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- 
ZSISA, A NEW TECHNIQUE FOR PLANT DI$EASE DETECTION 

D.C. Opgenorth 

ELISA i s  an acronym f o r  "enzyme-linked imunosorbent  assay", a  new se ro log ica l  
t e s t i n g  method which was introduced i n t o  the  f i e l d  of p l a n t  pathology i n  1977. 
I t  has been applied t o  the  de tec t ion  of v i ruses ,  b a c t e r i a ,  and mycoplasma-like 
organisms i n p l a n t  t i s s u e .  The CDFA p l a n t  pathology labora tory  i s  now equipped 
t o  use t h i s  technique rou t ine ly  f o r  c e r t a i n  d iagnost ic  t e s t s .  

The ELISA t e s t  which our labora tory  i s  now employing i s  c a l l e d  the  double antibody 
sandwich method. Tes ts  a r e  done on p l a s t i c  p l a t e s  having 96 small  we l l s  i n  a  
12 x 8 array.  I n  each wel l  a  small  amount of antiserum ( s p e c i f i c  f o r  the  v i rus  t o  
be determined) is  allowed t o  incubate and become at tached t o  the  bottom of the  
well  (Fig. 1). The wel ls  a r e  then washed with a s a l t  o r  b u f f e r  s o l u t i o n  t o  remove 
excess antiserum. A one i n  t en  d i l u t i o n  of macerated t i s s u e  f roma  p l a n t  suspected 
of having a v i rus  i n f e c t i o n  i s  then placed i n  a  previously coated w e l l .  I f  t he  
v i r u s  i s  present ,  a  s p e c i f i c  r eac t ion  takes  place and the  v i r u s  (antigen) i s  
s e l e c t i v e l y  bound t o  the  antiserum (antibody) already on the  bottom of the  w e l l  
(Fig. 2 ) .  Washing with buf fe r  removes the  excess p lan t  ma te r i a l  from the  t e s t  
well .  

To determine i f  v i rus  was present  i n  the  sample, a  second l aye r  of antiserum is 
added; t h i s  antiserum has been linked t o  an-enzyme. I f  v i r u s  i s  present  i n  the  
t e s t  wel l  the  antibody-enzyme conjugate w i l l  bind t o  it (Fig. 3 ) .  Washing with '7 
buf fe r  removes the  excess antiibody-enzyme conjugate. A t  t h i s  point  a  c l e a r  
s u b s t r a t e  so lu t ion  i s  added phich develops t o  a  s traw yellow i n  the  presence of 
t ?e  enzyme (Fig. 4 ) .  Presence of the  enzyme ind ica tes  the  presence of the  v i r u s  
i n  the  sample. A q u a n t i t a t i v e  determination can be made by using a colorimeter.  
The g rea te r  the  v i rus  concentrat ion i n  the  i n i t i a l  sample, the  g r e a t e r  the  co lo r  
i n t e n s i t y  (absorbance) . 
While the  GLISA method seems r a t h e r  involved, it can be performed rapidly  and 
r e l i a b l y  i n  a  laboratory environment. ELISA tecllnology has severa l  advantages 
over conventional de tec t ion  methods, e spec ia l ly  f o r  p l a n t  v i ruses .  Test ing can 
be done i n  one day r a t h e r  than wait ing weeks o r  months f o r  symptom development 
a f t e r  inocula t ion  of ind ica to r  p lan t s .  The t e s t s  a r e  repeatable,  r e l i a b l e  and i n  
most cases quan t i t a t ive .  Serologica l  t e s t i n g  has been shown t o  have high s p e c i f i c i t y .  
Amounts of v i rus  have been detec ted  a t  very low l e v e l s ,  i n  the  nanogram range. The 
reagents  t o  do the  t e s t i n g  a r e  r e l a t i v e l y  inexpen-' =ive.  

I n  the  CDFA laboratory,  ELISA i s  cur ren t ly  being used t o  d e t e c t  po ta to  v i ruses  
A, T4, S, X, Y ,  and 1e .af ro l l  (PLRV) . I n  the  near fu tu re  we expect t o  work with 
stone f r u i t  and grapevine v i ruses .  A s  new a n t i s e r a  a r e  prepared and o the r  
t e s t i n g  procedures a r e  developed, we expect t h a t  ELISA w i l l  become a standard 
technique f o r  de tec t ion  of many p l a n t  d isease  agents.  

D. C. Opgenorth i s  a Plant Pathologist with the CDFA Analysis and Identif ication 
Unit, Sacranento 
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Fig. 1 

L 

Fig. 2 

Fig. 3 Fig. 4 

C a l i f .  P1. D i s .  Vol.  3 ,  No. 1: 1-22  was i s s u e d  on J a n u a r y  27, 1984. 

C a l i f o r n i a  P l a n t  P e s t  and D i s e a s e  Repor t  i s  i n  t h e  p u b l i c  domain and may b e  
f r e e l y  reproduced  w i t h  customary c r e d i t i n g  o f  t h e  s o u r c e .  
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A s e v e r e l y  r o s e t t e d  hyb r id  r o s e  specimen w a s  submi t ted  t o  t h e  San Diego, County 
l a b o r a t o r y  i n  t h e  s p r i n g  of  1983 by D i s t r i c t  B i o l o g i s t  S t eve  Desser ich .  The 
specimen was brought  t o  h i s  d i s t r i c t  o f f i c e  by a concerned homeowner l i v i n g  i n  
V i s t a ,  C a l i f o r n i a .  Subsequent i n v e s t i g a t i o n  r evea l ed  t h a t  6 p l a n t s  of 20 were 
a f f e c t e d  t o  vary ing  degrees .  No h e r b i c i d e s  o r  o t h e r  chemicals had been used which 
could account  f o r  t h e  symptoms. The p l a n t s  were s e v e r a l  y e a r s  o l d  and had shown 
normal growth i n  p r i o r  y e a r s ,  The a c t u a l  source  o f  p l a n t s  could n o t  be determined. 

S i m i l a r  symptoms had been r epo r t ed  p r ev ious ly  from no r the rn  C a l i f o r n i a  on w i l d  
r o s e  and from t h e  Midwest on w i l d  and hyb r id  rose .  

Symptoms on p l a n t s  a t  t h e  V i s t a  s i t e  v a r i e d  from seve re  s t u n t i n g ,  r o s e t t i n g  and 
yellotving of  developing growth on s e v e r a l  p l a n t s  t o  a mi ld  r o s e t t i n g  and s t u n t i n g  
o f  p o r t i o n s  of  okher p l a n t s .  The d i s e a s e  a s  r e p o r t e d  i n  no r the rn  C a l i f o r n i a  and 
t h e  Midwest i s  b e l i e v e d  t o  be due t o  a v i r u s  vec tored  by an e r i ophy id  mi t e ,  
Phy  ZZocoptes j%uctiphi Zus. ~ ~ u m e r o u s  r o s e  r u s t  m i t e s ,  CaZZyntrotus schetectendali , 
were found on t h e  V i s t a  p l a n t s ,  b u t  no PhyZZocoptas sp .  

D r .  Dennis Mayhew, CDFA P l a n t  P a t h o l o g i s t ,  r e p o r t e d  t h a t  t h e  r o s e s  were appa ren t l y  
a f f e c t e d  w i th  t h e  r o s e  r o s e t t e  d i s e a s e .  A s  i n  o t h e r  r epo r t ed  c a s e s ,  t h e  t ransmis -  - 
s i b l e  agent  was n o t  found i n  e l e c t r o n  microscope p repa ra t i ons .  Th i s  i s  t h e  f i r s t  
r e p o r t  of t h i s  d i s e a s e  i n  sou the rn  C a l i f o r n i a  and t h e  f i r s t  r e p o r t  on hyb r id  r o s e s  
i n  t h e  S t a t e .  

A l l  a f f e c t e d  p l a n t s  were removed and des t royed .  
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Of f ice  i n  San Diego. 



C.P.P.D.R. 
J a n .  1984 Page 5 

Symptoms of  rose  rosette d i sease  on hybrid 
rose  canes i n  San Diego County. 
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Yet ano the r  f r u i t  f l y  ha s  shown up i n  C a l i f o r n i a !  This  t ime it i s  a s p e c i e s  nea r  
t h e  Caribbean f r u i t  f l y ,  a c l o s e  r e l a t i v e  of t h e  Mexican f r u i t  f l y .  

Caribbean f r u i t  f l y ,  Anastrepha suspensa? - ( A ) -  one specimen ( s t i l l  a l i v e  when 
found on t h e  s t i c k y  t r a p )  has  Seen c o l l e c t e d  nea r  Kensington, a sma l l  suburb of  
San Diego, i n  a combination Jackson s t i k k y t r a p .  I t  should  be  no ted  t h a t  t h e  
Anastrepha group of f r u i t  f l i e s  u s u a l l y  a r e  a t t r a c t e d  t o  a McPliail t r a p ,  a l though 
t h i s  p a r t i c u l a r  f l y  chose t h e  Jackson t r a p  about  20 f t  away- The fo l lowing  r e p o r t  
by John Pozzi  s u p p l i e s  p e r t i n e n t  da t a :  

"An Anastrepha s p e c i e s  su spec t ed  t o  be  suspensa (Car ib lean  f r u i t  f l y )  h a s  
been t rapped  i n  t h e  c i t y  of San Diego, San Diego County. S t a t e  Sys temat ic  
Entomologis t  Karen Corwin w i l l  n o t  be  a b l e  t o  make a p o s i t i v e  s p e c i f i c  
i d e n t i f i c a t i o n  u n l e s s  more specimens a r e  found because o f  t h e  morphological  
v a r i a b i l i t y  among t h e s e  f l i e s .  Caribbean f r u i t  f l y  h a s  never  been t r apped  
i n  C a l i f o r n i a .  

The f i n d  was made by A g r i c u l t u r a l  Technician Aide Be l inda  Moss on 12/13/83, 
whi le  s e r v i c i n g  a Jackson t r a p  b a i t e d  w i th  "combination l u r e "  ( c u e l u r e  + 
methyl eugenol)  and p l aced  i n  a t ange r ine  t r e e .  I n  a d d i t i o n ,  no f i n d s  were 
made i n  a McPhail t r a p  t h a t  was i n  an orange t r e e  approximate1.y 20 f e e t  
away . ? 

County and S t a t e  personne l  a r e  i n c r e a s i n g  McPhail and Jackson t r a p  d e n s i t i e s  
t o  a minimum of  f i v e  p e r  square  mi le  i n  t h e  immediate n ine  square  mi l e s  around 
t h e  f i n d .  " 

blexican f r u i t  f l y ,  Anastrepha Zudens -(A)- F l i e s  and l a r v a e  cont inue  t o  be found 
nea r  t h e  o r i g i n a l  s i t e  a t  Huntington Park ,  Los Angeles County. A t o t a l  of  79 f l i e s  
have been t r apped  between November 5 and December 20 ,  b r i n g i n g  t o  166 t h e  t o t a l  
t rapped  i n  t h e  a r e a .  Also ,  8 l a r v a l  i n f e s t a t i o n  s i t e s  have been found, most ly  
i n  g r a p e f r u i t .  F l i e s  have been t r apped  on a t o t a l  of  53 p r o p e r t i e s  i n  L?e 
Huntington Park a r ea .  Some of t h e  d e t e c t i o n  personne l  involved  i n  making t h e s e  
f i n d s  were Adams, Amayo, Azhar, Buckley, Cabre i ra ,  Cassidy,  Davis-Robbins, Galman, 
Inocenc io ,  Kermode, Looram, Medina, Nelson, Pe t e r son ,  Q u i n t a n i l l a  and S u l l i v a n .  

O r i e n t a l  f r u i t  f l y ,  Dacus dorsalis  - ( A ) -  S ince  October 2 8 ,  4 more O r i e n t a l  f r u i t  
f l i e s  have been t rapped  i n  C a l i f o r n i a  b r i n g i n g  t h e  t o t a l  t o  14 f l i e s  f o r  1983. 
The fo l lowing  r e p o r t  by John Pozzi  o u t l i n e s  t h e  f i n d s :  

"Or i en t a l  f r u i t  f l y  (OFF) h a s  been t rapped  a t  a t h i r d  l o c a t i o n  i n  Los 
Angeles County. The f l y  was a male,  and was found i n  t h e  c i t y  of Los . 
Angeles nea r  Hollywood. County Trapper  Vincent  Gerlach made t h e  d i s -  
covery on 11/7/83, whi le  s e r v i c i n g  a Jackson t r a p  t h a t  had been p laced  
i n  an orange t r e e  a long S t .  Andrews P l ace .  The f i n d  i s  approximately 
20 mi l e s  from Val inda and A r t e s i a  where OFF had been t r apped  e a r l i e r  t h i s  
y e a r ,  

County personne l  a r e  i n c r e a s i n g  OFF/Jackson t r a p  d e n s i t i e s  i n  an 81  
square  mi l e  a r e a  around t h e  f i n d .  
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A f o u r t h  male O r i e n t a l  f r u i t  f l y  (OFF) has  been t rapped  i n  San ta  C la ra  
County. The l a t e s t  f i n d  was made on 11/10j83 i n  Sara toga ,  and i s  
approximately 1-1/2 m i l e s  sou th  o f  one t rapped  e a r l i e r  t h i s  year .  S t a t e  
Trapper Dave Soares  made t h e  d i scovery  whi le  s e r v i c i n g  .an OFF/Jackson t r a p  
t h a t  had been p laced  i n  a lemon tree. 

A male (OFF) was t rapped  f o r  t h e  f i r s t  t ime t h i s  yea r  i n  San Diego County. 
The d iscovery  was made on 12/01/83 by County Trapper Cathy Nev i l l e  wh i l e  
s e r v i c i n g  a Jackson t r a p  i n  an  orange tree along Marlborough Drive i n  t h e  
c i t y  of San Diego. I n  response t o  t h e  f i n d ,  t r a p  d e n s i t i e s  i n  t h e  immedi- 
a t e  8 1  square  mi le  a r e a  around t h e  f i n d  a r e  be ing  inc reased  t o  f i v e  per  
square  m i l e .  

A second male (OFF) was t rapped  i n  San Diego County. The f i n d  was made 
i n  t h e  c i t y  of San Diego and i s  approximately t h r e e  m i l e s  n o r t h e a s t  of one 
t rapped  e a r l i e r  t h i s  year  i n  t h a t  c i t y .  County Trapper Bel inda Moss made 
t h e  d i scovery  whi le  s e r v i c i n g  an OFF/Jackson t r a p  p laced  i n  a K a f f i r  plum 
t r e e  along Calvin Way. 

OFF/Jackson t r a p  d e n s i t i e s  a r e  being inc reased  t o  f i v e  pe r  square  m i l e  i n  
t h e  8 1  square  mi le  a r e a  around t h e  second f i n d  t h a t  was n o t  inc luded  i n  81  
square mi l e s  around t h e  o r i g i n a l  f i nd . "  

Summary - 1983 O r i e n t a l  F r u i t  F ly  F inds  

County Trapped -- 
Los Angeles 3 
Orange 1 
San Diego 2 
San Mateo 3 
Santa  C la ra  4 
Ven t u r a  1 - 

T o t a l  

Apple maggot, RhagoZetis pomoneZZa -(A)- One new l o c a l i t y ,  Hornbrook, S isk iyou  
County, ha s  been added t o  t h e  long l i s t  of known l o c a t i o n s  a l r eady  found i n f e s t e d  
by t h i s  p e s t  i n  1983. The Hornbrook specimens were l a rvae  and pupae found i n  
hawthorn f r u i t  by Larry Bromson and Don Shaw on November 2. 

Gypsy moth, Lymantria dispar - ( A ) -  One a d u l t  moth and empty pupal  and l a r v a l  
s k i n s  from a new proper ty  have been c o l l e c t e d  s i n c e  our  October 27 summary. The 
fol lowing r e p o r t  by John Pozzi o u t l i n e s  t h e  two f i n d s :  

"The number of  gypsy moth a d u l t s  de t ec t ed  i n  C a l i f o r n i a  has  r i s e n  t o  179. 
The l a t e s t  one was t rapped  near  t h e  c i t y  of Cobb i n  Lake County. The 
d iscovery  was made by A g r i c u l t u r a l  B i o l o g i s t  Chr i s topher  Twohy on 11/04/83 
whi le  removing a gypsy moth t r a p  from a l i m i t e d  access  a r ea  of  t h e  County. 
Next season ,  a d d i t i o n a l  gypsy moth t r a p s  w i l l  be deployed a t  t h e  p ro toco l  
l eve  1. 

Cobb i s  approximately 15 mi les  south  of  Ke l seyv i l l e .  



C.P.P.D.R. 
Jan. 1984 

Empty gypsy moth (GM) pupal cases,  l a r v a l  c a s t  sk ins ,  and a dead l a rva  
were found on 11/28/83 i n  Los Al tos ,  Santa Clara County. The f inds  were 
made on a Guadalupe Drive residence whose owners had moved from Massachusetts 
i n  1982. S t a t e  Agr icul tura l  Pes t  Control S p e c i a l i s t  J i m  Bombaci and Inspector  
Steve Klauer made the  discovery while surveying p roper t i e s  i n  the  v i c i n i t y  
where gypsy moth a d u l t s  were trapped e a r l i e r  t h i s  year." 

Also, caged egg masses of gypsy moth have begun hatching i n  mid-December i n  the  
San Jose area .  

Cotton b o l l  weevil,  Anthonomus grandis -(A)- High t r a p  catches of t h i s  p e s t  were 
made during e a r l y  November, bu t  cool weather i s  now causing a decl ine  i n  t r a p  
t o t a l s .  The following data  recount the  t r a p  t o t a l s  f o r  1983 a s  compiled by 
Tom Palmer i n  "Boll Weevil News" Vol. I ,  No. 19, December 2 1 ,  1983: 

TRAPPING SUMMARY 

(Cot ton  Growing Regions ) 

BLYTHE BARD IMPERIAL .- 

Weevi ls  Weevi ls  Weevi ls  
Month - C Traps  Trapped # T r a p s  Trapped # T r a p s  Trapped 

J a n u a r y  
Februa ry  
March 
Apr i 1 
May 
June 
J u l y  
August 
September 
October  
November 
December 

12/02/83 
12/09/83 
12/16/83 

*Included i n  November B ly the  t o t a l s  TOTAL ( S i n c e  September)= 578 

(Weevi ls  Taken in  D e s e r t )  

Month IMPERIAL COUNTY RIVERSIDE COUNTY 

October  3,343 
November 8 34 
December ( 15 t h )  20 
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The following information, a l s o  taken from the  December 21 repor t  by Tom Palmer, 
is  a  summary of the  Bol l  Weevil Science Advisory Panel Recommendations f o r  cont ro l  
and e rad ica t ion  of t h i s  pes t :  

"The Bol l  Weevil Science Advisory Panel,  which is chaired by D r .  J i m  Brazzel,  
met on December 8 ,  1983 a t  E l  Centro. Tne panel r e s t a t e d  i t s  o r i g i n a l  concern 
t h a t  b o l l  weevil e rad ica t ion  is  only poss ib le  i f  a l l  three  p o l i t i c a l  e n t i t i e s  
(Arizona, Ca l i fo rn ia ,  and Mexico) a r e  ac t ive ly  involved i n  a  regional  eradica-  
t i o n  program. I n  view of the  cu r ren t  b o l l  weevil s i t u a t i o n  i n  the  region,  

, it appears t h a t  even suppression e f f o r t s  w i l l  a l s o  reuui re  the  ac t ive  coopera- 
t i o n  of Arizona. To t h a t  end, the  panel made the  folLowing recommendations. 

1. That Arizona and Ca l i fo rn ia  cooperate on a  plan along the  Colorado River 
t o  suppress b o l l  weevil populations. 

2. That t h i s  plan include a  sp r ing  suppression program of t reatments of 
i n f e s t e d  f i e l d s .  The treatments w i l l  be e i t h e r  an organophosphate a t  
five-day i n t e r v a l s  t o  three  t o  four sprays o r  Dimilin a t  seven-day 
i n t e r v a l s  f o r  up t o  s i x  sprays with an organophosphate clean-up spray.  

3 .  Sprays t o  begin when the  cot ton-squares  a r e  j u s t  about b i g  enough t o  
support b o l l  weevi 1. 

4. I n  season b o l l  weevil con t ro l  t o  be l e f t  t o  the grower. 

5. That both Arizona and Ca l i fo rn ia  use the  1983 trapping plan used i n  
southern Ca l i fo rn ia  and t h a t  it be used throughout the  winter  and i n t o  
Apr i l ,  1984. This high dens i ty  t rapping (one t r ap / l6  a c r e s  t o  one t r ap /  
80 acres)  g ives  p r o j e c t  personnel a good idea  o f ' b o l l  weevil movement 
and w i l l  he lp  pin-point f i e l d s  t h a t  need spr ing  treatments,  

6 .  That a  75-day host-free period be used with plowdown by January 1, 1985 
and no cot ton  planted before March 15, 1985. This should apply t o  a l l  
of southern Ca l i fo rn ia  cot ton  and t o  Arizona cotton along the  Colorado 
River. Plowdown must include a  thorough des t ruc t ion  of b o l l s  and s t a l k s  
followed by b u r i a l .  This c u l t u r a l  p rac t i ce  is  the  most e f f e c t i v e  t o o l  
aga ins t  b o l l  weevil,  and i t s  ac t ive  use w i l l  g r e a t l y  he lp  reduce b o l l  
weevil numbers. 
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NEW STATE RFCORDS 

A mite,  AZeurogZyphus ovatus - ( D )  - This fungus feeding mite was found f o r  the  
f i r s t  time i n  Ca l i fo rn ia  recent ly .  See the  following repor t  by T. Kono f o r  
d e t a i l s :  

AleurogZyphus ovatus (Troupeau) , A Stored-Product Mite New t o  Ca l i fo rn ia  ( ~ c a r i :  
Acaridae) . 
Wa1.t Johnson, Farm Advisor of Shasta County, observed l a rge  colonies of a mite i n  
a 55 gal lon  drum of c a t t l e  feed composed of r o l l e d  o a t s ,  corn, a l f a l f a  p e l l e t s ,  
and molasses. Tokuwo Kono (CDFA) and Robert L. Smiley (USDA-ARS) i d e n t i f i e d  the  
mite a s  AZeurogZyphus ovatus (Troupeau) , new t o  Ca l i fo rn ia  (83116-43) . 
AZeurogZyphus ovatus (Fig. 1) belongs t o  family Acaridae, a group of mites 
commonly encountered i n  s to red  foods. I t  i s  an oval  mite about a ha l f  mi l l imeter  
long with gl iskening white body and reddish-brown legs  and mouth p a r t s .  The body 
h a i r s  a re  s h o r t  except f o r  those on the  pos te r io r  end of the  body, which a re  long. 

According t o  Hughes (1961, 1976),  A. ovatus has been found i n  bran,  wheat, chicken 
meal, d r i ed  f i s h  products,  f l o u r ,  and po l l a rds .  It has a l s o  been found i n  mice 
burrows , moles' n e s t s ,  and b r o i l e r  houses. I ts  l i f e  cycle takes  2-3 weeks a t  
23OC, 87 percent  humidity when reared on wheat germ. 

-', 

It  i s  known t h a t  many species  of mites found i n  s to red  foods feed on fungi r a t h e r  
than on s to red  foods. Pimental e t  a l .  (1960) showed t h a t  A. ovatus can be reared 
i n  a melon mutant s t r a i n  of ascomycete, Nemospora crassa Shear and Dodge. Sinha 
(1966) found t h a t  A. ovatus is  a mycophagous mite t h a t  thr ived very \?e l l  on 
fligrospora sphaerica (Sacc.) Mason and Trichotheciwfl roseiun Link. 

A. ovatus has been reported from England, France, Holland, Jugoslavia,  Turkey, 
U.S.S.R., Japan, and U.S.A. I t  i s  probably cosmopolitan (Hughes, 1970) . 
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Fig.  1. Scanning e l e c t r o n  micrograph photo of Aleuroglyphus ovatus (Troupeau) 
female. 

******* 

Miscellaneous Finds of  S igni f icance  

Greenhouse t h r i p s ,  Heliothrips haemorrhoidaZis - ( C ) -  This  common, introduced t h r i p s  
s p e c i e s  has  become a p e s t  of Christmas t r e e s .  See t h e  following r e p o r t  by T. Xono 
f o r  more information:  

Adams, L ippe r t ,  and Smith of t h e  C a l i f o r n i a  Department of Fores t ry ,  and Struffenegger  
of t h e  San Mateo A g r i c u l t u r a l  Commissioner's Off ice  c o l l e c t e d  a spec ie s  of t h r i p s  
caus ing  browning of  l eaves  and l e a f  drop t o  Douglas f i r  and Monterey p ine  a t  a 
Christmas t r e e  farm i n  Half Moon Bay. T. Kono of CDFA i d e n t i f i e d  t h e  t h r i p s  as 
HeZiothrips haemorrhoidalis (Bouche) , greenhouse t h r i p s  (83J28-16, 83J31-37) . 
This  t h r i p s  i s  a p e s t  of  many greenhouse p l a n t s  throughout t h e  world. It i s  an 
out-of-doors p e s t  i n  t h e  t r o p i c a l  and semi- t ropica l  a r eas  of t he  world. Bai ley 
(1938) mentioned t h a t  t h i s  t h r i p s  has  about 100 h o s t  p l a n t s ,  The h o s t  p l a n t s  a r e  
p r i m a r i l y  greenhouse and ornamental p l a n t s .  Crop p l a n t s  such a s  c i t r u s  and 
avocados a r e  badly  damaged i n  Southern Ca l i fo rn ia .  I n  Ca l i fon r i a ,  t h i s  is t h e  
f i r s t  t ime t h a t  t h e  greenhouse t h r i p s  has  been repor ted  a s  a p e s t  of Douglas f i r  
and Monterey p ine  ~ h r i s t m a s  t r e e s .  According t o  S t ruf fenegyer ,  10 percent  of 
t h e  t r e e s  on t h e  two-acre farm showed damage. 

The l a r v a e  and a d u l t s  of t h e  greenhouse t h r i p s  feed on f o l i a g e  and f r u i t  of t h e  
h o s t  p l a n t s .  Leaves t h a t  a r e  seve re ly  i n j u r e d  become papery, w i l t ed ,  and d ie .  
The s u r f a c e  o f  f r u i t s  t h a t  a r e  a t t acked  becomesbrownish. The t h r i p s  a l s o  spo t s  - l eaves  and f r u i t s  with brownish o r  b l ack i sh  excrement (Bai ley ,  1938) . 
A l l  s t a g e s  of  t h e  greenhouse t h r i p s  ( egg , l a rva ,  prepupa, pupa, and a d u l t )  a r e  
found on t h e  h o s t  p l a n t .  The female depos i t s  h e r  egg wi th in  the  l e a f  t i s s u e  
through an i n c i s i o n  t h a t  she makes with h e r  ov ipos i to r .  According t o  Bailey 
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(1938) ,  t h e  eggs ha t ch  w i t h i n  17 t o  20 days.  The l a r v a e  f eed  i n  co lon i e s  on t h e  
l e a f  s u r f a c e  f o r  about  13  days.  The l a r v a l  s t a g e s  a r e  fol lowed by t h e  non- 
feed ing  pupa l  s t a g e s  of  about  5 days.  The complete cyc l e  r e q u i r e s  35 t o  38 days.  
Each female can l a y  a maximum o f  25 eggs.  There a r e  f i v e  t o  seven g e n e r a t i o n s  a 
y e a r  out-of-doors i n  a r e a s  w i th  mi ld  weather  cond i t i ons .  Th i s  t h r i p s  p r e f e r s  
coo l ,  shady, f a i r l y  mois t  environmental  cond i t i ons .  R u s s e l l  (1909, 1912) r e p o r t e d  
on t h e  l i f e  c y c l e  and desc r ibed  a l l  t h e  s t a g e s  i n  t h e  l i f e  cyc l e  of t h i s  t h r i p s .  

I n  C a l i f o r n i a  t h i s  t h r i p s  was c o l l e c t e d  out-of-doors i n  t h e  fo l lowing  count ies :  
Alameda, Los Angeles,  Mendocino, Monterey, San Diego, San F ranc i s co ,  San Mateo, 
San t a  Barbara ,  San t a  C la r a ,  and Sonoma (Bai ley ,  1957) .  

The a d u l t  female greenhouse t h r i p s  i s  about  1 1/2 rnm long (Fig.  1). It  h a s  a 
b l a c k i s h  brown body wi th  l i g h t e r  co lo red  p o s t e r i o r  end. The s u r f a c e  of  t i le body 
i s  adorned w i th  l a r g e  r e t i c u l a t i o n s  (F ig s ,  2 ,  3 ) .  The antennae a r e  e igh t -  
segmented. The e i g h t h  an tenna1  segment i s  long  and s l e n d e r  (Fig.  4 ) .  No male 
h a s  been found i n  C a l i f o r n i a .  According t o  Wilson (1975) ,  "Hel io thr ips  i s  a 
d i s t i n c t  t r o p i c a l  genus b u t  i s  unusual  f o r  t h e  T e r e b r a n t i a  i n  having a s p e c i e s  
complex (haemorrho$daZis group) i n  which t h e  females  appear  t o  be  i n d i s t i n g u i s h -  
a b l e  and males a r e  necessary  f o r  conf i rmat ion  of  t h e  spec i e s . "  

S t ru f f enegge r  recommended d iaz inon  f o r  t h e  c o n t r o l  .of t h i s  t h r i p s .  
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BORDER STATION INTERCEPTIONS 

HICKORY SHUCKWORM 
EUROPEAN COIUlJ BORER 
TENT CATERPILLAR 

f 

WOOLLY BEAR CATERPILLAR 
GYPSY MOTH 
CALIFORNIA RED SCALE 
CHAFF SCALE 
ORIENTAL SCALE 
PINK B O L L ~ ~ O ~ ~  
APPLE MAGGOT 
A SNAIL 
A MEALYBUG 
A 'VmEVIL 
PECAN WEEVIL 
AN OWLET MOTH 
A BAGWORM 
WHITE-MARKED TUSSOCK MOTH 
SUGARCANE BORER 
A PENTOTOMID 
WALNUT HUSK MAGGOT 
WALNUT HUST FLY 
HOLLY LEAFMINER 

n WHITE PEACH SCALE 
A NOCTUID MOTH 
TOWNSEND SCALE 
A SOFT SCALF, 
A BAGWORM 
EASTERN TENT CATERPILLAR 
COTTON BOLL Wl3EVIL 
AN OWLET MOTH 
A GRASSHOPPER 
A M I R I D  BUG 
CHINCH BUG 
A TUSSOCK MOTH 
P I N E  SCALE 
A SLUG 
A COCKROACH 
A TORTRICID MOTH 
GRAY SUGARCANE MEALYBUG 

BLACK CHERRY FRUIT FLY 
A HACKBERRY GALL PSYLLID 

I A BARK BEETLE 
PURPLE SCALE 
CAMPHOR SCL9LF: 
HACKBERRY GALL PSYLLID 
A CARPENTER ANT 
CRAZY ATIT - AN ANT 

SQUARE-NECKED GRAIN BEETLE 
SWEET POTATO WEEVIL 
YANON SCALE 

Laspeyresia caryana 
Ostrinia n&i Za Zis 
Ma Zacosoma sp . 
A r c t i i d a e  
Lymantria dispar 
Aonidie ZZa auranti i  
Par Zatoria pergandii 
Aonidie Z Za or ien ta l i s  
Pectinophora gossypie ZZa 
.!?hago Zetis pomone Z Za 
Bradybaena simi Zaris 
P s e u d o c o c c i d a e  
CurcuZio sp ,  
CurcuZio caryae 
Ewoa sp.  
P s y c h i d a e  
Orgyia Zeucostigma 
Diatraea saccharaZis 
'Vezara viriduZa 
RhagoZetis suavis 
Rhago Zetis jug Zandis 
Phytomgza i Zicis 
PseudauZacaspis pentagona 
N o c t u i d a e  
AbgraZZaspis townsendi 
Pulvinaria sp.  
P s y c h i d a e  
IlaZacosoma ameri canwn 

Lie Zanop Zus sp . 
M i  ridae 
~ Z i s s u s  Zeucopterus h i r tus  
Orgyia sp. 
Chionaspis heterophy 2 Zae 
Veroni ce Z Za f Zoridana 
CarZbZatta Zutea 
Cydia sp. 
Dysmicoccus boninsis 
Rhago Zetis fausta 
Pachypsy ZZa sp. 
 raptu us ? sp. 
~epidosaphes becki i  
Pseudaonid<a d u ~  Zex 
Pachypsy ZZa ven'usta 
Camponotus sp,  
~aratrech ina  Zongicornis 
PheidoZe sp. 
SiZvanus quadricoZZis 
CZJ Zas formicarius 
&aspis y anonensis 
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A TORTRICID 1.IOTH Grapho Zitha s p  . 
AN ARCTIID MOTH A r c t i i d a e  
JL~ANESE MEALYBUG (?)PZanococcus kraunhiae 
PINE TORTOISE SCALE Toumeye 2 Za parvieomis  
NANTUCKET PINE TIP MOTH Rlzyacionia prob  . fmstrana 

Arrowhead s c a l e , a  name change f o r  a  common armored s c a l e  i n s e c t :  Yanon s c a l e ,  
Unaspis yanonensis,is commonly encounte red  i n  t h e  n o r t h e r n  b o r d e r  s t a t i o n s  on 
unshu o ranges  coming i n t o  C a l i f o r n i a  from A s i a  v i a  Washington and B r i t i s h  Columbia. 
The common name yanon s c a l e  was used  f o r  t h i s  s p e c i e s  i n  C a l i f o r n i a  f o r  many 
y e a r s  and was based  on t h e  s p e c i f i c  s c i e n t i f i c  name. However, t h e  common name 
arrowhead s c a l e  is  b e i n g  used  by many Asian c o u n t r i e s  when r e f e r r i n g  t o  t h i s  
s p e c i e s .  I t  i s  probab ly  b e s t  t o  b e g i n  us ing  t h e  same name i n  an  e f f o r t  t o  h e l p  
s t a n d a r d i z e  t h e  common name system.  
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SAFI J'CjA Q1-I IN COUNTY BLACK LIGHT TRAP FEF3RT 
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DATE 

TEMPERaTURE 

Gum L E h r n L D r n  

Heliothis virescens 
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SAN JOAQUIN COUNTY BLACK LIGHT TRAP I1ElTIRT 

DATE 

T m R A T U R E  






