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Patasson lameerei DEBAUCHE produced an average of 28.5 offspring under 
2 temperature regimes using Sitona hispidulus (FABPdCIUS) eggs as hosts. Although 
its fecundity was not affected by the temperature regimes, P. lameerei lived signi- 
ficantly longer at 6.7/18.3~ than at 21.IOC. When ample hosts were available, 
P. lameerei produced more offspring during the 1st few hours of its adult lil~ than 
during any other comparable period. When the parasitoids were denied access to 
host eggs for 1, 2, or 3 days after emergence, they still produced similar numbers of 
offspring during their 1 st 24 h exposure to hosts. 

Patasson lameerei DEBAUCHE was reported by AESCHLIMANN (1975, 1977) to be the 
predominant  parasitoid occurring in the eggs of  several species of Sitona weevils in the 
Mediterranean region of Europe. This parasitoid has been imported into the United 
States as part  of  a biological control effort directed at the clover root curculio, Sitona 
hispidulus (FASRICIUS). Although P. lameerei has been released at several locations 
in the United States, it apparently has not become established in this country. 

AESCHLIMANN (1977) briefly described aspects of  the life history and behavior of  
P. larneerei. LEIBEE et al. (1979) reported the effects of  temperature and host egg age on 
the development of  P. lameerei. We report  herein the reproductive rate as a function 
of parasitoid age, as well as fecundity and longevity. The effects on these biological 
characteristics of constant and fluctuating temperature regimes are compared. 

MATERIALS AND METHODS 

REPRODUCTIVE RATE, FECUNDITY AND LONGEVITY 

The original source of P. lameerei used in this study was from several localities in 
France (see LEIBEE et al., 1979). Host  eggs were obtained from S. hispidulus adults which 
were collected near Lexington, Ky., and maintained in the laboratory on ~tlfalfa. 

Twenty-five 1-day-old S. hispidulus eggs were placed on moist filter paper in each 

(1) This paper is published with the approval of the Director of the Kentucky Agricultural Experiment 
Station as Journal Article No. 80-7-142. 
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11 crn diam. plastic Petri dish. Individual male-female pairs of newly emerged P. lameerei 
were introduced into each dish containing host eggs. The parasitoids were transferred 
to similarly prepared dishes containing unparasitized host eggs every 24 h until each 
parasitoid died. Male parasitoids were replaced as necessary to maintain pairs. 

Two temperature regimes were used: constant 21.1~ and fluctuating 6.7/18.3~ 
Temperatures were maintained within ,4- loC of those desired. The cooler, fluctuating 
temperatures were selected to mimic average minimal and maximal April temperatures 
in Central Kentucky because S. hispidulus eggs are abundant in the field at that time 
(NG et al., 1977). A photoperiod of 12 h light and 12 h dark was maintained ; temperatures 
in the fluctuating regime changed abruptly, with the cooler temperature corresponding 
with the scotophase. Forty-two and 29 ~ parasitoids were studied under the constant 
and fluctuating temperature regimes, respectively. 

Eggs which had been exposed to P. lameerei were then held at 21.1 ~ C until emergence 
of parasitoid offspring. Numbers of offspring were recorded according to their sex. 
Therefore, reproductive rates are based on the number of offspring which successfully 
completed development. Due to the small size of the organisms involved, it was not 
feasible to dissect parasitized host eggs. to determine P. lameerei ovipositional rate directly. 

SUPPLEMENTARY EXPERIMENTS 

After determining the reproductive rate as a function of age, we wished to ascertain 
how soon after adult emergence that oviposition was occurring. Procedures were as 
described above, except that new, unparasitized eggs were provided after 12 h rather 
than 24 h. Five $ parasitoids were tested. This provided data on reproduction during 
the initial 12 h following emergence (under photophase) and during the following 12 h 
(under scotophase). This, as well as the 2 experiments described below, were conducted 
at 21.1~ 

In a similar experiment the initial 12 h period following parasitoid emergence was 
divided into 3 equal periods, all under photophase. Five newly emerged ~ parasitoids 
were provided with unparasitized host eggs immediately, again at 4 h, and again at 8 h 
following emergence. 

The last set of tests was designed to determine the effect on reproductive rate of denying 
the ~ parasitoids access to host eggs for varied periods. Parasitoids were handled as 
described for the basic experiments on reproductive rate, except that randomly selected 

were not provided with host eggs until 24, 48, or 72 h following their emergence. Con- 
trol 2 were initially provided with host eggs immediately upon their emergence. Six 
2 parasitoids were studied under each of these described conditions. 

RESULTS AND DISCUSSION 

The majority of the oviposition occurred early in the adult life of the parasitoid, 
particularly during the 1st day at 21.1oC and during the 1st 2 days at 6.7/18.3~ The 
daily reproductive rate was slightly lower under the cooler, fluctuating temperature regime, 
but the parasitoids lived longer under this regime (fig. 1).: The maximum longevity 
of ~ P. lameerei was 7 days at 21.1~ and 10days at 6.7/18.3oC. 

The daily production of c~ and ~ offspring as a function of maternal age is shown 
in figure 2. Under both temperature regimes, approximately equal numbers of each 
sex were produced throughout the adult life of the parasitoid. 
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FIG. 1. The average daily reproductive rate of P. lameerei with S. hispidulus eggs as hosts. 
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FIG. 2. Production of c~ and ~ offspring by P. lameerei as a function of age. 
as hosts. 
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The average longevity and fecundity of P. lameerei is presented in table 1. Adult 
$ lived significantly longer under the 6.7/18.3oC regime than under the 21.1~ regime. 
This increased longevity offset the lower daily reproductive rate, and resulted in similar 
fecundity under both regimes (table 1). Females of P. lameerei are capable of producing 
an average of 28 to 29 offspring each. This estimate is slightly higher than that of AESCH- 
LIMANN (1977), who reported that each ~ parasitized a maximum of 25 to 30 host eggs. 
In our study, 1 ~ produced 52 offspring, and seyeral others produced more than 40 offspring. 
Because P. lameerei is a solitary parasitoid, the number of offspring produced is equivalent 
to the "number of host eggs parasitized. Our results also indicate greater longevity for 
adult ~ P. lameerei than that reported by AESCHLIMANN (1977). 

TABLE 1 

Longevity and fecundity of" adult female P. lameerei under a 12 : 12 h photophase : 
scotophase and 2 temperature regimes 

Constant Fluctuating 
21.1~ (n = 42) 6.7/18.3~ (n = 29) 

longevity + S.E. (days) 4.7 _ 0.2y (a) 7.2 + 0.3z 
fecundity + S.E. 28.7 _ 1.8z 28.2 + 2.Iz 

(a) Means within a row followed by the same letter are not significantly 
different (P > 0.05) as determined by STUDENT'S t-test. 

As AESCHLIMANN (1977) reported, we have observed that adult P. lameerei generally 
emerge early in the day. During the 1st 24 h following emergence, most of the ovipo- 
sition occurred during the initial 12 h period, which would correspond with the photo- 
phase in the field. Five 2 produced an average of 19.8 _+ 1.0 (S.E.) offspring during 
the 1st 12 h (photophase) and 2.4 + 0.9 offspring during the next 12 h (scotophase). When 
the initial 12-h period was subdivided, significantly (P < 0.05) more offspring were pro- 
duced during the 1st 4 h following emergence than during either of the 2 following 4-h 
periods. During the 1st, 2nd, and 3rd 4-h periods, 13.0 +1.9, 7.0 + 2.2, and 1.6 + 1.3 
offspring were produced, respectively. 

While it is clear that P. lameerei can parasitize S. hispidulus eggs shortly after adult 
emergence, we also wished to determine the effects on reproduction of delaying the para- 
sitoid's access to host eggs. As shown in figure 3, P. tameerei produced similar numbers 
of offspring during the initial 24-h exposure to host eggs regardless of whether this initial 
access to hosts was 0, 24, 48, or 72 h following the parasitoid's emergence. The longevity 
of adult ~ was not appreciably affected by delayed access to host eggs, but average fecun- 
dity was reduced by delayed access to hosts. Control ~ produced ca. 36 offspring while 
ca. 31, 24, and 22 offspring were produced by ~ which were denied initial access to hosts 
for 24, 48, and 72 h, respectively. 

P. lameerei can develop from egg to adlilt emergence in ca. 1.5 to 3 weeks at constant 
temperatures ranging from 27 to 16~ however, such development requires several 
months at 7~ (LEIBE~ et al., 1979). Under moderate temperatures of ca. 21~ the 
complete life span of P. lameerei (i. e., from egg to death of the resultant adult) would be 
about 3 weeks. Thus, a continuous supply of Sitona spp. eggs throughout the growing 
season seems requisite to successful establishment of P. lameerei in the United States. 
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FIG. 3. The average daily reproductive rate of P. lameerei at 21.1 ~ C when access to host eggs was denied for (a) 0, 
(b) 1, (c) 2, (d) 3 days following adult parasitoid emergence. Sitona hispidulus eggs were used as hosts. 

Because S. hispidulus is univol t ine,  with eggs present  in the field f rom late fall unti l  ear ly 
spring,  it a l o n e  may  not  be a sufficient hos t  for  year  r o u n d  survival  and  r ep roduc t ion  
of  P. lameerei in the field. ArSCHLIMANN (1977) no ted  tha t  P. lameerei paras i t izes  a wide 
range of  Sitona species. Other  Sitona spp. besides S. hispidulus occur  in N o r t h  Amer ica ,  
but  their  d i s t r ibu t ion  and b io logy  are poo r ly  known.  Thei r  po ten t ia l  roles as a l te rna te  
hosts  for  P. tameerei should  be invest igated.  
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RI~SUMI~ 

Long6vit6 et taux de reproduction de Patasson lameerei [Hym. : Mymaridae] 
parasite des oeufs des Sitona spp. [Cot. : Curculionidae ] 

Patasson lameerei DEBAUC~ a produit une moyenne de 28,5 descendants sous 2 r6gimes de tempe- 
rature, utilisant les ceufs de Sitona hispidulus (FkBRICIUS) comme h6tes. Bien que sa f~condit~ n'ait 
pas 6t6 affect6e par les r6gimes de temp6rature, la dur6e de vie de P. lameerei s'est av6r~e &re notable- 
ment plus longue ~ 6,7/18,3 ~ C qu'h 21,1 ~ C. Lorsqu'un grand nombre d'h6tes 6tait accessibl~, P. lameerei 
produisait plus de descendants lors des quelques premi6res heures de sa vie adulte que lors de toute 
autre p6riode comparable. Lorsqae l'acc6s des parasites aux ~eufs h6tes ~tait emp6ch~ pour une p6riode 
de 1, 2 ou 3 jours apr~s l'6mergence, ceux-ci continuaient/t produire des nombres similaires de descen- 
dants lors de leurs premi6res 24 h d'exposition aux h6tes. 



124 K. V. YEARGAN ~r CHRISTINE I. SHUCK 

R E F E R E N C E S  

AESCHLIMANN, J. P. ~-- 1975. A method for the extraction of  Sitona eggs from soil and occurrence of 
a mymar id  in the Medi terranean region. - -  Entomophaga, 20, 403-408. 

- -  1977. Notes on Patasson lameerei, an egg parasi toid of  Sitona spp. in the Medi ter ranean region. - -  
Entomophaga, 22, 11 I-114, 

LEmEE, G. L., PASS, B. C. & YEARGAN, K. V. - -  1979. Developmenta l  rates of Patasson lameerei and 
the effect of host  egg age on parasitism. - -  Entomophaga, 24, 345-348. 

NG, Y. S., LATHEEF, M. A. & PASS, B. C. - -  1977. Est imat ion of  egg populat ions of  the clover root  
curculio, Sitona hispidula, in Kentucky alfalfa and  red clover fields. - -  Can. Entomol., 109, 1257- 
1263. 


