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Dimensions and morphology of stylets of  
plant-parasitic nematodes include useful 
taxonomic characters. Light microscopy of 
stylets in whole mounts of nematodes is 
sometimes difficult to interpret because of 
specimen orientation, interference caused 
by surrounding tissues, and limited resolv- 
ing power of the microscope. Scanning 
electron microscopy (SEM) of  excised sty- 
lets, however, eliminates or reduces these 
problems and reveals the stability and use- 
fulness of stylet morphology for species 
identification (3-6). Removal of  the styler 
from the nematode is necessary for SEM 
because the image is only of the surface of  
the specimen. After details of  styler mor- 
phology are clarified by SEM, many of them 
become readily apparent by light micros- 
copy (3-6). 

This study evaluates the utility of  the 
technique developed to dissect stylets from 
root-knot nematodes (Meloidogyne spp.) for 
understanding detailed morphological di- 
versity of various other genera of plant- 
parasitic nematodes. Stylets are usually 
excised in 45% lactic acid, washed in 2% 
formalin, air dried, and sputter coated with 
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200 _~ of  gold. Details of  the extraction 
procedure have been published previously 
(2). 

Generally the stylets were dissected in 
45% lactic acid; however, other solutions 
or concentrations may be better for certain 
genera (1,2,8). One exotic fluid, an extract 
from the digestive tract of  a toad (Bufo bufo 
L.), has been used successfully (8). In this 
study, lactic acid was used to excise the 
stylets of  all genera except Heterodera. Sty- 
lets ofHeterodera glycines Ichinohe second- 
stage juveniles were extracted with 0.5% 
sodium hypochlor i te .  T h e  solution o f  
choice minimized formation of  artifacts, 
particularly dissolution of the shaft and 
knobs (2), and (or) separation of  the cone 
from the remainder  of the stylet (1). Long 
exposures or high concentrations of  some 
solutions caused swelling of  the knobs and 
shaft or caused their lumen to collapse. 
Comparisons between the images seen in 
the light and SEM insured that the extrac- 
tion procedure did not produce unaccept- 
able artifacts. 

Stylets were extracted from various gen- 
era, species, and life stages of  plant-para- 
sitic nematodes and from a Dorylaimus sp. 
(Fig. 1). Plant parasites examined included 
Belonolaimus longicaudatus Rau, Hemicycli- 
ophora sp., Criconemella ornata (Raski) Luc 
and Raski, Xiphinema americanum Cobb, 
Hoplolaimus galeatus (Cobb) Thorne,  H. co- 
lumbus Sher, Scutellonema sp., Heterodera 
glycines, Meloidogyne javanica (Treub) Chit- 
wood, M. incognita (Kofoid and White) 
Chitwood, M. hapla Chitwood, Pratylenchus 
brachyurus (Godfrey) Filipjev and Schuur- 
mans Stekhoven, and Sphaeronema sasseri 
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FIc.. 1. Scanning electron micrographs of excised stylets of various genera, species, and life stages of 
nematodes. A) Belonolaimus longicaudatus. B) Hemicycliophora sp. C) Criconemella ornata. D) Xiphinema americanum. 
E) Hoplolaimus galeatus, F) Hoplolaimus columbus. G) Dorylaimus sp. H) Scutellonema sp. I) Heterodera gIyci, nes 
second-stage juveniles.J) Meloidogynejavanica male. K) M. incognita male. L) Pratylenchus brachyurus. M) Sphaero- 
nema sasseri second-stage juveniles. N) M. hapla second-stage juvenile. All stylets are illustrated at the same 
magnification. Unless specified, all specimens were adult females. 

Eisenback and Hartman. The  technique or 
its modifications (2) gave good results for 
the species examined, and SEM of stylet 
morphology may be useful for species iden- 

tifications for several genera in addition to 
Meloidogyne (3-6). 

Recently, other studies have revealed the 
usefulness of stylet extraction for the corn- 
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par ison o f  stylet m o r p h o l o g y  a m o n g  taxa  
in the  L o n g i d o r i d a e  (9). Stylets o f  several  
species and  g e n e r a  were  e x a m i n e d  by SEM, 
and  details not  previous ly  seen by l ight mi- 
c roscopy were  elucidated.  Appl ica t ion  o f  
the  ex t rac t ion  t echn ique  also may  cont r ib-  
u te  to a b e t t e r  u n d e r s t a n d i n g  o f  the  inter-  
re la t ionships  within Long idor idae .  

Spicules and  gube rnacu l a  also have  been  
r e m o v e d  successfully by an adap ta t ion  o f  
the  stylet ex t r ac t ion  t echn ique  (2,7). Com-  
par isons  o f  spicule m o r p h o l o g y  of  several  
g e n e r a  and  species o f  p lant-paras i t ic  and  
free-l iving n e m a t o d e s  d e m o n s t r a t e d  the  
value o f  the  t echn ique  for  m a n y  diverse 
g roups  o f  nema todes ,  including those  with- 
out  stylets (7). 

Ex t rac t ion  o f  hard ,  cut icular ized struc- 
tures  f r o m  n e m a t o d e s  by adap ta t ion  o f  the  
styler ex t r ac t ion  t echn ique  deve loped  for  
Meloidogyne spp. is possible for  m a n y  gen-  
era.  T h e s e  techniques  may  ident i fy new 
morpho log i ca l  cha rac te r s  useful in the  
rou t ine  ident if icat ion o f  species, and  may  
also clarify re la t ionships  a m o n g  the  h ighe r  
g roups  o f  nematodes .  
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