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I n t r o d u c t i o n 

Nematodes i n v a d i n g i n s e c t s as p r i m a r y h o s t s a r e of g r e a t i m p o r 
tance i n b i o l o g i c a l c o n t r o l . The r e l a t i o n between i n s e c t s and 
nematodes a t t r a c t s t h e a t t e n t i o n of many r e c e n t i n v e s t i g a t o r s 
a t t e m p t i n g t o use t h e nematodes as b i o l o g i c a l a g ents i n con
t r o l l i n g i n s e c t p e s t s , as i s t h e case w i t h b a c t e r i a and v i r u 
s e s. 

Records of i n s e c t - n e m a t o d e a s s o c i a t i o n have been d i s c u s s e d and 
found i n most o r d e r s o f i n s e c t s . A L I e t a l . / 1 9 7 2 / d i s c u s s e d t h e 
i n f e c t i o n of some c o l e o p t e r o u s s p e c i e s w i t h nematodes and foun d 
t h a t nematodes were a s s o c i a t e d e x t e r n a l l y w i t h t h o s e i n s e c t s ; 
t h e y a l s o d i s c u s s e d t h e r e l a t i o n s h i p s between those i n s e c t s and 
t h e i r nematode p a r a s i t e s . • -

The i n t e r a c t i o n s o f nematodes and o t h e r n o t i o u s p e s t s , e s p e c i a l 
l y i n s e c t s , were r e c o r d e d by c e r t a i n i n v e s t i g a t o r s , e.g. BODEN-
HEIMER /1923/, COBB /1927/, OLDHAM /1933/, THÉODORIDÉS /1950/ 
and WELCH /1958/, Other w o r k e r s gave a l i s t o f i n s e c t - nema
t o d e s , as t h a t o f b a r k b e e t l e - nematodes g i v e n by THÉODORIDÉS 
/1950/ and t h a t of c h r y s o m e l i d s by 30LIVET /1950/. Three i n t e r 
n a l p a r a s i t e s i n I p s co n f u s u s /Lec./and a new nematode s p e c i e s , 
C y l i n d r o c o r p u s , from S c o l y t u s m u l t i s t r i a t u s March.', were de
s c r i b e d by MASSEY /1960/. I n t h e f i r s t c o n t r i b u t i o n / A L I e t a l , 
i n press/,we d i s c u s s e d and d e s c r i b e d the nematode s p e c i e s w h i c h 



were fou n d e x t e r n a l l y a s s o c i a t e d . w i t h some c o l e o p t e r o u s h o s t s , , 
and i n t h i s paper we propose t o d e a l w i t h nematodes found as 
i n t e r n a l p a r a s i t e s i n some i n s e c t s p e c i e s , and a l s o t h e symp
toms o f p a r a s i t i s m . 

M a t e r i a l and Methods 

B e e t l e s examined i n t h i s i n v e s t i g a t i o n were c o l l e c t e d from t h e 
farms o f t h e A g r i c u l t u r a l f a c u l t y a t M o s t t o r d , Abu-Rawash, and 
G i z a . C e r t a i n i n s e c t s l i v e i n t h e s o i l s u b s u r f a c e o r i n heaps 
o f o r g a n i c manure, e i t h e r as a d u l t s o r as immature s t a g e s . 

I n s e c t specimens were examined e x t e r n a l l y and i n t e r n a l l y by a 
s t e r e o m i c r o s c o p e t o v e r i f y t h e i r i n f e c t i o n by nematodes. E x t e r 
n a l e x a m i n a t i o n i n v o l v e d t e s t i n g t h e mouth p a r t s , t h e areas un
d e r n e a t h t h e e l y t r a o r w i n g s , t h e l e g p a r t s , t h e abdomen and 
the g e n i t a l segments. The nematode l a r v a e i s o l a t e d from t h e i n 
f e s t e d b e e t l e s were c u l t u r e d on c e r t a i n a r t i f i c i a l media, such 
as n u t r i e n t agar /meat e x t r a c t 5 g, b i b t o n e 3 g, agar 20 g, 
d e x t r o s e 10 g and 1000 ml d i s t i l l e d w a t e r / , meat e x t r a c t /meat 
i n f u s i o n 10 m l , agar 20 g, and 70 ml d i s t i l l e d w a t e r / , and wet 
s c r a p p i n g s o f p o t a t o e s . 

Nematode c u l t u r e s were i n c u b a t e d a t 27-30°C i n an i n c u b a t o r and 
examined d a i l y t o n o t i c e and f o l l o w development and g e n e r a t i o n 
p e r i o d . The c u l t u r e s l a s t e d f o r one and h a l f months. Renewals 
were made e v e r y 10 t o 15 days. 

To d e s c r i b e and measure t h e i s o l a t e d nematode s p e c i e s , 10 males 
and females were p l a c e d i n a drop o f d i s t i l l e d w a t e r on a g l a s s 
s l i d e and k i l l e d by g r a d u a l l y h e a t i n g . S m a l l p i e c e s o f g l a s s -
wool r o d s were p l a c e d u n d e r n e a t h t h e c o v e r g l a s s t o a v o i d t h e 
c r u s h i n g o f nematodes. Measurements and d r a w i n g o f nematodes 
were c a r r i e d o u t by Camera - L u c i d a . 

Drawing o f a d u l t females i n v o l v e d i l l u s t r a t i o n s o f t h e mouth 
c a v i t y , v u l v a r e g i o n and abdomen and i n case o f males i l l u s t r a -



t i o n s of t h e mouth c a v i t y , oesophagus, abdomen and s p i c u l e s and 
gubernaculum were made. 

Dim e n s i o n s , n o m e n c l a t u r e and i d e n t i f i c a t i o n o f t h e nematode 
s p e c i e s a r e g i v e n a c c o r d i n g t o the system o f FILIPOEV and STEK-
HOVEN /1959/, MEYL /1960/, THORNE / 1 9 6 1 / , and GOODEY /1963/. 

Permanent m i c r o s c o p i c p r e p a r a t i o n s o f c e r t a i n i s o l a t e d nematode 
s p e c i e s were made by SEINHOREST's /1962 / method. L o n g i t u d i n a l 
s e c t i o n s t h r o u g h t h e body c a v i t y o f B l a p s p o l y c h r e s t a F o r s k . 
were made by u s i n g S a p h r a n i n e double s t a i n i n g method, and l i g h t 
green s t a i n s t o v e r i f y t h e damage, caused by t h e i n t e r n a l p a r a 
s i t e s . 

R e s u l t s and D i s c u s s i o n 

Our r e s u l t s c o n c e r n i n g i n s e c t i n f e c t i o n w i t h nematodes, and' t h e 
d e s c r i p t i o n o f t h e i r i n t e r n a l nematode p a r a s i t e s a r e as f o l 
lows . 

1 . P i m e l i a a n g u l a t a F. 

A number o f 171 b e e t l e s o f P i m e l i a a n g u l a t a F, / C o l . , Tene-
b r i o n i d a e / were c o l l e c t e d from sandy s o i l s i n v a r i o u s s i t e s a t 
Abu-Rawash. O n l y 10 b e e t l e s /5.85 %/ were found t o be i n f e s t e d 
i n t e r n a l l y w i t h nematodes i n v a d i n g t h e i n t e s t i n a l t r a c t . 

The e x t r a c t e d p a r a s i t e s were i n t h e t h i r d l a r v a l s t a g e . Many 
a t t e m p t s were made t o r e a r nematodes on a r t i f i c i a l media or on 
i n s e c t t i s s u e s . R e a r i n g succeeded on t h e meat e x t r a c t medium. 
The nematode l a r v a e reached t h e a d u l t s t a g e w i t h i n about n i n e 
days. C u l t u r e e x a m i n a t i o n showed t h a t a l l a d u l t nematodes were 
f e m a l e s ; no males were n o t i c e d i n t h e c u l t u r e s c o n t i n u i n g f o r 
t h r e e months. 

The low p e r c e n t a g e o f i n f e s t a t i o n i n d i c a t e s t h a t t h e propaga-



ABBREVIATIONS USED IN THE DESCRIPTIONS 

an. - Anus 
c r . = Corpus 
ca . Caudal a l a e / B u r s a / 
ebe. = End b u l b o f oesophagus 
cp. Caudal p a p i l l a e 
gub. = Gubernaculum 
i n t . = I n t e s t i n e 
I i . EE L i p 
mps. = Median pseudobulb 
n r . Nerve r i n g 
o v . = Ovary 
p r . = Pro-stome 
r . = Rectum 
s p i . = S p i c u l e s 
t e . = Telostome 
ut . • U t e r u s 
veb. = V a l v e of oesophagus end 
v u . S V u l v a 



A 
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F i g . 1.5 
I n t e r n a l p a r a s i t i c nematode s p e c i e s , A l a i m u s p r i m i t i v u s  

De Man, 1880 
A. - P r e - a d u l t female 
B. - Female f r o n t end w i t h oesophagus 



t i o n o f p a r a s i t i c n e m a t o d e s by t h e i n s e c t i n d r y s a n d y s o i l s i s 

l i m i t e d . T h e m o r p h o l o g i c a l d e s c r i p t i o n o f e x t r a c t e d i n t e r n a l 

p a r a s i t i c n e m a t o d e s p e c i e s i s a s f o l l o w s , : 

1 . - 1 . A l a i m u s p r i m i t i v u s De M a n , 1 8 8 0 

F e m a l e s / n = 1 0 / : 

L = 1 . 9 8 5 - 3 . 0 8 0 mm; a * 1 8 . 7 - 2 7 . 5 ; b= 1 0 . 1 - 1 4 . 3 ; 

c • 2 4 . 8 - 3 6 . 4 ; V « 39 - 41 % 

M a l e s : n o t f o u n d 

A d u l t f e m a l e w i t h a s l e n d e r b o d y , t a p e r i n g a n t e r i o r l y a n d p o s 

t e r i o r l y . C u t i c l e s m o o t h , h e a d p a p i l l a e v e r y o b s c u r e , v i s i b l e 

o n l y i n v e r y f a v o u r a b l e c o n d i t i o n s ; no s p e c i a l s t o m a t a l s t r u c 

t u r e s , b u t mouth i n fo rm o f a m i n u t e c u p l e a d i n g i n t o a n a r r o w 

t u b e t r a v e r s i n g o e s o p h a g u s / F i g . 1 - b / . O e s o p h a g u s c l a v a t e l y 

s w e l l i n g t e r m i n a l l y . O e s o p h a g o - i n t e s t i n a l v a l v e t h i n a n d d i s 

c i f o r m . A d u l t f e m a l e w i t h o n e g o n a d , o v a r y r e f l e x e d a b o u t h a l f 

- way t o v u l v a . F e m a l e t a i l l o n g a n d s l i g h t l y c o n o i d . 

H o s t : P i m e l i a a n g u l a t a F . 

L o c a l i t y : A b u - R a w a s h , C a i r o , E G Y P T 

2 , - B l a p s p o l y c h r e s t a F o r s k . 

S p e c i m e n s o f B l a p s p o l y c h r e s t a F o r s k . / C o l e o p t e r a : T e n e b r i o n i -

d a e / w e r e c o l l e c t e d on v a r i o u s o c c a s i o n s f r o m m a n u r e h e a p s a t 

A b u - R a w a s h , K e r d a s a , a n d M o s t t o r d . 

O n l y 4 5 5 i n d i v i d u a l s o f 7 5 5 d i s s e c t e d b e e t l e s / 6 0 . 2 6 % / w e r e 

f o u n d to be i n f e s t e d w i t h n e m a t o d e s . T h e b e e t l e s w e r e i n f e s t e d 

e x t e r n a l l y a n d i n t e r n a l l y . T h e e x t r a c t e d n e m a t o d e s r e p r e s e n t e d 

t h r e e n e m a t o d e s p e c i e s , f o u n d t o be i n f e s t i n g t h e b e e t l e s a t 

d i f f e r e n t r a t i o s / T a b l e 2 / . 

The n e m a t o d e s p e c i e s A l a i m u s p r i m i t i v u s o c c u r e d i n t h e i n t e s t i 

n a l r e g i o n a n d r e p r e s e n t s a c o m p a r a t i v e p e r c e n t a g e o f 2 . 3 2 4 %. 



Physocephalus s e x a l a t u s was n o t i c e d as c y s t s i n v a d i n g i n l a r g e 
numbers t h e i n s e c t haemocoele and p a r t i c u l a r l y the i n t e r n a l ge
n i t a l o r g a n s ; t h i s s p e c i e s r e p r e s e n t e d 93,181 %» R h a b d i t i s a x e i 
was f o u n d e x t e r n a l l y on t h e a b d o m i n a l segments, e s p e c i a l l y on 
the v e n t r a l s i d e of t h e g e n i t a l ones. B e e t l e s c o l l e c t e d i n 
M o s t t o r d d u r i n g F e b r u a r y and March, 1967, were m o s t l y i n f e s t e d 
by t h i s nematode, i n a c o m p a r a t i v e p e r c e n t a g e o f 4,495 %. Most 
b e e t l e s g a t h e r e d i n M o s t t o r d were i n f e s t e d a l s o by Physocepha 
l u s s e x a l a t u s , w h i l e t h e b e e t l e s c o l l e c t e d i n Kerdasa and Abu-
Rawash were f r e e o f t h i s nematode s p e c i e s . S e v e r a l u n s u c c e s s f u l 
a t t e m p t s were used t o r e a r A l a i m u s p r i m i t i v u s and Physocephalus  
s e x a l a t u s on a r t i f i c i a l c u l t u r e s . 

T a b l e 1 . 
I n f e c t i o n o f B l a p s p o l y c h r e s t a F o r s k . 

Number o f 
beet l e s 
examined 

% of i n 
f e s t a 
t i o n 

Number o f 
e x t r a c t e d 
nematodes 

Nematode 
s p e c i e s 

% of ne
matode 
i n f e s t e d 
b e e t l e s 

300 N i l - - -
79 

" i n t e s t i 
n a l " 

10.5 106 A l a i m u s p r i m i t i v u s 2.3 

339 
"haemocoe
l e " 

44.9 4250 Physocephalus sexa
l a t u s 

93.2 

37 
" e x t e r n a l " 

4.9 . 205 R h a b d i t i s a x e i 4.5 

T o t a l : 755 60.3 4561 3 Nematode s p e c i e s 100.0 

The l a r v a e o f R h a b d i t i s a x e i f l o u r i s h e d w e l l i n meat e x t r a c t , 
p o t a t o s c r a p p i n g s , n u t r a l i n s e c t t i s s u e s , and n u t r i e n t agar me
d i a . The c u l t u r e s were i n c u b a t e d a t 27°C. P o t a t o s c r a p p i n g s was 
l e s s s u i t a b l e f o r t h e g r o w t h o f t h i s nematode s p e c i e s . C o n t i 
nuous e x a m i n a t i o n o f b e e t l e s c o l l e c t e d a t v a r i o u s seasons r e -



v e a l e d t h a t t h e i n f e s t a t i o n w i t h nematodes was h i g h e r i n t h e 
warm months. 

The d e s c r i p t i o n o f A l a i m u s p r i m i t i v u s was g i v e n above w h i l e the 
m o r p h o l o g i c a l diagrames o f P h y s o c e p h a l u s s e x a l a t u s and R h a b d i  
t i s a x e i a r e as f o l l o w s ? 

2. - 1 . Physocephalus s e x a l a t u s M o l i n , 1916 

Females /n = 10/: 
L = 3.3 - 3.325 mm; a= 26.6 - 28.7; b= 2.6 - 2.7; 
c = 33 - 41.7; V = ? 

T h i s nematode s p e c i e s may be r a s i l y d i s t i n g u i s h e d by t h e w e l l 
d e v e l o p e d oesophagus. Oesophagus / F i g . 3 - A / w i t h o u t median b u l b . 
Head b r o a d , b u t l i p s c o n s p i c u o u s and l a b i a l p a p i l l a e p r e s e n t . 
Stoma l o n g and n a r r o w . E x c r e t o r y system c o n s i s t i n g o f r e c t a l 
c e l l s , e x t e n d i n g t o s u r r o u n d a n t e r i o r p a r t o f oesophagus. C u t i -
c a l w i t h l o n g i t u d i n a l and t r a n s v e r s e s t r i a t i o n s . Female t a i l 
n e a r l y c o n o i d , w i t h p o i n t e d appendage. 

Host: B l a p s p o l y c h r e s t a F o r s k . 
L o c a l i t y : M o s t t o r d and Abu-Rawash, C a i r o , EGYPT 

2. - 2. R h a b d i t i s a x e i / C o b b o l d , 1884/, D o u g h e r t y , 1955 

Females /n = 10/: 
L = 0.815 - 1.394 mm; a= 13 - 19.4; b= 3.6 - 5.7; c= 2.2 - 3.7 
V = 50 - 79,5 % 
Males /n = 10/: 
L = 0.944 - 1.232 mm; a= 31.6 - 35.5; b= 3.3 - 5.3; c= 4.2 - 5 

T h i s nematode s p e c i e s i s c h a r a c t e r i z e d by t h e broad c o n i c a l 
l i p s / F i g . 4-D/, each w i t h a f i n e a p i c a l p a p i l l a . Body c u t i c l e 
f i n e l y b u t o b s c u r e l y s t r i a t e d . Stoma l o n g and n a r r o w . C h e l o -



r h a b d i o n s absent o r b l e n d e d w i t h t h i n and weak p r o t o r h a b d i o n s . 
Oesophageal c o l l a r e n v e l o p i n g about 2/3 o f stoma. Oesophagus 
/ F i g , 4-C/ w i t h a s w o l l e n median b u l b ; o e s o p h a g o - i n t e s t i n a l 
v a l v e s h o r t and c o n i c a l , p r o t r u d i n g i n t o i n t e s t i n e . Oesophagus 
w i t h a v a l v a t e b u l b . 

F i g . 2.: 
L a r v a o f Physocephalus s e x a l a t u s as shown i n the haemocoele of 

t h e h o s t , Blaps p o l y c h r e s t a F o r s k . 
A, - Larva i n i t s c y s t i n t h e i n s e c t haemocoele 
B, D. - L a r v a l e a v i n g i t s c y s t 
C, - Free nematode l a r v a . 



Female 1.394 mm l o n g and 45 jx i n maximum b r e a d t h . Oesophageal 
p o r t i o n 223 - 245 l o n g . Two w e l l d e v e l o p e d gonads p r e s e n t , 
o v a r i e s r e f l e x e d t o w a r d s v u l v a . Female t a i l / F i g . 4-A/ f i l i f o r m 
and v e r y l o n g . 

Male 1.232 mm l o n g , 45 yu, b r o a d . Male t a i l about 0.374 - 0.381 
mm l o n g , f i l i f o r m and s u p p o r t e d w i t h n i n e p a i r s o f c a u d a l pa
p i l l a e ; t h r e e p a i r s p r e - a n a l p o s i t i o n . A s m a l l bursa p r e s e n t 
/ F i g . 4-E/. S p i c u l e s 48 - 53 ,1V l o n g , s e p a r a t e , knobbed a n t e r i 
o r l y and w i t h s t r o n g d o r s a l p r o n g ; gubernaculum 24 - 26 JX, l o n g , 
about h a l f as l o n g as s p i c u l e s . 

F i g . 3.: 
Physocephalus s e x a l a t u s / a f t e r S e u r a t , 1916/ 
A, - Female f r o n t end w i t h p a r t o f oesophagus 
B, - T h i r d s t a g e l a r v a , l a t e r a l v i e w 
C, - L a r v a l t a i l , l a t e r a l v i e w 
D, - C u t i c u l a r s t r i a t i o n s 



Host : B l a p s p o l y c h r e s t a F o r s k . 
L o c a l i t y : M o s t t o r d and Abu-Rawash, C a i r o , EGYPT 

F i g . 4. : 
R h a b d i t i s / R h a b d i t e l l a / a x e i D o u g h e r t y , 1955 
A. - Female t a i l , l a t e r a l v i e w 
B. - Female v u l v a r e g i o n w i t h some eggs, l a t e r a l v i e w 
C. - Female f r o n t end w i t h oesophagus 
D. - Male stoma 
E. - Male t a i l , l a t e r a l v i e w 
F. - Male s p i c u l e s 

3. - Scarabaeus sacer L. 

Specimens o f Scarabaeus sacer L. / C o l e o p t e r a : S c a r a b a e i d a e / we
re c o l l e c t e d i n v a r i o u s s i t e s a t Abu-Rawash on d i f f e r e n t occas
i o n s . The specimens were found i n t h e s u b s u r f a c e sandy s o i l s a t 



a depht r a n g i n g from 60 t o 100 cm. A b a l l o f o r g a n i c m a t t e r was 
always a t t a c h e d t o t h e i n s e c t body. 

E x a m i n a t i o n of 210 b e e t l e s showed t h a t o n l y 112 specimens were 
i n f e s t e d e x t e r n a l l y and i n t e r n a l l y by nematodes /53.33%/. About 
42.86 % o f t h e t o t a l were i n f e c t e d e x t e r n a l l y , t h e r e s t i n t e r 
n a l l y . The e x o p a r a s i t e s were fo u n d beneath t h e e l y t r a and on 
the membranous w i n g s . The e n d o p a r a s i t e s were fo u n d e i t h e r as 
c y s t s between the i n t e r n a l o r g a n s / e s p e c i a l l y t h e r e p r o d u c t i v e 
o r g a n s / o r as l a r v a e w a n d e r i n g f r e e i n t h e haemocoele and f e e d 
i n g on t h e s u r r o u n d i n g t i s s u e s . 

A number o f 1742 e x t e r n a l l a r v a l p a r a s i t e s were e x t r a c t e d from 
90 e x t e r n a l l y i n f e s t e d b e e t l e s . They were r e a r e d on s e v e r a l a r 
t i f i c i a l media, where t h e y d e v e l o p e d w e l l . A f t e r r e a c h i n g the 
a d u l t s t a g e , t h e y i d e n t i f i e d as Cephalobus p e r s e q n i s , Mesorhab- 
d i t i s i s p i c u l i g e r a , P a n a q r o l a i m u s wichmanni and R h a b d i t o l a i m u s  
erassus / T a b l e 3/. 

From 22 b e e t l e s /10.47 % o f t h e t o t a l / , 513 e n d o p a r a s i t i c l a r 
vae were e x t r a c t e d . They r e p r e s e n t e d Physocephalus s e x a l a t u s  
M o l i n / a f t e r S e u r a t , 1916/. 

T h i s s p e c i e s was d e s c r i b e d above. The e x t e r n a l p a r a s i t i c nema
todes r e p o r t e d above a r e d e s c r i b e d h e r e a f t e r . 

3. - 1 . Cephalobus p e r s e q n i s B a s t i a n , 1865 

Females /n = 10/: 
L = 1.288 - 1.4 mm; a= 12.5 - 15.3; b= 5.6 - 6.5; 
c = 16.7 - 26.3; V = 72 - 74 % 
Males /n = 10/: 
L = 0.924 - 1.148 mm; a= 13.2 - 13.6; b= 4.8 - 5 . 1 ; 
c = 14.5 - 18.5 



T a b l e 2. 
I n f e c t i o n o f Scarabaeus s a c e r L. 

Number o f 
b e e t l e s 
examined 

% of i n 
f e s t a 
t i o n 

No. o f 
e x t r a 
c t e d 

nematodes 

Type o f 
i n f e s 
t a t i o n 

Nematode 
s p e c i e s 

% o f 
nema-
t o d e -

i n f e s 
t e d 

b e e t 
l e s 

98 N i l - e x t e r n a l - -
34 16.2 600 Cephalobus 

pe r s e g n i s 
26.6 

28 13.3 503 M e s o r h a b d i t i s 
s p i c u l i g e r a 

22.3 

9 4.3 240 Panag r o l a i m us 
wichmanni 

10.6 

19 9.0 399 Rhabdi t o l a i m u s 
c r a s s u s 

17.7 

22 10.5 513 i n te r n a l P hysocephalus 
s e x a l a t u s 

22.8 

T o t a l : 
210 53.33% 2255 

5 Nematode 
s p e c i e s 100.0 

A d u l t s c h a r a c t e r i z e d by f i n e t r a n s v e r s e s t r i a t i o n s on c u t i c l e , 
a p p a r e n t l y a t p o s t e r i o r p a r t o f t a i l . L i p s low, rounded, obs
c u r e l y d u p l e x , median l i p a s y m m e t r i c a l . 

Oesophagus / F i g . 5-A/ a l m o s t c y l i n d r i c a l e xcept i n t h e b a s a l 
f i f t h , t h e r e t a p e r i n g t o i s t h m u s but s e p a r a t e d i t by o n l y a 
break i n m u s c u l a t u r e . Nerve r i n g present', a p p a r e n t l y s u r r o u n d 
i n g i s t h m u s . 

Female w i t h a s i n g l e gonad, p r o d e l p h i c , r e f l e x e d , o v a r y w i t h 
d o u b l e f l e x u r e i n p o s t e r i o r p a r t . Female t a i l 49 - 84 ju. l o n g 
g e n e r a l l y u n i f o r m l y c o n o i d t o b l u n t t e r m i n u s . Vulva p o s t e r i o r , 

Male s h o r t e r t h a n f e m a l e , 1,184 mm /maximum/ l o n g and 84 /u, 
b r o a d , Male t a i l / F i g , 5-D/ s h o r t e r than t h a t of female more 



t a p e r i n g , a r c u a t e , w i t h s i x p a i r s of c a u d a l p a p i l l a e ; t h r e e i n 
p r e a n a l and t h r e e i n p o s t a n a l p o s i t i o n s , a b o u t 50 mm l o n g . Gu
bernaculum 38 - 41 ju, l o n g . 

Host : Scarabaeus s a c e r L. 
L o c a l i t y : Abu-Rawash, C a i r o , EGYPT 

3. - 2. M e s o r h a b d i t i s s p i c u l i q e r a / S t e i n e r , 1936/, 
D o u g h e r t y , 1953 

Females /n = 10/,: 

F i g . 5.: 
Cephalobus p e r s e g n i s B a s t i a n , 1865 

A. - A n t e r i o r end w i t h complete oesophagus 
B. - Female v u l v a r e g i o n w i t h eggs, l a t e r a l v i e w 
C. - Female t a i l , l a t e r a l view 
D. - Male t a i l w i t h c a u d a l p a p i l l a e , l a t e r a l v iew 
E. - Male s p i c u l e s , d o r s a l v i e w 



T a b l e 3 
3. táblázat 

I n s e c t S p e c i e s I n f e s t e d w i t h Nematodes 
Bogár f a j ok fonálféreg-fertőzőttsége 
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 Nematode s p e c i e s 
Fonálféreg-faj ok 
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Order: C o l e o p t e r a 
1 . P i m e l i a a n g u l a t a F. 
2. B l a p s p o l y c h r e s t a 

F o r s k . 

3. Scarabaeus s a c e r L. 

171 

755 

210 

10 

455 

112 

5,8 

60,3 

53,4 

A l a i m u s p r i m i t i v u s 

A l a i m u s p r i m i t i v u s 
P hysocephalus s e x a l a 
t u s 

R h a b d i t i s a x e i 
.Cephalobolus p e r s e g -

n i s 
M e s o r h a b d i t i s s p i c u -
l i g e r a 

P a n a g r o l a i m u s w i c h 
manni 

R h a b d i t o l a i m u s c r a s s u s 
Physocephalus s e x a l a 
t u s 

100.0 

2.3 

93,2 
4,5 

26 .6 

22 ,3 

10,7 
17,7 
22.7 



L • 1.371 - 1.637 mm; a= 19 - 2 3 . 1 ; b= 6.8 - 6.9; 
c = 14.5 - 14.6; V = 87 - 89 % 
Maies /n = 10/,: 
L = 1.171 - 1.188 mm; a= 17.7 - 18.6; b= 5.5 - 5.6; 
c = 37.1 - 68.9 

C u t i c l e s l i g h t l y s t r i a t e d . S i x s p h e r i c a l l i p s p r e s e n t w e l l o f f 
s e t and e v e r y l i p w i t h a s i n g l e s e t o x p a p i l l a / F i g . 6-B/. Mouth 
c a v i t y f o u r t o f i v e t i m e s as l o n g as w i d e , mouth c a v i t y 28 ii> 

l o n g , body n a r r o w i n g i m m e d i a t e l y b e h i n d v u l v a . 

Oesophagus / F i g . 6-A/ c o n s i s t i n g o f c o r p u s , median b u l b , i s t h 
mus and b a s a l b u l b ; b a s a l b u l b w i t h s t r o n g l y s c l e r o t i z e d v a l v e . 
E x c r e t o r y p o r e o p p o s i t e b a s a l b u l b . Nerve r i n g c l e a r and s u r 
r o u n d i n g i s t h m u s . 

Female t a i l / F i g . 6-C/ s h o r t e r t h a n t h a t o f male, p o i n t e d , co
n i c a l . A d u l t female w i t h a s i n g l e o v a r y , p r o d e l p h i c , n o t r e -
f l e x e d . V u l v a p o s t e r i o r . Few eggs p r e s e n t i n u t e r u s . Means o f 
d e p o s i t e d eggs: 51 ju, l o n g and 25 kx> b r o a d . L a r v a a f t e r i t s t h i r d 
m o u l t r e a c h i n g 1,056 mm i n l e n g t h and 0.048 mm i n b r e a d t h , 

Male t a i l / F i g , 6-D, E, F, G, and H/ p e l o d e r a n , s h o r t and p o i n 
t e d c o n i c a l . Bursa p r e s e n t , p e l o d e r a n , open and about 101 u-
l o n g , s u p p o r t e d by 10 p a i r s o f c a u d a l p a p i l l a e : two p a i r s i n 
p r e a n a l p o s i t i o n , f i v e p a i r s i n m i d d l e r e g i o n , and t h r e e p a i r s 
c l o s e t o t i p o f t a i l . 

F i g , 6.: 
M e s o r h a b d i t i s s p i c u l i g e r a / S t e i n e r , 1936/, D o u g h e r t y , 1953 
A. - Female f r o n t end w i t h c o m p l ete oesophagus 
B. - Female mouth c a v i t y , s i d e v i e w 
C. - Female v u l v a and a n a l r e g i o n , l a t e r a l v i e w 
D. , E. - Male t a i l , l a t e r a l v i e w 
F. - Male t a i l , v e n t r o - l a t e r a l v i e w 
G. - Male t a i l , v e n t r a l v i e w 
H. - Male s p i c u l e s and gubernaculum 



F i g . 6. 



S p i c u l e s p a i r e d , n a r r o w , l o n g , b r o w n i s h and about f o u r t i m e s as 
wide as a n a l body w i d t h ; a n t e r i o r l y knobbed. Gubernaculum 24-32 
LL l o n g , s p i c u l e s 61-72 juu l o n g . 

H o s t : Scarabaeus s a c e r L. 
L o c a l i t y : Abu-Rawash, C a i r o , EGYPT 

3 , - 3. Pan a g r o l a i m u s wichmanni Rühm, 1956. 

Females /n = 1 0 / J : 
L = 1.220 - 1.265 mm; a= 13.6 - 14.2; b= 4.2 - 4.3; 
C - 12.7 - 12.8; V = 68 % 
Males /n = 10/: 
L = 0.99 - 1.03 mm; a= 11.4 - 11.6; b= 3.8 - 3.9; 
C = 17.4 - 18. 

Two c i r c l e t s o f l i p p a p i l l a e p r e s e n t . C h e i l o s t o m a rounded', t r i 
a n g u l a r , 42 - 44 y u/long. P r o t o r h a b d i o n l o n g e r than m e s o r h a b d i -
on. Oesophagus / F i g . 7-B/ p a n a g r o l a i m o i d ; a n t e r i o r p a r t c y l i n d 
r i c a l , i s t h m u s s h o r t e r t h a n i t s a n t e r i o r p a r t and l e a d i n g t o a 
b a s a l , v a l v a t e b u l b . 

A d u l t female 1.265 mm l o n g and 93 yU- b r o a d . A s i n g l e gonad p r e 
s e n t , o v a r y t i p r e f l e x e d ' , p o s t - v u l v a a l m o s t as f a r as anus. 
P o s t - v u l v a sac about b o d y - w i d t h i n l e n g t h ; v u l v a p o s t e r i o r and 
u t e r u s c o n t a i n i n g s e v e r a l eggs a t a t i m e / F i g . 7-C/. Female 
t a i l / F i g . 7-D/ conoid', more t a p e r i n g t o w a r d s end. 

Male t a i l / F i g . 7-E/ c o n i c a l , short.- s u p p o r t e d by s i x p a i r s o f 
c a u d a l p a p i l l a e ; t h r e e p a i r s i n p r e - a n a l p o s i t i o n , t h r e e p a i r s 
a r r a n g e d a t base of c o n i c a l t a i l . S p i c u l e s 44 /.t - l o n g , p a i r e d , 
f u s e d and knobbed a t t h e i r a n t e r i o r ends. Gubernaculum 14 jx 
l o n g * 

H o s t : Scarabaeus s a c e r L. 
L o c a l i t y : Abu-Rawash, Cairo', EGYPT 



3. - 4 . R h a b d i t o l a i m u s c r a s s u s /Körner1, 1954/ 

Females /n = 10/: 
L = 0,925 - 1,145 mm; a= 14*2 - 16,9; b«= 5,8 - 6,8; 
C = 13.4 - 16.6; V = 81.5 - 87 %. 
Males /n = 10/: 
L • 0.656 - 0.928 mm; a= 15.6 - 17.4; b= 4.2 - 6 ; 
c = 14.3 - 17. 

Body r e l a t i v e l y t h i c k * C u t i c l e w i t h l o n g s t r i a t i o n s . L i p s c l o s 
ed w i t h s i x v e r y s m a l l p a p i l l a e . Mouth c a v i t y n a r r o w , s m a l l , 18 
/4/l o n g . C h e i l o s t o m a c o n s i s t i n g o f . prostoma and mesostoma. Oeso-

F i g . 7.,; 
Pana g r o l a i m u s wichmanni Rühm, 1956 

.A. - Female f r o n t end showing stoma 
B„ - Female a n t e r i o r p a r t o f body w i t h oesophagus 
C. - Female v u l v a r e g i o n , l a t e r a l v i e w 
D. - Female t a i l , l a t e r a l v i e w 
E. - Male t a i l ' , s i d e v i e w 
F. - Male s p i c u l e s and gubernaculum, s i d e v i e w 



phagus n a r r o w , l o n g c o n s i s t i n g o f p r o c o r p u s , median b u l b , i s t h 
mus and b a s a l b u l b . Nerve r i n g c o n s p i c u o u s and p r e s e n t . E x c r e 
t o r y pore a t l e v e l o f b a s a l b u l b o f oesophagus. 

Female t a i l c o n i c a l , t a p e r i n g t o wards the p o s t e r i o r end. Female 
w i t h a s i n g l e gonad, p r o d e l p h i c , u t e r u s sac n o t e x i s t i n g . U t e 
rus c o n t a i n i n g many eggs and embryos. V u l v a p o s t e r i o r . 

A B C 

F i g . 8.:: 
R h a b d i t o l a i m u s c r a s s u s /Körner, 1954/ 

A. - F r o n t end, l a t e r a l v iew 
B. - Male t a i l , v e n t r a l view 
C. - Female v u l v a and a n a l r e g i o n , l a t e r a l v i e w 

Male t a i l / F i g . 8-B/ l e p t o d e r i c . Bursa p r e s e n t but n o t e n c i r 
c l i n g t a i l end and -supported by t e n p a i r s o f c a u d a l p a p i l l a e ; 
one p a i r i n p r e - a n a l , t h r e e p a i r s i n a d a n a l p o s i t i o n , s i x p a i r s 
t y p i c a l l y a r r a n g e d a t t a i l end. Male t a i l 46 - 55 ju, l o n g . S p i 
c u l e s p a i r e d , 36 - 42 y i u l o n g , s t r o n g , p r o x i m a l l y knobbed and 
cu r v e d • 

Host!: Scarabaeus s a c e r 
L o c a l i t y : Abu-Rawash, C a i r o , EGYPT 



SYMPTOMS OF PARASITISM ON HOST 

P a r a s i t i s m by nematodes o c c u r r e d g e n e r a l l y by t h e l a r v a n s t a 
ges. E c t o p a r a s i t i s m a p p a r e n t l y f a i l e d t o a f f e c t t h e h o s t , used 
o n l y as c a r r i e r and d i s t r i b u t o r . I n some cases t h e l a r v a l e c t o 
p a r a s i t e s were n o t i c e d t o cause t r a c e s o f damage t o t h e i n t e r 
s e g m e n t a l o r c e r v i c a l membranes o f c e r t a i n i n s e c t s , eg. Ocnera 
h i s p i d a F o r s k . , O n i t i c e l l u s p a l l e n s O l i v . a n d S a p r i n u s semipunc-
t a t u s F. / A L I e t a l , 1 9 7 1 / . 

I n t e s t i n a l e n d o p a r a s i t e s caused damage t o t h e i r i n s e c t h o s t s 
when i n f e s t a t i o n was i n t e n s e . H a e m o c o e l i c o l o u s o r w a n d e r i n g en
d o p a r a s i t e s o f t e n caused damage t o t h e gonads, p r e v e n t i n g fema
l e s from o v i p o s i t i n g , o f t e n e n ding i n death o f h o s t ; these ob
s e r v a t i o n s were proved h i s t o l o g i c a l l y and e x p e r i m e n t a l l y . Lon
g i t u d i n a l s e c t i o n s o f t h e i n f e s t e d b e e t l e s / P l a t e I-A, B and C/ 
show t h e p a r a s i t i c nematodes w a n d e r i n g i n the h o s t haemocoele 
and damaging t h e gonads. P l a t e I-D shows t h e same s e c t i o n of an 
u n i n f e s t e d b e e t l e w i t h t h e gonads undamaged. 

I n t h e e x p e r i m e n t s 25 a r t i f i c i a l l y i n f e s t e d specimens o f Bla p s 
p o l y c h r e s t a F o r s k . were k e p t i n a g l a s s j a r w i t h s t e r i l i z e d wet 
sand and k e p t a t 28 °C. The b e e t l e s were n o r m a l l y f e d . I n f e s t a 
t i o n was t r a n s m i t t e d by haemocoele e n d o p a r a s i t e s e x t r a c t e d from 
n a t u r a l l y i n f e s t e d b e e t l e s * As a r e s u l t , a l l i n d i v i d u a l s d i e d 
w i t h i n 22 days. E x a m i n a t i o n o f the dead b e e t l e s by d i s s e c t i o n 
showed the damage o u t l i n e d above. The sand i n t h e j a r a l s o con
t a i n e d the p a r a s i t i c nematodes, proved by s i f t i n g . I n f a c t t h e 
haemocoele e n d o p a r a s i t e s can be used i n b i o l o g i c a l c o n t o l . 

SUMMARY 

The b e e t l e s p e c i e s examined, P i m e l i a a n g u l a t a F., B l a p s p o l y 
c h r e s t a F o r s k . and Scarabaeus sacer L., were c o l l e c t e d a t Most-
t o r o d and Abu-Rawash, E g y p t , a t v a r i o u s d a t e s . The specimens 



were examined e x t e r n a l l y and i n t e r n a l l y t o d e t e c t t h e i r i n f e c 
t i o n w i t h nematodes. 

Of 1136 b e e t l e s , 577 specimens /50.8 %/ "Table 3" were f o u n d 
t o be i n f e s t e d by nematodes. Nematode l a r v a e e x t r a c t e d from t h e 
i n f e s t e d b e e t l e s were r e a r e d on v a r i o u s a r t i f i c i a l media; t h e 
methods o f r e a r i n g , d r a w i n g , m e a s u r i n g and d e s c r i p t i o n o f the 
nematodes are d e s c r i b e d . 

Nematodes a s s o c i a t e d w i t h the i n f e s t e d b e e t l e s were c l a s s i f i e d 
i n t o e c t o p a r a s i t i c and e n d o p a r a s i t i c g r o u p s . The e c t o p a r a s i t e s 
were R h a b d i t i s a x e i , Cephalobus p e r s e q n i s , M e s o r h a b d i t i s s p i c u - 
l i q e r a /Fam. R h a b d i t i d a e / , P a n a q r o l a i m u s wichmanni /Fam. Pana-
g r o l a i m i d a e / and R h a b d i t o l a i m u s c r a s s u s /Fam. D i p l o g a s t e r i d a e / 
and the e n d o p a r a s i t e s A l a i m u s p r i m i t i v u s /Fam. A l a i m i d a e / , pa-
r a s i t i n g t h e h o s t i n t e s t i n e , and Physocephalus s e x a l a t u s /Fam. 
P h y s a l o p t e r i d a e / , p a r a s i t i n g t h e h o s t haemocoele. I n f e c t i o n 
w i t h nematodes o c c u r r e d e i t h e r e x t e r n a l l y and i n t e r n a l l y i n one 
s p e c i e s /one and t h e same specimen/ o r e x t e r n a l l y o n l y . The e f 
f e c t s o f nematodes on t h e i r h o s t s were d i s c u s s e d h i s t o l o g i c a l l y 
and e x p e r i m e n t a l l y . 
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Nem, = Nematode ; 
Ov. = Ovary 



A L I , M. — W A H A B , A. — E L - K I F E L , A.: Élősködő fonálférgek 
(Nematoda) egyiptomi bogarakból 

A szerzők vizsgálatokat végeztek a fonálférgeknek a r o v a r o k e l 
l e n i biológiai védekezésben történő felhasználására. E g y i p t o m 
ban hasonló vizsgálatok e d d i g nem f o l y t a k . 

Vizsgált bogárfajok: P i m e l i a a n g u l a t a F., B l a p s p o l y c h r e s t a 
F o r s k . és Scarabaeus s a c e r L. E f a j o k a t M o s t t o r d és Abu-Rawash 
/Kairó/ helységekben gyűjtötték, a t a l a j f e l s z i n e a l a t t i s z e r 
ves anyagban vagy homokban. A begyűjtött 1136 bogár közül 577 
/50.8 %/ fertőzött v o l t fonálféreggel / 3 . táblázat/. 

Emlitésre méltó, hogy a P i m e l i a a n g u l a t a é s Scarabaeus sacer 
példányok többsége Abu-Rawash környékéről, homokos talajból 
származik. Az első f a j t közvetlen a t a l a j f e l s z i n e a l a t t gyűj
tötték, a h o l a t a l a j csaknem száraz v o l t /a bogarak fertőzött-
sége 5,8 %-os/,mig a másik f a j t 60-100 cm mélységben a t a l a j b a n 
találták. Ebben a mélységben a t a l a j nedvessége v i s z o n y l a g ma
gas, s z e r v e s a n y a g - t a r t a l m a nagy. Többek között ez az oka annak, 
hogy a Scarabaeus s a c e r fónálféreg-fertőzöttsége nagyobb /53,4 
%/* 

Az Egyiptomban gyűjtött b o g a r a k k a l együttélő fonálférgeket két 
c s o p o r t b a o s z t h a t j u k : 
1 . Ektoparaziták : R h a b d i t i s a x e i , Cephalobus p e r s e q n i s , Meso- 
r h a b d i t i s s p i c u l i q e r a /Fam.: R h a b d i t i d a e / , R h a b d i t o l a i m u s c r a s - 
sus /Fam.: D i p l o g a s t e r i d a e / és Pa n a q r o l a i m u s wichmanni /Fam.: 
P a n a g r o l a i m i d a e / . 

2. Endoparaziták : A l a i m u s p r i m i t i v u s /Fam.: A l a i m i d a e / és Phy 
s o c e p h a l u s s e x a l a t u s /Fam.: P h y s a l o p t e r i d a e / . 

A szerzők megkísérelték az endoparazitákat mesterséges tápta
l a j o n f e l n e v e l n i , de ez nem sikerült. Az ektoparaziták h u s k i v o -



natból, burgonyakaparékból és agárból készült táptalajon jól 
fejlődtek. 

A bogarak fertőzöttsége a nyári hónapokban v o l t a legintenzí
vebb. Elsősorban az istállótrágyában és a rothadó s z e r v e s a n y a g 
ban élő bogarak fertőződtek. Az e k t o - és e n d o p a r a z i t a fonálfér
gek lárvaállapotukban fertőzik a g a z d a r o v a r t . A bélcsatornában 
élősködő fonálférgek csak a k k o r okoznak kárt a g a z d a r o v a r b a n , 
ha a fertőzés erős. Az enyhe fertőzést az e p i t h e l i u m tolerálja. 
A haemolymphában élő vagy vándorló endoparaziták a g a z d a r o v a r 
i v a r m i r i g y e i t kárositják, e z z e l megakadályozzák a nőstények t o 
jásrakását. Gyakran e l p u s z t u l a ga z d a r o v a r a nagyszámú élősködő 
hatására. Ezeket a megfigyeléseket szövettani m e t s z e t e k k e l b i 
zonyítják a szerzők. 

A fonálférgekkel végzendő biológiai védekezési kisérletek során 
e megfigyeléseket f i g y e l e m b e k e l l v e n n i . 
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