FINAL REPORT: DETECTON AND CONTROL OF
PROSAPIA BICINCTA (TWO-LINE SPITTLEBUG) IN

HAWAII

Final Project Report
Detectionand Control ofProsapiabicincta(Two-line Spittlebug in Hawaii
P.0.C81112

For the Period of
October 12017- April 30, 2019

Submitted by:
Mark S. Thorne, Ph.D.
Extension Specialist in Range and Livestock Management
University of HawaikManoa Cooperative Extension
Kamuela Extension Office
67-5189 Kamamalu Road,
Kamuela, HI 96743

07/302019




This report covers thperia fromOctober 1, 2017 through April 30, 221 Thework describe
herein was compted through multiple funding sources includihgs contract (HISCC81112
$50,000, a contract with Haaii County ($25,000) and the Haaii Dept. of Agriculture
(contractno. 65973%$300,000).Collectively, the objectives of the work undeesle thee
funding sourcesvere tol) providerancher outreach and educationg@pductsurveys todetect
andmonitor TLSB populations3) develpeof Integrated Pest Management (IPM) protocols
(Pesticides, Grazing management,dg@ replacement); 4pnductbiological control agent
exploration; and 5) researte biology and ecology of TLSB.

Two-lined spittlebug was first detected in Kaldana, on the Big Island of Hawaii in
September of 201@here it had causedthmage tonearly 2,000 acres of pasture lahbnthly
pasture surveys that beganimmNovember oR2017have revealed that the pest has rapidly
expanded its range amg ofApril 2019 infests overl97 sqg. miles or about 125,94&6res. In

highly infested areas, the TLSB has resulted in nearly 100% die back of key pasture grasses
includingKikuyu (Pennisetum clandestingrand pangolalfigitaria erianthg grasses.The loss

of these important livestock forages provides entry feratablishment of many undesirable,
and often invasive plants includi@makaniEupatorium adenophorumwild blackberry
(Rubusspp.), fireweed%enecio madagascariengislilo grass Paspalum conjugatumnseveral
other minor grasses of low forage qtigland other weeds.

Rancher Outreach and Education

Rancher outreach and education imatuded the pubtiationof aTLSB pestalert,and an updat
distributed through the Hawaii Cattlems CouncilHCC) meeting and at CTAHR extension
workshops.An educational workshop wasldévay 14, 2018 in Kona for cooperating
producers, IBDOA PlantPest Control Branch personnehd UH Faculty.Educational
presentations ereprovided to ranchers across the state a2f@i& and 20181CC Annual
meetingsand at thgoint mid-year meeting of thelCCHawaii Cattlemens Association
meetings in June of 2017 and 20T&e TLSB team provided a field day/pasturaktraining
for USDA-NRCS field personnel on the identification atetection of TSB in pasturesA
poste on TLSB in Hawaiwas presented at the 20A8nualmeeting 6 the Society for Range
Managementand at the Ag By at the Capitain FebruaryMonthly reportsof the survey dat
are compiled and provided to theoperating rancheandHDOA-Plant Pest Control Breeh
personnel

Field Surveys

In October/Novembenf 2017the project team establishBde Two-line Spittlebug (TLSB)
transect®n each oftwo ranches ithe North Kona area where the bug had been repalted

an elevational gradiemtanscendindgrom 2,000to 5,000 ft Spittlebug larva and adults were
documented and collected from the transatish funding, arecruitment for &esearch

Technician and two graduate students was initiated in OctOberGraduate Student position

was filled in early January 2018 and the research technician position was filled on January 17,
2018.



New transects were established on two additional ranches, one where spittlebug activity had been
previously documented, and a second ranch further south, where no spittlebug activity was
reported Monthly surves of all the trasects on alldurlocations began in February 2018.

Theadditionof these two locations allowed us to bracket both the nortéred southernx¢ents
of theTwo-line spittlebuginfestationby fall of 2018 Subsegentsurveys further norh and
south of ourmonitoring sitedhave not detectetLSB activity, nor have there been any repats
activity from ranchersutside of the current documented range of infestafibns, we beleve
that we now have both the northern and southern extents of the spittlebug population
documentedHowever, without continued monitorireind specific steps wontrol the current
infestationwe expect the bug to continue éapand its rage.

Ten0.25 n? observation pints are located at 10 m intervals al@agi 00 m transect each of
the four monitoring siteData collected ird.25m? observation points include a couartd
collectionof TLSB nymphsand adultsidentification and count ahe number oplant species
presety anestimde o canopy cover and heigby growth form (grass, forb, shryl@nd an
estimate of dange (grass dieback) by grass speciBlsis datahas allowed us tgain an
understanding of the biology and ecology of TLSB in Hawabjéctive 5)in terms of habitat
selection, ive cycle, along with the impacts of the baugthe composion of plant speies in
Hawaii rangelands.

Integrated Pest Management Protocols

Work on this obgctiveis still underway. Though our field observatienand literature rewes
of TLSB behavior elsewherge have compiled a shgsteliminary list of Integrated pest
managemergtrategiesor ranchers and horoeners. These are being compiled and will be
published in extension documeimghe future. Below is a summary adr preliminary PM
strategiegor TLSB in pasture areas and fomheownes:

For ranchers witlextensiveareasnfested grazing managenestrategiesre the most cost
effective,while reserving high dddir strategiegor targetingcritical areaor new(small)
infestations Grazingstrategiesncludeheavy grazing at the earliegtection to reducsuitable
habitat for both the nymphs and adults followedkiended rest to allow for recoyesf the
forages. These intengeazing bouts may need to be repeavenl dr three times durgthe
summe months (peak TLSRctivity) until the buggoes into diapausegually
October/November). Pestilgs are available f@pittlebug controin pasturesMany are
resticted use, but severaleanot. Due the cosind potentiatollateraldamage of pesticides it is
recommended thaanchers use pesticides stratedyctd target key use aas and/or where there
new, small outbreaks of TLSB-eavilydamayed pastuesshouldbe seeded with we or more
resistant varieties of forage grasasssoon as possikie helpsuppressompeting weeds and
recover forage quality of the pasture.
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For home wners it is recommended to reduce wateriag this willhelp dry out theinderlying
soil-bed reducing the suitalttly of the habitat of nymph survival. Additiongllthe bwn shaild
be kept shortsathis will reduce nymph and adult li@b. Nonrestricted use pesties can be
used to spot treat observed nymplestations.

Biological Control Agent Exploration

Working with a plant patholast from the USIA-ARS laboratoryn Hilo, Hawaii anindigenous
predatory nenatode has been identified th#tus far, under laboratory conditions will infect
nymphs resulting in their death. The nematsdeund along théeach strand at theansition
betveen thébeah sand to the upland soilét is not cleaif it is found at highe elevations.

Initial field trials were conducted to determinghf nematode could be delivergitheras a
spray ofa waterbasedsolution or in the cadaver of wanonth nymphs. The tis failed to
produce any infected TLSB nympimsthetreatmenplots in the field. However, we were able
to ddect thenematodes in soil samples colle¢tffromtheplots several weeks later. T$, the
nematode holds promise as a locally derived biological cofitna an determineraeffective
and economicahethod tadeliver them to TL8 infestations

Two-line Spittlebug Biology and Ecology

In addition to the data collected in the rttdy surveys, laboratory/greenhouse stud@®vide
critical evidencean the biologyand ecology of the TLSEstudesunderway include host plant
specificitytrials, nymph survival trials on an array of grass speaesl adufnymph density
thresholdrials. As theserials are ongoingpecificresults are not available.

Summary of Expenditures
ExpendituregTotal $49,998.54pf the$50,000 awarded by HISC to this project incldide

Materials and Supplie$29,845.82this includedmaterials and supplies for setting up
greenhouse space fibre varioustrials; laboratory supplies; office and field supplies; pesticide
sprayers; and grass seed for host testisggdingaffected pasturesThis was$5,910.04 less
than the oginal budgeted amou$35,500, of which $3,750 watransferredo Salary and
Wageswhile the remaider $2,1604 covered dditional travel costs (see bal), print and
other expendituresee below).

Salary and Wagd@#ncluding Fringe) $3,589.96; though originally not budgeted wedd a
shorfall in salary for ougraduate stughtfor the period oMarch1 through April 30,2019

while waiing fortheNCE on our HDOA grant. We mové&8,750 to salary from Materials and
Supplies to cover thealarygap

Travel $11,386.50This exceeded our budget amount of $9,955.00. The travel funds were
usedtransportthe graduate stuehtbetween Oahu arilona Hawaii duringsite surveyweeks
and to conducgreenhousérials for her thesis.
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Print $150.88;coveed the cost of printing a posten the TLSB project for the @\Day at the
Legislaturein February 2019.

OtherExpenditures$480.01; Incluédlicensefeesfor software usetb suppor{ESRI,
GoToMeeting Adobe)the poject objectives.

Indirect costs$4,545.37; Indirect cost rate of 10%.

Appendix

Figure 1. Two-line Spittle Bug adult (top) and nymphs in spittle mass found along grass roots just below the soil surface. Both the adult

and nymph feed on the/lem (nymphs) and phloem (Adults) of théant. Adults injecamylase into the plant that interferes with
photosynthesis resulting in leaf di@ck and in severe cases, pldeath.



FINAL REPORT: DETECTON AND CONTROL OF
PROSAPIA BICINCTA (WO-LINE SPITTLEBUG) IN 07/30/2019
HAWAII

Figure 2. Rangeland damaged by Tskne Spittlebug in the mauka lands of Kaillana. Twe
line Spittlebug densities greater than 50 nymphsbnsistently resulted in the dieback of Kikuyu
and Pangola grasses (top) leading to the invasion of weeds such as Pamakani, fileldsetry
and many others (bottom).
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Figure 3. Progression of a TLSB infestation from initial attack (left, June 2018) on healthy range grasses involving a sma#lpatch to
visible range infested (right, January 2019) with dieback cfsgsiand increasing weed infestation. Applications of pesticides and
intensive grazing in the early stage of an infestation may reduce the degree of TLSB damage observed on the right.
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Figure 4. Map series showing the change in TLSB nymph densities between March and September of 2018.

Note bimodal peak in densities (May and September). Thepesedliapause over the winteo$ 2017
and 2018.
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Figure 5. Map series depicting the expansion of Tune Spittle Bug in the Kailu&ona region of Hawaii
County between 2016, when it was first identified, and December of 2018.



