
   

       
     

 

       
          

           
 

 

 

Managing invasive lea+oppers in organically farmed vineyards 
Monica L. Cooper, ANR Advisor-Vi7culture 

Two invasive species, variegated lea>opper (Erythroneura variabilis) and Virginia creeper 
lea>opper (Erythronuera ziczac) have become more prevalent in Napa County. In some 
instances, they have become an entrenched issue, par7cularly in organically farmed vineyards. 
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Western grape lea,opper 
Erythroneura elegantula 

Variegated lea,opper 
Erythroneura variabilis 

 
 

Virginia creeper lea,opper 
Erythroneura ziczac 
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Unlike western grape lea>opper (Erythroneura elegantula), which is na7ve to California, the 
invasive lea>oppers are poorly controlled by resident natural enemies, principally Anagrus spp. 
wasps that parasi7ze lea>opper eggs. For variegated lea>oppers, parasi7sm is reduced 
because of the loca7on of eggs within the leaf 7ssue. In the North Coast, Anagrus spp. have not 
adapted to recognize Virginia creeper eggs as a poten7al host. 

In the absence of sufficient biological control, management of variegated and Virginia creeper 
lea>opper relies on other tools. Historically, pyrethroid-based insec7cides have been the 
principal control op7on in organically farmed vineyards. However, concerns about their broad-
spectrum ac7vity and toxicity to natural enemies precipitated the search for alterna7ves. 

Lea>oppers feed in leaf mesophyll and are ac7ve on grapevines during the growing season. 
They overwinter as adults, seeking shelter in leaf liNer on the vineyard floor. During the winter, 
variegated and western grape lea>oppers are in a reproduc7ve diapause. The diapause is 
broken when they feed on grape 7ssue in the spring. In contrast, Virginia creeper lea>opper 
does not have a reproduc7ve diapause. This is an important biological dis7nc7on, because it 
means that Virginia creeper lea>opper lays eggs earlier in the growing season than western 
grape or variegated. This also means that the Virginia creeper eggs laid in the spring begin 
hatching 10 to 14 days earlier than variegated or western grape eggs. 
 

For w estern gr ape lea >opper, par asi7sm r ates of 10-  30% of 1st  genera7on  eggs  by  Anagrus  spp. 
may r esult in suppr ession of 2  nd  and 3 rd  genera7ons,  reducing the r  eliance on chemic  al  
interven7ons. Thus, the his  torical  prac7ce  for w estern gr ape lea >opper w as t o monit or  first-



genera7on eg gs f or par asi7sm and de  termine whe ther further ac7on w   as needed. Li  mited 
parasi7sm of the in   vasive lea >opper species has necessit   ated a shiX in s   trategy, par7cularly in    
organically f armed vine yards, wher e in terven7ons mus t now t arget the 1 st  genera7on  nymphs  
to r educe sub sequent genera7ons. F ailure t o r educe the 1  st  genera7on n ymphs c an lead t  o lar ge  
popula7on outbr eaks and la  te-season de folia7on a t a cri7cal  7me in the ripening cy    cle. La te-
season in terven7ons ar e l ess successful  mainly bec ause lea >opper g enera7ons ar e  
overlapping, making it mor  e difficult t o t arget the c orrect life s tage.    
 

Research trials c  onducted in Mendocino Coun   ty vine yards b y emeritus IPM Adviso  r, Lucia  
Varela, demons trated the pot  en7al  for cr op oils f  or l ea>opper  management, t arge7ng n ymphs  
of the 1  st  genera7on. These  oil  applica7ons w ere mos t effec7ve ag ainst young-instar  nymphs.  
 

In 2021 and 2022, w    e had similarly posi7v   e r esults with cr  op oils in demons   tra7on trials in N   apa 
County. In early Ma   y, w e s tarted w eekly  monitoring  of grape lea ves. De tec7on of the fir   st 
nymphs trig gered the   first oil  applica7on. In 2021 and 2022, w     e found  the fir st Vir ginia creeper  
nymphs  in  mid-May, jus t before bloom. In    2023, w e f ound our fir  st Virginia creeper n ymphs in   
late Ma y; although a la  ter c alendar da te, phenologic ally this s  7ll  coincided with bloom. W   e  
found the fir  st v ariegated and w  estern gr ape n ymphs a t  the end of Ma   y  in 2021 and 2022,    and  
in early June in 2023, appr     oximately 14 da  ys la ter. In vine  yards with all    three lea >opper species,   
egg hatch  con7nued  from mid-May thr ough the end    of June in 2021 and 2022. During the         
period tha t eggs w ere ha tching, w e made thr  ee applic a7ons of cr  op oil   at roughly 14-d ay  
intervals, t arge7ng y oung-instar n ymphs.   
 

Egg hatch is closely 7ed t o vine phenology bec   ause lea >oppers f eed and la  y eg gs on lea  ves.  
Within a r anch, lea>opper phenology  follows  vine phenology: n ymphs ar e f ound earlier in    
blocks with early budbr   eak, and la  ter in block  s with la  ter budbr eak. Therefore,  vine phenology  
guides monit oring e fforts f or eg g ha tch and tr  eatment 7ming s hould follow lea>opper biology.  
 

In addi7on t  o 7ming , the other import   ant considera7on when using cr   op oils is r   ate. Although it   
is widely belie  ved tha t anoxia (suffoca7on) is the primar   y mode of ac7on of cr     op oils, s  tudies  
have sho wn tha t it is mor e lik ely t o be a ner  ve t oxin1. The  lipophilic  proper7es of oil    allow the   
molecules t o r apidly pene trate the insect cu7cle and accumula    te in the lipid   -containing 7ssues,   
mainly of the ner   ve g anglia.  Toxicity s ymptoms include loss of mobilit    y, abdominal   contrac7ons,  
and deh ydra7on. A t lower r ates, oils c  an be de  toxified in the insect   ’s f at bodies; younger 
nymphs ha ve smaller f  at bodies than older n   ymphs and adults. Thus, an applic     a7on r ate of a  t 
least 2% oil   is r equired t o ob tain t oxicity, and y  oung  instars ar e the mos  t suscep7ble s tages.   
 

In summar y, cr op oils ar  e a t ool  for lea >opper n ymph suppr ession. The y mus t be used a  t the  
appropriate 7ming f  or the 1  st  genera7on: in spring  , as n  ymphs ar e ha tching fr om eg gs. And a  t 
the appr opriate r ate: a t least 2% c oncentra7on2. Monitoring and applic  a7on 7ming should    
consider vine phenology and r    ecognize diff erences be tween cul7v ars. Mul7ple applic  a7ons ar e  
typically needed t  o ob tain sufficien t suppression. G ood applica7on pr ac7ces sh ould be  followed  
to ensure accurate and thorough coverage. Acc      ess addi7onal  educa7onal  resources  on the   
UCCE-Napa Vi7culture website:   https://ucanr.edu/county/napa-county-ucce  
 1Najar-Rodriguez et al. 2008. Food and Chem. Tox. 46: 3003-3014         
2Nile et al. 2019. 10.1007/s11356-019-05509-z      

https://ucanr.edu/county/napa-county-ucce/pest-and-disease-identification-and-management



	Blank Page



