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species. Nematodes  must  be anesthetized 
dur ing the period of examinat ion.  How- 
ever, they must  not  be exposed for a period 
of t ime which would prevent  a resumpt ion  
of activity. 
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Scanning Electron Microscopic Observations of Duboscqia 
penetrans Parasitizing Root-knot Larvae 

W. BIRCHFIELD and A. A. ANTONOPOULOS ~ 

Mankau  (2) published a l i terature re- 
view on Duboscqia penetrans Thorne ,  1940. 
Mankau  and Imbr ian i  (3), and Mankau  
(4) renamed this nematode parasite Bacillus 
penetrans. 

We found mature  spores of D. penetrans 
attached to the cuticles of root-knot  larvae, 
Meloidogyne incognita (Kofoid and White)  
Chitwood. T h e  parasite reduced a popula-  
tion of 2,000 root-knot  nematodes/500 cm 3 
soil to a popula t ion  of 20 in 3 weeks. Three  
to 12 parasite spores were observed on the 
body of the nematode  larvae. Wi th  the aid 
of a scanning electron microscope, it was 
possible to observe the morphology  of ma- 
ture spores of D. penetrans. A description 
and spore measurements  are herein re- 
ported. 

Larvae of M. incognita f rom a green- 
house culture infested with spores of /) .  
penetrans were killed and fixed in lacto- 
phenol  at room tempera ture  and stained 
for 24 h in acid fuchsin. T h e n  the larvae 
were washed in tap water for 10 min  and 

Received for publication 1 August 1975. 
1Research Plant Pathologist, Agricuhnral Research Service, 
United States Department of Agricolmre, and Assistant 
Professor, Department of Plant Pathology, Louisiana State 
Uni~,ersity, Baton Rouge 70803. 

\\\\\ %,_ 
////I r 

FIG. I-3, Scanning electron micrographs of 
Me[oidogyne incognita parasitized by Duboscqia 
penetrans, l) A side view of spores attached to a 
larva (X 3,000), 2) An overview of a D. penetrans 
spore showing the shoulder and cap parts and the 
bud of a penetration tube (X 15,000). 3) Another 
overview of D. penetrans spore showing a well- 
developed penetration tube (X 15,000). (b=bud,  
ha=bacteria,  c=cap,  p t=penet ra t ion  tube, s=  
shoulder). 



moved to a 22 mm 2, 0-size coverslip. T h e  
coverslip was mounted  off-center on a 
12-ram diana brass stub coated with clear 
fingernail polish, and the specimens were 
dried for scanning. 

A Denton DV-502 high vacuum evapora- 
tor operat ing at 3 x 10 -5 T o r r  was used to 
spread a standard layer of gold on tlte speci- 
mens. A Jeol JSM-2 SEM with an acceler- 
ated voltage of 35 kv scanned the parasit- 
ized larvae. A light compound microscope 
was also used to look at the specimens. 
Kodak Tr i -X Ortho fihn No. 4163 was used 
to make the photographs. 

SEM showed root-knot larvae parasitized 
by 7-12 D. penetrans spores attached to the 
nematode cuticles (Fig. 1). T h e  spores were 
rounded above and flattened below. A 
round  cap was part  of the mature  spore 
(Fig. 2, 3). T h e  spores averaged 4.3 ~m diam 
by 1.6 /~m in depth, and the spore cap 2.8 
/~m diam by 0.4 ~m in depth. Except for 
the wrinkled lines at their juncture,  the 
spore and its cap were smooth. Pressure on 
the cuticle probably caused the flattened 
spore bottom. 

Buds and tubes were seen on the spore 
hases (Fig. 3). T h e  buds apparently form 
tubes that penetrate the host cuticle. SEM 
photos of buds and tubes on mature  spores 
confirm the observations of Allen (1). 
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SEM photos of mature  spore forms and 
caps generally confirm descriptions of D. 
penetrans provided by T h o r n e  (5). Spore 
morphology is like that of a protozoan; 
spore size was greater than Bacillus spp. 
cells. Spores did not  have the crescent shape 
of Bacillus popilliae sporangia nor  of any 
known bacterium. Endospores or rod- 
shaped spores were not seen, al though bac- 
teria were noted near parasitized larvae 
(Fig. 1). Hyphae,  thalli, and other  fungal 
structures were not found. For these rea- 
sons, we prefer to keep this parasite in the 
protozoa, 
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Comparative Biology of the Wyoming and Louisiana Populations 
of Reesimermis nielseni, Parasitic Nematode of Mosquitoes r 

JAMES J. PETERSEN 2 

T h e  mermithid  nematode, Reesimermis 
nielseni Tsai and Grundmann,  was first de- 
scribed from collections made at an eleva- 
tion of 2450 m near Lone Tree,  Wyoming 
in May and June, 1965 and 1966 (5), and 
was reported to infect larvae, and occasion- 
ally pupae and adults, of six species of uni- 
voltine mosquitoes. Concurrently,  a second 
populat ion of mermithids was found in four 
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species of mult ivol t ine mosquitoes at an 
elevation of 7.5 m near Lake Charles, 
Louisiana (1). This  latter populat ion later 
proved to be the same species as tile Wy- 
oming populat ion of R. nielseni (2). How- 
ever, the lack of living material of the Wy- 
oming popula t ion at that time prevented 
comparative studies on the biology of both  
populations. 

In May 1974 (through the courtesy of 
Lewis Nielsen, University of Utah, and J im 
Ross, University of Waterloo, Canada), I ob- 
tained about  200 female and 700 male post- 
parasitic juveniles from the Lone Tree  site. 
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