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RESUMO 

Efeitos de diferentes fatores biológicos na longevidade 
e fecundidade de 1"rici1og2,arnna platneri Nagarkatti 

(Hymenoptera: Trichogrammatidae) 

Os efeitos de diferentes fatores na longevidade de Tri-

anea pZaner'i Nagarkatti foram estudados utilizando ovos 
de TriJopiusia ni (Flübner) como hospedeiro. A alimentação, se 
guida pelo hospedeiro e o tamanho do parasitõide foram os fa-
tores que mais influenciaram na longevidade das fêmeas de T. 

Fêmeas mantidas sem alimento apresentaram uma longe 
vidade mádia de 1,5 dias enquanto que, fêmeas alimentadas com 
mel, viveram cerca de 10 dias. A mesma tendência foi observa-
da em relação aos machos. A interação alimento/hospedeiro foi 
altamente significativa. Fêmeas fecundadas e não fecundadas 
na ausência do hospedeiro, viveram 5 vezes mais que as 	que 
ovipositaram. As fón'as maiores que se alimentaram tiveram unia 
longevidade 4,3 vezes maior que fêmeas pequenas nas 	mesmas 
condi çEe a. 
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Apesar de existir correlação entre o tamanho do parasitõide e 
longevidade, a oviposição aparentemente foi o fator que mais 
influenciou na longevidade das fêmeas. 

Entre os fatores estudados, o acasalamento foi o menos 
importante. A fecundidade média de fêmeas fecundadas, alimen- 
tadas com mel por 24 horas e mantidas com hospedeiros por 	5 
dias foi maior, porém não diferiu significativarnente daquela 
obtida com fêmeas sem alimento, sob as mesmas condiçéca. Fê-
meas não alimentadas parasitararn um número maior de ovos de 
T. n-7 e produziram consequentemente uru número maior de provê 
mie no primeiro dia de oviposição que fêmeas aue receberamuril 
como alimento. 

ABSTRACT 

The effects of different factors on longevity of 
jrarnrn 	7 ser 7 Nagarkatti were studied, using eggs of Te 

(Hübner) as host. Food, followcd by host egg 	and 
parasitoid size were the maior factors influencing the lonqe- 
vity of female parasitoids. Starve.d females had an 	average 
life apan of 1.5 days whereas, females which fed on honey, li 
ved for about. 10 days. The sane trcnd was obscrved for males. 
The interaction of food/host was highly siqnificant. 	Floth 
mated and unmated females, deprivod of host eggs, lived 	5 
days longer than ovipositing females. Larqe females which fed 
on honey lived 4.3 days longer than smali ones under the sarne 
conditions. Despite the correlation betwcen parasitoid size/ 
longevity, oviposition apparently was the main factor influen 
cing longevity of females. Axnong the factors studied, mating 
apparently was the less important. The mean fecundity of na- 
ted females, fed on honey for 24 houra and then allowed 	te 
oviposit dor ing fivc- days, was hicher hut not 	significantly 
different than unfed females under the sarne conditions. rema- 
las without food parasitized more 1. 7,7 eggs and produced 	a 
slightly higher number of proqeny in the first clay of oviposi 
tion than females provided with honey. 

INTRODUCTION 

Mariy studies have demonstrated the influence of environ-
mental factors on the fitness of parasitic Hymenoptera. SALT 
(1940) was one of the first to consider the irrfluerrce of the 
host on longevity and fecundity of '.: r::1". The need of 
adult parasites for supplementary food has been 	emphasized 
by many researchers. HAGEN (1964) noted that the necd 	for 
a carbohydrate source by adult parasitoids is often obligato- 
ry for egg mnaturatiori, oviposition, and longevity. 	Scarcity 
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of water or food for adult parasitoids due to lack of polien, 
honeydew, or nectar is one of the adverse enviroomental fac-
tors affecting natural enerny effectiveness (De BACH & HT\GEN, 
1964). Although mating and oviposition influence fecundityand 
iongevity of Tricliograrnrna, the results reported have been in-
consistent in this regard. P0 obtair information on the effec 
ts of different factors and their interactions on longevity 
and fecundity of 'Prfchoqrarnr'ia platneri Nagarkatti, a 	sanes 
of expeniments were conducted, using eggs of Trichopluaia ni 
(Hübner) as host. 

MATERIAL AND METHODS 

Eggs of the cabbage looper, Trichopiuiu n (Hübner) we- 
re used as hosts. To obtain T. ai eggs, a culture was 	esta- 
biished and maintained as described by PAK & OATMAN (1982). 

A laboratory culture of T. l nri was obtzined 	from 
parasitized .CuJiz p?unu7a (L.) eggs collected from an apple 
tree in Riverside, California. The parasitoids were cultured 
on 1. ni eggs as described by HOJJMANN ut ai. (1988). Culturas 
were started at different days to provide material for 	the 
exporiments as needed. 

Virgin males and females were obtained for the 	various 
utudies by isolating individual parasitized host egg in cela-
tin capsule (000 size) streaked with honey. 

Glass shell viais (9,5 x 2,5 cm) were used as uvi[xsition 
units, as described by OATMAN & PLAT?ER (1973). Ali experiments 
were conducted at room conditions (24 ± 1OC, RH 50 .± 15%). 

In the experirnents in which hosts were availabie, a lar- 
ga number of T. 	eggs (24 hr old) was provided every other 
day. Observations were nade daily in order to determine 	the 
mortaiity of the parasitoids. In the experiment in which size 
was inciuded as one of the factora studied, male and 	female 
parasites were mounted after daeth in Hoyers medium on glass, 
microscope slides. The hind tibia lengths were measured, using 
a micrometer mounted in the eye-piece of compound microscope. 

In the fecundity experiment, two groups of twelve mated 
female parasitoids were used. One group was provided with ho-
ney from the time of emergence until the and cf the expeni-
ment. The second group was kept without food. In the host egg 
exposure expeniment, female parasitoids were exposed to T. ai 
eggs for five days. The females then were removed and 	the 
host eggs held for the development of parasitoid progeny. 

In ali experiments the female parasitoids were 24 houns 
nld. 
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RESULTS AND DISCUSSION 

The effects of food, host egg, and mating on the longevi 
ty of T. platneri are shown in Table 1. The presence of host 
eggs influenced longevity, regardless of whether 	or 	not 
mating occurred. Starved females lived about 1.5 days ccvpared 
to 10.0 days for females that were provided with honey. 	The 
sarne trend was observed for males, 12.2 versus 1.4 days. 

The interaction between food and host egg was highly si 
nificant (F = 23.22, P 	0.0001, d.f. = 1. 136). Both 	mated 
and unmated females, deprived of host eggs, lived about five 
days longer than females allowed to oviposit (Table 1). 

Longevity of males and females apparently was not affec-
ted by mating in any combination tested. However, in a preli-
minary experiment conducted in gelatin capsules (000 size) , u 
sing fed parasites in the absence of hosts, unmated 	females 
lived significantly longer (26.4 days) than mated 	females 
(20.8 days) t = 4.87, P 	0.0001, d.f. = 90.0). These results 
suggest that the size of the container used affects the longe 
vity considerably. When the sarne test was conducted, 	using 
larger vials (9. 5x2. 5cm), the longevity was only about one-
-half that recorded when gelatin capsules were used. 

When the size of the fernales that were provided with ho-
ney also was considered, the sarne pattern was observed in re-
lation to mating and host availability (Table 2) . Large fema-
les lived longer than srnaller ones under the sarne conditions. 
The differences, however, were significant only when hosteggs 
were absent (F = 11.01, P 	0.0001, d.f. = 11. 204). In this 
case, the larger females lived about 4.3 days longer than the 
srnaller ones. 

When hosts were present and oviposition occurred the fe-
males lived a shorter period when cornpared to conspecifics in 
the sarne size class hosts. Moreover, srnall females that were 
deprived of hosts lived longer than larger ovipositing females 
(host eggs present). Also, a significant correlation between 
parasitoid size and longevity was found for mated (r = O .47, 
t = 2.97, P < 0.005, d.f. = 31) and unmated males (r = 0.57, 
t = 4.03, P < 0.0005, d.f. = 34). 

Although the availability of honey markedly affeeted the 
longevity of T. platncri, it did not increase fecundity. The 
mean fecundity of mated females, provided with honey 	for 
twenty-four hours and then allowed to oviposit for five days, 
was similar to unfed females (Table 3). 



TABLE 1 - Effects of honey, host egy, and mating on longetity (in days) of 7. platneri. 

Fed 	 (n18) 
Host egg 

Presence 

Mean 	(Sd) 	Range 	 Mean 	(Sd) 	Range 

Mated 	Fernales 

YES 
+ 

7.1 	- 3.66b* 2-15 1.9 
+ 

0.23c 1-2 

NO 
+ 

12.8 - 5.25a 3-21 1.4 
+ 
- 	0.55c 1-3 

Virgin 	Fernales 

YES 8.0 5.13b 2-17 1.5 0.60c 1-3 

NO 
+ 

13.0 - 5.28a 2-21 1.3 - 	0.49c 1-2 

Male s 

NO 
-f 

12.2 	- 5.41a 1-18 1.4 
+ 
- 	0.54c 1-3 

* Coiumn means followed by the sarne letter are not significantly different at 1% levei. 

** Ftad mated with females. 
.1' 



TABLE 2 - Effects of host egg mating on longevity (in days) of different sizes*  of T. piatneri 

that were provided with honey. 

Large parasiles 	 SmaIl parasites 
Host egg 

(O. 172—O.2l8rnm) 	 (0.1 24-0. l7lmm) 

Pra sence 

n 	Ilean 	Sd 	Rangc 	n 	Mean 	Sd 	Range 

Mated Fernales 

YES 23 9.8 
+ 
- 	4.08cd 1-16 26 6.7 	- 3.31de 2-14 

NO 10 17.3 ± 	4.52a 6-22 19 11.8 4.27bc 3-18 

Virgin Fernales 

YES 30 9.8 4.92cd 2-18 14 4.4 4.01e 2-15 

NO 14 14.8 ± 	4.48ab 2-21 13 11.6 3.77bc 4-18 

Mated 	Mates 

NO 	 12 15.4 	2.10a 	11-18 	 21 	10.8 - 5.59 

Virgin Males 

+ 
NO 	 21 	14.5 - 3.50ah 	2-22 	 14 10.8 - 3.78c 

Bascd on hind tibia lengtlr. 

Colurnn rncans lollowed by the sarne luiter are nol signuíicantly diíterent at 17. leveI. 

1-17 

3-1 7 



TABLE 3 - Effects of food on fecundity T. platnei females while being exposed to T. 	eggs 

for 5 days. 

Fernale 

condLLIon 

Mean tibia 	length 

parental 	female 

n 	(mm) 

Mean No. host 

eggs 

parasstized 

No. 

mean 

progeny 

(Sd) 

Mean No. 

parasites/ 

host egg 

Sex ratio 

(F:M) 

Fed 12 	O. l69a 19.7a 27.6 
+ 
- 	21.1a 1.609a I:0.22a 

Unfed 11 	O. 163a 16.9a 24.4 17.4a 1.695a 1:0.29a 

Column means followed by the sarne letter are not significantty different at 57 levei. 

I(oney provided as food. 
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The number and sex ratio of progeny exnergincr from hosts 
parasitized by either fed or unfed females did no differ sig- 
nificantiy. Most of the starved females (82%) died in 	the 
secorid day of oviposition, only one female lived until 	the 
fifth day. Of the fed females, oniy 16.6% died during the fi-
ve-day ovipositionai period. 

The resulte show that food was the iirniting factor 	in 
the longevity of T. p7a.nc2. Large individuais provided with 
honey, lived lonqer without host eggs than sinali ones 	under 
identical conditions. An increase in longevity also has been 
reported for other species of i'rc''yana when food was pro-
vided (SCUULZE, 1926; PETERSON, 1930; LUND, 1938; YU, 1984In 
relation to host availability, there has been sarne disagree- 
ment about its effects on longevitv. In this experirnent, 	an 
increase in longevity occurred when females were deprived of 
hosts. Similar resulte were obtained with an ichneumonid, 
ppx 	ya'! Blanchard, by LEONG & OATMAN (1968). 	Thev 
found that the longevity of ovipositing females was 7.8 davs 
lese than that of nonovipositing females. WAAGE & MING (1984) 
reported that larcre 	r:'r-:, 	Westwoad females 
lived longer in the absence of hosts. Ilowever, LUND 	(1938) 
obtained different results for 1. :ai ce. He noted 	that 
virgin females lived longer in the presence of hosts than in 
their absence. HASE (1925) suggested that the increased lonqe 
vity in the presence of hosts may be due to host feeding 	by 
the female. This apparently was not the case with . 
as nonovipositing females, in ali combinations studied, lived 
significantly longer than ovipositing females. Host 	feeding 
alone apparently has little effect in prolonging the life of 
female parasitoide in the absence of carbohydrates. 	Starved 
females provided with hosts did not live longer than starved 
females intiie absence of host eggs. According to DOTTEN (1911), 
the host feeding behavior is more important in supplying pro-
tein needed for oogenesis. 

Mating apparently has no effect on longevity of 7. 
neri. LUND (1928) and PAK & OATMAN (1982) also reported that 
the longevity of 7 .'anesen and Triccíiranmz be:'apiZ £z4n 
Pinto and Platner females, respectively, was not affected by 
pairing whereas YU (1984) reported that ircn'arun: 
Riley females lived longer when they were not mated. 

Food did not increase fecundity of I. patner. The fact 
that starved females had a similar fecundity as fed ones (Ta-
bie 3) suggests that food apparently is not an important re-
quisite for proqeny productiori in females that either have ar 
that are developing most of their complement of eggs at erner-
gence. The resulte obtained differ from those recorded for 7. 

and 7. n 	by LUND (1938) and YtJ (1984), res- 
pectively. They reported that fed females had a significant 
higher fecundity than unfed females. yu (1984) also reported 
that the fecundity of fed . 	;- 	in the first day of ori 
position was almost twice that of unfed females. 
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The discrepancy among the resuits obtained in these ex- 
periments and those reported by other researchers 	probably 
are due to the methodology, host, and species of TricJ2ogra?nma 
used. 
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