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Abstract: In the years 2000-2005, a dipterous orobanche parasitoid, Phytomyza orobanchia (Kaltenbach, 1864)
(Agromyzidae) and its hymenopterous parazitoids were collected from infested leaves of Orobanche ramosa
L. in tomato fields from Sanliurfa (Koruklu) and Mardin (Ye silli) provinces, Turkey. The chalcidoid parasitoids
are: Pronotalia orabanchiae[5], Baryscapus phytomyzae[10] (Eulophidae), Sphegigaster orabanciae,
Eupteromalus sp. (Pteromalidae), Aphelinus sp. (Aphelinidae) and a couple of unidentified Braconidae. All of
the chalcidoid parasitoids are new records for the Turkish fauna and their parasitizm rates are less than 6% in
the natural population. The status of the parasitoids for biological control of O. ramosa  is  discussed for the
region.
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INTRODUCTION

Broomrape, Orobanche spp., is  an important
parasitoid weed, feeding on the roots of many wild and
cultivated plants including tomato, tobacco, sunflower,
faba bean and many other vegetables and field crops in
Europe, the Mediterranean countries, Central Asia, the
Arabian Peninsula and some African countries [9,15].
Broomrape removes nutrient elements and water from the
roots of its hosts  and causes serious yield losses.
Broomrape has two generations a year in Izmir
province[3], but in Ukraine and Iran four generations per
year have been reported[8,15]. There are 36 species in the
flora of Turkey, four of which cause serious damage on
cultivated plants. Orobanche cumana Wallr. is
particularly destructive to sunflowers, O. ramosa  L. and
O. aegyptiaca Pers. are damaging to tobacco and tomato
and O. crenata Forsk. is harmful to faba bean[13].

Phytomyza orobanchia (Kaltenbach, 1864) (Diptera:
Agromyzidae) is  an oligophagous species  and feeds on
Orobanche spp. Its biology and ecology were described
in  detail  by  KLEIN  and  KROSCHEL[9]. The larvae of
P. orobanchia mine in Orabanche shoots  and capsules
and feed on the seeds and also damage the stalks of the
plant[15]. TAWFIK et al . [ 1 7 ] stated that the eggs of P.
orobanchia are deposited on shoots, mainly behind leaf
scales before flowering starts . With the beginning of
flowering the eggs are preferably deposited on flowers,
either on petals or on the stigmata. After hatching, larvae
bore into stem tissue or through the pericarp to the ovule.
Seeds are the preferred food, but larvae also mine under
the epidermis  or in the paranchyma of the shoots  when
food in seed capsules is  not sufficient. One larva will

destroy all seeds when it attacks an ovule developed only
to one third of final size. One seed capsule is  generally
sufficient  for  two  larvae  up  to pupation  and up to
seven larvae  have  been  found  in  one mature fruit.
KLEIN  and  KROSCHEL[ 9 ] stated that larvae decrease
the reproductive  capacity of Orobanche spp., either
directly  through  their  feeding  activity   in  seed
capsules or indirectly through weakening the shoots.
Thus, P. orobanchia has an important impact on  the
population dynamics of Orobanche spp. under natural
conditions.

P. orobanchia is   particularly common throughout
the Mediterranean  area  and is known in Bulgaria,
Germany,   England,  Spain, Italy, Malta, Egypt, Israel
and   Ethiopia [14,15,16]. Additional  records  include
England,  the     Balkans,  the Ukraine, Central Asia, the
Arabian  Peninsula  (Republic  of Yemen) and Chile
(introduced)[9].

In Turkey, GIRAY. and NEMLI[3] studied the natural
control of broomrape (Orobanche sp.) by P. orobanchia
in Izmir. CIVELEK and DEMIRKAN[2] reported that  the
infestation rate of Orobanche spp. capsules with P.
orobanchia were between 6% and 32% in tomato growing
areas in the Marmara region. AKSOY et al.[1] studied the
natural  enemies  of  broomrape  species  and  the use of
P. orobanchia for biological control in the Çukurova
Region.

The infestation rates of P. orobanchia on capsules of
Orobanche spp. were found to be 85% in sunflower
growing areas of Bulgaria and 82% in bean crops in
Egypt[15]. HASSANEIN et al.[6] reported that the
infestation rates of P. orobanchia  on spike samples of
Orobanche crenata Forsk. in fields of several crops
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ranged between 24.2 and 100%. From this work, it was
concluded that P. orobanchia is  a naturally important
biological    control  agent of the parasitic weed, O.
crenata on  a  variety  of  crops  in Egypt. In Ukraine,
release of  P.  orobanchia  increased  cabbage  yields
from  7-10  tons  to  27-29 tons per hectare and
Orobanche was also practically eliminated from tomato
crops[12]. 

In  several  parts  of  the  world,  the  parasitoids of
P. orobanchia were recorded as 24 species belonging to
seven families, with Opius occulisus Tel. (Braconidae),
Crataepiella carlinarum Szel. and Erdös, Tetrasticus
phytomyzae Kostj., Diglyphus isaea Walker (Eulophidae)
and Sphegigaster orobanchiae Kurdj. (Pteromalidae) as
the most dominant species [4,7]. Graham[5] commented that
the record of C. carlinarum Szelenyi and Erdös, 1951,
from P. orobanchia, cited by KOSTJUKOV[10] no doubt
refers to Pronotalia orobanchiae  Graham[5] and that the
record of T. phytomyzae refers to Baryscapus
phytomyzae[10]. In Turkey up to now there is no record of
parasitoids of P. orobanchia, except Çikman (in press)
found some species of Braconidae from Sanliurfa
province. 

The  aim  of  this  study  was  to identify the
naturally occurring parasitoids of leafminers in
Southeastern Anatolia, Turkey. This  study will also
provide  a base for future research regarding the
biological  control  of Orobanche  spp.,  by  the  use  of
P. orobanchia.

MATERIALS AND METHODS

In  the    years    2000-2005,    to determine
infestation  rates  of  the dipterous orobanche parasitoid,
P. orobanchia and to identify its hymenopterous
parazitoids, samples were collected in Sanliurfa and
Mardin provinces. The shoots  and flowers of O. ramosa
infested with P. orobanchia and/or having parasitoids
were collected from tomato (Lycopersicon esculentum
Mill.) growing areas at 15 days intervals  in the period
from May to November. For rearing P. orobanchia and its
parasitoids, the collected samples were kept in pots
covered with plastic bags (30x20 cm) in the laboratory at

25ºC and 65% relative humidity. After the adults hatched,
they were killed and preserved for identification. The
identifications  were  made  by  the  following  experts:
O. ramosa  by Dr. I. Uremis (Mustafa Kemal University,
Turkey), P . orobanchia by Dr. E. Cikman (Harran
University, Turkey) and Chalcidoidea species by Dr. M.
Doganlar (Mustafa Kemal University, Turkey).

RESULTS AND DISCUSSION

From the samples collected in Sanliurfa province in
2005, P. orobanchia was separately reared with an
average number of 7.1±2.27 individuals per shoot with a
1.75 ratio of females to males. There was an average of
1.3 parasitoids per shoot and the rate of paras itizm
(parasitoids total specimens reared from the shoots
collected on sampling dates) of approximately 10%
(Table   1).  In  previous   years,  the  data were  similar
to the  results  for  2005.  The  chalcidoid  parasitoids
were identified as P . orobanchiae, B. phytomyzae, S.
orobanchiae, Eupteromalus sp. and Aphelinus sp.
(Aphelinidae). All of the parasitoids are new records for
the Turkish fauna. Their total parasitizm rate was about
10% (Table1). In 2000-2005, the percent parasitizm of
each species were not more than 6% in Sanliurfa and
Mardin provinces (Table 2).

As stated by KLEIN and KROSCHEL[9], the main
impact of P. orobanchia is  the reduction of seed
production of Orobanche spp. under natural conditions.
The natural impact of P. orobanchia on Orobanche seed
production is important, but not sufficient to reduce
Orobanche populations in the field to a tolerable level in
areas where this  bioagent is native and where specific
enemies, especially parasitoids, are limiting its
population. As the present work points out in the study
years P. orobanchiae and B. phytomizae were found at
low level parasitization rates, but they were always
present in the study areas as limiting factors on the
populations of P. orobanchiae and the other species were
few in number. It seems  that due to this  reason Orobanche
infestations in tomato fields in Sanliurfa province have
not been reduced by by natural enemies.

Table 1: The numbers of Phytomyza orobanchia Kaltenbach and its parasitoids collected from Orobanche ramosa L. in tomato roots of Sanliurfa
province in 2005.

Sampling Orobanche density Number of Number of Phytomyza Number of Percentparasitizm
Dates (shoots/ m2) shoots sampled orobanchia parazitoids (Parasitoid/total specimens) 

---------------------------
& %

31.8.05 4-8 15 68 53 14 10.4
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
02.9.05 5-6 1 3 2 1 16.6
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
07.9.05 5-6 12 57 18 7 8.5
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 4-8 28 128 73 22 9.8
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Table 2: Phytomyza orobanchia Kaltenbach and its chalcidoid parasitoids obtained from   Orobanche ramosa L. in tomato fields of Sanliurfa
province in 2000-2005.

Parasitization Parasitoids Locality rate (%) Year
Pronotalia 
orobanciae Graham Koruklu,Sanliurfa 0,2 2000
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Koruklu,Sanliurfa 0,2 2000
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Yesilli, Mardin 2.0 2002
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Koruklu,Sanliurfa 4.0 2003
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Koruklu,Sanliurfa 4.9 2005
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Baryscapus
phytomyzae (Kostj.) Koruklu,Sanliurfa 0.4 2003
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Yesilli, Mardin 0.2 2002
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Koruklu,sanliurfa 5.4 2005
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sphegigaster
orobanchiae Kurdj. Koruklu,Sanliurfa 0.9 2005
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Eupteromalus sp. Koruklu,Sanliurfa 1.3 2005
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Aphelinus sp. Koruklu,Sanliurfa 1.2 2005

For effective biological control of O. ramosa , the
populations of parasitoids should be controlled and a large
number of P. orobanchia have to be released to
Orobanche at the beginning of their emergence in the
field in spring.
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