Sl e ol

BIOLOGY OF APANTELES SP. APARASHTE OF THE AMERICAN
COTTON BOLLWORM, HELIOTHIS ARMIGERA HB., IN EGYPT
{(HYMENOPTERA : BRACONIDAK) '

By
M.S.1. El-Dakroury ML.S.T. Abbas, AH. El-Hepeidy
Parasite Laboratory, Plant Protection Research Institute, Agricultural Research
Centre, Minjstry of Agriculture

SUMMARY

The biology of the internal parasite, Apanteles sp. parasi-
tising the larvae of the American bollworm, Heliothis armigera
Hb. was studied under laboratory conditions of 27-4-2°C and
65+5% R.H. The duration of immature stages was determined.
The incubation peried, total Ilarval period, pre-pupal and
pupal periods averaged about 1, 5.3, 1 and 4.8 days
respectively. The total developmental period averaged 12.5 days.
Mating occurs few hours after emergence of adults. Mating did
not prove to affect fecundity. The mated female deposits about
27.2 eggs during its life-span which lasts 8.1 days. At the same
conditions, longevity of males was only 6.7 days. The unmated
female deposits 29.3 eggs during a life-span of 11.7 days. The
maximum number of eggs laid by a mated female in one day was
17 eggs, whereas it was 9 eggs in case of unmated females.

The pre-oviposition, oviposition and post-oviposition periods
of mated females averaged less than one day, 6.4 days and
one day respectively. In cace of unmated females, these periods
were similar to mated females except for the oviposition period
which was expanded to 10 days. Sex ratio in the field was about

1:1 while it was 1 99 : 4 477 in the laboratory, indicating
the need for improving chances for more effective mating, since
unmated females oviposit parthenogenetically and all produced
progeny are males, )

INTRODUCTION

A survey of the parasites attacking Heliothis armigera Hb. in Bgypt
was made during 1974 - 1976 (Megahed et a/, 1977). The internal parasite,
Apanteles sp. was included in the list of recorded parasites. Unidentified
species of dpanteles were recorded on H. armigera in several countries
in the world such as E. Africa (Russo, 1947) Uganda (Nyiira, 1970) and
Bulgaria (Lever, 1941). Other indentified species of Apanteles were also
recorded on H. armigera, e.g., A. papilionis Vier, A flavipes Cam. in Australia
(wilkinson, 1929) ; A.maculitarsis Cam.in S. Africa (Parsons, 1940) ;
4 marginiventris Cress. in U.S.A. (Blanchi, 1946) and A. kazak Telengein
U.S.S.R. (Bogush, 1960).

'ljh'e'aim of this investigation is to study the biology of Apanteles sp,
parasitising larvae of H. armigera in Egypt. Samples of this species were
identified in the British Museum as 4panteles sp. (glumeratus group).
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MATERIALS AND METHODS

In order to secure a large number of Apanteles sp., the following me-
thods proved satisfactory for rearing the parasite and its host, H. armigera
in the laboratory at 27+ 2°Cand 65+ 5% R.H.

Host rearing :

Moths H. armigera were confined for oviposition in glass chimneys,
17cm high and about 8cm in diameter, covered by cloth and placed on half
petri-dishes. Inside the chimneys, pieces of tissue paper were fixed to the
cover of the chimneys for oviposition. Within each chimney, the moths
were provided with a piece of cotton wool soaked in 109, sugar or honey
solution. Strips carrying eggs were transferred to breeding jars, 11 x 7em.
The newly hatched larvae were provided with a semi-synthetic diet (Shorey
& Hale, 1965) until they reach the second instar. The larvae were then
separated, kept individually in glass vials 7 x 2cm and provided with the
same food until pupation. The pupae were placed in glass jars 11 x 7cm
containing dry sterilized sand to a depth of S5cm, and covered with muslin .
cloth until emergence of adult moths.

Parasite rearing :

Adults of 4panteles so. were obtained in the laboratory from parasitised
larvae of H. armigera. FEach. couple of parasites was confind in a glass vial
12 4cm for mating. Small droplets of a mixture of honey and. protein
hydrolyzate were scattered on the vial’s wall to serve as food.

The second instar larvae of H. armigera were introduced to each mated
female for 24 hours after which the larvae were removed.  Fresh larvae
were then introduced and this process continued until the death of the para-
site female. Each parasitised larvae was placed in a glass vial 7x2 cm stop-
pered with a piece of cotton wool. The larvae were provided with semi- .
synthetic diet until the mature parasite larvae came out of the host larvae
and spinned their cocoons. ~

To ascertain the progress of the different developmental stages of the
parasite, certain number of parasitised H. armigera larvae that were exposed
to mated parasite females for one hour only were dissected at 12-hour
intervals.
S RESULTS AND DISCUSSIONS
Immature stages and their durations :

The duration of various immature stages of Apanteles sp. when para-
sitising H. armigera larvae are presented in table 1. ‘

These data indicate that, at the conditions of the experiment, the incu-
bation period averaged 25 hours, and the total larval period averaged 135.2
hours (about 5.6 days). The pre-pupal and pupal stages lasted 23.8 and
115.2 hours (about 4.8 days) on the average respectively. The total deve-
lopmental period of the parasite averaged about 12.5 days. '
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TABLE 1.—Duration of immature stages of Apanteles sp. at 274-2°C and 65159, R.H.
(Based on 30 individuals in each case)

Duration in hours
Stage

Min. Max. Aver,
Egg Larva _ 24 27 25.0 4+ 0.24
First larval instar 24 26 24.5 + 0.27
Second larval instar . 45 52 48. O + 0.49
.T hird larval instar 48 72 62. 7 -|_: 0. 53
Pré - pupa 19 26 23.8 1+ 0-21
P;upa : 72 1¢8 115.2 4 0:85

252 37 | 2992 4 4.62
Total developmental perind (10-5 days) (155 days) (125 4 0.19days)

Prior to pupation, the mature larva of the parasite gnaws its way out
through the integument of the host larva and pushes its head and body
through the hole made by it. This hole is mostly situated in the posterior
part of the host larva. The host larvae remain alive for some days (1 -5
days) after issuance of the parasite larvae, but they cease feeding and
remain still in their places until they ﬁna]ly die.

 Few minutes after leaving the host larvae, the parasrce ]arva begms to
spin its cocoon,

) Emergence :

When ready to emerge, the adult of Apanteles sp. pushes by the head
capsule a preformed operculum located at the wide end of the cocoon,
through which it makes its way out helped by movementsof thelegs.  This
process lasts about one hour. Few minutes after leaving the cocoon, the
adult becomes dry, and then it starts moving actively before ﬂymg

Matzng

The two sexes of 4panteles sp. could be differentiated during the imagin el
Yagr, Uy ¥ir ekl ey, Uy Y evdeint Ui Vi Teninde ovipostoor wiiridn
appears clearly at the end of its abdomen.

‘Mating occurs few hours after emergence. The process lasts fof a
few seconds.  The male is often quite attentive, while the female refuses
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many attempts. However, the couple usually appear rather excited, moving
quickly and vigorously. The female is usually perceived by the male only
at a short distance of about 5Smm. The cotple may meet more than once
and touch each.other without pairing.

Oviposition : N "
Oviposition -occurs mostly at -day light. Upon emergence from the.
cocoon, the ovaries of the female parasite are packed with a number of
deve]oped eggs which could be deposited as soon as host larvae are providecL
When ready to oviposit, the female attacks its host once she percelves it
and'stings it mosthy laterall y«m the middle abdominal segments. However,
eggy may be depogited also in any other body segments,but notin the head.
The female para31te may stu'ﬁ g parasitised larva several tindé§ and’ therefore
superparasitism eccurs, bu};&only one develop from one hast larva,, ;.The
max1mum number of eggs found in a single parasitised larva was 9 eggs

Ov1pos1t10n activity of£ the mated and unmated parasite ferhalés and
their longevity have been S'Q'lldled at 27 £ 2°C and 65+ 59% R.H. (Tablg 2).

TABLE 2.—Qviposition activity and longevity of mated and unniated females of Apanteles

[P sp. parasitising larvae of H. armigera at 274-2°C and 654 59, RH. (Based on 10
females in each case)
RS . é\t s ;: g }‘, s b il ot 1[ i
— et e, 5 m-i—t —ewplated femalesme—— -{ -~ Unmated-females -
viposition act ; v .
9{ %ongev1t;my'*'=“‘7 f"~]\" EXSANE f) Suart BN | SRR G o
e LamE Min. | Max.%Cf Aver. |=Min; :Max, i " Aver.
'y J-e T S owor .. A, e
' RN Gt Teter e s
‘u't ,_(, .-, 4. '_r‘ R " :: . R T !. o
Pre-owposmon penod (days) P T PG U P A a1 <l
Oviposition Period (days) 3 10° 644075 38 13 1 10.04-1:58
. Post-oviposition Period (daysy | 0.5 | -E:5 50104043 | *0.5 i kede) oo $n040.11
Longevity (days) s 13 814+1.42 | 10 | 16- . 1 185
Total number of eggs/ Female 6 47 27.241.93 | 12 7| 4 29.342.95

1

L} e

The data and observations c¢ollécted during the experiments indicate
the _following : -

=

1 .—The pre-oviposoition, oviposition.and post 0V1p051t10n ‘periods aver-
age “less than one day, 6.4and 1.0 days vespectively, for mated females,
whereas -they average less than one day, 10.0 and 1.0 days for unmated
females. Mating does not seem to affect pre-and post -oviposition periods,

but unmated fermales continue to Ovmmnt fo1 a longer penod than mated
Ones‘ 3 ] Yok L8 H v : "

2.—Mating does not aﬂ' m thP fvcundlty of femalec; 31gn1ﬁcant]y
Total number of eggs deposited by female atthe conditions of the experi
ments averaged 27.2 and 29.3 eggs in casc of mated and unmated females

respectwely However, both the mlmmum and maximum total numbers




Vol. 57 BIOLOGY OF A4 PANTELES 123

of eggs deposited wa§ ,ccns,;derably higher for unmated than for mated
females. ,

3.—The maximum daﬂy number of eggs deposited per female was 17
and 19 eggsiin case.of mated and unmated fegnales respectively.

4,—Probably mating causes a reduction of the life-span of the females.
Atthe conditions of the experiment, longevity of mated females averaged 8.1
days whereas that Qf unmated fema]es averaged 11.7 days

o

5.—~In general "males hve shorter thqn fema]es At the same above
mentioned condmons, paras1te ma}es lived between 4 and 14 daysand avera-
ged 6.7 days. e ke

6.—Unmated" females depos1t their” eggs parthenogeﬁtlcaﬁ'y Immature
stages develop nofmally and all resulted-adults are males..
eod W L .-.u» v ) [ TR - - '*:_.\“ :»,, ,LZ

Sex l"atlo . Q 1’ v .‘__, : L ob te L) I

The . mean sex, ratlo ;of adults of Apanteles sp emerged from samples
collected from’ the field is.1 71, Under laboratory conditions, an average
ratio of 19 4 O?* was obta}‘med "This indicafes that the laborafory rearing
conditions “ still stand“for improvement, ‘especially’ for=securing more
optimumt_conditions for achieving more effective mating process, since
unmated fp,males produce a wholeg progeny of males.

-
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