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BRIEF SUMMARY OF REPORT 

At CORALAMA msect pests are causmg a 35 % loss of final product ThIS loss 
IS caused because damage to the developmg nut m the fIeld results m the kernel 
bemg dIscarded dunng processmg 

Insect pests are havmg a slgmflcant financmllmpact on CORALAMA In the 
penod 11 October to 30 December 1996, CORALAMA processed 100 mt of 
raw nuts and sold the kernel on the organIc cashew market If there had been 
effective control measures m the plantatIOn to reduce msect pest damage levels by 
say 80 % (100 % control IS Impractical), then CORALAMA's net revenue would 
have been mcreased by about SUS 48,000 

If CORALAMA were to process and sell It' s total crop of about 600 mt raw nuts 
and contmue to suffer a slillliar damage ratio then the revenue forgone could be 
consIderable 

The mam msect pest at CORALAMA IS Leptoglossus zonatus (L zonatus), but It 
IS likely that the other Leptoglossus species L concolor, L stIgma, and L cmctus 
are also Important In addItIOn there are probably other msects present as mmor 
pests Leptoglossus sp are large suckmg msects and feed on the developmg nuts 
by pushmg theIr proboscIS through the shell to suck out theIr nutnents ThIS 
feedmg actIOn causes necrosIs on the kernel thus resultmg m kernel loss dunng 
processmg 

The current control program at CORALAMA willch mvolves aenal applIcatIOn of 
neem IS hIghly unlikely to have much Impact on these major pests ThIS IS 
because neem's actIOn IS like a slow actmg 'stomach pOlson' that IS SUItable for 
pests that eIther have a illgh metabolIc system or spend a long time feedmg on the 
host plant (Ie caterpIllars) In contrast Leptoglossus sp have a slow metabohc 
system and are m contact WIth theIr host plant only for a bnef penod dunng 
feedmg 

Cheilllcal msectIcldes are illghly effective agamst Leptoglossus sp but tills IS 
prohIbIted to CORALAMA to preserve It'S OCIA approved status Unfortunately 
the other alternatIve orgamc msectIcldes (pyrethrum, illgh potassmm soaps, 
vegetable/ petroleum OIls) may have a hilllted value m tills sltutatIOn 

In the long term good potential may eXIst WIth bIologIcal control especIally 
through predatIOn and paraSItism of Leptoglossus sp eggs, and of adults and 
nymphs by parasItic wasps like Tnchopoda sp However practical use of these 
optIOns would requITe slgmflcant further work and take time 
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In the short term a strategy of IdentIfymg and neutrahsmg the breedmg sItes of 
Leptoglossus could offer llnmedrate relIef There are a number of possIble 
breedmg sItes - the most lIkely are specIfic host plants (Ie curcubits and legumes 
bke Passiflora sp, Momordica charantra and gourd family plants eIther growmg 
as weeds mSIde or adJommg the plantation or bemg cultIvated m pnvate gardens 
adJommg the plantatIOn The Leptoglossus sp could be breedmg m leaf lItter on 
plantatIOn floor (but much less lIkely), and finally It IS possIble they could be 
breedmg on the cashew trees 

The chOice of breedmg SIte may depend on the mdividual speCieS and as 
apparently more than one specIes of Leptoglossus IS present at CORALAMA It 
IS also possIble that dIfferent breedmg SItes are mvolved 

So far the consultant does not have defimtIve mformatIOn on the locatIOn of 
breedmg SItes at CORALAMA but tms mformatIOn could be obtamed WIth 
further work InformatIOn on the bkely breedmg SItes would allow a targeted 
control program of search and destroy to be undertaken 

The possIbIbty that the major pests may be breedmg (and feedmg) on the cashew 
trees makes for mcreased difficulty m control m the absence of a sUitable effective 
msectlcide 

In the long term bIOlogIcal control offers the best optIOn, however to obtam the 
necessary base bne data would reqUire a bIO-ecology study of the msect 
enVlfonment at CORALAMA Tills could be acmeved at reasonable cost WIth the 
cooperatIOn of the Department of Entomology at Umversity of San Salvador, 
perhaps WIth aSSIstance from Crecer's contacts m Guatemala (Agn Lab 
Guatemala) 

A number of sIgmficant Issues have been raised by thIS report and the consultant 
will mamtam a watcmng bnef to progress matters as more InformatIOn comes to 
hand 
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1 0 BACKGROUND TO THIS ASSIGNMENT 

In January 1997 the consultant VIsIted El Salvador for 4 weeks and undertook an 
assIgnment for NCBA and Crecer at the CORALAMA cashew plantatIOns and 
factory FollOWIng the final report It was agreed that the consultant would 
undertake a further fIve days of work on entomology Issues related to the maIn 
consultIng work 

Dunng the consultant's InVestIgatIOns at CORALAMA dunng January 1997 It 
became apparent that the Insect pest sItuatIOn at CORALAMA was qUIte unlIke 
normally found In cashew grOWIng regIOns elsewhere It was establIshed that the 
common major pests found elsewhere (helopeltIs, caterpIllars etc) were not 
apparent, however an unusual Insect pest for cashew, presumed to be L zonatus 
and other speCIeS were responsIble for a major loss of crop ThIS loss was 
estImated to be a mImmum of 35 % of kernel effectIvely destroyed dunng 
proceSSIng In the factory because of Insect pest damage to the crop In the 
plantatIon There was no estImate pOSSIble of any crop loss In the fIeld dunng 
fruIt development ThIs level of loss IS unsustaInable If the CORALAMA 
busIness IS to remaIn profitable 

Both the management at CORALAMA and consultIng staff at Crecer belIeved 
'chInches colzonudas ' to be L zonatus and pOSSIbly other speCIes The consultant 
was adVIsed that an entomologIst (name unknown) had VISIted CORALAMA a 
few years prevIOusly and had undertaken some very bnef IdentIficatIOn work 
The consultant also VISIted Senor Leopoldo Serrano of Department of 
Entomology, UmversIty of San Salvador who adVIsed that In hIS opImon the 
major pest In cashew and other crops was L zonatus and pOSSIbly other speCIes 
but these lacked expert formal IdentllIcatIOn It was to aSSIst In c1anfYIng these 
Issues that Senor Serrano supplIed the consultant WIth speCImens for 
IdentIficatIOn (see 2 0) 

As CORALAMA IS an orgamc cashew producer as certIfIed by OCIA they are 
prohIbIted from the use of chemIcals and theIr current control measures for 
Leptoglossus sp Involves usually three aenal applIcatIOns of neem 011 per 
growIng season There was no InformatIon aVaIlable In El Salvador as to whether 
neem was an effectIve agent to control Leptoglossus sp, however from the 
observatIOns In the field the consultant had hIs doubts In addItIOn whIle aenal 
applIcatIon methods are appropnate for the topography at CORALAMA there 
was no eVIdence of the effectIveness of the technIques beIng used by the sprayIng 
contractor 
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In Ius report of January 1997 the consultant made the followmg 
recommendations, 

1 To make posItive IdentIficatlOn of major pest speCIes 

2 

3 

Undertake a blO-ecology study at CORALAMA to Identify pests and 
benefIcIal msects as a prehmmary for any future blOloglcal control work 

Determme efficacy of neem agamst major pest species Also mvestIgate 
effIcacy of alternative orgamc msectIcldes 

4 Evaluate effectlVeness of aenal spraymg techmques used 

In order to help clanfy some of the Issues raised m hIS report of January 1997, 
NCBA and Crecer requested the consultant to undertake tills short assIgnment 

The consultant wrote thIS report from resources aVailable m Austraha He IS m 
contact WIth sources m Guatemala (Nma Romero of Agn-Lab and Dr Sanchez at 
Umverslty of Valle), however these sources were unable to assIst m the tIme 
frame of tlus report At a later date when these sources are able to assIst, then the 
consultant can undertake amendments to tills report If reqmred 

2.0 TERMS OF REFERENCE FOR THIS ASSIGNMENT 

The followmg are the mam obJectives, 

(a) IdenttltcatlOn of speCIes found on cashew mEl Salvador 
(b) DocumentatlOn of mformatlOn about the msect pest 
(c) InvestlgatlOn about control measures, mcludmg current measures 
undertaken at CORALAMA and recommendatlOns for future control 

To undertake tlus aSSIgnment the consultant sought aSSIstance from three 
entomologIsts expenenced m tropIcal msects and also undertook an extensIve 
hterature search of over 250 references From tIus It became clear that 
Leptoglossus IS a Iughly unusual pest of cashew and that there IS httle expenence 
elsewhere m cashew m dealmg WIth such a sltuatlOn 
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30 IDENTIFICATION OF SPECIES 

The consultant was unable to collect any presumed L zonatus and other 
specImens m the fIeld at CORALAMA However Senor Leopoldo Serrano of 
Department of Entomology, Umverslty of San Salvador was able to supply the 
consultant WIth 15 speCImens of msects pests of Conedae famIly collected on 
cashew and other crops m El Salvador The umverslty had been unable to 
POSItIvely IdentIfy these specImens because of a lack of expert resources 

After returnmg to AustralIa WIth the specImens the consultant requested 
aSSIstance from entomologIcal taxonorrust Dr MalipatIl of HortIcultural Research 
Station, Knoxfleld, V Ictona for hIs aSSIstance m IdentIficatIOn 

IdentIfIcatIOn of speCImens IS a complex and time consurrung task and to date Dr 
MalipatIl has reached the followmg conclusIOns, 

posItive Identification - L zonatus 

prelIminary Identification - L concolor 
L stigma 
L cmctus 
Other Coreldae species 

Dr MalIpatIl WIll contmue hIs work and wIll complete a POSItIve IdentIficatIOn of 
all speCImens m due course 

WhIle only some of the speCImens were actually collected on cashew the WIde 
range of host plants used by thIs msect famIly suggests that a number of them 
could be pests of cashew at CORALAMA However all speCIes m thIs collectIOn 
are from Coreldae farruly that have sirrular breedmg and feedmg habIts and 
therefore would be subject to a sltnllar control strategy 

Fmally It must not be concluded that thIs collectIOn wIll represent the total msect 
pest range at CORALAMA - thIs can only be deterrruned by a bIO-ecology study 
atCORALAMA 
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40 INFORMATION ON LEPTOGLOSSUS SP (chInches calzonudas) 

4 1 Background to Genus 
Leptoglossus, commonly called 'leaf footed bug' IS a Heteroptera Coreidae and 
there are a number of species of the genus Leptoglossus whIch occur In many 
countrIes on a range of crops The genus occurs throughout a wIde range of 
North, Central and South Amenca, and parts of ASia, Oceama and AustralIa 
They attack a WIde range of crops IncludIng CItruS, some tropIcal fruItS, pIstachIo, 
almonds, sorghum, maIze, legumes, pIne seed, etc In addItIOn In Papua New 
GUInea, L australIs was observed attackIng the branches of Coffee arabica whIle 
In Texas It was reported as a pest of cotton In Cuba, L concolor was reported on 
cashew and guava 

The most common species recorded In the lIterature appear to be L corculus (pest 
of pIne seed), L clypealIs (pest of pIstachIo, almond) and L phyllopus (pest of 
CItruS, sorghum) 

L zonatus IS reported as occumng In Southwestern USA, Central and South 
Amenca and the Canbbean In USA It recorded as a pest of CItruS, peaches, dates 
and watermelon and espeCially on pomegranate In Costa RIca It IS reported as a 
pest of maIze, cotton, dates, CItruS, peach, sorghum and watermelon From 
InfOrmatIOn collected so far EI Salvador IS the only country where L zonatus has 
been observed on cashew 

4 2 BIology and LIfe HIstory of L Zonatus 
Like other of the speCieS L zonatus IS a large Insect attaImng 20 mm or more In 
body length at matunty It IS dark brown In colour WIth a WhItISh stnpe 
honzontall y across the mIddle of It'S back Also like the other speCIes L zonatus 
has dorsal abdOmInal scent glands The male scent glands excrete a stronger 
odour than do females StudIes by Aldnch IndIcate that the scent excretIOn from 
the males probably act as long range female attractants However these scent 
excretIOns appear dIstasteful to other Insects and thIs acts as a powerful predator 
protectIon system 

(In the case of Tnchopoda sp - a potentIal paraSIte of Leptoglossus sp, thIs scent 
probably acts as an attractant whIch may gIve a potential for bIOlogIcal control, see 
53 below) 

Laboratory studIes on the longeVIty and fecundIty of L zonatus revealed the 
follOWIng data 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Fecundity 

Hatching 

Nymph 

Adult 

9 

Temperature effects fecundIty The proportIOn of paIrs of 
zonatus deposItmg eggs ranged from 60 % at 35 degrees C 
to 90 % at 20 degrees C 

Are browmsh m colour and heilll-cylmdncal m shape and 
are laid end to end m long chams usually along leaf illldnb 
and stems of hosts plants The mean number of eggs per 
fecund female ranged from mean of 74 at 35 degrees C to 
153 at 20 degrees C 

Temperature effected the tIme taken for eggs to hatch, 6 5 
days at 30 degrees C to 17 4 days at 20 degrees C The 
cnncal temperature for egg hatch was not tested but It 
appeared that some eggs would hatch at temperatures even 
below 15 degrees C 

The nymph development stage vaned sIgmficantIy 
dependmg on temperature and dIet At 35 degrees C the 
nymph stage was 24 to 34 days whIle at 20 degrees C It 
was 80 to 137 days Nymph survIval rates to adulthood also 
vaned sIgmficantly from 12 % to 64 % m the varIOUS 
expenments 

15 degrees C appeared to be the cnncallevel for nymphs to 
complete development 

LongevIty also vaned sIgmficantly dependmg on dIet and 
temperature Adults showed a shorter longevIty at hIgher 
temperatures, 48 to 74 days at 35 degrees C and 176 to 260 
days at 20 degrees C 

Post-reproductIOn makes up 23 % to 42 % of total adult 
longevIty 
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4.3 Host Plants, Feedln2 Methods and Damage Symptoms 

Host Plants - The Leptoglossus genus have a wIde range of host plants for 
breedmg and feedmg purposes (see 4 1) The more lIkely breedmg SItes will be 
on legumes and cucurbits lIke Passiflora sp, Momordica charantia L, gourd 
famIly plants and cucumbers, pumpkms etc (Stuart Sffilth personal 
commumcatIOn 1997) These breedIng SItes could be mSIde the plantatIOn (as 
weeds) or outsIde the plantatIOn (weeds or pnvate gardens) Some speCieS may 
breed on the anacardIaceae faIDlly plants - ' cashew trees' (MalIpatil personal 
commumcatIOn 1997), and It IS also possIble that other speCIes may breed m leaf 
lItter on the ground (Peng personal commumcatIOn 1997) We are aware from the 
lIterature that Leptoglossus have been observed feedmg on a WIde range of plants 
- at CORALAMA the anecdotal eVIdence suggests that they are found on nearby 
maIze, sorghum and other crops apart from the cashew 

If these pests are movmg from a preferred breedmg SIte to another feerung area 
they may have the capacIty to move reasonable dIstances A study undertaken m 
the UK detefffilned that an Insect's capabIlIty to fly dIstances was a functIOn of 
body length times WIng span (Peng, personal commumcatIOn 1997) As 
Leptoglossus sp adults are large Insects It can be presumed that they would have a 
sIgmficant range There IS no specIfIC InfOrmatIOn aVaIlable on Leptoglossus sp 
but a practical estimate could be about 2 km (Stuart Sffilth, personal 
commumcatIOn 1997) 

At thIS stage the consultant has no defimtive mformatIOn on the lIkely breedmg 
SItes for L zonatus and the other speCieS present at CORALAMA 

In theory the breerung and feedIng pattern at CORALAMA could be as follows, 

(a) breedmg outsIde the plantation, perhaps on weeds adOlmng plantatIOn 
or In the gardens of the CORALAMA population (curcurbits etc) and 
mOVIng mto the cashew trees to feed 

(b) breedIng on nearby host plants mSIde the plantation (gourd faffilly 
weeds ? ) and movIng to cashew trees to feed 

(c) breedmg and feedmg m the cashew trees 

(d) breedmg In leaf lItter and feedmg on cashew trees 
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On balance ofprobabIhhes ophons (a) and (b) are the most hkely The feedmg 
pattern may mvolve the Leptoglossus sp movmg between cashew and other crops 
(say maIze, sorghum) as feedmg SItes dependmg on the respectIve croppmg 
seasons 

The key to determImng the breedmg areas of L zonatus and the other speCIes at 
CORALAMA IS to IdentIfy the locatIOn of where Leptoglossus sp eggs and early 
stage nymphs (wrnch have no wmgs) are found Where these are found WIll 
prove the locatIOn of the breedmg SItes To determIne whether cashew IS a 
breedmg SIte thIS exammahon needs to be done at hme of cashew tree flusrnng 
and flowenng (December - February) 

Method of Feeding and Damage Symptoms - Leptoglossus sp (and all 
Coreidae) are suckmg msects and they have a proboscIS whIch they use to pIerce 
the outer skm of therr food m order to suck m the nutnents they requrre They 
have the capacIty to pIerce qUIte hard outer surfaces to reach therr food - the 
damage to developmg pIstachIo nuts m Callforma by L clypeahs and L 
occidentahs IS well documented 

StudIes have shown that Leptoglossus sp nymphs and adults can pIerce the 
pIstachIo endocarp layer when It has a frrmness of 4 0 kg or more - mother 
studIes Leptoglossus caused damage untIl the nuts were harvested 

The damage to the pIstachIo epICarp IS mdIcated as epICarp leSIOn dIsorder (EL) 
and the Impact on the kernel IS descnbed as kernel necrOSIS (KN) - a brown 
necrotIc leSIOn on the kernel whIch marks the damage at the feedmg SIte It has 
been shown that Leptoglossus sp can cause KN on the kernel withm 48 hours of 
feedmg In rns study (Uyemoto et al) suggests that the EL symptoms were not 
due to an externally mtroduced enzyme by the msect dunng feedmg, but due to 
the OXIdatIOn of phenolIc compounds resultmg from loss of compartmentatIOn 
caused by the msect's mechamcal probe gomg through the hssues 

The consultant could find no detaIled speCIfic references of L zonatus and other 
speCIes feedIng habIts on cashew but based on expert adVIce and hIs own 
observatIOns at CORALAMA they could be very Siffillar to the pIstachIO model 
However the dIfferences WIth cashew mclude cashew nut shell lIqUId (CNSL) 
contaIned WIthIn the mesocarp, and a shell that attams sIgmficant hardness CNSL 
- 90 % anacardic aCId could be an mhIbItmg deterrent to msects that lIke to 
penetrate the shell dunng feedmg so It IS suggested that Leptoglossus sp would 
prefer to attack cashew nuts pnor to matunty and before the shell hardens and the 
CNSL IS fully formed There IS no mformatIOn as to whether the cashew apple 
acts as an attractant for Leptoglossus sp 
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5.0 CONTROL METHODS 

5 1 InsectIcide Control 
The lIterature shows that very effecnve control of Leptoglossus sp IS acilleved by 
cheilllcal msecncides In a study by Debarr and Nord, 34 msecncides were tested 
for effIcacy agamst Leptoglossus corculus They found that the msect pest was 
illghly suscepnble to most of the cheilllcals used mcludmg the well known types, 
tnclorfon, dllTIethoate, malatllion and perrnethnn 

However as an OCIA approved orgamsatIon cheilllcal msectIcides are proillbited 
and CORALAMA can only use orgamc InsectIcIdes for msect control The 
possIble substances In thIS group Include neem, pyrethrums, illgh potaSSIUm 
soaps and petroleum OIls The current practIce at CORALAMA IS to apply neem 
Via aenal applIcanon 

Neem IS an orgamc InsectIcIde made from azadrractm - the actIve IngredIent 
processed from neem seed Neem IS not a rapId 'knock down' spray, Instead It IS 
relatIvely slow actmg and behaves more as a type of 'stomach pOlson' to 
dIscourage feedmg by msect pests although It also has fatal tOXIC effects If It 
suffIcIently mgested by msects 

The nature of actIOn by neem makes It illghly sUItable for leaf eatmg msect pests 
lIke caterpIllars that spend conSIderable tIme on the folIage and crop dunng 
feedmg Work m AustralIa wIth neem m caterpIllar cashew msect pest control 
has found It to be reasonably effectIve - usually attarmng It'S maXImum Impact 5 -
7 days after applIcatIOn 

However neem would appear mappropnate for Leptoglossus sp control as these 
pests make only bnef contact WIth the crop m the process of feedmg It may have 
a mmor deterrent effect only On the pOSItIve SIde neem would have no adverse 
effects on pollInatmg msects and lIttle on beneficial specIes It may also have 
some control effect on Selenothnps rubrocmctus WhICh IS an occasIOnal major 
pest at CORALAMA - however tills IS only a suggestIOn and IS not yet 
documented 

Pyrethrum IS an msectIcide processed from the pyrethrum plant that acts as a 
contact fumIgant It has a rapId 'knock down' effect but IS short lIved, and tills lIfe 
IS further reduced to perhaps two hours m the presence of strong UV lIght 
Pyrethrums are very effectIve at klllmg Insects WIth a illgh metabolIc rate, 
however Leptoglossus sp tend to have a slow metabolIc system Pyrethrums wIll 
also kill pollInators and benefIcial specIes 
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High Potassium Soaps (HPS) appear to have a cheffilcal tOXIC effect on the 
cutIcle of the msect pest and tills leads to deSIccatIOn of the body In general HPS 
are effectIve agamst small msect pests lIke apillds, tOOps etc (Peng - personal 
commumcatIOn 1997) - It IS hIghly unlIkely they would have any Impact on eggs 
and on adult Leptoglossus HPS could be useful for SelenotOOps rubrocmctus 
whIch IS occaSIOnally a sIgmficant pest at CORALAMA Also on the posItive 
sIde HPS do not effect pollmators and benefICial speCIes lIke paraSItIc wasps as 
these msect are fast movmg and wIll escape the Impact of thIS msectIcide 

PetroleumN egetable OIls (PN OILS) - These OllS cover the folIage when 
applIed and have an Impact of causmg 'death by suffocatIon' PN OIls WIll have 
no effect on eggs and whether they have any Impact on Leptoglossus nymphs IS 
unknown but very lIkely none on adults 

5 2 Control USing BIOlogical Agents 
The expert VIew (Stuart Sffilth personal commumcatIOn 1997) IS that 
Leptoglossus sp adults and nymphs are probably well defended agamst predators 
by thelT scent glands that effilt an odour that would make them dIstasteful to other 
msects and possIbly even bIrds (see 42) The potential predators of adults and 
espeCially nymphs WIll be lIffilted, expenence m AustralIa suggests that these may 
mclude some spIders, mantIds and pOSSIbly small reptIles 

AdVIce from Graham Young (EntomologIst Northern TerrItory DPIF, (personal 
commumcatIOn 1997) IS that one type of paraSItIC wasp - Tnchopoda sp, can act 
as a paraSIte of both adult and nymph Leptoglossus sp Tnchopoda sp IS natIve to 
the Amencas (mcludmg Central Amenca) and It has the unusual capaCIty to lay 
It'S eggs on the bodieS of the Leptoglossus sp (the consultant has no mformatIOn 
speCIfically regardmg Tnchopoda sp and L zonatus) There IS no reason to 
suspect that tills Tichopoda relatIOnsillp IS dIfferent between Leptoglossus sp and 
tills gIves a potential for bIOlogIcal control on adults and nymphs of the 
Leptoglossus sp present at CORALAMA 

The parasillsm and predatatIOn of Leptoglossus sp eggs also offers a good avenue 
for future bIOlogICal control There were no relevant references to L zonatus, 
however there have been studIes on other Leptoglossus sp One study by Paula 
and Forrest MItchell m Texas on predatIOn and paraSItIsm of L phyllopus was 
relevant Tills study tested some parasillc speCIes and found a WIde VarIatIOn m 
egg paraSItism dependmg on the time of season and host plant ThIS ranged from 
84 % of eggs parasitised m spnng to 9 8 % m late summer The effect of one 
IdentIfied parasitIOd ranged from 8 3 % to 34 0 % of eggs parasIt1sed on two 
dIfferent host plants The study found that Gryon pennsylvamcum and Anastatus 
sp (small paraSItic wasps) to be an effectIve parasitIods and Solenopsis sp (fIre 
ants) to be effectIve predators of Leptoglossus sp eggs 
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However bIOlogIcal control methods utIlIsmg parasItIsm and predatatIOn of eggs 
of zonatus WIll be a longer term busmess for CORALAMA that would mvolve 
further preparatory research 

5.3 Control by Management Methods 
An addItIonal strategy to the general use of msecticides and bIOlogIcal agents 
would mvolve usmg appropnate management strategIes ThIS could be IdentIfymg 
and destroymg the breedmg sItes for L zonatus and other speCIes so as to break 
the lIfe cycle pattern 

The problem here at the outset IS to IdentIfy the locatIOns of the breedmg sItes 
The possIbIhties are 

(a) Area outside cashew plantation - legumes, curcubits etc eIther grown 
m pnvate gardens or sifillar plants growmg wild In thIS event at 
CORALAMA the Leptoglossus sp may be feedmg on a range of crops 
surroundmg breedmg SItes hke cashew, maIze sorghum etc 

(b ) Area Inside cashew plantation - on legume or other weeds m 
plantatIOn or possIbly on cashew trees or m leaf htter 

The strategy to resolve thIs Issue should commence WIth further detailed 
entomology work (lIterature search, further commUnICatIOn WIth UnIVerSIty of EI 
Salvador for local expertIse etc) to Improve knowledge on lIkely breedmg SItes for 
the relevant speCIes ThIs would be followed by a detailed search of the target 
areas to IdentIfy presence of eggs and early stage nymphs 

The presence of eggs and early stage nymphs confirms the location of the 
breeding sites Once these have been located actIOn can be taken to destroy them 

The reqUIred actIon will depend on the CIrcumstances as follows, 

(a) If the breeding sites are on weeds located mSIde the plantatIOn then 
phYSIcal destructIOn of these plants may be most appropnate 

(b) If breeding sites are In private gardens or other plants outside the 
plantation then the Issue IS more complIcated The flymg range of the 
adult msects needs to consIdered (perhaps 2 km or more) and balanced 
WIth what can be achteved practIcally m a control program In addItIon 
It IS necessary to conSIder CORALAMA' s organIc status WhICh would 
prohtbit the use of cheffilcal msectIcides (the most potent weapons) 
Withm a certaIn dIstance of the cashews, and also the attItudes of the 
owners of the pnvate gardens 
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If It IS mappropnate to use chelTIlcal msecrrcides (which kill adults and 
nymphs but posssibly not eggs) then perhaps pyrethrum, the only 
lIkely orgamc msecrrcide WIth some effecrrveness m this situatlOn could 
be used to try and control the breedmg SItes Pyrethrum IS a powerful 
knock down spray, but IS short hved and relarrvely expenSIve and there 
IS no mformatlOn If It IS effecrrve agamst Leptoglossus sp eggs 

If breeding sites Involve leaf btter on the ground then a clean up as 
best as can be done IS reqUired 

(d) If the Leptoglossus sp are breeding on the cashew trees then the 
most dIfficult situarron eXists gIven the prohIbItIOn of chelTIlcal sprays 
at CORALAMA and the hlTIlted effecrrveness of the orgamc 
msecrrcides agamst thIS pest As yet the consultant can offer no ready 
made solutlOn m this event 

60 CONCLUSIONS AND RECOMMENDATIONS 

The followmg mam conclUSIons may be reached, 

1 It IS confirmed beyond reasonable doubt that L zonatus IS the major 
pest of cashew at CORALAMA There IS also reasonable certamty that 
three other Leptoglossus sp may be present as well as other Conedae 
speCieS as mmor pests However regardless of the fmal details of these 
msects the silTIllanty m hfe cycle habIts of the Conedae falTIlly would 
requITe the apphcarron of the same control strategy 

It must be emphaSIsed that thIS IS only a very superficIal descnptlOn of 
the total msect pest SItuatIOn at CORALAMA and that only a specIfic 
blO-ecology study at CORALAMA WIll reveal a more complete pIcture 
of the pest and benefiCIal speCIes 

2 It IS hIghly unhkely that CORALAMA's current msect control strategy 
of usmg aenal apphcations of neem WIll be effecrrve m achIevmg any 
worthwhile control of L zonatus or other speCIes It IS also very 
unlIkely that any other orgamc msecticide will do a better Job than 
neem THIS POSES MAJOR PROBLEMS AND REQUIRES A 
RE-EV ALUATION OF THE CURRENT SPRAYING PROGRAM 
ATCORALAMA 
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The best long term control method would appear to be the development 
of a system ailowmg greater use of egg predatatlOn and parasItIsm -
however tills approach IS long term and would reqUITe some years of 
research to acilleve In adilltlOn the paraSItIsm potentIal of the 
Tnchopoda sp on the Leptoglossus nymphs and adults could be 
explOlted 

4 Some short term 'ready to use' control measures such as IdentIfymg 
and destroymg breeillng SItes are essentIal 

FollOWIng hiS InItIal ViSit to EI Salvador In January 1997 the consultant 
made recommendation on two major Issues These were as follows, 

1 SpeCImens of Leptoglossus sp and other hkely pests to be posItIvely 
IdentJ.fied 

2 InvestIgatlOns be undertaken to evaluate whether aenal apphcatIOns of 
neem are effectIve m controlling L zonatus 

3 Work on a study of the bIO-ecology of the msect speCIes be 
commenced at CORALAMA as the fIrst step m the bIOlogIcal control 
program 

As a result of thiS assignment the consultant makes the follOWIng 
adjustments to hiS recommendatIons as follows, 

A : For Longer Term Benefit 

1 Blo-ecology work should proceed wIth the emphasIs on the potential of 
predators and paraSItes of eggs of L zonatus and other speCIes eggs and on the 
potentIal of Tnchopoda sp or sImIlar as a paraSIte of adults and nymphs Progress 
on tills Issue can proceed on the followmg fronts as follows, 

(a) Further mvestIgatIOn m Central Amenca where Leptoglossus sp are 
present will reveal what work has been prevIOusly undertaken From ills 
lIterature search the consultant IS aware that work on L zonatus has been 
undertaken In Costa RIca (see reference no 11) In addItIOn the sources 
available In Guatemala (Agn-Lab and Dr Sanchez at Umversidad de 
Vaile) may be able to assIst 

(b) The work at CORALAMA can be adjusted dependIng on what local 
InfOrmatIOn IS aVaIlable If apphcable prevIOUS studIes on zonatus and the 
other Leptoglossus sp egg paraSItes In Central Amenca are not aVaIlable 
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then work wIll need to be commenced The InItIal task of IdentIfYIng 
parasItes of Leptoglossus sp eggs IS reasonably straIght forward (Stuart 
Srruth personal commumcatIOn 1997) It Involves fmdmg the eggs and 
alloWIng them to hatch In the laboratory and IdentIfymg what paraSItIc 
msects emerge In addItIon once host plants are known a breedmg colony 
could be set up In the laboratory and the resultIng eggs could be exposed 
at the appropnate tIme In the field to establIsh whIch Insects act as 
paraSItes 

In addItIOn work needs to be commenced on IdentIfYIng whether 
Tnchopoda sp IS present at CORALAMA 

HOWEVER the InfOrmatIOn provIded m thIS report can only be a small 
baSIS for and can be mcorporated In a BIO-ecology study as recommended 
In my January 1997 report - see (c) below 

(c) BIO-ecology Study of the msect enVIronment at CORALAMA needs to 
be undertaken ThIs study would provIde the base lme data and IS an 
essentIal first step In any future bIologIcal control work at CORALAMA 

WIth the cooperatIon of the Department of Entomology, Umversity of San 
Salvador thIs work could be undertaken at relatIvely modest cost ThIS 
could Involve makmg thIs study a Masters degree theSIS for an approved 
student The maIn phase of thIs study would Involve the collectIOn of 
speCImens of all Insects at CORALAMA - both pest and benefIcIal 
speCIes Once the complete Insect enVIronment IS documented the 
potentIal eXIsts to evaluate a possIble bIOlogIcal control strategy 

To undertake thIs fIrst stage (collectIOn of data In the field) the student 
would have to be located at CORALAMA for a penod of tIme but would 
be supervIsed by the Umversity From hIS prevIOUS dISCUSSIOns WIth Senor 
Serrano the consultant belIeves the potentIal eXIsts to make such an 
arrangement 

For More Immediate Control 

2. Introduce appropriate management methods It IS necessary to IdentIfy as 
best as possIble the breedIng SItes for L zonatus and other speCIes whether InSIde 
and / or outSIde (radIUS of say 2 km) to the plantatIOn at CORALAMA Upon 
dIscovery these SItes need to be destroyed or sprayed whIch ever IS appropnate 
(N ote - there IS no mformatIOn on how far Leptoglossus sp WIll move from 
breedIng to feedmg SItes and the 2 km suggested represents an achIevable target 
from a management POInt of vIew) 
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The fIrst stage should be further mvestIgatIOn wIth expert sources and lIterature 
search to try and pm pomt the type of breedmg sItes favoured by the specIfIc 
specIes present at CORALAMA - L zonatus, L concolor, L stIgma, L cmctus 
and also the other Conedae pests that are lIkely to be present 

Dependmg on what InformatIOn thIs mvestigation reveals then the search and 
destroy program on breedmg SItes could be targeted on one or some of the 
followmg optIOns In all cases the presence of early stage nymphs and eggs 
mdIcates the locatIOn of a breedIng SIte 

InSIde the PlantatIOn the staff can do transects across the cashew plantatIOn to 

(a) IdentIfy locatIon of the preferred host plants (legume weeds etc) bemg 
used as breedmg SItes Upon dIscovery the host plants need to be 
destroyed An on-gomg program of momtonng and removal of host 
plants would be requIred 

(b) undertake systematIc exammatIOn of Ie af lItter to determme whether the 
pests lay theIr eggs m thIs locatIOn A sys tematIc removal of leaf lItter 
would be requIred 

(c) Sample exammatIOn of leaves on cashew trees to mdicate whether they 
are used as breedmg SItes ThIS exammatIOn to be undertaken when 
cashew trees are flushIng and flowenng (December - February) 

OutSIde the PlantatIon 

(d) Survey of area adJommg plantatIOn to IdentIfy locatIOn of host plants 
eIther m pnvate gardens or growmg wIld The area of exammatIon IS 
suggested to be a mImmum 2 km - thIS IS based more what IS practIcal 
rather than the maXImum movement range of the msects Host plants 
growmg m the wIld can be destroyed, If host plants are m pnvate 
gardens then spraymg IS reqUIred ChemIcal msecticides could be 
effective however If these are mappropnate then pyrethrum could be 
used, however the consultant has no mformatIOn about whether 
pyrethrum IS effectIve agamst Leptoglossus sp eggs 
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C· Current Neem Program 

1. Further EvaluatIon of Neem Program 
Although the eVIdence would suggest that the aenal neem applIcatIOns are not 
effectIve agamst L zonatus and the other Leptoglossus sp It would be 
mappropnate to abandon the program nnmedlately for a number of reasons 

These are, 

(a) There IS the 'polItical' problem of abandonmg the program before an 
alternatIve program that works can be put m place 

(b) The blO-ecology of msect pests at CORALAMA IS not yet fully 
understood and It IS pOSSIble that other currently mmor pests (espeCially 
caterpIllars) eXist and are bemg controlled by neem In addItion 
Selenothnps rubrocmctus IS an occasIOnal major pest and although not 
as Ideal as some cheffilcal msectIcides, nevertheless neem appears to 
have some effectIveness agamst thIS pest 

For actIOn agamst thnps there IS also the optIOn of usmg neem / hIgh 
potaSSIUm soaps ffilxtures whIch may be more effectIve than neem 
alone 
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