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Appendix A. Species Tested in Controlled Burns and Oven Heating Experiments. 
 

Argemone glauca, Pua kala (Papaveraceae) 
Status:  Uncommon in the Park 
Endemic to Hawai‘i, this perennial herb occurs in coastal dry forest and subalpine forest on the leeward 
sides of all the main islands (Wagner et al. 1999).  In Hawai‘i Volcanoes, scattered  individuals are most 
often found in dry disturbed or open areas between 1,000 and 5,500 ft elevation.  Seeds tolerated mild 
heating (90 ºC).  In Kealakomo Waena, the one burn where this species was tested, germination was 
observed in the burn and postburn but not in the unburned treatment suggesting that this species prefers 
disturbed areas.  This species is a good candidate for seeding into burn areas if sufficient seed can be 
found. 
 
Bidens hawaiensis, Ko’oko’olau (Asteraceae) 
Status:  Rare in the Park, State Species of Concern, formerly a category 2 candidate endangered 
species. 
Endemic to Hawai‘i, this perennial herb occurs in three disjunct areas of Kohala, Puna and Kīlauea 
(Wagner et al. 1999).  In Hawai‘i Volcanoes, two populations occur in dry ‘ōhi‘a woodlands between 3,000 
ft and 3,500 ft elevation in the park.  The species was once reported near Kīpuka Puaulu and in lowland 
Puna just outside the Park boundary.  Germination rates dropped from 77% (room temperature) to 55% 
(90 ºC) and 48% (120 ºC) with oven heating.  However, overall germination rates remained relatively high 
compared to other species. In the field, this species readily established from seed broadcast into postburn 
and unburn plots.  Individuals grew quickly, matured to produce plentiful seed, despite alien grasses, 
within the first two years of establishment.  The federally listed endangered Nēnē were observed eating 
young shoots, however this did not appear to kill plants, which resprouted from the base.  This species is 
a good candidate for seeding into burn areas. 
 
Canavalia hawaiiensis, ‘Āwikiwiki (Fabaceae) 
Status:  Rare in the Park 
Endemic to Hawai‘i, this perennial vine occurs in dry to mesic forest on the islands of Lāna‘i, Maui and 
Hawai‘i (Wagner et al. 1999).  In the park, populations ocurr in Kūkala‘ula and in dry to mesic forest below 
Nāpau Crater.  Seeds tolerated mild to moderate heating (90-140 ºC).  Germination occurred in burn, 
postburn and unburned treatments.  However, individuals survived beyond seedling stage only in the 
postburn treatments.   This species successfully established mature individuals from seedlings planted in 
the Kupukupu Burn (McDaniel in press).  Most individuals occur in remote areas and seeds are difficult to 
obtain in the park.  This species is a good candidate for seeding or planting into burn areas if sufficient 
seed can be found. 
 
Dodonaea viscosa,‘A’ali’i (Sapindaceae) 
Status:  Common in the Park 
An indigeous shrub, this species is widespread from the coast to subalpine, but occurs primarily in open, 
mesic to dry sites in the park.  Seeds tolerated mild heating (4-8%) to 120 ºC.  Seedlings established best 
in postburn treatments, but germination was high in all treatments relative to other species tested.  
Subsequent, seedlings survival was highest in postburn, moderate in burn, and low in unburned 
treatments. Based on fire effects studies conducted in the park’s coastal lowlands and submontane ‘ōhi‘a 
woodlands, this species responds vigorously to fire (Tunison et al. 1994, 1995). This species is a good 
candidate for establishing into burn areas. 
  
Myoporum sandwicense, Naio (Myoporaceae) 
Status:  Uncommon in the Park 
This indigenous tree occurs on Cook Islands and in Hawai‘i (Wagner et al. 1999).  In Hawai‘i, plants are 
occasional to common in dry to wet forest and from coastal strand to subalpine forest.  Past grazing by 
cattle and goats has reduced this species to scattered individuals in dry communities from lowland to 
subalpine in the Park.  Germination rates were extremely low in oven heat trials and in the field.  
Seedlings did not survive beyond the first year in the one controlled burn where germination was 
observed.  From casual observations in the field), this species colonizes readily after wildfire.  This 
species requires further evaluation to determine if disease is affecting seed viability at HAVO.  Based on 
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fire effects studies outside the park, this species is a good candidate for establishing by planting into burn 
areas. 
  
Myrsine lanaiensis, Kōlea (Myrsinaeceae) 
Status:  Rare in the Park  
A tree native to leeward dry forest on most of the main Hawaiian Islands (Wagner et al. 1999), individuals 
occurred infrequently in dry forest between 1,500 and 2,500 ft elevation in HAVO (Fosberg 1966).  
Individuals are currently limited to ‘Āinahou in the Park.  Germination was increased from 11% to 25% 
with mild heating (90 ºC).  Germination was observed in only one of the four controlled burns this species 
was tested. No seedlings survived beyond the first year.  This species requires further evaluation.  
 
Osteomeles anthyllidifolia, ‘Ūlei (Rosaceae) 
Status:  Common in parts of the Park 
This indigenous shrub occurs in a wide variety of habitats in dry shrubland, and dry to mesic forest, and 
persists in disturbed habitats on most of the main islands (Wagner et al. 1999).  In the park, shrubs occur 
in dry to mesic montane and lowland shrublands and woodlands.  Seeds tolerated mild heating to 90 ºC, 
but germination fell significantly at higher temperatures.  In the field, germination was sporadic and no 
seedlings survived beyond the first year in any of the treatments.  In fire effects studies, this species does 
not survive very well in severe burns (Tunison et al. 1994, 1995). However, individuals were observed to 
resprout under less severe burn conditions.  Further evaluation in the field to determine germination and 
seedling requirements are recommended.  Based on its ability to resprout, this species is a good 
candidate for planting into burn areas. 
 
Psydrax odorata, Alahe‘e (Rubiaceae) 
Status:  Uncommon in the Park 
A small tree indigenous to Hawai‘i, this species occurs in dry to mesic shrubland and forest on most of the 
main islands (Wagner et al. 1999).  Lava flows have covered much of the area this species formerly 
occupied in the Park.  This species is the most common understory tree in dryland forest kīpuka 
remaining in the Park.  Seeds have low tolerance to even mild oven heating (90 ºC). This species was not 
tested in controlled burns.  However, based on one fire effect study conducted in the 1990’s (Tunison et. 
al. 1994), individuals are capable of resprouting under low burn severity conditions.  Further evaluation is 
required to determine the ability of seedlings to colonize burn areas.     
 
Rhus sandwicensis, Nēnēleau (Anacardiaceae) 
Status:  Rare in the Park 
A small tree endemic to Hawai‘i, individuals typically occur in relatively wet to dry, disturbed areas on 
most of the main islands (Wagner et al. 1999).  In the park, this species is known from a handful of 
sighting in Nāulu and East Rift forests.  Seeds tolerated mild heating (90 ºC) with no significant reduction 
in germination rates. This species was not tested in controlled burns and further evaluation is required to 
determine its ability to colonize burn areas.     
  
Rumex skottsbergii, Pāwale (Polygonaceae) 
Status:  Uncommon in the Park 
This endemic shrub typically occurs in low elevation, open lava fields on the Island of Hawai‘i.  
Germination was significantly reduced from 91% to 17% by mild oven heating to 90 ºC.  This species was 
not tested in the field and further evaluation is required to determine the ability of seedlings to colonize 
burn areas.     
 
Santalum paniculatum var. paniculatum, ‘Iliahi (Santalaceae) 
Status:  Uncommon in the Park 
Endemic to Hawai‘i, this species of ‘iliahi is restricted to Hawai‘i Island (Wagner et al. 1999).  A partially 
parasitic small tree or shrub that occurs in dry woodland from lowland to the subalpine zone, the species 
is locally common in only a few sites in the park (Abbott and Pratt 1996).  Seeds are frequently predated 
by rats and are difficult to obtain without localized trapping or baiting around trees.  Seeds were not oven 
heat tested.  Germination and seedling survival was higher in postburn and burn than in unburned 
treatments.  Successful establishment from seeds or plantings has been documented in the Broomsedge 
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(Loh et al. 2007) and Kupukupu Burn (McDaniel et al. 2008) and in herbicide treated grass plots 
(Ainsworth pers.comm.).  This species is a good candidate for seeding or planting into burn areas if 
sufficient seed can be found. 
 
Scaevola kilaueae, Huahekili uka (Goodeniaceae) 
Status:  Rare in the Park, State Species of Concern, formerly a category 2 candidate endangered species 
This endemic shrub occurs on old lava flows and ash substrate, in ‘ōhi‘a forest and shrubland in Ocean 
View Estates, Ka‘u District, and vicinity of Kīlauea on Hawai‘i Island (Wagner et al. 1999).  In the park, 
this species occurs in dry ‘ōhi‘a shrublands and woodlands between 3,000 and 3,500 ft elevation in the 
park, and was historically observed on Mauna Loa (Pratt pers. comm.).  Germination was 2% at room 
temperature and no germination occurred for seeds heated at higher temperatures.  In two controlled 
burns, germination was much higher in the burn and postburn than in the unburned treatments.  However, 
no seedlings survived beyond the seedling stage.   Additional testing is needed to determine conditions 
needed for seedlings to survive and attain maturity.     
 
Senna gaudichaudii, Kolomona (Fabaceae) 
Status:  Rare in the Park 
Indigenous to Hawai‘i, this shrub occurs primarily in talus slopes, lava flows, or rocky sites in coastal 
shrubland, dry forest, and lower portions of mesic forest on all of the main islands except Ni‘ihau and 
Kaho‘olawe (Wagner et al. 1999).  In the park, kolomana was formerly present as an uncommon shrub in 
the Kamoamoa area, but individuals perished when lava flows inundated the area.  This species was last 
documented in the mid-1990’s as a single individual growing in dryland forest in Kealakomo (Abbott and 
Pratt 1996).  Seeds tolerated mild heating (90 ºC) but germination dropped considerably at 120 ºC 
heating.  This species was not tested in controlled burns.  Based on performance of other legumes, this 
species is likely to germinate in burn, postburn and unburned conditions, but more testing is needed to 
determine conditions needed for seedlings to survive and attain maturity.     
 
Sesbania tomemtosa, ‘Ohai (Fabaceae)  
Status:  Rare in the Park, Federally listed endangered species 
Endemic to Hawai‘i, this sprawling or decumbent shrub formerly occurred in dry habitats on all of the main 
islands (Wagner et al. 1999).  In the Park, individuals occur in dry lowland communities between 50 and 
3,000 ft elevation.  Seeds tolerated mild heating (90 ºC) but germination dropped considerably at 120 ºC 
heating.  Because of the difficulty in obtaining seed due to its rareness, only the coastal variety of this 
species was tested.  Germination but not survivorship was observed in one of the two burns this species 
was tested. Both sites provided only marginal habitat for this species and additional testing of the upland 
variety is recommended.    
 
Sida fallax,‘Ilima (Malvaceae) 
Status:  Uncommon in the Park 
This indigenous shrub is typically found in dry to mesic low elevation shrubland and forest on all the main 
islands (Wagner et al. 1999).  In the park, a prostrate form is found in coastal strand and upright 
individuals in upland areas.  For these experiments the inland variety was used.  Germination was 
stimulated (2% to 11%) by mild oven heating to 90 ºC.  In the field, low germination occurred in burn, 
postburn and unburned treatments, but individuals survived to reproductive maturity only in the burn and 
postburn plots.  This species is a good candidate for establishing by seed or planting into burn areas. 
 
Sophora chrysophylla, Māmane (Fabaceae) 
Status:  Uncommon in the Park 
Endemic to Hawai‘i, plants are typically found in dry to mesic shrubland and forest on most of the main 
islands (Wagner et al. 1999). Past grazing by cattle and goats has reduced this species to scattered 
individuals throughout the lowland to subalpine zones of the Park.  Seeds tolerated mild oven heating at 
90 C with no significant reduction in germination rates.  In the field, germination and seedling survivorship 
occurred in burn, postburn and unburned treatments.  Reproductive individuals were observed six years 
after treatment.  In the Muliwai II Burn, tagged individuals survived the controlled burn primarily by 
resprouting at the base.  Individuals were successfully established by seeding and planting in the 
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Broomsedge Burn (Loh et al. 2007) and in the Kupukupu and Kīpuka Pepeiao Burns (Mcdaniel et al. 
2008).  This species is a good candidate for establishing by seeding or planting into burn areas. 
 
Tephrosia purpurea, ‘Auhuhu (Fabaceae) 
Status:  Uncommon in the Park 
Considered a Polynesian introduction, this small shrub is native from Africa to southern Asia and tropical 
Australia (Wagner et al. 1999).  This species occurs as scattered individuals in the coastal lowlands of 
Hawai‘i Volcanoes.  Germination rates dropped from 64% to 34% with mild oven heating at 90 ºC.  
However, overall germination rates remained relatively high compared to other species.  This species was 
not tested in controlled burns.   Based on casual field observations and performance of other legumes, 
this species is likely to germinate in burn, postburn and unburned conditions, but more testing is needed 
to determine conditions needed for seedlings to survive and attain maturity.     
 
Waltheria indica, ‘Uhaloa (Sterculiaceae) 
Status:  Common in the Park 
This indigenous shrub occurs in dry, often disturbed sites below 4,000 ft elevation on all the main islands 
(Wagner et al. 1999).  In the park, this species is most abundant in dry lowland communities below 2,500 
ft elevation.  Germination was too low (<1%) to determine any significant response to oven heating.  
Based on fire studies conducted in the park’s coastal lowlands and submontane ‘ōhi‘a woodlands, this 
species responds vigorously to fire (Tunison et al. 1994, 1995).  Because of its widespread abundance, 
no further measures to establish this species in burn areas are recommended. 

 


