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INPLUBNCS OF HUST'S DIET ON LakVaL PARASLDVLDL OF Thn FLlL
ARMYWORM, SPODUPTERA FRUGIFEKDA J. SKWITH (LEPIDOPTERA: NULTUIDAE);
1- COTESIA (APANTELES) MARGINIVENTRIS CRES. (HYMENOPTERA: BK.CONIDAE)

- kL-Heneidy, A.H.
Dept. of Biological Control, Plant Protection Res. Inst., Dokki G.za, Bgypt.

ABSTRACT

Since changes in diet-mediated quality of herbivores nave an effect on the sur-
vival and development of their parasitoids, the aim of this work is the gtudy the
influence of nicotine, as plant allelochemicsl, on the Fall Armyworm Spodoptera fru-

iperdos snd on it iuternul larval parasitoid Cotesia (A%auteIQC) My %n{ventrIs
under laboratory conditions when it was added To the host-diet. Hoat and parasitoid
rearing methods were described.

In general, the durations of immature stages of the host and the parasitoid pro-
longed on tne treated diet with nicotine. Significant influence was recorded between
the two types of .diet (control and nicotine) on the durations of immature stages of
the host as well as that of the parasitoid and also on percent of emergence and adult
weight of the parasitoid in the first generation.

Sex ratio, adult longevity and durations of immature stages of the second gene~-
ration showed no significant difference between the two diets.

INTRODUCTION

In most of the available studies no cause and effect relationships are establi-
shed betiween chuanges in diet-mediated quality of herbivores and variation in the sur-
vival and development of their parasitoids. Number of studies have noted that para-
sitoid development differs when the diet of the host herbivore changes (Altantawy
et al. (1976), Zohdy (1976), Smith (1978), Campbell and Duffey (1979), Greenblatt
et al. (1981) and Barbosa et al. (1982)).

This study will focus. on the influence of nicotine, as plant allelochemical,
within ile host, on internal parasitoids to complete our initial studies on the
external parasitoid kuplectrus platyhypenue (Hymenoptera: ..Eulophidae).

The rall Armyworm (FAW) Spodopters frugiperdu was used as & host for the experi-
ments. It occasionally feeds on tobacco, so it is sensetive to the nicotine variat-
ions. ‘The FAW iuternmal larval parasitoid Cotesia (Apanteles) marginiventris (Kunn-
alaca and Mueller (1979) and Loke et al. (1973) snd (1984) was used to examine the
effect of nicotine on its biology under laboratory conditions.

MATURIAL AND METHODS

l- dost reuring: : ;

adults FAW were reared in a cylindrical screen cage, covered with wrapped sheets
of wnite paper towelling that serve as ovipogition sites. The towel was changed
daily. Collected eggs were placed in hason Jars and kept in an incubator at 27°C
X 2°C, at a photoperiod of & nours dark and 16 hours light, and a R.H. of 50% * 5%.
Neonate lurvae were placed singly in plastic cups (3/4 0Z) onto Bio Serve FAW diet
eitner regular or nicotine diet depending on treatment. The cups were kept under
the mentioned laboruiory conditions till pupation. Nictince diet was prepared dur-
ing the preparation of the regular diet by mixing the desired concentration of nico-
tine directly with the mixture. The 0.U25% (wet weight) of nicotine was selected
(based on preliminary studies as the concentrations providing substantial survival
of the herbivores and witnin the normal concentration range in host plants.

2=~ P&raslboxd rearing:

Up to 200 neonute FAW larvae were pluced in a 16 0Z plastiic cup with a trans-
parent clear plastic lid. The larvae were supplied with cubes of Bio Serve FAW,
eiiner regular or nicotine diet depending on treatment and expcsed to the parasi-
toid. »Seversl adults of Cotesia were introduced into this parasitization cheamber.
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Following parssitization, tue larvae were trausferred to a Mason jar with cubes of
diet for a period of seven days. The seven days period allowed to distinguish para-
Bitized from unparasitized larvae., The parasitized larvae were then transferred

to 3/4 04 plastic cups containing diet (2-3 larvae/each) till apinning cocoons and
emergence of adults. The Mason jars as well as the plastic cups were kept under the
previous mentioned luboratory conditions. Adults of the parasitoid were maintained
in a8 transparent plestic sweater box "10 x 12 x 4", This cage was kept in a rearing
chamber at 22°C r 2°C with a photophriod of 9 hours dark and 15 hours light end a
R.H. of 45% + 5%. Honey was dispensed dropwise on the inside top of the cage to
serve as adult food. Required date were recorded daily.

RESULTS AND DISCUSSION

1- Influence of nicotine diet on the host:

Tne duration of immeture stages of S. frugiperdas when fed on either regular or
V.025% nicotine diet under laboratory conditions are presented in Table (1).

Table 1: buration of immature stages of S. frugiperda under laboratory conditions
when fed on reygular and nicotine diet.

Stage Duration in days
Regular diet Nicotine diet

Larva 13.65 + 0.15 17.88 + 0.30%%

(127~ 15) (15 - 21)
Pupa ] 8.71 + 0.11 8.92 + 0.14

(8 = 10) (8 < 10)
Total developmental period 22.25 + 0.21 26.67 + 0.18%F

' (217~ 25) (24 - 30)

xx Highly significaut difference at P. > 0,01

vtatistical analysie (t-test) of the obtained date on the duration of immature
stages showed & hignly signiricant difference betwsen bota feeding diets, especially
the larvel and total developmental periods, wnile there was no difference in pupal
period; pupal weigit (0.1839 g./pupa) apd sex ratio {1:l) were recorded.

2~ Intluence of nicotine diet on the purasitoids
2=-1. buration of immature stegvs (first peneration):
The duration of various gfages of Lotesin parpginiventris when paraaitizing
. frugiperds, that fed on regular or U.ud% nicofine diet under laboratory condi-
tions of 27°C + 2°C, a photoperiod of 8,16 hours dark and light, respectively and a
R.H. of 50% + 5% are presented in Table (2).

Table 2: Duration of different stages of C. marginivéntris under laboratory
conditions when its host was bed on regular and nicotine diet.

Duration in days
stage
kegular diet Nicotine diet
Bge s 2.71 + 0,20 2.63 + 0,18
(2 - 3) _ (2 - 3)
Larvsae
First instar 1.86 + 0.28 . 2433 + 0,21
, 1-3 (2= 3
Second instar 2.33 & 0.33 2.17 + 0.30
(1 -3) 1=+ 3
Third instar 3.00 + 0.25 3.40.1 0.24
(2 < q) G-4). o
Total bgg & Larval period 10.13+ 0.08 10.52+ 0.15
(9 - 11) 9 - 13)
Prepupae >1 -1 1-1
Pupsae 4.47 + 0.07 4.84 + 0,12%*
_ 4 - 5) (4 = 6) "
Totsl developmental period 14.5 + 0.11 15.25+ 0.24%*
(137~ 16) (137~ 19)

2 ST oriTirantd A< o o
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In generail, recorded data in Table (2) indicetes that most of the durations of

-lmnature stages of C. marginiventris that fed on nicotine diet lasted longer than

that on regular diet.

Statistical aenalysis (t - test) of the data between both feeding types showed
& sigunificant difference between them in the total larval period as well as highly
significant one in ihe pupal and total developmental pericds, while no other signi-
ficant difference was obtained among the larval instars.

Another effect of tne host treated with nicotine was relastively clear on the
lower percent of parasitoid emergence after spinning their cocoons. This percent

'was 91.4% in the control and decreased to 84.4% in the treatment with nicotine.

In addition, another influence was obgerved in the adult weight (dry weight).

.Tne mean aversaged U,.380 Wg. and 0.350 hg. for females and males, respectively, in

the cuse of controel, while it averaged less in the case of nicotine diet. It was
0.315 hg. and U.305 Mg. for females and males, respectively.

In agreement with our results Kunnalaca and Mueller (1979) and Greenblatt 2t al
(1981) stated tnat variation in allelochemicals leads to changes in parasitoid sur-
vival and development, size, sex ratio, percent parasitism, fecundity and percent
emergence.,

Also, the same significant influence of nicotine on the duration of immature
stages was found by the author on the FAW internal larval parasitoid, Hyposoter
annulipes (Hymenoptera: Ichneumonidae) when the same circumstances were used, while
no significent influence was obtained in the case of the externél larval parasitoid,
Buplectrus platyhpenae How. (El-Heneidy 1985). Barbosa et al. (1982) reported that
different influences of allelochemicals on the paragitoids were affected by the
feeding habits and sites of the larval parasitoids.

2-2, Duration of immeture stages (second pgeneration):

Un the contrary of the first generation on the 0,025% nicotine diet was the
second one. Available data were; 1U.36 t 0.15, 4.55 & 0.16 and 14.91 1 0.25 for
larvsl, pupal and total developmentel periods, respectively, in tone secbnd generat-
ion under the same laboratory conditions. Statieticel analysis revezled no 8igni-
ficant differences among the dats of the sesond generation between the control and
nicctine diet.

This could be interpreted thut some internsl parasitoids get rida of their nic-
otine load by shunting imeet of the nidptine in%o the cocvon silk (produced by larvae)
and into tne weconium left Behina wishin the cocoon sg adults emerge (Barbosa et al.
1982). Another interpretion mignt be the detoxification of plant toxins by some
parasitoids to non toxic substances, such as the change of nicotine 10 continlne
(Barbosa et al. 1982).

2~3. bex ratio:

Tne mean sex ratio between the adultis of C. marginiventris emer;ed under labor-
arory conditions was 1 ¥ : 1.2 & on regular diet and 1 ¥ : 1.3 3 end 1 91 1.7 3
from nicotine diet in the first and second generations, respectively.

2-4. Longevity: .
In general, no difference was observed between the adults of C. garginiventris
under the above mentioned laboratory conditions on both types of die, the mean of

longevity was 26.3 1 0.86 (ranged 20 - 31) on regular diet and 26.8 l 68 (ranged
20 -~ 35) on nicotine diet.
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