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INTRODUCTORY.

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

u n i v e r s a l l y  c h a r a c t e r i s e d  by  t h e i r  h a b i t  o f  j u m p i n g  a n d  h e n c e  

o f t e n  c a l l e d  j u m p i n g  p l a n t  l i c e .  I n  a p p e a r a n c e  t h e y  r e s e m b l e  

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

C o c c i d a e  a n d  A l e u r o d i d a e  a n d  a c c o r d i n g  t o  t h e  r e c e n t  w ork  o f  

P u s s a r d  ( 1 9 3 3 )  p r o d u c e  t h e  same k i n d  o f  s t y l e t  s h e a t h  on 

t h e i r  h o s t  p l a n t s  a s  do t h e  l a t t e r  on t h e i r s *  Some s p e c i e s  

a r e  m o n o p h a g o u s ,  b u t  many l i v e  a n d  b r e e d  on  m ore  t h a n  one  

member  o f  t h e  h o s t  g e n u s ,  a l t h o u g h  u s u a l l y  t h e r e  i s  a  

f a v o u r e d  s p e c i e s  on  w h i c h  t h e  g r e a t e s t  i n f e s t a t i o n  o c c u r s .

A g a in  r e c e n t  a d v a n c e s  i n  o u r  k n o w l e d g e  o f  t h e  b i o l o g y  o f  

t h e s e  i n s e c t s  ^ave r e v e a l e d  t h e  f a c t  t h a t  many s p e c i e s  h a v e  

a l t e r n a t i v e  h o s t  p l a n t s  t o  w h i c h  t h e y  m i g r a t e  i n  w i n t e r ,  t o  

l i v e  a n d  f e e d  b u t  n o t  t o  o v i p o s i t .

I n  s i z e  P s y l l i d a e  a r e  s m a l l  i n s e c t s ,  m e a s u r i n g . o n  a n  

a v e r a g e , 3 t o  4  mm. i n  l e n g t h .  The s m a l l e s t  known member i s  

a n  I t a l i a n  s p e c i e s ,  A n h a l a r a  m e n o z z i i  L a i n g ,  1 mm. i n  l e n g t h  

w h i l e  R h i n o e o l a  e r i c a e  C u r t ,  a n o t h e r  v e r y  s m a l l  s p e c i e s , m e a s u r e s  

a b o u t  mm. m o r e .  The g r e a t e s t  l e n g t h ,  on  t h e  o t h e r  h a n d ,  

i s  a t t a i n e d  b y  a  s p e c i e s  f r o m  B o r n e o ,  M e g a t r i o z a  g r a n d i s  

C r a w f ,  m e a s u r i n g  8 mm. o r  m ore  f r o m  h e a d  t o  t i p  o f  f o l d e d  

w i n g s .  O t h e r  l a r g e  s p e c i e s  a r e  C r e i i s  l o n g i p e n n i s  W a lk ,  

P h a c o p t e r o n  ( Ph aco so m a  K i e f f . )  l e n t i g i n o s u m  B u c k ,  and  

P s . v l l i a  a l n i  L i n .  I n  some c a s e s  t h e  b o d y  i t s e l f  i s  s m a l l  

b u t  t h e  w i n g s  e x t e n d  f a r  b e y o n d  t h e  t i p  o f  t h e  abdomen a n d
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g i v e  t h e  i n s e c t  a  g r e a t l y  e x a g g e r a t e d  a p p e a r a n c e  o f  s i z e *

Some o f  s u c h  s p e c i e s  a r e  L e u r o n o t a  magna L a i n g ,  M acrohom ntoma 

(*  P s e u d o r i o p s . v l l a  N ew s t )  n v a s a e . v a r  n i g r o f a s c i a t a  L a i n g ,  

M ycoP3 .y l la  f i c i  F r o g g ,  a n d  P a u r o p a . v l l a  b e e s o n i  L a i n g .

HISTORICAL ACCOUNT.

The s t u d y  o f  P s y l l i d a e  may be  s a i d  t o  d a t e  f r o m  t h e  

t i m e  o f  L i n n a e u s  who named a n d  d e s c r i b e d  many s p e c i e s .  A 

l a r g e  num ber  w e r e  d e s c r i b e d  a n d  f i g u r e d ,  i n  t h e  l a s t  

c e n t u r y ,  w i t h  s h o r t  b i o l o g i c a l  n o t e s  i n  some c a s e s  by  Low 

i n  Germany a n d  S c o t t  i n  B r i t a i n .  The l a t t e r ? s  c o n t r i b u t i o n s  

s c a t t e r e d  m o s t l y  t h r o u g h o u t  t h e  p a g e s  o f  t h e  E n t o m o l o g i s t s ’ 

M o n th ly  M a g a z i n e ,  s e r v e d  t o  m i c e  known t h e  B r i t i s h  s p e c i e s  

o f  P s y l l i d a e  a n d  h i s  m o n o g ra p h  ( 1876) l a r g e l y  f o r m e d  t h e  

b a s i s  t w e n t y  y e a r s  l a t e r  ( 1896) o f  E d w a r d ’ s w o rk  on  B r i t i s h  

P s y l l i d a e ,  w h i c h  i s  s t i l l  t h e  a u t h o r i t a t i v e  w o rk  f o r  t h i s  

f a m i l y  i n  t h e  B r i t i s h  I s l e s .  Of t h e  o t h e r  e a r l y  w o r k e r s  

m e n t i o n  may b e  made o f  F o r s t e r  ( 1 8 4 8 )  i n  Germ any,  who 

d e s c r i b e d  many new E u r o p e a n  s p e c i e s ,  o f  Ashmead ( l 88l ) ,  who 

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

a c c o u n t s  o f  t h e  l i f e  h i s t o r i e s  o f  t h r e e  new s p e c i e s  f ro m  

F l o r i d a ,  a n d  o f  M a s k e l l  ( 1899) ,  who made t h e  f i r s t  c o n t r i b 

u t i o n  t o  o u r  k n o w l e d g e  o f  t h e  P s y l l i d a e  o f  Hew Z e a l a n d ,  by  

d e s c r i b i n g  t h e  a d u l t ,  ’ p u p a ’ a n d  ’ l a r v a ’ o f  f o u r  new s p e c i e s .

I t  seems n a t u r a l  t h a t  t h e  o n l y  d e t a i l e d  l i f e  h i s t o r y  

s t u d y  i n  t h e  l a s t  c e n t u r y  was made on a  s p e c i e s  o f  e conom ic  

i m p o r t a n c e ,  P s y l l i a  p . v r i c o l a . F o r s t ,  by  S l i n g e r l a n d  ( 1892) 

w h i l e  i t  i s  p r o b a b l y  t h i s  same s p e c i e s  w h i c h ,  u n d e r  t h e  name 

°£ £*• p y r i  L i n ,  was  s t u d i e d  b i o l o g i c a l l y  by  C u r t i s  (1 8 4 2 )
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f i f t y  y e a r s  e a r l i e r  i n  E n g l a n d .

An o u t s t a n d i n g  a n a t o m i c a l  w o rk  on  P s y l l i d a e  i n  t h e  l a s t  

c e n t u r y  i s  t h a t  o f  W i t l a c z i l  ( 1885) ,  o f  w h i c h  m e n t i o n  i s  made 

s u b s e q u e n t l y .

E a r l y  i n  t h e  p r e s e n t  c e n t u r y  E r o g g a t t  ( 1900- 1902) 

p u b l i s h e d  d e s c r i p t i o n s  o f  a l l  s t a g e s  o f  some A u s t r a l i a n  

s p e c i e s  a n d  g a v e  a  s h o r t  r e v i e w  o f  t h e  r e f e r e n c e s  made t o  

them  by  p r e v i o u s  w o r k e r s  n o t  s p e c i f i c a l l y  c o n c e r n e d  w i t h  t h e  

s t u d y  o f  P s y l l i d a e  o f  t h a t  r e g i o n .  S u l c  ( 1 9 0 7 - 1 9 1 3 )  a  

l i t t l e  l a t e r ,  c o n t r i b u t e d  a  num ber  o f  p a p e r s ,  c h i e f l y  on t h e  

g e n e r a  P s y l l i a  a n d  T r i o z a ,  i n c l u d i n g  a  s y s t e m a t i c  s t u d y  o f  

t h e  s p e c i e s  l i v i n g  on w i l l o w s ,  a n d  a b o u t  t h e  same t i m e  

J a p a n e s e  P s y l l i d a e  w e r e  s t u d i e d  by  Kuwayama (1 9 0 7 -1 9 1 0 )®  

D u r i n g  m ore  r e c e n t  t i m e s  c o n s i d e r a b l e  w o rk  on  t h i s  f a m i l y ,  

m o s t l y  s y s t e m a t i c ,  h a s  b e e n  d o n e  b y  C r a w f o r d  ( 1 9 0 4 - 1 9 2 8 ) ,  

f i r s t l y  on A m e r i c a n  a n d  l a t e l y  on  s u b t r o p i c a l  a n d  t r o p i c a l  

s p e c i e s .  I n  p a r t i c u l a r  m e n t i o n  may b e  made o f  h i s  m o n o g ra p h  

o f  New W o r ld  P s y l l i d a e  ( 1 9 1 4 )  w h i c h  i n  a d d i t i o n  t o  b e i n g  a  

s y s t e m a t i c  w o r k ,  c o n t a i n s  a  u s e f u l  summary o f  t h e  m o r p h o l o g 

i c a l  c h a r a c t e r s  o f  t h e  f a m i l y .  A u s e f u l  p u b l i c a t i o n  on 

P s y l l i d a e  i s  a  p u r e l y  s y s t e m a t i c  w o rk  by  Aulmann ( 19 13 ) .

I n  B r i t a i n  r e c e n t  s y s t e m a t i c  w o rk  on P s y l l i d a e  h a s  b e e n  d one  

by  L a i n g  ( 1922- 1930) .  O t h e r  r e c e n t  a n d  p r e s e n t  w o r k e r s  on  

t h e  f a m i l y ,  i n c l u d i n g  B r i t t a i n  ( 1922- 1923) P e r r i s  ( 1923- 1933) 

B o s e l 11 ( 1929- 1932) K l y v e r  ( 1 9 3 0 - 1 9 3 3 )  S p e y e r  ( 1929) 

M i n c k i e w i c z  ( 1924- 1927 ) a n d  Weber  ( 1929) a r e  m e n t i o n e d  i n  

r e l e v a n t  p l a c e s  i n  t h e  n e x t  two s e c t i o n s .

W i th  t h e  g r o w i n g  a p p r e c i a t i o n  o f  t h e  e c o n o m ic  i m p o r t a n c e
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o f  t h e  f a m i l y  i n  t h e  l a s t  two d e c a d e s ,  many s t u d i e s  h a v e  "been 

made o f  i n j u r i o u s  s p e c i e s ,  o f  w h i c h  b y  f a r  t h e  g r e a t e r  a t t e n t i o n  

h a s  b e e n  g i v e n  t o  P s y l l i a  r o a l i  S c h m i d b e r g e r  a n d  t h e  p e a r  

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

c h i e f l y  s t u d i e d  by  B r i t t a i n  ( l o c .  c i t . ) i n  A m e r i c a ,  S p e y e r  

( l o c .  c i t .  ) a n d  TSeber ( l o c .  c i t .  ) i n  Germany a n d  

M i n c k i e w i c z  ( l o c .  c i t » ) i n  P o l a n d .  The l a t t e r  c o m p r i s e  m ore  

t h a n  one  s p e c i e s  a n d  w ork  on them  h a s  b e e n  d one  v a r i o u s l y  i n  

t h e  U n i t e d  S t a t e s  a n d  t h e  C e n t r a l  E u r o p e a n  c o u n t r i e s  b y  

s e v e r a l  a u t h o r s .

So f a r  a s  S c o t l a n d  i s  c o n c e r n e d  t h e r e  h a s  b e e n  no p r e v i o u s  

w o rk  on  P s y l l i d a e .

ECONOMIC IMPORTANCE.

A f a i r l y  l a r g e  number  o f  P s y l l i d a e  a r e  p e s t s  o f  v a r y i n g  

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

a n d  some s p e c i e s  o f  T r i o z a  a r e  t h e  m o s t  s e r i o u s  a n d  h a v e  

n e c e s s i t a t e d  e l a b o r a t e  c o n t r o l  m e a s u r e s .  The c u l t i v a t e d  

h o s t s  a r e  u s u a l l y  f r u i t  o r  o r n a m e n t a l  t r e e s  a n d  s h r u b s  a n d  

i n j u r y  i n  m o s t  c a s e s  i s  d one  by  t h e  nymphs s u c k i n g  t h e  s a p  

f r o m  t h e  h o s t  t i s s u e s .  As a  r u l e  t h e  f i r s t  two im m a tu r e  

s t a g e s  a r e  n o t  so h a r m f u l  a s  t h e  l a s t  t h r e e .  T h e r e  a r e ,  

h o w e v e r ,  two c a s e s  known i n  w h i c h  i n j u r y  i s  s a i d  t o  b e  

c o m m i t t e d  b y  t h e  a d u l t s .  The f i r s t  i s  t h a t  o f  P .  p y r i c o l a  

P o r s t ,  w h i c h  a c c o r d i n g  t o  A w a t i  ( 1 9 1 5 )  " s e c r e t e  h o n e y - d e w  

a n d  w e t  t h e  s u r f a c e s  o f  t h e  l e a v e s "  on  w h i c h  g ro w s  a n  

i n j u r i o u s  f u n g u s ,  C l a d o s p o r i u m  h e r b a r i u m . The s e c o n d  

i n s t a n c e  i s  t h a t  o f  P a r a t r i o z a  c o c k e r e l l i  S u l c ,  a b o u t  w h i c h  

e v i d e n c e  h a s  r e c e n t l y  b e e n  b r o u g h t  f o r w a r d  b y  B i n k l e y



( 1929) t o  show t h a t  t h i s  s p e c i e s  i s  a t  l e a s t  c o n c e r n e d  i n  

t r a n s m i t t i n g  a n d  s p r e a d i n g  a  v i r u s  d i s e a s e  o f  c e r t a i n  

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

M e n t i o n  may a l s o  h e  made i n  t h i s  c o n n e c t i o n  o f  t h e  

i n v e s t i g a t i o n s  o f  C h a t t e r j i  ( 1 9 3 2 )  on t h e  s p i k e  d i s e a s e  o f  

s a n d a l  i n  S o u t h  I n d i a ,  i n  w h i c h  h e  show ed  t h a t  t h e  p e r c e n t 

a g e  i n c i d e n c e  o f  P s y l l i d s  i n  d i s e a s e d  a r e a s  was much 

g r e a t e r  t h a n  i n  h e a l t h y  ones® I t  i s  p o s s i b l e  t h a t  t h e s e  

i n s e c t s  may t u r n  o u t  t o  h e  v e c t o r s  o f  t h e  v i r u s  o f  s p i k e  

d i s e a s e ,  h u t  d e f i n i t e  e v i d e n c e  a g a i n s t  t h e m  i s  so  f a r  

l a c k i n g ®  The o n l y  c a s e  o f  e c o n o m ic  b e n e f i t ,  t h o u g h  o f  v e r y  

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

M a s k e l l ,  w h o se  s e c r e t i o n  a c c o r d i n g  t o  M a s k e i l  ( 1889) ,  u n d e r  

t h e  name o f  ’Mana* was  l a r g e l y  c o l l e c t e d  b y  t h e  a b o r i g i n e s  

o f  A u s t r a l i a  f o r  food®

The f o l l o w i n g  a r e  t h e  c h i e f  s p e c i e s  o f  e co n o m ic  

i m p o r t a n c e

5

S p e c i e s . H o s t L o c a l i t y A u t h o r Rem arks

1 . P s y l l i a  m a l i  
S c h m i d b e r g e r A p p le

E u r o p e
C an ad a

S p e y e r  1929 
B r i t t a i n

1923

V e ry
s e r i o u s
p e s t .

2® P .  n v r i c o l a  
F o r s t . P e a r

N .A m er
i c a .  

E u r o p e

S l i n g e r l a n d
1892 «

3. P .  p y r i s u g a A u s t r i a  
& o t h e r  
p a r t s  
o f
E u r o p e .

M i e s t i n g e r
1920.F o r s t »

4 . P .  p .v r i  L i n I! E u r o p e Gudkov
1 9 1 4 .

5 . P .  h e x a s t i g m a  
H o r v .

19 H u n g a ry
E a s t e r n
S i b e r i a
J a p a n

S u l c
1 9 1 4
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S p e c i e s H o s t L o c a l i t y A u t h o r Rem arks

6 . P .  b u x i  L i n . Box A m e r ic a
E u r o p e

H a m i l t o n
1926

N o t
s e r i o u s

7 . P s . y l l o o s i s
f r a x i n i c o l a

P o r s t

Ash A m e r i c a
E u r o p e

F e l t
19 11

8* E u r h i n o c o l a E u c a l y  New M a s k e l l A ls o  r e p o r t e d
e u c a l v n t i

M a s k e l l
p t u s Z e a l a n d 1889 i n  B r i t a i n  by 

F ox  W i l s o n  i n  
G a r d .  Chr® 

1 9 2 4 .

9 . T r i o z a  a l a c r i s  
F l o r .

L a u r e l A m e r i c a
E u r o p e

M i l e s
1928

10 . T .  v i r i d u l a  
Z e t t

C a r r o t E u r o p e O z o l s
1926

1 1 . T .  t r i o u n c t a t a  
F i t c h

B l a c k 
b e r r y

A m e r i c a P e t e r s o n
1923

i—1 ru • T .  m e rw e i  
P e t t y .

C i t r u s S o u t h
A f r i c a

Van D er  
Merwe 

1 9 2 3 .

13. T. l i t s e a e  
G i a r d

V a n i l l a
L a u r e l
O r c h i d

R e u n i o n B o r d a g e  
1 9 1 4 .

1 4 . T .  b u x t o n i  
L a i n g

F i g P a l e s t i n e B u x t o n
1 9 2 4

I ? - T .  f l a v i o e n n i s  
F ö r s t

L e t t u c e F r a n c e N o e l
1913

l 6 a T .  n i g r i c o r n i s T u r n i p 11 11 11

17- T. d i o s n v r i  
Ashm.

P e r s i m 
mon

A m e r i c a B r i t t o n
1927

H» O
O 9 E u n h v l l u r a

o l i v i n a
C o s t a

O l i v e E u r o p e Todd
1927

19» D i o h o r i n a  
c i t r i  

Kuw.

C i t r u s I n d i a H u s a i n  & 
N a t h

1 9 2 7 .

e
OCM P a r a t r i o z a

c o c k e r e l l i
S u l c .

Tomato A m e r i c a E s s i g
1917

B i n k l e y
1929

C a r r i e r  o f
v i r u s
D i s e a s e .



P r a c t i c a l l y  a l l  t h e  P s y l l i d a e ,  w h o se  h a b i t s  a r e  know n,  

p r o d u c e  s e c r e t i o n s  i n  t h e i r  i m m a t u r e  s t a g e s .  S o m e t im e s  a d u l t  

f e m a l e s  l i k e  t h o s e  o f  P s v l l o p s i s  f r a x i n i c o l a  P o ' r s t  a n d  

P s y l l i a  m e l a n o n e u r a  P o r s t ,  a l s o  s e c r e t e  t i n y  d r o p l e t s  o f  waxy 

s u b s t a n c e .  The o n l y  e x c e p t i o n  t o  t h i s  u n i v e r s a l  s e c r e t o r y  

h a b i t  h a s  b e e n  r e c o r d e d  b y  U i c h a n c o  ( 192l ) ,  who n o t e d  t h a t  

P a u r o c e n h a l a  k l e i n h o f i a e U i c h a n c o ,  a  s p e c i e s  f r o m  t h e  

P h i l i p p i n e  I s l a n d s ,  p r o d u c e d  no s e c r e t i o n  i n  a n y  o f  i t s  

s t a g e s .  As a  r u l e ,  t h e  s e c r e t i o n  i s  e x u d e d  t h r o u g h  t h e  

s e t s  o f  p o r e s  s u r r o u n d i n g  t h e  a n a l  a p e r t u r e .  S o m e t im e s  

t h e r e  a r e  a d d i t i o n a l  p o r e s ,  s i t u a t e d  g e n e r a l l y  on  t h e  s u r f a c e  

o f  t h e  b o d y ,  a s  i n  P s y l l o n s i s  f r a x i n i c o l a . w h i c h  s u p p l e m e n t  

t h e  s e c r e t i o n  o f  t h e  c i r c u m a n a l  p o r e s .  I n  t h e  nymph o f  

P a c h y p s y l l a  v e n u s t a  O s t e n  S a c k e n ,  t h e  c i r c u m a n a l  p o r e  r i n g  

i s  a b s e n t ,  b u t  t h e  h a b i t s  o f  t h e  nymphs b e i n g  unknow n ,  

n o t h i n g  c a n  b e  s a i d  o f  t h e  s e c r e t o r y  a c t i v i t y  o f  t h i s  s p e c i e s .

The p h y s i c a l  n a t u r e  o f  t h e  s e c r e t i o n  i n  t h e  d i f f e r e n t  

g r o u p s  o f  s p e c i e s  o f  t h e  f a m i l y  d i f f e r s  c o n s i d e r a b l y .  I n  

some s p e c i e s  ( P s y l l i a  m a l i . P .  b u x i . A o h a l a r a  n e b u l o s a . e t c . )  

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

r i b b o n s  o r  t u b e s  s u r r o u n d e d  by  a  c o a t i n g  o f  l i g h t e r  t e x t u r e .

I n  t h e  nymphs o f  T r i o z a  u r t i c a e  a n d  a d u l t s  o f  a l l  s p e c i e s ,  

w h i c h  s e c r e t e  i n  t h a t  s t a g e ,  t h e  s e c r e t i o n  t a k e s  t h e  f o r m  o f  

l i t t l e  p e l l e t s  o f  waxy m a t t e r .  I n  o t h e r  s p e c i e s  ( P s y l l i a  

a l n i . P .  f o i r s t e r i . P s y l l o n s i s  f r a x i n i c o l a  e t c . )  i n  a d d i t i o n  

t o  t h e  waxy p a s t e - l i k e  s u b s t a n c e ,  t h e r e  i s  a  h u g e  m ass  o f  

f l u f f y  c o t t o n y  e x u d a t i o n ,  w h i c h  e n t i r e l y  c o v e r s  t h e  nymph i n  a  

maze  o f  e x t r e m e l y  f i n e  c o t t o n y  t h r e a d s .  More u n i f o r m l y
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r e g u l a r  s t r u c t u r e s  a r e  a l s o  s e c r e t e d  "by t h e  nyrapii3 o f  many 

s p e c i e s  o f  T r i o z a  a n d  P s y l l o p s i s , w h i c h  t a k e  t h e  f o r m  o f  

l o n g  s t i f f  s h a f t s ,  a r i s i n g  f r o m  t h e  b a s e s  o f  s m a l l  

m a r g i n a l  s e t a e  w h i c h  t h e y  s e v e r a l l y  e n c l o s e .  T h e s e  

s t r u c t u r e s  a r e  f r a g i l e ,  b r e a k  away e a s i l y ,  a n d  a r e  o f  v a r y 

i n g  l e n g t h s ,  t h e  l o n g e s t  e a s i l y  e x c e e d i n g  t h e  l e n g t h  o f  t h e  

"body. P s f f l l i a  n . v r i c o l a  i s  p r o b a b l y  t h e  o n l y  s p e c i e s  w h i c h  

s e c r e t e s  a  t r a n s p a r e n t  l i q u i d  i n s t e a d  o f  a  waxy s u b s t a n c e ,  

i n  w h i c h  i s  s a i d  t o  g row  t h e  i n j u r i o u s  f u n g u s  C l a d o s n o r i u m  

h e r b a r i u m .

C h e m i c a l l y  t h e  n a t u r e  o f  t h e s e  s e c r e t i o n s  d o e s  n o t  seem 

t o  v a r y  m u c h .  They a r e  i n s o l u b l e  i n  w a t e r ,  m i n e r a l  a c i d s ,  

c a u s t i c  p o t a s h  s o l u t i o n ,  e t h e r  an d  c h l o r o f o r m .  E t h y l  

a l c o h o l  d i s s o l v e s  them  m ore  r e a d i l y  when t h e y  a r e  f r e s h l y  

s e c r e t e d  t h a n  when t h e y  h a v e  b e e n  e x p o s e d  on  p l a n t s  f o r  

some t i m e .  The s h a f t - l i k e  s e c r e t i o n  a r i s i n g  f r o m  t h e  b a s e s  

o f  t h e  m a r g i n a l  s e t a e  w i t h s t a n d s  t h e  a c t i o n  o f  a l c o h o l  

l o n g e s t »  The f i n e  t h r e a d - l i k e  a n d  s i l k y  w h i t e  m a ss  

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

e v e n  i n  a l c o h o l .

DISTRIBUTION IN TIME.

E o s s i l  p s y l l i d a e  h a v e  b e e n  t a k e n  f r o m  t h e  l o w e r  P e r m i a n  

b e d s  o f  K a n s a s ,  a  w e l l  known s p e c i e s  b e i n g  P e r m o n s v l l a  

a m e r i c a n a  T i l l y a r d ,  L a t e r  f i n d s  i n c l u d e  s p e c i e s  f r o m  t h e  

u p p e r  P e r m i a n  r o c k s  o f  New S o u t h  W a l e s  a n d  t h e  O l i g o c o e n e  

b e d s  o f  t h e  I s l e  o f  W i g h t .  To a c c o m o d a t e  many o f  t h e s e  

s p e c i e s  a  new f o s s i l  f a m i l y ,  P e r m o p s y l l i d a e , w as  e r e c t e d  by  

T i l l y a r d  (1926) a n d  l a t e r  C a r p e n t e r  (1 9 3 1 ) forEied  a  new f o s s i l



d i v i s i o n  P a l a e o r h y n c h a  t o  i n c l u d e  P s y l l i d a e  a n d  o t h e r  H o m o p t e r a ,  

w hose  c h a r a c t e r s  p a r t o o k  o f  b o t h  t h e  A u c h e n o r r h y n c h a  a n d  

S t e r n o r r h y n c h a .  The i d e n t i f i c a t i o n  o f  t h e  s p e c i e s  i s  b a s e d  

c h i e f l y  on  t h e  c h a r a c t e r s  o f  t h e  t e g m i n a ,  a s  t h e s e  a l o n e  

w e r e  f o u n d  w e l l  p r e s e r v e d  i n  t h e  m a j o r i t y  o f  c a s e s .

DISTRIBUTION IN SPACE.

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

s p e c i e s ,  P s y l l i a  b o r e a l i s  H o r v a t h  h a v i n g  b e e n  t a k e n  a s  f a r  

n o r t h  a s  G r e e n l a n d ,  w h i l e  a n o t h e r  P s y l l i a  s i m l a e  G raw f  was  

c o l l e c t e d  i n  S i m l a  a t  a n  a l t i t u d e  o f  2100  m e t e r s .  As a  

r u l e  members  o f  t h e  g e n e r a  P s y l l i a ,  P s y l l o p s i s  a n d  T r i o z a  

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

t h e  s u b f a m i l i e s  P a u r o p s y l l i n a e  a n d  C a r s i d a r i n a e  i n h a b i t  t h e  

T r o p i c s  c h i e f l y .

MORPHOLOGICAL NOTES 

S t u d i e s  on  t h e  m o r p h o l o g y  o f  P s y l l i d a e  a r e  c o n f i n e d  

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

a t t e n t i o n  h a s  b e e n  g i v e n  t o  P s y l l i a  m a l i . The e a r l i e s t
©

w ork  d e a l i n g  w i t h  t h e  i n t e r n a l  a n a t o m y  o f  t h i s  f a m i l y  i s  

t h a t  o f  W i t l a c z i l  ( l 8 8 5 ) »  w h ic h  h a s  b e e n  m e n t i o n e d  b y  m o s t  

s u b s e q u e n t  w o rk e rs®  L a t e r  S t o u g h  ( 1907) d e s c r i b e d  t h e  

m o r p h o l o g y  o f  P a c h y p s . v l l a  e e l t i d i s - n a m a  R i l e y  i n  some 

d e t a i l ,  a n d  P a t c h  ( 1909) p u b l i s h e d  a  p a p e r  i n  w h i c h  s h e  

h o m o l o g i s e d  t h e  w i n g s  o f  P s y l l i d a e ,  A p h i d a e ,  C o c c i d a e ,  a n d  

A l e u r o d i d a e .  T h e s e  w o r k s  h a v e  b e e n  b r i e f l y  r e v i e w e d  i n  

C r a w f o r d ' s  m o n o g r a p h  (1914- ) ,  w h e r e i n  a  s h o r t  a c c o u n t  o f  

g e n e r a l  p s y l l i d  m o r p h o l o g y  i s  a l s o  p r e s e n t e d .  I m p o r t a n t
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w o r k s  on  P s y l l i a ,  mai l  i n c l u d e  a n  a n a t o m i c a l  d e s c r i p t i o n  o f  

t h e  h e a d  an d  m o u th  p a r t s  w i t h  a  d i s c u s s i o n  on t h e i r  

f u n c t i o n s  h y  G ro v e  ( 1919 ) ,  m o r p h o l o g i c a l  a c c o u n t s  o f  t h e  

a d u l t ,  by  B r i t t a i n  ( 1923) a n d  M i n k i e w i c z  ( 1 9 2 4 ) ,  o f  a l l  

s t a g e s  b y  S p e y e r  ( 1927) a n d  a  s t u d y  o f  t h e  m o r p h o l o g y  o f  

h e a d  an d  t h o r a x  b y  Weber ( 19 3 1 )«

I n  t h e  f o l l o w i n g  a c c o u n t  o n l y  a  b r o a d  o u t l i n e  o f  

c e r t a i n  a n a t o m i c a l  f e a t u r e s  o f  P s y l l i d a e  i s  g i v e n  i n  so  f a r  

a s  t h e y  b e a r  u p o n  c h a r a c t e r s  o f  s y s t e m a t i c  i m p o r t a n c e «

T h e s e ,  a s  was  p o i n t e d  o u t  by  C r a w f o r d  ( 1 9 1 4 )  a r e  no l o n g e r  

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

t h o r a x  a n d  a p e x  o f  abdomen# The c h a r a c t e r s  u s e d  t o  

s e p a r a t e  s p e c i e s  i n  t h i s  w o r k ,  h a v e  b e e n  m o s t l y  t h o s e  o f  

t h e  a n t e n n a e ,  g e n a l  c o n e s ,  e l y t r a  a n d  t h e  g e n i t a l i a ®

H e a d # T h i s  i s  c h a r a c t e r i s e d  by  two c o n i c a l  p r o j e c t i o n s  

o f  a n  a r e a  known a s  t h e  g e n a ,  s i t u a t e d  l a t e r o - v e n t r a l l y  one  

on  e a c h  s i d e .  The p r o j e c t i o n s  now c a l l e d  g e n a l  c o n e s  a r e  

v e r y  v a r i a b l e  i n  f o r m  a n d  a r e  a b s e n t  i n  t h e  s u b f a m i l y  

L i v i i n a e ®  At  a n d  b e t w e e n  t h e  b a s e s  o f  t h e  c o n e s  i s  a  

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

f r o n s , w h i c h  c a r r i e s  on i t  t h e  m e d i a n  o c e l l u s ,  t h e  o t h e r  two 

o c e l l i  b e i n g  n e a r  t h e  b a s e s  o f  t h e  a n t e n n a e ®  The g r e a t e r  

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

w h i c h  i s  d i v i d e d  v e r t i c a l l y  d o w n w a r d s ,  i n  t h e  m i d d l e ,  by  a  

d i s t i n c t  s u t u r e  a n d  i s  o f t e n  r e f e r r e d  t o  a s  t h e  ’ crown® i n  

s y s t e m a t i c  d e s c r i p t i o n s .  B e h i n d  t h e  e y e s  a n d  c o n n e c t e d  w i t h  

t h e  g e n a e  i s  a  n a r r o w  s c l e r i t e  c a l l e d  t h e  o c c i p u t .

I n  c o n t i n u a t i o n  w i t h  t h e  f r o n s  a n d  l y i n g  downwards  a n d  

b a c k w a r d s  i s  t h e  p r o m i n e n t  c l y p e u s  e n d i n g  i n  t h e  l a b r u m  a n d
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a  very  i n c o n s p i c u o u s  e p i p h a r y n x .  The l a b i u m  i s  t h r e e  s e g 

m en ted . ,  i t s  p r o x i m a l  h a l f  b e i n g  h e l d  im m o v ab ly  b e t w e e n  t h e

f o r e c o x a e  * w h i l e  i t s  d i s t a l  e x t r e m i t y  e n d s  i n  a  num ber  o f
1

b l a c k  s c l e r o t . i s e d  t e e t h .  A l i t t l e  b e h i n d  t h e  b a s e  o f  t h e  

l a b i u m  a r i s e  two p a i r s  o f  m a n d i b u l a r  an d  m a x i l l a r y  s e t a e *  

w h i c h  a r e  e l o n g a t e d  s t r u c t u r e s  p a s s i n g  t h r o u g h  i t *

The a n t e n n a e *  a r e *  a s  a  r u l e ,  t e n - s e g m e n t e d  an d  f o r k e d  

t e r m i n a l l y .  E x c e p t  i n  s p e c i e s  o f  L i v i a ,  t h e  f i r s t  two b a s a l  

s e g m e n t s  a r e  a l w a y s  s h o r t  an d  o f  a b o u t  e q u a l  l e n g t h .

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

a n d  c o l l a r - l i k e  a n d  t h e  g r e a t l y  r e d u c e d  p r o s t e r n u m ,  w h i c h  i s  

b u r i e d  b e t w e e n  t h e  two f o r e c o x a e .  I n  a d d i t i o n  t h e r e  a r e  a  

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

b y  C r a w f o r d  ( 1 9 1 4 )  t o  b e  o f  t a x o n o m i c  v a l u e .  The m e s o t h o r a x  

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

(m e so n o tu m )  a n d  a  s m a l l e r  m e s o s c u t e l l u m  an d  p o s t s c u t e l l u m ,  

t o g e t h e r  w i t h  m e s o p l e u r i t e s  an d  a  r e l a t i v e l y  l a r g e  m e so -  

s t e r n u m .  The m e t a t h o r a x  c o n s i s t s  o f  a  m e t a n o t u m ,  f o l l o w e d  by  

a  s m a l l  s c u t e l l u m  a n d  a  p o s t s c u t e l l u m ,  i n  a d d i t i o n  t o  m e t a -  

p l e u r i t e s  an d  a  s m a l l  me t a s t e r  num. The p r a e s c u t u r n  o f  

m e ta n o tu m  i s  s u p p r e s s e d .

A t y p i c a l  p s y l l i d  f o r e  an d  h i n d  w in g  i s  shown i n  E i g u r e  I ,  

f i g s .  a n d  . The c h i e f  f e a t u r e  i s  t h e  p r e s e n c e  o f  a  

p r i n c i p a l  v e i n ,  i n  t h e  f o r e w i n g ,  f o r m e d  by  t h e  j o i n i n g  o f  t h e  

s t a l k s  o f  R1 a n d  Cu M an d  t h e  a b s e n c e  o f  c r o s s  v e i n s ,  The 

v e n a t i o n  o f  t h e  h i n d  w in g  i s  s t i l l  s i m p l e r  a n d  a l t h o u g h  i t  h a s  

b e e n  t a x o n o m i c a l l y  u t i l i s e d  by  E n d e r l e i n  ( 1 9 2 1 ) ,  i t  i s  o n l y

1 The t e r m  ’ s c l e r o t i s e d '  h a s  b e e n  u s e d  t h r o u g h o u t  t h i s  w ork  i n
p r e f e r e n c e  t o  ’ c h i t i n i s e d ’ i n  a c c o r d a n c e  w i t h  t h e  v i e w s  o f
F e r r i s  a n d  C h a m b e r l i n  ( I n t .  News. J u l y  1 9 2 3 .  u p , 2 1 2 - 2 1 5 )
S n o d g r a s s  ( S m i t h s o n . M i s c .  C o l l . ,  V o l .  85. No.  6 .  P a r t  3 « or) 8 —73 
a n d  o t h e r s *  n
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1 2

r e l i a b l e  i f  s u p p o r t e d  b y  o t h e r  c h a r a c t e r s »

The c h a r a c t e r i s t i c  f e a t u r e  o f  a  p s y l l i d  l e g  i s  t h e  r e l a t 

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

ju m p in g *  The t i b i a e  h a v e  o f t e n  a  num ber  o f  b l a c k  s p i n e s  a t  

t h e i r  a p i c e s ,  w h i c h  a r e  s o m e t i m e s  o f  t a x o n o m i c  v a l u e .  The 

t a r s i  a r e  a l w a y s  t w o - j o i n t e d .

Abdoment The n um ber  o f  a b d o m i n a l  s e g m e n t s  i s  g i v e n  a s  e l e v e n  

b y  C r a w f o r d  (1914-) a g a i n s t  10 by  W i t l a c z i l  ( 1885) .  Of t h e s e  

o n l y  f i v e  a r e  e a s i l y  3 e e n ,  a n d  o f  t h e  r e s t  some a r e  s u p p r e s s e d  

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

t h e  f e m a l e  a n d  m a l e .

M ale  g e n i t a l  a p p a r a t u s .  T h i s  c o n s i s t s  o f  t h e  a n a l  v a l v e  

( S u p r a  a n a l  p l a t e  o f  S t o u g h ) , w h i c h  c a r r i e s  t h e  a n a l  o p e n i n g  

a t  i t s  t i p  a n d  t h e  v e n t r a l  g e n i t a l  v a l v e  t o  w h i c h  a r e  a t t a c h e d  

d i s t a l l y  t h e  p a i r  o f  f o r c e p s  ( p a r a m e r e s  o f  S i n g h - P r u t h i ) .  

T o u c h i n g  t h e  b a s e  o f  t h e  a n a l  v a l v e  a n d  l y i n g  in  t h e  h o l l o w  

o f  t h e  v e n t r a l  g e n i t a l  v a l v e  i s  t h e  a e d e a g u s ,  a  l o n g  t u b u l a r  

s t r u c t u r e  j o i n t e d  i n  t h e  m i d d l e  and  u s u a l l y  b e n t ,  t h e  d i s t a l  

p a r t  o v e r  t h e  p r o x i m a l .  A n t e r i o r l y  t h e  a e d e a g u s  i s  c o n n e c t e d  

w i t h  t h e  e j a c u l a t o r y  d u c t ,  w h i c h  r u n s  some d i s t a n c e  i n  t h e  

abdomen a n d  e n d s  i n  a  s t r i a t e d  s p o o l - l i k e  s t r u c t u r e .  I n  

P s v l l o o s i s f r a x i n i c o l a  t h e  two e n d s  o f  t h e  s p o o l  a r e  much e x 

p a n d e d  a n d ,  a c c o r d i n g  t o  P e r r i s  ( 1923 )» a r e  o f  some s y s t e m a t i c  

v a l u e .

F e m a le  g e n i t a l  a p p a r a t u s « T h i s  c o n s i s t s  o f  a  d o r s a l  a n a l  

a n d  a  v e n t r a l  s u b g e n i t a l  v a l v e ,  h o l d i n g  b e t w e e n  them  t h e  

o v i p o s i t o r  p r o p e r .  The a n a l  v a l v e  c a r r i e s  a t  i t s  b a s e  t h e  

a n a l  o p e n i n g  s u r r o u n d e d  b y ,  u s u a l l y ,  two row s  o f  wax p o r e s .

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



K l y v e r  ( I 930) i n  t h e  c a s e  o f  A p h a l a r a  c a l t h a e ; t h e y  h a v e  "been 

u t i l i s e d  i n  d i s t i n g u i s h i n g  P s y l l i a  a l n i  a n d  P .  f o r s t e r i  i n  

t h i s  w o r k ,  a n d  a r e  l i k e l y  t o  p r o v e  o f  s y s t e m i c  s i g n i f i c a n c e .

The o v i p o s i t o r  p r o p e r  i s  f o r m e d  b y  a  d o r s a l  m e d i a n  p l a t e  a n d  

two s c l e r o t i s e d  r o d s  l y i n g  d o r s o - l a t e r a l l y , t h e  t h r e e  f o r m i n g  

t h e  r o o f  o f  t h e  t u n n e l ,  t h r o u g h  w h ic h  t h e  eg g  p a s s e s .  D i s t a l l y  

t h e  two r o d s  e x p a n d  i n t o  s p o n g y ,  f a n - 3 h a p e d  s t r u c t u r e s ,  

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

s t r u c t u r e ,  w h i c h  j o i n i n g  w i t h  i t s  f e l l o w  f o r m s  a n  e n t r a n c e  f o r  

t h e  e g g .  E a c h  o f  t h e s e  r o d s  i s  c o n n e c t e d  a t  b o t h  e n d s  t o  a  

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

f l o o r  o f  t h e  t u n n e l ,  g i v i n g  e g r e s s  t o  t h e  e g g .  D i s t a l l y  t h e  t i p s  

o f  t h e s e  f o u r  r o d s  j o i n  a n d  f o r m  a  s h a r p  p o i n t ,  w h i c h  i s  u s e d  

i n  p i e r c i n g  t h e  t i s s u e s  a t  t h e  t i m e  o f  o v i p o s i t i o n »

RELATIONSHIP TO OTHER FAMILIES.

The e x a c t  r e l a t i o n s h i p  o f  P s y l l i d a e  t o  o t h e r  H o m o p te r o u s

f a m i l i e s  i s  n o t  q u i t e  s e t t l e d .  A c c o r d i n g  t o  C r a w f o r d  ( 1 9 1 4 )

t h e y  h a v e  m ore  a f f i n i t i e s  w i t h  C i c a d o i d e a  t h a n  w i t h  A p h i d a e ,

A l e u r o d i d a e  o r  C o c c i d a e ,  a s  h a 3 b e e n  u s u a l l y  b e l i e v e d .

P r u t h i  ( 1925) a s  a  r e s u l t  o f  h i s  s t u d i e s  on t h e  m a l e  g e n i t a l i a

i n  R h y n c h o t a  p l a c e s  t h i s  f a m i l y  c l o s e  t o  F u l g o r i d a e .  T h i s

p o s i t i o n  i s  n o t  a c c e p t e d  b y  M u i r  ( 193O) wHo t h i n k s  t h a t  "we

c a n n o t  p l a c e  t h e  P s y l l i d a e  n e a r  t o  t h e  F u l g o r o i d e a  a s  t h e y

h a v e  t h e  t y p i c a l  C i c a d o i d  t y p e  o f  m a l e  g e n i t a l i a " .  R e c e n t l y

W eber  ( 1 9 3 2 )  Has  b r i e f l y  d i s c u s s e d  t h e  s y s t e m s  o f  c l a s s i f i c -
1 2 

a t i o n  o f  H o m o p te ra  g i v e n  by  B o r n e r  ( 1 9 0 4 )  Heymons ( 19 15 )
3 4

H a n d l i r s c h  ( 1 9 2 5 )  a n d  S t e l l w a a g  ( 1928) a n d  i s  i n c l i n e d  t o



a c c e p t  t h a t  o f  t h e  t h i r d  a u t h o r  i n  w h i c h  P s y l l i d a e  a r e  

g r o u p e d  w i t h  C i c a d i d a e ,  A l e u r o d i d a e ,  A p h i d o i d e a  a n d  C o c c i d a e  

a s  a  s u b o r d e r .  E x a m i n a t i o n  o f  t h e  t e g m e n  o f  a  f o s s i l  P s y l l i d a e »  

P e r m o t > s v l l a  a m e r i c a n a  T i l l y a r d ,  shows i t  t o  he  n e a r e r  t o  t h e  

A u c h e n o r r h y n c h a  t h a n  t h e  S t e r n o r r h y n c h a .  T i l l  m ore  d e f i n i t e

r e l a t i o n s h i p s  a r e  e s t a b l i s h e d  i t  i s  p e r h a p s  b e s t  t o  r e g a r d  

P s y l l i d a e  a s  a  f a m i l y  o f  S t e r n o r r h y n c h a ,  o n e  o f  t h e  t h r e e  

s u b d i v i s i o n s  o f  H o m o p t e r a ,  t h e  o t h e r  two b e i n g  A u c h e n o r r h y n c h a  

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

M yers  a n d  C h i n a  ( 1929) .

CLASSIFICATION INTO SUBFAMILIES.

I n  t h i s  w ork  t h e  c l a s s i f i c a t i o n  o f  P s y l l i d a e  a s  g i v e n  by  

C r a w f o r d  ( 1 9 1 4 )  i s  f o l l o w e d  i n  p r e f e r e n c e  t o  t h a t  o f  E d w a rd s  

( 1 8 9 6 ) .  The l a t t e r  a u t h o r  r e g a r d e d  L i v i i d a e , A p h a l a r i d a e ,  

P s y l l i d a e  a n d  T r i o z i d a e  a s  d i s t i n c t  f a m i l i e s ,  w h i c h  o p i n i o n ,  

i n  v i e w  o f  t h e  c l o s e  s i m i l a r i t y  o f  t h e i r  g e n i t a l i a  a n d  

im m a tu r e  s t a g e s ,  among o t h e r  c h a r a c t e r s ,  i s  n o t  j u s t i f i e d .  

C r a w f o r d  h a s  d i v i d e d  P s y l l i d a e  i n t o  s i x  s u b f a m i l i e s !

P s y l l i n a e ,  T r i o z i n a e ,  L i v i i n a e ,  C a r s i d a r i n a e » P a u r o p s y i l i n a e  

a n d  C e r i a c r e m i n a e .  Of t h e s e  t h e  f i r s t  t h r e e  a l o n e  i n c l u d e  

B r i t i s h  s p e c i e s  a n d  r e p r e s e n t a t i v e s  o f  a l l  t h r e e  h a v e  b e e n  

f o u n d  i n  t h i s  r e g i o n .

COLLECTING AND PRESERVING 

I n  c o l l e c t i n g  a d u l t s  t h e  m e t h o d  o f  b e a t i n g  t h e  i n s e c t s  

on  a  w h i t e  t r a y  a n d  t r a n s f e r r i n g  them  t o  a  t u b e  b y  m ean s  o f  a  

b r u s h ,  a p p l i e s  t o  t h e  m a j o r i t y  o f  P s y l l i d a e .  The o p e r a t i o n  

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

when t h e  m o u th  o f  a  t u b e  i s  h e l d  c l o s e  t o  them  a n d  a  s l i g h t
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s t i m u l u s  a p p l i e d  w i t h  a  b r u s h  f r o m  t h e  o p p o s i t e  s i d e  t h e y  a r e  

l e f t  w i t h  no o p t i o n  b u t  t o  jump i n t o  t h e  tu b e «  T h i s  m e th o d  

w o r k s  v e r y  s a t i s f a c t o r i l y  a n d  c o r r e c t l y  m a n i p u l a t e d  e n a b l e s  

one  t o  c a t c h  a  l a r g e  num ber  o f  P s y l l i d s  i n  a  s h o r t  t im e «  

S o m e t im e s  s w e e p i n g  may b e  m ore  d e s i r a b l e  a s  when c o l l e c t i n g  

A p h a l a r a  n e b u l o s a  f r o m  E u i l o b i u m  a n g u s t i f o l i u m .

K l y v e r  ( 1 9 3 ° )  h a s  a d v o c a t e d  t h e  c o l l e c t i n g  o f  P s y l l i d s  

i n d i v i d u a l l y  by  h a n d ,  i n  p r e f e r e n c e  t o  b e a t i n g  a n d  s w e e p i n g  

w h e r e  h o s t  r e l a t i o n s h i p s  a r e  to  b e  e s t a b l i s h e d .  I f  t h e  

b e a t i n g ,  h o w e v e r ,  i s  do n e  w i t h  d i s c r i m i n a t i o n ,  no s e r i o u s  

o b j e c t i o n  t o  t h e  m e th o d  c a n  b e  o f f e r e d ,  a n d ,  i n  a n y  e v e n t ,  

t h e  m e r e  t a k i n g  o f  a n  i n s e c t  b y  h a n d  w i l l  n o t  n e c e s s a r i l y  

im p ly  t h a t  i t  d i d  n o t  m i g r a t e  t o  t h e  p l a n t  f r o m  some n e i g h 

b o u r i n g  h o s t .

The i n s e c t s  w e r e  p r e s e r v e d  i n  80% a l c o h o l  t o  w h i c h  5 

p a r t s  by  vo lu m e  o f  g l y c e r i n e  w as  a d d e d .  P a m p e l ’ s f l u i d  

(Imms; B u l l .  E n t .  R e s .  1929* P® 1&9) was  f o u n d  e q u a l l y  s a t i s 

f a c t o r y .  The f o l l o w i n g  m e th o d  o f  J a c k s o n  ( C a n a d .  E n t . ,  May 

1919 p .  1 1 7 ) was  a l s o  t r i e d  a n d  t h e  c l a i m  made b y  h im  t h a t  i t  

p r e s e r v e s  t h e  i n s e c t s  i n  t h e i r  n a t u r a l  c o l o r s ,  was  f o u n d  t o  

b e  j u s t i f i e d  t o  a  g r e a t  e x t e n t : -

A f t e r  b e i n g  k i l l e d  t h e  i n s e c t s  a r e  p u t  i n  t h e  f o l l o w i n g  

f l u i d : -

Cane S u g a r  10 p a r t s
G l a c i a l  a c e t i c

a c i d  5 "
F o r m a l i n  2 11
D i s t i l l e d  w a t e r  100 "

The s u g a r  i s  d i s s o l v e d  i n  w a t e r  a n d  t h e  a c e t i c  a c i d  a n d  f o r m a l i n

s u b s e q u e n t l y  a d d e d .  S p e c im e n s  a r e  a l l o w e d  t o  r e m a i n  f o r  2 4

h o u r s ,  a f t e r  w h i c h  t h e y  a r e  t r a n s f e r r e d  t o  a n o t h e r  f l u i d ,
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i d e n t i c a l  i n  c o m p o s i t i o n  e x c e p t  t h a t  t h e  a c e t i c  a c i d  i s  

o m i t t e d ,  i t  b e i n g ,  i n  f a c t ,  s i m p l y  a  10$  s o l u t i o n  o f  s u g a r  

i n  2% f o r m a l i n .  T h i s  f l u i d  s h o u l d  b e  c h a n g e d  o n c e  o r  t w i c e  

t i l l  a l l  t r a c e s  o f  a c e t i c  a c i d  a r e  r e m o v e d .
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BIOLOGY Off SCOTTISH PSYLLIDAE.

The p r e s e n t  a c c o u n t  i s  "based on a  s t u d y  o f  e l e v e n  s p e c i e s  

o f  P s y l l i d a e  o c c u r r i n g  i n  t h e  v i c i n i t y  o f  E d i n b u r g h .  I n  

w o r k i n g  on  t h e  f a m i l y  i t  was  a im e d  t o  c o n c e n t r a t e  a t t e n t i o n  

c h i e f l y  on  i t s  b i o l o g y  a n d  t o  r e p o r t  on  a s  many s p e c i e s  a s  

c o u l d  b e  c o l l e c t e d  i n  S . E .  S c o t l a n d .  On t h i s  a c c o u n t  t h e  

p r e s e n t  w o rk  h a s  become more  e x t e n s i v e  t h a n  i n t e n s i v e ,  b u t  i n  

s a c r i f i c i n g  d e t a i l s  o f  o b s e r v a t i o n s  on a n y  o n e  s p e c i e s ,  i t  

h a s  b e e n  f o u n d  p o s s i b l e  t o  d e v o t e  f u l l e r  a t t e n t i o n  t o  

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

r a c e s .

Of t h e  e l e v e n  s p e c i e s  o r i g i n a l l y  s t u d i e d ,  one  i s  d e a l t  

w i t h  i n  a  s e p a r a t e  s e c t i o n  a s  a  s p e c i e s  f u r n i s h i n g  two 

b i o l o g i c a l  r a c e s .  The a c c o u n t  o f  t h e  o t h e r  t e n  i s  g i v e n  

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

t h a n  one  s p e c i e s  w e re  p r e s e n t  on t h e m .  F o r  t h e  s a k e  o f  c o n 

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

i n  S e c t i o n  I I I  u n d e r  a  s e p a r a t e  h e a d i n g .



G r e e n - h o u s e ,  a t t a c h e d  t o  t h e  d e p a r t m e n t  o f  A g r i c u l t u r a l  

Z o o l o g y ,  U n i v e r s i t y  o f  E d i n b u r g h ,  s h o w i n g  t h e  h o s t  p l a n t s  o f  

s p e c i e s  o f  P s y l l i d a e  a n d  two o f  t h e  c e l l o p h a n e  c a g e s  i n  

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

p o s e s *
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ALDER PSYLLIDS 

PSYLLIA ALNI LIN ARP P .  E0R5TERI ELOR.

( SUBFAMILY PSYLLINAE.)

S e v e n  s p e c i e s  o f  P s y l l i a  h a v e  b e e n  r e c o r d e d  on a l d e r  o f  

w h i c h  two P .  a l n i  a n d  P .  f o ' r s t e r i  a r e  E u r o p e a n  a n d  B r i t i s h  

a n d  w e r e  f o u n d  i n  t h i s  r e g i o n .  Of t h e  o t h e r  f i v e  P .  f u s c a  

Z e t t  a n d  P .  a l p i n a  E o r s t  h a v e  b e e n  r e p o r t e d  f r o m  v a r i o u s  p a r t s  

o f  E u r o p e  a n d  t h e  r e m a i n i n g  t h r e e ,  P .  f l o c c o s a  P a t c h ,  P .  

g a l e a f o r m i s  P a t c h  a n d  P .  t r i m a c u l a t a  G r a f  f r o m  C a n a d a  a n d  t h e  

U n i t e d  S t a t e s *  I n  a d d i t i o n  t o  t h e s e  a  s p e c i e s  o f  T r i o z a  

f r o m  N o r t h  G e rm a n y ,  T .  l e p i d o o t e r a  R ud ,  i s  q u e s t i o n e d  a s  

l i v i n g  on a l d e r  by  A u l m a n n { l 9 1 3 ) •

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

P s y l l i d s  a r e  i n c a n a ,, t e n u i f o l i a  a n d  r h o m b i f o l i a :  i n  E u r o p e  

g l u t i n o s a  a n d  i n c a n a  a r e  m o s t  commonly a t t a c k e d ,  w h i l e  a l n u s  

v i r i d i s  i s  s a i d  t o  b e  t h e  h o s t  o f  P* a l p i n a « My s p e c i m e n s  

w e r e  c o l l e c t e d  f r o m  g l u t i n o s a . i n c a n a  a n d  n i t i d a  a n d  j u d g i n g  

b y  t h e i r  o c c u r r e n c e  r o u n d  E d i n b u r g h  g l u t i n o s a  i s  m o s t  f a v o u r e d  

b y  P* a l n i  a n d  P .  f o ' r s t e r i .

N e i t h e r  o f  t h e s e  two s p e c i e s  c a n  b e  r e g a r d e d  a s  p e s t s ,  

a l t h o u g h  i n  c a s e s  o f  h e a v y  i n f e s t a t i o n ,  t h e  nymphs r e t a r d  t h e  

g r o w t h  o f  new s h o o t s  a n d  t o  t h a t  e x t e n t  t h e  e a r l y  m a t u r i n g  o f  

y o u n g  t r e e s .

DISTINCTION BETWEEN THE SPECIES.

A l t h o u g h  c o l o r  i s  n o t  a l w a y s  a  s u r e  c r i t e r i o n  i n  d e t e r m i n 

i n g  s p e c i e s  o f  P s y l l i d a e ,  y e t  i n  t h e  f i e l d  t h r o u g h o u t  t h e  

summer u n t i l  e a r l y  Autumn,  a l n i  may b e  r e c o g n i s e d  a s  t h e  g r e e n



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

The f o l l o w i n g  t a b l e  g i v e s  t h e  c h i e f  d i f f e r e n c e s  b e t w e e n  t h e  

t w o : -
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P .  a l n i .

1 .  L a r g e r  a p e c i e s .  L e n g t h  Jrtm*

2 .  C o s t a l  v e i n  a n d  s t i g m a  
g r e e n ,  o t h e r  v e i n s  e x c e p t  
b a s a l  p i e c e  o f  s u b c o s t a  
b l a c k .
E l y t r a  w h i t i s h  h y a l i n e .

3 .  A n a l  v a l v e  o f  f e m a l e  n a r r o w 
i n g  p o s t e r i o r l y ,  a p i c a l  
t h i r d  b l a d e - l i k e ,  b e s e t  w i t h  
l o n g  s e t a e  d o r s a l l y  a n d  
s m a l l e r  o n e s  v e n t r a l l y .  S ub
g e n i t a l  v a l v e  s w o r d - l i k e ,  
b r o a d  i n  i t s  b a s a l  tw o -  
t h i r d s ,  n a r r o w i n g  a b r u p t l y  
i n  i t s  a p i c a l  t h i r d  b e s e t  
w i t h  n u m e r o u s  l a r g e ,  p o i n t e d  
s e t a e .

4 .  A n a l  p o r e - r i n g  t w o - l a y e r e d ,  
o u t e r  p o r e s  r o u n d ,  i n n e r  
e l o n g a t e  a n d  c o n i c a l ,  so 
a r r a n g e d  t h a t  a p e x  o f  one  
u s u a l l y  c o i n c i d e s  w i t h  b a s e  
o f  a n o t h e r .

5 .  E o r c e p s  o f  m a l e  s l i g h t l y  s e m i -  
l u n a r ,  t h i c k l y  b e s e t  w i t h  l o n g  
p o i n t e d  s e t a e  on i n n e r  s i d e .  
T i p s  h e a v i l y  s c l e r o t i s e d  and  
p i g m e n t e d ,  e n d i n g  i n  2 o r  3 
t h i c k  s m a l l  c l a w s .

P .  f o r s t e r i

1 .  S m a l l e r  s p e c i e s ®  L e n g t h  4mm.

2* V e i n s  d u l l  y e l low ®
E l y t r a  h y a l i n e  w i t h  a  
f e e b l e  o c h r e o u s  t i n g e .

3 . A n a l  a n d  s u b g e n i t a l  v a l v e s  
u n i f o r m l y  t a p e r i n g  t o  a p i c e s ;  
f o r m e r  i r r e g u l a r l y  c o r r u g a t e d  
d o r s a l l y  i n  i t s  a p i c a l  t h i r d .  
S e t a e  s m a l l  a n d  f e w .  S u b 
g e n i t a l  v a l v e  s h o r t e r  t h a n  
a n a l  v a l v e  a n d  o v i p o s i t o r ®

4 .  A n a l  p o r e - r i n g  t w o - l a y e r e d  
(3  i n  p l a c e s )  o u t e r  p o r e s  
r o u n d ,  i n n e r  e l o n g a t e d ,  t h e  
two o f t e n  c o n f l u e n t .

5 .  F o r c e p s  w i t h  t i p s  s l i g h t l y  
s w o l l e n ,  h e a v i l y  s c l e r o t i s e d  
a n d  p i g m e n t e d  e n d i n g  i n  7 o r  
8 s h a r p  p o i n t e d  s e t a e .

LIFE HISTORY.

The l i f e  h i s t o r y  o f  P .  a l n i  r e s e m b l e s  t h a t  o f  P .  f o r s t e r i  

e x c e p t  t h a t  t h e  v a r i o u s  s t a g e s  o f  t h e  l a t t e r  p r e c e d e  t h o s e  o f  

t h e  f o r m e r  i n  p o i n t  o f  t i m e .  The d e g r e e  o f  i n f e s t a t i o n  due  t o  

P .  f o r s t e r i  i n  t h e  E d i n b u r g h  l o c a l i t y  i s  d i s t i n c t l y  l e s s  t h a n



t h a t  d u e  t o  P .  a l n i « w h e r e  t h e  l a t t e r  s p e c i e s  i s  a b o u t  s i x  

t i m e s  a s  n u m e r o u s  a s  t h e  fo rm er®  I n  t h e  London  d i s t r i c t ,  on  

t h e  o t h e r  h a n d ,  P .  a l n i . a c c o r d i n g  t o  E d w a r d s  ( 1896) i s  s a i d  

n o t  t o  b e  common, w h i l s t  P .  f o r s t e r i  i s  v e r y  common.

B o t h  t h e  s p e c i e s  h a v e  b u t  a  s i n g l e  g e n e r a t i o n  i n  t h e  

y e a r  a n d  w i n t e r  i s  p a s s e d  i n  t h e  e g g  s t a g e .

ADULT. The a d u l t s  o f  P .  a l n i  a p p e a r  t o w a r d s  t h e  e n d  o f  

J u n e  a n d  t h o s e  o f  P .  f o r s t e r i  a b o u t  10 d a y s  p r e v i o u s l y .  The 

i n s e c t s  a r e  a c t i v e  on warm b r i g h t  d a y s  a n d  may o f t e n  b e

s e e n  p o i s e d  i n  t h e  a i r  a b o u t  a l d e r  t r e e s .  V e r y  s o o n ,  h o w e v e r ,

t h e y  becom e d i s p e r s e d  t o  o t h e r  n e i g h b o u r i n g  t r e e s ,  so  t h a t  

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

t h a t  o f  t h e  e a r l i e r  o c c u r r i n g  n y m p h s .  P .  f o r s t e r i  s t a r t s  

m a t i n g  a b o u t  t h e  s e c o n d  w eek  o f  J u l y  a n d  P .  a l n i  a  w e ek  l a t e r .  

The f o l l o w i n g  a c c o u n t  i s  d raw n  f r o m  a n  o b s e r v a t i o n  made on 

P .  a l n i ; -

S h o r t l y  b e f o r e  m a t i n g  t h e  m a l e  i s  s e e n  t o  make e x c i t e d  

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

a n d  s e t t l e s  on  t o p  o f  o n e .  I m m e d i a t e l y  t h e  m a l e  abdom en i s

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

v a l v e  a n d  f o r c e p s  o f  t h e  f o r m e r  s e r v e  t o  s e p a r a t e  t h e  a n a l  a n d  

s u b g e n i t a l  v a l v e s  o f  t h e  l a t t e r ,  when t h e  now s t r a i g h t e n e d  

a e d e a g u s  i s  i n s e r t e d  i n t o  t h e  o p e n i n g  t h u s  r e v e a l e d .  The 

h e a d s  a n d  t h o r a c e s  o f  t h e  p a i r i n g  i n s e c t s  a r e  a l w a y s  k e p t  

a p a r t  b y  a n  a n g l e  v a r y i n g  f r o m  75°  t o  l 80° , when t h e y  f a c e  i n  

o p p o s i t e  d i r e c t i o n s ,  o f t e n  m o v in g  a b o u t  w i t h  p o s t e r i o r  e n d s  

t h u s  l i n k e d .  M at ing ,  may l a s t  f r o m  10 t o  40  m i n u t e s .

E gg  l a y i n g  d o e s  n o t  commence t i l l  t h e  t h i r d  week  o f
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S e p t e m b e r .  By t h i s  t i m e  t h e  o v a r i e s  a r e  w e l l  d e v e l o p e d  a n d  

c o n t a i n  many m a t u r e  e g g s  t o g e t h e r  w i t h  a  l a r g e r  num ber  o f  

i m m a t u r e  o v a .  I n  f e m a l e s  o f  P .  a l n i  c a p t u r e d  on  2 0 . I X . 32 a n d  

d i s s e c t e d  t h e  same d a y ,  t h e  num ber  o f  o v a r i o l e s  i n  e i t h e r  

o v a r y  was f o u n d  t o  v a r y  f r o m  30 t o  40  a n d  t h e  t o t a l  n u m b e r  o f  

m a t u r e  e g g s  i n  e a c h  o v a r y  was  12 t o  1 8 .  From t h i s  t i m e  

o n w a r d s  e g g s  may b e  f o u n d  o u t  o f  d o o r s .  The g r e a t e s t  e g g -  

l a y i n g  a c t i v i t y  o f  P .  a l n i  s eem s  t o  o c c u r  a b o u t  t h e  f i r s t  

w eek  o f  N ovem ber  a n d  o f  P .  f o ' r s t e r i  some d a y s  b e f o r e ,  a s  t h e  

l a t t e r  d i s a p p e a r  e a r l i e r  t h a n  t h e  f o r m e r .  B o t h ,  m a l e s  a n d  

f e m a l e s ,  d i e  a  few  d a y s  a f t e r  o v i p o s i t i o n  h a s  c e a s e d .  B e f o r e  

i t  c o m m e n c e s ,  h o w e v e r ,  t h e r e  i s  a  r e t u r n  m i g r a t i o n  o f  t h e  

d i s p e r s e d  i n s e c t s  t o  t h e  o r i g i n a l  h o s t  a s  e v i d e n c e d  b y  t h e  

g r e a t e r  n u m b e r s  c a p t u r e d  on  a l d e r  t o w a r d s  a u t u m n .

EGG. I n s p i t e  o f  c a r e f u l  s e a r c h  t h e  e g g s  o f  P .  f o r s t e r i  

w e r e  n o t  f o u n d  i n  t h e  f i e l d .  S i n c e  t h e y  a r e  i n v a r i a b l y  c o n 

c e a l e d  f r o m  v i e w ,  t h e i r  d i s c o v e r y  i s  m ore  o r  l e s s  a  m a t t e r  o f  

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

t h e  abdom en  o f  f e m a l e s  d u r i n g  t h e  e g g - l a y i n g  p e r i o d ,  h o w e v e r ,  

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

i n  t h i s  way e g g s  c o l l e c t e d  i n  t h e  f i e l d  w e r e  a l l  i d e n t i f i e d  

a s  t h o s e  o f  P .  a l n i .

The f o l l o w i n g  d e s c r i p t i o n  o f  t h e  egg  o f  P .  f o r s t e r i  i s  

b a s e d  on a n  e x a m i n a t i o n  o f  t h e  o v a r i a n  e g g : -

L e n g t h  . 5 5  mm. G r e a t e s t  b r e a d t h  . 2 0  mm. L e n g t h  o f  b a s a l  

s t a l k  .08 mm.

B r o a d l y  o v a l  w i t h  a p e x  s l i g h t l y  n a r r o w e r  a n d  v e r y  b l u n t ,  

b a s e  r o u n d e d  w i t h  a  n a r r o w  h o l l o w  s t a l k  i n t o  w h i c h  t h e  i n n e r  

m em brane  o f  eg g  p e n e t r a t e s  a s  a  t h i n  t r a n s p a r e n t  s t r e a k .
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Egg o f  P .  a n l i  ( f i e l d  s p e c i m e n )

L e n g t h  . 4 7  mm. G r e a t e s t  " b r e a d th  .19  mm. L e n g t h  o f  b a s a l  

s t a l k  . 1 5  mm. L e n g t h  o f  d i s t a l  s t a l k  , 0 5  mm.

E l o n g a t e d  o v a l ,  s h a r p l y  n a r r o w i n g  t o w a r d s  a p i c a l  e n d ;  

w i t h  two s t a l k s ,  "basa l  l o n g  w i t h  a  p r o l o n g a t i o n  i n t o  i t  o f  

i n n e r  m e m b r a n e ,  d i s t a l  s h o r t e r  h a v i n g  no c o m m u n i c a t i o n  w i t h  

e g g  c a v i t y .  C h o r i o n  s m o o th  a n d  s h i n y .  W h i t e  when f i r s t  

l a i d ,  d e e p  y e l l o w  a f t e r  a b o u t  10 d a y s .

E g g s  a r e  l a i d  c o n c e a l e d  i n  t h e  c r e v i c e s  o f  t h e  b a r k  o f  

t h e  o l d e r  b r a n c h e s  o f  a l d e r .  E a c h  i s  a t t a c h e d  t o  t h e  wood 

b y  i t s  b r o a d  e n d ,  w h e r e  t h e  l o n g  s t a l k  a r i s e s  a n d  p i e r c e s  t h e  

h o s t  t i s s u e .  T h e i r  d i s p o s i t i o n  i s  n e v e r  l i n e a r ,  b u t  o f t e n  

d i v e r g e n t  i n  a l l  d i r e c t i o n s  f r o m  a  c e n t r a l  p o i n t  a n d  s o m e t i m e s  

s c a t t e r e d  i r r e g u l a r l y  b u t  r a t h e r  c l o s e l y  i n  g r o u p s .  The 

maximum n u m b e r  o f  e g g s  f o u n d  i n  a  g r o u p  was  16 .

NYMPH. E g g s  o f  P .  a l n i  s t a r t  h a t c h i n g  i n  t h e  f i r s t  week  o f  

A p r i l ,  t h o s e  o f  P .  f o r a  t e r i  a b o u t  a  w eek  l a t e r ,  b u t  t h e  l a t t e r  

c o n t r i v e  t o  r e a c h  t h e  a d u l t  s t a g e  m ore  q u i c k l y  b e c a u s e  o f  

t h e i r  s h o r t e r  n y m p h a l  l i f e .  By t h e  m i d d l e  o f  A p r i l  f i r s t  

i n s t a r  nymphs o f  b o t h  t h e  s p e c i e s  may b e  e n c o u n t e r e d  on  

a l d e r  s h o o t s ,  j u s t  b e g i n n i n g  t o  o p e n .  A l t o g e t h e r  t h e r e  a r e  

f i v e  n y m p h a l  i n s t a r s ,  a n d  w in g  r u d i m e n t s  a p p e a r  i n  P .  f o r s t e r i  

t o w a r d s  t h e  b e g i n n i n g ,  a n d  i n  P .  a l n i . t o w a r d s  t h e  end  o f  t h e  

s e c o n d  i n s t a r .  M o u l t i n g  t a k e s  p l a c e  by  a  d o r s a l  l o n g i t u d i n a l  

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

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

a n d  so m ew h a t  t r a n s p a r e n t .

Distal stalk absent.



HABITS OP THE NYMPHS.

The f i r s t  two i n s t a r s  o f  b o t h  s p e c i e s  o c c u r  on  a n d  

b e t w e e n  t h e  o p e n i n g  l e a f  b u d s .  L a t e r  i n s t a r s  f e e d  i n  t h e  

a x i l s  o f  l e a v e s  a n d  e v e n  o f  s m a l l  t w i g s .  L i t t l e  o r  no 

s e c r e t i o n  i s  p r o d u c e d  by  t h e  f i r s t  two i n s t a r s ,  b u t  w i t h  t h e  

b e g i n n i n g  o f  t h e  t h i r d  i n s t a r ,  a  w h i t e  s t i c k y ,  p a s t e - l i k e  

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

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

f l u f f y  s i l k - l i k e  a n d  e x t r e m e l y  f i n e  t h r e a d s .  The s e c r e t i o n  

t h u s  i s  c l e a r l y  o f  two k i n d s  a n d  i t s  p r o d u c t i o n  i s  g r e a t e s t  

i n  t h e  l a s t  two i n s t a r s .  The nymphs i n  a l l  s t a g e s  a r e  

a c t i v e  when d i s t u r b e d  a n d  do n o t  l i v e  g r e g a r i o u s l y .

COLORATION OE THE ADULT.

As i n  many o t h e r  s p e c i e s  o f  P s y l l i d a e ,  t h e  c o l o r  o f  t h e  

a d u l t s  c h a n g e s  w i t h  t h e  s e a s o n .  A l t h o u g h  t h e  c h a n g e  i s  

g r a d u a l  a n d  t r a n s i t i o n s  a b o u n d ,  i t  i s  p o s s i b l e  t o  

d i f f e r e n t i a t e  t y p i c a l  summer a n d  au tu m n  f o r m s .  T h e s e  a r e  

d e s c r i b e d  b e l o w : -  

SUMMER COLORATION OF P .  FORSTERI.

G e n e r a l  b o d y  c o l o r  g r e e n i s h  y e l l o w .  Head y e l l o w i s h  

g r e e n .  A n t e n n a e  b row n  w i t h  d i s t a l  t h i r d  o f  s e g m e n t s  4 - 6  

a n d  s e g m e n t s  7 - 1 0  b l a c k .  E y e s  d e e p  b ro w n  e d g e d  w i t h  a  

l i g h t e r  h a n d  o f  same c o l o r .  O c e l l i  c e e p  o r a n g e .  T h o r a x ; 

P r o n o t u m  g r e e n i s h  y e l l o w .  D o rs u lu m  a n d  m e s o s c u t u m  y e l l o w  

w i t h  i n d i s t i n c t  b row n  p a t c h e s .  M e t a t h o r a x  g r e e n ,  E l y t r a  

h y a l i n e  w i t h  a n  o c h r e o u s  t i n g e .  L eg s  b r o w n i s h  y e l l o w .  

Abdomen y e l l o w i s h  g r e e n  w i t h  p o s t e r i o r  m a r g i n s  o f  s e g m e n t s  

d a r k .  F e m a l e  g e n i t a l i a  p r o g r e s s i v e l y  y e l l o w i s h ,  b row n
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t o w a r d s  t i p .  I n  m a l e s  t i p s  o f  f o r c e p s  d a r k ,  r e s t  o f  f o r c e p s  

a n d  a n a l  v a l v e  b r o w n i s h  g r e e n .

SUMMER COLORATION OF P .  ALNI .

G e n e r a l  b o d y  c o l o r  d e e p  g r e e n .  Haad g r e e n  w i t h  two 

b r o a d  y e l l o w  s p o t s  on v e r t e x .  B a s a l  s e g m e n t  o f  a n t e n n a e  

g r e e n ,  s e c o n d  s e g m e n t  b r o w n ,  r e s t  p r o g r e s s i v e l y  d a r k .  E y e s  

d e e p  b r o w n .  O c e l l i  d e e p  o r a n g e .  T h o r a x : P r o n o t u m  y e l l o w i s h  

g r e e n  a n t e r i o r l y ,  y e l l o w  p o s t e r i o r l y .  M e s o t h o r a x  g r e e n  w i t h  

b ro w n  p a t c h e s .  M e t a t h o r a x  b r o w n .  E l y t r a  w h i t i s h  h y a l i n e .  

L e g s  y e l l o w i s h  b r o w n ,  g r e e n  i n  p l a c e s .  Abdomen y e l l o w i s h  

g r e e n ,  b e c o m i n g  p r o g r e s s i v e l y  d a r k e r  p o s t e r i o r l y .  G e n i t a l i a  

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

f o r c e p s  d e e p  g r e e n ,  a n a l  v a l v e  y e l l o w .

AUTUMN COLORATION OF P .  FORSTERI.

G e n e r a l  b o d y  c o l o r  b r o w n .  Head b r o w n i s h  y e l l o w .

A n t e n n a e  d e e p  b r o w n .  E y e s  d a r k .  O c e l l i  d e e p  r e d .  T h o r a x : 

P r o n o t u m  y e l l o w i s h .  D o r s u lu m  b r o w n ,  g r e e n  a t  c o r n e r s .  

M e s o sc u tu m  b ro w n  w i t h  d a r k  p a t c h e s .  M e t a t h o r a x  b r o w n .  Wings  

w i t h  a  d e e p  b ro w n  t i n g e .  L e g s  b r o w n .  Abdomen b r o w n .

AUTUMN COLORATION OF P .  ALNI.

G e n e r a l  b o d y  c o l o r  r e d d i s h  b r o w n .  Head d a r k  r e d .  

A n t e n n a e  a n d  e y e s  d e e p  b ro w n .  O c e l l i  d e ep  r e d .

T h o r a x : P r o n o t u m  r e d  a t  s i d e s ,  g r e e n i s h  t o w a r d s  m i d d l e .  

D o r s u l u m ,  m e s o s c u t u m  an d  r e s t  o f  t h o r a x  d e e p  r e d  w i t h  d a r k  

p a t c h e s .  W ings  w i t h  a  d u s k y  t i n g e .  L e g s  d a r k  b r o w n .

Abdomen d e e p  r e d .  F e m a l e  g e n i t a l i a  d a r k  b r o w n ,  m a l e  b r o w n .

28
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ASH PSYLLIDS.

PSYLLOPSIS FRAXINICOLA FORST AND P .  DISCREPAIS FLOR.

(SUBFAMILY PSYLLINAE.)

The f o l l o w i n g  s i x  s p e c i e s  o f  P s y l l i d a e  h a v e  b e e n  r e 

c o r d e d  a s  l i v i n g  on a s h ,  a l l  b e l o n g i n g  t o  t h e  g e n u s  

P s y l l o p s i s : -

1» P» f r a x i n i  L i n ;  2 .  P .  d i s c r e n a n s  F l o r ;  3» P .  d i s t i n g u e n d a  

E d w a r d s ;  4 .  P .  m e l i n h i l a  Low; 5* P .  f r a x i n i c o l a  F b r s t ;

6 . P .  m e x i c a n a  C r a w f .

Of t h e s e  t h e  l a s t  two a r e  A m e r i c a n  s p e c i e s ,  t h e  f i r s t  

f i v e  E u r o p e a n  a n d  t h e  f i r s t  t h r e e  a n d  t h e  f i f t h  B r i t i s h *

I n  S . E .  S c o t l a n d  P* f r a x i n i c o l a  i s  v e r y  a b u n d a n t .  P* d i s -  

c r e n a n s  l e s s  common a n d  P .  f r a x i n i  s c a r c e .

The o n e  a n d  o n l y  h o s t  s p e c i e s  i n  t h e  E d i n b u r g h  l o c a l i t y  

i s  F r a x i n u s  e x c e l s i o r ,  a l t h o u g h  o t h e r  s p e c i e s  o f  F r a x i n u s  a r e  

a l s o  i n f e s t e d  e l s e w h e r e .  P .  d i s c r e u a n s . h o w e v e r ,  i s  r e c o r d e d  

by  E d w a r d s  ( 1896) t o  h a v e  b e e n  t a k e n  by  b e a t i n g  C i r c a e a  

l u t e t i a n a  an d  o t h e r  lo w  g r o w i n g  p l a n t s ,  a n d  P* f r a x i n i c o l a  

i s  s a i d  b y  K r a u s e  ( 1916 ) t o  l i v e  on C o r .v lu s  a s  w e l l *  The 

f o r m e r  o f  t h e s e  two r e c o r d s  a t  l e a s t  i s  v e r y  d o u b t f u l .

E c o n o m i c a l l y ,  P* f r a x i n i c o l a  i s  m e n t i o n e d  many t i m e s  a s  

a  p e s t  o f  a s h  i n  t h e  U n i t e d  S t a t e s ,  e s p e c i a l l y  b y  F e l t  

( 1 9 1 0 ~ 1 9 1 5 )  i n  t h e  r e p o r t s  o f  t h e  S t a t e  E n t o m o l o g i s t .  The 

same a u t h o r  (I.9I I )  w r i t e s  t h a t  t h i s  s p e c i e s  d o e s  l i t t l e  

damage i n  E u r o p e ,  a  s t a t e m e n t  n o t  b o r n e  o u t  by  my o b s e r v a t i o n s .  

I n  S c o t l a n d ,  a t  l e a s t ,  n o t  o n l y  P .  f r a x i n i c o l a , b u t  

P .  d i s c r e o a n s  a n d  P .  f r a x i n i  a r e  c a p a b l e  o f  d o i n g  d a m ag e ,  

a l t h o u g h  o n l y  t h e  f i r s t  named b ecom es  s u f f i c i e n t l y  a b u n d a n t



A s m a l l  p l a n t  o f  a s h ,  F r a x i n u s  e x c e l s i o r , i n  a  w i r e -  

g a u z e  c a g e ,  h e a v i l y  i n f e s t e d  w i t h  P s v l l o p s i s  f r a x i n i c o l a  F o r s t  

and- P» d i s c r e n a n s  F l o r  an d  n e a r l y  s u c c u m b i n g  t o  t h e  a t t a c k .



to cause appreciable injury.
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SPECIFIC DISTINCTION.

The f o l l o w i n g  t a b l e  w i l l  s e r v e  t o  s e p a r a t e  t h e  s i x  

s p e c i e s  o f  t h e  g e n u s  P s y l l o p s i s : -

P s y l l o p s i s

Body y e l l o w  t o  y e l l o w i s h  b ro w n .  
Teginen f r e e  f r o m  d a r k  m a r k i n g s .

f r a x i n i c o l a .  2 . m e l i n h i l a
3 . m e x i c a n a .

S m a l l e s t  s p e c i e s ,  s l i g h t l y  
d a r k e r  -  m e l i n h i l a .

A n t e n n a e  o v e r  4  t i m e s  a s  l o n g  
a s  w i d t h  o f  h e a d .  Male  a n a l  
v a l v e  v e r y  s l e n d e r ,  f o r c e p s  
l o n g  a n d  t r i a n g u l a r  -  
m e x i c a n a .

A n t e n n a e  a b o u t  2-g- t i m e s  a s  
l o n g  a s  w i d t h  o f  h e a d .  M ale  
a n a l  v a l v e  b r o a d  i n  l a t e r a l  
a s p e c t  f o r c e p s  n o t c h e d  i n  
m i d d l e  h a i r y  a t  s i d e s  -  
f r a x i n i c o l a .

 1

Body b row n  t o  b l a c k i s h  b r o w n .  
Tegmen w i t h  c o n s p i c u o u s  d a r k  
m a r k i n g s .

4* f r a x i n i .  5 « d i s c r e n a n a .6. AlatissiissSs.
L a r g e s t  s p e c i e s ,  m a r k i n g s  on  
teg m en  s h a r p l y  d e f i n e d .  
F o r c e p s  i n  l a t e r a l  a s p e c t  a n  
i r r e g u l a r  t r i a n g l e  a t t a c h e d  
by  a p e x  — d i s t i n g u e n d a .

F o r c e p s  h a t c h e t - s h a p e d  w i t h  
a  t u f t  o f  s e t a e  on  i n n e r  
s i d e s ,  a t t a c h e d  by  v e r y  
s l e n d e r  s t a l k  -  d i s c r e n a n s .

F o r c e p s  hammer s h a p e d ,  t h i c k l y  
b e s e t  w i t h  s e t a e  on i n n e r  s i d e  
f r a x i n i .

LIFE HISTORY

F e l t  ( 19I I )  s t a t e d  t h a t  P .  f r a x i n i c o l a  h a d  a  l i f e  

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

o v e r w i n t e r e d .  ! y  o b s e r v a t i o n s  do n o t  b e a r  o u t  t h i s  s t a t e m e n t  

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

t h e  w i n t e r  i n  t h e  egg  s t a g e  an d  a r e  u n i v o l t i n e .

ADULT. The a d u l t s  o f  P .  f r a x i n i c o l a  a p p e a r  a b o u t  t h e  m i d d l e  

o f  J u n e  a n d  t h o s e  o f  P .  d i s c r e p a n s  a  l i t t l e  l a t e r .  Ten  o r  

t w e l v e  d a y s  a f t e r  e m e r g e n c e  t h e  o v a r i e s  b e g i n  t o  m a t u r e  a n d



t h e  i n s e c t s  s t a r t  m a t ing®  I n  a  num ber  o f  f e m a l e s  o f  

f r a x i n i c o l a  d i s s e c t e d  on  i 7 . V I .33  t h e r e  w e r e  on  a n  a v e r a g e  

a b o u t  20 m a t u r e  e g g s  i n  t h e  o v a r i a n  t u b u l e s  o f  e a c h  i n s e c t ,  

t h i s  n u m b e r  b e i n g  7 i n  t h e  c a s e  o f  d i s c r e p a n s .  O v i p o s i t i o n ,  

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

EGG. E x c e p t  f o r  a  s m a l l  d i f f e r e n c e  i n  s i z e ,  t h e  e g g s  o f  P ^  

f r a x i n i c o l a  a n d  P .  d i s c r e m s  a r e  e x a c t l y  s i m i l a r ,  i t  w a s .  

t h e r e f o r e ,  n o t  e a s y  t o  i d e n t i f y  th em  when c o l l e c t e d  i n  t h e  

f i e l d  a n d  t h e  f o l l o w i n g  a v e r a g e  m e a s u r e m e n t s  a r e  o f  e g g s  

d i s s e c t e d  o u t  f r o m  t h e  o v a r i o l e s : -

S p e c i e s . L e n g t h  i n  mm. G r e a t e s t  
B r e a d t h  i n  mm.

L e n g t h  o f  S t a l k  
i n  mm.

P .  f r a x i n i c o l a •B6 . 1 3 . 0 9

P .  d i s c r e p a n s .4-3 .1 7 «13

(h
E g g s  o f  b o t h  s p e c i e s  sire o v a l ? r o u n d e d  t o w a r d s  e n d s j  w i t h  

a  s t o u t  s t a l k  a b o u t  one f i f t h  f r o m  t h e  p r o x i m a l ^ s i h e .  They  e-h ■ 

a r e  l a i d  s i n g l y  on  u n o p e n e d  l e a f  b u d s ,  t h e i r  s t a l k  o f t e n  i n 

s e r t e d  on  t h e  i n n e r  s i d e  i . e .  n e x t  t o  t h e  s t a l k  o f  t h e  t w i g  

a n d  on  t h i s  a c c o u n t  a r e  d i f f i c u l t  t o  d e t e c t .  They  a r e  w h i t e  

w hen  f i r s t  l a i d  b e c o m i n g  b r o w n i s h  l a t e r .

H a t c h i n g  s t a r t s  a b o u t  t h e  s e c o n d  w eek  o f  A p r i l  j u s t  when 

t h e  l e a f  b u d s  a r e  a b o u t  t o  open  a n d  c o n t i n u e s  f o r  a  c o n s i o . e r ~  

a b l e  t i m e  a f t e r w a r d s .  T h i s  s y n c h r o n i s a t i o n  o f  h a t c h i n g  a n d  

t h e  o p e n i n g  o f  t h e  l e a f  b u d s  h a s  b e e n  d i s c u s s e d  f o r  P s y 11 l a

ma, i i e g g s  b y ,  among o t h e r s ,  T h e o b a l d  ( 1909) L e e s  ( 19 16 )

B r i t t a i n  1 a n d  M i n c k i e w i c z  ( 1 9 2 7 ) ,  t h e  l a s t  a u t h o r  b e l i e v i n g  

t h a t  e g g s  h a t c h  e a r l y '  o r  l a t e  a c c o r d i n g  t o  t h e  d e g r e e  o f  

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

1 ,  c i t e d  by  M i n c k i e w i c % )



w i t h  ray o b s e r v a t i o n s  i n  w h i c h  t h r e e  g r e e n  t w i g s  o f  a p p l e  

b e a r i n g  a  l a r g e  n u m b e r  o f  e g g s  o f  P .  m a i l ,  a n d  k e p t  i n  t h e  

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

F e b r u a r y ,  b u t  t h e  f i r s t  e g g s  d i d  n o t  h a t c h  t i l l  t h e  t h i r d  week 

o f  M a r c h .  I n  t h e  c a s e  o f  t h e  e g g s  o f  P s y l l o p s i s  two f a c t s  

a r e  n o t e w o r t h y :  ( i )  h a t c h i n g  o c c u r s  f i r s t  when t h e  b u d s  o f

t h e  a s h  a r e  a b o u t  t o  o p e n ;  ( i i ) i t  c o n t i n u e s  f o r  a  c o n s i d e r 

a b l e  t i m e  a f t e r  t h e  f i r s t  o n e s  h a v e  o p e n e d .  T h e s e  o b s e r v a t i o n s  

s u g g e s t  t h a t  i n  P s y l l o p s i s  w h i l e  t h e  t i m e  o f  o v i p o s i t i o n  i s  

p r o b a b l y  t h e  m o s t  s i g n i f i c a n t  f a c t o r  i n  t h e  h a t c h i n g  o f  t h e  

eg g  t h e  p h y s i c a l  c o n d i t i o n  o f  t h e  h o s t  may a l s o  b e  i m p o r t a n t  

b y  r e a s o n  o f  t h e  h e a t  g e n e r a t e d  by  t h e  f l o w  o f  s a p  i n  

d e v e l o p i n g  t r e e s  a s  s t a t e d  by  T h e o b a l d  ( l o c .  c i t . )  o r  by  a  

p h y s i o l o g i c a l  c o n n e c t i o n  e x i s t i n g  b e t w e e n  t h e  e g g  an d  t h e  

h o s t  a s  m e n t i o n e d  by  L e e s  ( 1916 ) o r  t h r o u g h  b o t h .

NYMPH. The f i r s t  i n s t a r  nymphs o f  P .  f r a x i n i c o l a  a n d  

P .  d i s c r e n a n s  a r e  e n c o u n t e r e d  i n  t h e  f i e l d  t o w a r d s  t h e  m i d d l e  

o f  A p r i l  a n d  t h e n c e  v a r i o u s  i m m a t u r e  s t a g e s  may b e  c o l l e c t e d  

t i l l  t h e  e n d  o f  J u n e .  The f i r s t  two i n s t a r s  o f  t h e  f o r m e r  

a r e  y e l l o w i s h ,  t h o s e  o f  t h e  l a t t e r  p i n k i s h  i n  c o l o r .  The 

nymphs o f  b o t h  s p e c i e s  m o u l t  f i v e  t i m e s  b e f o r e  b e c o m i n g  

a d u l t  a n d  t h e  d u r a t i o n  o f  e a c h  i n s t a r , w h e r e  a v a i l a b l e ,  i s  

a s  f o l l o w s : -

P .  f r a x i n i c o l a  IV i n s t a r  9 d a y s ._  _  ^  n ^  „

P .  d i s c r e n a n s  I I  " 11 "
—  —  I U  <• 11 «

iv " 9 "
v  " 10 "
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The f i r s t  nymphs to  h a t c h  c r e e p  i n  b e t w e e n  t h e  f o l d s  o f  

t h e  h a l f - o p e n e d  l e a f - b u d s  a n d  s t a r t  f e e d i n g  s i n g l y  on them® 

T o w a rd s  t h e  e n d  o f  t h e  s e c o n d  i n s t a r ,  t h e  c h a r a c t e r i s t i c  

c u r l i n g  o f  t h e  a s h  l e a v e s  b e co m e s  e v i d e n t  a n d  many t h i r d  

i n s t a r  nymphs t o g e t h e r  w i t h  a  l a r g e  nu m b er  o f  f i r s t  a n d  

s e c o n d  i n s t a r s  f r o m  l a t e r  h a t c h e d  e g g s  may now b e  f o u n d  

i n s i d e  t h e  c u r l e d  l e a v e s .

The l a s t  t h r e e  s t a g e s  o f  d i s c r e p a n s  a r e  p a s s e d  e n t i r e l y  

i n s i d e  t h e  g a l l s .  I n  t h e  c a s e  o f  f r a x i n i c o l a  nymphs o f  t h e  

l a s t  two i n s t a r s  may a l s o  b e  o b s e r v e d  m o v in g  o u t s i d e  on  b o t h  

s u r f a c e s  o f  t h e  l e a v e s ,  an d  i n  h e a v y  i n f e s t a t i o n s  t h e y  may b e  

f o u n d  a s s e m b l e d  on t h e  p e t i o l e s  a s  w e l l .  The m o s t  p r o n o u n c e d  

h a b i t  o f  t h e  a d u l t s  i s  t o  a t t a c h  t h e m s e l v e s  t o  t h e  h a r d  

woody p a r t s  o f  t h e  a s h  t r e e ,  w h e r e  t h e y  a r e  f o u n d  s o m e t i m e s  

a r r a n g e d  i n  a  l i n e  one  a b o v e  t h e  o t h e r .

The nymphs p r o d u c e  t h r e e  k i n d s  o f  s e c r e t i o n s  d i f f e r i n g  

m a i n l y  i n  t h e i r  p h y s i c a l  c h a r a c t e r i s t i c s .  A few  h o u r s  a f t e r  

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

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

i s  a l s o  p r o d u c e d  l o n g  s t i l l  waxy f i l a m e n t s  r i s i n g  f r o m  t h e/ /
b a s e s  o f  e a c h  o f  t h e  s e t a e  s u r r o u n d i n g  t h e  b o d y  m a r g i n .

T h e s e  f i l a m e n t s  a r e  v e r y  f r a g i l e  a n d  e a s i l y  b r e a k  o f f  b u t  

t h e y  w i t h s t a n d  t h e  m a c e r a t i n g  a c t i o n  o f  a l c o h o l  l o n g e r  t h a n  

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

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

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

t h a t  o f t e n  e n v e l o p s  t h e  nym phs ,  a n d  a d h e r e s  t o  a l l  p a r t s  o f



A p h o t o m i c r o g r a p h ,  o f  a  s e c o n d  s t a g e  nymph o f  

P s y l l o n s i s  f r a x i n i c o l a .  F o r s t  s h o w i n g  some o f  t h e  l o n g  

s h a f t s  o f  w h i t e  waxy s e c r e t i o n  a r i s i n g  a t  t h e  b a s e s  o f  t h e  

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

m a r g i n s »



t h e  h o s t  t r e e  l i k e  s t r a n d s  o f  c o t t o n  w o o l .  T h i s  s e c r e t i o n  

e m e r g e s  f r o m  t h e  n u m e ro u s  p o r e s  t h a t  o c c u r  on t h e  d o r s u m  o f  

t h e  nym ph .  D r o p l e t s  o f  w h i t e  waxy s u b s t a n c e  a r e  a l s o  

s e c r e t e d  b y  t h e  a d u l t  f e m a l e s .

As a  r e s u l t  o f  t h e  f e e d i n g  a c t i v i t i e s  o f  t h e  nymphs on 

t h e  h o s t  t h e r e  i s  f o r m e d  c o p p e r - c o l o r e d  g a l l s  due  to  t h e  

i n v o l u t i o n  o f  t h e  l e a v e s  f r o m  t h e  m a r g i n s  i n w a r d s .  At f i r s t  

t h e  g a l l  i s  s m a l l  a n d  s p i n d l e - s h a p e d  a n d  o n l y  a  s m a l l  a r e a  o f  

t h e  l e a f  i s  a f f e c t e d ;  l a t e r  l a r g e r  p a r t s  o f  t h e  l e a f  s u r f a c e  

a r e  r o l l e d  u p  u n t i l  t h e  w h o le  l e a f  i s  i n v o l v e d .  On b e i n g  

u n f u r l e d  t h e  g a l l  r e v e a l s  a  s e e t h i n g  m a ss  o f  nymphs o f  a l l  

s t a g e s  i n v e s t e d  by  t h e i r  f l u f f y ,  c o t t o n y  s e c r e t i o n .

L a t e  i n  summer when many o f  t h e  nymphs h a v e  become 

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

p r e y  on t h e  a d u l t  p s y l l i d s  a n d  i n  t i m e  become t h e  s o l e  

o c c u p a n t s  o f  t h e  e r s t w h i l e  h a b i t a t i o n  o f  t h e i r  n y m p h s .

T h e s e  i n c l u d e  e a r w i g s ,  c a p s i d s ,  t h r i p s  a n d  s p i d e r s .  Of 

t h e s e  t h e  f i r s t  two a r e  p r e d a t o r s  on  b o t h  t h e  s p e c i e s  o f  

P s y l l o p s i s .

COLO RATI PIT OF THE ADULT.

U n l i k e  many o t h e r  P s y l l i d a e  P .  f r a x i n i c o . l a  and_j=. 

d i s c r e u a n s  c h a n g e  l i t t l e  i n  c o l o r  w i t h  t h e  a d v a n c e  o f  t h e  

s e a s o n .  The f o r m e r ,  h o w e v e r ,  b eco m e s  a  l i t t l e  m ore  y e l l o w i s h  

a n d  b r o w n i s h  a n d  t h e  l a t t e r ,  l i k e w i s e ,  a  l i t t l e  d a r k e r  i n  

s h a d e  t o w a r d s  a u t u m n .

3 4



A p o r t i o n  o f  a n  a s h  p l a n t  s h o w i n g  t h e  c h a r a c t e r i s t i c  

c u r l i n g  o f  t h e  l e a v e s  a n d  t h e  f o r m a t i o n  o f  c o p p e r - c o l o r e d  

g a l l s  hy  t h e  nymphs o f  P s v l l o n s i s  f r a x i n i c . o l a  F o r s t  a n d  

P .  d i s c r e p a n s  F l o r .  The commencement o f  t h e  p r o c e s s  i s  s e e n  

on t h e  two l e a v e s  a t  t h e  b o t t o m  l e f t ,  an d  t h e  f u l l y - f o r m e d  

g a l l s  i n  t h e  c e n t r e ,  t o w a r d s  t h e  l e f t .  The s m a l l  w h i t e  

p a t c h e s  on t h e  l e a v e s  i n d i c a t e  t h e  p r e s e n c e  o f  t h e  nymphs 

s u r r o u n d e d  by  t h e i r  s e c r e t i o n  o f  w h i t e  f l u f f y ,  s i l k y  m a t e r i a l .
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BOX P5YLLID 

PSYLLIA BUXI L I N .

( SUBFAMILY PSYLLINAE. )

T h i s  s p e c i e s  i s  common E u r o p e  a n d  i n  t h e  U n i t e d  

S t a t e s  t h o u g h  i t  h a s  Been e n t i r e l y  n e g l e c t e d  i n  C r a w f o r d ' s  

m o n o g r a p h  o f  t h e  New W o r ld  P s y l l i d a e .  I t  i s  v e r y  

a b u n d a n t  i n  S . E .  S c o t l a n d  on  b o x  h e d g e s  a n d  i n  h e a v y  i n 

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

p l a n t s *  E c o n o m i c a l l y  i t  h a s  v e r y  l i t t l e  i m p o r t a n c e ,  

a l t h o u g h  c o n t r o l  m e a s u r e s  ha/ve b e e n  u n d e r t a k e n  i n  H o l l a n d  

a n d  New J e r s e y  w h e r e  bo x  p l a n t s  k e p t  f o r  o r n a m e n t a l  p u r 

p o s e s  h a v e  b e e n  g r e a t l y  d i s f i g u r e d  by  t h e  i n s e c t s *

S p a n l o n e u r a  f o n s c o l o m b i  F o r s t e r ,  t h e  o n l y  o t h e r  s p e c i e s  

l i v i n g  on bo x  o c c u r s  i n  E n g l a n d  b u t  was n o t  f o u n d  by  me 

i n  t h i s  r e g i o n .  I t  i s  r e p o r t e d  f r o m  E u r o p e  a n d  t h e  

U n i t e d  S t a t e s .

P .  b u x i  was  d e s i g n a t e d  a s  t h e  t y p e  o f  a  new g e n u s  

A s p h a g i d e l l a , e r e c t e d  by E n d e r l e i n  ( 19 2 1 ) .  T h i s  g e n u s  i s  

d i f f e r e n t i a t e d  f r o m  A s p h a g i s  ( a l s o  c r e a t e d  b y  E n d e r l e i n  a t  

t h e  same t i m e )  b y  t h e  a b s e n c e  o f  R1 i n  t h e  h i n d  w in g s*

A s p h a g i s  i t s e l f  i s  s e p a r a t e d  f r o m  P s y l l i a  b y  t h e  a b s e n c e  

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

HI a n d  t h e  d e v e l o p m e n t  o f  R1 a s  a  v e i n  i n  t h e  h i n d  w i n g .  

N e i t h e r  o f  t h e s e  g e n e r a  seem t o  b e  w e l l  f o u n d e d  a n d  i t  i s  

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

p o i n t e d  o u t  b y  F e r r i s  ( 1926) ,  i f  t h e  m ere  a b s e n c e  o f  a  v e i n  i n  

t h e  h i n d  w i n g ,  w h e r e  v e i n s  a r e  u s u a l l y  r e d u c e d  o r  f a i n t l y



d e v e l o p e d ,  i s  s u f f i c i e n t  t o  j u s t i f y  t h e  f o r m a t i o n  o f  a  new 

g e n u s .  I n  t h e  p r e s e n t  w o r k ,  t h e r e f o r e ,  t h e  o l d  g e n e r i c  name 

P s y l l i a ,  o f  t h i s  s p e c i e s  i s  r e t a i n e d .

SPECIFIC CHARACTERS.

P .  b u x i  may b e  d i s t i n g u i s h e d  f r o m  o t h e r  c l o s e l y  a l l i e d  

s p e c i e s  b y  t h e  f o l l o w i n g  c h a r a c t e r s

A n t e n n a e  h a l f  t h e  l e n g t h  o f  c o s t a .  G e n a l  c o n e s  a s  l o n g  

a s  v e r t e x  down t h e  m i d d l e ,  p u b e s c e n t ,  b l u n t l y  r o u n d e d ,  

d i v e r g e n c e  l e s s  t h a n  b a s e  o f  e i t h e r .  Wings  w i t h  p t e r o s t i g m a  

a b s e n t ,  v e i n s  c o n c o l o r o u s  w i t h  e l y t r a .  " G e n i t a l  s e g m e n t  

o f  t h e  f e m a l e  n e a r l y  a s  l o n g  a s  t h e  r e m a i n d e r  o f  t h e  a b d o m en ,  

b o t h  t e r g i t e  a n d  s t e r n i t e  b e s e t  w i t h  a  l o n g i t u d i n a l  b a n d  

o f  s m a l l ,  b l a c k ,  t u b e r c l e - l i k e  s e t a e .  M ale  w i t h  t h e  a n a l  

v a l v e  m o d e r a t e l y  l o n g  an d  s l e n d e r  b e s e t  w i t h  n u m e ro u s  f i n e  

s e t a e ;  c l a s p e r s  s l e n d e r ,  t e r m i n a t i n g  i n  a  s i n g l e  s m a l l  

t o o t h  on t h e  i n n e r  s i d e . "  ( F e r r i s ,  1926) .

HOST

P .  b u x i  i s  known t o  b r e e d  a n d  l i v e  o n l y  on  Buxus  

s e m n e r v i r e n s . t h e  common b o x  p l a n t .  C u r i o u s l y  e n o u g h  T a y l o r  

( 19O I)  e m p h a t i c a l l y  s t a t e d  t h a t  i t  o c c u r r e d  on  " v a r i o u s  

g a r d e n  p l a n t s  b u t  c e r t a i n l y  n o t  on b o x . "  E x t e n s i v e  o b s e r 

v a t i o n s  h a v e  shown t h i s  r e m a r k  t o  b e  e n t i r e l y  w i t h o u t  

f o u n d a t i o n  ...

LIFE HISTORY.

ADULT. The a d u l t s  a p p e a r  t o w a r d s  t h e  end  o f  A p r i l  a n d  

c o n t i n u e  t o  l i v e  on  b o x  h e d g e s  t i l l  a b o u t  t h e  en d  o f  

A u g u s t .  They  a r e  g r e e n  r o b u s t  i n s e c t s ,  m a r k e d l y  b r o a d e r  

t o w a r d s  t h e  h e a d  t h a n  t o w a r d s  t h e  ab d o m en ,  t h e  f e m a l e  h a v i n g
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a  l o n g  p o i n t e d  o v i p o s i t o r .  The e n t i r e  l i f e  i s  p a s s e d  on 

"box, t h e r e  b e i n g  l i t t l e  d i s p e r s a l  o f  t h e  i n s e c t s  t o  o t h e r  

p l a n t s  a t  a n y  t i m e .

M a t i n g  s t a r t s  i n  t h e  b e g i n n i n g  o f  A u g u s t ,  a n d  t h e  

m e th o d  i s  v e r y  s i m i l a r  t o  t h a t  d e s c r i b e d  f o r  P s y l l i a  a l n i .  

The t i m e  t a k e n  i s  u s u a l l y  n o t  more  t h a n  20 m i n u t e s .  

O v i p o s i t i o n  commences s h o r t l y  a f t e r w a r d s  a n d  i s  c o m p l e t e d  

i n  t h e  l a s t  w eek  o f  A u g u s t ,  when t h e  f e m a l e s  d i e ,  t h e  m a le s  

d y i n g  a  l i t t l e  e a r l i e r .  A f t e r  A u g u s t  no a d u l t s  w e re  f o u n d  

i n  t h e  f i e l d .

EGG. L e n g t h  w i t h o u t  s t a l k  «35 mm. G r e a t e s t  b r e a d t h  .15mm.

L e n g t h  o f  s t a l k  .10  mm.

C o l o r  d u l l  o r a n g e .  E l o n g a t e d  o v a l ,  b l u n t l y  p o i n t e d  

d i s t a l l y ,  w i t h  a  s m a l l  s t a l k  a t  b a s a l  e n d .

E g g s  a r e  l a i d  s i n g l y  i n  s l i t s  made i n  t h e  a x i l s  o f  

l e a v e s  a n d  t w i g s  by  means o f  t h e  l o n g  a n d  s h a r p l y  p o i n t e d  

o v i p o s i t o r  a n d ,  on t h i s  a c c o u n t ,  a r e  v e r y  d i f f i c u l t  t o  d e t e c t  

by  a  c a s u a l  e x a m i n a t i o n  o f  t h e  p l a n t .  C o n t r a r y  t o  t h e  

o b s e r v a t i o n  o f  H a m i l t o n  ( 1926) an d  i n s p i t e  o f  t h e  h o s t  b e i n g  

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

t h e  egg  s t a g e  l a s t s  t h r o u g h o u t  t h e  w i n t e r .

NYMPH. The e g g s  h a t c h  i n  e a r l y  A p r i l ,  j u s t  when new l e a f  

b u d s  a r e  b e g i n n i n g  to  a p p e a r  and  by  t h e  end o f  t h e  f i r s t  

w e e k ,  l a r g e  n u m b e r s  o f  f i r s t  i n s t a r  nymphs may be  e n c o u n t e r e d  

i n  t h e  f i e l d .  The e n t i r e  nymphal  p e r i o d  t a k e s  a b o u t  f i f t y  

d a y s  d u r i n g  w h i c h  f i v e  m o u l t s  o c c u r ,  t h e  l a s  w e c d y s i s  

p r e c e d i n g  t h e  a d u l t  s t a g e .  The d u r a t i o n  01 t h e  d i f f e r e n t  

s t a d i a  was  d e t e r m i n e d  i n  t h e  l a b o r a t o r y  g r e e n h o u s e ,  t o  b e ,  on
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a n  a v e r a g e ,  a s  f o l l o w s

I  i n s t a r  6-8 d ays»
I I  " 6-8 "

I I I  " 8 - 1 0  "
IV " 7-8  '*

V 11 10 "

HABITS 0 ?  THE NYMPHS AM) THEIR EFFECTS ON THE HOST.

I m m e d i a t e l y  a f t e r  h a t c h i n g  t h e  nymphs p a s s  t o  t h e  new 

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

t h e  f o l d s  o f  t h e  p a r t i a l l y - o p e n e d  l e a v e s ®  I t  i s  r e m a r k a b l e  

how e v e n  t h e  p r e v i o u s  y e a r ’ s l e a v e s  a r e  w h o l l y  n e g l e c t e d  

a l t h o u g h  t h e  nymphs h a v e  a n  e q u a l  c h o i c e  o f  b o t h  t h e  o l d  a n d  

t h e  new s h o o t s .  They may, t h e r e f o r e ,  b e  s a i d  t o  be  

n e g a t i v e l y  g e o t r o p i c  an d  p o s i t i v e l y  t h i g m o t r o p i c . The 

nymphs a r e  a c t i v e  when d i s t u r b e d  a n d  h a v e  e a c h  a  g l o b u l e  o f  

w h i t e  s e c r e t i o n  a t  t h e i r  p o s t e r i o r  end® T h i s  s e c r e t i o n  d o e s  

n o t  m a r k e d l y  d i f f e r  f r o m  t h a t  s e c r e t e d  by P s v l l i a  m a i l® The 

c u r l i n g  o f  t h e  l e a v e s  so c h a r a c t e r i s t i c  o f  box p l a n t s  i n f e s t e d  

b y  t h i s  P s y l l i d  s t a r t s  when t h e  i n s e c t  i s  a p p r o a c h i n g  t h e  end  

o f  t h e  s e c o n d  i n s t a r  and  a f t e r  some t w e l v e  d a y s  when t h e  

nymphs a r e  i n  t h e  f o u r t h  s t a g e ,  t h e  c a b b a g e - l i k e  a p p e a r a n c e  

o f  t h e  s h o o t s  i s  q u i t e  n o t i c e a b l e .  E ach  o f  t h e  g a l l s  i s  

f o r m e d  o f  t h r e e  o r  f o u r  c u r l e d  l e a v e s  an d  h a r b o u r s  f r o m  6 t o  

10 nymphs f r o m  t h i r d  s t a g e  o n w a r d s ,  s e c r e t i n g  c o p i o u s l y *

COLORATION OP THE ADULT.

L i k e  t h e  m a j o r i t y  o f  P s y l l i d a e ,  t h e  c o l o r  o i  P®„buxi. 

c h a n g e s  w i t h  t h e  a d v a n c e  o f  t h e  season® The f o l l o w i n g  

f o r m s  o c c u r  t y p i c a l l y  i n  summer an d  a u t u m n : -  

SUMMER EOKM.

Head  g r e e n ,  a n t e n n a e  l i g h t  b ro w n ,  t i p s  ox s e g m e n t s  4 - 8
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and. e n t i r e  s e g m e n t s  9"10 "b lack ,  e y e s  r e d d i s h  w h i t e ,  o c e l l i  

d e e p  y e l l o w .  T h o r a x  g r e e n  w i t h  d u l l  "brown m a r k i n g s ,  e l y t r a  

d u s k y ,  l e g s  b r o w n .  Abdomen g r e e n ,  f e m a l e  g e n i t a l i a  b row n i n

AUTUMN FORM.

Head  w h i t e ,  a n t e n n a e  b ro w n ,  l a s t  two s eg m e n ts  b l a c k ,  

e y e s  b l a c k i s h  b r o w n ,  o c e l l i  d e e p  o r a n g e .  T h o r a x  w i t h  d a r k  

b r o w n  m a r k i n g s ,  e l y t r a  d u s k y ,  l e g s  d a r k  b ro w n .  Abdomen 

b l a c k i s h  b r o w n ,  f e m a l e  g e n i t a l i a  b ro w n ,  m a le  a n a l  v a l v e  d u l l  

w h i t e ,  f o r c e p s  b r o w n i s h  d i s t a l l y .

A l t h o u g h  no c r o s s  v e i n s  n o r m a l l y  e x i s t  i n  t h e  w in g s  

t h e r e  a p p e a r e d  i n  t h e  f o r e  w ing  o f  one  s p e c im e n  o f  P .  b u x i  

a  c r o s s  v e i n  j o i n i n g  Rs w i t h  11 a t  t h e  p o i n t  o f  i t s  b i f u r c a t i o n  

i n t o  M]_ a n d  M2 .  An e x a c t l y  s i m i l a r  c a s e  o f  a  v e i n  b e t w e e n  

Rs a n d  M i s  r e c o r d e d  by  B o s e l l i  (1 9 3 0 )  i n  S o a n i o z a  cinnamom 

B o s e l l i .  A num ber  o f  o t h e r  i n s t a n c e s  o f  a b n o r m a l i t y  i n  

P s y l l i d  w i n g s  was r e c o r d e d  by  F r a u e n f e l d  ( 1867) ,  who i n  h i s  

a c c o u n t  o f  A n i s o s t r o n h a  f i c u s  g i v e s  f i g u r e s  o f  23 f o r e w i n g s  

o f  t h e  g e n e r a  A n i s o s t r o p h a ,  T r i o z a  a n d  P s y l l i a ,  showing  

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

a u t h o r  t h e  v a r i a t i o n s  a r e  m os t  f r e q u e n t  i n  t h e  g e n u s  P s y l l i a  

a n d  v e r y  s c a r c e  i n  T r i o z a j  f u r t h e r  t h e y  u s u a l l y  o c c u r  i n  

one  w i n g  o n l y  a n d  a r e  s e ld o m  s y m m e t r i c a ] #  The a b n o r m a l i t y  

i s  n o t  c o n f i n e d  t o  w i n g s  o n l y  and  C ra w f o r d  ^1920)  r e c o r d s  a  

c a s e  i n  w h i c h  A n h a la . r a  (A n o m o cera ) an o m a la  C raw f  p o s s e s s e d  

n i n e - s e g m e n t e d  a n t e n n a e  i n s t e a d  o f  t h e  u s u a l  t e n ,  a n d  a  

s u p e r n u m e r a r y  m a r g i n a l  c e l l  i n  t h e  l o r e  w i n g s .

d i s t a l  h a l f ,  m a l e  and '  v a l v e  y e l l o w ,  f o r c e p s  white®



40

HAWTHORN PSYLLID 

PSYLLIA MELANONMIRA VOPST.

(SUBFAMILY PSYLLINAE).

Many s p e c i e s  o f  P s y l l i d a e ,  a l l  b e l o n g i n g  t o  t h e  g e n u s

P s y l l i a ,  h a v e  b e e n  r e c o r d e d  on h a w t h o r n ,  b u t  o n l y  two h a v e
f o u n d

b e e n / i n  S . S .  S c o t l a n d ,  P .  mal i  d i s c u s s e d  i n  a  s e p a r a t e  

s e c t i o n  a n d  P .  m e l a n o n e u r a ® T h i s  l a t t e r  s p e c i e s  c a n  be  

d i s t i n g u i s h e d  f r o m  P .  m a i l  a n d  o t h e r  a l l i e d  s p e c i e s  by  t h e  

f o l l o w i n g  c h a r a c t e r s : ~

G e n a l  c o n e s  s h o r t ,  n a r r o w l y  p o i n t e d  i n  d i s t a l  h a l f ,  

t h e i r  d i v e r g e n c e  e q u a l  t o  o r  l e s s  t h a n  b a s e  o f  e i t h e r ,  

t h e i r  o u t e r  e d g e  s i n u a t e ,  i n n e r  a l m o s t  s t r a i g h t ®  A n te n n a e  

l e s s  t h a n  h a l f  t h e  l e n g t h  o f  c o s t a .  F em a le  g e n i t a l i a  a  

l i t t l e  l e s s  t h a n  l e n g t h  o f  abd o m en ,  n o t  m a r k e d l y  p u b e s c e n t ,  

a n a l  v a l v e  l o n g e r  t h a n  s u b g e n i t a l ,  l a t t e r  d a r k  a n d  s h a r p l y  

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

v a l v e ,  b e n t  a t  b a s e ,  d i s t a l  e x t r e m i t y  d a r k  an d  r o u n d e d ,  

s p o o l  a t  p r o x i m a l  end o f  s p e r m a t i c  d u c t  s h o r t ,  a n t e r i o r l y

r o u n d e d  a n d  w e l l  e x p a n d e d .

T h i s  s p e c i e s  h a s  two s e t s  o f  s e a s o n a l  h o s t  p l a n t s ,  

C r a t a e g u s  o x y c a n t h a  and  o t h e r  s p e c i e s  o f  C r a t a e g u s  i n  summer 

a n d  e a r l y  a u tu m n  an d  v a r i o u s  c o n i f e r s  c h i e x l y  Taxu sr b a c c a t a  

i n  l a t e  a u tu m n  a n d  w i n t e r .  H a r r i s o n  (1 9 1 5 )  r e c o r d e d  i t  f rom  

C l e v e l a n d s  a s  b e i n g  common on oak  an d  c o n i f e r s  l a t e  i n  t h e  

y e a r  a n d  M o k r z e c k i  ( 1916) r e p o r t e d  i t  a s  o c c u r r i n g  on p e a r

i n  S i m f e r o p o l .

E c o n o m i c a l l y  P .  m e lan o n eurg. i s  o f  s l i g h t  i m p o r t a n c e

h a v i n g  b e e n  r e c o r d e d  o n l y  once  by  Mokrzecki ( l p ,c . c i t . J a s



i n j u r i n g  p e a r  t r e e s  i n  S i m f e r o p o l ,  A c c o r d i n g  to  t h e  same 

a u t h o r  t h i s  i n s e c t  h a d  two g e n e r a t i o n s  i n  1915 , h i b e r n a t e d  

i n  t h e  a d u l t  s t a g e  i n  g r o u p s  on  t h e  t r u n k s  o f  p e a r  t r e e s  and  

o v i p o s i t e d  d u r i n g  t h e  f i r s t  h a l f  o f  M arch  on t h e  b r a n c h e s .

My o b s e r v a t i o n s  i n  S . E .  S c o t l a n d  show a n  e n t i r e l y  d i f f e r e n t  

l i f e  h i s t o r y ,  i n  w h i c h  P .  m e l a n o n e u r a  h a s  a  s i n g l e  g e n e r a t i o n  

i n  t h e  y e a r  a n d  o v e r w i n t e r s  i n  t h e  a d u l t  s t a g e ,

LIFE HISTORf

ADULT. The a d u l t s  f i r s t  a p p e a r  t o w a r d s  t h e  en d  o f  May and  

a f t e r  t h e  s e c o n d  week  o f  J u n e  nymphs may no l o n g e r  b e  fo und  

i n  t h e  f i e l d .  They  a r e  a t  f i r s t  g r e e n i s h  b u t  a b o u t  two d ay s  

a f t e r  e m e r g e n c e  become r e d d i s h  a n d  a r e  t h e n  e a s i l y  d i s t i n g u i s h 

e d  f r o m  P .  m a l i  w h i c h  i s  r i c h  g r e e n .  They r e m a i n  on h a w t h o r n  

t i l l  a b o u t  t h e  m i d d l e  o f  a u tu m n ,  when w i t h  t h e  a p p r o a c h i n g  

l e a f - f a l l  t h e y  m i g r a t e  t o  n e i g h b o u r i n g  e v e r g r e e n  p l a n t s .  I n  

one  l o c a l i t y  u n d e r  o b s e r v a t i o n  t h e  w i n t e r  was p a s s e d  on 

T a x u s  b a c c a t a  a n d  o t h e r  c o n i f e r s  an d  i n  a n o t h e r  w h e r e  t h e r e  

w e r e  no  c o n i f e r s  a t  h a n d ,  on b room .  T h i s  c h a n g e  o f  h o s t  i s  

made o n l y  f o r  f o o d  a n d  s h e l t e r  and  n o t  f o r  o v i p o s i t i o n .  

O b s e r v a t i o n s  made on P .  m e l a n o n e u r a  seem a l s o  t o  s u p p o r t  

M c A fe e ’ s ( 1 9 1 5 )  v i e w ,  b a s e d  on p r e v i o u s  r e c o r d s  o f  o t h e r  

s p e c i e s  t h a t  t h e  h a b i t  o f  r e s o r t i n g  t o  c o n i f e r s  i s  n o t

r e s t r i c t e d  t o  t h e  c o l d  s e a s o n .

A b o u t  t h e  m i d d l e  o f  March  t h e r e  i s  a  r e t u r n  m i g r a t i o n  

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

b e g i n s  5°*7 d a y s  l a t e r ,  a f t e r  w h ic h  t h e  a d u l t  i n s e c t s  l i v e  

f o r  a  c o n s i d e r a b l e  t im e  and  i t  i s  o n l y  t o w a r d s  t h e  end  oi  

A p r i l  t h a t  t h e y  d i e  and  d i s a p p e a r  i n  t h e  f i e l d .  T n e re  i s
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t h u s  a n  i n t e r v a l  ox o n l y  a b o u t  f i v e  weeks  b e t w e e n  t h e  o v e r “ 

w i n t e r i n g  a d u l t s  o f  t h e  f i r s t  g e n e r a t i o n  a n d  t h o s e  o f  t h e  

s e c o n d  o r  s p r i n g  g e n e r a t i o n *

S i x  f e m a l e s  a n d  s i x  m a l e s  c o n f i n e d  on h a w t h o r n  on 

2 1 • 3 • 3 3  l a i d  755 e g g s  i n  a l l ,  d u r i n g  a  p e r i o d  o f  20 d a y s  i . e .  

a n  a v e r a g e  o f  156 e g g s  p e r  f e m a l e .  A t  t h e  t i m e  o f  o v i p o s i t i o n  

t h e  f e m a l e  b eco m es  v e r y  s l u g g i s h  a n d  f a i l s  t o  r e s p o n d  by 

j u m p i n g  e v e n  when r e p e a t e d l y  t o u c h e d .  The m o s t  n o t i c e a b l e  

h a b i t  o f  t h e  f e m a l e  a t  t h i s  t i m e  i s  t h e  s e c r e t i o n  o f  l o n g  

t u b e s  o f  w h i t e  waxy m a t e r i a l  w h i c h  i s s u e  f r o m  t h e  c i r c u m a n a l  

p o r e s .

EGG. L e n g t h  »32 mm. G r e a t e s t  b r e a d t h  . 1 5  mm.

L e n g t h  o f  s t a l k  . 0 4  mm.

B r o a d l y  o v a l  w i t h  a  s t a l k  a t  b a s a l  e n d .  C o l o r  deep  

y e l l o w .

E g g s  a r e  l a i d  i n  g r o u p s  on t h e  n e w ly  o p e n e d  l e a v e s  

c h i e f l y  on t h e  u n d e r s u r f a c e  b u t  s o m e t im e s  on t h e  u p p e r .  The 

l a r g e s t  num ber  o f  e g g s  i s  i n s e r t e d  by  t h e  b a s a l  s t a l l s  n e a r  

t h e  m i d r i b ,  b u t  o t h e r  p a r t s  o f  t h e  l e a f  and  r a r e l y  e v e n  t h e  

p e t i o l e s  may b e  s e l e c t e d .  The number  o f  e g g s  i n  a  g r o u p

v a r i e s  f r o m  2 t o  1 5 »

H a t c h i n g  commences a b o u t  2 w eeks  a f t e r  o v i p o s i t i o n  an d  

a  f e w  d a y s  b e f o r e ,  t h e - t w o  r e d  e y e s  o f  t h e  embryo a r e  v i s i b l e  

t h r o u g h  t h e  c h o r i o n  a t  t h e  n a r r o w  d i s t a l  end o f  t h e  e g g ,  t h e  

abdom en  l y i n g  t o w a r d s  t h e  b a s a l  e x t r e m i t y .

NYMPH

The f i r s t  i n s t a r  nymphs a p p e a r  i n  t h e  s e c o n d  week ox 

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

m o u l t  f i v e  t i m e s ,  t h e  l a s t  e c d y s i s  b e i n g  f o l l o w e d  by  t h e
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P h o t o m i c r o g r a p h  o f  a  p o r t i o n  o f  h a w t h o r n , C r a t a e g u s  

o x y c a n t h a . l e a f  sh o w in g  a  g r o u p  o f  e g g s  d e p o s i t e d  hy  

P s y l l i a ,  m e l a n o n e t i r a  i ' o r s t .



a d u l t  s t a g e »  The d u r a t i o n  o f  e a c h  s t a d i u m  i n  t h e  g r e e n 

h o u s e  was  r o u g h l y  a s  f o l l o w s :

I  i n s t a r  8 days®
I I  " 7 '*

I I I  " 7 "
IV " 8 "

V " 12 "

HABITS OP NYMPHS

The f i r s t  i n s t a r  nymphs f e e d  g r e g a r i o u s l y  f o r  t h e  f i r s t  

f e w  d a y s  a t  t h e  s i t e  o f  t h e i r  e m er g en c e  f r o m  t h e  e g g .  L a t e r  

i n  t h e  s e c o n d  a n d  t h i r d  i n s t a r s  t h e y  move t o w a r d s  t h e  g r o w in g  

s h o o t s  a n d  c l u s t e r  on t h e  o p e n i n g  l e a f  b u d s .  I n  t h e  l a s t  

i n s t a r  t h e y  may b e  met  w i t h  a n y w h e re  on t h e  l e a f  a n d  l i v e  

s i n g l y .  The nymphs s t a r t  s e c r e t i n g  a  w h i t e  waxy s u b s t a n c e  

i n  l i t t l e  d r o p l e t s  o r  r i b b o n s  a b o u t  12-20  h o u r s  a f t e r  h a t c h 

i n g .  The s e c r e t o r y  a c t i v i t y  p r o g r e s s i v e l y  i n c r e a s e s  w i t h  

t h e  a g e  o f  t h e  nymphs a n d  i s  a t  i t s  maximum i n  t h e  l a s t  two 

i n s t a r s .

nOLORATION OP THE! ADULT.

The t y p i c a l  summer and  w i n t e r  fo r m s  o f  P .  m e l a n o n e u r a  

d i f f e r  m a r k e d l y  f r o m  e a c h  o t h e r ,  i n  c o l o r ,  w h i c h  a r e  

d e s c r i b e d  b e l o w : -  

SUMMER FORM.

Head w h i t e  w i t h  b r o w n i s h  y e l l o w  m a r k i n g s ,  d i s t a l  h a l f  

o f  g e n a l  c o n e s  a n d  f i r s t  t h r e e  s eg m e n ts  o f  a n t e n n a e  b ro w n ,  

r e s t  o f  a n t e n n a e  p r o g r e s s i v e l y  b l a c k ,  ey es  b r o w n i s n ,  o c e l l i  

d e e p  r e d .  T h o r a x  y e l l o w  w i t h  b row n  m a r k i n g s ,  p ro n o tu m  

g r e y ,  e l y t r a  p a l e  y e l l o w ,  v e i n s  and  l e g s  l i g h t  c row n .

Abdomen y e l l o w i s h  g r e e n ,  f e m a l e  g e n i t a l i a  i n  d i s t a l  h a l f ,
: f
I a n d  m a l e  a n d  v a l v e  and  f o r c e p s  b row n.
I
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WINTER FORM.

Head y e l l o w  w i t h  d a r k  h row n m a r k i n g s ,  g e n a l  c o n e s  w h i t e  

i n  p r o x i m a l ,  b rown i n  d i s t a l  h a l f ,  e y e s  a n d  a n t e n n a e  b l a c k i s h  

b r o w n ,  o c e l l i  d e e p  r e d .  T h o r a x  p r o n o t u m  y e l l o w  w i t h  b l a c k  

m a r k i n g s ,  r e s t  o f  t h o r a x  a n d  l e g s  b l a c k i s h  b r o w n ,  e l y t r a  

d u s k y ,  v e i n s  b r o w n .  Abdomen b l a c k ,  i n t e r s e g m e n t a l  m a r g i n s  

y e l l o w i s h  b r o w n ,  f e m a l e  g e n i t a l i a  b l a c k ,  m a le  b l a c k i s h  b ro w n .
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PEAR PSYLLIP.

PSYLLIA PYRICOLA FORST.

(SUBFAMILY P3YLLINAE)*

T h e r e  i s  some c o n f u s i o n  w i t h  r e g a r d  t o  t h e  number  a n d  

i d e n t i t y  o f  t h e  s p e c i e s  o f  P s y l l i d a e  a t t a c k i n g  p e a r  a n d  t h e  

f o l l o w i n g  h a v e  b e e n  r e c o r d e d  on t h i s  h o s t  i n  E u r o p e  an d  t h e  

U n i t e d  S t a t e s : -

P s y l l i a  p y r i c o l a  F o r s t .

2 . P . . s i m u l a n s  F o r s t «

3 . P . p y r i  L i n .

4 . P . o v r i s u g a  F o r s t .

5 . P .  h e x a s t i g m a  H o r v a t h

6 . P . m e l a n o n e u r a  F o r s t «

7 . P . m a l i  S c h m i d b e r g e r .

O f  t h e s e  t h e  l a s t  two a r e  e n t i r e l y  d i f f e r e n t  f r o m  o t h e r  

p e a r  p s y l l i d s ,  an d  p e a r  i s  n o t  t h e i r  c h i e f  fo o d  p l a n t *

P .  h e x a s t i g m a  o c c u r s  c h i e f l y  i n  E a s t e r n  S i b e r i a  and  J a p a n .

O f  t h e  r e m a i n i n g  f o u r  P .  n v r i s u g a  i s  t h e  l a r g e s t  s p e c i e s  and  

u n l i k e  t h e  o t h e r  t h r e e ,  i s  w i t h o u t  a n y  d a r k  m a r k i n g s  on t h e  

w i n g s .  The f i r s t  t h r e e  h a v e  b e e n  v a r i o u s l y  t r e a t e d  a s  

sy nonym ous  b y  C r a w f o r d  (1 9 1 4 )  o r  a s  two s p e c i e s  by  Edw ards  

( 1896) o r  a s  t h r e e  d i s t i n c t  s p e c i e s  b y  R i l e y  ( 1891) .  My 

o b s e r v a t i o n s  c o n f i r m  t h e  f a c t  o f  P «_ BYfAQJbLia

b e i n g  t h e  summer a n d  w i n t e r  fo rm s  r e s p e c t i v e l y  o f  one  and  t h e  

same s p e c i e s *  I t  i s  a l s o  p r o b a b l e  t h a t  P. . p y r i  I s  i d e n t i c a l  

w i t h  P .  p y r i c o l a » w i t h  o c c a s i o n a l ,  v e r y  s l i g h t  d i f f e r e n c e s ,  

p r o b a b l y  due  t o  g e o g r a p h i c a l  i s o l a t i o n ,  a l t h o u g h  i t  h a s  b e e n



f r e q u e n t l y  r e p o r t e d  a s  a  s e p a r a t e  s p e c i e s  f r o m  v a r i o u s  p a r t s  

o f  E u r o p e ,  d u r i n g  t h e  l a s t  two d e c a d e s .

A l t h o u g h  3 a i d  t o  o c c u r  on a p p l e  a t  t i m e s  P .  p y r i c o l a  

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

t r e e  i n  t h e  U n i t e d  S t a t e s  a n d  t o  a  l e s s e r  e x t e n t  i n  E u r o p e .

I n  t h e  o r c h a r d s  w h e r e  my o b s e r v a t i o n s  w ere  m ade ,  a p p l e  and  

p e a r  t r e e s  w e r e  g r o w in g  s i d e  b y  s i d e  y e t  no P .  n v r i c o l a  was  

e v e r  f o u n d  on a p p l e  t r e e s .

LIEE HISTOEy.

P s y l l i a  p y r i c o l a .  i n  t h i s  r e g i o n  i s  t r i v o l t i n e  a n d  t h e  

imago h i b e r n a t e s  i n  w i n t e r .  I n  t h e  U n i t e d  S t a t e s  i t  h a s  f o u r  

b r o o d s  i n  t h e  y e a r ,  w h i c h  a r e  n o t  s h a r p l y  d i v i d e d .  The 

a l l i e d  s p e c i e s  P .  p y r i s u g a  h a d  one  g e n e r a t i o n  i n  1913 an d  two 

i n  1914  i n  S a l g i r ,  a c c o r d i n g  to  M o k rz e c k i  and  B r a g i n a  ( 1915 ) 

a n d  t h e  a u t h o r s  t h i n k  t h a t  t h e  number  o f  b r o o d s  d e p e n d s  on 

c l a i m a t i c  c o n d i t i o n s .  I n  t h e  same l o c a l i t y  M o k rz e c k i  ( 1913 ) 

r e p o r t e d  P .  p .y r i  t o  h a v e  o v e r w i n t e r e d  i n  t h e  egg  s t a g e ,  b u t  

i n  v i e w  o f  t h e  f a c t  t h a t  t h e  e g g s  d i d  n o t  h a v e  s t a l k s  o r  

f i l a m e n t s  l i k e  t h o s e  o f  P .  p y r i c o l a . i t  i s  v e r y  p r o b a b l e  t h a t  

h e  was  d e a l i n g  w i t h  a  d i f f e r e n t  s p e c i e s  a l t o g e t h e r .

1ST GENERATION. The h i b e r n a t i n g  a d u l t s  emerge  f ro m  t h e  

c r e v i c e s  o f  t h e  b a r k s  e a r l y  i n  March  a n d  s t a r t  m a t i n g  t o w a r d s  

t h e  e n d  o f  t h a t  m o n t h .  O v i p o s i t i o n  commences 3 o r  4  d a y s  a f t e r  

m a t i n g .  E g g s  a r e  l a i d  on t h e  o u t e r  s u r f a c e s  o f  t h e  l e a f  b u d s  

( i . e .  t h e  u n d e r s u r f a c e  o f  l e a v e s )  p a r a l l e l  t o  t h e  l o n g  a x e s  

o f  t h e  l a t t e r ,  s i n g l y  b u t  c l o s e  t o g e t h e r ,  t n o u g h  no 0 e x a c t l y  

i n  g r o u p s  a s  r e c o r d e d  by B r o c h e r  ( 1926) f o r  P .  p y r i s u g a .

I n  r a r e  c a s e s  t h e y  may be l a i d  a t  t h e  b a s e s  ô . l e a f  p e t i o l e s  

o r  on t h e  u p p e r  s u r f a c e  o f  t h e  l e a v e s  a l o n g  t h e  m i d r i b s .
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The eg g  i s  w h i t e  when f i r s t  l a id .»  g r a d u a l l y  t u r n i n g  y e l l o w .

I t  i s  b r o a d l y  o v a l ,  w i t h  a  s h o r t  s t o u t  s t a l k  t o w a r d s  t h e  

p r o x i m a l  end  w h ic h  i s  embedded i n  t h e  l e a f  t i s s u e  a n d  a  

l o n g  f i l a m e n t - l i k e  p r o c e s s  a t  t h e  d i s t a l  e n d .  I t s  m e a s u r e 

m e n t s  a r e *  l e n g t h  .30 mm.,, g r e a t e s t  b r e a d t h  «18 mm.,  b a s a l  s t a l k  

.06 mm.,  d i s t a l  f i l a m e n t - l i k e  s t a l k  . 1.8 mm.

H a t c h i n g  commences i n  2 t o  3 w e e k ’ s t im e  a n d  t h e  f i r s t  

nymphs a p p e a r  i n  t h e  t h i r d  w eek  o f  A p r i l .  The e n t i r e  

n y m p h a l  l i f e  l a s t s  f o r  a b o u t  f i v e  w eeks  an d  d u r i n g  t h i s  t im e  

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

summer w a s ,  a p p r o x i m a t e l y ,  d e t e r m i n e d  to  b e  a s  f o l l o w s : -

I  i n s t a r  9 d a y s  
I I  " 7 "

ill " 7 "
iv  11 7 "
v H 9 "

2ND AND 3RD GENERATIONS.

The a d u l t s  o f  t h e  f i r s t  g e n e r a t i o n  a p p e a r  a t  t h e  end  o f

May; m a t i n g  o c c u r s  s h o r t l y  a f t e r w a r d s  an d  e g g s  o f  t h e  s e c o n d

g e n e r a t i o n  a r e  l a i d  a b o u t  t h e  m i d d l e  o f  J u n e ,  i n  t h e  g r o o v e s

o f  t h e  l e a f  p e t i o l e s , u s u a l l y  p a r a l l e l  t o  t h e i r  l o n g  a x i s  an d

s c a r c e l y  a n y  on  t h e  l e a v e s ®  H a t c h i n g  o c c u r s  a b o u t  10 d a y s

l a t e x ’ a n d  t h e  a d u l t s  o f  t h e  s e c o n d  g e n e r a t i o n  a p p e a r  t o w a i d s

t h e  e n d  o f  J u l y .  Eggs  b e i n g  a g a i n  l a i d ,  t h e  a d u l t s  o f  t h e

t h i r d  g e n e r a t i o n  a p p e a r  a b o u t  t h e  t h i i ’d week oj, O c tobex*

The g e n e r a t i o n s  a r e  w e l l  d e f i n e d  b u t  some o v e r l a p p i n g  t a k e s

p l a c e  a n d  nymphs o f  s e v e r a l  d i f f e r e n t  s t a g e s  may u s u a l l y  b e

f o u n d  b e f o r e  t h e  e m erg en ce  o f  t h e  a d u l t s .  The l a s tu
g e n e r a t i o n  o f  a d u l t s  h i b e r n a t e s  i n  t h e  c r e v i c e s  o i  t h e  ba rk  

o f  t h e  p e a r  t r e e  an d  may so m et im es  be  c a p t u r e d  i n  t h e  m i d d l e

o f  w i n t e r .
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The nymphs on h a t c h i n g  f e e d  s i n g l y  on  t h e  u n d e r s i d e  o f  

l e a v e s ,  o f t e n  n e a r  m i d r i b s ,  a n d  r e m a i n  immersed  i n  a  d r o p  

o f  t r a n s p a r e n t  b u t  s t i c k y  l i q u i d ,  w h ic h  t h e y  s t a r t  s e c r e t i n g  

a b o u t  20  h o u r s  a f t e r  h a t c h i n g .  The g r e a t e s t  p r o d u c t i o n  o f  

t h i s  s e c r e t i o n  commences a f t e r  t h e  s e c o n d  m o u l t  when a  

s o o t y  m o u ld  d e v e l o p s  a n d  t h e  p r e s e n c e  o f  t h e  nymphs c a n  o n l y  

b e  d e t e c t e d  b y  t i n y  p a t c h e s  o f  m o i s t  d a r k  a r e a s  on t h e  

u n d e r s u r f a c e  o f  t h e  l e a v e s .  Awat i  ( 1915 ) i n  E n g l a n d  h a d  t h i s  

i n j u r i o u s  f u n g u s  i d e n t i f i e d  a s  C la d o s n o r i u m  h e r b a r i u m . The 

nymphs a r e  u s u a l l y  v e r y  s l u g g i s h  a n d ,  u n l i k e  t h o s e  o f  

P .  - p y r i s u g a  d e s c r i b e d  b y  B r o c h e r  ( 1926) ,  do n o t  a t  a n y  s t a g e  

f e e d  i n  c o l o n i e s ®

SPECIFIC CHARACTERS AITD COLO RATION OE THE ADULT.

P. p . y r i c o l a  may b e  d i s t i n g u i s h e d  f ro m  a l l i e d  s p e c i e s  

b y  t h e  f o l l o w i n g  s e t  o f  c h a r a c t e r s ,  b a s e d  m a i n l y  on t h e  

d e s c r i p t i o n  o f  t h e  a d u l t  by  C r a w f o r d  ( 1 9 1 4 ) :=

Body l e n g t h :  Summer f o r m  1 . 6  -  1.9  mm. W i n t e r  fo rm  1.9  -

2 .3  mm® V e r t e x  a b o u t  a s  l o n g  a s  b r o a d ,  w i t h  two f o v e a e ,  

c o n s p i c u o u s 3.y e m a r g i n a t e  i n  f r o n t  a t  m e d ia n  l i n e  w i t h  

a n t e r i o r  o c e l l u s  i n  e m a r g i n a t i o n  and  g e n a l  c o n e s  a b o u t  two 

t h i r d s  a s  l o n g  a s  v e r t e x ,  t h e i r  d i v e r g e n c e  l e s s  t h a n  b a s e  

o f  e i t h e r ,  o u t e r  edge  c o n c a v e ,  i n n e r  s t r a i g h t ,  s u o a c u t e  a t  

t i p s ,  p u b e s c e n t .  L eg s  s l e n d e r  h i n d  t i b i a e  w i t h  b a s a l  s p u r  

v e r y  s m a l l  o r  w a n t i n g .  Male a n a l  v a l v e  a  l i t t l e  l o n g e r  t h a n  

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

r a t h e r  a c u t e  a t  t i p s ,  t a p e r i n g  u n i f o r m l y  f ro m  b a s e  to  t i p .

HABITS 0.F THE NYMPHS.



F e m a l e  g e n i t a l i a  s h o r t ,  d o r s a l  v a l v e  a  l i t t l e  l o n g e r  t h a n  

v e n t r a l ,  b o t h  a c u te ®

SUMMER COLORATION.

G e n e i ' a l  c o l o r  o r a n g e  t o  r e d d i s h  b row n w i t h  d a r k e r  

m a r k i n g s »  A n t e n n a l  s e g m e n t s  7 - 1 0  an d  a p i c e s  o f  t h o s e  o f  

4 - 7  b l a c k *  L e g s  y e l l o w  e x c e p t  brown f e m o r a .  Wings  t r a n s 

p a r e n t  w i t h  a  s l i g h t  y e l l o w i s h  t i n g e ,  s p e c i a l l y  i n  d i s t a l  

c e l l s ,  w i t h  a  c o n s p i c u o u s  b l a c k  p a t c h  a t  t i p  o f  c l a v u s  and  

a n o t h e r  a b o v e  i t *  V e i n s  p a l e  y e l l o w .

WINTER COLORATION.

G e n e r a l  c o l o r  r e d d i s h  brown w i t h  b l a c k  m a r k i n g s .  

A n t e n n a e  b l a c k .  L eg s  brown e x c e p t  b l a c k i s h  b ro w n  f e m o r a .  

" E l y t r a  h y a l i n e  o r  l a c t e o - h y a l i n e , t h e  d i s k  o f  t h e  c e l l s  

f e e b l y  a n d  s u f f u s e d l y  f u s c o u s ,  a  b r o a d  f u s c o u s  s t r i p e  

o c c u p y i n g  a l m o s t  t h e  e n t i r e  l e n g t h  o f  c e l l  1 ,  a p e x  o f  c l a v u s  

b l a c k i s h ,  v e i n s  b l a c k i s h "  (V id e  E d w a rd s ,  f o r

1896) .
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PSYLLIA AMBIGUA FORST 

(SUBFAMILY PSYLLINAE)

The f o l l o w i n g  i s  a  l i s t  o f  t h e  s p e c i e s  o f  P s y l l i d a e  

r e c o r d e d  a s  l i v i n g  on w i l l o w s

S p e c i e s H o s t .  Genus S a l i x L o c a l i t y

-S s_£äE£§ä^and  o t h e r  
s p e c i e s

B r i t i s h  I s l e s  
and  C e n t r a l  

E u r o p e .

,3*. c ap r& a 11

B r i t i s h  I s l e s

N o r t h  A m er ica

.äs^ jL&ana E u r o p e

S a l i x  s p . II

ft

S.  r o s m a r i n i f o l i a II

S .  n u r n u r e a If

S a l i x  s p . II

S a l i x  s p . II

S a l i x  s p . II

S .  c a n r e a II

S .  c a n r e a

S. n u r n u r e a ,  
S .  a l b a .
S.  f r s i l i s

B r i t i s h  I s l e s  
& E u r o p e  & J a p a n

II

S .  p u r p u r e a II

S.  c a n r e a B r i t i s h  I s l e s

S a l i x  sp® N o r t h  A m e r ic a

1« P s v l l i a  ambig.ua F o r s t

2» P» s a l i c i c o l a  F o r s t  

3* P» b r u n n e i u e n n l s  E dw ards

4 .  P .  a m e r i c a n a  m i n o r  Crawf

5 .  P .  i t e o n h i l a  Low

6 .  P .  k l a u a l e k i  S u lc  

7» P« e l e g a n t u l a  Z e t t

8 .  P .  n a r v i p e n n i s  Low 

9« P« n i g r l t a  Z e t t

1 0 .  P .  d u d a i  S u l c  

11* P .  o r n a t a  Meyer  Dur

1 2 .  P .  a b d o m i n a l i s  Meyer Dur 

13* P .  u l m i  F o r s t

1 4 .  T r j - a a a ^ a J J ^ L i a g £ a  R en t

1 5 .  T .  a l b i v e n t r i s  F o r s t

T .  u n i f a s c i a t a  Low

1 7 . T .  s t r i o l a  F l o r

18 .  T .  v a r i a n s  Crawf®
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S p e c i e s H o s t .  Genus S a l i x L o c a l i t y

1 9 .  T .  s a l i c i s  M a l l v S® l a s i o l e n i s  an d N o r t h  A m e r ic a
o t h e r  s p e c i e s

2 0 .  T .  m a u r a  F b r s t S .  a l b a .  S .  
■Durourea.  S .  
l a s ^ o l e n i s

I

E u r o p e  and  
N o r t h  A m e r i c a .

I //
2 1 .  C e r o n s v l l a

c a l i f o r n i c a  C r a w f .
S .  r o s t r a t a

/
N o r t h  A m e r ic a

..."T

I n  t h i s  r e g i o n  P .  a m b ig u a  a l o n e  h a s  "been f o u n d  by  m e ,  

a l t h o u g h  i t  i s  p o s s i b l e  t h a t  some o t h e r  s p e c i e s  a l s o  o c c u r .  

I t  i s  a  n o t e w o r t h y  f a c t  t h a t  S a l i x  an d  C i t r u s  a r e  p e r h a p s  

t h e  o n l y  two g e n e r a  among t h e  h o s t  p l a n t s  o f  P s y l i i d a e  t o  

h a r b o u r  s p e c i e s  b e l o n g i n g  t o  a t  l e a s t  t h r e e  g e n e r a  and  two 

s u b f a m i l i e s .

E c o n o m i c a l l y  p s y l l i d s  do l i t t l e  i n j u r y  t o  w i l l o w s  i n  

t h e  B r i t i s h  I s l e s  an d  t h e  same may b e  s a i d  o f  them  i n  t h e  

U n i t e d  S t a t e s .  They a r e  h o w e v e r ,  i n c l u d e d  by  W i l l o o c k s  

(1Q22) i n  t h e  l i s t  o f  p e s t s  o f  t h e  w i l l o w  i n  E g y p t  a n d  

c e r t a i n  s p e c i e s  a r e  s a i d  t o  c a u s e  s e r i o u s  damage a t  t i m e s .

SPECIFIC CiiAHAOTERS «

P .  a m b ig u a  may b e  d i s t i n g u i s h e d  f rom  o t h e r  a l l i e d  

s p e c i e s  by  t h e  f o l l o w i n g  c h a r a c t e r s

A n t e n n a e  s c a r c e l y  h a l f  a s  l o n g  a s  costa.® G e n a l  c o n e s  

s l i g h t l y  p u b e s c e n t  a b o u t  a s  l o n g  a s  c rown down m i d d l e ,  

t h e i r  i n n e r  e d g e  s t r a i g h t ,  o u t e r  c o n c a v e ,  t h e i r  d i v e r g e n c e  

l e s s  t h a n  b a s e  o f  e i t h e r .  Male  a n a l  v a l v e  a n d  f o r c e p s  

b e s e t  w i t h  s e t a e ,  f o r m e r  b r o a d e s t  a b o u t  m i d d l e ,  l a t t e r  

s m a l l e r  a n d  s l e n d e r ,  e a c h  e n d i n g  i n  a  s m a l l  b ro w n  c l a w .  

F e m a l e  a n a l  v a l v e  b l u n t l y ,  s u b g e n i t a l  s h a r p l y  p o i n t e d ,



f o r m e r  l o n g e r  t h a n  l a t t e r ,  b o t h  b e s e t  w i t h  s e t a e »  Anal p o r e  

r i n g  t h r e e - l a y e r e d  a n t e r i o r l y *

P« a ra b ig u a  h a s  one  g e n e r a t i o n  i n  t h e  y e a r  an d  t h e  a d u l t s  

h i b e r n a t e .

ADULT. The a d u l t  i n s e c t s  a p p e a r  t o w a r d s  t h e  end  o f  May a n d  

c o n t i n u e  t o  l i v e  p r a c t i c a l l y  a l l  t h e  y e a r  r o u n d .  N e a r  t h e  

e n d  o f  a u tu m n  m i g r a t i o n  t o  o t h e r  p l a n t s  e n s u e s  a n d  i n  w i n t e r  

t h e  l e a f l e s s  w i l l o w  i s  f r e e  f rom  t h e  p s y l l i d s .  I n  a n  a r e a  

k e p t  u n d e r  o b s e r v a t i o n ,  t h e  c o l d  s e a s o n  was p a s s e d  on broom 

b u s h e s ,  f r o m  w h i c h  a d u l t s  w e r e  c o l l e c t e d  i n  J a n u a r y  a n d  

F e b r u a r y .  A l i t t l e  b e f o r e  t h e  a p p r o a c h  o f  s p r i n g  t h e r e  i s  

a  r e t u r n  m i g r a t i o n  t o  t h e  w i l l o w  j u s t  when t h e  l e a f  b u d s  a r e  

b e g i n n i n g  t o  b u r s t  a n d  i n  t h e  l a s t  week o f  March t h e  i n s e c t s  

b e g i n  m a t i n g .  The m e th o d  i s  t h e  same a s  t h a t  d e s c r i b e d  

f o r  P» a l n i . O v i p o s i t i o n  commences 4  t o  6 d a y s  a f t e r  m a t i n g  

a n d  c o n t i n u e s  f o r  a b o u t  t h r e e  w e e k s .  I m m e d i a t e l y  b e f o r e  

l a y i n g  t h e  f e m a l e  becomes  f l u f f y  a n d  e x t r e m e l y  s l u g g i s h *  t h e  

a n t e n n a e  v i b r a t e  a n d  t h e  o v i p o s i t o r  i s  c u r v e d  a t  b a s e ,  i t s  

t i p  b e i n g  i n s e r t e d  i n t o  t h e  l e a f  t i s s u e  a  moment l a t e r »  One 

f e m a l e  was  o b s e r v e d  i n  t h e  a c t  o f  o v i p o s i t i o n  a t  t h e  same 

s p o t  f o r  1 h o u r  40  m i n u t e s .

T h r e e  m a l e s  a n d  t h r e e  f e m a l e s ,  w h i l e  s t i l l  m a t i n g , w e r e  

c o n f i n e d  on  a  w i l l o w  t w i g  and  i n  22 days* t i m e  l a i d  468 eg g s

i . e .  a n  a v e r a g e  o f  l5& eggs  e a c h .

EGG. L e n g t h  w i t h o u t  s t a l k s  .38 mm. G r e a t e s t  b r e a d t h  .2 0  mm 

P r o x i m a l  s t a l k  . 0 7  ram. D i s t a l  s t a l k  . 0 5  mm.

O v a l  w i t h  a  s t a l k  a t  e a c h  e n d .  C o lo i  p a l e  y e l l o w  when
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f i r s t  l a i d  t u r n i n g  d e e p  o r a n g e  l a t e r *

E g g s  a r e  l a i d  i n  i r r e g u l a r  g r o u p s ,  a s  many a s  40 t o g e t h e r ,  

on  t h e  h a l f « o p e n e d  l e a f  b u d s ,  o r  on t h e  u n d e r s u r f a c e  o f  l e a v e s »  

r a r e l y  t h e y  a r e  i n s e r t e d  i n  t h e  t e n d e r  g r e e n  t w i g s ,

NYMPH, H a t c h i n g  s t a r t e d  i n  t h e  s e c o n d  week o f  A p r i l  i n  t h e  

g r e e n h o u s e  a n d  a  few  d a y s  l a t e r  i n  t h e  f i e l d .  The nym pha l  

l i f e  c o n t i n u e s  t i l l  t h e  t h i r d  week o f  May a n d  d u r i n g  t h i s  

p e r i o d  o f  a b o u t  40 d a y s ,  f i v e  m o u l t s  o c c u r ,  t h e  l a s t  b e i n g  

f o l l o w e d  b y  t h e  a d u l t  s t a g e .  The p e r i o d  o f  e a c h  n y m pha l  

i n s t a r  w as  d e t e r m i n e d  i n  t h e  g r e e n  h o u s e  t o  b e  a s  f o l l o w s : «

I  i n s t a r  12 d a y s  
I I  " 8 "

i l l  " 9 "
i v  » 5 «

V " 10 "

HABITS OE THE NYMPHS»

The n e w l y  h a t c h e d  nymphs c r e e p  i n  b e tw e e n  t h e  f o l d s  o f  

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

i n  t h e  t i s s u e s  t i l l  t h e y  a r e  e x p o s e d  by  t h e  f u l l y  o p e n ed  

l e a v e s .  E ven  t h e n  t h e y  h a v e  t h e  t h i g m o t r o p i c  t e n d e n c y  t o  

move t o w a r d s  l e a f  b a s e s  i n  b e tw e e n  t h e  a x i l s .  The nymphs 

a r e  d e f i n i t e l y  g r e g a r i o u s  i n  t h e  f i r s t  two i n s t a r s ,  i n  t h e  

t h i r d  i n s t a r  t h e y  a r e  l e s s  s o ,  w h i l e  i n  t h e  l a s t  two 

i n s t a r s  t h e y  a r e  met  w i t h  s i n g l y .  T h e r e  i s  u s u a l l y  v e r y  

l i t t l e  s e c r e t i o n ;  s o m e t im e s  h o w e v e r ,  l i t t l e  w h i t e  waxy 

d r o p l e t s  e x u d e  f r o m  t h e  a p i c e s  o f  t h e  abdom en ,  b u t  t h e r e  i s  

no  m a r k e d  p e r i o d  o f  s e c r e t o r y  a c t i v i t y  s u c h  a s  i s  n o t i c e d  

i n  some a l l i e d  s p e c i e s  l i k e  P g ^ l u u a ^ m a i i .

UNUSUAL APPEARANCE OE NYMgHS»

Nymphs o f  t h e  s e c o n d  and  t h i r d  s t a g e  w e re  f o u n d  i n  t h e
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t h i r d  w e ek  o f  March* T h e s e  w e re  c o n c e a l e d  i n  t h e  s p a c e s  

b e t w e e n  t h e  s t e m  an d  t h e  l e a f  b u d s  and  a  s l i g h t  waxy s e c r e t i o n  

was  n o t i c e a b l e .  E x t e n s i v e  s e a r c h  showed no t r a c e  o f  e g g s  

on  t h e  p l a n t s *  A num ber  o f  f e m a l e  a d u l t s  c a p t u r e d  on  

13 *1*33 a n d d i s s e c t e d  t h e  same d a y  showed no d e v e l o p m e n t  

o f  t h e  o v a r y .  The e a r l y  a p p e a r a n c e  o f  t h e  nymphs may,  

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

a t  t h e  en d  o f  a u tu m n ,  w h ic h  may h a t c h  e a r l i e r  t h a n  s p r i n g .

The o t h e r  p o s s i b i l i t y  t h a t  t h e  nymphs h a t c h i n g  b e f o r e  w i n t e r  

h i b e r n a t e  t o  a p p e a r  a g a i n  i n  March seems r e m o te *

COLORATION OE THE ADULT.

P .  a m b ig u a  i n  summer i s  a  l i g h t  g r e e n  i n s e c t ,  w h i l e  i n  

w i n t e r  i t  i s  d a r k  b ro w n .  The t y p i c a l  c o l o r a t i o n  o f  t h e  two 

f o r m s  i s  a s  f o l l o w s : -  

SUMMER EORM.

Head a n d  t h o r a x  y e l l o w i s h  g r e e n  w i t h  b row n  m a r k i n g s .

E y e s  b r o w n ,  o c e l l i  o ra n g e *  A n te n n a e  b ro w n ,  s e g m e n t s  4 - 8  

p r o g r e s s i v e l y  b l a c k .  E l y t r a  p a l e  y e l l o w  w i t h  v e i n s  brown*,

L e g s  b r o w n i s h  y e l l o w .  Abdomen y e l l o w i s h  g r e e n ,  f e m a l e  

g e n i t a l i a  b ro w n  i n  d i s t a l  t h i r d ,  m a le  g e n i t a l i s  y e l l o w i s h  

g r e e n ,  t i p s  o f  f o r c e p s  brown®

WINTER EORM.

Head a n d  t h o r a x  d u l l  w h i t e  h e a v i l y  m ark ed  w i t h  d e ep  

brown* E y e s  a n d  f i r s t  s i x  a n t e n n a l  s e g m e n t s  d e e p  b ro w n ,  

l a s t  f o u r  b l a c k ,  o c e l l i  r e d d i s h  b ro w n .  E l y t r a  d u s k y  w i t h  

v e i n s  d e e p  b r o w n ,  l e g s  b row n .  Abdomen i n c l u d i n g  m a le  and  

f e m a l e  g e n i t a l i a  b l a c k i s h  brown*

54-



55

THE NETTLE PSYLLID.

TRIOZA URTICAE L I N .

( SUBFAMILY TRIOZINAE)

T h i s  s p e c i e s  i s  t h e  o n l y  r e p r e s e n t a t i v e  o f  t h e  s u b f a m i l y  

T r i o z i n a e  f o u n d  by  me i n  S . E .  S c o t l a n d ;  n e v e r t h e l e s s  i t  i s  

v e r y  common a n d  h e a v i l y  i n f e s t s  s t i n g i n g  n e t t l e ,  P r t i c a  

d j o i c a » i t s  s o l e  f o o d  p l a n t  i n  many p a r t s ®  L i k e  many o t h e r

s p e c i e s  o f  t h e  g e n u s  i t  i s  s a i d  by  P a p s  ( 19 21) t o  fo rm

h a r m f u l  l e a f  g a l l s  on n e t t l e s  i n  Germany, a  f a c t  n o t  b o r n e  

o u t  by  my o b s e r v a t i o n s  i n  S c o t l a n d .  E c o n o m i c a l l y  T® u r t i c a e  

i s  o f  no i m p o r t a n c e ,  though,  many o t h e r  s p e c i e s  o f  t h e  g e n u s  

a r e  s e r i o u s  p e s t s  ( s e e  G e n e r a l  S e c t i o n ;  Economic  i m p o r t a n c e ) .

I t  i s  i n t e r e s t i n g  t o  compare  t h e  g e n u s  T r i o z a  w i t h  t h e  

g e n u s  P s y l l i a  o f  t h e  s u b f a m i l y  P s y l l i n a e .  B o t h  b e l o n g  m a i n l y  

t o  t h e  N o r t h  T e m p e r a t e  r e g i o n s ,  h a v i n g  a  l a r g e  number  o f  

s p e c i e s  w i t h  d i s t i n c t i o n s  a m o n g s t  some o f  them v e r y  o b s c u r e .  

B o t h  c o n t a i n  some s e r i o u s  p e s t s ,  e . g .  T .  merwei P e t t y ,

T .  c i t e i  L a i n g ,  P .  m a l i  S c h m i d b e r g e r , P .  p y r i c o l a  P o r s t .

Many s p e c i e s  o f  T r i o z a  f o r m  g a l l s  on t h e i r  h o s t s ,  h a v e  

u s u a l l y  t h r e e  o r  f o u r  g e n e r a t i o n s  i n  t h e  y e a r  a n d  a l m o s t  

a l w a y s  o v e r w i n t e r  i n  t h e  a d u l t  s t a g e ;  w h i l e  i n  P s y l l i a  v e r y  

fe w  s p e c i e s  f o r m  g a l l s ,  t h e r e  i s  i n  many c a s e s  a  s i n g l e  

g e n e r a t i o n  i n  t h e  y e a r  and  o v e r w i n t e r i n g  o c c u r s  i n  t h e  egg

a s  w e l l  a s  i n  t h e  a d u l t  s tage®

T.TP1 HISTORY.

T .  u r t i c a e  h a s  f o u r  o v e r l a p p i n g  g e n e r a t i o n s  i n  t h e  ;year 

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



n y m p h a l  s t a g e *  The o n l y  e v i d e n c e  f o r  t h e  l a t t e r  s t a t e m e n t  

i s  t h e  p r e s e n c e  o f  t h e  l a s t  i n s t a r  nymphs a s  l a t e  a s  t h e  

e n d  o f  t h e  y e a r  on o l d  n e t t l e  p l a n t s  i n  E n g l a n d ,  f r o m  w h ic h  

i t  i s  c o n s i d e r e d  p r o b a b l e  t h a t  a t  l e a s t  some o f  t h e  a d u l t s  

e m e r g e  a t  t h e  a p p r o a c h  o f  t h e  s p r i n g .  The f o r m e r  may be  

f o u n d  a l l  t h e  y e a r  r o u n d  e x c e p t  f o r  a  s h o r t  p e r i o d  a f t e r  t h e  

f i r s t  b a t c h  o f  s p r i n g  e g g s  i s  l a i d .  They o v e r w i n t e r  on any  

c o n v e n i e n t  g r e e n  p l a n t s ,  b o x ,  h o l l y ,  b u t  p r e f e r a b l y  c o n i f e r s  

a n d  s o m e t i m e s  on t h e  h a l f  d e a d  s tu m p s  o f  t h e  o l d  n e t t l e .  

R e c o r d s  show t h a t  t h e  h a b i t  o f  o v e r w i n t e r i n g  on c o n i f e r s ,  i f  

a v a i l a b l e ,  i s  f a i r l y  w i d e s p r e a d  i n  P s y l l i d a e  (McAtee 1915» 

P e t e r s o n  1923)»

ADULT. The a d u l t s  em erge  f rom  t h e i r  r e t r e a t s  a b o u t  t h e  m i d d l e  

o f  A p r i l ,  when t h e  n e t t l e  comes i n t o  l e a f ,  m a te  a n d  s t a r t  

l a y i n g  e g g s  a b o u t   ̂ ov 6 d a y s  l a t e r .  At t h e  t i m e  o f  o v i -  

p o s i t i o n  t h e  f e m a l e  i s  v e r y  s l u g g i s h  a n d  r e f u s e s  t o  jump even  

when r e p e a t e d l y  d i s t u r b e d .  The egg  l a y i n g  p e r i o d  l a s t s  o v e r  

a  m o n t h  i n  c a p t i v i t y ,  a f t e r  w h ic h  b o t h  t h e  m a l e s  a n d  f e m a l e s  

d i e .  T h r e e  f e m a l e s  c o n f i n e d  w i t h  t h r e e  m a l e s  on a  n e t t l e  

p l a n t  on  2 4 . 4 . 3 3  d e p o s i t e d  529 eg g s  i n  a l l  a t  t h e  end o f  34 

d a y s  i . e .  an  a v e r a g e  o f  176 eggs  p e r  f e m a l e .  The a v e r a g e  

seem s  t o  f l u c t u a t e  w i d e l y  i n  d i f f e r e n t  s p e c i e s  o f  T r i o z a ;  

i t  i s  s a i d  t o  be  6 l l  i n  t h e  c a s e  o f  Ts_ jae rw e i  b y  Van Der 

Merwe ( 1923) a n d  93.5 a c c o r d i n g  t o  P e t e r s o n  ( 1923) i n  t h e  

c a s e  o f  T r i o z a  t r i n u n c t a t a  P i t c h .

EGG. L e n g t h  .30 ram.; g r e a t e s t  b r e a d t h  .1 ?  mm; b a s a l  s t a l k

.05 mm.; d i s t a l  s t a l k  .12  mm.

O v a l ,  b r o a d  a t  b a s e  w i t h  a  s t o u t  s t a l k ,  s h a r p l y - p o i n t e d

d i s t a l l y  e n d i n g  i n  a  l o n g  t a p e r i n g  s t a l k .  W n i te  when f i r s t
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l a i d ;  'becoming y e l l o w  l a t e r »

E g g s  a r e  s c a t t e r e d  i r r e g u l a r l y  on t h e  u n d e r s u r f a c e , 

r a r e l y  on t h e  u p p e r  s u r f a c e ,  o f  t h e  l e a v e s ,  w i t h  t h e  b a s a l  

s t a l k  i n s e r t e d  i n t o  t h e  l e a f  t i s s u e .  The i n c u b a t i o n  p e r i o d  

i s  a b o u t  10 d a y s  i n  s p r i n g  and  summer an d  a b o u t  two w eeks  i n  

a u tum n«  A day  o r  two b e f o r e  h a t c h i n g  t h e  two r e d  e y e s  o f  t h e  

embryo a p p e a r  t o w a r d s  t h e  d i s t a l  e n d  o f  t h e  e g g .

NYMPH. I n  t h e  g r e e n h o u s e  t h e  f i r s t  i n s t a r  nymphs a p p e a r e d  on 

1 0 . 5 * 3 3 »  a n d  a f t e r  a n  i n t e r v a l  o f  a b o u t  5 w eeks  t h e  a d u l t s .  

D u r i n g  t h i s  p e r i o d  f i v e  m o u l t s  o c c u r .  R u d i m e n t a r y  w in g p a d s  

becom e v i s i b l e  a f t e r  t h e  f i r s t  m o u l t  an d  t h e  a d u l t  em erges  

a f t e r  t h e  f i f t h .  As i n  m os t  o t h e r  P s y l l i d a e ,  m o u l t i n g  

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

r e g i o n .

SUBSEQUENT GEHERATIONS.

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

o f  J u n e ,  m a t e  an d  s t a r t  l a y i n g  eggs  a  week l a t e r .  As t h e  warm 

s e a s o n  a d v a n c e s ,  t h e  l i f e - c y c l e  becom es  s h o r t e r  a n d  by  t h e  end 

o f  J u l y  a  l a r g e  num ber  o f  eggs  o f  t h e  s e c o n d  g e n e r a t i o n  a r e  

l a i d .  A f t e r  t h i s ,  i t  becom es  v e r y  d i f f i c u l t  t o  d e f i n e  t h e  

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

a d u l t s  i n  t h e  f i e l d  a s  w e l l  a s  i n  t h e  g r e e n h o u s e ,  i t  i s  

b e l i e v e d  t h a t  two f u r t h e r  g e n e r a t i o n s  o c c u r .  The l a s t  

g e n e r a t i o n  t a k e s  l o n g e r  t o  c o m p l e t e  i t s  l i f e  c y c l e  t h a n  t h e  

p r e v i o u s  o n e s ,  an d  t h e  a d u l t s  and  p o s s i b l y  some o i  t h e  l a s t  

i n s t a r  nymphs o f  t h e  f o u r t h  b r o o d  o v e r w i n t e r .  As p o i n t e d  

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

a n d  a l l  s t a g e s  o f  t h e  i n s e c t  may b e  j .ound t h r o u g h o u t  t h e  

summer a n d  e a r l y  au tu m n .  A f t e r  t h e  end o f  S e p t e m b e r ,  o n l y
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a d v a n c e d  nymphs a n d  a d u l t s  a r e  f o u n d .

HABITS Off THE NYMPHS AND ADULTS.

The nymphs on h a t c h i n g  a t t a c h  t h e m s e l v e s  t o  t h e  l e a f  

s u r f a c e  a n d  f e e d  s i n g l y .  I n  h e a v y  i n f e s t a t i o n s  a s  many a s  

20  o r  m o re  nymphs may h e  f o u n d  on a  s i n g l e  l e a f .  They  a r e  

e x t r e m e l y  s l u g g i s h  a n d  s e ld o m  move. A bout  2 d a y s  a f t e r  

h a t c h i n g  t h e y  p r o d u c e  a  r e g u l a r  s e r i e s  o f  l o n g  f l a t  waxen 

s h a f t s  e a c h  a r i s i n g  a t  t h e  b a s e s  o f  t h e  s e c t a s e t a e  a n d  

e n c l o s i n g  th em  e n t i r e l y .  T h e s e  s h a f t s  a r e  v e r y  f r a g i l e  an d  

a r e  s e c r e t e d  i n  two o r  t h r e e  i n s t a l m e n t s  a s  e v i d e n c e d  by  

n o d e s  i n  t h e i r  l e n g t h s .  T h e i r  p r o d u c t i o n  c o n t i n u e s  t i l l  

t h e  e n d  o f  nym pha l  l i f e  and  i n  l a t e r  s t a g e s  t h e i r  l e n g t h  i s  

o f t e n  g r e a t e r  t h a n  t h e  l e n g t h  o f  t h e  w h o le  b o d y .  The 

s e c r e t i o n  o f  t h e s e  f l a t  waxen s h a f t s  i s  a  common f e a t u r e  i n  

many nymphs o f  t h e  s u b f a m i l y  T r i o z i n a e  an d  o f  some s p e c i e s  

o f  t h e  g e n u s  P s y l l o p s i s *  I n  a d d i t i o n ,  i n  t h e  l a s t  t h r e e  

i n s t a r s ,  s m a l l  w h i t e  p e l l e t s  o f  waxy s u b s t a n c e  a r e  a l s o  

s e c r e t e d  f r o m  t h e  a p i c e s  o f  t h e  abdomen b u t  t h e r e  i s  no 

f o r m a t i o n  o f  a  c o n t i n u o u s  r i b b o n  o r  t u b e  f rom  t h e  c i r c u m a n a l  

p o r e s  a s  r e p o r t e d  i n  T r i o z a  t r i p u n c . t a t a  by P e t e r s o n  ( 1923) .  

The a d u l t s  a l s o  s e c r e t e  w h i t e  p e l l e t s  o f  waxy s u b s t a n c e .

H O T ,ORATION OF THE ADULTS.

A l t h o u g h  t h e r e  i s  no m arked  s e a s o n a l  v a r i a t i o n  i n  

c o l o r  T .  u r t i c a e  a s s u m e s  many d i f f e r e n t  h u e s  w h i c h  may b e

d e s c r i b e d  t h u s : -

V e r t e x  a n d  t h o r a x  w h i t e  t o  y e l l o w ,  w i t h  brown o r  d a r k

b r o w n  m a r k i n g s .  G e n a l  c o n es  d a r k e r  i n  d i s t a l  t w o - t h i r d s ,

w h i t i s h . i n  p r o x i m a l  one t h i r d .  A n te n n a e  e n t i r e l y  d a r k  o r
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o n l y  t h e  d i s t a l  t w o - t h i r d s ,  r e s t  y e l l o w  t o  brown» Wings w i t h  

a  duslcy t i n g e ,  v e i n s  b ro w n .  L e g s  a n d  abdomen y e l l o w i s h  t o  

d e e p  brown«



L • , c ' J

A p h o t o m i c r o g r a p h  o f  a  f i f t h  s t a g e  nymph o f  T r i o z a  

u r t i c a e  L i n  s h o w in g  l o n g  s h a f t s  o f  w h i t e  waxy s e c r e t i o n  

a r i s i n g  a t  t h e  b a s e s  o f  t h e  s e c t a - s e t a e  s u r r o u n d i n g  t h e  

b o d y  m a r g i n «



THE WILLOW HERB PSYLLID 

APHALARA NEBULOSA ZETT 

( SUBFAMILY LIVIINAE) .

T h i s  s p e c i e s  i s  o f  no econom ic  i m p o r t a n c e  b u t  i s  i n t e r “ 

e a t i n g  c h i e f l y  b e c a u s e  o f  i t s  p a s s i n g  t h e  au tumn a n d  w i n t e r  

i n  t h e  n y m p h a l  s t a g e .  T h i s  h a b i t  i s  r a r e  i n  P s y l l i d a e ,  

t h e  o n l y  o t h e r  a u t h e n t i c  c a s e  o f  s e a s o n a l  ny m p h a l  dormancy 

b e i n g  t h a t  r e c o r d e d  by  B o s e l l i  ( 1929) i n  w h i c h  nymphs o f  

S n a n i o z a  ( T r i o z a ) ga l i i  a s n i n o v e l u t i n a  S u lc  a e s t i v a t e  i n  

summer d u r i n g  t h e  r e s t i n g  p e r i o d  o f  t h e i r  h o s t  R u b i a  u e r e g r i n a . 

A n h a l a r a  n e b u l o s a  i s  a l s o  t h e  o n l y  r e p r e s e n t a t i v e  o f  t h e  s u b 

f a m i l y  L i v i i n a e  f o u n d  b y  me i n  t h i s  r e g i o n  w h e re  i t s  s o l e  

h o s t  i s  E u i l o b i u m  a n g u s t l f o l i u m . a l t h o u g h  i t  i s  a l s o  

r e p o r t e d  a s  l i v i n g  on  E .  g e s s n e r i  i n  v a r i o u s  p a r t s  o f  E u r o p e  

a n d  J a p a n .

LIFE HISTORY.

ADULT.
The a d u l t s  a p p e a r  a b o u t  t h e  m i d d l e  o f  May a n d  may b e  

f o u n d  i n  t h e  f i e l d  t i l l  t h e  end  o f  J u n e .  M a t i n g  o c c u r s  a b o u t  

a  w eek  a f t e r  e m e r g e n c e  a n d  e g g s  may be  l a i d  f r o m  6 to  10 d a y s  

a f t e r w a r d s .  I t  was e a r l y  d i s c o v e r e d  t h a t  t h e  r a t i o  o f  t h e  

m a l e s ,  e m e r g i n g  a f t e r  t h e  l a s t  nymphal e c d y s i s  was g r e a t e r  

t h a n  t h a t  o f  f e m a l e s  and  t h i s  was  s u b s t a n t i a t e d  by  o c c a s i o n a l  

c o u n t s  o f  t h e  i n s e c t s  c a p t u r e d  a t  random i n  t h e  f i e l d .  Some 

o f  t h e s e  f i g u r e s  a r e  g i v e n  b e l o w ; -
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SEX RATIO OF ADULTS OF A. MEBULOSA CAPTURED IN THE FIELD.

C a p t u r e d
on 3 . V I .32 I 8. v i . 32 9. v i . 32 15 . v i . 32 16 . v i . 32 29. V I . 32

M a le s 49 20 16 6 28 75

F e m a l e s 33 | 17 9 5 16 34

T h i s  d i s p a r i t y  i n  t h e  number  o f  t h e  s e x e s  o f  t h e s e  i n s e c t s  

i s  r e f l e c t e d  i n  t h e  m a n n e r  o f  t h e i r  m a t i n g .  A l t h o u g h  o n l y  one 

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

u s u a l l y  t h e r e  a r e  two a n d  s o m e t im e s  t h r e e  m a l e s  a p p l i e d  t o  e a c h  

f e m a l e  a t  t h e  t i m e  o f  c o p u l a t i o n .  As t h e  i n s e c t s  a t  t h i s  

t i m e  a r e  v e r y  s l u g g i s h ,  i t  i s  e a s y  t o  w a t c h  them  on a  l e a f  

b l a d e  u n d e r  t h e  b i n o c u l a r .  The f o l l o w i n g  d e s c r i p t i o n  i s  drawn 

f r o m  a c t u a l  o b s e r v a t i o n : -

A num ber  o f  m a l e s  a r e  s e e n  to  a t t e n d  a  f e m a l e  a n d  f i n a l l y  

two a p p r o a c h  h e r .  The e l y t r a  o f  t h e  l a t t e r  i s  t h e n  p a r t l y  

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

m a l e ,  one  on e a c h  s i d e ,  t h e  h e a d s  o f  a l l  t h e  t h r e e  i n s e c t s  

p o i n t i n g  i n  t h e  same d i r e c t i o n .  Soon a f t e r  t h e  a e d e a g u s  

o f  one  o f  t h e  m a l e s  i s  i n s e r t e d  i n t o  t h e  g e n i t a l  o p e n i n g  o f  

t h e  f e m a l e  e x p o s e d  by  t h e  f o r c e p s  o f  t n e  f o r m e r ,  w h ic h  

p u s h e s  a p a r t  t h e  a n a l  and  s u b g e n i t a l  v a l v e s  o f  t h e  l a t t e r .

The o t h e r  m a le  r e m a i n s  c l o s e  t o  t h e  body  o f  t h e  f e m a l e  w i t h  

t h e  a p e x  o f  i t s  abdomen a t t a c h  to  t h e  v e n t r a l  s u r f a c e  o i  t h e  

l a t t e r .  S o m e t im e s  a  p a i r  was s e e n  to  be m a t i n g  when a  t h i r d  

m a l e  a r r i v e d  a n d  a t t a c h e d  i t s e l f  to  t h e  f e m a l e .  C o p u l a t i o n  

may l a s t  w i t h  a n  a d d i t i o n a l  m a le  i n  a t t e n d a n c e  f o r  a b o u t  50

m i n u t e s .



EGG. L e n g t h  .32 mm.» g r e a t e s t  b r e a d t h  .16  mm«» b a s a l  s t a l k  

. 0 6  mm.,  d i s t a l  s t a l k  . 0 7  mm. O va l»  somewhat  p o i n t e d  a t  

b o t h  e n d s ,  e a c h  e n d  w i t h  a  s t a l k ,  o f  w h ic h  t h e  b a s a l  i s  

i n s e r t e d  i n  t n e  l e a f  t i s s u e .  C o l o r  w h i t e  when f i r s t  l a i d ,  

t u r n i n g  y e l l o w  i n  a  f e w  d a y s .

E g g s  a r e  d e p o s i t e d  i n  l i n e a r  a r r a n g e m e n t ,  a t  t h e  e d g e s  

o f  t h e  l e a v e s  on  t h e  u n d e r s u r f a c e » t h e  e d g e s  t u r n i n g  b a c k 

w a r d s  a n d  e n c l o s i n g  t h e  eg g s  i n  f l a t  s h e a t h s .  S e v e n  t o  

n i n e t y s e v e n  e g g s  w e r e  c o u n t e d  i n  s u c h  s h e a t h s .  Som e t im es  t h e y  

w e r e  n o t  e x a c t l y  l i n e a r  i n  p o s i t i o n  b u t  s c a t t e r e d  i r r e g u l a r l y .  

E g g s  may b e  l a i d  on  b o t h  m a r g i n s  o f  a  l e a f .

H a t c h i n g  o c c u r s  t o w a r d s  t h e  end  o f  J u n e ,  a b o u t  10 d a y s  

a f t e r  o v i p o s i t i o n .  T h r e e  t o  f i v e  m i n u t e s  b e f o r e  h a t c h i n g  

t h e r e  i s  s l i g h t  movement i n s i d e  t h e  egg» a n d  s o o n  a f t e r  t h e  

s h e l l  r u p t u r e s  a b r u p t l y  w i t h  a  s n a p  on t h e  d o r s a l  s i d e  o f  

t h e  nymph» a l o n g  a  t r a n s p a r e n t  l o n g i t u d i n a l  s t r e a k  w h ic h  i s  

n o t i c e d  a b o u t  10 h o u r s  b e f o r e  h a t c h i n g .  A f t e r  1 t o  l-§- 

m i n u t e s  r e s t  t h e  nymph s t a r t s  p u s h i n g  i t s  h e a d  f o r w a r d s  i n  

a n  e f f o r t  t o  f r e e  i t s e l f  f ro m  t h e  egg  s h e l l ,  w h ic h  i s  s t i l l  

c o v e r i n g  i t  v e n t r a l l y  an d  l a t e r a l l y .  A f t e r  t h e  b o d y  i s  

f r e e d  t h e  egg  s h e l l  becom es  a  c r u m p l e d  t r a n s p a r e n t  m a s s .  The 

w h o l e  p r o c e s s  o f  h a t c h i n g  t i l l  t h e  nymph moves away t a k e s

f r o m  10 -15  m i n u t e s .

A l l  t h e  e g g s  i n  a  l e a f  s h e a t h  do n o t  h a t c h  on t h e  same

f o r
NYMPH. The nymphs r e m a i n  i n  t h e  s h e a t h s / 3  o r  4  d a y s  a f t e r  

w h i c h  t h e y  move t o  t h e  u n d e r s u r f a c e  01 t h e  l e a v e s ,  a n d  j .eed  

s i n g l y .  No s e c r e t i o n  a p p e a r s  t i l l  t h e  t h i r d  d a y  a f t e r  

h a t c h i n g  a n d  i n  a b o u t  10 h o u r s  t h e  r a t e  01 i t s  p r o d u c t i o n  i s



L e a v e s  o f  w i l l o w - h e r b  E n i l o b i u m  a n g u s t i f o l i u r a , sh o w in g  

t h e  s h e a t h s  fo r m e d  a t  t h e  e d g es  a s  a  r e s u l t  o f  t h e  l a y i n g  o f  

e g g s  by  A o h a l a r a  n e b u l o s a  L e t t .



g r e a t l y  i n c r e a s e d ®  A few  d a y s  l a t e r ,  a b o u t  t h e  end  o f  J u l y  

t h e s e  f i r s t  i n s t a r  nymphs b e g i n  t o  d i s a p p e a r  f r o m  t h e  l e a v e s  

a n d  f r o m  A u g u s t ,  no a p p a r e n t  t r a c e  o f  A n h a l a r a  n e b u l o s a  i n  

a n y  o f  i t s  s t a g e s  i s  f o u n d  on t h e  e x p o s e d  p a r t s  o f  i t s  h o 3t® 

As t h e  nymphs do n o t  m i g r a t e  t o  n e i g h b o u r i n g  p l a n t s  i t  was  

s u r m i s e d  t h a t  t h e y  h a d  d e s c e n d e d  to  t h e  r o o t s  i n  t h e  s o i l ®  

T h i s  p r o v e d  t o  b e  t h e  c a s e ,  a s  was shown by  s c r a p i n g  t h e  s o i l  

f r o m  t h e  r o o t s  o f  w i l l o w - h e r b  o v e r  a  w h i t e  s h e e t  o f  p a p e r ,  

when many l i v i n g  s e c o n d  i n s t a r  nymphs w e re  f o u n d  a t t a c h e d  to

t h e m .  T h e s e  nymphs s e c r e t e  v e r y  l i t t l e  waxy s u b s t a n c e
\ .

f r o m  t h e  c i r c u m a n a l  p o r e s  b u t  waxy s h a f t - l i k e  s t r u c t u r e s  a r e  

o f t e n  s e c r e t e d  f r o m  t h e  b a s e s  o f  t h e  d a g g e r - s h a p e d  s e t a e ,  

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

c o m p l e t e l y «  The nymphs i n  t h i s  s t a g e  h a v e  s m a l l  b u t  w e l l  

d e v e l o p e d  w in g  p a d s  an d  o b v i o u s l y  a  m o u l t  o c c u r s  soon  a f t e r  

t h e y  a r r i v e  a t  t h e  r o o t s «  I t  i s  b e l i e v e d  t h a t  one  o r  p o s s 

i b l y  two f u r t h e r  m o u l t s  o c c u r  an d  w i n t e r  i s  p a s s e d  

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

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

s h o o t s  a r e  s p r o u t i n g  up  f r o m  t h e  p r e v i o u s  y e a r ' s  r o o t s t o c k  

o f  t h e  w i l l o w  h e r b ,  nymphs o f  t h e  l a s t  two s t a g e s  a r e  f o u n d  

c l u s t e r i n g  a m o n g s t  t h e  r o o t s  an d  on t h e  h a l f - o p e n e d  l e a f  

b u d s»  A t  t h i s  t im e  t h e r e  i s  no t r a c e  0». egg  o r  a d u l t »

The  nymphs c o n t i n u e  to  i n c r e a s e  i n  a b u n d a n c e  a s  bud  a f t e r  

b u d  o p e n s  on t h e  p l a n t  and  t h e r e  seems t o  oe p e r x e c t  

s y n c h r o n i s a t i o n  b e t w e e n  t h e  a p p e a r a n c e  0». t h e  two«

T h e s e  a d v a n c e d  nymphs a r e  a l w a y s  f o u n d  i n  t h e  t o p  

s h o o t s ,  c l u s t e r e d  t o g e t h e r  i n  b e t w e e n  t h e  f o l d s  o f  t h e  h a l f -
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o p e n e d  l e a v e s *  They  a r e  t h e r e f o r e  g r e g a r i o u s  i n  t h e  l a s t  

two i n s t a r s  an d  p o s i t i v e l y  t h i g m o t r o p i c . A w h i t e  waxy

s e c r e t i o n  a l s o  e x u d e s  f r o m  t h e  c i r c u m a n a l  p o r e s  i n  t h e  fo r m  

o f  l i t t l e  r i b b o n s  o r  m a s s e s .  The nymphs a r e  v e r y  s l u g g i s h .

INQUILINES.

Two o t h e r  i n s e c t s ,  a  c a p s i d  nymph a n d  a  t h r i p s  l a r v a  

w e r e  o f t e n  f o u n d  i n  t h e  l e a f  s h e a t h s  i n  a s s o c i a t i o n  w i t h  

t h e  f i r s t  i n s t a r  nymph3 .  T h e s e  a r e  b e l i e v e d  t o  be  

i n q u i l i n e s .

COLORATION 01? THE ADULT.

U n l i k e  many o t h e r  P s y l l i d a e  t h e r e  i s  no s e a s o n a l  

c h a n g e  i n  t h e  c o l o r a t i o n  o f  t h e  a d u l t .  I m m e d i a t e l y  

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

b u t  s o o n  t h e  b row n h u e - o f  t h e  t y p i c a l  a d u l t  i s  a s s u m e d .
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A CONTRIBUTION TO THE KNOWLEDGE 0? THE IMMATURE STAGES OF
SCOTTISH PSYLLIDAE.

In presenting an account of the biology of Scottish 
psyllidae it seemed desirable to describe their immature 
stages in a section by itself® This procedure not only 
relieved the previous section of long systematic 
descriptions b;it also permitted certain general observations 
to be made on the nymphs. The importance of their study 
has been increasingly appreciated in the last decade, 
both from the economic and systematic points of view.
Harmful species of Psyllidae do damage almost entirely in 
their immature stages and in only two cases, so far,
Psyllia pyricola Forst and Paratrioza cockerelli Sulc, have 
the adults been found equally injurious. On the other 
hand the specific determination of the immature stages has 
been rendered difficult owing to the fact, first, that 
many published descriptions of the nymphs cannot be 
strictly applied only to the species to which they refer 
and second, that sometimes the nymphs of two closely 
allied species differ so greatly that they warrant the 
adults being placed in different genera and even subfamilies. 
Such cases have been mentioned by Crawford (1.919) Ferris
(1928) Husain and Nath (19 2 7) and have been summarised by 
Rahman (1932) in the introductory part of his paper.
During the course of the present work also it was found 
that Psyllia mali. the pest of apple, while having a



biological race on hawthorn and morphologically indistinguish
able from it as adult differed from it in its immature stages® 
It is clear, therefore, that in classifying adults more 
attention must be paid to the affinities of their nymphs and 
this account aims at contributing to the knowledge of the 
latter by giving specific descriptions of the nymphs of 
Psyllidae collected chiefly in South East Scotland.

PREVIOUS WORK.
Descriptions of the nymphs of Psyllidae are by no means 

numerous: some are included as part of the general aceotmt
of the life histories of individual species® During the 
last century Low and Scott respectively gave a number of 
random descriptions of different species while Witlaczil 
(1885) described a number of Psyllid nymphs and figured 
those of Psyllopsis fraxinicola and Trioza remota® Other 
references are made in connection with the species later 
described in this section. Two works may be mentioned now, 
as opportunity to do so does not occur again in this 
account. Descriptions of the nymphs of the following four 
species of Philippine Psyllidae were published by Uichanco 
(1921} with short biological notes

Pauropavlla triozoptera Crawf, P. tuberculata Crawf, 
Paurocephala psylloptera Crawf, Ilegatrlcza pallida 
Uichanco•
The chief criticism of this work is that it is over

laden with too many details of measurements to the exclusion 
of characters of real systematic importance, while the
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complete absence of figures greatly detracts from the value 
of the descriptions.

More recently Boselli (1929-1 9 31) has studied a number 
of Italian Psyllidae and given descriptions of the nymphs of 
thirteen species accompanied by excellent figures (See list 
on p p .7 0 -7 3 ) • In the case of the following seven species, 
all the nymphal stages are described:-
1« Spanioza galii aspinovelutine Sulc® 2. S. tawainica 
Boselli. 3» S. ervthreae Del Guercio. 4. Euceropsvlla russoi 
Boselli# 5» Rhinocola succincta Hegeer. 6. Paurocephala 
chonchaiensis Boselli. 7» Homotoma ficus Lin.
In the case of the remaining six, descriptions of only the 
last instar nymphs are given.

During the last decade a large number of nymphs of 
British and American psyllidae have been described by Ferris 
(1923-1 9 3 3) and lately by Klyver (193°“1933) with the avowed 
objects of permitting "the positive determination of the 
species concerned in the absence of material for comparison" 
and of arriving "at an evaluation of the various characters 
in order to obtain a classification based upon the nymphs 
as a check upon that based upon the adults." These two 
objects have been kept in view in describing the nymphs in 
the present work.

Other nymphs described on these lines, include five 
species by Rahman (1932) one species by Husain and Nath 
(19 2 7) and another by Ferris and Hyatt(1923). The follow
ing is a list of species whose nymphs have been described 
in detail. A similar table given by Rahman (loc. cit.)
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is not only out of date but also contains several omissions
70

Subfamily Species Nymphal
type

Author & 
date

Pauropsyllinae 1.Pauronsylla tubercul» 
at a, Crawf.

Pauropsylline Rahman 1932.

II 2 .P. denressa Crawf i i i i  i i

19 ^•Microcerousvlla 
niera Crawf.

Triozine Boselli 1930a.

II 4.Pauroceuhala chonchai- 
ensis Boselli

Psylline " 1929a.

19 9.Pauroceohala
frenontae Klyver.

19 Klyver 1931

Carsidarinae 6. Prevsuila 
cohahuavanae 
Perris fl Perris 1928.

i i 7.Carsid.ara £i«antea 
Crawf. II 11 t i

II S.Tenaohalara 
elencata Crawf. ». Rahman 1932»

fl 9.Svnoza fioccosa 
Perris ti Perris 1928

II 10.Homo toma ficus Lin Triozine Boselli 1929a
tl ll.Mesohomotoma

lineaticollis
Enderlein.

Psylline M 1930a

Psyllinae

it

L2.Euohvllura
arbuti Schwarz

L^.Psvllonsis
fraxinicola
Porster.

H

II

Perris & Hyatt 
1923.

Perris 1923»
M L4.*Psvilla alni Lin II " 1925.
» LÌ.* P. buxi Lin II " 1926.
it L6.Pachvosvlla 

venusta Osten 
Sacken. II 11 11
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Subfamily Species Nymphal
type.

Author and 
dat e ®

Psyllinae 17.Euphalerus galli- 
cola Ferris

Psylline Ferris 1928

i i l8.EuT)hvllura arc to- 
staphyli Schwarz

18

I
"  1928

it 19.Arvtaina puncti- 
pennis Crawf® i

Rahman 1932®

i i 20.Diaphorina ci tri 
Kuw. *  • • Tnozine Hussain 

and Nath
1927»

i i 2 1.Pachvpsvlla 
celtidle-mamma 
Riley Psylline Boselli 1929b

it 22 »Euceropsylla 
russoi Boselli 11 "  1929d

» 2°,.Psyllia toJCQQn- 
ensis Kuw. 11 "  1930a

i i 24.Rhinocola
succincta
Hegeer 11 "  1930b

i i 2.H.* Psyllia mali 
Schmbdg■

11 Klyver 1931»
i i 26.P. ovricola 

Forster 11 11 11

it 27.P.uncata Ferris 
and Klyver

t i Ferris and 
Klyver 1932®

» 28.P. albizziae 
F. & K. 11 11 n

it 29. P.acacias. 
Maskell 11 11 ti

n

ii

1 0,Ctenarvtaina
thvsanura Ferris 
and Klyver

11 11 11

i i 11 „Psvllia For steri 
Flor » 11 Present paper.

ii 32.p. ambigua Forst 11 i i  ti
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Subfamily Species Nymphal
type.

Author and 
dat e .

Payllinae 77®P.melanoneura 
Porst. Psylline Present paper

it 74.P.mail (race 
Gratae**!) • 11 ii it

II

6

7*5 .Psvlloosis
discrerans Plor. 11 11 11

II 76.Eurhinocola,
eucalypti
Maskell 11 t i  ti

Liviinae 77.Aphalara
ca,lthae Lin.

Pauropsyll- 
ine (Psyll- 
ine type» 
Klyver Klyver 1970.

h

78.A.martini 
Van Duzee

Pauropsyll“ 
ine (Psyll- 
ine type- 
Perris Perris 1924.

1! 39.A.nebulosa Zett Pauropsyll“
ine Present paper.

Triozinae 40.Ceropsvlla
sideroxvli
Riley Triozine Perris 192.3®

t i 41.*Trioza urticae 
Lin. 11 ti 11

i i 42.Paratrioza
cockerelli Sulc.

11 11 11

t i 47.Phvllopecta dies» 
pyri Ashm® 11 "  1926.

i i 44«Leuronota
michoacana Perris

Pauropsyll- 
ine (Trioz
ine -Perris) "  1928.

i t 4ci.Trioza albifrons 
Crawf» Triosine Klyver 193^®

n 46.T.fletcheri Crawf. 11 Rahman 1932«
i i 47.Snanioza eralii

aspinovelutina Sulc.
11 Boselli 1929c®
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Subfamily Species hymphal
type.

Author and 
date.

Triozinae 48.S.taiwanica 
Boselli Triozine Boselli 1930a

in

Guercia 11 " 1930c
If 5 0.Cej3idotr.iGza

sozanica Boselli 11 " 1930a
If in..Egeirotriosa c ear di 

(De Berg) var 
euuhratica. f i " 1931a

II 52 »Kuwavama lavaterae 
van Duzee n Ferris 1924.

II 5 3 «Trichopsylla 
walkeri Thomson. 11 Present paper.

II ^.Powellia vitreo-
radiata Maskell 11

Ferris and 
Klyver 1932.

^Indicates species whose last instar nymphs only were described 
in the papers mentioned, the remaining stages "being described 
in the present work®

MATERIAL AND METHODS®
With the exception of two species the nymphs were all 

collected at various places in and around Edinburgh. They 
were preserved in 8<$ ethyl alcohol mixed with l/lO to 1/20 

part of 5% glycerine. For the study of their body parts the 
nyr/rohs were macerated in caustic potash solution and mounted 
for microscopic examination in the usual manner. Mounting 
specimens in formaline in excavated slides as described by 
Huie (Scottish hat. 1917. p. 227) was not found satisfactory 
for my purpose. It does not produce the necessary trans
parency of the insect and even the delicate first instar



nymphs of Psyllidae must he made quite transparent to permit 
observation of the circumanal pore rings. De Faure's and 
Berlese’s fluids (imms. Bull. Ent. Res. 1929. pp.165-166) 
were extensively used and found satisfactory especially for 
the earlier instars, the former showing the tracheal system 
with great clearness.

Staining, when necessary, was done with 1% basic 
fuchsin in 95$ alcohol. Specimens cleared in caustic potash 
solution and brought to 90$ alcohol were stained for a 
maximum of 10 minutes and then destained partially, dehydrated 
and mounted.

MORPHOLOGY OF THE NYMPHS OF PSYLLIDAE.
Witlaczil (1885) in his "Anatomy der Psylliden" first 

described certain features of nymphal morphology and in 
particular dealt with the nymphs of Psvllopsis fraxinicola 
Forst, Trioza urticae Lin and Homotoma ficus Lin. Since 
then various authors have given brief accounts of the ex
ternal anatomy of some part or other of psyllid nymphs.
First, Awati (19X5) in a life history study of Ps.yllia mall 
gave an account of the circumanal pore rings, which, 
collectively, he called the "heart-shaped organ", a term 
inappropriate in view of their very variable disposition.
Later Brocher (1925) dealt with the anatomy and physiology 
of the mouth parts of the nymph of Psyllia nvrisuea and 
described in detail their piercing and sucking mechanisms.
His observations also extended to the nymphs of P. pyri and 
P. pyricola. In the same year "the construction and the 
functions of the larval labium (of P. mali) were recorded "by
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l
Minkiewicz in his report to the third International 
Entomological Congress at Zurich" and the same author in a 
later paper (1927) on the development and biology of P. mali 
describes the structure of the nymphal labium and dismisses 
the hypotheses of Brocher (10c. cit) and of Grove (1919) 
with reference to the piercing and the retractile action of 
the maxillary and mandibular setae* in conjunction with the 
labium at the time of feeding. An anatomical account of the 
nymph of P. mali was recently given also by Speyer (1929) 
and a study of the mouth parts of the nymph of Homo torn ficus 
by Boselli (1929).

In the following notes a brief general account of the 
morphology of psyllid nymphs is presented, chiefly with a 
view to making clear the descriptions that follow later in 
this work®

In form the nymphs, in their last stages, are broad in 
comparison to their length, which measures 1 to 4 mm® The 
body is flattened dorso-ventrally and the flattening becomes 
more accentuated as the nymph grows. Sometimes this is 
very marked as in species of Trioza, which appear very thin 
while in species like Psvllia mali the body is more plump.

The head is broad,not clearly separated from thorax and 
is dorsally occupied by a pair of sclerites, often heavily 
pigmented and with a narrow strip of median membranous 
area between them. In the last instar nymph of Trioza

1 Cited in the author's next paper (19 2 7).
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fletcheri Crawf, as observed by Rahman (1932), the head is 
separated from the thorax by a thin membranous groove.

The antennae vary in their length in different genera 
of the family as compared to the width of the head and in 
the position of their origin. They are smallest in the 
nymphs of Ceropsvlla sideroxvli Riley, being hardly more 
than a quarter of the head width, and arise ventrally,as is 
the case with all members of Triosinae, well away from the 
anterior cephalic margin. The greatest length of the 
antennae is attained in the nymphs of the genera Psyllopsis 
and Tenaphalera, where they also arise from a marginal 
rather than a ventral position. The intermediate position 
is held by the nymphs of the Pauropsyllinae. Antennae in 
all instars terminate in characteristic forked bristles and 
the most atypical ones are those of Pachypgylla venusta 
Osten Sacken. The number of segments varies in different 
species at corresponding nymphai stages, but in all, the 
first two segments are shorter and broader than the others 

following.
The 'rostrum* arises ventrally and is flexed backwards, 

its tip reaching the middle coxae. It is constituted by 
the triangular and conically pointed clypeus, at the apex of 
which is a small sclerite representing the labrum. The 
epipharynx of the adult is not seen in the nymphai. stages 
and even in the former it is said to be very inconspicuous» 
Between the clypeus and the prosternum is the three-segmenued 
labium, only the last segment of which is free and can be 
lifted off the body, the other two being attached to the
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ventral aspect of the head and pro thorax* The tip of the 
labium terminates in a number of hardened and deeply pig
mented sharp, tooth-like processes, 4 to 6 in number, and a 
little anterior to the tip in the median region are a pair 
of elongated oval and deeply pigmented thickenings, between 
which the maxillary and mandibular setae pass. Towards the 
apex of the second labial segment are two pairs of triangular 
hook-like processes in the median region, which grip the 
maxillary and mandibular setae and are termed 'mamelion 
croteche* by Brocher (1925). The maxillae and mandibles 
are long slender seta-like structures arising near the base 
of the clypeus from long and narrow triangular plates* The 
mandibular setae are opposed to each other and their ter
mination forms a long piercing structure. The maxillary 
setae are separate®

The thorax is not demarcated on either side and its 
anterior and posterior boundaries can be judged only with 
reference to the anterior pair of coxae and of the wing pads® 
The dorsum is heavily sclerotised and pigmented in places, 
the arrangement of sclerites giving the thorax, in many 
places, a sculptured appearance.

The wing pads differ greatly in shape and comparative 
size in different genera and their configuration with 
respect to the body contour determines principally the i.hree 
forms, Psylline, Triozine (.Ferris 1925) and Pauropsylline 
(Rahman, 19 32), to which the nymphs of Psyllidae have been

assigned.
In the n e w l y —hatched nymph the legs are three-segmented
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and remain so till the last instar when they acquire a dis
tinct tarsal segment, the first three segments being coxa, 
femur and tibia. Towards the tibial apex, in the last instar 
nymph the position of the tibio-tarsal articulation of the 
adult is also indicated in many species® Trochanters are, 
as a rule, absent, the only exception being the fifth instar 
nymph of Pachypsvlla venusta Osten Sacken* The extremity of 
the leg in all instars is terminated by a pair of claws and a 
median pad-like structure, besides a number of setae around 
the origin of the claws* The median pad-like structure is 
here called the empodium except where it is distinctly cleft 
when it is termed the pulvillua. The empodium may or may not 
be markedly petiolate, and in Eurhlnocola eucalypti it is very 
rudimentary. Sometimes the claws as in Pauropsylla 
depress.a Crarf or empodia or pulvilli as in Paurojpsylla 
tuberculata Crawf are absent.

The segments of the abdomen are not easily discernible 
and the heavy sclerotisation of the integument often masks 
many intersegmental divisions» Witlaczil (138 >) figures 
seven segments in the nymphs of Psyllopsis fraxinicpla <*nd 
Trioza rhami and this is the number which seems to be 
present, in the nymphs of the later instars of most species.
In nymphs of the first instar the abdominal segments are 
more than seven, up to eleven* The number of paired 
spiracles on the abdomen is also seven in the later instars*

The anal aperture is, as a rule, placed on the ventral 
side of the abdomen. Its exact position is subject to 
many modifications. Typically it is situated fairly but



not too close to the apical margin as in Psyllia mali. P. 
pyricola. Psyllopsis fraxinicola. Ar.vtaina punctipennia etc.
In species in which the circumanal pore rings lie on the
ventral as well as the dorsal sides, the anal opening is at
the extreme apex as in Psyllia huxi. P. alni etc. In 
certain extreme cases of this type the anal aperture m y  be
carried on a protuberance of the apical abdominal segment
as in Pachypsvlla venusta and Euphyllura arbuti. On the 
other hand the anal opening may lie a considerable distance 
from the apex of abdomen as in the species of Triosa and 
Kuwayama.

Two sets of pores typically in the form of rings surround 
the anal aperture and are hence called the outer and inner 
circumanal pore rings. The shape and size of the individual 
pores and their disposition vary greatly. Normally the rings 
lie ventrally and are oval or circular in outline, with the 
pores composing them one to many-layered. Such a condition 
occurs in practically all the subfamilies of Psyllidae. In 
the species where the anal opening is carried on the extreme 
apex of the body, the circumanal pore rings lie, asymmetrically, 
partly on the dorsal and partly on the ventral body wall as 
for example Psyllia alni, ?« buxi. In many cases the 
circumanal pore rings occupy a considerable portion Qj. the
caudal area round the anal opening and are disposed in aand
variety of sinuate ways as in Psvilla forsteri ,/Euphyllura 
arc to s taphyl1, The inner ring of pores is o^ten simpler 
and indistinct; in many species it is either one or many 
layered, consisting of iri'egularly scattered pores* In
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rare cases, as in Psyllia forsteri. it is also sinuate in 
disposition®

A number of setae often of more than one kind generally 
invest the body of psyllid nymphs. These have, unfortunately? 
been given different names by different authors. Por 
instance the 'dagger-like* setae of antennae, wing pads, legs 
and abdomen in Paurocenhala fremontiae as described by 
Klyver (1931) are n°l different from the 'sharply pointed 
sectasetae' of -erris (1923) in Synoza. floccosa. On the other 
hand the setae on the abdominal margin of Euphyllura arbuti. 
figured and termed by Perris and Hyatt (1923) as lanceolate 
are obviously not the same as the marginal setae on the apical 
fourth of the abdomen in Tenophora elongata Crawf, also called 
lanceolate by Rahman (.1932)® This may easily result in 
confusion, and for this reason the names of the chief types 
of setae mentioned in this work are given below, together 
with short descriptions or explanations necessary to dis
tinguish them:-
1. Setae Small hair like bristles.
2. Simple setae Bigger than 1, elongated or curved but

not structurally modified otherwise.
3 . Secta setae Small, broad, stout setae, with

sharply cut distal ends, occurring 
characteristically in the nymphs of 
the subfamily Triozinae.

4. Spear-shaped setae Very much like secta-setae but with
the distal ends not sharply cut but 
pointed.

5. Lanceolate setae Of usually the same size as secta
setae, long oval, tapering at both 
ends and sharply pointed distally.

6. Dagger-shaped setae Long stout setae ¿ike the blade of
a dagger, straight not curved.
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7 . Spatulate setae Various modifications of long simple
setae with bluntly or broadly ending 
extremities.

8. Ring-based setae Simple setae with the bases implanted
in circular ring-like structures.

SEX OR THE NYMPHS.

The developing nymphs furnish no indication of their 
sex until the last instar when the genitalia may be seen 
through the cuticle® This, strictly speaking, does not 
pertain to any characteristic of the nymph but is merely a 
mechanical effect. Awati (1915) remarks that the parts of 
the reproductive system are early seen in the 4th and 
instars, in which the external sexual differences begin to 
be visible; the males (the larvae which are destined to 
become males) being short and the females longer. This 
last criterion holds good in certain species only. In 
Psvllopsis fraxinlcola nymphs which are destined to be 
males are, as a rule, more elongated than those destined to 
be females, in which the abdomens are markedly round and 
broad.
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PSYLLIA FORSTERI FLOR.
(SUBFAMILY PSYLLINAE).

Host: Ainus ̂ lutinosa and A. incana.
Locality: Royal Botanic Gardens and Boghall, Edinburgh»
Fifth stage nymph (Fig* 1 A.)

Length 2.4 mm. Body yellowish green, eyes yellowish red, 
sclerotised areas brownish, antennal segments 1 , 2 and 3 , 
wing pads and legs greenish yellow, rest of antennae pro
gressively black.
Form: Psylline. Sclerotisation on dorsum extending to a
pair of elongate ocular areas on head, a number of small 
areas on thorax, four pairs of transverse areas on anterior 
half and to entire posterior half of abdomen. Ventrally 
sclerotised areas include a small part of apical abdomen and 
four pairs of submedian and three pairs of marginal areas 
on it. Dorsum with many bluntly-pointed ring-based setae and 
in places smaller but stouter setae of same kind. Venter 
beset with similar setae but with sharply-pointed ends.

Head as broad as abdomen, anterior margin with a 
number of setae. Antennae more than twice as long as width 
of head, of nine segments, third longest, weakly jointed in 
middle, Thorax broadest next to head. Wing pads uniformly 
oval with several stout spatulate setae and about 8 on 
costal margin of anterior and two of same kind at apical end 
of posterior pair. Legs long beset with numerous stout 
simple setae of various lengths, femora reaching beyond body



margin; trochanter absent; tibio-tarsal articulation 
distinct; pulvillus petiolate, cleft in middle with two 
claws at base. Abdomen round and elongate, margin with a 
number of long spatulate and a few smaller spear shaped 
setae. Anal opening a short distance from apex with two 
sets of pore rings. Inner ring consisting of a single row 
of round pores disposed in a zigzag way, outer ring of 
long pointed oval pores also set in zigzag way and mostly 
three layered. Just beyond this layer of outer pores arid 
for a short distance near each margin, ventral body wall 
studded with numerous round pores. (Fig. 1 G.)
Fourth stage (Fig* 1 M . )

Length 1.3 mm. Color same as in previous stage nymph. 
Differs from it in larger size of some sclerotised areas on 
thorax, in having seven-segmented antennae and in absence 
of tibio-tarsal articulation»
Third stage.

Length .94 mm. Body greenish yellow, eyes and 
sclerotised areas brown, antennal tips dark, rest of 
antennae, wing pads and legs yellowish brown. Differs from 
fourth stage nymph in possessing four-segmented antennae 
and its relatively much smaller size of wing pads.

Second stage (Fig, l.H»)
Length «71 mm. Body yellow.eyes red, sclerotised 

areas brown, legs and antennae brownish yellow, antennae 
tips dark. Differs from third stage nymph in absence of 
marginal and two pairs of submedian sclerotised areas 
ventrally, in possessing three=3eginented antennae, in wing



pads being very rudimentary with a seta at apical ends of 
each, and in absence of inner ring of circumanal pores, outer 
ring consisting of a single row of elongated slit-like pores 
not sinuately disposed.
First stage (Fig. 2 F.)

Length »54 mm. Color as in second stage nymph* Differs 
from it, in its two segmented antennae, in absence of wing 
pads, these being represented by two pairs of sclerotised 
plates each with a seta and in complete absence of circumanal 
rings of pores and those situated around them and marginally.

PSYLLIA AL'NT LIN.
(SUBFAMILY PSYLLINAE)

The fifth stage nymph of this species was described by 
Ferris (1925). In this account, color notes on this stage 
and descriptions of the remaining four instars are given.
Host: Alnus glutino.sa and A.  incana.
Locality: Royal Botanic Gardens and Boghall, Edinburgh.
Fifth stage.

Body yellowish green, eyes pinkish, sclerotised areas 
on abdomen and thorax black, on head brown. Antennae except 
segments three and four, wing pads and legs except femora 
blackish brown. Third and fourth segment of antennae and 

femora brownish yellow.
Fourth stage (Fig. 2 E.)

Length 1.5 mm» Body greenish yellow, eyes red, 
sclerotised parts including antennae except segments three and
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four, wing pads and legs blackish brown. Third and fourth 
segments of antennae brownish yellow. Differs from fifth 
stage nymph in relatively larger size of sclerotised plates 
on thorax, in possessing six-segmented antennae and in 
absence of tibio-tarsal articulation.
Third stage.

Length .98 mm. Body yellow, eyes red, sclerotised 
areas brown, antennae except tips, wing pads and legs 
brownish yellow, antennae tips dark. Differs from fourth 
stage nymph in absence of ventral sclerotised areas at base 
of antennae, in having a belt of minute pointed structures 
on both sides, on ventral abdomen and in possessing four 
segmented antennae.
Second stage (Fig. 2 A.)

Length .83 mm. Head and thorax greenish yellow, 
abdomen yellow, eyes red, sclerotised areas brown, antennae 
and legs pale yellow. Differs from third stage nymph in 
absence of ventral sclerotisation, in having three segmented 
antennae and in absence of wing pads, these being represented 
by slight bulgings and by two pairs of sclerotised plates 
each with a seta.
First stage (Fig. 2 B).

Length .57 mm. Color as in second stage nymph. Differs 
from it in being relatively much smaller and in having 
circumanal pore ring encircling extreme apex, composed 0i two 
layers of small round pores (Fig. 2 C„).
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PSYLLOPSIS FRAXINICOLA FORST.
( SU BP Mil LY P3YLLIHAE).

All the stages of the nymphs of this species have been 
described by Ferris (1923)« Earlier, general descriptions 
of P» fraxinicola nymphs were given by Witlaczil (1885) 
and by Scott (1886). In the following account, measurements 
and color notes, which do not occur in Ferris1 description, 
are given: =
Host:Fraxinus excelsior.
Locality: Dalkeith and Boghall, Edinburgh®
Fifth stage#

Length 1 .9 mm. Body whitish green, eyes black, wing 
pads pale whitish.
Fourth stage.

Length 1.0 mm. Body more yellowish than greenish, eyes 
deep brown, last segment of antennae and tips of last segments 
of legs black.
Third stage.

Length. .70 mm. Body yellow, eyes reddish brown.

Second stage.
Length .4-7 mm. Body yellow, eyes deep red.
First stage.

Length .37 mm. Color as in second stage nymph.

PSYLIOPSIS PI SCKEPANS_ FLOP .
(SUBFAMILY PSYLLINAE)

Host: Fraxinus excelsior•



Locality: Dalkeith and Boghall. Edinburgh.
Fifth stage (Fig. 3 A.)

Length 1,8 mm. Body greenish yellow, eyes brown, 
sclerotised parts including wing pads, blackish brown, legs 
and antennae except tips brown, antennae tips black.
Form: Fsylline. Scierotisation on dorsum extends to a
pair of ocular areas on head, certain small areas on thorax 
(Fig. 3 A.) four pairs of areas on anterior and to entire 
posterior half of abdomen. Ventrally two small areas on 
thorax four pairs of submedian, five pairs of marginal and 
two areas at apical end of abdomen are sclerotised. Dorsum 
including wing pads beset with numerous round pores of 
various sizes and small ring based setae, the latter assuming 
a more or less transverse arrangement on abdomen.

Head: anterior margin with few setae, antennae of eight
segments, third longest. Thorax broader than head. Wing 
pads oval, uniformly broad, costal margin devoid of setae 
except a few at apical ends. Legs long, femora just reaching 
body margin, trochanter absent, tibio-tarsal articulation 
distinct, empodium with two claws, petiolate. Abdomen broad, 
margin surrounded by small lanceolate setae. Anal opening a 
short distance from apex. Outer circumanal pore ring one 
layered towards median line, two to three layered near sides, 
individual pores elongate and oval jinner ring consisting of 

round pore a;.
Fourth stage.

Length 1.1 mm. Color as in fifth stage nymph. Differs
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from it in having six-segmented antennae and in absence of 
tibio-tarsal articulation.
Third stage.

Length .74- mm. Color as in nymphs of previous stages. 
Differs from fourth stage nymph in possessing four segmented 
antennae, in the lessening of round pores on dorsum and in 
outer circumanal pore ring being one-layered, except for a 
small distance near sides.
Second stage (Dig. 3® B®)

Length .66 mm. Body pinkish yellow, eyes deep red, 
antennae, wing pads and legs pale yellow. Differs from 
third stage nymph in its different arrangement of sclerotised 
plates on dorsum, absent ventrally, in possessing three- 
segmented antennae and very rudimentary wing pads each with 
a lanceolate seta apically.
First stage (Fig. 3® )

Length .4-8 mm. Color same as in second stage nymph. 
Differs from it in possessing two-segmented antennae and in 
absence of wing pads, these being represented by two pairs 
of sclerotised plates each with a seta.

PSYLLIA BUXI LIN.
(SUBFAMILY PSYLLINAE)

The fifth stage nymph of this species has been described 
by Ferris (1926);. to this some additional notes and 
descriptions of the remaining four stages are now added.
Host: Buxus semnerviiens.
Locality: Various places in and around Edinburgh.
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Fifth Stage.

Body color deep yellow, with sclerotised parts brow, 
eyes deep red. Antennae of nine segments, last three 
imbricate, third twice as long as others following. Inner 
ring of circumanal pores situated ventrally only, six-layered 
and individual pores round.
Fourth stage.

Length 1.5 mm. Differs from fifth stage nymph in deeper 
brown color of sclerotised parts and in having antennae of 
five segments, third and fifth being twice as long as first 
and second together.
Third stage (Fig. 4.C.)

Length *97 mm. Body yellow, eyes red, selerotised parts 
including antennae, wing pads and legs brown. Differs from 
fourth stage nymph in being more elongate, in possessing 
antennae of three segments, third twice as long as first 
and second together and in having smaller wing pads with not 
more than three or four setae near costal margin.
Second stage (Fig. 4® F.)

Length .72 mm. Body color same as in third stage nymph. 
Differs from it in different arrangement of sclerotised 
plates on dorsum and their absence ventrally except a small 
apical area, in absence of wing pads these being represented 
by slight bulgings in thoracic region and by two pairs of 
sclerotised plates each with a seta and in outer circumanal 
pore ring being at extreme apex dorsally consisting of a 
single row of slit-like pores, ventrally a short distance 
from apical margin, one-layered towards median line, three
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near sides; inner ring of pores round, one layered.
First stage.

Length .6l run. Body, soon after ha.tch.ing, pale yellow, 
eyes red, antennae and legs pale white. Later, color of body 
deepens into yellow with sclerotised parts brown. Differs 
from second sta.ge nymph in possessing two segmented antennae, 
in absence of any trace of wingpads and in having outer- 
circumanal pore ring one-layered at extreme apex of abdomen, 
inner ring absent.

PSYLLIA MELAHOKEURA FQRST «
(SUBFAMILY PSYLLI1TAE)

Host: Crataegus oxycantha and other species of Crataegus.
Locality: Various places in Edinburgh.
Fifth stage (Fig. 5® A)«

Length I.? nun. Body yellowish green, eyes pinkish white, 
antennae, legs and wing pads pale yellowish, antennae tips 
dark.
Form: Psylline. Body fairly broad. Sclerotisation on dorsum
includes a pair of ocular areas on head, two large and five 
smaller pairs on thorax, three pairs of transverse areas 
towards base of abdomen and its posterior two-thirds.
Ventrally a small apical part of abdomen and two pairs of

submedian and three pairs of marginal areas on it a,re 
sclerotised.

Head as broad as thorax, anterior margin with four 
setae. Antennae of eight segments, third and eighth 
longest and weakly jointed in middle. Thorax: ¥ing
pads large and oval. Costal margin devoid of
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setae, apical ends of anterior pair having one and posterior 
pair two setae each, surface studded with minute points.
Legs somewhat slender, femora reaching body margin, trochanter 
absent, tibio-tarsal articulation distinct, pulvillus with two 
claws at base and a long spatulate seta. Abdomen broader than 
head and thorax, broadest towards base, ventrally a number of 
bluntly pointed setae present and numerous small pointed 
structures near margin, marginal setae of two kinds: six
spear-shaped and usually about ten long spatulate setae 
variously curved. Anal opening a short distance from apex, 
outer circumanal pore ring one layered, consisting of oval 
pores, inner ring mostly three or four layered, of round 
pores (Pig, 5» G.).
Pourth stage.

Length 1.1 mm. Body greenish yellow, eyes red, antennae, 
wing pads, and legs pale yellow, antennae tips dark.
Differs from fifth stage nymph in having five-segmented antennae 
and in absence of tibio-tarsal articulation.
Third stage.

Length .88 mm. Body yellow, eyes red, antennae, wing 
pads and legs pale yellow, antennae tips dark. Differs from 
fourth stage nymph in its smaller size and in having three 

segmented antennae.
Second stage (Pig. 5» B.).

Length .51 mm. Color as in third stage nymph. Differs 
from it in absence of ventral sclerotisation and of wing pads, 
these being represented by slight bulgings in thoracic region 
and two pairs of sclerotised plates each with a seta and in
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inner circumanal pore ring Toeing one layered (Fig. 5. e.). 
First stage (Fig. 5» F. ).

Length *38 mm. Head and thorax yellowish white* abdomen 
yellow, eyes red* antennae and leg pale white. Differs from 
second stage nymph in having two segmented antennae* in 
absence of any trace of wing pads and of inner ring of 
circumanal pores.

PSYLLIA PYRICOLA FORST.
(SUBFAMILY P3YLLIHAE)

The nymphs of this species were recently described by 
Klyver (1931)» I*1 the following account* therefore, only
color notes are given:-»
Host; Pvrus communis.
Locality: Dalkeith, Royal Botanic Gardens, Edinburgh.
Fifth stage.

Body yellow, eyes red, all sclerotised parts including 
antennae, wing pads and legs brown, antennae tips black. 
General appearance of nymph dark brown.
Fourth stage.

Head and abdomen pale yellow, thorax pale green, eyes 
red, antennae wing pads and legs pale whitish, antennae tips 
dark, sclerotised areas dark brown. General appearance of 

nymph brown.
Third stage.

Color as in previous stage nymph®
Second stage.

Head and thorax pale yellow, abdomen yellow, antennae and
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legs pale white, antennae tips dark, eyes red, sclerotised 
areas not prominently pigmented.
First stage.

Head and thorax pale yellow, abdomen deep yellow, eyes red, 
antennae and legs whitish.

1
PSYLLIA MALI SCHMIDBERGSR. RACE MALI.

(SUBFAMILY PSYLLIHAE).
Being an insect of economic importance the nymphs of 

this species have been figured and described by, among others, 
Awati (1914), Brittain (1923), Minkiewicz (1927} and Speyer
(1929). Recently the fifth instar nymph has been described 
also by Klyver (19 31) and the following descriptions of the 
remaining four stages together with color notes on the fifth 
stage, are referable to his account and figure:»
Host: Pyrus malus and other species of Pyrus.
Locality: Dalkeith, Royal Botanic Gardens, Boghall and
Westmains Gardens, Edinburgh.
Fifth stage.

Body green, eyes pinkish white, antennae, wing pads 
and legs pale white, antennae tips dark. Antennae oi eight 
segments, last longest (cf. Klyver).
Fourth stage.

Length 1.4 mm. Head and thorax yellowish green, abdomen 
green, eyes, antennae, wing pads and legs pale white. Differs

1 As shown in Section IV P. mail Schmidog. nas a biological 
race living on hawthorn, from which the apple form is 
distinguished by the addition of "race mall" after the 
specific name.
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from fifth stage nymph in possessing a stouter, shorter 
antennae of five segments, third as long as first and second 
together, fifth slightly longer than third, and in absence of 
tibio-tarsal articulation.
Third stage.

Length 1,0 mm. Body pale yellow, eyes, sclerotised 
areas on head and a small area round anal aperture, brown, 
antennae, wing pads and legs dull white, antennae tips dark. 
Differs from fourth stage nymph in being more elongated in 
form, in having antennae of three segments, third twice as 
long as first and second together and in the spine-like 
structures being more concentrated towards margins of apical 
third of abdomen.
Second stage (Big* 4 A.).

Length .77 mm. Body yellow, sclerotised parts including 
wing rudiments browji, eyes deep brown, legs and antennae pale 
brownish. Differs from third stage nymph in having slightly 
different arrangement of sclerotised areas on dorsum, absent 
ventrally except a small apical area on abdomen, in possessing 
rudimentary wing pads with only one long seta at each apical 
end and in outer ring of circumanal pores being two to tnree 
layered near sides, inner ring single-layered (.Fig* 4» N.). 

First stage.
Length .41 mm. Body yellow, eyes red, sclerotised areas 

brown, antennae and legs pale yellow. Differs from second 
stage nymph in complete absence of wing pads, their places 
being taken by two pairs of sclerotised plates each with a 
seta and in outer circumanal pore ring being single-layered;
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inner ring absent (Fig. 4. 0).

PSYLLIA MALI SCHMIDBBRGER RACE CRATAEGI.
(SUBFAMILY PSYLLINAE)

This race has been known so far under the name of 
Psyllia peregrina Forst. As shown in the next section, its 
adults are morphologically indistinguishable from those of 
P. mali on apple. The nymphs of the two, however, differ in 
some particulars and the last instar nymph on hawthorn has a 
brown longittidinal streak on each of its wingpads, which was 
also mentioned by Low (1879) and Scott (1880) in their 
descriptions of the last instar nymphs of Psyllia perearina 
Forst.
Host: Crataegus ox.vcantha and other species of Crataegus.
Locality: Various places in Edinburgh.
Fifth stage. (Fig. 6. A.)

Length 2 .3 mm. Body yellowish green, eyes brown, 
antennae and legs pale brownish, wingpads pale yellow with 
longitudinal streak deep brown.
Form: Psylline. Sclerotisation on dorsum includes a pair
of ocular areas on head, four pairs of small, each followed 
by a pair of smaller areas on thorax, three pairs of transverse 
narrow areas on anterior tnird of abdomen and to its entire 
posterior two-thirds. Ventrally posterior third of abdomen, 
together with three pairs of submedian and four pairs of

1 This race has been, so far, recognised as a distinct 
species under the name of Psyllia P_eregrina Forst.
For reasons given in Section IV it is here trea,ted as 
a biological race of Psvilla mali Schmidberger, living 
on hawthorn.
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marginal areas are sclerotised« Dorsum with numerous round 
tubercles, especially abundant on abdomen»

Head: anterior margin with a few setae. Antennae as
long as width of head, of eight segments last about twice as 
long as others preceeding. Thorax narrower than abdomen. 
Wingpads broadly oval with a brown longitudinal streak running 
down middle of each, surface with numerous stout, minute, 
pointed structures, costal margin devoid of setae except 
apices which have one each. Legs with femora just reaching 
body margin, trochanter absent, tibio-tarsal articulation 
distinct, empodium fish-tail shaped with two claws at base 
and a long spatulate seta* Abdomen with numerous stout 
pointed structures in apical half and a few ring based setae, 
on ventral side, apical third scalloped, extremity of each 
scallop with a long spatulate seta, usually sixteen in number. 
Anal opening a short distance from apex, outer circumanal 
ring consisting of oval slit-like pores in two layers (three 
or four layers for a very short distance), inner ring of small 
round pores, six- or seven-layered (Fig. 6» F.)
Fourth stage.

Length 1.5 mm» Body yellowish green, eyes red, antennae, 
wingpads and legs brownish yellow, sclerotised areas brown. 
Differs from fourth stage nymph in having antennae of five 
segments, in absence of brown streaks on wingpads and of 
tibio-tarsal articulation»
Third stage.

Length .90 mm® Body greenish yellow, eyes red, antennae, 

wingpads and legs pale yellow, antennae tips dark, sclerotised
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areas brown. Differs from fourth stage nymph in having three- 
segmented antennae and in outer circumanal pore ring being 
two layered, inner ring indistinct.
Second .stage (Fig. 6. D.)

Length .6l mm. Body yellow, eyes red, antennae and legs 
brownish yellow, sclerotised areas brown. Differs from third 
stage nymph in its different arrangement of sclerotised plates 
on dorsum, absent ventrally, in wingpads being represented by 
bulgings in thoracic region and by two pairs of sclerotised 
plates each with a seta, in absence of round tubercles on 
dorsum and in outer circumanal pore ring being single-layered, 
inner ring absent.
First stage (Fig. 6.B.)

Length .42 mm. Body deep yellow, eyes red, sclerotised 
areas brown, legs and antennae brownish yellow. Different 
from second stage nymph in having two-segmented antennae, in 
complete absence of wingpads and in being fringed with 
minute pointed structures round abdominal margin.

PSYLLIA AMBIGUA FORST.
(SUBFAMILY PSYLLINAE}.

Host: Salix caprea and other species of Salix.
Locality: Boghall and Liberton, Edinburgh®
Fifth stage (Fig. 7» A.}.

Length 1®8 mm. Head and thorax green, eyes red, abdomen 
yellowish green, sclsrotised areas blackish brown, antennae, 
wingpads and legs pale yellowish, antennae tips dark.
Form. Psylline. Body fairly broad. Sclerotisation on dorsum
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includes a pair of ocular areas on head, a number of smaller 
areas on thorax, four pairs of narrow transverse areas on 
anterior abdomen and to its entire posterior half except along 
median line. Ventrally two pairs of submedian and two pairs 
of contiguous marginal areas on abdomen and its apical half 
are sclerotised.

Head narrower than thorax, anterior margin with a few 
setae. Antennae of seven segments, third and seventh more 
than twice as long as others and weakly jointed in middle. 
Thorax narrower than abdomen. Wingpads large, oval, studded 
with many stout, pointed structures, costal margin with a 
number of simple setae. Legs not very long, trochanter absent, 
tibio-tarsal articulation distinct, empodium petiolate with 
two claws at base and two long spatulate setae. Abdomen 
broadest about middle, covered with numerous small stout 
pointed structures and dorsally with long ring based setae, 
margin surrounded by long simple setae. Anal opening a 
short distance from apex, outer and inner circumanal pore 
rings one-layered, former composed of oval slit-like pores, 
latter of round pores. (Fig. 7® F.)
Fourth stage.

Length 1.1 mm® Color same as in fifth stage nymph.
Differs from it in possessing antennae of five segments, third 
and fifth twice as long as others and v/eakly joxn^ed in 
middle, in having fewer setae on costal margin and in absence 
of tibio-tarsal articulation.
Third stage.

Length *8l mm. Body yellow, eyes red, sclerotised parts, 
including antennae, wingpads and legs deep brown, tips Oi
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antennae and legs dark. Differs from fourth stage nymph in 
possessing three segmented antennae, in its smaller wingpads 
and in having fewer setae on abdominal dorsum.
Second stage (Fig. 7. B.)

Length .55 Body pale yellow, eyes red, sclerotised
parts, including legs brown, antennae brownish yellow, tips 
dark. Differs from third stage nymph in slightly different 
arrangement of sclerotised plates on dorsum and their 
absence ventrally except for a small apical area on abdomen, 
and in its rudimentary wingpads each with an apical seta.
First stage (Fig. 7» G.)

Length *32 mm. Head and thorax pale yellow, abdomen orange, 
eyes red, sclerotised parts including antennae and legs 
broxvn.. Differs from second stage nymph in absence of wing 
rudiments, these being represented by two pairs of sclerot
ised plates in thoracic region and in absence of inner circum
anal pore rings (Fig. 7» H.J.

TRIQZA UR!ICAE LIN.
(SUBFAMILY TRIOZINAE)

The fifth stage nymph of this species has been described 
by Ferris (1925). The following descriptions of the first 
four instars and color notes on the fifth instar are given 
with reference to his account and figures which should be 
consulted. The nymphs of this species are very variable in 
color.
Host,: Urtica dioica.
Locality: Various places in and around Edinburgh.
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Fifth stage*

Body pale to deep yellow, with grey, brown or deep 
brown markings on dorsum and wingpads, especially near sides, 
eyes brownish.
Fourth stage.

Length 1.2 mm. Color same as in fifth stage nymph» 
Differs from it in being more elongate and in absence of 
tibio-tarsal articulation.
Third stage®

Length 1.0 mm. Color as in previous stages. Differs 
from fourth stage nymph in its smaller size and in possessing 
two segmented antennae.
Second stage (Fig. 4. L.)

Length »74 mm. Body pale yellow, eyes red, antennae, 
wingpads and legs pale whitish. Differs from third stage 
nymph in absence of sclerotisation ventrally and in weak 
development of wingpads.
First stage (Fig. 4» H.).

Length .58 mm. Color as in second stage nymph. Differs 
from it in absence of wingpads«

APHALARA HSBULOSA ZETT.
(SUBFAMILY LIVIINAE)

Nymphs of the first and the last two instars only are 
available and are described below. It is believed that the 
nymph of only one instar i.e. the third, is missing.
Host: Soilobium angu3tifji]Jjjm̂ .
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Locality: Dalkeith, Galashiels, Edinburgh.
Fifth stage (Fig. 8» A.)

Length 2.2. mm. Body yellow, eyes deep pink, antennae, 
wingpads and legs brown, sclerotised areas dark brown.
Form: Pauropsylline. Sclerotisation on dorsum extends to
a pair of broad areas on head, two pairs of large and a 
number of smaller pairs of areas on thorax, three pairs of 
transverse areas on anterior abdomen and to its entire 
posterior half. Ventrally apical fourth of abdomen, three 
median, three pairs of submedian and of marginal areas are 
sclerotised. Dorsum thickly covered with small irregularly 
rounded tubercles, those on abdomen radiating from three 
pairs of submedian and three or four pairs of marginal areas, 
which in turn are composed of groups of smaller oval areas 
up to a maximum of seven (Fig. 8. E»). Pigmentation 
immediately around these areas darker and sclerotisation 
heavier. Such areas also present on head and thorax, but 
not so well marked. Small ring-based setae sparsely 
scattered all over body.

Head narrower than thorax with a few setae anteriorly. 
Antennae shorter than width of head, of three segments, 
two small basal and a long distal one. Thorax about as 
broad as abdomen. Wingpads triangular bluntly pointed at 
apex, broadest at base, projecting but little from general 
contour of body, costal margin with a few minute setae.
Legs with femora not reaching body margin, trochanter absent, 
tibio-tarsal articulation distinct, empodiura (Fig. 8 D.) 
relatively small with two claws at base. Abdomen rounded,
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width uniform, posterior half with a number of small dagger
shaped setae, marginally. Anal opening a short distance from 
apex, outercircumanal pore ring (Fig. 8 B.) composed of two to 
five layers of oval pores, innermost layer elongate and slit
like, inner ring also composed of two to five layers of round 
somewhat irregularly placed pores.
Fourth stage.

Length 1.4 mm. Color as in fifth stage nymph. Differs 
from it in its two segmented antennae and in absence of tibio- 
tarsal articulation.
Second stage (Fig. 8. F.)

Length .68 mm. Body dull yellow, sclerotised parts 
including wingpads brown, eyes red, antennae and legs light 
brown. Differs from fourth stage nymph in having few 
sclerotised plates on dorsum, absent ventrally except three 
pairs of small submedian and a small apical area on abdomen, 
in absence of any radiating arrangement of tubercles on 
dorsum, in each wingpad possessing only one seta at apex, 
and in having outer circumanal pore ring single-layered inner 
ring absent (Fig. 8. I.)
First stage (Fig. 8» J.)

Length a.̂ 6 mm. Body yellow, eyes red, antennae and 
legs pale yellow. Differs from second stage nymph in complete 
absence of sclerotisation ventrally and in absence of wing
pads, these being represented by two pairs Oi sclerovised

•v*

plates each with a seta.
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EURHINQCOLA EUCALYPTI MASTCRT.T.
(SUBFAMILY PSYLLINAE)

This species was first reported from New Zealand as 
cola^eucalypt^; later the generic name was changed by- 

Petty (1925) to Eurhinocola. Besides England it has also 
been recorded from Australis, and South Africa. All the 
stages occurred throughout the year from egg to adult, in 
England, where the insect was regarded as a pest unlike in 
New Zealand where it was said by Maskell (1889) to content 
itself by feeding on a 'white aromatic gummy matter* exuded 
by the leaves and cause no damage. An account of the 
biology of the insect has been given by Fox Wilson (1924) 
from which the following is takens-

"Larvae are active and live gregariously surrounded 
by masses of thin cottony threads. Appearance yellowish, 
though they possess light purplish areas. Nymphs active, 
live together in colonies, surrounded by light mealy 
covering* The general appearance is dark on account of 
broad, dark purplish areas on the head."
The occurrence in England of this insect may be regarded 
as sporadic and localised as it has not been heard of again 
since 1924. Short descriptions of the immature stages of 
this species were also given by Maskell ( 1 8 8 9 ) .

The material, which was kindly supplied by Mr. G. Fox 
Wilson, contains nymphs of the last and three previous 
stages. On the assumption that this species, like other 
Psyllidae, has five instars, the first stage nymph must be 

taken as missing. The rest are described below:



H&£t* McMYE.tu3_glo'builus and E. cor data.
Locallty: In England, Felixstowe, Leamington, Handcross
(Sussex).
Fifth stage (Fig. o A.).

Length 1.2 mm.
Form: Psylline. Sclerotisation on dorsum includes a pair of
ocular ares.s on head, two large pairs on thorax, three pairs 
of transverse areas on abdomen and to its entire posterior 
two thirds. Ventrally two pairs of small areas at bases of 
antennae, one pair next to eyes, a number of median, marginal 
and apical areas on abdomen are sclerotised. Dorsum studded 
with small round tubercles, venter with small ringbased setae.

Head as broad as thorax. Antennae of nine segments, third 
weakly jointed in middle, last longest. Wing pads long, oval, 
devoid of setae. Legs long and stout, trochanter absent, 
tibiae markedly swollen towards apices, tibio-tarsal 
articulation distinct, tarsal extremity with two claws and a 
cushion-like rudimentary empodium, with a pair of simple setae 
between it and each claw. Abdomen spherical about middle, a 
short distance from apex marginally notched inwards on both 
sides, margin surrounded by small lanceolate setae, ventrally 
two marginal longitudinal areas present on ea,ch side in 
posterior third of abdomen, consisting of small groups oi 
pores, about thirty in each area. (Fig. 9»^,) Anal opening 
near apex, outer and inner circumanal pore rings one-layered, 
pores in former oval, in latter round (Fig.
Fourth stage.

Length #90 mm. Differs from fifth stage nymph in its
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shorter seven segmented antennae, in absence of swellings at 
apices of tibiae and of tibio-tarsal articulation, and in 
abdominal margin towards apex being less notched.
Third stage.

Length .62 mm. Differs from fourth stage nymph in 
abdomen being uniformly heart-shaped, in antennae being four 
segmented and in smaller number of pore groups on ventral 
side margins, about ten in each area.
Second stage (Fig. 5 3

Length »48 mm. Differs from third stage nymph in absence 
of ventral sclerotisation except a small apical area and of 
round tubercles on dorsum and in smaller number of pore 
groups these being four and three in anterior and posterior 
areas respectively.

TRICHOPSYLLA WALKERI. THOMSON.
(SUBFAMILY TRIOZINAE)

Material kindly supplied by Mr. G. Fox Wilson and the 
nymph, herein described is of the last instar. The nymphs 
that are going to be males differ from female becoming 
nymphs in possessing longer abdomens.
Host: Rhamnus cathcarticus. Recorded by Edwards (I.896) as
having been found also on Prunus spinosu.s. and Euonymus, .suropieus

in various parts of England.
Locality: Wisley, Surrey, England.
Last stage. (Fig. 9 )

Length 2.4 mm. Body color in alcohol-preserved specimens

dirty yellow, eyes deep brown.
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Form: Triozine. Body elongated. Sclerotisation extends to
entire dorsum and venter except a narrow transverse of abdomen. 
Body margin uniformly surrounded by closely spaced secta 
setae (Fig. 9. J.)

Head slightly narrower than abdomen. Antennae of six 
segments, arising nearer median than marginal line, of six 
segments, last longest. Wingpads as long as head and thorax 
together, produced forwards towards head, broadest in basal 
one third» Legs with femora, just reaching wing margins 
trochanter absent, hind tibiae slightly swollen towards apices, 
tibio-tarsal articulation distinct, tarsal extremity with two 
claws and petiolate empodium. Abdomen spherical, with a few 
minute setae. Anal opening a short distance from apex, outer 
circumanal pore ring five layered near sides, two layered in 
anterior median and four-layered in posterior median region; 
the innermost row of pores oval, rest pentagonal with rounded 
edges, inner ring also many layered with individual pores 
round (Fig. 9* G.)

io6
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PSYLLIA PEKEGHINA ffORST. THE HAWTHORN RACE OP THE APPLE SUCKER, 
PSYLLIA M A L I. SCHMIDBERGER.

My work on Scottish psyllidae revealed the occurrence, 
on hawthorn, of more than one species in the Edinburgh region, 
which were identified as Psyllia melanoneura Eorst, P.. 
•peregrins, Edrst and P. mail Schmidberger® The first-named 
insect has always been recognised as a distinct species, 
but the adults of the other two were found to be practically 
indistinguishable. The nymphs of the two latter are also 
alike but different again from those of typical nymphs of the 
apple sucker. As their identity was in doubt it was resolved 
to elucidate their true systematic position by the following 
criteria:-
1. Comparison of the adults of the hawthorn insects,
P. neregrina and P. mali with each other and with typical 
P. mali bred on apple®
2. Comparison of the nymphs of the hawthorn species with 
nymphs of P. mali from apple.
3® Experiments calculated to test the survival capacity of 
the hawthorn nymphs when transferred to apple and vice versa.
4® Mating experiments of adults bred respectively on hawthorn 
and apple and differential oviposition on hawthorn and apple 

of each of the two insects.
5» Comparison of the life histories of the two insects on

hawthorn and on apple®
The conclusions based on a study of the above questions

may be summarised in advance:-



1 • Psyllia, peregrins, and P. mali of the hawthorn are 
identical in that they are only the seasonal forms of one 
and the same species® These insects are also morphologically 
indistinguishable from P. mail on apple.
2. The nymph of the forms occurring on hawthorn is different 
from the typical apple sucker nymph, and has long been known 
as the nymph of Psyllia neregrina® It however, produces a 
small proportion of variations in which the brown longitudinal 
streak on the wingpads, characteristic of the latter, does 
not occur.
3. Although similar morphologically, specimens of P® mali 
from hawthorn and from apple do not mate with each other, nor 
do they oviposit interchangeably on each other's host plants. 
Thar nymphs when transferred to the food plants of each 
other do not survive very long.
4 . Psyllia mali of the apple has a biological race on hawthorn 
which has long been known as P. peregrina® The correct name 
of this race should now be Psyllia mali Schmidberger race 
crataegi. These two races, the original one on apple and the
other on hawthorn, in view of their dissimilar nymphs 

furnish a case of poecilogony.

LIFE HISTORY
The life history of the two psyllids on hawthorn and 

apple is similar and does not differ materially :r.rom the 
account given by Awati (1915) ^he Iife history of the 
apple sucker in England. In S.S. Scotland the adults 01 

both appear towards the end of May and may be iound in the 
field till the end of October. Both the insects lay eggs on

I l l



twigs of their hosts in September and October and die, the 
winter being passed in the egg stage. Hatching occurs in 
the first week of April and the nymphs, especially the first 
three instars, are gregarious, concealing themselves in 
between the folds ofothe leaf buds* The nymphs, as is the 
rule in most psyllidae, moult five times, and wingpads appear 
after the first ecdysis in the apple forms, and a little later, 
sometimes not before the second ecdysis, in the hawthorn forms® 
There is no difference between the habits of the nymphs of the 
two forms.

Pyrus malus is favoured by the apple form and Crataegus 
oxycantha by the hawthorn form. Other species of the host 
genera are also attacked with varying degrees of intensity 
and there are certain species which are almost entirely 
neglected. An idea of this preference was obtained by examin
ing the twigs of various hosts for eggs, at the height of the 
egg laying season. The results are tabulated below:-
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Species of Pyrus. Eggs laid. Species of 
Crataegus*

Eggs laid.

1 ® malus Very plenti
ful .

l.oxyeantha Very plentiful

2 .  orun i fo 1ia var 
colvellei.

If 2.blanchardi If

3* haccata. var 
purpurea . 3» tennowana 1!

4* acunaria Plentiful 4.oasgens II

5« urunifolia var 
penduia i i

5. pormlnea fl

6 . eleyi i i 6. sorbifolia II

7 « communis i i 7 . heldreichii II
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Species of Pyrus Eggs laid Species of 
Crataegus

Eggs laid.

8 . salicifolia scarce 8» wrifolia plentiful
9. oblonga i t 9. crus-gal 1.1r — j>i- --g— »inü.-» II II

1 0. commixta Very scarce 10. hupchensis. scarce«,
1 1. amvedaliformis ti 1 1. mollis 11

12. nubescense u 12. ninnietifidOL 11

1 1. canescens ii 1 3* nitida ti

14.oinnatifida ti 14^ coecinea u

15- Jienit&Saa Very scarce*

The above observations were made in the Royal Botanic Gardens, 
Edinburgh, where trees of both genera were growing on the same 
lawns and under exactly similar conditions»

ADULT MQ.RjPHO.LOGY»

The forms of P. peregrina (old name) emerging in spring
are green insects, noticeably smaller than ?« mali. oi the apple®
A large nroportion of tne nymphs, however, complete their life” 
cycle later in spring and early summer and from these emerge 
adults which closely approach the apple sucker in size and 
coloration and were invariably identified as such*

The chief characters used to separate species in 
Psyllidae are the shape and size of antennae, genal cones and 
the vertex, the shape, size, and color of the elytra and ,.neir 
veins and of the genitalia. In all these respects the two 
forms from hawthorn and apple resemble each other. Bohn have 
the antennae about tv/ice the length of the head-wvidtn, with 
the last two segments invariably, and apices segments 4-8



often, dark. Genal cones are somewhat pubescent and roughly 
triangular, their length less than the vertex down the middle 
and their divergence not more than the base of either. Both 
insects have typically the same shape and size of elytra with 
relatively long prostigmata and pale yellowish to brownish 
veins. The male genitalia in both are pubescent and have the 
anal valves moderately long and brood, ending in bluntly rounded 
apices. The forceps are narrower, slightly shorter, ending 
in black claws and equally pubescent. The female genitalia of 
both have the anal valve slightly longer than the subgenital, 
abruptly narrowed to a blunt point in distal third and 
pubescent.

The only difference noticeable in the two insects is with 
respect to their size, the hawthorn forms being slightly 
smaller, especially in early summer, than the apple ones and 
also less stout. The former measures 2 to 3 “w* length; 
the latter 3 to 3*5 mm. This difference, however, is incon
stant and occasionally adults of the hawthorn form are 
encountered which are stouter than the average and of the apple 
form smaller than the average.

MORPHOLOGY OB THE HYMEHjl
In general shape and size the nymphs of P.» maA i of 

the hawthorn resemble those of the apple sucxer. Bo.h 
measure 2 to 2*5 mm® in lengtn. The most characteristic 
difference, however, is the presence 03 a longitudinal brown 
streak on the wings of the last insta.r oi the former which is 
absent in apple sucker nymphs« These streaks are no^
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apparent at all in a small proportion of the nymphs«» Another 
difference occurs in the setae surrounding the abdominal margin 
of the two nymphs» In the hawthorn forms, they are all of one 
kind, long and spatulate; in the apple sucker they are of two 
kindss long pointed variously curved setae and smaller spear- 
shaped setae. The nymphs of the former have also round tuber
cles on the dorsum in place of the very minute setae that 
invest the body of the latter. The circumanal pores are 
nearly similar in both.

EXEERIIEENTS Oil OVIPOSITION.
Adults from hawthorn and apple were collected in the field 

from the end of August to the beginning of October, and were 
confined on each other’s host plants in small cellophane 
cages enclosing small twigs and having their entrances closed 
by means of cotton wool. The experiments were repeated, 
many times and the results were always negative. Control 
experiments were also made in which insects were put on their 
own food plants. In these cases eggs were laid, showing that 
the conditions prevailing in the greenhouse did not preclude 
oviposition.

H 5

Original
host.

Humber of 
Specimens.

Host on 
which trans
ferred.

Number 
of eggs 
laid.

Duration of experiment.

Hawthron 30 males & 
females»

Apple 0 l.IX.32 to 12.IX.32

i i 20 ’* tt it 20.IX.32 to 24.IX. 32

it 20 "
11 ti 20.IX.32 to 1. X .32

i i 20 " 11 11 7. X .32 to 14. X .32
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Original
Host.

Number of 
Specimens.

Host on 
which tran53“ 
ferred.

Number 
of eggs 
laid.

Duration of experiment.

Hawthorn 15 males & 
females.

Hawthorn 12 24.IX.32 to 14. X .32

tt 16 " Pear 2 7 . X.32 to 14. X .32

Apple 25 " 11 10 24.IX.32 to 29.ix. 32

i i 25 " 11 26 29.ix. 32 to 7. X .32

i i 25 " Mountain ash 4 24.IX.32 to 29.LX.32

i i 40 " n 11 7 29.ix. 32 to 7. X .32

i i 25 " Hawthorn 0 7 .ix. 32 to 24.IX.32
i i 20 11 11 0 11 II ft

i i 2 5 " 11 0 ti II f!

EXPERIMENTS III MATING.

These were performed by confining large numbers of adults 
from apple and hawthorn, in large glass jars supplied with 
twigs of both trees stuck in moist sand. The top of the jar 
was covered with muslin and care was taken that insects of one 
sex from one hotst were confined with insects of the opposite 
sex from the other host. In this way it was ensured that 
males and females copulating inside the glass jars were derived 
from different hosts. This experiment was repeated many times 
and was also performed by confining the adults in cellophane 
cages on twigs of plants in pots® Ho case oi mating was 
observed although there were .many successful pairings in control, 
jars, wherein adults reared on the same nost were confined.

TRANSFERENCE Off NYMPHS TO DIFFERENT HQSTSj,

To test their survival capacity when put on different 
food plants nymphs, of all instars, from apple and hawthorn



were put on hosts other than their own.. This was effected 
either by confining the nymphs on fresh leaves in small wide
mouthed jars or putting them on labelled growing twigs of a 
potted plant. The nymphs travel little and so the possibility 
of their migrating to neighbouring twigs is remote. To 
obviate such a contingency, however, a band of cotton wool, 
was attached round the bases of the twigs, which the nymphs 
could not cross. The results are tabulated belowi»
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Original
host.

Number of 
nymphs•

Host to which 
transferred.

Duration of 
experiment. Result.

Apple 1,8 I, 211 Hawthorn April 7 to 17 The majority of the 
nymphs lived during 
this period, 
secreting and 
moulting.

ii 15 III & 
IV.

ti April 17 to 
May 5.

11

it l8l & II Raspberry April 7 to 8 All died quickly.
i i 201 & II Mountain

ash.
April 7 tol7 A few lived and 

secreted during 
the whole of this 
period.

h 20 I Pear April 7 on
wards »

Many were reared 
to adult stage.

Hawthorn 20 I & 
IX

Apple April 7 to 
11

A few lived during 
this period and 
secreted* None 
after it.

» 7 ii & 
i n

i t April 17 to
25-

11

i i 20 IV i i April 26 to 
May 2.

Only one nymph 
survived this 
period,

The Roman numerals indicate the instars of the nymphs.
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DISCUSSION«
Since 1848 when it was first described by Forster, 

Psyllia jperegrina has been treated by most authors as a 
species distinct from Ps.vllia mali. Scott (1880) in 
describing its nymph and adult doubtfully gave P» mail as 
one of its synonyms» P. peregrina and P» mali were also 
recognised as two separate species by Edwards (1896) and by 
Aulmann (1 9 1 3)» Sulc, however, (vide his synonymy of P,. 
mali. cited by Speyer (1929)) regarded P» peregrina as a 
synonym of P. mali» In the descriptions of the former 
given by Low (1879) Scott ( l8 8 o )f Edwards (1896) and 
Kuwayama (1907) there is little that is not equally 
applicable to P» mali and the same may be said of the 
descriptions of the latter given by various authors from 
time to time, with respect to P. peregrina» Low's (loc» 
cit) and much of Scott's (loo* cit) descriptions of P. 
neregrina are based on the color of the various parts of 
body, a very inconstant feature in the genus Psyllia®
Edward (loc® cit) separates P. mali from P® peregrina by 
the differences of food plant and size. The latter, again 
i3 not reliable and late in summer and early autumn insects 
reared on hawthorn are about as robust as the typical apple 
sucker.

The two insects from apple and hawthorn are thus 
morphologically indistinguishable as adults but, as stated 
before, differ in their nymphal stages. The question of 
their correct systematic position, therefore, largely turns 
upon what we accept as the criteria of specific separation



in these insects® It seems to the present writer that in 
Psyllidae, at least differences of biology, host plants and 
even of immature stages, can, at best, serve as confirmatory 
evidence in the differentiation of species which must be 
primarily based on constant peculiarities of adult morphology® 
Judged by this test P® peregrina is not specifically distinct 
from P. mali and the two must be regarded as one species.

Experiments detailed in the foregoing pages have shown 
that the insects on hawthorn and on apple are closely 
confined to their individual food plants and the nymphs of 
the one do not live long when transferred to the host plant 
of the other® Nor do they show any tendency to mate with 
each other or lay eggs on each other's host plants. In 
view of these facts it is concluded that P® mali on apple 
has a race on hawthorn inseparable from it in adult 
morphology but with differences in biology and immature stages® 
To this latter is given the name of Psyllia mali Schraidberger 
race crataegi»

As a rule the members of two biological races of a single 
species are morphologically identical in all their post“ 
embryonic development. There are exceptions, however, of 
which two cases have been cited by Thorpe (1930)» on© of 
Paraphorocera seni1is, a Tachinid parasite of the European 
corn-borer investigated by Thompson (1922) and the other of 
Pales navida Meig. also a Tachinid, in both of which the 
biological races were indistinguishable as adults but showed 
constant differences in larval morphology. As pointed out by 
Thorpe (loc. cit.) such cases are rare among insects but
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that they can exist as a practical possibility has been 
shown mathematically by Thompson (loc. cit) by taking two 
continuous series of curves - a circle and a Pascal's 
snail - expressed by different formulae and consequently 
fundamentally different when taken as a whole^ nevertheless, 
under certain circumstances being practically indistinguishable 
in certain homologous portions of their trajectories.
Thompson (loc. cit) also asserts that poccilogony cannot be 
considered to furnish any evidence either for convergence 
or divergence in evolution, because it can be understood 
without reference to either. This majr be true theoretically 
but a static existence with no evolutionary role of any kind 
seems to be the least likely thing in nature and obviously 
two closely-allied forms grow either more or less alike in

course of time. It has been pointed out that a small 
proportion of the nymphs of the hawthorn form show no brown
longitudinal streak on their, wingpads, a characteristic, which
more than any other distinguishes them from the nymphs of
the apple form. This might be taken to show that in cases of
poecilogony, while the characters separating two larvae of two
biological races are fairly constant, in a small number of
cases, some of them shown by one may approximate to those shown
by the other and hence lead to greater similarity between the
two. This may not, however, necessarily mean an obliteration of
the differences in their biology.

It is at best only possible to speculate whether such cases 
will lead to a convergence to one species or to a divergence 
into two. Thorpe floe, cit) is of opinion that such cases.
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can be explained more satisfactorily on the hypothesis of 
evolutionary divergence than of convergence# This 
explanation might possibly apply also to the races of P» 
mali. where the nymphs remains in intimate contact with their 
hosts throughout life and any changes of structure that might 
be attributable to differences of food plant would be more 
likely to appear in the nymphs than in the adults®
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ihis section contains an account of insect parasites 
bred out of Psyllid hosts .in the course of studying their 
biology in Scotland. These belong to four families of 
Hymen/^optera and two of Diptera, the total number of species 
encountered being eight. Of these one and possibly two more 
of the hymenopterous species are hyperparasites. The hosts 
involved include four species,of which only one Psyllia mall, 
race Crataegi may be said to have been fairly heavily 
parasitised. A3 observed by Ferriere (1926) species of 
Psyllidae, inspite of their nymphs leading a comparatively 
sedentary life, are less susceptible to attack by parasites 
than are the other Homoptera. As a rule the hymenopterous 
parasites attack them in the nymphal stage, while the 
dipterous species parasitise the adults as well.

Waterston (.1922) has given a list of Chalcid parasites 
of Psyllidae with original descriptions of some of them®
Since then some new records of Chalcid and other parasites 
have come to notice and it is considered advisable to list 
all of them here, omitting only those already mentioned in 
Water3ton*s paper (loo, cit).

122

INSECT PARASITES Off PSYLLIDAE.

PARASITES ATTACKING NYMPHS.
Parasite species Family & 

superfamily
Host species. Country. Reference

1. Pachvneuron Pteromalidae Eunhvllura Caiifornia Waterston
validium
Waterston

(Chalcidoid“ 
ea)

arbuti
Schwarz 1923

2. Pachyneuron 
sp.

M Psyllia mali 
Schmidberger 
race
Crataegi.

Scotland Present
work.
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Parasite species Family & 
Superfamily.

Host species® Country Reference.

3- Asacheg Pteromalidae Psvllia mali
vulgaris
Walk.

(Chalcidoid-
ea)

Schmidberger 
race Crataeai Scotland Present work

4- » Pteroptrix
maskelli

H Eurhinocola
eucalvcti

New Zea
land.

Gourlay
1930.Ashm. Maskell»

5* Prionoraitus Encrytidae Psvllia France Ferrieremitratus 
Daim.

(Chalcidoid“
ea)

pyrisuga 
Eó'rst.

1926

6» u u P.retamae
Pub.

Spain Merc et. 
1926,

7. 11 u P. mali Scotland Present
Schmidbg.
race
crataeei.

work.

8. Cercobelus u Psvllopsis ti ii
.i us o eu s Walk fraxinicola

Eorst.
9. Psvllaephaeus u Euphvllura California Gahan and

arbuticola 
Gahan and 
Watersion.

arbuti
Schwarzu

Waterston 
1926.

«Oi—5 P. euphvllur- u E. olivina Italy, 11
ae. Silv» Costa Sicily,

Portugal.
il. P. iwa.vaensis u Psyllid sp. Japan Ishi 1928.

on cinnamo“ 
mura.

12 * P.phytolymae u Phytolyma
lata

Nigeria Ferriera
1931«

Scott.
13. Psvlledontus

virid.iscu.t-
ellatus

u Psyllid sp. 
on Elaegnus

Ishi 1928.

14-« Aprostocetus Eulophidae Phytolyma Nigeria Ferriere
rnaeveari Chalcidoid-

ea.
lata
Scott. 1931-

15. Platygaster
sp.

Platygast
er idae

Psvllia . 
mali

Scotland Present
work.

(Procto-
trvpoidea)

Schmidbg.
race
crataegi.
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PARASITES ATTACKING ADULTS.

Order Diptera: family Cecidomvidae

Parasite species. Ho st. Country Reference.
1. Endopsvlla 

affilia de 
Meijere.

Psyllia 
fbrsteri Elor. (i) England

(ii)Holland
(i) Bagnali and 
Harrison (1924)
(ii) Barnes (1930)

2 .  Endopsylla 
sp. n.

P. mali 
Scimi dbg.
P. pyricola 

Eò’rst.
P. melano-  

neura
Eorst.

Scotland Present work.

3. Lestodiplosis 
liviae 1

Rubo.

Livia
iuncorum.

Latr
Germany
England

Barnes (loc.cit)

4» Lestodiplosis 
sp.

Europe i t

5« Bremia sp. Ps.vllonsis
fraxini

Lin.
i i H

HYPERPARASITES ATTACKING PRIMARY SITCYRTID PARASITES.
Hyperparasite Eamily and 

superfamily.
Host: 
(Primary 
parasite)

Country Reference.

Lyffocerus 
semiramosus

Calliceratidae 
(Proctotrypoi- 
dea).

Prionomit-
113 I.’-' t-

Scotland Present work.
Kieff. iiS.. Dalm. 

and an
other un
identified 
Encyrtid.

1 This species is also recorded by Bagnali and Harrison (loc.cit) 
as living as inquiline in the gall of Livia .1 unco rum on 
Juncus sp, in Durham, England.
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PARASITES OF PSYLLIA MALI SCHMIDEERCtER RACE G RAT AEG I.

Six of the eight species recorded in this section were 
found to parasitise P. mall race Grataegi« A short life 
history summary of this insect, is, therefore, given below: 
Life history of P. mali race Grataegi.

The adults appear about the end of May and are found 
in the field till the first week of October. Eggs which 
are laid in the latter part of autumn, overwinter and hatch 
early in April. The nymphs creep to the half-opened leaf 
buds and feed gregariously in the first two instars. Later 
they distribute themselves over the undersurface of the 
leaves and on the petioles where they feed singly and 
secrete little tubes of white waxy substance. The nymphal 
life lasts for about seven weeks and nymphs of the last 
instar become abundant in the field about the middle of May. 
The adult insects are at first rather small (2*5 mm. in length) 
and green, later they are more robust and brownish and even 
reddish. It was observed that the color of the males changed 
earlier than those of the females. Mating starts in the 
last week of August and eggs are laid on the twigs of the 
host plant, a few days afterwards, till the middle of October, 

when the adult insects die. Hawthorn is the sole food plant 
and it is not possible to rear this race successfully on 
apple®

PARASITES ATTACKING NYMPHS..
The following hymenopterous species were reared in the



laboratory from parasitised nymphs brought from the field 
1* Prionomitus mitratus Dalm i(Encyrtidaei Chalcidoidea).
2. Encyrtid sp. (Unidentified) " "
3. Platygaster sp. ( M ) (Platygasteridae: Proctotrypoidea)
4. Lygocerus semiramosus Kieffer (Galiceratidae: Proctotrypoidea)
5. Asaphes vulgaris Walk. (Pteromalidaeî Chalcidoidea).
6 . Pachyneuron sp« ( " “ )

Of these the first two species were fairly common and by 
an arbitrary estimate were reckoned to parasitise 20 to 30^ 
of the nymphs. Prionomitus mitratus has been reported by 
Perrière (1926) as a parasite of Psyllia pyrisuga Po’rst and 
by Hercet/as a parasite of Psyllia retamae Pub. Other 
species of the genus have been known as parasites of Coccids. 
Members of an allied genus Psyllaephagus, have also been 
known to parasitise many species of Psyllidae and the two are 
so alike in biology and morphology that they have sometimes 
been regarded as synonymous. This is especially the case 
because of the difficulty of separating the females of the 
two genera, the males being distinguished chiefly by the long 
hairs of the antennae in Prionomitus and short hairs of the 
antennae in Psyllaephagus. This view, however, is not upheld 
by Mercet floe, clt) who has given characters differentiating 
the two genera. Parasitism by species of Platygasteridae 
was very rare. Lygocerus semiramosus is a hyperparasite 
of Prionomitus mitratus and the other unidentified Encyrtid.
The last two species A. vulgaris Walk and Pachyneuron s t > .  are 
considered by Dr. Perriere, to whom the insects were submitted 
for identification as hyperparasites as they have been also



bred from parasites of aphids® Two other species of Pachy
neuron have been recorded by Waterston (1922«, 1923) as 
parasites of Psyllidae; P. crassiciurie Waterston parasit
ising Rhinocola no-pull Laing, the psyllid attacking Populua 
euphraticus in Mesopotamia and P® valldium Waterston parasit
ising Euphyllura arbuti Schwarz in California.

PARASITES: PRIONOMITUS MITRATUS fflD THE UNIDENTIFIED ENCYRTID.
Parasitised, nymphs of Psvllia mali race Crataegi occur 

in the field from the first week of June to the middle of 
September and may be recognised by their bloated appearance 
and deep brown coloration. Their protracted occurrence may 
be attributed to the fact of the hyperparasites attacking the 
primary parasites and starting their development when it was 
almost time for the latter to emerge. The assumption of 
brown color by the nymphs marks a late stage in the develop
ment of the parasite, when the viscera of the former has been 
almost completely devoured by the parasitic larva which then 
pupates in a membranous sheath inside the host's body® Husain 
and Nath (1923) have recorded a similar change in the color 
of the nymphs of Diarhorina (Euphalerus) citri Kuw. when 
parasitised by Tetrasticus radiatus Waterston (Eulophidae).
The Encyrtids emerge through a round hole in the dorsum of 
the abdomen; seldom, the exist is made on the ventral side.
A few days before emergence the black body of the parasite 
is apparent through the integument of the host and the 
hegd of the former is always turned towards the posterior 
end of the latter. The first batch of parasites appeared 

on 29.VI.33 in the laboratory. The adult insects are
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black: and shiny and have a pronounced sexual dimorphism in 
the antennae; the flagellar segments of which, except the 
last one, are triangular and hairy in males, and rounded 
and without hairs in females® Many specimens of P .  

mitratus were beaten from coniferous trees, growing in the 
vicinity of ash and hawthorn, in November and December, 
and hence, it is possible, that they pass the winter in 
the adult stage.

HYPERPARASITE . LYGOCERUS SEMIRAMQSUS KIEEEER.
Prom the parasitised nymphs adults of L. semiramosus 

were also reared® These were believed to be hyper
parasites of P. mitratus and the unidentified Encyrtid.
They appeared towards the middle of September and consider
ing the fact that three of their egg-shells with the 
larvae just hatched were dissected from a nymph on 28®IX®32 , 
it may be presumed that they were acting as tertiary 
parasites of a secondary parasite or of their own species.
A parallel instance of hyperparasitism has been recorded 
by Haviland (1920) in the case of the CjyaiWvx̂  jygpeerus
oameroni Kieffer attacking a teA.tuu.y C h a l c i d  oh a C.ynipid

£7V>'
which parasitic on a &aalcid7Aphidiup_ejroL?a. "fi-t-o-e.pri.icL
which was parasitising an aphid^ .

The egg of L. semiramosus is long elliptical,
,67 x .28 mm®, the whole surface being sculptured with fine 
longitudinal striae® The larva emerges through an opening 
at the anterior end at which an operculum separates from 
the remainder of the egg. The larva is a small grub, creamy- 

white in color and measuring .45 x .15 mm.



The male adult insect was first described by Kieffer 
(I9 0 7) and later redescribed by the same author (1914). The 
latter description is given below:-

Male. Schwarz;, glanzend. Kopf fast glatt, brieter als 
der Thorax, Ocellen einen Bogen bildend. Die 5 proximalen 
Glieder des Flageilum medial mit einem Fortsatz, der ijr 
mal so lang wie breit und lang behaart ist, die Haare 2 
mal so lang wie der Fortsatz, am 1. Flageilumglied ist der 
Fortsatz so lang wie am 2, aber breiter, 8-10. Glied fast 
viereckig, 11. walzenrund. Thorax fast glatt. Flugei 
glashell, Pterostigma halbkreisförmig, etwas kurzer als die 
Radialis, Subcostalis am Distalende verdickt, Beine 
schwarzbraun. Abdomen glatt, Petiolus quer und gestreift.

L. 1*5 um«
The female (Fig.2-A-) measures l,l\ mm. in length and 

its antennae differ from those of the m a l e  both in shape 
and in the absence of long hairs. The basal segment of the 
latter is .27 mm. long and stout, followed by the 10 small, 
somewhat cylindrical segments of the flagellum, gently curved 
as a semicircle. The terminal segment is twice as long as 
others preceeding and measures .11 mm.

Various species of Lygocerus have been recorded as 
parasites or hyperparasites of aphids and other Homoptera.
L. semiramosus was recorded by Kieffer (loc. cit) from 
Scotland and France but its hosts were unknown.
PARASITE ATTACKING ADULT.

Parasites of adult Psyllidae have been recorded only 
from the Dipterous family Cecidorayidae (See list on p. 124)
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and Speyer (1929) recently recorded an unidentified Cecid 
species parasitising Psyllia mali (apple form), figuring the 
egg and the apparently full grown larva® In this region

1
the Cecid parasite discovered proved to he a new species 
of the genus Endopsylla, and its hosts were Psyllia mali 
Schmid!erger race Cr^taegi t P. mali race mali f P» melanoneura 
Forst and P. pyricola/ The first-named race of P. m.ali was 
the most heavily parasitised and observations recorded here 
refer chiefly to this species as host. The percentage of 
parasitism in P. mall race Crataeei in this locality may be 
judged from the following tabulated counts made on random 
collections
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Date Number of adults 
examined.

Number of adults 
parasitised

Percentage

1 3.ix. 32 79 32 40.5

1 3.vi.33 67 14 20.8

26.v1 .3 3 68 15 22.5

30.vi. 33 57 13 22.8

2 1. v n .33 137 28 20.4
4.vm,33 24 9 37 *5

Observations showed that the incidence of parasitism was 
higher in female psyllids than in males.

EFFECT OP PARASITE ON HOST.
The first symptoms of the presence of the parasite appear

when the parasitic larva pierces the abdomen of the host and
passes into the homocoele. The psyllid gradually becomes more
1 This species is being described from the material sent by 
me, by Dr. H.F. Barnes of the Rothamsted Experiment Station.



and more sluggish until it loses all power of jumping and 
the abdomen becomes swollen as a result of the growing 
larva inside* As the parasitic larva develops during the 
egg-laying season of P. mali. the swollen abdomen of the 
host may well be mistaken for that of a gravid female. In 
female hosts the ovarian eggs may develop^up to a certain 
stage,simultaneously with the parasitic larva. A Cecid 
larva and 12 mature eggs were found in a female on 
13.IX.32. Healthy females showed as many as 22 mature 
eggs at this period. When the larva is ready to emerge 
for pupation, however, no trace of eggs or viscera is left 
in the moribund psyllid body. Unlike their nymphs, the 
parasitised adults do not undergo any change of coloration 
due to the presence of the parasite.

BIOLOGY OF ENDOPSYLLA SP. N.
Egg. Very small, narrowly oval with a minute basal stalk, 
.1 7 x .06 mm.;, chorion smooth.

Eggs are laid singly on the forewings, their basal 
stalk being inserted in the wingrmembrane alongside one of 
the veins. As a rule one egg, rarely 2 or 3, is deposited 
on either wing of the host, seldom on both. (Fig.3 -̂ -)
Color pale yellowish white turning deep yellow near hatching 
when the two red eyes of the larva shine through the chorion 
Eggs were first noticed early in June and may be found in 
the field as late as the middle of August.
Larva. The eggs hatch in about 8 -1 3 days and the larvae 
crawl from the wings to the body of the host. There they 
usually feed for 3"4 days as ectoparasites, after which they



burrow through one of the intersegmental membranes into the 
hoemocoele of the psyllid. They remain inside for 6-10 days 
devouring the viscera of the host till they are well 
developed maggots» They then pierce the host abdomen at its 
base and make their way out again. They crawl and live a 
day or two on hawthorn leaves a,nd then drop to the ground to 
pupate» Three stages of the larvae could be distinguished 
and these are. described below:-
First stage. Just before burrowing into the host abdomen.

2 or 3 days old. Creamy yellow grub, 1 3-segmented 
including the cephalic segment. .47 x .21 mm.

Second stage (Fig«3 F  ) Dissected from host abdomen.
Differs from the previous larva in its larger size 
and more pronounced oral aperture carried on a 
minute papilla. .90 x .45 mm.

Third stage (Fig«3 A ) Larva just emerged from host abdomen, 
prior to pupating. Creamy yellow, often with deep 
green or orange pigmented material shining through 
integument. Differs from previous larva in 
possessing a pair of small single-segmented antennae 
a well developed retractile oral papilla and a 
sternal spatula in the post-cephalic segment. The 
mouth parts (Fig.3- C) are well formed (being used to 
cut through the integument of the host) and consist 
of a labium, a. pair of slender but sharply-pointed 
maxillary stylets, a pair of stout forwardly project
ing mandibular stylets, a labrum and two pairs of 
heavily sclerotised skeletal bars running posteriorly
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Anal segment slightly notched in middle with two 
small setae each on a small protuberance on either 
side. I .90 x .64 mm.

P u p a .

Just before pupation the larva starts weaving a fibrous 
case round itself which later takes the shape of the adult 
insect and is shed like a moulted skin after its emergence«
The pupal stage lasts for about 6 days in early autumn 
and the adult emerges by rupturing the pupal skin anteriorly 
with its forelegs and pulling itself out by convulsive 
movements of the body. The entire body was observed t,o be 
free in 8 minutes while it took another 65 minutes for the 
insect to disentangle its antennae and hind pa.ir of legs 
from the pupal covering which measured 1.14 x »43 mm. It 
has to be emphasised, however, that the observations were 
made on a pupa, resting on the smooth glass surface of a 
watch-glass which provided no assistance, for the ready 
emergence of the adult.
Adult (Fig. k- A) 'rhe first adults, reared in the laboratory, 
appeared in the first week of July. As the eggs are found 
long after this period, it is possible that a second 
generation also occurs, although I have no definite evidence 
for this. The adult cecids are of bright orange color, with 
blackish brown eyes and are very active. They were invariably 
observed to be attracted to the top of the jars in which they 
were being reared,towards the light. The insects are 
characterised by marked sexual dimorphism of the antennae.
In both sexes, the two basal segments are cup-shaped, one
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fitting into the other. In the male antennae the segments 
other than the basal and the terminal consist of two: 
bulbous portions, each a little different in shape, from the 
other and two tubular constrictions. Besides numerous 
minute pointed structures, the proximal bulbous portion is 
ornamented with a whorl of arched filaments¡filets arques 
of Kieffer (l913)Jand the distal bulbous portion with two®
In the female antennae each segment except the two basal and 
the terminal, has only one elongated bulbous part and a 
tubular constriction following it, and the arched filaments 
are replaced by small bristles. In both sexes the antennae 
are 12-segmented. The male adult measures 1,2 mm. in 
length and the female 1.4 mm.

PAR ASITES OF PSYLLOPSIS
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The only parasite bred from the nymphs of this psyllid 
was an Encyrtid, Ceroobelus .iugoeus Walker, a very rare 
species and known only from the British Isles, although its 
host was previously unknown. Parasitism due to this 
species was neither high nor widespread and the parasitised 
nymphs showed all the symptoms exhibited by the nymphs of 
Psy llia mall race Crataegi when similarly attacked by other 
Encyrtids. The parasitised nymphs were collected in the 
field in August at Boghall (Midlothian) a,nd Dalkeith

(Midlothian),
A specimen of Brachycerous parasite (Diptera) was 

dissected from a nymph of P, fraxinico.la, but has not yet 

been identified.
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