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The mermithid nematode Roman- 
omeris culicivorax has been released many 
times to control natural populations of 
larval mosquitoes. Generally, infection 
levels resulting from such releases were 
highest in second- and third-instar and low- 
est in first-instar hosts when all instars were 
present in the habitat (1,3). This contrasts 
sharply with well.established results from 
laboratory studies which showed that first- 
and second-instar hosts were highly suscep- 
tible to infection, third-instar hosts about 
half as susceptible, and fourth-instar hosts 
only slightly susceptible (2). The appar- 
ently reduced incidence of parasitism of 
first-instar hosts in field trials was attrib- 
uted, in part, to continuous hatching of new 
mosquito larvae after the numbers of in- 
fective parasites declined (2). Additionally, 
it was reported in the 1977 Annual Report 
of the Vector Control Research Centre, 
Pondicherry (Indian Council of Medical 
Research 1978), that early instar larvae in 
mixed populations were less susceptible 
than older larvae to infection by Roman. 
omermis iyengari. Therefore, laboratory 
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tests were conducted to determine if the 
susceptibility of Culex pipiens to R. culici- 
vorax infection differed in single and mixed 
instar populations. 

Trials consisted of two replications of 
100 first, second, third, or fourth instars in 
separate rearing containers (eight contain- 
ers each with I00 larvae) and four replica- 
tions of 25 larvae of each instar in a mixed 
population (four containers each with 100 
larvae). Exposures were made in 500 ml of 
well water at a ratio of 10 preparasites per 
host. Twenty-four hours after exposure, the 
larvae in the four mixed populations were 
separated, combined by instar, held for 7 d 
or until pupation, whichever came first, and 
the incidence of parasitism determined. The 
trials were conducted at ambient tempera- 
tures (95-27 C) and were replicated six 
times. 

Larvae exposed by instar showed a com- 
parative susceptibility (Table 1) similar to 
that demonstrated in previous studies. First- 
and second-instar larvae were similiar in 
their susceptibility to infection, third-instar 
larvae were about half this susceptible, and 
infections were negligible in fourth-instar 
larvae except when exposed very early in 
the last instar. In contrast, when mixed 
larval stages of Cx. pipiens were exposed to 

Table 1. Comparative susceptibility of the larval stage of Culex pipiens exposed as a single larval stage 
and in mixed larval stages to Romanomermis culicivorax. 

Percentage parasitism by instar 

First Second Third  Fourth 
Trial Separate Mixed Separate Mixed Separate Mixed Separate Mixed 

1 99 17 90 76 32 46 1 0 
2 77 49 96 54 40 52 9 31 
3 96 5 91 48 59 49 8 13 
4 88 15 97 94 85 88 7 12 
5 98 57 98 88 90 95 57* 81" 
6 99 64 97 90 85 96 51" 88* 
"X 93at 35 cd 95a 75 ab 65b 71 ab 22d 38c 

*Exposed as early fourth instars. 
~Values followed by the same letter do not differ significantly (P < 0.05) according to Duncan's multiple- 

range test. 
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the nematode, infection levels in first instars 
were significantly lower than in second or 
third instars and about  the same as for the 
fourth instars. Infection levels of first- and 
fourth-instar larvae exposed in mixed larval 
stages were significantly different (P < 0.05) 
than first and fourth instars exposed alone  
under  similar conditions, whereas differ- 
ences were not  significant for second- and 
third-instar larvae. 

These data clearly indicated that  under  
laboratory conditions the susceptibility of a 
given instar is affected by the stage of de- 
velopment  of the mosquito popula t ion in 
which it  is exposed. This  may also be the 
case in nature and could be a major  factor 
in the reduced levels of infection encoun- 
tered in first-instar larvae in previously 
ment ioned studies (1,3). 
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T h e  cause of the reduced levels of para- 
sitism in early instar mosquitoes in a popu- 
lation of mixed larval stages is unknown;  it  
could be due to the larger surface area of  
the older hosts. T h e  factor may be of sig- 
nificance in biological control. 
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Effects of Culture Age on the Shipment Survival of the 
Mosquito Parasite Romanomermis culicivorax 
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T h e  mermithid  nematode Romanomer- 
mis culicivorax Ross and Smith has drawn 
considerable interest as a potential  biolog- 
ical control agent for larval mosquitoes over 
the past 10 yr. Since the isolation and initial 
studies of this parasite at the Gulf  Coast 
Mosquito Research Laboratory (GCMRL),  
Lake Charles, Louisiana, there has been 
much demand to supply researchers with 
cultures of this nematode. As an example, 
in the past 2 yr (1978-79), 86 shipments 
have been made from this laboratory to 35 
locations, 24 of which were outside the 
Uni ted States. For shipment, cultures of R. 
culicivorax in sand were placed in plastic 
bags and then into styrofoam containers to 
protect them from temperature  extremes. 
Nevertheless previous delivery reports usu- 
ally indicated heavy losses in preparasite 
yields, often in excess of 80-90%. Direct 
observations of large numbers of cultures 

Received for publication 23 September 1980. 
1Respectively, Research Entomologist, USDA SEA AR, 

Department of Entomology, University of Nebraska, Lincoln, 
NE 68583; and Entomologist, Lee County Mosquito Control 
District, Fort Myers, FL 33902. 

transported to E1 Salvador (3) and Africa 
revealed that the stress imposed upon the 
cultures dur ing transportat ion resulted in 
an early egg hatch or the nematodes being 
killed by the shearing action of the culture 
sand. 

Similar problems were encountered by 
Fairfax Biological Laboratories,  Clinton 
Corners, New York, when they at tempted to 
distribute R. culicivorax, and they discon- 
t inued their efforts to market  the nematode. 
Since early egg hatch appeared to be a major  
cause of mortal i ty in the infective-stage 
nematodes (preparasite), this study was ini- 
tiated in cooperat ion with the Lee County 
Mosquito Control  District (LCMCD), Ft. 
Myers, Florida, to determine if culture age 
at time of shipment effected nematode 
yields. 

Cultures used in the study were obtained 
from normal stocks maintained at the 
G C M R L  (2). As cultures matured to the 
desired age, half  of each was placed into a 
plastic bag and shipped in styrofoam con- 
tainers to the LCMCD. T h e  haILculture 


	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

