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ABSTRACT

Supperparasitism behavior of the endoparasitoig<ciwharis parksi was evaluated. Broad
bean (Vecia faba), was selected as a host plamidtdd infested leaves with L. trifolii were
taken weekly. Samples were kept in plastic bagstiamdferred to be examined in the
laboratory. Hundred parasitized larvae were cadéetreekly. Larvae were checked and
number of the parasitoid immatures was recordegt o®(1700) parasitized larvae (1224)
were solitary parasitized and, (513) were supegiéad. The total number of the
parasitoid individuals recorded (2329) while, tlegsitoid host ratio was (1.37: 1). Total
percentage of solitary parasitism recorded (69.82%4) the total percentage of
superparasitism recorded (30.17%). Superparsitaede were divided as follow: the
presence of 2 larvae in a single host larva (fyge) (423) (82.45%), the presence of 3
larvae in a single host larva (second type) (78)§1 %), and, the presence of 4 larvae in a
single host larva (third type) (15) (2.92%).

The highest occurrence of solitary paissitrecorded (87 solitary parasitized larvae)
combined with (229 L. trifolii larvae/ 100 infestéshflets) recorded in 2nd of February. The
highest occurrence of the first type of superpéisasi recorded (41) in 14th of January
combined with (194 L. trifolii larvae / 100 infestéeaflets). The highest occurrence of the
second type of superparasitism recorded (12) ih @7December combined with (138 L.
trifolii larvae / 100 infested leaflets). The high@ccurrence of the third type of
superparasitism recorded (3) in 21th of Januaryteoed with (141 L. trifolii larvae / 100
infested leaflets). The highest average occurrefnselitary parasitism recorded in
February (80.50 + 6.45) combined with the highestage occurrence of L. trifolii
(284.25+37.45).
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1. INTRODUCTION

C. parks Crawford 1912 belongs to thEntedontinae of the family Eulophidae. This
subfamily are internal or external parasitebrysocharis spp are primary, rarely secondary,
endoparasites of larvae and pupae (Boucek and at868). The parasitoi@.parksi is an
internal parasite off.trifolii and was found to be a major species attackingléaisminer.
The female injects her eggs into the larvae; thst harvae are usually able to pupate
normally and the adult parasites emerge from thgapa formed by the Agromyzid larva.
C. parks parasitized_. trifolii pupae can be instantly separated from those usipaeal,
because of a difference in col@hrysocharis females feed from the host exudates during
oviposition (Parrellat al., 1982).

Parasitoids are classified as solitary if at mos offspring is able to complete development
on or in a single host, and as gregarious when ri@e one offspring can successfully
complete development on or in a host (Godfray, 1984cording to Fiske, (1910), who
first used the term (superparasitism), it meanstheiltaneous attack of a host either by two
or more species of primary parasites or by oneigpenore than once. Subsequently, this
term was given a more restricted meaning than tieeused by Fiske. According to Smith,
(1916), superparasitism meant the superabundariodigiduals of a single parasite species
attacking a single host so that there are morespgarkarvae than can reach maturity. The
phenomenon in which there was a simultaneous atigdkvo or more species of primary
parasites in a single individual host was refetceds multiple parasitism. Thus, the original
term of Fiske was split in to superparasitism nestricted sense and multiple parasitism.
Ayala et al., (2021) defined Superparasitism and multiparasjtisas an oviposition in a
previously parasitized host by a female of the samdifferent species. They studied the
two former behaviors in three species of nativedafpupal solitary endoparasitoids that
attackAnastrepha shiner(Diptera: Tephritidae) vin the Neotropical region, and the possible
effect on offspring fithess parameter®oryctobracon crawfordi (Viereck), Utetes
anastrephae (Viereck), andOpius hirtus (Fischer) are high abundant parasitoids and
currently under consideration for use as bioconagénts. They concluded that, most
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females appeared to avoid superparasitism, spaityfiscvhen acting alone, suggesting a
high discrimination ability, which is probably astdt of a close relationship and
evolutionary history withAnastrepha hosts.

In the past, superparasitism has been atitiloio the inability of females to discriminate
between parasitized and non-parasitized hostshaadeen interpreted as an error by the
ovipositing female. However, different authors hatated that under specific conditions,
superparasitism may be an adaptive strategy (VaheX and Visser 1990); resulting from
a balance between the benefits and the costs iofglay egg in an already parasitized host.
The advantages of superparasitism are an incrgassibility of producing offspring from
a host and the stabilization of host parasitoiceranttions in solitary and gregarious
parasitoids (Van Alphen, 1988).

(Elkhouly, 2009) concluded that, supeagdism byC parks females recorded its
highest numbers at the low populations of theirthos the other hand, their lowest
numbers were recorded at the high population oir thest. C. parksi occurred at high
populations at the first and the last months ofwiirger growing seasons, when its host was
at low population levels sd;. parksi females can't distribute their reproductive outiput
solitary parasitism. On the other hand, the higmpetition with the larval ectoparasitdi
isasea may force the females for superparasitism. Cdicgla values between
superparasitized larvae ahdtrifolii population were significantly negative during these
successive seasons, respectively.

From the available literature very few authhave studied superparasitism behavior of
C. parks (Elkhouly, 2009 and, 2018). Therefor the presamiypivas undertaken to evaluate
superparasitism behavior of the larval pupal endog#oid C. parks under the Libyan
conditions.

2.MATERIALS AND METHODS

2.1 Seasonal abundance of the serpentine leaf mirlertrifolii.

Broad bean\(ecia faba), was chosen as a host plant because it has § hdastation by
the Serpentine leaf minér trifolii combined with a good population ©f parksi. Hundred
infested leaves witlv. trifolii were taken weekly. Samples were kept in plastics gl
transferred to be examined in the laboratory. Nunabé.. trifolii larvae were counted and
recorded.

2.2Superparasitism of the parasitoidC. parksi

To evaluate superparasitism for the parasitdidsparksi, 100 parasitized larvae were
collected weekly. Larvae were checked and the nurabéhe parasitoid immature stages
was counted and defined according to (Linden anate&berg, 1989). The leaf miner larvae
were dissected under the microscope. Each leafrfanea was removed from the leaf and
put in a droplet of water. At a magnification ofX§4he larvae were opened with a pair of
minute tweezers. The contents of the larvae angah&sitoid immature stages spread in the
droplet of water. The parasitoid eggs or larvadatbe counted and recorded. Larvae which
contained eggs of the parasitoids and those wilgagious parasitism were excluded, the
investigation depended only on the host larvae Wwiientained only the parasitoid larvae
so, the discrimination between parasitoids was iplessSamples were taken from the
appearance of the emergence of the first leavesamithued weekly until harvest. Normal
agricultural practices of fertilizing and irrigatiovere followed and no chemical control
measurements were applied.

3.RESULTS AND DISCUSSION

Data presented in table (1) showed that, out oD@)7arasitized larvae (1224) were
described as solitary parasitized and, (513) wescribed as superparasitized. The total
number of the parasitoid individuals recorded (332file, the parasitoid host ratio
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calculated was (1.37: 1). Total percentage of agliparasitism recorded (69.82%) and, the
total percentage of superparasitism recorded (36)17

Superparsitised larvae were divided as follow:phesence of 2 larvae in a single host larva
(first type) (423), the presence of 3 larvae inngle host larva (second type) (75), and, the
presence of 4 larvae in a single host larvadttype) (15). A very few larvae contained
more than 4 immatures so, they were excluded.

With regard to data presented in table (1), it ddug seen that, the females of the larval
pupal endoparasitoi€©. parksi prefers the solitary type of parasitism. (69.82%)tle
parasitized larvae were solitary while, only (32d)Avere superparasitised. Moreover, the
first type of superparasitism recorded the highestindance with (82.45%) while, the
second and the third types recorded (14.61 % aB@%) respectively. According t&Kaya
and Nishida, 1968) there was a dramatic decrease in superparasitifman increase in
the host egg density. However, this relationshis wanlinear. Ingeneral, there was an
increase in percent parasitism with increased gpapasitism.

Table (1) Total numbers of examined larvae, solitar parasitized larvae, percentage of
solitary parasitism, superparasitized larvae, percetage of superparasitism, number of
parasite individuals and, Parasite: Host ratio.

Examined Solitary % solitary Supper parasitized % No. of Parasite:
larvae parasitized parasitism larvae supperparasitism parasite Host
513 individuals. ratio

2larvae 3larvae 4larvae

1700

1187 69.82 423 75 15 30.17 2329

1.37:1
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Fig.1: population abundance ofLiriomyza trifolii combined with numbers of solitary
parasitized and superparasitised larvae on broad k@ as a selected host plant.

Data presented in figure (1) showed that, the Hgleecurrence of solitary parasitism
recorded (87 solitary parasitized larvae) combiwath (229 L. trifolii larvae/ 100 infested
leaflets) recorded in"2 of February while, the lowest occurrence of sofitparasitism
recorded (52 solitary parasitized larvae) combiwad (189L. trifalii larvae / 100 infested
leaflets) recorded in J4of December.

With regard to the previous data superparasitistcorceed its highest numbers during the
low populations of its host, the females intendinglistribute their output in the first type of
superparasitism, then the second and the thirdstigde place. Also, we cannot rule out the
low populations ot.. trifolii that occurring under the high computation of eatapitoidD.
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isaea. With the increase of the host population, supagpfasm decreases and, the females
of the parasitoid can distribute their output isaditary parasitism so, the parasitoid could
earn a good population abundance and successtildisate the high competition of larval
ectoparasitoid. isaea. These results are in line with those(&#nsen and Koehler 1970)
who concluded thatC.parksi occurred in moderate numbers lomiomyza spp during the
early part of the season on alfalfa in Califorrlainden 1986) estimated the release of
C.parksi in tomato glass house and found that an earlgtafen ofL.trifolii decreased and
even disappeared during the first months of the.y@aarks reached 30% parasitism and
no other parasite species was found. He also coedluhatC.parksi might become a
permanent member of the native parasite complefasshouse populations. These results
are also in agreement with those(Bfkhouly, 2009) who reported that, correlation values
betweenC. parksi and its hostl(. trifolii) on broad bean were 0.19, 0.52 and 0.22 during
three successive seasons of the study and synzhtiom between this parasitoid and its
host was less in comparison withisaea.
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Fig.2: Natural occurrence of solitary parasitism aml three types superparasitism (2
larvae, 3 larvae and, 4 larvae in a single host laa during the period of the study.

Data presented in figure (22 showed ttied, highest occurrence of the first type of
superparasitism recorded (41) id"1ef January combined with (194 trifolii larvae / 100
infested leaflets) while the lowest occurrence réed (13) in 4 of February combined
with (229L. trifalii larvae / 100 infested leaflets).

The highest occurrence of the second type of papasitism recorded (12) in “17of
December combined with (138 trifolii larvae / 100 infested leaflets) while the lowest
occurrence recorded (0) combined with (22%ifolii larvae / 100 infested leaflets) iff 4f
February.

The highest occurrence of the third type of supigiism recorded (3) in 31of January
combined with (141L. trifolii larvae / 100 infested leaflets) while, the lowesturrence
recorded (0) in several weeks of sampling combwéd high populations ot. trifolii.
These results are in agreement with thosd=bKhouly .2009) who studied the population
of the parasitoidC. parks on three winter host plants and found thatp&ks recorded
three peaks of abundance on broad bean, lentichiofpea during the winter season, the
highest peaks recorded (55.0, 15.0 and 6.0 indasdl00 mined leaflets) occurred in the
11" of March on broad bean and lentil and tfleo#t February on chickpea. furthermore, the
high populations o€. parksi combined with high occurrence of solitary parasitiand the
low populations were associated with high occureenicsuperparasitisnicller et al., 1990
reported that,the tendency to superparasitize hessbeen observed in several species of
parasitoid wasps used in biocontrol programs. Eeglirstudies have shown that the
consequences of superparasitism in parasitoids veay among species. In solitary

164

——
| —



Alansary R. Elkhouly

parasitoid wasps for example, the duration of inureadevelopmental stages increased in
Microplitis croceipes Cresson Braconidae)

Table (2) Monthly mean values =S. D of superparasém, solitary parasitism, number
of individuals/ 100 parasitized larvae and number®f L. trifolii.

Months Superparasitism Solitary No. No.
2 larvae 3 larvae 4 larvae Total Parasitism individuals/100 L. trifolii
parasitized
larvae
December 30.0+5.00 8.0+5.29 1.33+0.57 39.600#4 60.33 + 149.66 £ 15.70 165.00 +
10.4 25.63
January 32.0+9.89 425+15 1.25+150 37.25%3 62.75 + 14450+ 15.32 166.00 *
11.32 27.40
February 17.75 + 1.25+095 0.25+050 19.50+6.45 80.50 H21.75+8.50 284.25 +
5.35 6.45 37.45
March 180+£39 25021 0.25+0.50 20.50 £5.979.50 + 123.50 +8.73 196.75 *
5.79 47.37
Aprille 32.0+0.0 850x0.7 2.00+0.0 42.50+#0. 57.50 + 159.50 £ 7.77 110.50 +
0.70 13.43
MeantS.D 2595+7.4 491324 1.01+£0.75 31#8B1.0 68.11+ 139.78 £ 16.57 1845 =

11.57 13.33

As shown in table (2) the highest averagmurrence of solitary parasitism recorded in
February (80.50 + 6.45) combined with the highestrage occurrence &f trifolii (284.25
+ 37.45) and the lowest average occurrence of papasitism recorded (19.50 + 6.45) in
the same month. Moreover, the highest average mwe of superparasitism recorded in
April (42.50 = 0.70) combined with the lowest awggaoccurrence df. trifolii (110.50 +
13.43). Furthermore, the highest average occurrehgedividuals/100 parasitized larvae
recorded in April (159.50 + 7.77) and the lowestorgled in February (121.75+ 8.50). On
the other hand, the total monthly average occue@icdhe three types of superparasitism
recorded (25.95 + 7.4, 4.9 + 3.24 and, 1.01 * Of@B)he first, the second and the third type
of superparasitism respectively.

Kaya and Nishida, 1968)concluded that, superparasitism in one sense ntight
considered as an index of the suitability of théite to a parasite. Since by definition
superparasitism means a superabundance of repraeluaits within a host, it is reasonable
to expect a high degree of superparasitism in asedsble to a particular species of
parasite. With regard to their proposal, the sdipereaf minerL.trifolii is a suitable insect
host for the endoparasitoidS. parksi. Furthermore the presence of superparasitism
behavior occurred only during the high activity ipds of the parasitoid which combined
with the low or the moderate densities Loftrifolii or the high abundance of the larval
ectoparasitoid. isaea. The females o€. parksi could successfully distribute their output
according to their ecological needs so, the figptetof superparasitism was the highest
compared with the second and the third types. Hnasitoid host ratio calculated was 1.37:
1 so, it is clear that the females ©f parks have the capability to deposit eggs in all
available insect host larvae but, they cannot thisoate between unparasitized host larvae
and those previously attacké¢dinden, 1986) On the other hand, low rates of parasitism
were observed in the field studies@fparksi populationson different host plants either in
open fields and greenhoug&sdkhouly et al., 2018 and, Elkhoulyet al., 2019)

The highest average occurrence of solitary pasasitecorded in February while, highest
average occurrence of superparasitism recorde@@ember. On the other hand, the highest
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average occurrence of individuals/100 parasitizastde recorded in December and the
lowest recorded in February. Furthermore, the nigrdlverage occurrence of the three
types of superparasitism recorded (23.32 + 4.2% 4.2.46 and, 1.30 + 2.13) for the first,
the second and the third type of superparasitispeively during the season of the study.

4.CONCLUSION: the females of the larval pupal endoparasitGidparksi prefers the
behavior of solitary parasitism than superparasiti could be concluded that, the highest
occurrence of solitary parasitism recorded durimg iighest populations &f. trifolii and,
the lowest occurrence recorded during the low petparis of the insect host.
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