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Scanning electron microscopic (SEM) 
studies of tile cephalic region of members 
of the fainily Heteroderidae have failed to 
reFort inner labial sensilla of second-stage 
larvae, ahhough the labial sensilla of males 
have been observed (1,4,6,7,9,11,12,13). T h e  
existence and location of the labial sensilla 
in tile families Heteroderidae and Meloi- 
dogynidae have been discussed among 
hematologists conducting SEM studies o[ 
head morphology (1,2,6,13). Endo (3), in 
a recent transmission electron nticroscopic 
study o[ Heterode,a glycines Ichinohe lar- 
vae, illustrated inner labial receptor canals 
which opened into the prestoma. While 
conducting SEM research with second-stage 
larvae of H. glycines, six inner labial sensilla 
were observed in the prestoma. This  paper 
reForts tile location anti appearance of 
these sensilla. 

Freshly hatched second-stage larvae were 
placed in a BPI watch glass containing 0.5 
ml of 0.2 M phosphate buffer, pH 7.2 (PB). 
Larvae were then chilled to 6 C and o n e  
drop o[ a 4/c~ solution of 6 C glutaraldehyde 
buffered wittl PB was added daily for ap- 
proximately 1 week until  the final gluta- 

~ o  r raldehyde concentration approximated 2/o. 
Larvae then were rinsed at room tempera- 
ture ill PB, fixed in 1 °7 osmiu2n tetroxide /O 
(buffered with PB), dehydrated in an 8-step 
ethanol series during a 3-day period, and 
critical point dried with CO~ using the 
apparatus described by McClure and Sto- 
well (5). A SEM stub was prepared by affix- 
ing double sticky tape to tile surface, apply- 
ing a 7 x 7-mm piece of silver tape on top of 
the sticky surface, and bordering the edges 
of tile tape with colloidal graphite. Stt2l~s 
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prepared in this manner  ameliorated charg- 
ing. Individual  larvae were propped against 
a hair oil the sticky tape (2) and sputter 
coated with gold for 3 min. A JEOI .  JSM 
U3 scanning electron microscope operated 
at 15 kv was used to observe and photo- 
graph tile head nmrphology of tile second- 
stage larvae. 

Tile configuration of tile larval lip re- 
gion was typical o[ tile Heterodera type il- 
lustrated by Stone (10) and also similar to 
the type 5 pattern (13) in which the labial 
disc boundary is incomplete and tile sub- 
median lips are fused to form one dorsal 
and one ventral lip (Fig. 1). In nematodes 
witll the type 5 pattern, the dorsal and 
ventral portions of tile labial disc may or 
may not be marked by a fissure (Fig. 1). 
The  labial morphology of the H. glycines 
second-stage larva presented by Momota 
and Ohshima (6) closely resembles ttm 
labial pattern shown in Fig. lB. Although 
the labial sensilhl were not reported during 
that study, tile sulxlorsal and subventral 
sensilla are discernable. T h e  specimen was 
distorted and. tim sensilla would not be 
readily apparent  without knowledge ot 
their exact location. Th e  prestoma of tile 
specimen photographed by Momota and 
Ohslfima (6) is similar to the prestoma 
shown in Fig. 1C. de Grisse (1) hypottte- 
sized that the inner labial sens!lla would be 
located in tile corners of the prestoma. Tile 
inner labial sensilla of H. glycines appear 
as small Fore-like apertures in the rectangu- 
lar-sllaped prestoma (Fig. 1A,B). T w o  sen- 
silla are F, ositioned subdorsaIly, two sub- 
ventrally, and two laterally (Fig. I). 

Most hetero:lerid specimens illustrated 
in previous SEM papers appear  distorted 
dne to shrinkage. T h e  larval specimen of 
H. fici Kirjanova presented by de Grisse 
(1) was not distorted, yet labial sensilla 

were not observed. In that study the speci- 
men was infiltrated with Spurr's low viscos- 
ity epoxy resin (8). This  medium may have 
occluded the sensilla and prevented their 
detection, or perhaps the sensilla are more 
readily visible in H. gtycines. The  four 
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1. SEM mic rographs  of ell face views of  Heterodeva glycines second-stage larvae. A, B) Labial  sensilla 
visible as pore-l ike aper tu res  ill p res toma.  Note tha t  the  dorsal  and  ventra l  por t ions  of the  labial  disc 
are no t  ma rked  by a fissure in A. C) Posi t ion of labia l  sensil la in p re s toma  a p p a r e n t  b u t  pore-l ike na-  
ture  n o t  discernable .  
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outer  labial sensilla and four cephalic sen-  
s i l l a  which were visible with the transmis- 
sion electron microscope (3) were not  ob- 
served in this study nor in previous SEM 
studies of other researchers. Apparently,  
these sensilla have "bl ind endings" (1) in 
the cuticle and are only visible with the 
transmission electron microscope. 
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R o t y l e n c h u l u s  macrodoratus ,  t h e  M e d i -  
t e r r a n e a n  reniform nematode, is a common 
parasite of various frui t  trees. T h e  nema- 
tode usually induces the formation of an 
uninucleate giant cell wi thout  hyperplasia 
in root tissues (1,2). However in R. macro- 
doratus infected large-flowered sweet wil- 
liam (Dianthus barbatus L.), an unusual  
hyperplastic root reaction was observed 
(2). A similar host reaction is reported here  
on pistachio (Pistacia vera L). T h e  macro- 
and micro- structural details of this reaction 
are described and illustrated. 

Pistachio seedlings were transplanted 

Received for publication 17 May 1982. 
1Nematologist, Istituto di Nematologia Agraria del 

C.N.R., 70126 Bari, Italy. 

into a glass-house bin containing soil in- 
fested with R. macrodoratus and infected 
roots were collected eight weeks after trans- 
planting. Th e  roots were fixed in formalin- 
acetic acid-alcohol, dehydrated in a tertiary 
butyl alcohol series embedded in paraffin, 
sectioned at 10-15/~m, stained with safranin 
and fast-green, mounted in Dammar Xilene, 
and examined microscopically. 

Galls usually occurred along the root  
axis and were from 0.3 to 1.8 mm long and 
0.2 to 0.8 mm wide (Fig. 1). Occasionally 
two or three females were found attached in 
a swollen port ion of the root. T h e  swellings 
were three to four times the normal root  
size (Fig. 1). Histological sections through 
swellings showed a hyperplastic reaction of 

Figs. 1-2. Histological changes induced by l~otylenchulus macrodoratus on Pistacia vera roots. I) 
Roots with swelling in correspondence with female nematode penetration.  2) Secondary root cross-section 
showing asymmetry of root structure and hyperplasia (HY) of secondary vascular parenchyma cells sur- 
rounding the uninucleate (NU) hypertrophic giant cell (GC). N = nematode. 
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