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The development of biocontrol of Miconia was progressed with the completion of host specificity
testing of Euselasia chrysippe, leaf-eating gregarious caterpillars from Costa Rica. Results of feeding tests
with 73 different plant species were consistent with field observations in the native range: these
caterpillars fed on several species within the plant family Melastomataceae but did not feed on other
plants within the Order Myrtales or beyond (see attached poster). No feeding damage was observed on
any native Hawaiian plants in these highly conservative no-choice host specificity tests. Based on these
results we are preparing publications and the petition for release of this promising agent. Larval feeding
by Euselasia is expected to reduce miconia’s growth rate and spread in Hawaiian ecosystems.

In addition to feeding tests on a wide range of plants, long term larval survival of Euselasia was
examined on eight melastomes. Caterpillars were found to complete development only on miconia and
its closest relatives (within the tribe Miconieae). Larvae did not survive well on Clidemia hirta, however,
which is a close relative of miconia but has leaves protected by dense trichomes. These results indicate
that the actual host range of E. chrysippe would be restricted to M. calvescens and Tetrazygia bicolor in
Hawaii. Our Pacific partners are concerned about the safety of this potential agent since they have
native Melastoma species, but the long term no-choice tests indicate that representatives of this genus
were not acceptable to the caterpillars.

Our final challenge to the successful development of Euselasia for biological control in Hawaii has been
the sustained rearing of multiple generations in the quarantine laboratory. In the last two years we have
had some limited success with mating and oviposition of this difficult butterfly. In our first multiple-
choice oviposition tests, adult females laid eggs a number of times exclusively on Miconia. Unfortunately
the number of fertile eggs has not been sufficient to build a laboratory colony. We continue to work on
this problem with new adults grown from field collected larvae collected in Costa Rica. In spite of
obstacles to rearing the butterfly, we propose to move ahead with a proposal to release this agent
based on its narrow specificity using a release protocol that would not require a full life cycle in
quarantine.

Other miconia agents targeted for development and evaluated in our Volcano quarantine during the last
two years include a stem weevil (Cryptorhynchus melastomae) and a fruit gall wasp (Allorhogas sp.). We
are continuing to rear the stem weevil as we analyze data on its specificity. It appears to feed broadly
within the melastome family and on rare occasions lays eggs indiscriminately — a normal occurrence in
lab studies, but one that requires careful evaluation.

The gall wasp Allorhogas has been successfully imported but not successfully reared on miconia owing
to the difficulty of maintaining flowering and fruiting trees in quarantine. Our discovery of a related gall
wasp on Clidemia hirta in Brazil in 2015 has presented the opportunity to more easily rear and evaluate
an Allorhogas species, progress which should advance our work with the miconia wasp in the long run,
in addition to supplying an exciting new agent for clidemia. Our collaborator in Brazil has successfully
transferred and reared the miconia gall wasp on field planted miconia at his facility in southern Brazil,



further supporting optimism over this agent. Both
wasps on miconia and clidemia are being examined by
a specialist for possible species descriptions.

Allorhogas wasp on Clidemia hirta in quarantine. Wasps lay eggs in developing flowers, which
subsequently develop into fruit that are greatly enlarged and do not ripen normally (two large green
fruit shown here contain wasp galls instead of viable seeds).
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Euselasia chrysippe as a potential biocontrol for Miconia calvescens in Hawai'‘i
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Biology and Rearing

Euselasia chrysippe ptera: Riodinidas) is 3 small butterly whose caterpillars
feed on seversl Miconla species In s naiive Cosia Rica. Larvae haich from lamge egg
massas (up to 115 2ggs) [A), fead [B.C) and moit (D) In unison, moving between faedng
SNES IN SNgie-Nie processions (E). THiS greganous DENavior Is ougnt to Improve feemng
on tough leaves, optimize foraging. and deler enemies. After & Instars, larvae move off the
plant to pupate In smaller groups. Development from egq to adult s completed In about 2
maonths, and adult females emerge one day prior 10 maes from the same cohort (F).
Buttarfles Ive up to 2 months along forest edges and gaps where Miconla calvescens
OCLUrs.

Euselasia eggs from Costa Rica were haiched and larvae reared on Miconia plants in the
Hawal'l Volcanees Mational Park Quarantine faclity. Pupas wers heid In slesve cages untll
adult emergence. Sexed atults were released In 3 large walk-In cage (approx. 3x3zdm. G)
wiih overhead mist Imgation and pottad Afconia plants and shade cloth along one side to
simulale the edge of a rainforest gap. Butterfles were offered nuinents in ihe form of o
watermelon, banana. Nekfar+ hummingdird food, wet clay sol from Mauna Kea. bird
droppings and canned tuna, which were refreshed every 2-3 days.

Aduts generally survived only 1-2 weeks — hand feeding with Neatar+ and mashed banana
appeared fo prolong sundival Although males were seen performing moming spiral mating
flights, copuiation was not observed. Three sats of caged adults |ad egg masses on the
undersides of leaves of caged Miconiz: In tofal 200+ qgs In May/i4 (In 3 Zx2x2m cage),
181 £ggs In Dec/14, and 60+ £9gs In Feni15. Only 2 egg masses from Dec/id appeared to
De farfile, wih £5 larvas hatening - the first sucoesstully ab-reared Euselasis o X

Miconia Biocontrol
Biological control Is considered a
critical toal for long term management
of Miconla caivescens, 3 nestropical
free that Is a major threat to Hawallan
forest ecosystems. Explorafions In

Costa Rica and Brazll yleided several
promising natural enemies which are

being evaluated now for  host
specifichy. Our strategy & to develop
a sulte of biocontrol agents attacking
‘stems, leaves and frufs of miconla.

Euselasia ls our most promising keat-feeding enemy of miconia, because
of 5 gregaribus habt and pofentlal to avoid the parastolds that
commanly suppress ofher lepklopteran weed blocontrol agents In
Hawall. Results of our specificty testing Indicate that E. chiysiope Is
sutadle for intoduction fo our state. Mass rearing this specles In
contalnment remains a significant challenge, In spile of our recant
braakinroughs.

Futurs work with Euselasis chrysippe may Invoive expioring additional
aduft foods to Improve butterfly survival, and Imited testing of adults for
oiipositional specificty.

Mathods: No-chalce survival test
« & species of Melastomataceas from Hawal.

Host-specificity

Results [Figurs 2)
+ Survival to pupation only on M. calvescens and Tetrazygls bicoiar in

Mathodsa: No-cholce feading feat

» 73 plant species from Hawal and Costa Rica

* Whale or cut leaves In S0mm Peir dishes (H)

» 4+ raplicates per spacies, M. calvescens 3s control.

« 10 earty or 5 |ate Instar lanvae per dish exposed for 3 days

= 101Irst instars in S0mm Petr dishes or 13 first Instars on
potted plants (J), leaves replaced 38 necessary

* 3+ repICAIES per SPECIEE, M. CAIVESCENS 35 CONTDE (K],

- Observed every 2-4 days untll pupation or larval moriailty.

= Number [arvae sunviving and time to pupation recorged.

» Feeding assessed from O [no damage) to 5 (severe) {1}

Results (Figurs 1)

« Vanying levels of feeding on many Meiastomataceas
[No meiastomes are naiive In Hawall).

« M. calescens and Tetrazygis bicolor most damaged of
Meiasiomes oceuTing In Hawall

* No susiained feading outside Melastomataceas. Limited
“tasting" {damage rating 1) of some Myriales.

e emnmiEs

Figure 1, below. Euselasia civysippe average feeding
damage from no-choice tests conducted for 3 days In Samm
Petrl dishes. Replicate numbers along top axis. Plant species

A, CF) (Univ. of Costa Ricalt J. A Gonzales-Ramire2 (0TS La Seha Bickgical
Statian, Costa Rica). KLUF

Anknowlsdgamaniz: Thanks 1o Faul Hanzon, Kenj Nishida and Pasic Allen (Boots

wheie plant expeniments.
+ No-choice sunvival to pupation restricted primarlly fo tribe Miconieae.
+ ONe @IV (DUt 07 40) SUrvived 10 pUPaTe 0N HEterDcEntron
subtriplinervium and naegad 10 additional days 1o devalop
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Figure 2. Surival to pupation for Euseissis chiysippe lanae
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amanged phylogenetically. Miconks species In dark green are

1: Aunty Gina Camil, Kim Matztawa and HYCS:

on leaves In Petrl dishes versus potted planis. Shared lehiers
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