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FIG. 2, General view of microplots with various species of plants and nematodes. 

eelworms (Heterodera schachtii Schm.) in 
relation to cropping. II. Microplot and field 
plot results. Ann. App1. Biol. 44:25-56. 

3. ROSS, J. P., and J. A. HARPER.  1970. Effect 
of Endogone mycorrhiza on soybean yields. 
Phytopathology 60:1552-1556. 

New Data for Leptonchus transvaalensis from Nigeria, 
and Key to Leptonchus ~ 

C. G. GOSECO and V. R. FERRIS 2 

In our published key to Leptonchus (1) 
the short prerectum was used as the char- 
acter to separate L. transvaalensis Heyns, 
1963, from the other Leptonchus species. In 
the original description, based on specimens 
from South Africa, the prerectum was said 
to occupy 31-36% of the body length, with 
the intestine-prerectum junct ion located 
posterior to the vulva. Although we ex- 
amined Heyns' specimens, we were unable 
to confirm or refute tlle data on the pre- 
rectum. 
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We have since examined specimens of 
L. transvaalensis from Nigeria and find that 
they possess a long prerectum, similar to 
that of other species of Leptonchus. In 
these specimens the prerectum occupies 
44-52% of tile body length, and the cellular 
intestine-prerectum junct ion is located 2.5- 
4.0 body widths anterior to the vulva in the 
female (Fig. 1). T h e  prerectum in our male 
specimens is obscure, but  is probably sim- 
ilar in length to that of the female; the 
intestine-prerectum junct ion is not distinct. 
Otherwise, the Nigerian specimens are sim- 
ilar (Fig. I, Tab le  1) to those described by 
Heyns (2). We therefore include the long 
prerectum as an addit ional  diagnostic fea- 
ture of the genus Leptonchus. This  



Leptonchus D a t a  a n d  Key: Goseco, Ferris 109 

A . Y", i") '~ 

"" : . "6 : ," :; y : E  ° 

--iI!: ~1!: .  i ! !  ':': .1 
::*~ " I I [. ! 

"'," " . f i l l  

~:: . .C . 1  i i " 

"i -I I I 
i f : .  ! ' , ' 1  [ ] . .  

B 

l i 

• : ~'. :.:.. 
I . J ' :  t~ ":, 0 : ]:+ 

" j?  .:.%. • 

" ~ k :: 0 ° [~ '"  [ 

I ~ t  %~. l°=,  ', 

)'.V- ,; 

I .:( 
, i! I 

I I o'~ x 

I p ,  . : : t  

I " / ~  " 

!o~ i 
\, ) % .. 

. ,_. 

k :l .. :" ., 
I :~ '.2 

' i i  o / . ,  

(l:..~:-/:, ,i .~ ~iI 
. : - t , --" • I.i 

(.? (:~:y ;~ ,.o:d~:,-~i i 

l " . i ° :  1 
I. ~ / " ~  

. ~ '1 
" "  '. l 

') "~'0 '~ :1 
~" ~ - :~ 

i ¢,* I 

! ',i, i' / .  'o~ 1 

, . , ; ] : / , 1 : "  

V ::I .... "" :1/ 
O 

E 
/~- ':'; '5  
~:~,,'.j: ~ ..~ 

~:~../:I 

', i) 

~i.~~: : \  
I . I  
, . : 5  I 

o )"  :1 

I .  ' ,  
£ .. : . ~  

~ , .  :1 
I o-o-:Y 
I:: • .  :/ 

• ./!: '). I. i 
/ " 1 :  " ' . (  '-':-: "~ : l  

0 , / .  q" • 

• \ ~ ,  :-:..~'-. ~. ." . ' \  
~ : ,  ~#'.~',::?h %.5x 

< ~: :fl~ "\ :., Y,'k \~ ~ '<\:?,,\ 
: : % ~ W  .. ~\ \ 
'~i." ~W:L:,':, :- ?~ \ ~ , . : . ~ . . , \  .:.:\ 
) F  !.~-o :: :~ ~ :,,~,~ ;;:~'.°: 

. y .  • . 

) i • :I Y : :'P :".1: 

, \.:;.'-,i:. : I 

11: ::: 2"~ .:21~ . : I 1  
&/ ./4'.",~. :.~i :.2 

/ -.-, • s c 9f / > 
~.~\'/:,;'. :iV 

,e: I 

~.":: . : :  ~ ..  (~, ~ .  o : ~ 

2 0 , u r n  
d ,~ A 

4 0 ~ J m  
, , , r B - F  

FIG. 1. Leptonch~ls  transvaalensis .  A, head; B, female tail; C-E. intcstine-prereclum junction; F, male 
posterior portion. 

TABLE 1. Morphological measurements for L e p t o n c h u s  t r imsvaalens is  from Nigeria. 

Females (N ~ 7) Males (N = 3) 
Mean Range Mean Range 

L (mm) 0.87 (0.84-1.01) 
a 28.5 (26.8-30) 
b 4.6 (4.2-5.1) 
c 58.4 (53.7-62.5) 
V or T (%) 59.6 (57.6-61) 
c ,  (%) 10.8 (8-14) 
G~ %) 12.0 ('3-15) 
Lip region width (#m) 10 .2  (9.6-10.4) 
Amphid widdl (#m) 6,4 (6A~i.4) 
Spear length (ktm) 11 .6  (11.2-14.4) 
Spear Exlension (/~m) 12 .4  (11.2-14.4) 
Esophagus length (#m) 190.2 (174-198) 
Esophageal bulb length (#m) 40.9 (38~t3) 
Esophageal bulb/esophagus (%) 20.8 (20-22) 
l 'rerectum lenglh (/~m) 431.6 (400-429) 
Prerectum/body length (%) 47.5 (44-52) 
Prerectum/anal body width 21.7 (18-27.2) 
Number of ventromedian supplements -- -- 
Spicule length (#m) - -  - -  
Tail  length (#m) 15 .2  (14.4-16) 
Tai l /anal  body width 0.76 (0.75-0.8) 

1 .o (0.89-1.0) 
33.6 (31.5-36) 

5.8 (5.5-6) 
43.4 (39-47) 
50.3 (48-56) 

11.2 (11.2-11.2) 
6.6 (6.4-7.2) 

11.4 (11.2-12) 
11.2 (11.2-11.2) 

172.6 (150-192) 
41.1 (38.4-45) 
23.6 (23-25) 

- (9-1o) 
34 (32-35) 
22.9 (22.4-24.0) 

1.13 (1.I-1.2) 

I _ I 
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discovery necessitates a modification o[ our 
key to Leptonchus species, which is given 
below. 

37 #m long .......................... g r a n u l o s u s  Cobb, 1920 
Prerectum 449--450 #m long; cuticle not  loose; 
spicules 28 ,am long . . . . .  b a c c a t u s  Siddiqi, 1970 

Key to Species of Leptonchus 

1. Spear robust, lumen wide ...................................... 
_. p a t u l i h a s t u s  Goseco, Ferris and Ferris, 1974 

Spear slender, lumen narrow .................................... 2 
2. Tail  longer (c = 38.6-62.5); ventromedian sup- 

plements closely spaced ........................................... 
......................................... t r a n s v a a l e n s i s  Heyns, 1963 
Tail  shorter  (c = 72-106); ventromedian sup- 
plements  widely spaced ....................................... 3 

3. Prerectum 562-775 #m; cuticle loose; spicules 
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Immune Responses of Mosquitoes against 
Romanomermis culicivorax (Mermithida: Nematoda) 

GEORGE O. POINAR, JR., 1 ROBERTA 

T h e  mosquito-parasitic nematode Ro- 
manomermis culicivorax has been used 
successfully in the field against a variety of 
mosquitoes and can develop in at least 50 
spec]es of culicines (Poinar, 1979). However, 
there are a few mosquitoes which are able 
to partially or completely block normal de- 
velopment of this parasite. Kerdipibule 
et al. (1) failed to infect first-stage Mansonia 
uniformis with this nematode. In some 
cases, a dark pigment, presumably melanin, 
is deposited on the developing parasite, 
halting further development.  Mitchell et al. 
(2) noted that R. culicivorax was melanized 
and killed soon after entering larvae of 
Anopheles sinensis in Taiwan.  Similar re- 
actions were observed by Petersen et al. (4) 
and Petersen (3) against ,4edes triseriatus 
and CuIex territans larvae. T h e  present 
study examines the host reactions elicited 
by R. culicivorax in the latter two mosquito 
species and describes, for the first time, a 
case of cellular encapsulation in a mosquito 
host. 

First-stage and early second-stage larvae 
o[ C. territans and .4. triseriatus were placed 
in water with sand containing the mature  
eggs of R. culicivorax. After 5 hours, the 
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mosquito larvae were removed and main- 
tained in nematode-fi'ee containers. Every 
12 hours, one infected larva of each species 
was removed and dissected, and the devel- 
oping nematodes were examined by light 
microscope. In addition, for electron mi- 
croscopy, three to five infected larvae of C. 
territans were fixed in 4% glutaraldehyde 
in Millonig's phosphate buffer for 1 h and 
then transferred to a 1% buffered solution 
of osmium tetroxide for 1 h at 4 C. Follow- 
ing fixation, the capsules were rinsed in 
buffer, dehydrated in an alcohol series, and 
embedded in Araldite 6005. Sections made 
with glass knives mounted in a Porter-Blum 
MT-2 microtome were stained with satu- 
rated aqueous uranyl acetate followed by 
lead citrate and examined with an RCA-3F 
and a Philips EM-300 electron microscope. 

T h e  types of immune responses dis- 
played in the two species of mosquito 
larvae were different. With .4. triseriatus, 
nematode penetrat ion and development  
proceeded as normal until  the fourth day, 
when the parasite usually exhibits a sudden 
increase in growth. Then ,  patches of 
melanin appeared on the developing nema- 
tode, and, by the sixth day, the parasites in 
the thoraxes and abdomens of the mosquito 
larvae were completely covered by a pig- 
mented layer (presumably melanin) (Fig. 
1). T h e  reaction killed the developing 
nematodes, and the mosquitoes continued 
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