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Final Report to the Hawaii Invasive Species Council

Detection and Control of Invasive Species on the Island of Hawai`i
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Big detection event of 2021—Devil Weed, a listed noxious weed, was detected on Hawaii Island for the first time. 
Invasive species are among the greatest threats to the health of our native forests, agricultural economy, and way of life on the island of Hawaii. The Big Island Invasive Species Committee is a project of the Pacific Cooperative Studies Unit (PCSU) with the University of Hawai‘i. BIISC brings together stakeholders in conservation, agriculture, transportation, and policy fields to find mutually beneficial solutions.  BIISC thereby plays a key role in Hawaii's Interagency Biosecurity Program, ensuring there is a high level of agency awareness, effective early detection and response capacity, and meaningful community engagement to effectively evaluate risk, prioritize targets, and develop innovative strategies to address invasive species threats across the island of Hawaii.

	One of BIISC’s key Biosecurity roles is to ensure that there is effective early detection and response capacity on the island of Hawaii.   BIISC staff provide constant surveillance for new invasive plants, animals – and more recently, pathogens – and we document new island records every year.  We conduct formal risk analyses of terrestrial plants, pests, diseases, commodities and pathways to ensure we are addressing urgent, important, and resolvable issues.  We utilize interagency and community partnerships to maximize efficiency in control efforts and broaden the knowledge base and investment in our operations.  We are ready to act when new threats slip through our state's pre-border biosecurity programs, and when agencies need expanded capacity and partnership to respond.

2021 Objectives:
1. Support Hawaii's Biosecurity Program through ongoing active surveillance, assessment, and control of new invasive species and the development of productive partnerships.
2. Continuously improve and standardize our methods and the risk assessments used to prioritize our efforts on the island of Hawaii.  
3. Detect and respond to newly introduced invasive plants and animals soon enough that eradication is cost effective. 
4. Work steadily toward the eradication of well-vetted invasive plant target species.
5. Facilitate the on-island response to the Queensland Longhorn Beetle by coordinating researchers and agriculturalists with an interest in managing the pest. 
6. Assist with research and management of the Two-lined Spittlebug. 

2021 Expected Outcomes and Accomplishments:
· 100 miles of roadsides will be surveyed for new species.
· 454 miles of roadsides, or 11,531 acres, were surveyed for new species. This increase was due to a restructuring of the program that clarified priorities and standards for planning survey routes, collecting data, and assessing targets.  These surveys, combined with reports solicited from the public through outreach channels, resulted in the detection of three new locations of BIISC eradication targets and one new noxious weed species near the end of the year, Imperata cylindrica, or Cogon Grass.  Notably, the first-ever detection of Chromolaena was an incidental find on the weekend by the BIISC manager, and social media outreach was responsible for the detection of six new locations of target species.  
· Approximately 2,000 plants will be controlled on 1,500 acres of survey transects.
· BIISC Plant Crew controlled 17,282 eradication target plants, including 3,301 mature plants, on 2,145 acres of surveys (see Table and Figures).  This high number is driven primarily by the new detection of Devil Weed (6,194 plants) and ongoing control of Moluccan Raspberry (6,391 plants).  These were followed by abundant Cotoneaster and Photinia populations of about 2,000 plants each, while the remaining populations of 300 or fewer plants.  Buddleia fell into the single digits, with just 1 mature and 4 juvenile plants found on 82 acres of surveys, and Foxglove surveys turned up no plants this year at all.  
· In addition, BIISC controlled over 32,000 plants with the goal of containment or local control.  This included over 16,000 Phenax hirtus plants, the mystery plant of Kaloko Mauka (Upland Kona), that looks worrisomely similar to mamaki, which is also abundant in the area. This number also included over 5,000 albizia and an array of invasive species on Natural Area Reserves or Hawaii National Guard lands, where BIISC is contracted to conduct routine weed maintenance work.  
· BIISC will respond to new detections and reports of high-risk plants within 30 days.  Rapid response to new wildlife and arthropod outbreaks will be negotiated with the appropriate lead agency.
· BIISC reported the first island detections of the noxious weeds Devil Weed and Cogon Grass to the Hawaii Department of Agriculture within 30 days.  HDOA will take the lead on Cogon Grass control, as it is a listed noxious weed, and BIISC has reached maximum capacity on plant targets. 
· BIISC was able to respond to dozens of reports of Devil Weed following information campaigns, confirming or rejecting the reports and beginning to set up survey appointments, within 30 days. 
· BIISC forwarded reports of rabbits and axis deer to DOFAW and HDOA, facilitated delivery of rabbit traps to residents, and conducted one night of axis deer surveys. No axis deer have been confirmed on Hawai`i Island since 2014. 
· Six of our eleven target species will be advanced toward eradication according to timelines laid out in the BIISC Target Species Action Plan.
· In 2021 our eradication target list grew to 14 species. 
· All 14 were surveyed and assessed, and control operations were performed on all except for two of the newest additions (12 species controlled).  
· Among the 12 species for which control operations were performed, the mature plant density in 2021 was reduced from the previous year for all species except for Ilex, which remained constant and Cotoneaster, which increased by a small, non-significant amount.  Mature plant density of Foxglove remained at zero for a second year.   Overall, 12/14 were advanced toward eradication.  
· While this represents successful continued forward momentum, BIISC was unable to meet all of the benchmarks for the eradication timelines stated in our action plan due to short staffing in 2021.  Speeding up the rate of control operations by covering more ground with more people improves the odds of successful eradication, by reducing the risk that the species spreads to new locations before we can get rid of it.  Boosting the funding and staffing for the plant crew is critical to eradicating our current slate of species so that we can add the new, worthy targets currently waiting on deck.   
· BIISC will publish 12 assessments of potential target species. Standardized methods and the risk assessment procedures used to prioritize target species will also be published on the BIISC website by the end of 2021.  
· BIISC completed 18 assessments, published on the new BIISC website.  Of these, four became eradication targets. Five more ranked highly enough in invasiveness, impacts, and technical feasibility to be added as eradication targets, however, BIISC lacks the resources to go after them.  
· BIISC presented our revised target species prioritization process to CGAPS and at the Hawaii Conservation Conference.
· Rabbits in one 20-acre colony in West Hawaii will be suppressed to undetectable levels.
· This project was not undertaken due to a lack of staff and delays in receiving funds. 
· Working group meetings will be convened quarterly to coordinate and communicate research on the Queensland Longhorn Beetle.
· One working group was convened in April, 2021.  At that meeting, it was decided to put working group meetings on hold. A USGS lab had hired a full-time entomologist, a former BIISC employee, to work with farmers who have detected suspect QLB damage and was providing specimens directly to USDA Agricultural Research Service (PBARC), where staff were funded to develop a PCR test to identify QLB larvae. Further, the CTAHR Invasive Pest mini-conferences were providing an excellent venue for reporting out research results, so for 2021 the QLB coordination and research needs were well-covered. 
· QLB was detected by USGS staff north of the Wailuku River for the first time in 2021, in Kukui Trees 15 miles north of the nearest known site in Hilo.  
· The PBARC PCR test developed by Sheina Sim has proven effective at detecting QLB DNA from both larvae and frass samples. 
· BIISC will contribute up to 80 hours of outreach program time and 80 hours of planning in support of expanded management of the Two-Lined Spittlebug (TLSB).
· BIISC developed ten social media posts explaining the biology, impacts, and how to report Two-Lined Spittle Bugs, and revised and updated the 2020 TLSB brochure. 
· BIISC participated in the monthly TLSB working group, conducted a site visit to an impacted ranch, and distributed information regarding TLSB legislation. 
· BIISC also developed ranching-specific information on Devil Weed, which could take advantage of openings created by the TLSB, for social media and print formats for distribution to cattle ranchers. 

BIISC Detection and Control Work 1/1/2021-12/31/2021
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Species in Phases 3 (Monitoring and Control) or 4 (Final Stage)
These species are on-track to be eradicated.  Mature plant densities are approaching zero as nearly all mature plants have been removed, and few new populations have been found. Juvenile plants will continue to emerge for years, requiring ongoing monitoring to exhaust the seedbank. Digitalis, or foxglove, was found very early, with only three mature plants controlled the first year--numbers too low to provide meaningful density data, so counts are shown for that species.
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Species in Phases 1 (Initial Suppression) or 2 (Control)
[bookmark: _GoBack]In the early stages of control, numbers and density fluctuate year over year as new populations are found, or because it takes multiple years to treat the full extent of larger populations. The only known infestation of Pereskia, for example, had been driven down to zero for two years, when a large new population was found in 2017, starting the cycle over again. This cycle WILL repeat, as Pereskia has been recently popularized among plant collectors, and is being actively smuggled into the state, traded via informal networks, and shared by friends. The Markhamia data represents populations that were each found in a different year. Rather than trends, Markhamia work prior to 2021 is best understood as distinct efforts in each of three new areas, while the very small 2021 data bar includes all three sites—strong progress! In contrast, it took years to complete each sweep of the Rubus and Photinia infestations. Photinia clearly shows a reduction in mature plant density during the second sweep, while Rubus appears unchanged, with approximately the same number of mature plants per acre in 2016-2018, and 2019-2021.  This count-based data is belied by a significant reduction in size of the plants being treated in each of the two sweeps. Not shown, the combined canopy cover of all Rubus plants treated has been reduced from 100 acres to five acres during the two periods. Devil Weed, which has an initial mature plant density of over 700 plants per acre treated, is not shown, as there has been only one year of data collected, and treatment has not yet commenced on our other two new target species, Giant Burmese Honeysuckle and Bandicoot Berry. 
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Taxon Name Common Name Area Surveyed  Area Controlled Total Plants Controlled Total Mature  Total Juvenile Total Chemical Total Manual BIISC Partner Volunteer

Plants: Eradication Targets

Buddleja madagascariensis Smoke Bush 82.499 0.002 5 1 4 1 4 42

Chromolaena odorata Devil Weed 576.858 1.003 6194 711 5483 5561 633 583.5

Cortaderia Sp. Pampas Grass Eradicated

Cotoneaster pannosus Cotoneaster 268.435 0.156 2096 226 1870 311 1785 355

Cryptostegia madagascariensis Rubber Vine 333.772 0.344 11 5 6 7 4 373

Digitalis purpurea Foxglove 0.555 0.000 0 0 0 0 0 3

Heteropterys brachiata Redwing 89.824 0.019 15 15 0 15 0 31

Ilex aquifolium English Holly 177.421 0.193 298 55 243 226 72 630

Ilex cassine Dahoon Holly 89.743 0.028 36 10 26 33 3 229

Markhamia lutea Nile Tulip Tree 12.749 0.001 18 3 15 16 2 24

Pereskia aculeata Barbados Gooseberry 7.293 0.033 208 55 153 87 121 38

Photinia davidiana Photinia 342.377 1.238 2010 498 1512 1270 740 922.5

Rubus sieboldii Moluccan Raspberry 163.710 1.433 6391 1722 4669 5584 807 279

Plant Totals 2145.236 4.451 17282 3301 13981 13111 4171 3510.0 0.0 0.0

Plants: Assessment, Containment, or Local Control

Alstonia macrophylla Devil Tree 0 0.017 70 7 63 22 48 2

Assessment

Calliandra houstoniana var. 

calothyrsus Red Calliandra 7

Assessment Cenchrus elegans Burgundy Giant 1

Cenchrus setaceus Fountain Grass 1314.561 429.634 3796 2285 1511 3090 706 1460 704

Falcataria moluccana Albizia 2298.884 1411.023 5100 2749 2351 4561 539 603

Assessment Imperata cylindrica Cogon Grass 3

Assessment Leea indica Bandicoot Berry 22.412 13

Assessment Lonicera hildebrandiana Giant Burmese Honeysuckle 7.267 2

Miconia calvescens Miconia 506.447 0.372 3346 76 3270 137 3209 220

Morella faya Faya Tree 191.789 0.026 791 19 772 200 591 200 116 32

Containment Phenax hirtus Phenax 179.790 46.005 16987 9199 7788 16987 0 203.5

Rubus argutus Prickly Florida Blackberry 30.222 0.194 2421 557 1864 2421 48 16 32

Assessment Strobilanthes hamiltoniana Chinese Rain Bells 7

Assessment Tetrapanax papyrifer Rice Paper Plant 2

Plant Totals 4571.371 1887.272 32511 14892 17619 27418 5093 2751.5 836.0 64.0

Invertebrates

Apis mellifera Africanized Honeybee 20888.962 0.000 0 0 0 0 0 339

Oryctes rhinoceros Coconut Rhinoceros Beetle

20061.925 0.000 0 0 0 0

0

307

Wasmannia auropunctata Little Fire Ant 121.402 296.468 0 0 0 0 427 30.5 37.5

Invertebrate Totals 21010.364 296.468 0.000 0.000 0.000 0.000 0.000 1073.0 30.5 37.5

*honeybees and CRB surveyed over same area

Rapid ʻŌhia Death

Ceratocystis spp. Rapid ʻŌhiʻa Death 848810.342 0.057 14 14 0 0 14 3189.25 14 4

ROD Totals 848810.342 0.057 14.000 14.000 0.000 0.000 14.000 3189.3 14.0 4.0

Grand Total 876,537.31 2,188.25 49,807 18,207 31,600 40,529 9,278 7,335 866.500 101.500

Controlled Plants by Lifestage Controlled Plants by Method Action Area (acres) Total Hours


