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A technique for rearing Anaphes sordidatus (Girault) on eggs of laboratory- 
reared carrot weevil, Listronotus oregonensis (Le Conte), is described. Indivi- 
dual rearing was possible by using polyethylene embedding capsules that enabled 
easy manipulation of parasitized carrot weevil eggs for use in subsequent experi- 
mental procedures. The technique described resulted in 65 ~ parasitization of 
carrot weevil eggs and 90 mn per day were sufficient to obtain ca. 200 parasites 
daily. 

KEY-WORDS : Mymaridae, Curculionidae, parasite, Listronotus oregonensis, 
Anaphes sordidatus. 

The carrot weevil (CW), Listronotus oregonensis (Le Conte), attacks umbelliferous 
crops, especially carrots, in northeastern North America (Boivin, 1985a ; Stevenson, 
1985 ; Grafius & Collins, 1986). The control of  this insect relies exclusively on chemical 
insecticides although and Integrated Pest Management (IPM) program in southwestern 
Qu6bec has considerably reduced pesticides use through a better management of  the 
pest (Boivin, 1985b). 

Biological control of the CW could also reduce the use of  chemical insecticides. Seve- 
ral species of  entomophagous nematodes were found to kill CW larvae, pupae and 
adults (Bdair  & Bnivin, 1985), and an egg parasite, Anaphes sordidatus (Girault), was 
recorded in Michigan (Collins & Grafius, 1986b) and Qu6bec (Boivin, 1986). In an uns- 
prayed carrot field in southwestern Qu6bec, 52 ~ of  the CW eggs were parasitized by 
A. sordidatus (Boivin, 1986) indicating that this parasite could be of advantage in an 
IPM program. Collins & Grafius (1986a,b) reared A. sordidatus on CW eggs in plastic 
containers. However, this technique involves tedious manipulation of  both parasites and 
CW eggs. A rearing technique is described, which eases manipulation of  CW eggs. 

REARING METHOD 

The rearing originated from CW eggs extracted from carrot plants sampled in an uns- 
prayed carrot field at the Agriculture Canada experimental farm at Sainte-Clotilde, 
Qu6bec. 
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At emergence, adult A. sordidatus were placed on a filter paper deposited on an 
inverted Petri dish (PD), 9.5 cm in diameter. A maximum of  25 o" and 25 9 were pla- 
ced in  each PD along with ca. I0 CW eggs per female parasite. The CW eggs were 
extracted from carrot pieces obtained as described by Martel et al. (I975) and were less 
than 48 h old. As food source for the adult parasites, 50 mg of  a dry mixture of  yeast 
hydrolysate enzymatic (33 ~ volume), brewer's yeast (50 ~ volume), and soya flour 
(17 o70 volume) was placed on the filter paper. Distilled water (0.2 ml) was then added 
onto the filter paper with a sy~,ringe. A 2nd inverted PD was then placed over the parasi- 
tes and sealed with Parafilm ~ to avoid loss of  moisture or parasites. 

The PD was placed in an incubator at 24 _ I ~ and a photoperiod of  16L : 8D. 
After 3-4 days, which represent the average lifespan of  the parasite at that temperature 
(Collins__,& Grafius, 1986b), each CW egg was individually placed in a size 3 (ca. 300 #1) 
Bee ~nt~MA polyethylene embedding capsule (Pelco Electron Microscopy Supplies, Ted 
Pella Co., Tustin, CA) using a fine moistened brush. These capsules were placed on a 
moistened filter paper in a sealed PD. The air inside the PD was saturated with humi- 
dity and some condensation occurred inside the PD but not in the capsules. The PD 
containing the capsules was placed in an incubator under the conditions described ear- 
lier. The capsules were then examined daily for emergence of  CW larvae or adult parasi- 
tes. 

The use of  these embedding capsules allowed easy manipulation of  individual CW 
eggs without danger of  mechanically damaging them or accidentally losing recently 
emerged parasites. All eggs from a single oviposition PD could be kept together or ran- 
domized according to an experimental design. As these capsules are translucent, emer- 
gence data from individual eggs can be recorded. 

The  eggs were classified as non-parasitized (CW larvae emerged), parasitized (adult 
parasite emerged), mechanically damaged (egg collapsed with recognizable mechanical 
damage) or aborted eggs (no emergence but normal appearance). Most mechanical 
damage occurred when the eggs were removed from the carrots before exposure to para- 
sites. Damaged eggs collapsed rapidly and were not used. Aborted eggs comprised natu- 
ral abortion of  CW larval development, abortion caused by adult parasite penetration 
but without oviposition and incomplete development of  a parasite larvae. Sterile CW 
eggs, which can be recognized by their pale color (Baudoin & Boivin, 1985) were not 
transferred into capsules. Both mechanically damaged and aborted eggs represented less 
than 2 ~ of  the eggs. 

Using this technique, A. sordidatus has been laboratory-reared for 18 months. During 
this period, 65 ~ of  the CW eggs were successfully parasitized and a mean number of  
1.84 parasites emerged from each CW egg, i.e. slightly more than for field collected CW 
eggs (1.6 parasites/CW egg ; Boivin, 1986). The sex ratio obtained for these individuals 
was I cr : 1.19 9 .  

An evaluation of  the time needed to process 200 parasites daily was made. The rea- 
ring procedure was divided into 1) extraction of  CW eggs from carrots and placement in 
the PD (40 rain), 2) removal of  adult parasites from capsules and placement into PD 
(30 min), 3) placement of parasitized CW eggs into the capsules (10 rain), and 4) exami- 
nation of  PD containing parasitized CW eggs (10 min). Removing CW eggs from carrots 
is the most time consuming step ; although eggs are easy to find on carrots, they are 
very fragile when less than 48 h old. Adult parasites can be easily removed from the 
capsules in which they emerged, using a fine moistened brush to place them onto filter 
paper. Handling CW eggs from the PD to the capsules is much easier as the CW eggs 
are older and harder. Examination of  the capsules can be made without removing them 
from the PD. Most parasites emerge within a few days which simplifies the manipula- 
tion of  the PD. 
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In conclus ion ,  the  rear ing o f  A .  sordidatus  on C W  eggs is well a d a p t e d  to  a smal l  
scale l a b o r a t o r y  rear ing.  Wi th  0.2 p e r s o n / y e a r  ( roughly  90 mn per  work ing  day)  a 
s t eady  p roduc t i on  o f  ca. 200 p a r a s i t e s / d a y  was reached.  Whi le  this  p r o d u c t i o n  level 
w o u l d  be unsa t i s f ac to ry  for  mass  release,  it  permi ts  the  es tab l i shment  o f  a co lony  large 
enough  for  mos t  b io logica l  s tudies.  
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RI~SUME 

Technique d'~levage en laboratoire d'Anaphes sordidatus [Hymenoptera : Mymaridae] sur oeufs 
de charanqon de la carotte [Coleoptera : Curculionidae]. 

Une technique d'61evage d'Anaphes sordidatus (Girault) sur des oeufs de charanqon de la 
carotte, Listronotus oregonensis (Le Conte), obtenus d 'un 61evage en laboratoire est d~crite. L'61e- 
vage individuel des parasites est rendu possible par l 'utilisation de capsules d 'enrobage en 
poly&hyl~ne. Ces capsules permettent la manipulation des ceufs parasites du charan~on de la 
carotte destines /~ l'61evage ou h des protocoles exp6rimentaux. Avec l 'emploi de cette technique 
d'~levage, 65 % des oeufs de charan~on sont parasites et 90 minutes par jour  suffisent pour obtenir 
environ 200 parasites par jour. 

MOTS CLIPS : Mymaridae, Curculionidae, parasite, Listronotus oregonensis, Anaphes sordida- 
tus. 

Received : 31 March 1987 ; Accepted : 18 June 1987. 

REFERENCES 

Baudoin,  G. & Boivin, G. - -  1985. Effets d'accouplements r6p6t6s sur l 'oviposition du charan- 
gon de la carotte, Listronotus oregonensis [Coleoptera : Curculionidae] en laboratoire. - -  Rev. 
Entomol. Qua., 30, 23-27. 

Bdair ,  G. & Boivin, G. - -  1985. Susceptibility of the carrot weevil [Coleoptera : Curculionidae] 
to Steinermema feltiae, S. bibionis, and Heterorhabditis heliothidis. ~ J. Nematol., 17, 363- 
366. 

Boivin,  G. - -  1985a. Evaluation of monitoring techniques for the carrot weevil, Listronotus ore- 
gonensis [Coleoptera : Curculionidae]. - -  Can. Entomol., 117, 927-933. 

Boivin, G.  - -  1985b. La lutte biologique dans les r6seaux de lutte int6gr6e. - -  Agriculture (Mon- 
tr~aO, 42, 32-33. 

Boivin,  G.  - -  1986. Anaphes sordidatus (Girahlt) [Hymenoptera : Mymaridae], an egg parasite 
of the carrot weevil, Listronotus oregonensis (Le Conte). - -  Can. Entomol.,  118, 393-394. 

Collins, R. D .  & Grafius,  E.  - -  1986a. Courtship and mating behavior of Anaphes sordidatus 
[Hymenoptera : Mymaridae], a parasitoid of the carrot weevil [Coleoptera : Curculionidae]. 
Ann.  Entomol. Soc. Am. ,  79, 31-33. 

Collins, R. D. & Grafius, E. - -  1986b. Biology and life cycle of  Anaphes sordidatus [Hymenop- 
tera : Mymaridae], an egg parasitoid of the carrot weevil [Coleoptera : Curculionidae]. ~ Envi- 
ron. Entomol.,  15, 100-105. 



248 GUY BOIVIN 

Grafius, E. & Collins, R. D. - -  1986. Overwintering sites and survival of the carrot weevil, 
Listronotus oregonensis [Coleoptera : Curculionidae]. - -  Environ. EntomoL, 15, 113-117. 

Martel, P., Svee, H. J. & Harris, C. R. - -  1975. Mass rearing of the carrot weevil, Listronotus 
oregonensis [Coleoptera : Curculionidae], under controlled environmental conditions. - -  Can. 
Entomol., 107, 95-98. 

Stevenson, A. B. - -  1985. Early warning system for the carrot weevil [Coleptera : Curculionidae] 
and its evaluation in commercial carrots in Ontario. - -  J. Econ. Entomol., 78, 704-708. 


