding conditions. 
Having in consideration the future of the eggs 
parasitized with only one sting, we verify that 
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the development takes place in all cases. 
Sometimes females lay twO eggs in only one 
sting (superparasitism), but, in the majority of 
the cases, the host eggs are monoparasitized. 

For the study of interspecific competition, 
only monoparasitized eggs were considered. A 
minimum of 30 females were observed and, 
for each stage of development of the first 
species, we never found a species that could 
eliminated the other in 100 % of the cases. 
TIIUS, two case are possible : (1) the fIrst 

. occupant eliminated the second and (2) the 
second occupant eliminated the first. 

Thefirst occupant eliminates the second. We 
can verify in Fig.l that , for all cases, there is a 
dominance of T.embryophagum over T.maidis 
and T.buesi, and of T.maidis over T.buesi, 
except when the first occupant of the host is in 
the beginning of the first larval stage. For this 
particular case, and whatever the species, this 
stage eliminates the second occupant. T.buesi 
is always dominated, T.maidisdominates only 
T.buesi and T.embryophagum is always domi
nant. 

The second occupant eliminates the first. We 
found again the dominance indicated earlier, 
bur only if the [ust occupant is in the third 
larval stage. Like we said before, the second 
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Figure 1 : Interspecific competition between three species ofTrichogramma, studied two by two, in function 
of the time of occupation of the first species. the data are expressed in % of emergence for each species. 



species is always incapable of dominating. 
All the process works as if the fIrst larval 

stage is that of the higher competitive capabi
lity. This larval stage is capable of movement, 
particularely well provided with sharp mandi
bles and salivary glands and having also a very 
fast growth rate. 

There is a very low number of commensa
lism cases between two species in the same 
host egg until the adult stage is reached. These 
cases occur more frequently for shorter pe
riods of time between the parasitism of the two 
antagonist species. The commensalism is still 
rather important until the endofthe embryonic 
development. T.embryopahgum was found to 
be the most tolerant of the three species. It was 
also verified that T.maidis and T.buesi refuse 
to parasitize eggs already attacked by other 
species when the first species has reached the 
third larval stage and has, in part, produced its 
nymphal envolope. 

Discussion and conclusion 

In contrast to the ProctotnJpids, the Tricho
grammatids show a very high discrimination 
capability for eggs previously parasitized by 
another female of tlle same species. This capa
bility, in the case ofT.maidis, which parasiti
zes egg-clusters with a majority of overlap
ping eggs, tends to reduce its egg laying capa
city. The process works like if they would try 

to avoid overlapping of their egg laying terri
tory over that of their neighbour. 

The same case happens with the interspecific 
competition, although , in case of egg pressure, 
the Trichogranunil act as hyperparasiles. T.buesi 
is a low level hyperparasites. With T.maidis , 
this phenomenon is much stronger. Such fact 
was also reported by Pintureau (1981) for 
T.nubilale and T.lucea. T .maidis is eliminated 
by T.embryophagum that acts as a larval and 
nymphal hyperparasite. 

Trichogramma have also the general charac
ter of the Hymenoptera for occupying eggs 
parasitized by another species if they are in the 
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embryological stage like it was demonstrated 
by Pintureau (1981) with T.dendrolimi Mat
sumura. This last species, like 
T.embryophagum, known to colonize prefera
bly the arborical plants, eliminates T.maidis in 
all situations. It is necessary to notice that such 
competitivesiwations should berelativelyraxe 
in natural conditions, existing only when there 
is a strong numerical out of balance between 
the species in competition and the number of 
host eggs, which is a frequent situation after an 
inundative release. 

There is a sequence of situations from mono
parasitism to interspecific commensalism, 
followed by a stage of superparasitism without 
commensalism accompanied with a total or 
partial elimination of the individuals in inter
specifIc competition and ending in a situation 
of hyperparasitism. 
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