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ABSTRACT

vowe biologicul riotes on the parasitization of the gregarious exiernal larval
purusitoid, Kuplectrus platyhypense, on the fall armyworm, Spolopters frugiverds,
ayg well as testing the influence of nicotine diet on both of them, were studied un-
der laboratory conditions. Methods for rearing both the host and the parasitoid
under lavoratory conditions were described.

althou it the durations of immature stages of both S. frugiperda as well as K.
platyuypenue were longer on the nicotime-tested diet, significant difference was
recorded in the case of the host. Tne life cycle of the parasitoid ranged 11 to 14
deys under laboratory conditions, with the egg, larval and pupal stages required 3

to 4, 4 to 6 and 4 to 5 days, respectively. Longivety of both sexes and sex ratio
was estimuted,

INTRODUCTION

spodopiera fruziperda J. Smith is one of the main lepidopterous pests &ll over
the ULA as well as in tne middle and south America. Due to its polyphagous feeding

behaviour, it attacks severely many culture, vegetable crops and many other host
plants (Fencoe and Martin, 1981).

suplectrus platyhypenae How, is one of the recorded parasitoids on the fall
grmyworm. It is a gregarious external'parasitoids of half-grown larvae of Spodoptera
spp. (sarin Acosta, 1966, Tingle et al., 1978 and Montoya Burgos, 1980) and various
nociuids (Clausen, 1962).

Tnis study reveals some biologicul notes on the parasitization of the wasp on
the ©411 armyworm under laboratory conditions and testing tne infuence of nicotine,
as one of plant allelochemicals that found effects survival, behaviour and physio-
logy of herbivores (Barbosa et al., 1982), on the host and the parasitoid.

MATERIAL AND NETHODS

in order to secure a large number of B. platyhypenae tne following methods pro-
ved satisfactory for rearing the parasitoid and its host S. frupiper-da in the labor-
atory, at 27° + 2°C, a photoperiod of & and 16 hours dark and light, respectively
and K. d. of 50% + 5%. ’
1- Host rewring:

aW wdulis were maintsined in a cylindribal screen cage, covercel with wrapped
shels 0f wnlie puper towelling to serve as uviposition sites. Tae towel was chan-
ced d-=ily., Collected eg s were placed in kason jars and kept under the above men-
tiowea lav. conditions till natcehing. Neonate larvae were placed ir plastic cups
onto & comnercially synthetic diet from Bio-serve., inc. eitherlrengar or nicotine
depending on treatment till pupation. To prepare a nicotine diet tre Bio-Serve was
mixed, during tne preparation, with the degired concentration of nicotine. The
0.025% (wet weight) of nicotine was selected (based on preliminary studies) as the
concentration providing, gubstantial survival of the herbivores and within the nor-
mal concentration ranges found in host plant.

2~ Yarasitoid rearing:

Larvae to be used for parasitization were reared in 3/4 02 plastic cups with
Biv-verve of FAW diet for 5-6 days of age under the mentioned laborstory conditions.
Lurvae, which were reared on nicotine diet, were placed on regular diet for 3 days
then trunsferred to tne nicotine diet till 5-6 days 0ld (FAW neonate are very seni-
tive to nicotine). Vihen the appropriate host larval age was reached, larvae were
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selected for parasitization based on tne state of moult (preferred tnat have just
finished moulting). Trne selected larvae were placed in an 8 0% waxed cup with cubes
of diet uud droplets of honey. Into this parasitization chamber were¢ intorduced
several adults of Euplectrus. -After the desired amount of time (24 Lours), the
adults were removed and purasitizéd larvae were replaced individually and kept till
pupation and emergence of adults. Adults of the parasitoid were mantained in a
transparent plastic sweater box (10 x 12 x 7“ ). This cage was kept in a rearing
chamber at 22°%¥2°C with a photoperiod of 9 hours dark and 15 hours lignt and & R.H.
of 45%x5%. Honey was dispinsed dropwise od the inside top of the cs.e to serve as
adult food. Required data were reocrded daily. '

RESULTS AND DISCUSSION

1- uevelonmental periods of the nost:

At 27° + 2°C, a pnotoperiod of & and 16 hours dark and lignt, re.pectively and
Re.ii. of 50% + 5%, the duration of the immature stages of the fall arnyworm S.
frugiperda when fed on regular diet lasted 12 - 15 days, with an aversge of 13.65

© £ 0,15 days, 8 - 10 days, with an average of 8.71 + 0.1l days and 21 ~ 25 days with

an average of 22.25 + 0.21 days for larval, pupal and total developmental periods.
Tne same parumeters prolonged, when the host was fed on the (0.02%%) nicotine diet
under ine above mentioned laboratory conditions. These periods reacred the average
of 17.88 + 0.30 days (ranged 15 - 21 days), 8.92 + 0.14 days (ranged 8 - 10 days)
and 26.67 + 0.18 days (ranged 24 - 30 days) for larval, pupal and total developmen-
tal periodes.

Stutistical analysis (t-test) of tne obtuined deta indicated thet highly signi-
ficant difference occurred between both feeding diets on the duration of the imma-
ture stages, especially the larval and total developmental periods, while no differ-
ence in tne pupal period, the pupal weignt (0.1839 g/pupa) and the sex ratio (1:1)
was recorded.

2- influence of nicoutine diet on the parasitoids

2=-1, Durations and life cycle:

The egg of E. platyhypenae is white in color when first laid but changes to
brownish~-black or black as incubation pregregsss, Hatching took place in about
three days under the mentioned laboratery conditions and was aceomplished by a lon-
gltudinal spliting of the ehorion slong ihe median dorsal line. Highest mortality
of developing carasitoid océurred perior %o hatehing. Feeding began immediately
and tae egshell attacned the larva to tne host, and to it the successive exuivae
were added. Three larvual instars were recorded. The body contents of the host
were sucked out. Tue larvae, after tne completion of feeding, left their position
on tne dorsum and round tneir way beneath the host, wihere they arranged themselves
trausversely and spin delicate cocoons within which to pupate.

Tue durution of various stages of 1. platyhypenae when parasitizing S. frugi-
perat, tuat Ted on regular and 0.025% nicotine diet under the mentioned laboratory
conditions ure presented in Table (1).

Data recorded in Table (1) indicates that a relatively short life cycle ranged
11-14 days on botn types of diet., Inspite of the development time of‘most of the
parasitoid stages from nicotine - treated fsll armyworm being longer, statistical
analygis (t-test) revealed no significant difference between tihe duration of the
stages ol tre parasitoid on both types of diet. This could be interpreted by less
intluence of nicotine, because of the external feeding of tne parasitoid. On the
coutrary, signiricant difference was obtained by the auther (El-Heneidy 1985) when
the same concentration of nicotine (0.025%) was used for the internal parasitoids



fe

J.Agric.Sci.Mansoura Univ.10(4),1985. 1537

Cotesia (Apanteles) mariniventris and nyposoter annulipes on the same host. The
different influences of allochemicals on the parasitoids were affected by the feed-
ing habits and sites of the larval parasitoids (Barobsa et al. 1982).

Table 1: Duration of different stages of . platyphypenae under laboratory conditions
when .the nost was Ted on regular and nicotine diet.
Duration in days
Ltage
Hegular diet Nicotine diet
Egg : 3.88 + 0.18 3443 1+ 0,20
(3-4) 3=
Larva
First instar 1.33 x 0.21 1.33 £ 0.21
(1=2) 1=
tecond instar 1.60 + 0.45 1.29 + 0.20
(1=2) o
Third instar 2.29 + 0.31 2.40 + 0.24
(1-3) o
Totul larval period 4.36 + 0.10 4.51 + 0.21
(4-6) (4=6)
Prepupa >i-1 >1=1
Pupa 4.48 + 0.08 4.44 10.18
(4-5) (4=5)
Total developuental 12.21 + 0,16 ‘ 12.44 + 0.38
period (11-14) (11-14)

2-2. Oviposition:

Ovipogsition began within a day or two after emergence of adults. It occurred
mostely at day lignt. bEggs are not deposited on host larvae about to moult. In the
act of oviposition, tne female gstunds upon the vody of the host, usually on the tho-
rax o:r the first abdominal segements, and the eggs were placed in groups (3 - 11
egs/group) not closely spaced, in rows, upon tne integument, to which they are att-
ached. Parathenogenetic reproductiion resulted to male progeny only.

2=3. opex ratio:
Tne mean sex ratio between adults of B. platyhypenae emerged under lavuratory
conditions was i ?:2.238 ou regular diet and 1 ?: 3.5 & on nicotine diet.

Z=4. Longeviiy: )
Adults were relatively long-lived (females longevity, ranged between 39-72

days, with an aversage of 62.75 + 2.73 days and that of males 46-T77 days, with an
average of "6l1.42 + 3.18 days),
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