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CHRY SANTHET4UI.1 RUST 
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A disease of Chrysanthemum which results in disfiguring of the foliage is the 
1 I common rust" caused by the fungus P U C U ~ ~  chlzynanthemi. The disease occurs 
wherever chrysanthemums are grown. 

Symptoms begin as chlorotic flecks on upper and lower leaf surfaces, followed 
by the formation of dark, powdery pustules (uredia), predominantly on the 
undersides of the leaves and on the stems. These pustules eventually become 
surrounded by "rings" of secondary pustules (arrow, cover photograph). 

Spread of the disease is principally by vegetative propagation of infected stock 
and by the airborne urediospores. Optimum conditions for successful infection 
include temperatures ranging from 16-21 C (60-70'~) for spore germination and 
16-27 C (60-81°F) for infection. These temperatures, coupled with free moisture 
from condensation, mists, or splashing water (e.g. sprinkler irrigation), provide 
ideal conditions for infection, and for spread of the pathogen. The fungus over- 
winters as mycelium in the infected leaves. In addition, spores can remain viable 
on senescent leaves for several days, even at sub-zero temperatures. 

The pathogen does not do well at high temperatures. In fact, infections up to 12 
days old can be eradicated by exposure of the infected plants to temperatures of 
31 C (37OF) for 24 hr, or of 38 C (101~~) for 8 hr. Since the pathogen does not 
infect or spread under dry conditions, adequate spacing of the plants to promote 
good air circulation, maintaining humidity on the low side, and avoiding the wet- 
ting of foliage will all help to control the disease, Of course, only stock which 
is known to be free of rust should be used for propagation. Protective fungicide 
sprays have also been suggested for control of chrysanthemum rust, although special 
attention should be paid to whether contact fungicides or systemic fungicides are 
used. The grower should remember that new growth appearing after application of 
a contact fungicide will be unprotected and will require subsequent applications. 
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Discovery of new o r  undescr ibed p l a n t  v i r u s  d i s e a s e s  has  occurred f r equen t ly  i n  
r e c e n t  y e a r s ,  p a r t i c u l a r l y  i n  sou thern  Ca l i fo rn i a .  The most economically s i g n i f i -  
can t  of t h e s e  a r e  t h e  wh i t e f l y - t r ansmi t t ed  v i r u s e s  which have appeared p r imar i l y  i n  
Impe r i a l  County- 

Much of t h e  work of d e t e c t i n g  and i d e n t i f y i n g  t h e s e  d i s e a s e s  and determining t h e i r  
p r o p e r t i e s ,  v e c t o r  r e l a t i o n s h i p s  and h o s t  
ranges  has  been performed by D r .  James Duffus,  
P l a n t  V i r o l o g i s t ,  USDA A g r i c u l t u r a l  Research 
S t a t i o n ,  S a l i n a s ,  and by D r .  Robert Flock,  
Xntonolog is t ,  Imper ia l  County Department of 
Agr i cu l t u r e .  

According t o  Duffus,  t h e r e  appear  t o  be a t  
l e a s t  f i v e  d i s t i n c t  wh i t e f l y - t r ansmi t t ed  
v i r u s  e n t i t i e s  i n  t h e  sou thern  i r r i g a t e d  
d e s e r t  a r e a s ,  a f f e c t i n g  a v a r i e t y  of crops.  
They i nc lude  : 

Cotton l e a f  crumple 
Squash l e a f  c u r l  (two d i f f e r e n t  i s o l a t e s )  
Le t tuce  i n f e c t i o u s  yellows 
Tomato n e c r o t i c  dwarf 

The l a t e s t  v i rus ,  added t o  t h e  l i s t ,  r e c e n t l y  
named tomato n e c r o t i c  dwarf by Duffus,  causes  
s eve re  s t u n t i n g  and d i s t o r t i o n  of tomato p l a n t s  
(Fig.  1) and causes  them t o  produce no f r u i t .  
The most e f f i c i e n t  v e c t o r  of t h i s  and t h e  
o t h e r  i d e n t i f i e d  v i r u s e s  i s  t h e  sweet po t a to  
w h i t e f l y  Bernhiu ,tubnu. The range of t h i s  
i n s e c t  i n  C a l i f o r n i a  i s  l i m i t e d  t o  t h e  south- 
e a s t e r n  d e s e r t  a r e a s  of Rivers ide  and Imper ia l  
Counties.  

w i th  tomato n e c r o t i c  dwarf v i r u s .  SachamevLto . 
Note s i z e  of p l a n t  a s  measured by 
s c a l e  a t  r i g h t .  

READERS PLEASE NOTE 

For reasons  of  economy, i t  i s  necessary  t h a t  we p e r i o d i c a l l y  update  our  mai l ing  l i s t  
f o r  t h i s  p u b l i c a t i o n .  I f  you wish t o  cont inue t o  r ece ive  t.he CALIFORNIA PLANT PEST 
AND DISEASE REPORT, p l e a s e  r e t u r n  t h e  coupon which appears on t h e  back page of  t h i s  
i s s u e .  
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Computer a s s i s t e d  s emi -au toma t i c ' i den t i f i ca t i on  
of t i e . f i c o X y ~ e ~ c h ~ A  s p e c i e s  

-The program Nemaid- 

R. For tuner  

I d e n t i f i c a t i o n  of nematodes t o  t h e  s p e c i e s  l e v e l  i s  g e n e r a l l y  accomplished by 
s p e c i a l i s t s  working i n  a wel l -de f ined  a r e a .  Knowing t h e  g o e g r a p h i c a l  o r i g i n  
and t h e  h o s t  of t h e  sample of a neniatode p o p u l a t i o n ,  t h e  i d e n t i f i e r  w i l l  o f t e n  
r e c o g n i z e  t h e  s p e c i e s  t o  which a nematode be longs  j u s t  by l o o k i n g  a t  i t .  He w i l l  
u s e  a dichotomous key as a check t o  conf i rm h i s  i d e n t i f i c a t i o n .  

P l a n t  nematology i s  a growing s c i e n c e .  More and more peop le  need t o  i d e n t i f y  more 
and more s p e c i e s  of nematodes. The s p e c i a l i s t s  are t o o  few t o  hand le  t h e  i n c r e a s i n g  
number of i d e n t i f i c a t i o n s  t h a t  have t o  be  made. When n o n - s p e c i a l i s t s  t r y  t o  u s e  
dichotomous keys  t o  i d e n t i f y  nematodes, t h e y  o f t e n  f i n d  t h a t  t h e  sample t h e y  a r e  
s t u d y i n g  f a l l s  between s e v e r a l  d e s c r i b e d  s p e c i e s .  The dichotomous key s u f f e r s  from 
s e v e r a l  b a s i c  f l a w s  which r e n d e r  i t  unworkable a t  l e a s t  w i t h  l a r g e  genera  such as 
H~ficico.tyLenchl~.~, where t h e  i n t r a - s p e c i f  i c  v a r i a b i l i t y  i s  h igh .  

The l i m i t a t i o n s  of dichotomous keys  w i l l  b e  e x p l a i n e d  below, and an a l t e r n a t e  
method u s i n g  a computer w i l l  b e  proposed.  

1. The f a i l u r e  of t h e  dichotomous key. 
The problem r a i s e d  by dichotomous keys  are d i f f e r e n t  accord ing  t o  t h e  k ind  of 
c r i t e r i a  t h e y  use :  measurements, two-s ta te  c h a r a c t e r s  o r  m u l t i - s t a t e  c h a r a c t e r s .  

1.1 Measurements 
Measurements of nematodes va ry .  Some of t h i s  v a r i a b i l i t y  i s  due t o  t h e  
normal g e n e t i c  v a r i a b i l i t y  of l i v i n g  b e i n g s ,  b u t  f o r  t h e  most p a r t  i t  i s  
due t o  e x t e r n a l  f a c t o r s  such as food supp ly ,  t empera tu re ,  s o i l  t y p e ,  e t c .  

Some a u t h o r s  have concluded from t h i s  h igh  i n t r a - s 3 e c i f i c  v a r i a b i l i t y  t h a t  
measurements cannot  be  used t o  d i f f e r e n t i a t e  s p e c i e s .  However, i f  t h e  
v a l u e s  of a measurement f o r  two nematode p o p u l a t i o n s  are f a r t h e r  a p a r t  
t h a t  can b e  accounted f o r  by t h e  i n t r a - s p e c i f i c  v a r i a b i l i t y ,  t h i s  measure- 
ment shou ld  be  accep ted  a s  a d i f f e r e n t i a t i n g  c r i t e r i o n .  

I n  a dichotomous key,  t h e  taxonomic s i g n i f i c a n c e  o f  t h e  d i f f e r e n c e  between 
two measurements i s  n o t  cons idered .  Ra ther ,  a t h r e s h o l d  v a l u e  is  proposed 
which. i s  supposed t o  d i v i d e  t h e  s p e c i e s  of t h e  genus i n t o  two groups:  
t h o s e  above and t h o s e  below t h i s  t h r e s h o l d .  

I n  some genera  i t  i s  e a s y  t o  propose such a t h r e s h o l d  because  t h e r e  i s  
a gap i n  t h e  s p e c i f i c  v a l u e s  f o r  t h e  measurement. I n  DLtqLenclz~,  about  
h a l f  t h e  s p e c i e s  have s t y l e t s  7-8 p m  l o n g ,  and t h e  rest of t h e  s p e c i e s  
have s t y l e t s  10-12 ,urn long. 

I n  o t h e r  genera ,  such as H&co~y~enchuA, no gap e x i s t s  t h a t  would permi t  
a c l e a r  d i v i s i o n  of t h e  genus. For s t y l e t  l e n g t h ,  and f o r  a l l  t h e  o t h e r  
measurements, a dichotomous s t a t e m e n t  such as s t y l e t  l o n g e r  v s .  s h o r t e r  
t h a n  X p m  cannot  b e  made. 

R. ~ o h t u n e h  O a NematoLaabint w a h  t h e  CDFA Alzc&ynO and ~ d e n t i ~ i c a t i o ~  U n i t ,  
SacnameMka . 
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1.2 Morphological c h a r a c t e r s .  

1 .2 .1  Two-state c h a r a c t e r s  
Some morphological c h a r a c t e r s  e x i s t  under on ly  two s t a t e s  i n  
H e f i co . t y l enchu .  For example males ,  o r  c a n a l s  ( f a s c i c u l i )  a r e  
e i t h e r  p r e sen t  o r  absen t  i n  a p a r t i c u l a r  spec i e s .  There i s  no 
i n t r a - s p e c i f i c  v a r i a b i l i t y  and t h e s e  c h a r a c t e r s  can be used i n  
a dichotomous key. However t h e r e  a r e  few such c h a r a c t e r s ,  and 
they  can be used t o  d i f f e r e n t i a t e  only a few spec i e s .  For example, 
c ana l s  a r e  known only  i n  seven s p e c i e s  ou t  of more than  150 
descr ibed  s p e c i e s  i n  f f f i ~ ~ ~ y & . ~ C h u h .  

1.2.2 X u l t i - s t a t e  c h a r a c t e r s  
Yost morphological c h a r a c t e r s  p r e sen t  sone v a r i a b i l i t y  and have 
t o  be descr ibed  under t h r e e  o r  more s t a t e s .  For example, i n  
d i f f e r e n t  s p e c i e s  of Hefico;tylenclzun, t h e  h a b i t u s  can be: 

-always s p i r a l  
-always C-shaped 
- s p i r a l  i n  sone specimens, and C-shaped i n  o t h e r s .  

Other c h a r a c t e r s  show an even g r e a t e r  v a r i a b i l i t y .  The t a i l  f o r  
example can be descr ibed  under f i v e  b a s i c  shapes  i n  l f e L L c o X y L e ~ d ~ ~ ,  
and most s p e c i e s  group i n d i v i d u a l s  wi th  t a i l s  f a l l i n g  i n  two o r  
even t h r e e  of t h e s e  c a t e g o r i e s .  

A dichotomous key cannot propose a s i n g l e  s ta tement  t o  d i f f e r e n t i a t e  
more t han  two d i f f e r e n t  shapes.  It cannot t a k e  i n t o  acount t h e  
v a r i a b i l i t y  of a cha rac t e r  when d i f f e r e n t  i n d i v i d u a l s  of t h e  s p e c i e s  
p r e sen t  d i f f e r e n t  s t a t e s  of t h e  cha rac t e r .  Because of t h e s e b a s i c  
f l aws ,  no good dichotonlous key cah be proposed f o r  tl&cu.ty~en&uA. 

Computer-aided i d e n t i f i c a t i o n  

2 .1  General c o e f f i c i e n t  of s i m i l a r i t y .  
It i s  p o s s i b l e  t o  compare two nematode popula t ions  without  us ing  a 
dichotomous k.ey by cons ider ing  t h e  va lues  i n  each popula t ion  of each 
succes s ive  taxonomic cha rac t e r .  The s i n i l a r i t y  of t h e  succes s ive  coup le t  
of c h a r a c t e r s  can be e s t ima ted  on a s c a l e  ze ro  t o  one, by count ing a 
s c o r e  of one f o r  p e r f e c t l y  matched c h a r a c t e r s  and a s c o r e  of zero f o r  
a complete mismatch. The average va lue  of t h e  s c o r e s  of t h e  succes s ive  
c h a r a c t e r s  g ive s  a measure of t h e  o v e r a l l  s i n i l a r i t y  between t h e  two 
popula t ions .  I f  an unknown popula t ion  i s  compared succes s ive ly  t o  a l l  
the known s p e c i e s  i n  a genus,  a l i s t  of s i m i l a r i t y  c o e f f i c i e n t s  can be 
ob ta ined .  The c o r r e c t  i d e n t i f i c a t i o n  i s  probably among t h e  s p e c i e s  wi th  
t h e  h i g h e s t  s c o r e  ( c l o s e s t  t o  one).  Th i s  method has  o r i g i n a l l y  been 
descr ibed  by Gower (1971). It i s  inlpossible  t o  c a l c u l a t e  manually t h e  
succes s ive  c o e f f i c i e n t s  of s i m i l a r i t y .  A computer program f o r  t h e  ca l -  
c u l a t i o n  of t h e s e  c o e f f i c i e n t s  ha s  been w r i t t e n ,  according t o  t h e  
assumptions below. 

2.2 Score  2 of t h e  comparison between two measurements 
The v a l u e  Cx* of a measurement C i n  a sample from an u n i d e n t i f i e d  
popula t ion  X i s  compared t o  t h e  va lue  Cs of t h e  same measurement a s  i t  i s  
~ n o w n  i n  a s p e c i e s  s. The i n t r a s p e c i f i c  v a r i a b i l i t y  Vc which has  been 
e s t ima ted  f o r  t h e  c h a r a c t e r  c i n  t h e  genus ffeLica~yLe.nchun i s  taken i n t o  
account .  The d i f f e r e n c e  between t h e  v a l u e s  C, and Cs i s  a l s o  compared t o  
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t h e  d i f f e r e n c e  which e x i s t  i n  ~ ; & c u ~ ~ & M c ~ u A  between t h e  s p e c i e s  wi th  
t h e  h ighes t  va lue  f o r  C (Cmax), and t h e  s p e c i e s  w i th  t h e  s m a l l e s t  
va lue  (Cmin) f o r  t h e  same cha rac t e r .  The r a t i o  i s  ad ju s t ed  s o  i t  w i l l  
be  equa l  t o  one f o r  s p e c i e s  w i th  s i m i l a r  va lue s  of C (Cx CJ Cs): 

/cx-cs/  - vc  
S = 1 - 

Cmax - Cmin - Vc 

wi th  /Cx-Cs/ - Vc )/ 9 

*:Only t h e  mean va lues  of t h e  measurements a r e  inc luded  
i n  t h e  program Nemaid. The range of measurements i n  t h e  
sample, meaningless and m i s l e a d i n g , i s  never  considered.  

2.3 Score  S of t h e  cornparison between two morphological c h a r a c t e r s .  

2 .3 .1  Two-state c h a r a c t e r s  wi th  no i n t r a - s p e c i f i c  v a r i a b i l i t y .  
These c h a r a c t e r s  a r e  completely de sc r ibed  b y - a  one-d ig i t  code: 
0 f o r  absence,  1 f o r  presence.  

The presence  of t h e  c h a r a c t e r  i n  both samples,  (1-1) o r  i t s  
absence ' i n  both samples,  (0-0) i s  counted a s  a match: S = l .  

I f  t h e  c h a r a c t e r  i s  p re sen t  i n  one sample and absen t  i n  t h e  o t h e r ,  
(1-0) a mismatch i s  counted: S=O. 

2.3.2 Two-state c h a r a c t e r s  v a r i a b l e  i n t r a - s p e c i f i c a l l y .  
A two-digi t  code i s  necessary  t o  de sc r ibe  t h e s e  c h a r a c t e r s .  
For  example t h e  c h a r a c t e r  h a b i t u s  appears  i n  two s t a t e s :  s p i r a l  
( 0 : absen t l l : p r e sen t )  and c-shaped (O:absen t / l :p resen t ) .  A s p e c i e s  

. can be coded 10  (always s p i r a l ) ,  01  (always c-shaped);or 11 (some 
i n d i v i d u a l s  s p i r a l ,  o t h e r s  c-shaped). 

A s  above, matches,  e i t h e r  p o s i t i v e  (1-1) o r  nega t i ve  (0-0) a r e  
counted S=1; mismatches (1-0) a r e  counted S=O. 

Because of t h e  two-digit  code, S v a r i e s  from 0 t o  2. I n  o rde r  
t o  f i t  t h e  d e f i n i t i o n  of S given above (S from 0 t o  1 )  we must 
d i v i d e  t h e  s c o r e  S by 2:  f i n a l l y  S w i l l  be  equa l  t o  0 ,  0.5, o r  
1. 

2 . 3 . 3  Plu l t i - s t a t e  cha rac t e r s .  
Mu l t i - s t a t e  c h a r a c t e r s  r e q u i r e  codes wi th  a s  many d i g i t s  a s  they  
have s t a t e s .  T a i l  shape f o r  example w i l l  be coded w i th  f i v e  
d i g i t s :  10000, 01110, e t c .  A s  above, t h e  s c o r e  f o r  t h e  f i v e  
succes s ive  d i g i t s  must be d iv ided  by t h e  number of d i g i t s .  
However he re  w e  cannot accep t  t h e  nega t i ve  matches (0-0). I f  
we d i d ,  two s p e c l e s  w i th  p e r f e c t l y  d i s s i m i l a r  t a i l  shapes ,  f o r  
example 10000 (=only  shape 1 abserved)  and 00001 (only shape 5 
observed) ,  would have 3 nega t i ve  matches and r e c e i v e  a f i n a l  s c o r e  
S=3/5,  which does n o t  r e f l e c t  t h e i r  d i s s i m i l a r i t y .  For t h e  mul t i -  
s t a t e  c h a r a c t e r s ,  t h e  n e g a t i v e  mismatches a r e  n e u t r a l i z e d ;  i n  t h e  
above example, t h e r e  a r e  two mismatches and 3 n e u t r a l i z e d  nega t i ve  
matches;  t h e  f i n a l  s c o r e  S i s  0/2=0. 

2.4 Computation of t h e  gene ra l  c o e f f i c i e n t  of s i m i l a r i t y  Sg. 
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For  each c h a r a c t e r ,  S  i s  c a l c u l a t e d  , t h e n  m u l t i p l i e d  by IJ=l 
i f  bo th  v a l u e s  a r e  known f o r  t h e  measurement. I f  one v a l u e  o r  
b o t h  a r e  m i s s i n g ,  S  cannot  be measured. W i s  t h e n  t a k e n  e q u a l  
t o  z e r o ,  which n e u t r a l i z e s  t h e  c h a r a c t e r  f o r  t h e  f i n a l  computation 
o f  Sg. 

When a l l  t h e  s c o r e s  S have been c a l c u l a t e d  f o r  t h e  known c h a r a c t e r s ,  
t h e  s c o r e s  a r e  added and d i v i d e d  by t h e  number ( W) o f  known 
c h a r a c t e r s .  T h i s  g i v e s  t h e  g e n e r a l  c o e f f i c i e n t  of s i m i l a r i t y  
between t h e  two p o p u l a t i o r s b e i n g  compared. 

3. I d e n t i f i c a t i o n  

3 . 1  L i s t  of t h e  h i g h e s t  c o e f f i c i e n t s  
The program makes t h e  above c a l c u l a t i o n s  between an  u n i d e n t i f i e d  popu- 
l a t i o n  and a l l  t h e  known s p e c i e s  whose c h a r a c t e r i s t i c s  a r e  i n c l u d e d  i n  
a r e f e r e n c e  d a t a  f i l e .  A l l  t h e  c o e f f i c i e n t s  are a r ranged  by d e c r e a s i n g  
v a l u e s  and t h e  h i g h e s t  c o e f f i c i e n t s  (wi th  v a l u e s  between 1 and 0.7) 
are p r i n t e d .  

3.2 F i n a l  d e c i s i o n .  
The program p r e s e n t s  t h e  u s e r  w i t h  a l ist  of l i k e l y  names. The s p e c i e s  
w i t h  t h e  h i g h e s t  s c o r e  is  t h e  most l i k e l y  c a n d i d a t e ,  b u t  t h i s  i s  n o t  
a b s o l u t e .  It i s  conce ivab le  t h a t  a s p e c i e s  w i t h  a s i n g l e  mismatch 
cannot  be accep ted  f o r  i d e n t i f i c a t i o n  i f  t h i s  mismatch o c c u r s  on a 
taxonomica l ly  s i g n i f i c a n t  c h a r a c t e r .  On t h e  o t h e r  hand, an  i d e n t i f i c a -  - 
t i o n  may be  accep ted  i n  s p i t e  of s e v e r a l  mismatches on secondary 
c h a r a c t e r s .  

The f i n a l  d e c i s i o n  on i d e n t i f i c a t i o n  shou ld  be  made by comparing t h e  
u n i d e n t i f i e d  p o p u l a t i o n  t o  t h e  s p e c i e s  proposed by t h e  program. The 
program o f f e r s  t h e  p o s s i b i l i t y  t o  ca l l  any such s p e c i e s .  The v a l u e s  
of t h e  c h a r a c t e r s  d e s c r i b i n g  t h e  sample and t h e  s p e c i e s  c a l l e d  a r e  
p r e s e n t e d  s i d e  by s i d e  w i t h  t h e  s c o r e  (S=0,1) o b t a i n e d  by each c o u p l e t  
of v a l u e s  d u r i n g  t h e  computat ion of Sg. It i s  h i g h l y  recommended t o  
conf i rm t h e  i d e n t i f i c a t i o n . - b y  a  s t u d y  of t h e  d e s c r i p t i o n s  and f i g u r e s  
from t h e  o r i g i n a l  a u t h o r  o f  t h e  s p e c i e s .  

Discuss ion  

The program p r e s e n t e d  above i s  r e l i a b l e  w i t h  two l i m i t a t i o n s .  Some s p e c i e s  
inc luded  i n  t h e  r e f e r e n c e  l i s t  were d e s c r i b e d  from v e r y  s m a l l  samples ;  o f t e n  t h e  
d e s c r i b e r s  omi t t ed  c a l c u l a t i n g  t h e  mean v a l u e s  of t h e  measurements. T h i s  i s  
q u i t e  u n s a t i s f a c t o r y ,  and a g e n e r a l  r e v i s i o n  of t h e  genus i s  planned. Even when 
a l l  t h e  s p e c i e s  are r e d e s c r i b e d  and t h e i r  i n t r a - s p e c i f i c  v a r i a b i l i t y  e s t i m a t e d ,  i t  
w i l l  s t i l l  b e  n e c e s s a r y  t o  s t u d y  t h e  e x t e n t  of t h i s  v a r 2 a b i l i t y  i n  t h e  sample t o  
be i d e n t i f i e d .  It i s  n o t  p o s s i b l e , b y  t h i s  program o r  by any o t h e r  method, t o  
i d e n t i f y  a p o p u l a t i o n  from a  sample of l e s s  t h a n  t e n  specimens,  and a l a r g e  sample 
s i z e  (up t o  30 specimens) w i l l  p r o v i d e  a more r e l i a b l e  i d e n t i f i c a t i o n .  

The program h a s  been w r i t t e n  and i s  b e i n g  t e s t e d  w i t h  t h e  s p e c i e s  of t h e  genus 
~&icoXg.tenchub. It would work e q u a l l y  well w i t h  any o t h e r  nematode genus ,  o r  i n  
f a c t  w i t h  any taxon of t h e  an imal  a n d - v e g e t a l  kingdom, and even w i t h  any c o l l e c t i o n  
of o b j e c t s  which can b e  f u l l y  d e s c r i b e d  by measurements and q u a l i t a t i v e  c h a r a c t e r s .  

Refe rence  

Gower, J . C .  (1971) A g e n e r a l  c o e f f i c i e n t  of s i m i l a r i t y  and some of i t s  p r o p e r t i e s .  
B iomet r ics  27:857-871, 



B o l l  Weevil  Alztizonomw gkuudcn gtra~din -(A)- found h e a v i l y  i n f e s t i n s  a c o t t o n  f i e l d  
i n  Poston Arizona,  j u s t  n o r t h  of t h e  P a l o  Verde Val ley  i n  R i v e r s i d e  County. Sub- 
sequen t  su rvey  work by county and s t a t e  d e t e c t i o n  p e r s o n n e l  have s i n c e  found t h e  
w e e v i l  i n  v a r i o u s  C a l i f o r n i a  l o c a t i o n s .  The f o l l o w i n g  s t a t u s  r e p o r t  by X a r t i n  
>luschinske summarizes t h e  b o l l  w e e v i l  t r a p p i n g  a c t i v i t y  i n  S o u t h e a s t e r n  C a l i f o r n i a  
a s  of February 18:  

To u a t e ,  c o t t o n  b o l l  w e e v i l s  have been t aken  from f o u r  d i s t i n c t  g e o g r a p h i c a l  a r e a s  
i n  C a l i f o r n i a :  1 )  BardIWinterhaven, I m p e r i a l  County, 2 )  I m p e r i a l  V a l l e y ,  I m p e r i a l  
County, 3) t n e  ~ l y t h e / P a l o  Verde a r e a  which i n c l u d e s  p o r t i o n s  o f  b o t h  I m p e r i a l  and 
R i v e r s i d e  Count ies ,  and 4)  Vida l  J u n c t i o n ,  San Bernardino County. 

1 )  ~ a r d / ~ i n t e r h a v e n ,  - I m p e r i a l  County 

Cot ton i s  produced on about  8500 a c r e s  i n  t h e  Bard Val ley/Winterhaven a r e a .  
Located a t  t h e  s o u t h e a s t e r n  extreme of t h e  s t a t e ,  t h i s  a r e a  i s  a d j a c e n t  t o  
t h e  cot ton-producing a r e a s  of Yuma, Arizona; and hlgodones ,  Sonora,  Ilexico. 
The f i r s t  r e c o v e r i e s  of c o t t o n  b o l l  w e e v i l  t h i s  season  were r e p o r t e d  from 
3 a r d  by I m p e r i a l  County I n s p e c t o r s .  To d a t e ,  n o r e  t h a n  1700 w e e v i l s  have 
been t r a p p e d  o r  recovered by v i s u a l  f i e l d  i n s p e c t i o n s .  I n  a d d i t i o n ,  a l l  
immature s t a g e s  have been found. The c e n t r a l  1 5  s q u a r e  m i l e s ,  o f  t h e  45 
s q u a r e  m i l e s  i n t e n s i v e l y  t r a p ? e d ,  show t h e  g r e a t e s t  w e e v i l  a c t i v i t y .  I n  
g e n e r a l ,  most of t h e  w e e v i l s  t r apped  were t aken  a l o n g  t h e  Cocopah Canal 
n o r t h  of Arnold Road t o  t h e  All-American Canal.  However, w e e v i l s  have been 
t r a p p e d  throughout  t h e  cot ton-producing a r e a .  Ninety-nine p e r c e n t  of t h e  
c o t t o n  i s  i n  compliance w i t h  t h e  January  1 plowdown requ i rement .  

2) I m p e r i a l  V a l l e y ,  I m p e r i a l  County 

Approximately 39,000 a c r e s  of c o t t o n  a r e  more o r  less e q u a l l y  d i s t r i b u t e d  
throughout  t h e  v a s t  I m p e r i a l  V a l l e y  which comprises  over  950 s q u a r e  m i l e s  
ex tend ing  s o u t h  from t h e  S a l t o n  Sea t o  t h e  Mexican b o r d e r  and e a s t  t o  t h e  
~ i g h l i n e  Canal.  To d a t e ,  o n l y  n i n e  w e e v i l s  have been t rapped .  E i g h t  of 
t h e s e  were t aken  from w i t h i n  t h e  150 s q u a r e  m i l e s  n o r t h  and e a s t  of Brawley. 
The l a s t  w e e v i l  w a s  t aken  from one m i l e  n o r t h  of I m p e r i a l .  No inmature  
s t a g e s  have been taken.  

I n  a d d i t i o n  t o  t h e  w e e v i l s  t aken  a d j a c e n t  t o  cotton-growing areas, w e  have 
had a d u l t s  r ecovered  a l o n g  Ogi lby Road n o r t h  t o  Highway 78 a t  l e a s t  20 m i l e s  
from t h e  n e a r e s t  c o t t o n  f i e l d s  i n  P a l o  Verde and about  25 m i l e s  e a s t  of 
I m p e r i a l  Va l ley .  A two-week e x t e n s i o n  w a s  added t o  t h e  January  1 5  plowdown 
d a t e .  The c o t t o n  f i e l d s  i n  t h i s  area a r e  99% i n  co~npl iance .  
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3 )  Blythe /Pa lo  Verde Area,  R ive r s ide  County 

The major p o r t i o n  of co t t on  produc t ion  i n  t h e  Blythe a r e a  l i es  i n  R ive r s ide  
County (approximately 27,000 a c r e s ) .  However, about 3,000 a c r e s  nea r  t h e  
communities of Pa lo  Verde i s  i n  Impe r i a l  County, For a l l  p r a c t i c a l  purposes ,  
we must cons ider  t h i s  a r e a  a s  one produc t ion  a r e a ,  a s  co t t on  f i e l d s  a r e  
cont iguous a t  t h e  county l i n e .  To d a t e ,  w e  have taken  more t han  3900 weevi l s .  
I n  gene ra l ,  t h e r e  a r e  two f o c i  of g r e a t e s t  weevi l  a c t i v i t y .  One i s , a b o u t  s i x  
mi l e s  sou th  of t h e  town of Bly the ,  i nvo lv ing  14 square  m i l e s  a long  t h e  
Colorado River sou th  t o  t h e  1 m P e r i a l / ~ i v e r s i d e  County l i n e .  The o t h e r  i s  
two m i l e s  sou th  of t h e  Pa lo  Verde Divers ion  Dam a l s o  a long  t h e  r i v e r .  

Trap r e c o v e r i e s  have been made i n  a l l  extremes of t h e  co t t on  produc t ion  a r ea .  
No immature s t a g e s  have been found. About 96% of t h e  co t t on  i s  i n  compliance 
wi th  t h e  February 1 plowdown da t e .  No ex t ens ions  have been gran ted  i n  t h i s  
a r ea .  

4) San Bernardino County 

The i n f e s t e d  a r e a  c o n s i s t s  of one abandoned 200 a c r e  c o t t o n  f i e l d  i n  t h e  
Vidal  Junc t i on  a r e a  i n  t h e  sou theas t e rn  corner  of San Bernardino County. 
A l l  s t a g e s  of co t t on  b o l l  weevi l  have been taken  from t h i s  f i e l d  and a  
t o t a l  of 54 a d u l t s  have been r epo r t ed  from t r a p s .  This  c o t t o n  f i e l d  has  
been brought under compliance as of t h i s  week. 

I n  a d d i t i o n  t o  r o u t i n e  t r app ing  and v i s u a l  f i e l d  i n s p e c t i o n s ,  t h e  i n f e s t e d  
a r e a s  of t h e  Gly the /Pa lo  Verde and Bard/Winterhaven a r e a s  a long  t h e  Colorado 
River  have been surveyed f o r  n a t i v e  a l t e r n a t e  h o s t  p l a n t s ,  and ground t r a s h  
examination of suspec ted  overwin te r ing  sites has  been conducted. An a d d i t i o n a l  
survey of a  more i n t e n s i v e  n a t u r e  was conducted dur ing  t h e  l a s t  two weeks. One 
of t h e  weevi l s  c o l l e c t e d  from a co t t on  f i e l d  nea r  V ida l  w a s  determined t o  be 
i n  diapause.  The remaining 11 weevi l s  from t h e  same f i e l d  (found i n s i d e  b o l l s )  
were i n  r ep roduc t ive  s t a t e  and thus non-diapausing. 

- M. Muschinske 

The fo l lowing  c h a r t  i s  a  more in-depth look a t  b o l l  weevi l  c o l l e c t i o n s  i n  C a l i f o r n i a  
i n d i c a t i n g  l o c a l i t i e s ,  c o l l e c t o r s  and numbers of specimens. It should be no ted  t h a t  
c o l l e c t i o n  d a t e s  range only from October 1 8  through December 24. This  i s  because 
t h e r e  must be a  cut-off  d a t e  i n  o rde r  t o  meet p u b l i c a t i o n  dead l ines .  C o l l e c t i o n  . 
d a t a  from l a t e  December through March o r  A p r i l  w i l l  appear  i n  t h e  nex t  i s s u e .  

S ince  f i n d i n g  heavy i n f e s t a t i o n s  of b o l l  weevi l  a t  Pos ton ,  Arizona,  survey person- 
n e l  have mad2 t h e  fo l lowing  f i n d s  i n  C a l i f o r n i a :  

Winterhaven, Impe r i a l  County: 110 Adul t s ,  3 Larvae 
C o l l e c t o r s :  Land, C o l l i n s ,  Lockhart ,  F i t z u r k a ,  Jensen ,  Pineda,  Flock,  - k e ,  

Weddle, Garc ia ,  Ramey, Wright,  S t a r r  
Brawley, Impe r i a l  County: 1 Adult ,  0  Larvae 

C o l l e c t o r s :  Dash and Galindo 
C a l i p a t r i a ,  Impe r i a l  County: 1 Adul t ,  0  Larvae 

C o l l e c t o r :  Garc ia  
Blythe-Palo Verde, R ive r s ide  County: 26 Adul t s ,  0 Lsrvae 

C o l l e c t o r s :  Reeves, Nelson, J z p p o r t ,  Yuschinske, Gonzales, and Moreo 
Vida l ,  San Bernardino County: 1 Adul t ,  0  Larvae 

C o l l e c t o r s :  Lampman and Brackin 
(Det. by T.N.  Seeno) 
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Carob Ploth ECtamlj&r,iA c~nclkorzhae - ( Q ) -  (See CPPDR 1982 Vol 2  (1) :11) A poten-  
t i a l l y  s e r i o u s  p e s t  of s t o r e d  p r o d u c t s ,  t h i s  p y r a l i d  moth was f i r s t  found i n  
d a t e s  a t  I n d i o ,  C a l i f o r n i a .  The f i r s t  o f f i c i a l  s t a t e  r e c o r d  w a s  c o l l e c t e d  
November 1 7  by Ruben A r i a s  of R i v e r s i d e  County and D r .  Carpen te r  of t h e  USDA. 
The f o l l o w i n g  c o l l e c t i o n  d a t a  i n d i c a t e  t h e  widespread n a t u r e  o f  t h e  i n f e s t a -  
t i o n .  C o l l e c t i o n  d a t e s  range from November 1 7 ,  1982 through January  6 ,  1983 
and t h e  number of i n d i v i d u a l  c o l l e c t i o n s  i s  120. 

County L o c a l i t i e s  Hos t s  C o l l e c t o r s  

I m p e r i a l  Bard 
Winterhaven 
iJ i land 
C a l i p a t r i a  
Brawley 
E l  Centro  
I m p e r i a l  
D e s e r t  Shores  
S a l t o n  Sea 

Dates  P a r i s e k  
Pomegranates Penrose  

Lockhar t  

R i v e r s i d e  Thermal I n d i o  R a i s i n s  P a r i s e k  
La Quin ta  Rancho Mirage F i g s  Penrose  
Oasis Mecca Pomegranates B a l l e n  
Palm S p r i n g s  Arabia  Grapes q u i s e n b e r r y  
Bende's Corners  Flowing Wells Dates Arias 
C a t h e d r a l  C i t y  V a l e r i e  J e a n  Tanger ines  USDA 
Coache l la  Palm Desert 
I n d i a n  \ J e l l s  

San Diego Lemon Grove 
El. Cajon 

Carob W i l l i a m s  
If0 s s 

Carob moth h a s  a l s o  been submi t t ed  from Yuma, Arizona and Algodones, Baja  
C a l i f o r n i a .  A l i v e  carob moth l a r v a  was a l s o  submi t t ed  by Mary N i c o l e t t i  
of S a n t a  Cruz County on January  4 a f t e r  a homeowner found i t  i n  a  t a n g e r i n e  
purchased from a grocery  s t o r e  i n  Aptos. The f r u i t  was v e r y  l i k e l y  from t h e  
Coache l la  V a l l e y  o r  Yuma Val ley  (Det. by T . E i c h l i n  and R.Somerby). 

Redbanded w h i t e f l y  T & . & t d ! ~ u h ~ d ~  sp .  - (Q)  - (See CPPDR 2 (1)  : 9) There  have 
been 20 submiss ions  of t h i s  w h i t e f l y  s i n c e  t h e  o r i g i n a l  f i n d  i n  E a s t  San Diego. 
D e l i m i t a t i o n  of t h e  i n f e s t a t i o n  by San Diego County i n d i c a t e s  t h a t  about  50 
s q u a r e  m i l e s  a r e  i n f e s t e d  i n  t h e  s o u t h e r n  p a r t  of t h e  county.  The i n f e s t a t i o n  
i s  w i t h i n  t h e  boundar ies  of Highways 805, 54 and Sweetwater Road t o  E l  Cajon 
Boulevard.  One c o l l e c t i o n  was from a n u r s e r y ;  a l l  o t h e r s  a r e  from r e s i d e n c e s .  
C o l l e c t i o n s  were made on avocado between November 5 and November 8 by Ginsky, 
B locker ,  Wil l iams,  Moss and Hinton (Det. by R. G i l l ) .  

T u l i p  t r e e  s c a l e  ToumeyQeea m o d e n d r t i  - (A ) -  38 c o l l e c t i o n s  of t h i s  s c a l e  
have been submi t t ed  t o  t h e  l a b o r a t o r y  from t h e  i n f e s t e d  area of San Leandro 
between November 10 and December 9. C o l l e c t o r s  a r e  Shankland, Gould, Eastman, 
N i e l s e n ,  Melendres and Baggot t  ( d e t .  by R. G i l l ) .  

Nantucket p i n e  t i p  moth Rlzyaciunia @u,b&arza -(B)- 8  c o l l e c t i o n s  were submit- 
t e d  t o  t h e  l a b o r a t o r y  between November 16 and January  13. C o l l e c t i o n s  were 
made i n  San Bernardino ( 6 )  and San Diego (1)  Count ies  and one c o l l e c t i o n  was 
made i n  San L u i s  Obispo County on p i n e s  shipped from Orange County (Det.  by 
B. Somerby and T. E i c h l i n ) .  
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Menlo Park ,  S;1 
P a l o  A l t o ,  STCL 
I Jes t l ake  V i l l a g e ,  LA 
Bovato,  Xar in  
Menlo Pa rk ,  S?l 
Oakland, Alaneda 
Novato, Marin 

San Nateo,  S:? 

San Nateo, SM 
San Mateo, S?I 
Xovato , Marin 
Novato, Marin 
P l e a s a n t o n ,  Alameda 
S c o t t s  Va l l ey ,  STCZ 
Menlo Pa rk ,  S:I 
Novato, Marin 
Menlo Pa rk ,  S>f 
hfenlo Pa rk ,  SN 
P a l o  A l t o ,  STCL 
Clay ton ,  CC 
Los A l t o s ,  STCL 
Los A l t o s ,  STCL 
Clay ton ,  CC 
Clay ton ,  C C  
P a l o  A l t o ,  STCL 
Clay ton ,  CC 
Nenlo Pa rk ,  SN 
l~ len lo  Pa rk ,  SM 
Clay ton ,  CC 
Menlo Pa rk ,  SM 

V. Hennessy 
Schmelzer egg, l a r v a ,  pupa on hawthorn 
J.A. Pioreno l a r v a ,  pupa i n  a l d e r  
T.D. E i c h l i n  egg, l a r v a  i n  s h e l t e r  f o r  garbage c 
K. Kingore egg on barbeque 
Gee 
Car r ino  l a r v a ,  pupa on w a l l  of  house 
Car r ino ,  R e r r i o s  egg on w a l l  o f  house 
Smith,  l iu lberg ,  egg, Pupa 

Johnson 
J. Rudig Pupa 
S. Smith,  J. Mulberg egg i n  sycamore 
Car r ino ,  B e r r i o s  l a r v a ,  pupa i n  oak 
Ifinyard, Brown egg i n  oak 
D. Zaciig Pupa 
M. Florton, J. Bauer egg on s a i l b o a t  
K. Burke, J. Mercogliano egg 
J. B e r r i o s  l a r v a ,  pupa i n  woodpile 
G. Agosta egg i n  e l n  
G. Agosta l a r v a  
N. Wright l a r v a  i n  Gypsy Moth egg mass cage 
Cruickshank l a r v a  i n  Gypsy Moth h o l d i n g  box 
Goldsmith,  Baicich l a r v a ,  pupa on lawn c h a i r  
Goldsmith,  Bakich l a r v a ,  pupa, a d u l t  on barbeque 
Cruickshank l a r v a  i n  Gypsy Noth h o l d i n g  box 
Cruickshank l a r v a  i n  Gypsy Moth h o l d i n g  box 
J. Bombaci larva-hatched i n  s l e e v e  cage 
Cruickshank l a r v a  i n  Gypsy Moth ho ld ing  box 
G. Agosta l a r v a  from caged egg mass 
G. Agosta l a r v a  from caged egg mass 
Cruickshank l a r v a  i n  Gypsy !loth h o l d i n g  box 
S. Fox l a r v a  i n  larm mover bag 

LITERATURE REVIEW 

Compendium of Cotton Lliseases, G.M. Watkins, Edi tor .  1981, American Phyto- 
pa tho log ica l  Soc ie ty ,  3340 P i l o t  Knob Road, S t .  Paul ,  MljT 55121, $15.00. 

A r ecen t  a d d i t i o n  t o  t h e  A.P.S. Disease Compendia S e r i e s  i s  the  Compendium of 
Cotton Diseases ,  e d i t e d  by D r .  G.M. Watkins of Texas A d M-'University. P l an t  . 

p a t h o l o g i s t s  who make f i e l d  o r  l abo ra to ry  diagnoses of co t ton  problems w i l l  f i n d  
t h i s  book very  use fu l .  

Members of t h e  Cotton Disease Council and o t h e r  co t ton  d i sease  s p e c i a l i s t s  from 
around t h e  world have con t r ibu ted  t o  the'  Compendium. It provides complete 
coverage of both i n f e c t i o u s  and non-infect ious d i seases ,  inc luding  e x c e l l e n t  
co lo r  i l l u s t r a t i o n s  of d i s e a s e  symptoms and drawings of pathogens and t h e i r  l i f e  
cyc les .  Guidel ines  f o r  breeding f o r  d i sease  r e s i s t a n c e  and techniques of crop 
management f o r  d i s e a s e  c o n t r o l  are a l s o  included.  

- K. Kosta 
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An a c a r i d  mi t e  Ty40phugu 1z&cuund& -(C)- Col lec ted  by M r .  R.B.  N e s b i t t  and 
Tirs. W.W. Chui of t h e  Orange County A g r i c u l t u r a l    om missioner.'^ Of f i ce .  It  
belongs t o  t h e  Family Acaridae,  which i s  a  fami ly  of m i t e  p e s t s  of s t o r e d  foods.  
Tyfi0phag.u ~ & h l ~ ~ ~ n d e h i  i s  t h e  only member of t h e  fami ly  t h a t  f eeds  on h ighe r  
p l a n t s .  

The mi t e s  were found causing i n j u r y  t o  f o l i a g e  and buds of pans i e s  growing 
i n  ornamental  beds a t  Knot t s  Berry Farm, Buena Park ,  C a l i f o r n i a ,  on February 4 ,  
1983 (83B7-15). 

T ~ ~ O ~ ~ Z U L J L L A  nd~crandehi has  been r epo r t ed  from C a l i f o r n i a ,  New York, and Ohio. 
The f i r s t  C a l i f o r n i a  c o l l e c t i o n  was made i n  Sacramento i n  1982 (82C24-3). This  
was r epo r t ed  i n  t h e  C a l i f o r n i a  P l a n t  P e s t  and Disease Report of Summer, 1982 
(Det. by T .  Kono). 

Chinese wax s c a l e  Ce40plkhR~ ninevmh -(B)- Col lec ted  f o r  t h e  f i r s t  t i m e  i n  
Orange County. O r i g i n a l l y  c o l l e c t e d  by Barry Coates of t h e  Sara toga  ~ o r t i c u l -  
t u r a l  Soc i e ty  and submit ted through Les Barclay of U.C.  Berkeley Extension,  i t  
was l a t e r  r e c o l l e c t e d  by John E l l i s  of t h e  Orange County A g r i c u l t u r a l  ~ o m i s s i o n e r ' s  
Of f i ce .  The s c a l e  was c o l l e c t e d  on MayZ~na b a d a  p l a n t s  growing i n  t h e  Chi lean 
s e c t i o n  of t h e  U.C .  I r v i n e  arboretum. The s c a l e  was t e n t a t i v e l y  i d e n t i f i e d  by 
Les Rarclay who submit ted specimens t o  t h e  entomology l a b o r a t o r y  f o r  confi rmat ion.  
John E l l i s  confirmed t h e  c o l l e c t i o n  l o c a t i o n  on February 10. The s c a l e s w e r e  i n  
t h e  a d u l t  s t a g e ,  bu t  c rawlers  had no t  y e t  been produced. This  c o l l e c t i o n  marks 
a  major ex t ens ion  of t h e  range of t h i s  s c a l e  i n t o  Southern C a l i f o r n i a .  The 
on ly  o t h e r  known Southern C a l i f o r n i a  i n f e s t a t i o n  i s  i n  Santa  Barbara.  The major 
i n f e s t e d  a r e a s  of C a l i f o r n i a  i nc lude  t h e  towns around t h e  sou thern  p a r t  of 
Sari Franc isco  Bay (de t .  by R. G i l l ) .  

A mealybug nea r  ;Jipaecoccw sp  . - ( Q )  - w a s  discovered i n  a  nu r se ry  a t  Coarsegold,  
?ladera County on November 8 by W.E. Carlson. Co l l ec t i ons  were made from t h e  
whorled l e a v e s  of bromeliads .  The mealybug i s - u n d e s c r i b e d  and has  been 
c o l l e c t e d  p r ev ious ly  from Pa los  Verdes, Los Angeles County i n  1975. The o r i g i n  
of t h e  bromeliads  i s  unknown i n  bo th  ca se s  (Det. by R. G i l l ) .  

A s o i l  mealybug Rkizoecu anrehicavla - ( Q ) -  A s e r i o u s  p e s t  of nu r se ry  s t o c k  i n  
F l o r i d a ,  t h i s  mealybug i s  f r equen t ly  encountered i n  quaran t ine .  However, on 
December 1 7  specimens of t h i s  mealybug were c o l l e c t e d  i n  a nu r se ry  from t h e  
r o o t s  of Nep/&hyfh a t  Fountain  Val ley ,  Orange County by D. Park.  S r a d i c a t i o n  
procedures  were i n i t i a t e d  by Xursery Se rv i ce s  (Det. by R. G i l l ) .  

Fuchsia  mi t e  A C ~ O P A  ~uchn iae  -(3) - Specimens were c o l l e c t e d  from For t  Dragg, 
Elendocino County on November 29 by S. Lincoln and a t  Pa lo  A l to ,  San ta  C la r a  
County on November 25 by G. Raabe (Det. by T.  Kono). 

NEW STATE RECORDS 

A lea fhopper  BdOeLLtha hebe - (C) - l adu l tma le  specimen of t h i s  l ea fhopper  was 
c o l l e c t e d  by Flock,  Pineda and Orf iano whi le  surveying a  sesame f i e l d .  The 
c o l l e c t i o n  was made i n  Bard, Impe r i a l  County on September 23. The lea fhopper  
i s  known commonly from sou theas t e rn  U.S. (west t o  Texas) ,  Xexico, C e n t r a l  and 
South America. Host p l a n t s  a r e  probably g r a s s e s  and sedges.  The s p e c i e s  i s  
one of t h e  most common members of t h e  genus . (2  o t h e r  s p e c i e s  a r e  common i n  
C a l i f o r n i a )  bu t  i t  is  appa ren t l y  non-economic. Adul ts  a r e  2  mm long ,  d rab  
g r een i sh  t o  t a n  (Det. by  R. G i l l ,  confirmed J.P.  Kramer, USNM). 
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The fo l lowing  Q-rated a n t s  were c o l l e c t e d  i n  qua ran t i ne  - (de te rmina t ions  by 
M. S .  Wasbauer and F. G. Andrews) : 

%mvCteclzina 4LLeva - Los Angeles County: Walnut, October 131 on Aneca palm and 
Ficw belzjamiMa from Georgia (D. P a p i l l i ) ;  La Puente ,  October 13 ,  on Aheca palm 
from Georgia (D. P a p i l l i ) ;  Los Angeles, October 12 ,  on Akeca palm from F l o r i d a  
(Kellam) ; Compton, October 25,  on F~CLLA benjaminn from F l o r i d a  ( ~ r a x l e r )  ; and 
Panorama C i ty ,  November 23, on Sche66lena atlbahicoka from F l o r i d a  (Mi l l e r ,  
Shinoda) . 
Pm&ec\urza vLviduRa - I n t e r c e p t e d  on Char~aedo~ea n e i j i h i z i i  from F l o r i d a  a t  
Los h g e l e s  on December 15  (Kellarn, Smice) . 
Technornyhylex d b - i p ~  - Ventura County: Po r t  Hueneme, October 25, on g inger  f r o n  
Hawaii (D. Van Epp, D. M i t c h e l l ) .  San ta  Barbara County: C a r p i n t e r i a ,  January 7 ,  
on DD'tacnenn rnah_ninata from Hawaii (I. P i t  chard) . 
Bigheaded Ant (P l zeda l e  rne2acephd.a) - San Joaquin County: Modesto, October 14 ,  
on c u t  g inger  f lowers  from E-lawaii (T. Watkins).  San ta  CarSara County: Camarilla, 
January 6 ,  on g inger  from Hawaii (D. Van Epp).  

Monoo~ohiurn d~;Duc&oh - P.T. Melnikoff found a specimen on a coconut bank imported 
from t h e  P h i l l i p i n e s  v i a  Hawaii, on November 24 i n  San Pedro, Los Angeles County. 

The fo l lowing  L,epidoptera were encountered i n  qua ran t i ne  (de te rmina t ions  by T.D. 
E i c h l i n  and R. E. Somerby) : 

Gypsy Moth (LymauLthia dinpah) -(A)- w a s  i n t e r c e p t e d  57 t imes  between October 11 
and January 21, on outdoor household i t e m s  from t h e  fo l lowing  s t a t e s :  Connect icut ,  
New J e r s e y ,  Sew York, New Hamyshire, Massachuset ts ,  Maryland, Pennsylvania ,  Maine, 
Rhode I s l a n d ,  Vermont and Wisconsin. 

Eas te rn  t e n t  c a t e r p i l l a r  (Mdacanorna a ~ ~ h i c ~ j ~ u m )  -(Q)  - Fresno County: Clov is ,  
August 23, l a r v a e  on dog house,  o r i g i n  unknown ( J .  Thorilpson). San Diego County: 
Chula Vista, October 21, cocoons on outdoor  t a b l e  from V i r g i n i a  ( J .  Kenyon). 

A t e n t  c a t e r p i l l a r  (!!daconoma sp . )  -(Q)- Sonoma County: Llindsor, October 21, on 
outdoor  f u r n i t u r e  .from Pennsylvania  (Westoby). San d iego  County: Sari Diego, 
January 4 ,  on a cha i s e  longue f r o n  :Jew J e r s e y  (Ginsky) . 
European corn bo re r  ( k t A i k u a  nub-) - (A) - Larvae found i n  m i l l e t ,  o r i g i n  
unknown, a t  San Juan B a u t i s t a ,  San Beni to  County, November 22 (M. Tognazzini) .  

A P y r a l i d  moth (CatrcytU cepphdonica) -(?)- Larvae and a d u l t s  i n  r i c e  from Singapore 
a t  Stockton,  San Joaquin County, December 14 (T.  Watkitls). Larvae,pupae and a d u l t s  
i n  r i c e  from B r a z i l  a t  Sarl Franc isco  January 4 (S. Brown). 

A Noctuid moth - (Q) -  Larvae and pupae on. T i  l e a v e s  from Hawaii a t  Ventura,  Ventura 
County December 9 (I). Van Epp). Larvae on f o l i a g e  ( t ype  unknown) from Hawaii a t  
San t a  Cruz, San ta  Cruz County, December 16 ( J .  Bauer).  
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A Noctuid moth ( S , p ~ d ~ , o . t e t i ~  daf ichon)  -(Q)- Larva i n  a q u a t i c  p l a n t s  from F l o r i d a  
a t  Canoga ?a rk ,  Los Angeles County, December 22 (Hamilton). 

A Noctuicl moth (SpodapXe4a sp . )  -(Q)- Larva oil min i  r o s e  f r o n  South Caro l ina  a t  
San ta  Cruz, San ta  Cruz County, October 1 3  (J. Bauer).  

An A r c t i i d  moth - ( Q ) -  San Diego County: San Diego, October 12 ,  pupa i n  an t i que  
wagon from West V i r g i n i a  (B. Bowers); San Diego, December 3 ,  l a r v a e  i n  o r ch id s  and 
bromeliads from Xexico (Walsh) . 
A T o r t r i c i d  moth (hluh&a sp . )  - ( Q ) -  Larva,  h o s t  unknown, from Hawaii a t  Gardena, 
Los Angeles County, 3ecember 7 (Rawald, S u l e n t i c h ) .  

Pink bollworm ( P e ~ n o p l z a h a  gosh y p i e a )  -(A) - Found i n  c o t  t on ,  o r i g i n  unknown, a t  
Xinterhaven,  Impe r i a l  County, mid-October (Weddle). 

Melonworm (D~fiphakuu hycdina ta )  - (A) -  Adul ts  on P a o ~ p a k w n  from F l o r i d a  a t  Los 
Angeles,  October 20 (Y. Adams). 

Bagr~orm (T!zyhidopZe~~yx epizeunehaedotmb) -(A) - On Akeca paim from F l o r i d a  a t  Los 
Angeles,  Decenber 30 (Kellam). 

A European P i e r i d  moth ( P i ~ 4 h  b1.1a6icae) -(Q)- Larva found i n  a i r c r a f t  crew a r e a ,  
from England, a t  Yerced, Merced County, Yovember 12 (G. Caseri, R. Agui la r ) .  

The fo l lowing  miscel laneous i n s e c t s  were taken i n  quaran t ine :  

A p o s s i b l e  powder7ost t e r m i t e  ( C r i y p Z u Z ~ ~  b4evA)  -(Q)- Nymph i n  wood p a l a t e s  from 
Hawaii a t  S tock ton ,  San Joaquin County, December 28, by K. Srown and S. Barnes (de t .  
A. R. Hardy) . 
A p o s s i b l e  Kalo te rmi t id  t e r m i t e  -(Q)- I n  ~4acaena from Costa Rica a t  Half Moon Say, 
San Mate0 County, November 12 by G. Raabe (de t .  A.R. IIardy). 

A Cockroach, an earwig (Labia  s p .  ?) and a wood-boring b e e t l e  - (Q) -  I n  wooden 
sh ipp ing  c r a t e s  .from I n d i a  a t  Marysv i l l e ,  Yuba County, November 5 by C .  Devany and 
E. Storm ( d e t .  A.R. IIaray and F.G. Andrews). 

A Cockroach (DipLapXerta pwz&&h) - ( Q ) -  Nymph on c u t  g inger  and anthurium f lowers  . 
f r o n  Hawaii a t  Eureka, Humboldt County, Hovember 2 by Spadoni (de t .  A.R. Hardy). 

Raspberry r o o t  g a l l  wasp (DLa&ophun 4adicwn) - (Q)-  O n  r a spbe r ry  from South Dakota 
a t  Eureka, IIumboldt County, November 2 by Spadoni (de t .  M. S. Wasbauer) . 
Mexican f r u i t  f l y  (AnaA&Wpha h d e n n )  -(A)- Edmondson found l a r v a e  i n  an orange from 
Mexico a t  H o l l i s t e r ,  San Beni to  County, October 21  (de t .  K.S. Corwin). 

A twig bo re r  ( f i & ? k k ~ b ~ . ~ f i y c h ~  a e g u d h )  -(Q)- I n  wicker ba ske t ,  o r i g i n  unknown, a t  
V i s a l i a ,  Tu l a r e  County, October 26 by J. G i l l e y  (de t .  F.G. Andrews). 

A drugs to re  b e e t l e  (hnabi idae)  - (Q)  - On .palm l eaves  from B r a z i l  a t  San Franc isco ,  
January 4 by S. Brown (de t .  A.R. Hardy). 

A Slug (Ve401uc&a h4uu~LL) -(Q)- 3x1 Pkacaena from Puer to  Rico a t  C a r d i f f ,  San Diego 
County, December 7 by D. Nie l sen  (de t .  T. Kono and D. Munki t t r i ck) .  
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4LYSKE9 SCALE (lilqcQ;tc~ph pUb.5 0na?h5 ) -Q- 
HOLLY SCALE (DqnanpickaXun b I W a n i c u n )  -B - 
URBA'! PULVINARIA SCALE (PuRvinahia utrbicola) -Q- 
CRPHOR SCALE ( P A  eudaa~udia duplex) -Q- 
A F A L S E  P I T  SCALE ( C ~ ~ O C U C C M  s p .  undescribed) -Q- 
:IARGARODID SCALE (1 cefiqa p&&) -Q- 
C I T R U S  S'LJOW SCALE ( L ~ I T c L ~ ~ ~  c k 2 k i )  -B - 
COCONUT SCALE (&p~diV;tM d~n&uc;tVh) -A- 
GYPSY P10TY ( Lqmaw%ia din pa&) -A- 
A PYRALID MOTH (Pyralidae) -Q- 
P I N K  BOLLbJOIC?.I (Pcctii.zvpC~oha goAA qpi&a) -A- 
HICKORY SHUCKWORM (Cydia cahqana) -A- 
ALV A R C T I I D  l lOTB (Afi&dae) -Q- 
EASTERN TENT CATERPILLAR (,'.~&ccA 0ma arn~rti~clnwn) -Q- 
A TENT CATERPILLAR (dfdaca6 0ma s p  . ) -Q- 
Ai'J OWLET :IOTH (NscLuidae) -Q- 
SUGARCANE BOXER (i)hLthA~a n a c c h m  ) -A- 
A P Y P A L I D  MOTH (Chmb~~rl s p . )  -Q- 
A LEAFROLLER (Toxtricidae) -Q- 
A WOOLY BEAR ( A r c t i i d a e )  -Q- 
EUROPEAN CORN BORER ( ~ h A % i ~ a  n u b a m )  -A- 
A ?IOTH (Celechiidae) -9- 
A BAGIJOF34 (Psychidae) -A- 
MEiO2WC)m~I (Diapl~ania I~~j&n&a) -A- 
A PLUME XOTH (Pterophoridae) -Q- 
A P P L E  MAGGOT ( Ritag 0 1 ~  pOrno~e,i!,fh) -A- 
HdLLY L E A F f l I N E R  (P!'lqk~mqza X&5 ) -B- 
WALNUT HUSK MAGGOT ( R / z u ~ u ~ &  A U U V ~  ) -A- 
A :?EALYBUG ( PRanv ca cci~5 sp. ) -Q- 
A YEALYBUG (Pseudococcidae) -Q- 
J A P L V E S E  XEALYBUG (Probably P~cuzococcuh hnaundziae) -9- 
CLOUDY-WIiJGED 'T ' ITEFLY (~L~L~QUJLV d~ ci;t.)tid~U) -A- 
S T R I P E D  IIEALYBUG ( F&t&bk~ V ~ L ~ G ~ X )  -B- 
EACKBERRY GALL P S Y L L I D  ( I)il~fiy/26 y u a  sp  . ) -Q- 
AN ANT (Ccunpvno-tun (MyrtmakCtnix) abdominaein dLo4idanun ) -Q- 
AN ANT ( B ~ a c h g m y m ~ x  dep i l ih )  -Q- 
Ail ANT (Corzorny/u?la ($avap~cta) -q- 
rllu A v T  ( ~ d ~ c C z i n a  &dva) -Q- 
AY ANT (Tapinoma rnelana cepizdwr;) -Q- 
1:IPORTED F I R E  &JT (SO~QVLV/~A& i l l v k & X )  -A- 
CRAZY ANT (Pmatttechinn Rangicomh ) -B- 
BLACK-HEADED A,UT (Tapinurna m&ana cep h c d ~ ~ ~ )  -Q- 
AN AVT (Pat~c&eciuna sp .  ) -Q- 
A SUBTERFWVEAV TERMITE (ReZLcuRitemen sp.) 4- 
A LEAFHOPPER (C)ncame;topia uigtticam ) -Q- 
BOLL WEEVIL  (AulRhunomun g4.andin) -A- 
SWEET POTATO WEEVIL  (Cyh5 hunmicmun ek'Qgaat&un ) -A- 
A WEEVIL  ( C u r c u L i o n i c i a e )  -A- 
A WEEVIL (Corzo~acizelun s p .  ) -A- 
SOUTHERN COX( ROOT WORM (~I.iab&o;tica undecimpunota;ta howand i k~ -  
J A P A X E S E  BEETLE (Popi&tia japonica) -A- 
A S N A I L  (0pQa.h sp .  ?)  -Q- 
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The following data were compiled by Rollin X. Brown, Zxclusion Biologist for the 
CDFA Pest Exclusion Unit. His report summarizes the gypsy moth quarantine border 
station interceptions for 1982. 

Border Stations 

A total of 146 interceptions of gypsy'moth life stages (mostly egg masses) 
was made, usually from recreation vehicles (RV's) of various types (campers, 
house trailers, camping trailers, boat trailers, etc.) during the calendar 
year of 1982 by border station personnel. This figure compares with 47 inter- 
ceptions made last year, a 311% increase. 

High pressure, hot water (1700 PSI, 2 0 0 ~ ~ )  cleaning units were utilized at the 
stations to remove all gypsy mothlife stages from the vehicle as a condition of 
entry into California. 

Warning Notices 

A total of 16,338 shipments of household goods (HHG), from areas known to be 
infested with gypsy moth, were identified at the border stations and permitted 
to proceed into California under quarantine, with a Gypsy Moth Warning Notice 
( 0 0 8 ~ )  mailed to the agricultural commissioner of the county of destination 
for each individual shipment. As a result of inspections at the county level, 
an additional 198 interceptions of gypsy moth life stages were made, as com- 
pared to 212 last year, a slight decrease of 7%. 

As a result of exclusion activities, a total of 344 interceptions of gypsy 
moth life stages was accomplished. Of these, 123 (36%) were determined to be 
viable when discovered by the inspector. (In 1981, 105 of the 212 (41%) were 
viable). 

Each of these 123 interceptions represents the potential of a Santa Barbara 
type infestation. The joint efforts of state and county pest exclusion 
personnel in dealing w;th the gypsy moth threat exemplify the pest exclusion 
goal of preventing plant pest problems from happening. 
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GYPSY MOTH REPORT - 1982 

BORDER STATIONS 
INTERCEPTIONS 

ALTURAS 
BENTON 
BLYTHE 
LONG VALLEY 
McCLOUD 
MEYERS 
MT. SHASTA 
NEEDLES 
REDWOOD HWY 
SMITH RIVER 
TOPAZ 
TRUCKEE 
TULELAKE 
VIDAL 
WINTERHAVEN 
YERMO 

TOTAL 146 

ORIGIN 
(state) 

GYPSY MOTH ORIGINS 

BORDER STATIONS 
(RV's) 

New York 3 3 
New Jersey 2 3 
Connecticut 2 3 
Massachusetts 3 1 
New Hampshire 15 
Pennsylvania 14 
Vermont 2 
Mary1 and 0 
Rhode Island 3 
Delaware 0 
Washington, D.C. 1 
Maine 0 
East Coast 0 
Washington (State) 0 
Wisconsin 1 

TOTAL 146 

MONTHLY TOTALS 

Month Station (RV's) County (HHG) Total 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

TOTAL 146 198 344 

COUNTY TOTALS 
(HHG) 

VIABILITY 

A1 ive Dead 

RV = recreation vehicles 
HHG = household goods 
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SAN JOAQUIIJ COUNTY BLACIC-LIGHT TRAP REFORTS : 
An Ongoing Program 

B l a c k - l i g h t  t r a p s  a r e  v a l u a b l e  r e s e a r c h  and s u r v e y  t o o l s  f o r  d e t e r m i n i n g  t h e  
p r e s e n c e  of c e r t a i n  n o c t u r n a l  i n s e c t s  and f o r  o b t a i n i n g  i n d i c e s  of t h e i r  popula- 
t i o n  l e v e l s .  L i g h t  t r a p s  g a t h e r  a  number of  d i f f e r e n t  k i n d s  of i n f o r m a t i o n  and 
an abundance of b a s i c  d a t a  i n  a  c o s t - e f f e c t i v e  manner. L o c a l l y ,  t h e y  y i e l d  
i n f o r m a t i o n  r e l a t i v e  t o  t h e  o u t b r e a k  of i n f e s t a t i o n s  b e f o r e  damage b e g i n s  t o  
show up. Trapp ing  r e s u l t s  nay a l s o  i n d i c a t e  which s p e c i e s  have overwin te red  as 
a d u l t s ,  t h u s  r e p r e s e n t i n g  an e a r l y  p o t e n t i a l  f o r  damage. 

When one r o u t i n e l y  s u r v e y s  t h e  l o c a l  d i s t r i c t s ,  f a m i l i a r i t y  w i t h  t h e  common s p e c i e s  
i s  a c q u i r e d .  T h i s  e n a b l e s  t h e  su rveyor  t o  d e t e c t  u n f a m i l i a r  i n s e c t s  which may 
r e p r e s e n t  newly i n t r o d u c e d  s p e c i e s .  I n  such a  manner t h e  s u r v e y o r  meets  l o c a l  
needs  f o r  p e s t  d e t e c t i o n  and f o r  p e s t  management d e c i s i o ~ s .  

B l a c k - l i g h t  t r a p s  a l s o  have a more g e n e r a l  
a p p l i c a t i o n  a s  an  a i d  i n  de te rmin ing  t h e  
t i m e  of appearance and s e a s o n a l  abundance 
of i m p o r t a n t  i n s e c t  p e s t  s p e c i e s .  The 
i n f o r m a t i o n  can b e  used t o  model s p e c i e s  
abundance w i t h  o t h e r  b i o l o g i c a l  and p h y s i c a l  
pa ramete r s  of  t h e  environment .  F l u c t u a t i o n s  
i n  g e n e r a t i o n  time and number of  g e n e r a t i o n s  
p e r  y e a r  are two such examples of env i ron-  
m e n t a l l y  dependent v a r i a b l e s .  

F i n a l l y ,  i n f o r m a t i o n  from b l a c k - l i g h t  t r a p  
s u r v e y s  s e r v e s  a s  a  d a t a b a s e  f o r  long-term 
m o n i t o r i n g  of t r e n d s  i n  speci .es  abundance 
r e l e v a n t  t o  c o n t i n u i n g  r e s e a r c h  i n t e r e s t s .  

Black-Light i n s e c t  survey t r a p  

The f o l l o w i n g  b l a c k - l i g h t  t r a p  r e p o r t s  are submi t t ed  by t h e  San J o a q u i n  County 
A g r i c u l t u r a l  Commissioner 's  O f f i c e .  These r e p o r t s  and similar ones  have been 
s u b m i t t e d  f o r  a number of  y e a r s  and have been r e c o r d e d  i n  CPPDR and i t s  prede-  
c e s s o r s .  The r e p o r t s  a r e  one of t h e  few C a l i f o r n i a  s o u r c e s  of t r a p  d a t a  a v a i l a b l e  
over  a l o n g  ~ e r i o d  of t i m e .  
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SbN JOAQUITJ COUNTY BLACK LIGHT TRCIF RE;KIRT 
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VAKEGATED CUTWORM 
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