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Abstract

Two species of tachinids — Nemorilla maculosa (Meigen, 1824) and Pseudoperichaeta nigrolineata (Walker, 1853) —
were obtained as a result of the rearing of Sparganothis pilleriana (Denis & Schiffermuler, 1775) larvae and chrysalids.
The observations were carried out from 2000-2003 in two vineyards of southern Romania: $tefanesti-Arges, which has a
small population of S. pilleriana, and Dabuleni-Dolj (near the Danube) where the host has a large population. The two
species are mentioned as parasitoids of S. pilleriana for the first time in Romania. The role played by the two species of
tachinidae in reducing the population of S. pilleriana is rather small (3.08%); N. maculosa is more significant than P.
nigrolineata (2.74/0.34%). In the Stefanesti vineyard, N. maculosa parasitized the host by 4.2% and at the Dabuleni
vineyard by 1.64%. In turn, two species of hyperparasitoids, Pediobius sp. and Catolaccus ater (Ratzeburg, 1852),
parasitized N. maculosa, reducing its activity.
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Introduction

Nemorilla maculosa (Meigen, 1824) and Pseudoperichaeta nigrolineata (Walker, 1853) are polyphagous
diptera that parasitized numerous species of microlepidoptera. Nemorilla maculosa is noted by THOMPSON
(1954) as a frequent parasitoid of the species Sparganothis pilleriana (Denis & Schiffermiler, 1775) in
Europe. PYkHOVA (1968) finds that a kindred species, Nemorilla floralis (Fallen, 1810) is one of the main
parasitoids of that microlepidopteran in Ukraine, and PREDESCU (1971) obtains the same species, N. floralis,
starting from pupae of S. pilleriana collected in vineyards located in western Romania. As a matter of fact, N.
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floralis probably has a host spectrum similar to that of the species N. maculosa, with which it was often
mistaken in the past. Pseudoperichaeta nigrolineata parasitizes microlepidopters, especially in the Tortricidae
and Pyralidae families, but also in the Oecophoridae and Hyponomeutidae families (RAHAL ef al., 1995).
MARTINEZ & REYMONET (1991) obtained it from Homoeosoma nebulella (Denis & Schiffermiler 1775),
Lobesia botrana (Denis & Schiffermiler, 1775), and Cnephasia alticolana (Herrich-Schéffer, 1851). In
Romania, it has also been obtained from Ostrinia nubilalis (Hibner, 1796) (IONESCU et al. 1964) and Archips
rosana (Linnaeus, 1758) (DIACONU & TSCHORSNIG, 1999).

Material and Methods

The observations were carried out in two vineyards in southern Romania, Stefanesti and Dabuleni. The
vineyards of Stefanesti, located in the central southern region of the Wallachian hills and characterized over
the observation period by a rather wet and cool climate, present a small Sparganothis pilleriana population.
Although the Stefanesti vineyards cover an area of several scores of hectares where numerous grape
varieties are cultivated (e.g. Feteasca regald, Feteasca alba, Aligote, Chasselas Doré etc.), S. pilleriana was
identified and observed in a vineyard of ca 3 hectares where the Feteasca regald variety of grape is grown,
and the attack occurred within an area of ca 1 hectare. Up to the year 2000, intensive chemical treatments
were conducted there. Dabuleni is located in southern Oltenia region, near the Danube, so the climate is
characterized by Mediterranean influences. Here several grape varieties are cultivated including Sangiovese,
Rkatsiteli, Grand noir de la Calmette, and Rogioara, but S. pilleriana was observed only on the Rosioard
variety, in a vineyard of ca 2 hectares.

From the stocks that exhibited the attacks, the samplings were done randomly over the period of activity of
the host, i.e. May to July, in 1998, and 2000-2003. With the exception of 2001, the years were characterized
by thermal values exceeding the average. The larvae and pupae of S. pilleriana were reared in laboratory
conditions, after being isolated in glass containers in order to retain the possible parasitoids. The larvae were
fed daily with vine leaves. Of the 36 larvae and pupae of S. pilleriana parasitized by the tachinids, four adults
of P. nigrolineata were obtained, as well as 26 adults of N. maculosa; six puparies, probably belonging to N.
maculosa, failed to complete their evolution as two of them were hyperparasitized.

Results and Discussion

The role played by the tachinids (Diptera) in limiting the host populations of S. pilleriana in the two regions is
rather small compared to that of another systematic group of parasitoids (Hymenoptera). If the whole
complex of parasitoids contributes to limiting the S. pilleriana populations by 20.77%, the tachinids claim a
percentage of only 3.08%.

The data about the recorded parasitoids have been arranged in the following order: locality / stage of host /
stage of emerging / collecting date /date of emergence / individuals (@ and ') obtained.
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Nemorilla maculosa (Meigen, 1824)

It was obtained as a larval or larvo-pupal solitary, primary endoparasitoid in:

Stefanesti - mature larva / pupa / 09.06.2000 / 29.06.2000 / 13"; mature larva / pupa / 09.06.2000 /
05.07.2000 / 19, 1&; mature larva / mature larva / 29.06.2001 / 13.07.2001 / 1Q; mature larva / pupa /
04.06.2002 / 11.07.2002 / 1&; mature larva / pupa / 13.06.2002 / 03.07.2002 / 1Q; mature larva / pupa /
28.06.2002 / 12.07.2002 / 13; mature larva / pupa / 28.06.2002 / 12.07.2002 / 1&'; mature larva / pupa /
28.06.2002 / 14.07.2002 / 13; pupa / pupa / 28.06.2002 / 15.07.2002 / 1Q; pupa / pupa / 12.06.2003 /
04.07.2003 /1 &; pupa / pupa / 12.06.2003 / 04.07.2003 / 13; pupa / pupa / 12.06.2003 / 04.07.2003 / 19;
mature larva / mature larva / 17.06.2003 / 06.07.2003 / 13; pupa / pupa / 17.06.2003 / 02.07.2003 / 19;
pupa / pupa / 17.06.2003 / 04.07.2003 / 13; pupa / pupa / 17.06.2003 / 05.07.2003 / 19; pupa / pupa /
17.06.2003/05.07.2003/ 13

Dabuleni - mature larva / pupa /27.06.2000 /20.06.2000 / 13'; mature larva / pupa / 29.05.2001 / 15.06.2001 /
1Q; immature larva / mature larva / 29.05.2001 / 02.07.2001 / 1Z; pupa / pupa / 20.06.2001 / 05.07.2001 /
1&; mature larva / pupa / 20.06.2001 / 12.07.2001 / 13; mature larva / mature larva / 17.06.2002 /
07.07.2002 / 19; mature larva / mature larva / 17.06.2002 / 30.06.2002 / 29 %; mature larva / pupa /
17.06.2002 / 08.07.2002 /13,

Over the study period, it was found that the parasitoid lays the eggs on the front part of the host's body, in a
dorsal position, often on the cephalic capsule and the prothorax plate, but also on its thorax segments, and
seldom on the abdominal ones. There was only one case when the egg was situated in a ventral position, in
the thorax area. When two or three eggs are laid on the host's body, of the larvae which penetrate into the
host only one reaches complete maturity. There are, however, exceptions: out of a larva collected on May
17th, 2002 in Dabuleni which had two spots of necrosis on the thorax segments, two females of N. maculosa
hatched on June 30th, within a few hours of each other. This was the only case noticed throughout the four
years of study. Similarly, there were cases when the larvae collected exhibited spots of necrosis on the
surface of their bodies, yet, for various reasons, the parasitoid larva failed to continue its evolution. The
parasitoid generally attacks larvae having reached full development, rarely attacks smaller larvae, a situation
emphasised during the observations.

The mature larvae which are parasitized keep their mobility and behave normally; they turn into chrysalids,
without betraying in any way the presence of the internal parasitoid. The larva of the parasitoid develops in
the fore part of the host (in the larval or pupal stage).

When the host parasitizing takes place in the immature larval stage or at the beginning of its mature stage,
the departure from the host's body by the parasitoid is done when the latter is in the larval stage, because the
parasitoid will complete its development inside the host (5 cases out of 26); only the tegument will remain
outside. If the parasitizing happens at a later period, the quitting of the host and the formation of the
puparium occur a few days after the host turns into a pupa.

The puparium protrudes from the remains of the larva or the chrysalis at the level of the thorax, ventrally. In
only two cases did the formation of the puparium occur outside the host-pupa, as the completely developed
larva of the parasitoid leaves the pupa through a narrow opening, made either at the front end of the pupa, or
between the first two abdominal segments.
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The duration of the development varies according to the environment conditions. A larva collected on June
17th, 2003 in Stefanesti had two eggs on its second and fifth segment; on June 26th, 2003, at the level of the
eggs two scars appeared. At an average temperature of about 23°C, under laboratory conditions, the
incubation of the eggs lasted for about 10 days. The literature in the field suggests that larvar development is
brief — about 5 to 7 days. Similarly, from a puparium whose formation was completed on June 29th, 2003 at
about 12 o'clock a.m. a male hatched on July 6th: under the same laboratory conditions, nymphosis lasted 6
and half days.

The activity of the parasitoid varies in keeping with the local and annual climatic conditions. In the climatic
conditions in Dabuleni, parasitizing begins in the last ten-day period of the month of May, continuing in June
as long as the larvae are present in the vineyard. In Stefanesti, where the average annual temperature is
lower, parasitizing occurs in early June, and lasts throughout the month.

The influence of high temperatures on the development of the host and the parasitoid was better noticed in
the climatic conditions of 2003, in Stefanesti. The year 2003 was an outstanding year in terms of thermic
regimen, as the unusually high temperatures in May and June determined an accelerated development of the
host, Sparganothis pilleriana, and of the parasitoid Nemorilla maculosa (Meig) as well. Of the mature larvae
and the pupae collected during that period, the eclosion dates of the moths of S. pilleriana were unusually
close together, from June 16th, 2003 to July 14th, 2003; the flight of the adults of N. maculosa also occurred
early, and developed during a short interval: 2.07. - 6.07. (Fig. 1). Which of the two sexes hatches first
cannot be said precisely, as both males and females were present throughout the duration of the flight.

The adults reared under laboratory conditions and fed on sugar syrup survived 5 t012 days, extreme values
being present for both males and females.

Over the four years of samplings, of the puparia that completed their development more males (15) than
females (11) were obtained, the sex-ratio having a supra-unit value, i.e. 1.36.

The role of the parasitoid in limiting the populations of S. pilleriana was 2.74% (Tab. I).

In Stefanesti, the species N. maculosa achieved a parasitizing percentage of 4.2%. In Fig. 2 it can be seen
that at Stefanesti the importance of the parasitoid increases, as a result of the cessation of the chemical
treatments, and the increase in the host population. An exception is evident in 2001, with a parasitizing
percentage of 1.62%; the lower temperatures recorded in that year and the parasitoid's preference for a
warm and dry climate account for this exception.

In Dabuleni, the species N. maculosa achieved a parasitizing percentage of 1.64%. Although the climatic
conditions are favourable to the development of the species, the parasitizing percentages are smaller than
those recorded at Stefdnesti, probably due to a disadvantageous competition with other species of
parasitoids, or an insufficient number of samples taken.
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Table I. Role of tachinids in limiting of the S. pilleriana (Den. & Schiff.) populations.

Tachinidae
No. of individ. Individuals parasitized N. maculosa P. nigrolineata
Places Year (larvae and pupae)
No. % No. % No. % No. %
1998 27 5 18.51 - - - -
2000 64 12 18.75 2 3.13 2 3.13
Stefanesti 2001 124 18 14.52 2 1.62 2 1.62 - -
2002 164 30 18.29 8 4.87 7 4.27 1 0.61
2003 122 34 27.87 " 9.02 10 8.20 1 0.82
Subtotal 501 9 19.76 23 459 21 420 2 0.4
2000 215 61 28.37 3 1.4 3 1.4 - -
Dabuleni 2001 308 67 21.75 6 1.95 5 1.62 1 0.32
2002 146 16 10.96 4 2.74 3 2.05 1 0.68
Subtotal 669 144 21.52 13 1.94 1 1.64 2 0.3
Total 170 243 20.77 36 3.08 32 2.74 4 0.34

Pseudoperichaeta nigrolineata (Walker, 1853)

It was obtained as a larval or larvo-pupal solitary, primary endoparasitoid in:

Stefanesti - mature larva / pupa / 28.06.2002 / 12.07.2002 / 19; mature larva / pupa /01.06.2003 /
15.06.2003/143.

Dabuleni - mature larva / pupa / 19.06.2001 / 12.07.2001 / 19; immature larva / mature larva / 27.05.2002 /
26.06.2002 /13
The adults fly from early May till the middle of September.

The small number of specimens obtained did not allow any pertinent observations regarding the biology of
this parasitoid.

The larvae of the host were parasitized earlier than those from which the adults of N. maculosa appeared.
Pseudoperichaeta nigrolineata, no less than the former species, also parasitizes the larvae of S. pilleriana in
immature stages, a situation where the appearance of the parasitoid occurs when the host is in the stage of
the mature larva.

The role of that species in reducing the host populations is only minor: 0.34% (Tab. I).
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Figure 1. The dynamics of the appearance of the adults of Nemorilla maculosa (Meig.)
and Sparganothis pilleriana (Den. & Schiff.) in Stefanesti, in the year 2003.
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Figure 2. The parasitation percentages for Nemorilla maculosa (Meig.) on Sparganothis
pilleriana (Den. & Schiff.)
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The hyperparasitoids of the species Nemorilla maculosa (Meigen, 1824)

Two species of hyperparasitoids were obtained out of the puparia of N. maculosa.
Catolaccus ater (Ratzeburg 1852) was obtained as a solitary pupal secondary endoparasitoid in:

Stefanesti — puparium / 11.07.2003 / 17.07.2003 / 1.

It was also obtained out of cocoons of Apanteles and other Ichneumonoideae (TRJAPITAN, 1978). In Romania
it was obtained from cocoons of Apanteles glomeratus (Linnaeus, 1758), in the complex of parasitoids of
Pieris brassicae (Linhaeus, 1758), (ANDRIESCU et al., 1975). In the puparium from which that species hatched
there were no observations of cocoon remains of lchneumonidae or Braconidae, known hosts of that species.
This host-parasitoid relationship is hew to science.

Pediobius sp. was obtained as a gregarious pupal secondary endoparasitoid in:
Stefanesti — puparium / 17.06.2003 / 17.07.2003 /82 Q.

The species of Pediobius are known as primary and secondary parasitoids of a number of species of
Coleoptera, Diptera, Lepidoptera, Hymenoptera and Hemiptera. (BOUCEK, 1965). This host-parasitoid
relationship is hew to science.

Conclusions

In the vineyards of southern Romania, the populations of Sparganothis pilleriana (Denis & Schiffermiler) are
controlled by two species of tachinids, Nemorilla maculosa (Meigen, 1824) and Pseudoperichaeta
nigrolineata (Walker). The two species are mentioned for the first time as parasitoids of the grape-leaf moth
in Romania.

The parasitization of the host usually takes place in the stage where the larva reaches complete
development, and less often when it is immature. The activity of the parasitoid Nemorilla maculosa (Meig.)
begins earlier in the vineyard of Dabuleni than in the Stefanesti vineyard (in the last ten days of May), on
account of the warmer climate. The males are more numerous than the females, so the sex-ratio has a
supra-unit value, i.e. 1.36.

With a parasitizing percentage of 2.74%, the species Nemorilla maculosa (Meig.) has a greater importance in
limiting the host population than the Pseudoperichaeta nigrolineata (Walk.) which ensures a reduction of only
0.34%. In the vineyards at Stefénesti, Nemorilla maculosa (Meig.) reduced the host population by 4.2%,
while the parasitizing at Dabuleni was only 1.64%. Nemorilla maculosa (Meig.) was hyperparasitized by two
species, Catolaccus ater (Ratzeburg) and Pediobius sp., whose role is insignificant.
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BPCTE TAXVHWOA (DIPTERA: TACHINIDAE) KOJE NMAPASUTUPAJY
HA TPO3[OBOM CMOTABLY
SPARGANOTHIS PILLERIANA (DENIS & SCHIFFERMULER, 1775)
(LEPIDOPTERA: TORTRICIDAE),
Y BUHOTPALMMA JYXKHE PYMYHUJE

[IAHWJENA BAPBYLIEAHY

M3Bop

[Be BpcTe TaxuHuga - Nemorilla maculosa (Meigen) u Pseudoperichaeta nigrolineata (Walker) 3abenexere
cy Yy npoLiecy rajetba napsu Sparganothis pilleriana (Denis & Schiffermiler) u xpusanuga, cakynibeHux y
BUHOrpaguma jyxHe PymyHuje. Mocmatparba cy BplueHa y ABa BuHorpaga — LtedaHewwtn-Aprell y kojem je
nonynauuja S. pilleriana 6una mana, n [labynexu-Jors, y 6nusunm [lyHasa, y kojeM je nonynaluja oBe BpcTe
6una Bpno GpojHa. Ynora aee BpcTe M3 nopoguue Tachinidae y peaykoBakby BenuuMHE nonynauuja
Sparganothis pilleriana je npunnyaHo mana (3,08%), npu vemy je ynora N. maculosa 3Ha4ajHo Beha of ynore
P. nigrolineata (2,74% opHocHo 0,34%, pecnektveHo). OBo je npsu NyT fa cy N. maculosa v P. nigrolineata
3abenexeHe kao napasutouan S. pilleriana y PymyHujn. Mopep Tora, y 0BOM UCTPaKuBatby je KOHCTaToOBaHO
na je N. maculosa ©una gomahuH fBeMa BpcTama xunepnapasuronaa - Pediobius sp. u Catolaccus ater
(Ratzeburg).
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