FOTG Section II. Natural Resources Information

F. Ecological Site Descriptions
F161BY501HI Kona Weather Pattern Dry Forest


Ecological Site Description

Ecological Site Characteristics

Site Identification

	Site Type:  Forestland
	Site ID: F161BY501HI
	MLRA: 161B

	Colloquial Site Name: Kona Weather Pattern Dry Forest

	Official Site Name: South Kona Dry Forest; Diospyros sandwicensis-Psydrax odorata/Osteomeles anthyllidifolia-Dodonaea viscosa/Peperomia


Physiographic Features

This ecological site occurs on lava flows on sloping mountainsides of shield volcanoes.  Lava flows are `a`a (loose, cobbly) or pahoehoe (smooth, relatively unbroken).  Overlying ash flows in some areas are very deep on top of the original lava flows.
	Landform: (1) `a`a lava flow
Landform: (2) pahoehoe lava flow
Landform: (3) volcanic ash flow 
	Minimum
	Maximum

	Elevation (feet):
	50
	2500

	Slope (percent):
	2
	70

	Water Table Depth (inches):
	>60
	>60

	Flooding:

Frequency:

Duration:
	none
none
	
occasional
very brief

	Ponding:

Depth (inches):

Frequency:

Duration:
	
  
none
 FORMDROPDOWN 


	
  
none
 FORMDROPDOWN 



	Runoff Class:
	negligible
	very high

	Aspect: (1) W
Aspect: (2) SE
	
	


Climatic Features

Average annual precipitation ranges from 30 to 60 inches.   On westward-facing slopes (South Kona and part of Kau), most of the precipitation falls from March through June, with May being the wettest month.  On southeastward-facing slopes (part of Kau), most of the precipitation falls from November through March, with January being the wettest month.  Average annual temperature ranges from 68 to 74 degrees F.  The climate can be generally classified as dry ustic and tropical in nature.
Climate chart for westward-facing slopes
	
	Minimum
	Maximum

	Frost Free Period (days):
	365
	365

	Freeze Free Period (days):
	365
	365

	Mean Annual Precipitation (inches):
	30
	60


	Monthly Precipitation (inches) and Temperature (0F)

	Month
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Precip. Min.
	0.0
	0.5
	2.0
	1.0
	2.0
	0.7
	1.0
	0.5
	1.0
	0.0
	0.5
	0.4

	Precip Max.
	12.0
	11.0
	11.0
	14.0
	17.0
	16.0
	10.0
	16.0
	9.0
	17.0
	9.0
	12.0

	Temp. Min
	60
	60
	60
	62
	63
	63
	64
	65
	65
	64
	63
	62

	Temp. Max
	76
	77
	77
	78
	78
	80
	80
	81
	80
	81
	80
	80

	Climate Station: (1)
Climate Station: (2)
	2.0 Manuka 1929 to 1966
     


Climate chart for southeastward-facing slopes
	
	Minimum
	Maximum

	Frost Free Period (days):
	365
	365

	Freeze Free Period (days):
	365
	365

	Mean Annual Precipitation (inches):
	30
	60

	Monthly Precipitation (inches) and Temperature (0F)

	Month
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Precip. Min.
	1.3
	4.1
	4.9
	2.5
	0.4
	0.2
	0.5
	1.7
	1.9
	1.5
	0.4
	0.5

	Precip Max.
	28.7
	20.0
	20.0
	20.4
	14.0
	6.6
	6.1
	15.5
	13.6
	12.5
	19.8
	25.7

	Temp. Min
	63
	62
	63
	64
	65
	67
	68
	68
	68
	67
	67
	64

	Temp. Max
	76
	69
	70
	70
	71
	73
	74
	74
	75
	74
	73
	71

	Climate Station: (1)
Climate Station: (2)
	14.0 Naalehu 1890-1966 (precipitation), 1950-1966 (temperature)
     


Influencing Water Features

There are no water features influencing this site.
Representative Soil Features

Typical soils are of three types: highly decomposed plant materials, either moderately deep in `a`a or shallow over pahoehoe; very shallow to shallow medial silt loams and medial sandy loams formed in rapidly weathered volcanic ash deposited over pahoehoe; and moderately deep to deep silt loams and silty clay loams formed in rapidly weathered volcanic ash deposited over `a`a or pahoehoe.  Soils in intact lama forests often have a distinctive brown organic surface layer.  The soils are somewhat excessively to well drained.  Available water capacity (AWC) in most soils ranges from 1 to 3 inches; some deep ash soils have available water capacity of 5 to 8 inches.  AWC refers to the volume of water available to plants in the upper 40 inches of soil, including rocks, at field capacity.  Permeability is rapid in soils but can be very slow in underlying pahoehoe.  Runoff potential ranges from negligible in `a`a to very high over pahoehoe.  Moist colors range from black and very dark brown to dark reddish brown and very dusky red.  Soil reactions (pH) range from strongly acid to neutral in surface horizons and strongly acid to neutral in deeper subsurface layers.  Extremes of pH (CaCl2) range from a low of 4.1 in Fluvents (a localized soil) to a high of 7.5 (horizons of Noio, Punalu`u, and Waiaha series).  Erosion potential is slight.  Soil temperature regimes range from isohyperthermic to isothermic.  Soil moisture regimes are ustic (in most years, dry for more than 90 cumulative days but less than 180 days). 
	Predominant Parent Materials:
Kind: highly decomposed plant materials or volcanic ash
Origin:      
	Surface Texture: (1)  FORMDROPDOWN 

Surface Texture: (2)  FORMDROPDOWN 

Subsurface Texture Group:  FORMDROPDOWN 


	Surface Fragments <=3" (%Cover): 0-40
Surface Fragments >3" (%Cover): 0-40
	Rock Fragments <=3" (%Volume): 0-75
Rock Fragments >3" (%Volume): 0-75

	Drainage Class: well to excessively
	Permeability Class: impermeable to rapid

	
	Minimum
	Maximum

	Depth (inches):
	2
	79

	Electrical Conductivity (mmhos/cm):
	0
	2

	Sodium Adsorption Ratio:
	0
	0

	Soil Reaction (1:1 Water):
	5.6
	7.3

	Soil Reaction (.0-1M CaC12):
	5.2
	7.5

	Available Water Capacity (inches):
	1
	8


Plant Communities
Ecological Dynamics of the Site

This ecological site primarily occurs on rocky, shallow substrates in relatively hot, dry regions of Kona and Kau, and formerly occurred on some moderately deep to deep ash soils in Kau that were converted to sugarcane plantations and are now primarily guineagrass pastures. 
Where South Kona Dry Forest grades into drier coastal areas, the canopy becomes shorter and sparser.  Where the dry forest grades into wetter forests at higher elevations the canopy can be dominated by a transitional forest dominated by olopua and papala kepau.   Soil map units are not available to make a separate ecological site, so map units for this transitional forest are correlated to the lowest elevations of the Kona Wet Forest ecological site on westward-facing slopes in Kona and parts of Kau and to the highest elevations of the South Kona Dry Forest on southeastward-facing slopes in Kau.  A table of a composite representation of this plant community is included in this ecological site description.  Management is similar to that of the South Kona Dry Forest.
This ecological site is subject to localized, infrequent fires caused by lava flows.  In the past, native vegetation would recover.  Today, increased fuel loads from alien grasses and swordferns carry and intensify fires caused by humans or rare lava flows.  The original forest plant community is now highly fragmented due to agriculture, urban development, domestic and feral ungulate foraging, alien species invasion, and recent volcanic eruptions.  The small extents of existing native vegetation stands and prevalence of weeds make repopulation of burned sites by native species unlikely.  Foraging by cattle, pigs, and/or goats, or  clearing and abandonment accelerate invasion by alien weeds.  However, alien weeds appear able to successfully invade native stands regardless of human or ungulate disturbances.  Major weeds include christmasberry, silk oak, common guava, lantana, huehue haole, broomsedge, beardgrass, and alien swordfern.  Fountaingrass occurs rarely but may become a major weed in the future.  Guineagrass pastures become infested with unpalatable grasses with improper grazing management.
State and transition diagram
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State 1 – Native Dry Forest

Plant Community 1

This state represents the Historic Climax Plant Community.  The dominant tree canopy can be lama, ohia, or a combination of both.  Within any given soil map component, geologic age may vary enough to affect the composition of the native plant community.  Ohia dominates the forest canopy on younger lava flows and lama dominates on slightly older flows within the same age category on the geology map.  The general aspect is a forest of medium height overstory with a nearly closed canopy dominated by lama (to 40 feet tall) or ohia (to 70 feet tall).  Lama-dominated forests have standing live timber of 400-1500 cubic feet per acre; ohia-dominated forests range from 400-2300 cubic feet per acre.  This plant community evolved without foraging by large mammals or extensive and/or frequent fires. Many species that are rare today, such as sandalwood, ohe makai, wiliwili, and halapepe, were more common as recently as 100 years ago.  Other species, such as loulu (Pritchardia affinis), have almost completely disappeared. 
Where this ecological site grades into wetter forests at higher elevations in the region from Naalehu to northeast of Pahala, the original canopy was dominated by a transitional forest characterized by the dominance of olopua (Nestegis sandwicensis), papala kepau (Pisonia brunoniana), hame (Antidesma pulvinatum), and aiea (Nothocestrum breviflorum).  All of this zone was utilized as sugar plantation until late in the 20th century.  Today, most of this zone is utilized as pasture.  A table of a composite representation of this plant community is included in this ecological site description.
Because there has been so much disturbance by human activities, fire, and ungulates, the following interpretation (with some direct quotes) of a historical account (Rock 1913) of the natural vegetation is included here to better describe the native plant community:
On South Kona lava fields, dry forest trees were found down to the seashore, but tended to be small in stature in the very hot, dry areas nearest the ocean.  The most common species near the shore were `ohe makai (Reynoldsia sandwicensis), ohia (Metrosideros polymorpha), and alahe`e (Psydrax odorata).  Away from the shore and then throughout the rest of the dry forest the most common tree was halapepe (Pleomele hawaiiensis).  The dry forest understory was sparse, containing nehe (Lipochaeta species), hue hue (Cocculus orbiculatus), and anunu (Sicyos anunu).  Native grasses included pili (Heteropogon contortus) and kakonakona (Panicum torridum).

In the deeper ash soils on southeastern-facing slopes in Kau, aiea (Nothocestrum breviflorum) occurred;  papala kepau (Pisonia brunoniana) and olopua (Nestegis sandwicensis) were very common, and hame (Antidesma pulvinatum) was present.  On younger soils on `a`a and pahoehoe lavas on westward-facing slopes in Kau and Kona, ohia and maua (Xylosma hawaiiense) were very common.  Also present were hame and mamaki (Pipturus albidus).  In some areas, kulu`i (Nototrichium sandwicense) and halapepe formed the main plant growth along with ho`oawe (Pittosporum), kopiko (Psychotria), sandalwood (Santalum paniculatum), `ohe makai, kauila (Alphitonia ponderosa), and manono (Hedyotis sp.).

Below the highway to 1000 feet elevation, common plants were lama, wiliwili (Erythrina sandwicensis), `ohe makai, alahe`e, pandanus (Pandanus tectorius), and the shrub maiapilo (Capparis sandwichiana) “to ten feet high.”  Above 1000 feet were olopua, lama, kulu`i, papala (Charpentiera obovata), papala kepau, two species of hame (Antidesma platyphyllum and pulvinatum), ho`oawe, halapepe, kopiko, maua, and an occasional kauila (Colubrina oppositifolia, a different “kauila” from the one mentioned earlier).  The other kauila (Alphitonia ponderosa) tended to be found on younger lava flows.  `Ohe makai and lama were stunted at lower elevations, but were up to 40-50 feet tall and 24 inch diameter at these higher elevations.  The shrub ulei was abundant; it was erect, several inches thick, and 15-20 feet tall.  There were only a few ala`a (Pouteria sandwicensis), and sandalwood trees were small.  Apparently uhiuhi trees (Caesalpinia kavaiensis) were rare, and the author did not see hibiscus.

Pathways from this state/plant community
To State 2, Native Forest with Alien Understory, via “H or L with M&N”:

H = continuous grazing (by domestic livestock); L = foraging by feral ungulates; M = lack of native plant regeneration; N = gradual weed invasion.

Native Dry Forest changes to Native Forest with Alien Understory grazing, browsing, rooting, and trampling by domestic or feral ungulates (cows, sheep, goats, pigs).  These activities destroy small native plant species and seedlings and saplings of large species.  Regeneration of the native forest is prevented, leading to tree populations consisting almost entirely of mature plants.  Lack of competition from native plants, introduction of weed seeds, and disturbance of the soil lead to accelerated transformation to Native Forest with Alien Understory.  Weeds can invade intact native forest even in the absence of ungulates and gradually bring about the changes noted above.  In particular, weedy vines (i.e., huehue haole and cat’s claw), shrubs (lantana), and small trees (christmasberry) will grow under intact native canopies and begin to degrade the forest.  Eventually alien grasses and swordferns take advantage of increased light availability to produce fine fuels that will carry catastrophic wildfires that destroy the native tree canopy.
To State 3, Guineagrass Pasture, via “A&K”:

A = land clearing; K = pasture establishment.

Native Dry Forest can be converted to Guineagrass Pasture by clearing the forest with heavy machinery and planting desirable pasture species, usually guineagrass and glycine.  On lava substrates, underlying lava rock is ripped and crushed by heavy machinery to produce Ustarents (seasonally dry, sandy, organic) soils.  Ripping and crushing produces some fine mineral particles and small, abundant gaps between the rock fragments.  However, about 50% of the soil organic matter may be lost in the process due to exposure to air and higher temperatures.  

To State 6, Alien Forest, via “C&L&M&N”:

C = lack of fire; L = foraging by feral ungulates; M = lack of native plant regeneration; N = gradual weed invasion.

Native Dry Forest can convert to Alien Forest by gradual replacement of the overstory by fast-growing and tall alien trees that outcompete native species.  This process is accelerated by ungulate foraging that directly impacts native species more than alien species and greatly reduces regeneration of native species.

Plant species listed in the following tables have been observed in the course of field work or are derived from reliable records.

Abbreviations:

Origin: n = native (endemic or indigenous); a = alien (introduced by humans).

Type: t = tree; tf = tree fern; s = shrub; h = herb (forb); v = vine; f = fern; g = grasslike (grasses, sedges, rushes).

Composite representation of State 1, Plant Community 1, South Kona Native Dry Forest.  See historical description by Rock (1913) above for more details.
	Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	Local

common name
	NRCS

common name
	Origin
	Type
	NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Diospyros sandwicensis
	1
	1
	1
	50
	1
	
	50
	lama
	lama
	n
	t
	DISA10

	Psydrax odoratum
	1
	5
	20
	
	
	
	20
	alahe`e
	alahe`e
	n
	t
	CAOD2

	Metrosideros polymorpha
	tr
	tr
	tr
	1
	1
	
	1
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Myoporum sandwicense
	tr
	tr
	1
	
	
	
	1
	naio
	naio
	n
	t
	MYSA

	Erythrina sandwicensis
	tr
	tr
	tr
	1
	
	
	1
	wili wili
	wili wili
	n
	t
	ERSA11

	Reynoldsia sandwicensis
	tr
	tr
	tr
	1
	1
	
	1
	`ohe makai
	`ohe makai
	n
	t
	RESA

	Pleomele hawaiiensis
	tr
	tr
	1
	1
	
	
	1
	hala pepe
	Hawai'i hala pepe
	n
	t
	PLHA4

	Pritchardia affinis
	 
	?
	?
	?
	?
	?
	
	?
	loulu
	Hawai`i pritchardia
	n
	t
	PRAF

	Sophora chrysophylla
	tr
	1
	1
	tr
	
	
	1
	mamani
	mamani
	n
	t
	SOCH

	Xylosma hawaiiense
	tr
	tr
	1
	1
	
	
	1
	maua
	Hawai`i brushholly
	n
	t
	XYHA

	Bobea timonioides
	tr
	tr
	tr
	tr
	
	
	tr
	`ahakea
	`ahakea
	n
	t
	BOTI

	Colubrina oppositifolia
	tr
	tr
	tr
	tr
	
	
	tr
	kauila
	kauila
	n
	t
	COOP

	Melicope hawaiensis
	tr
	tr
	1
	1
	
	
	1
	mokihana
	mokihana kukae moa
	n
	t
	MEHA4

	Kokia drynarioides
	tr
	tr
	tr
	tr
	
	
	tr
	koki`o
	Hawai`i treecotton
	n
	t
	CODR

	Santalum paniculatum
	tr
	tr
	1
	1
	
	
	1
	`iliahi
	mountain sandalwood
	n
	t
	SAPA7

	Pandanus tectorius
	1
	1
	1
	1
	
	
	1
	pandanus
	Tahitian screwpine
	n
	t
	PATE2

	Chamaesyce celastroides
	1
	1
	1
	
	
	
	1
	`akoko
	`ekoko
	n
	s
	CHCE

	Chamaesyce multiformis
	1
	1
	1
	
	
	
	1
	`akoko
	variable sandmat
	n
	s
	CHMU3

	Nototrichium sandwicense
	tr
	1
	1
	
	
	
	1
	kulu`i
	Hawai`i rockwort
	n
	s
	NOSA

	Senna gaudichaudii
	 
	1
	1
	
	
	
	
	1
	kolomona
	Gaudichaud's senna
	n
	s
	SEGA2

	Dodonaea viscosa
	1
	5
	5
	
	
	
	10
	`a`ali`i
	Florida hopbush
	n
	s
	DOVI

	Waltheria indica
	tr
	
	
	
	
	
	tr
	uhaloa
	uhaloa
	n
	s
	WAIN

	Sida fallax
	1
	5
	
	
	
	
	5
	ilima
	yellow ilima
	n
	s
	SIFA

	Osteomeles anthyllidifolia
	1
	1
	5
	
	
	
	5
	`ulei
	Hawai'i hawthorn
	n
	s
	OSAN

	Wikstroemia sandwicensis
	tr
	1
	5
	
	
	
	5
	`akia
	variableleaf false ohelo
	n
	s
	WISA

	Neraudia ovata
	tr
	tr
	
	
	
	
	tr
	neraudia
	Big Island ma`oloa
	n
	h
	NEOV

	Lipochaeta sp.
	1
	
	
	
	
	
	1
	nehe
	nehe
	n
	h
	LIPOC2

	Peperomia sp.
	1
	
	
	
	
	
	1
	`ala`ala wai nui
	peperomia
	n
	h
	PEPER

	Alyxia oliviformis
	1
	
	
	
	
	
	1
	maile
	maile
	n
	v
	ALOL2

	Cocculus orbiculatus
	1
	
	
	
	
	
	1
	huehue
	queen coralbead
	n
	v
	COOR11

	Cassytha filiformis
	1
	
	
	
	
	
	1
	dodder laurel
	devil's gut
	n
	v
	CAFI4

	Canavalia hawaiiensis
	1
	
	
	
	
	
	1
	`awikiwiki
	puakauhi
	n
	v
	CAHA12

	Psilotum nudum
	1
	
	
	
	
	
	1
	moa
	whisk fern
	n
	f
	PSNU

	Lepisorus thunbergianus
	tr
	
	
	
	
	
	tr
	pakahakaha
	weeping fern
	n
	f
	LETH6

	Heteropogon contorus
	1
	
	
	
	
	
	1
	pili
	tanglehead
	n
	g
	HECO10

	Panicum torridum
	1
	
	
	
	
	
	1
	kakonakona
	torrid panicgrass
	n
	g
	PACO

	Grasslike
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Forbs
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Vines
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	1
	10
	10
	
	
	
	20
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	1
	5
	20
	50
	1
	
	70
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 


Composite representation of State 1, Plant Community 1, South Kona Native Dry Forest.  See historical description by Rock (1913) above for more details.

	Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	Local

common name
	NRCS

common name
	Origin
	Type
	NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Litter (not logs)
	60
	
	
	
	
	
	60
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	20
	
	
	
	
	
	20
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 


Understory species canopy cover under a range of overstory canopy covers in Native Dry Forest.
	Common Name
	Scientific Name
	Understory Species Canopy Cover as a Function of Overstory Canopy Cover

	
	
	Overstory Canopy Cover Percent

	
	
	10
	50
	80

	Hawai`i rockwort
	Nototrichium sandwicense
	5
	1
	0

	ilima
	Sida fallax
	5
	1
	1

	ulei
	Osteomeles anthyllidifolia
	10
	5
	1

	`a`ali`i
	Dodonaea viscosa
	10
	5
	1


[image: image2.jpg]


State 1, Plant Community 1, Native Dry Forest plant community.  Note sparse understory and large amount of lama leaf litter.
Composite representation of the moister, transitional olopua-papala kepau variant of State 1, Plant Community 1, South Kona Dry Forest.
	 

 
Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	 

NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Nestegis sandwicensis
	1
	1
	30
	50
	1
	
	80
	olopua
	Hawai`i olive
	n
	t
	NESA2

	Pisonia brunoniana
	tr
	tr
	1
	5
	
	
	5
	papala kepau
	Australasian catchbirdtree
	n
	t
	PIBR3

	Metrosideros polymorpha
	tr
	tr
	tr
	1
	5
	1
	5
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Diospyros sandwicensis
	tr
	1
	1
	1
	tr
	
	5
	lama
	lama
	n
	t
	DISA10

	Psydrax odoratum
	tr
	1
	1
	5
	
	
	5
	alahe`e
	alahe`e
	n
	t
	CAOD2

	Flueggea neowawraea
	?
	?
	?
	?
	?
	?
	?
	mehamehame
	mehamehame
	n
	t
	FLNE

	Pritchardia schattaueri
	?
	?
	?
	?
	?
	?
	?
	loulu
	lands of papa pritchardia
	n
	t
	PRSC

	Pisonia sandwicensis
	tr
	tr
	tr
	tr
	
	
	tr
	aulu
	aulu
	n
	t
	PISA5

	Streblus pendulinus
	tr
	tr
	tr
	tr
	
	
	tr
	`a`ia`i
	Hawai`i roughbush
	n
	t
	STPE3

	Tetraplasandra sp.
	tr
	tr
	tr
	1
	
	
	1
	`ohe mauka
	tetraplasandra
	n
	t
	TETRA11

	Pittosporum sp.
	tr
	tr
	1
	1
	
	
	1
	ho`awa
	cheesewood
	n
	t
	PITTO

	Xylosma hawaiiense
	tr
	tr
	1
	1
	
	
	1
	maua
	Hawai`i brushholly
	n
	t
	XYHA

	Myrsine lessertiana
	1
	1
	1
	1
	
	
	1
	kolea lau nui
	kolea lau nui
	n
	t
	MYLE2

	Psychotria sp.
	1
	1
	1
	1
	
	
	5
	kopiko
	wild coffee
	n
	t
	PSYCH

	Hedyotis terminalis
	1
	1
	1
	
	
	
	1
	manono
	variable starviolet
	n
	t
	HETE21

	Melicope sp.
	tr
	tr
	tr
	tr
	
	
	1
	alani
	melicope
	n
	t
	MELIC3

	Alphitonia ponderosa
	tr
	tr
	tr
	tr
	
	
	1
	kauila
	Hawai`i kauilatree
	n
	t
	ALPO3

	Reynoldsia sandwicensis
	tr
	tr
	tr
	tr
	
	
	tr
	`ohe makai
	`ohe makai
	n
	t
	RESA

	Pipturus albidus
	1
	1
	1
	
	
	
	1
	mamaki
	Waimea pipturus
	n
	t
	PIAL2


Composite representation of the moister, transitional olopua-papala kepau variant of State 1, Plant Community 1, South Kona Dry Forest.

	 

 
Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	 

NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Charpentiera sp.
	tr
	tr
	tr
	tr
	
	
	tr
	papala
	papala
	n
	t
	CHARP

	Myoporum sandwicense
	tr
	tr
	tr
	
	
	
	tr
	naio
	naio
	n
	t
	MYSA

	Santalum paniculatum
	tr
	tr
	tr
	tr
	
	
	tr
	`iliahi
	mountain sandalwood
	n
	t
	SAPA7

	Sophora chrysophylla
	tr
	tr
	tr
	
	
	
	tr
	mamani
	mamani
	n
	t
	SOCH

	Antidesma pulvinatum
	1
	1
	1
	
	
	
	1
	hame
	hame
	n
	t
	ANPU2

	Cibotium glaucum
	tr
	tr
	1
	
	
	
	1
	hapu`u
	hapu`u
	n
	tf
	CIGL

	Dodonaea viscosa
	tr
	tr
	tr
	
	
	
	tr
	`a`ali`i
	Florida hopbush
	n
	s
	DOVI

	Coprosma sp.
	1
	1
	5
	
	
	
	5
	pilo
	mirrorplant
	n
	s
	COPRO

	Styphelia tameiameiae
	tr
	tr
	
	
	
	
	tr
	pukiawe
	pukiawe
	n
	s
	STTA

	Osteomeles anthyllidifolia
	tr
	1
	tr
	
	
	
	1
	`ulei
	Hawai`i hawthorn
	n
	s
	OSAN

	Wikstroemia sandwicensis
	tr
	tr
	1
	
	
	
	1
	`akia
	variableleaf false ohelo
	n
	s
	WISA

	Peperomia sp.
	1
	
	
	
	
	
	1
	`ala`ala wai nui
	peperomia
	n
	h
	PEPER

	Cocculus orbiculatus
	1
	
	
	
	
	
	1
	huehue
	queen coralbead
	n
	v
	COOR11

	Freycinetia arborea
	tr
	
	
	
	
	
	tr
	`ie`ie
	`ie`ie
	n
	v
	FRAR

	Ipomoea indica
	1
	
	
	
	
	
	1
	morning glory
	oceanblue morning glory
	n
	v
	IPIN

	Cassytha filiformis
	1
	
	
	
	
	
	1
	dodder laurel
	devil's gut
	n
	v
	CAFI4

	Canavalia hawaiiensis
	1
	
	
	
	
	
	1
	`awikiwiki
	puakauhi
	n
	v
	CANAV

	Alyxia oliviformis
	1
	
	
	
	
	
	1
	maile
	maile
	n
	v
	ALOL2

	Embelia pacifica
	1
	
	
	
	
	
	1
	kilioe
	kilioe
	n
	v
	EMPA

	Nephrolepis exaltata
	1
	
	
	
	
	
	1
	Boston swordfern
	Boston swordfern
	n
	f
	NEEX

	Psilotum nudum
	1
	
	
	
	
	
	1
	moa
	whisk fern
	n
	f
	PSNU

	Lycopodiella cernua
	1
	
	
	
	
	
	1
	clubmoss
	staghorn clubmoss
	n
	f
	LYCE2

	Lepisorus thunbergianus
	1
	
	
	
	
	
	1
	pakahakaha
	weeping fern
	n
	f
	LETH6

	Adenophorus pinnatifidus
	1
	
	
	
	
	
	1
	 
	graceful kihifern
	n
	f
	ADPI

	Elaphoglossum crassifolium
	1
	
	
	
	
	
	1
	stag's tongue, `ekaha
	royal tonguefern
	n
	f
	ELCR2

	Cyperus sp.
	tr
	
	
	
	
	
	tr
	flatsedge
	flatsedge
	n
	g
	CYPER

	Carex wahuensis
	tr
	
	
	
	
	
	tr
	 
	Oahu sedge
	n
	g
	CAWA

	Grasslike
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Native Forbs
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Vines
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	1
	1
	5
	
	
	
	5
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	1
	10
	10
	20
	5
	1
	40
	 
	 
	 
	 
	 

	Tree ferns (native)
	tr
	tr
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	30
	
	
	
	
	
	30
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Litter (not logs)
	70
	
	
	
	
	
	70
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	50
	
	
	
	
	
	50
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Bare Soil
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 


[image: image3.jpg]



Transitional olopua-papala kepau variant of State 1, Plant Community 1, South Kona Dry Forest.
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State 2 – Native Forest with Alien Understory

Plant Community 2
This state is comprised of one plant community having an open canopy of common native trees (ohia or lama) with an understory of alien grasses, ferns, and shrubs.   Foraging by feral or domestic ungulates removes native understory plants and prevents regeneration of overstory species, resulting in a mature and diminishing canopy of native trees.  It may also occur more gradually by weed invasion into intact native forest, particularly by vines that completely envelop and kill small and medium-size native plants.  The understory of this plant community contains large amounts of fine fuels that are very susceptible to wildfire.
Pathways from this state/plant community

To State 3, Guineagrass Pasture, via “A&B&K”:

A = land clearing; B = weed control; K = pasture establishment.
Native Forest with Alien Understory can be converted to Guineagrass Pasture by land clearing with heavy machinery followed up by weed control.  Land clearing would probably promote germination of the large weed seed bank in the soil.  On lava substrates, underlying lava rock is ripped and crushed by heavy machinery to produce Ustarents (seasonally dry, sandy, organic) soils.  Ripping and crushing produces some fine mineral particles and small, abundant gaps between the rock.  However, about 50% of the soil organic matter may be lost in the process due to exposure to air and higher temperatures.  After clearing and weed control, the site would be planted to pasture species, usually guineagrass and glycine or desmodium.
To State 4, Weedy Grassland, via “E and/or M”:

E = fire; M = lack of native plant regeneration.

Native Forest with Alien Understory convert to Weedy Grassland most easily by wildfire carried by the heavy fuel loads of alien grasses and ferns.  The remnant overstory of mature native trees would be killed.  It is possible that this conversion could occur gradually through lack of native tree regeneration caused by competition with aggressive weedy species.

Composite representation of State 2, Plant Community 2, Native Forest with Alien Understory.
	Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	Local

common name
	NRCS

common name
	Origin
	Type
	NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	
	
	
	
	
	

	Metrosideros polymorpha
	1
	1
	5
	20
	5
	20
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Sophora chrysophylla
	
	
	1
	1
	
	1
	mamani
	mamani
	n
	t
	SOCH

	Schinus terebinthifolius
	
	
	1
	1
	
	1
	christmasberry
	Brazilian peppertree
	a
	t
	SCTE

	Osteomeles anthyllidifolia
	1
	1
	1
	
	
	1
	`ulei
	Hawai'i hawthorn
	n
	s
	OSAN

	Dodonaea viscosa
	1
	5
	5
	
	
	10
	`a`ali`i
	Florida hopbush
	n
	s
	DOVI

	Wikstroemia sandwicensis
	
	1
	1
	
	
	1
	`akia
	variableleaf false ohelo
	n
	s
	WISA

	Styphelia tameiameiae
	1
	10
	10
	
	
	20
	pukiawe
	pukiawe
	n
	s
	STTA

	Lantana camara
	1
	5
	1
	
	
	5
	lantana
	lantana
	a
	s
	LACA2

	Cocculus orbiculatus
	1
	
	
	
	
	1
	huehue
	queen coralbead
	n
	v
	COOR11

	Passiflora suberosa
	1
	
	
	
	
	1
	huehue haole
	corkystem passionflower
	a
	v
	PASU3

	Caesalpinia decapetala
	1
	
	
	
	
	1
	cat's claw
	shoofly
	a
	v
	CADE15

	Ageratina riparia
	1
	
	
	
	
	1
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

	Phymatosorus grossus
	1
	
	
	
	
	1
	maile-scented fern
	 
	a
	f
	PHGR21

	Nephrolepis multiflora
	10
	
	
	
	
	10
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Urochloa maxima
	1
	1
	
	
	
	1
	guineagrass
	guineagrass
	a
	g
	URMA3

	Oplismenus hirtellus
	1
	
	
	
	
	1
	basketgrass
	bristle basketgrass
	a
	g
	OPHI

	Schizachyrium condensatum
	5
	1
	
	
	
	5
	beardgrass
	Colombian bluestem
	a
	g
	SCCO10

	Cymbopogon refractus
	60
	
	
	
	
	60
	barbwire grass
	barbwire grass
	a
	g
	CYRE

	Grasslike
	60
	1
	
	
	
	60
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Vines
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	10
	
	
	
	
	10
	 
	 
	 
	 
	 

	Native Shrubs
	1
	10
	20
	
	
	30
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	5
	1
	
	
	5
	 
	 
	 
	 
	 

	Native Trees
	1
	1
	5
	20
	5
	20
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	1
	1
	
	1
	 
	 
	 
	 
	 

	Lichen
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Litter (not logs)
	5
	
	
	
	
	5
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	5
	
	
	
	
	5
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	1
	
	
	
	
	1
	 
	 
	 
	 
	 


Understory species canopy cover under a range of overstory canopy covers in Native Forest with Alien Understory. 
	Common Name
	Scientific Name
	Understory Species Canopy Cover as a function of Overstory Canopy Cover

	
	
	Overstory Canopy Cover Percent

	
	
	20
	40
	60

	`a`ali`i
	Dodonaea viscosa
	10
	5
	1

	pukiawe
	Styphelia tameiameiae
	10
	5
	1

	christmasberry
	Schinus terebinthifolius
	1
	1
	1

	lantana
	Lantana camara
	30
	20
	10

	alien swordfern
	Nephrolepis multiflora
	20
	20
	10

	huehue haole
	Passiflora suberosa
	1
	10
	20

	barbwire grass
	Cymbopogon refractus
	60
	30
	5

	beardgrass
	Schizachyrium condensatum
	20
	10
	10
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State 2, Plant Community 2, Native Forest with Alien Understory plant community.  Alien swordferns are visible in the foreground.
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State 3 – Guineagrass Pasture
Plant Community 3

This state is comprised of one plant community representing managed pasture with introduced grasses, forbs, and small trees.  Scattered, large monkeypod trees are often present.  Some pastures have been established on moderately deep and deep ash soils on former sugarcane plantations.  Others were cleared from the original forest, and in many cases the underlying lava rock was ripped and crushed by heavy machinery to produce Ustarents (seasonally dry, sandy, organic soils).  Ripping and crushing produces some fine mineral particles and small, abundant gaps between the rock.  However, about 50% of the soil organic matter may be lost in the process due to exposure to air and higher temperatures.

This plant community evolved in recent history.  The aspect is open grassland composed principally of a continuous cover of guineagrass. Most of the naturalized plants evolved in ecosystems in which herbivory and wildfire were important factors. Because this site can border along the ocean or contains gulches that reach the ocean, grass should be managed to control the movement of sediment from water erosion to meet current and future objectives of coastal zone management.  This site is maintained with prescribed grazing and suppression of wildfire.  Total annual, average, air-dry herbage production can range from 8,000 to 16,000 pounds per acre, and can average about 12,000 pounds per acre during an average or normal rainfall year.  On very shallow soils or in dry extremes of this ecological site, herbage production may be only about 80% of those amounts.  The major plant growth period is from mid-spring to early summer.

Kikuyugrass is suitable as an alternative for guineagrass in higher rainfall areas of this ecological site.  These areas include higher elevations as well as sites near South Point that have Kea`a cobbly medial loam (soil map units 290 and 291),  Kea`a-Kiolaka`a complex (map unit 292), and Kioloaka`a medial loam (map unit 305) that catch the edges of storms coming from the northeast.

With continuous heavy grazing, particularly by cattle, dominant perennial grasses like guineagrass and Napier elephantgrass decrease.  Koa-haole (ekoa), bush indigo, and glycine will also decrease under heavy grazing pressure.  Pitted beardgrass can be the primary increaser under such circumstances; others include: Natal redtop, barbwiregrass, feather fingergrass, Rhodesgrass, and wiregrass (sometimes called goosegrass), and lesser amounts of rattail, Japanese tea, and sensitive plant.  With severe deterioration, shrubby species can increase to dominate.  Such shrubby species include lantana, apple of sodom, false mallow, cocklebur, Sacramento bur, balloon plant, christmasberry, hairy fleabane, and castor bean.  Less desirable grasses such as crabgrass, large crabgrass, sandbur, and noxious weedy forbs can eventually invade this site.  Shortgrasses such as Bermudagrass can follow these less desirable grasses under severe deterioration.

Pathways from this state/plant community

To State 1, Native Dry Forest, via “B&C&D&O”:

B = weed control; C = lack of fire; D = native plant restoration; O = exclusion of domestic and feral ungulates.

It may be possible to convert Guineagrass Pasture to a plant community resembling Native Dry Forest.  Weed control would be applied to pasture species and the many opportunistic plant species that would invade the site.  Weed control would be a perpetual process to capture and maintain the site.  Fire and domestic and feral ungulates would have to be excluded.  Extensive planting of native species would follow.  On sites where the soils have been converted to Ustarents by ripping and crushing by heavy machinery, forest restoration may be more problematic due to the dramatic changes in the soil.  Ustarents appear to be a very favorable seedbed for alien weeds.

To State 4, Weedy Grassland, via “E or H”:
E = fire; H = continuous grazing.

Guineagrass Pasture may convert to Weedy Grassland by wildfire that would reduce competitiveness of guineagrass and allow invasion of weeds, particularly undesirable grasses.  Continuous grazing without adequate rest for the pasture will have the same result.  This conversion by either factor can be avoided if timely application of deferred and/or prescribed grazing is carried out to allow recovery of desirable pasture species before weeds become dominant.

To State 5, Alien Shrubland, via “C&I”:
C = lack of fire; I = abandonment.

Guineagrass pasture can convert to Alien Shrubland after abandonment, if wildfires do not occur, by gradual invasion of christmasberry.  If the pasture contained koa haole before abandonment, the trees will overtop the guineagrass and increase their cover.
State 3, Plant Community 3, Guineagrass Pasture.
This list of plants and their relative proportions are based on near-normal years.  Fluctuations in species composition and relative production may change from year to year depending upon precipitation or other climatic factors.

	Common/Group Name
	Scientific Name
	Symbol
	Functional Group
	lbs./acre
	% Comp

	GRASSES

	Naturalized Warm Season Tallgrasses
	 
	1
	9600-10,200
	80-85

	guineagrass
	Panicum maximum
	PAMA4
	1
	9600-10,200
	80-85

	Napier elephantgrass
	Pennisetum purpureum
	PEPU2
	1
	T-120
	T-1

	Naturalized Warm Season Mid-Grasses
	 
	2
	T-360
	T-3

	pitted beardgrass
	Bothriochloa pertusa
	BOPE2
	2
	T-120
	T-1

	Rhodesgrass
	Chloris gayana
	CHGA2
	2
	T-120
	T-1

	feather fingergrass
	Chloris virgata
	CHVI4
	2
	T-120
	T-1

	Natal redtop
	Melinis repens
	MERE9
	2
	T-120
	T-1

	rattail
	Sporobolus africanus
	SPAF
	2
	T-120
	T-1

	crabgrass
	Digitaria pruriens
	DIPR
	2
	T-120
	T-1

	large crabgrass
	Digitaria sanguinalis
	DISA
	2
	T-120
	T-1

	wiregrass (goosegrass)
	Eleusine indica
	ELIN3
	2
	T-120
	T-1

	barbwiregrass
	Cymbopogon refractus
	CYRE
	2
	T-120
	T-1

	broomsedge
	Andropogon virginicus
	ANVI
	2
	T-120
	T-1

	beardgrass
	Schizachyrium condensatum
	SCCO10
	2
	T-120
	T-1

	Naturalized Warm Season Shortgrasses
	 
	3
	T-120
	T-1

	Bermudagrass
	Cynodon dactylon
	CYDA
	3
	T-120
	T-1

	FORBS

	Naturalized Forbs
	 
	4
	120-600
	1-5

	glycine
	Glycine wightii
	GLWI2
	4
	120-360
	1-3

	partridge pea
	Chamaecrista nictitans
	CHNI2
	4
	120-240
	1-2

	sensitive plant
	Mimosa pudica
	MIPU8
	4
	T-120
	T-1

	rattlepod
	Crotalaria mucronata
	CRMU5
	4
	T-120
	T-1

	red pualele
	Emilia sonchifolia
	EMSO
	4
	T-120
	T-1

	common sow thistle
	Sonchus oleraceus
	SOOL
	4
	T-120
	T-1

	lion's ear mint
	Leonotis nepetifolia
	LENE
	4
	T-120
	T-1

	spiny amaranth
	Amaranthus spinosus
	AMSP
	4
	T-120
	T-1

	SHRUBS

	Naturalized Shrubs, Half-Shrubs, and Trees
	 
	5
	2400-4800
	20-40

	kiawe
	Prosopis pallida
	PRPA4
	5
	120-600
	1-5

	koa haole (ekoa)
	Leucaena leucocephala
	LELE10
	5
	2400-4200
	20-35

	bush indigo
	Indigofera suffruticosa
	INSU
	5
	120-360
	1-3

	sweet acacia
	Acacia farnesiana
	ACFA
	5
	T-120
	T-1

	opiuma
	Pithecellobium dulce
	PIDU
	5
	T-120
	T-1

	hairy mallow
	Abutilon grandifolium
	ABGR3
	5
	T-120
	T-1

	sourbush
	Pluchea symphytifolia
	PLSY
	5
	T-120
	T-1

	lantana
	Lantana camara
	LACA2
	5
	T-120
	T-1

	apple of sodom
	Solanum sodomeum
	SOSO4
	5
	T-120
	T-1

	false mallow
	Malvastrum coromandelianum
	MACO6
	5
	T-120
	T-1

	cocklebur
	Xanthium saccharatum
	XASA3
	5
	T-120
	T-1

	Sacramento bur
	Triumfetta semitriloba
	TRSE4
	5
	T-120
	T-1

	christmasberry
	Schinus terebinthifolius
	SCTE
	5
	T-120
	T-1

	balloon plant
	Asclepias physocarpa
	ASPH2
	5
	T-120
	T-1

	castor bean
	Ricinus communis
	RICO3
	5
	T-120
	T-1


	Annual Production lbs./acre
	 

	Above Normal
	16,000

	Normal
	12,000

	Below Normal
	8,000

	Percent Ground Cover
	 

	Plant
	65

	Litter
	30

	Cryptogams
	0

	Bare ground
	5
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State 3, Plant Community 3, Guineagrass Pasture in old sugarcane field.  Note stand of christmasberry trees in background.
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State 4 – Weedy Grassland
Plant Community 4
This plant community is an open grassland dominated by alien species of limited value to livestock and high susceptibility to fire.  Key grass species such as guineagrass have been reduced to remnant amounts.  Pitted beardgrass, with lesser amounts of feather fingergrass, Rhodesgrass, Natal redtop, broomsedge, beardgrass, and barwiregrass have increased in abundance and dominate the community.  This community provides significantly less forage amounts than the interpretive community.  Scattered native trees may be present.  Alien trees, such as christmasberry and silk oak, and alien shrubs, such as lantana and sourbush, gradually increase in the absence of fire.
Pathways from this state/plant community

To State 3, Guineagrass Pasture, via “B&G&K”:

B = weed control; G = prescribed grazing; K = pasture establishment.

Weedy Grassland can by converted to Guineagrass Pasture by removing undesirable species and favoring and/or reestablishing desirable pasture species.  If adequate stands of guineagrass remain, prescribed grazing may eventually effect the conversion.  Pitted beardgrass and Natal red top have some value as forage.  However, barbwire grass, broomsedge, and beardgrass are very unpalatable to livestock and therefore difficult to control by grazing.  Competitiveness of broomsedge and beardgrass may be reduced  in pastures with acidic soils by liming the soil to increase pH.  If pasture condition is very poor, weed control followed by reestablishment of guineagrass will be necessary.

To State 5, Alien Shrubland, via “C”:
C = lack of fire.

Sites in Weedy Grassland are invaded by fast-growing shrubs and small trees.  Although Weedy Grassland is highly susceptible to fire, lack of fire for a prolonged period would result in conversion to Alien Shrubland.

Composite representation of State 4, Plant Community 4, Weedy Grassland.
	Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	Local

common name
	NRCS

common name
	Origin
	Type
	NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Metrosideros polymorpha
	
	1
	1
	1
	
	
	1
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Schinus terebinthifolius
	
	1
	1
	
	
	
	1
	christmasberry
	Brazilian peppertree
	a
	t
	SCTE

	Psidium guajava
	tr
	
	
	
	
	
	tr
	common guava
	guava
	a
	t
	PSGU

	Grevillea robusta
	
	
	
	tr
	
	
	tr
	silkoak
	silkoak
	a
	t
	GRRO

	Sophora chrysophylla
	
	tr
	
	
	
	
	tr
	mamani
	mamani
	n
	t
	SOCH

	Styphelia tameiameiae
	1
	1
	1
	
	
	
	1
	pukiawe
	pukiawe
	n
	s
	STTA

	Waltheria indica
	tr
	
	
	
	
	
	tr
	uhaloa
	uhaloa
	n
	s
	WAIN

	Cocculus orbiculatus
	tr
	
	
	
	
	
	tr
	huehue
	queen coralbead
	n
	v
	COOR11

	Desmodium sp.
	1
	
	
	
	
	
	1
	desmodium
	ticktrefoil
	a
	h
	DESMO

	Chamaecrista nictitans
	1
	
	
	
	
	
	1
	partridge pea
	partridge pea
	a
	h
	CHNI2

	Synedrella nodiflora
	1
	
	
	
	
	
	1
	nodeweed
	nodeweed
	a
	h
	SYNO

	Nephrolepis multiflora
	1
	
	
	
	
	
	1
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Schizachyrium condensatum
	tr
	
	
	
	
	
	tr
	beardgrass
	Colombian bluestem
	a
	g
	SCCO10

	Polypogon monspeliensis
	1
	
	
	
	
	
	1
	rabbitsfoot grass
	annual rabbitsfoot grass
	a
	g
	POMO5

	Melinis minutiflora
	1
	
	
	
	
	
	1
	molassesgrass
	molassesgrass
	a
	g
	MEMI2

	Cymbopogon refractus
	90
	
	
	
	
	
	90
	barbwire grass
	barbwire grass
	a
	g
	CYRE

	Grasslike
	90
	
	
	
	
	
	90
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Exotic Vines
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	1
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	
	1
	1
	1
	
	
	1
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	tr
	1
	1
	tr
	
	
	1
	 
	 
	 
	 
	 

	Lichen
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Litter (not logs)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 



State 4, Plant Community 4, Weedy Grassland.

State 5 – Alien Shrubland

Plant Community 5
This state is comprised of one plant community of assorted alien grasses and low but potentially increasing cover of alien small trees and shrubs such as christmasberry, koa haole, opiuma, and kiawe.  Remnant monkeypod trees may be present.  In cases of abandonment and lack of fire the plant community consists of very tall guineagrass and tall koa haole.  There may be a sparse remnant population of small native trees.  In some cases, native a`ali`i shrubs are abundant in this plant community.
Pathways from this state/plant community

To State 4, Weedy Grassland, via “E”:

E = fire.

Alien Shrubland is susceptible to fire.  Ignition due to lava flows, arson, or accident would result in fires that would remove shrubs and small trees, converting the site to Weedy Grassland.

To State 3, Guineagrass Pasture, via “B&G&J&K”:
B = weed control; G = prescribed grazing; J = brush management; K = pasture establishment.

Alien Shrubland may be converted to Guineagrass Pasture by brush management followed by weed control.  Pasture species may then be replanted and maintained by prescribed grazing.  It is possible to eliminate alien shrubs and undergrowth by planting glycine to overtop and kill them in conjunction with foraging by sheep and goats.  This process takes about eight years (Gordon Cran, pers. comm., 2006).

To State 6, Alien Forest, via “C”:
C = lack of fire.

Alien Shrubland will convert to Alien Forest with lack of fire.  Fast-growing species such as christmasberry, silk oak, octopus tree, and autograph tree will constantly invade Alien Shrubland and will quickly overtop and shade out shrubs.

Composite representation of State 5, Plant Community 5, Alien Shrubland.
	Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	 

Local

common name
	 

NRCS

common name
	Origin
	Type
	 

NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Diospyros sandwicensis
	
	tr
	tr
	tr
	
	
	tr
	lama
	lama
	n
	t
	DISA10

	Psydrax odoratum
	tr
	tr
	1
	
	
	
	1
	alahe`e
	alahe`e
	n
	t
	CAOD2

	Metrosideros polymorpha
	
	
	tr
	tr
	
	
	tr
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Schinus terebinthifolius
	1
	1
	5
	1
	
	
	5
	christmasberry
	Brazilian peppertree
	a
	t
	SCTE

	Psidium guajava
	tr
	tr
	1
	
	
	
	1
	common guava
	guava
	a
	t
	PSGU

	Leucaena leucocephala
	tr
	1
	5
	
	
	
	5
	koa haole
	white leadtree
	a
	t
	LELE10

	Dodonaea viscosa
	10
	10
	tr
	
	
	
	20
	`a`ali`i
	Florida hopbush
	n
	s
	DOVI

	Waltheria indica
	tr
	
	
	
	
	
	tr
	uhaloa
	uhaloa
	n
	s
	WAIN

	Sida fallax
	tr
	1
	
	
	
	
	1
	ilima
	yellow ilima
	n
	s
	SIFA

	Lantana camara
	tr
	20
	1
	
	
	
	20
	lantana
	lantana
	a
	s
	LACA2

	Pluchea carolinensis
	tr
	1
	tr
	
	
	
	1
	sourbush
	cure for all
	a
	s
	PLCA10

	Indigofera suffruticosa
	tr
	1
	tr
	
	
	
	1
	bush indigo
	anil de pasto
	a
	s
	INSU

	Agave sisalana
	
	
	tr
	
	
	
	tr
	sisal hemp
	sisal hemp
	a
	s
	AGSI2

	Buddleia asiatica
	tr
	1
	5
	
	
	
	5
	dogtail
	dogtail
	a
	s
	BUAS

	Hyptis pectinata
	tr
	1
	5
	
	
	
	5
	comb hyptis
	comb bushmint
	a
	s
	HYPE3

	Chamaechrista nictitans
	1
	
	
	
	
	
	1
	partridge pea
	partridge pea
	a
	h
	CHNI2

	Ageratina riparia
	1
	
	
	
	
	
	1
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

	Mimosa pudica
	1
	
	
	
	
	
	1
	sensativeplant
	shameplant
	a
	h
	MIPU8

	Cassytha filiformis
	1
	
	
	
	
	
	1
	dodder laurel
	devil's gut
	n
	v
	CAFI4

	Cocculus orbiculatus
	1
	
	
	
	
	
	1
	huehue
	queen coralbead
	n
	v
	COOR11

	Passiflora suberosa
	5
	
	
	
	
	
	5
	huehue haole
	corkystem passionflower
	a
	v
	PASU3

	Nephrolepis multiflora
	20
	
	
	
	
	
	20
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Phymatosorus grossus
	5
	
	
	
	
	
	5
	laua`e
	 
	a
	f
	PHGR21

	Melinis repens
	5
	
	
	
	
	
	5
	Natal redtop
	rose Natal grass
	a
	g
	MERE9

	Andropogon virginicus
	20
	
	
	
	
	
	20
	broomsedge
	broomsedge bluestem
	a
	g
	ANVI2

	Melinis minutiflora
	10
	
	
	
	
	
	10
	molassesgrass
	molassesgrass
	a
	g
	MEMI2

	Urochloa maxima
	1
	
	
	
	
	
	1
	guineagrass
	guineagrass
	a
	g
	URMA3

	Pennisetum setaceum
	1
	
	
	
	
	
	1
	fountaingrass
	crimson fountaingrass
	a
	g
	PESE3

	Grasslike
	30
	
	
	
	
	
	30
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Vines
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Small ferns
	20
	
	
	
	
	
	20
	 
	 
	 
	 
	 

	Native Shrubs
	10
	10
	tr
	
	
	
	20
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	20
	10
	
	
	
	30
	 
	 
	 
	 
	 

	Native Trees
	tr
	tr
	1
	tr
	
	
	1
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	1
	1
	10
	1
	
	
	10
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Litter (not logs)
	50
	
	
	
	
	
	50
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	30
	
	
	
	
	
	30
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Bare Soil
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 


Understory species canopy cover under a range of overstory canopy covers in Alien Shrubland  
	Common Name
	Scientific Name
	Understory Species Canopy Cover as a function of Overstory Canopy Cover

	
	
	Overstory Canopy Cover Percent

	
	
	10
	30
	70

	lantana
	Lantana camara 
	60
	30
	20

	sourbush
	Pluchea symphytifolia
	20
	10
	5

	bush indigo
	Indigofera suffruticosa
	20
	10
	5

	a`ali`i
	Dodonaea viscosa
	40
	10
	5

	alien swordfern
	Nephrolepis multiflora
	40
	40
	20

	maile-scented fern
	Phymatosorus grossus
	1
	10
	20

	guineagrass
	Panicum maximum
	70
	60
	30

	Natal redtop
	Melinis repens
	30
	30
	10

	molassesgrass
	Melinis rhynchelytrum
	30
	30
	10

	broomsedge
	Andropogon virginicus
	50
	50
	10



State 5, Plant Community 5, Alien Shrubland plant community.

State 6 – Alien Forest
Plant Community 6
This state is comprised of one plant community dominated by alien trees.  In many cases, the overstory consists of very dense christmasberry that is 15-25 feet tall with very little understory.  Alien tree species such as silk oak, autograph tree, and octopus tree that have greater height potentials than christmasberry are often able to grow up through the christmasberry canopy and dominate the site.  Remnant mature ohia trees may be present but are not able to regenerate.  Native alahee trees sometimes are able to reproduce and maintain a sparse population in this plant community.  Density and composition of understory shrubs, forbs, and grasses varies greatly with overstory closure, which affects the susceptibility of this plant community to fire.
Pathways from this state/plant community

To State 1, Native Dry Forest, via “A&B&C&D&J&O”:

A = land clearing; B = weed control; C = lack of fire; D = native plant restoration; J = brush management; O = exclusion of domestic and feral ungulates.
It may be possible to recreate a plant community resembling Native Dry Forest from Alien Forest.  Total clearing of the site would be necessary.  If done by heavy machinery, heavy soil disturbance would occur.  This would produce unknown conditions with regard to native plant establishment and probably induce germination of the weed seed bank and increased soil erosion potential.  Weed control and brush management would be ongoing.  Fire and ungulates would have to be excluded.   Heavy machinery use can be avoided in the case of medium-stature (christmasberry or common guava) Alien Forest by killing the trees with glycine vines coupled with sheep and goat browsing, a process that takes about eight years (Gordon Cran, pers. comm., 2006).  Glycine would have to be eliminated later by grazing and herbicides before forest restoration could be successful.
To State 3, Guineagrass Pasture, via “A&B&K”:

A = land clearing; B = weed control; K = pasture establishment.

Alien Forest can be converted to Guineagrass Pasture by land clearing with heavy machinery followed up by weed control.  Land clearing would probably promote germination of the large weed seed bank in the soil.  On lava substrates, underlying lava rock is ripped and crushed by heavy machinery to produce Ustarents (seasonally dry, sandy, organic) soils.  Ripping and crushing produces some fine mineral particles and small, abundant gaps between the rock.  However, about 50% of the soil organic matter may be lost in the process due to exposure to air and higher temperatures.  After clearing and weed control, the site would be planted to pasture species, usually guineagrass and glycine or desmodium.

To State 5, Alien Shrubland, via “E”:

E = fire.

Alien Forest can convert to Alien Shrubland by wildfire killing the trees.  Mature tree stands, particularly of christmasberry and silk oak, will have very closed canopies and heavy litter layers that nearly eliminate understory species; these stands are fairly resistant to wildfire.
Composite representation of State 6, Plant Community 6, Alien Forest.
	Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	Local

common name
	NRCS

common name
	Origin
	Type
	NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Psydrax odoratum
	
	tr
	tr
	
	
	
	tr
	alahe`e
	alahe`e
	n
	t
	CAOD2

	Metrosideros polymorpha
	
	
	
	tr
	tr
	
	tr
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Schinus terebinthifolius
	tr
	1
	30
	40
	
	
	70
	christmasberry
	Brazilian peppertree
	a
	t
	SCTE

	Grevillea robusta
	1
	1
	1
	5
	1
	
	5
	silkoak
	silkoak
	a
	t
	GRRE

	Clusia rosea
	tr
	tr
	1
	5
	
	
	5
	autograph tree
	scotch attorney
	a
	t
	CLRO

	Schefflera actinophylla
	tr
	tr
	1
	5
	
	
	5
	octopus tree
	octopus tree
	a
	t
	SCAC2

	Aleurites moluccana
	tr
	tr
	tr
	5
	
	
	5
	kukui
	Indian walnut
	a
	t
	ALMO2

	Psidium guajava
	tr
	tr
	1
	
	
	
	1
	common guava
	guava
	a
	t
	PSGU

	Leucaena leucocephala
	tr
	tr
	1
	
	
	
	1
	koa haole
	white leadtree
	a
	t
	LELE10

	Dodonaea viscosa
	
	tr
	
	
	
	
	tr
	`a`ali`i
	Florida hopbush
	n
	s
	DOVI

	Waltheria indica
	tr
	
	
	
	
	
	tr
	uhaloa
	uhaloa
	n
	s
	WAIN

	Lantana camara
	tr
	20
	
	
	
	
	20
	lantana
	lantana
	a
	s
	LACA2

	Pluchea carolinensis
	tr
	1
	
	
	
	
	1
	sourbush
	cure for all
	a
	s
	PLCA10

	Buddleia asiatica
	tr
	1
	1
	
	
	
	1
	dogtail
	dogtail
	a
	s
	BUAS

	Hyptis pectinata
	tr
	1
	1
	
	
	
	1
	comb hyptis
	comb bushmint
	a
	s
	HYPE3

	Chamaecrista nictitans
	1
	
	
	
	
	
	1
	partridge pea
	partridge pea
	a
	h
	CHNI2

	Ageratina riparia
	1
	
	
	
	
	
	1
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

	Mimosa pudica
	1
	
	
	
	
	
	1
	sensativeplant
	shameplant
	a
	h
	MIPU8

	Peperomia sp.
	tr
	
	
	
	
	
	tr
	`ala`ala wai nui
	peperomia
	n
	h
	PEPER

	Cocculus orbiculatus
	tr
	
	
	
	
	
	tr
	huehue
	queen coralbead
	n
	h
	COOR11

	Cassytha filiformis
	1
	
	
	
	
	
	1
	dodder laurel
	devil's gut
	n
	v
	CAFI4

	Passiflora suberosa
	5
	
	
	
	
	
	5
	huehue haole
	corkystem passionflower
	a
	v
	PASU3

	Caesalpinia decapetala
	1
	
	
	
	
	
	1
	cat's claw
	shoofly
	a
	v
	CADE15


Composite representation of State 6, Plant Community 6, Alien Forest.

	Scientific name
	%Canopy cover by height class (ft)
	Total Cover
	Local

common name
	NRCS

common name
	Origin
	Type
	NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Caesalpinia major
	1
	
	
	
	
	
	1
	yellow nickers
	Hawai`i's pearls
	n
	v
	CAMA21

	Psilotum nudum
	tr
	
	
	
	
	
	tr
	moa
	whisk fern
	n
	f
	PSNU

	Nephrolepis multiflora
	20
	
	
	
	
	
	20
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Phymatosorus grossus
	5
	
	
	
	
	
	5
	laua`e
	 
	a
	f
	PHGR21

	Melinis repens
	1
	
	
	
	
	
	1
	Natal redtop
	rose Natal grass
	a
	f
	MERE9

	Oplismenus hirtellus
	10
	1
	
	
	
	
	10
	basketgrass
	bristle basketgrass
	a
	g
	OPHI

	Melinis minutiflora
	1
	
	
	
	
	
	1
	molassesgrass
	molassesgrass
	a
	g
	MEMI2

	Urochloa maxima
	1
	1
	
	
	
	
	1
	guineagrass
	guineagrass
	a
	g
	URMA3

	Grasslike
	5
	1
	
	
	
	
	5
	 
	 
	 
	 
	 

	Native Forbs
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Exotic Forbs
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Vines
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Small ferns
	20
	
	
	
	
	
	20
	 
	 
	 
	 
	 

	Native Shrubs
	1
	10
	10
	
	
	
	20
	 
	 
	 
	 
	 

	Exotic Shrubs
	tr
	20
	1
	
	
	
	20
	 
	 
	 
	 
	 

	Native Trees
	
	tr
	tr
	tr
	tr
	
	1
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	tr
	1
	30
	50
	tr
	
	80
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Litter (not logs)
	60
	
	
	
	
	
	60
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	20
	
	
	
	
	
	20
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 


Understory species canopy cover under a range of overstory canopy covers in Alien Forest.
	Common Name
	Scientific Name
	Understory Species Canopy Cover as a function of Overstory Canopy Cover

	
	
	Overstory Canopy Cover Percent

	
	
	60
	80
	95

	christmasberry
	Schinus terebinthifolius 
	20
	5
	0

	silk oak
	Grevillea robusta
	10
	5
	1

	autograph tree
	Clusia rosea
	10
	5
	1

	kukui
	Aleurites moluccana
	5
	5
	1

	octopus tree
	Schefflera actinophylla
	10
	5
	1

	common guava
	Psidium guajava
	20
	5
	0

	koa haole
	Leucaena leucocephala
	30
	1
	0

	lantana
	Lantana camara
	40
	5
	1

	sourbush
	Pluchea symphytifolia
	30
	1
	0

	dogtail
	Buddleia asiatica
	20
	1
	0

	alien swordfern
	Nephrolepis multiflora
	40
	30
	5

	guineagrass
	Panicum maximum
	30
	5
	0

	Natal redtop
	Melinis repens
	20
	5
	0

	molassessgrass
	Melinis rhynchelytrum
	20
	5
	0

	basketgrass
	Oplismenus hirtellus
	1
	5
	10



State 6, Plant Community 6, Alien Forest

ECOLOGICAL SITE INTERPRETATONS

Forest Site Productivity

	Common Name
	Scientific Name
	Estimated Productivity

	
	
	Site Index
	Cubic Feet
(CMAI)
	Other Units



	
	
	Low
	High
	Low
	High
	Low
	High
	Unit

	`ohi`a lehua
	Metrosideros polymorpha
	    
	    
	    
	    
	400
	2300
	cu. ft./ac 

	lama
	Diospyros sandwicensis
	    
	    
	    
	    
	400
	1500
	cu. ft./ac 


Animal Community

Animal Community – Wildlife Interpretations

This site provides habitat to a variety of small to large introduced birds such as doves, common peafowl, ring-necked pheasant, black francolin, and turkeys.  Native Hawaiian hawks and owls make use of the site.  Feral pigs and goats are very common; they provide hunting opportunities but are very destructive to the native vegetation. 
Animal Community – Grazing Interpretations

The following table lists suggested initial stocking rates for cattle under the Forage Value Rating system for only State 3, Guineagrass Pasture. These are conservative estimates that should be used only as guidelines in the initial stages of the conservation planning process.  Sometimes the current plant composition does not entirely match any particular plant community described in this ecological site description.  Because of this, a field visit is recommended to document plant composition and production.  More precise carrying capacity estimates should eventually be calculated using the following stocking rate information along with animal preference data, particularly when grazers other than cattle are involved.  Under more intensive grazing management, improved harvest efficiencies may result in an increased stocking rate.

Forage Value Rating 1/                   Acre/AUM 3/                         AUM/Acre 3/
Very High 2/ 
0.20 – 0.22


5.13 – 4.49

High
0.22 – 0.26


4.49 – 3.85

Moderate
0.26 – 0.39


3.85 – 2.56

Low
0.39 - +


2.56 - +

1/ The Forage Value Rating System is not an ecological evaluation of State 3, Guineagrass Pasture.  It is a utilitarian rating of the existing forage value for that specific plant community.

2/ Conservationists must use considerable judgment, because some pastures in the Very High forage class could be producing less than normal volumes of forage, and adjustments would need to be made in the initial stocking rate.

3/ Stocking rates vary in accordance with such factors as kind and class of livestock or wildlife, season of use, and fluctuations in climate.  Actual use records and on-site inventories for individual sites, together with a determination of the degree to which the sites have been grazed, offer the most reliable basis for developing initial stocking rates.

The Guineagrass Pasture plant community on this site is suitable for grazing by all kinds and classes of livestock, at any season, particularly cattle.  However, this site is best utilized for grazing during the major plant growth period described in the “Climate” section.  This site is suited for grazing by both cow-calf operations and stocker operations.  However, sheep can be grazed on this site as well.  This site is poorly suited to continuous year-long use if the Guineagrass Pasture plant community is to be maintained. Herbaceous forage can be deficient in protein during the drier months.

Plant Preference for Cattle
	Common Name
	Scientific Name
	Plant Part
	Forage Preferences

	
	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Guineagrass
	Panicum maximum
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Napier elephantgrass
	Pennisetum purpureum
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Natal redtop
	Melinis repens
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Bermudagrass
	Cynodon dactylon
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Pitted beardgrass
	Bothriochloa pertusa
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Swollen fingergrass
	Chloris virgata
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Rhodesgrass
	Chloris gayana
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Barbwiregrass
	Cymbopogon refractus
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Broomsedge
	Andropogon virginicus
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Beardgrass
	Schizachyrium condensatum
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Rattail
	Sporobolus africanus
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Crabgrass
	Digitaria pruriens
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Large crabgrass
	Digitaria sanguinalis
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Wiregrass
	Eleusine indica
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Sandbur
	Cenchrus echinatus
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Glycine
	Glycine wightii
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Pidgeon pea
	Chamaecrista nictitans
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Sensitive plant
	Mimosa pudica
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Uhaloa
	Waltheria indica
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Rattlepod
	Crotalaria mucronata
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Red pualele
	Emilia sonchifolia
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Lion’s ear mint
	Leonotis nepetifolia
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Spiny amaranth
	Amaranthus spinosus
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Koa haole
	Leucaena leucocephala
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Bush indigo
	Indigofera suffruticosa
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Hairy Indian mallow
	Abutilon grandifolium
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Sourbush
	Pluchea symphytifolia
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Lantana
	Lantana camara
	entire
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T

	Apple of sodom
	Solanum sodomeum
	entire
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T

	False mallow
	Malvastrum coromandelianum
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Cocklebur
	Xanthium saccharatum
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Sacramento bur
	Triumfetta semitriloba
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Christmasberry
	Schinus terebinthifolius
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Balloon plant
	Asclepias physocarpa
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Castor bean
	Ricinus communis
	entire
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T

	Kiawe
	Prosopis pallida
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Opiuma
	Pithecellobium dulce
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Sweet acacia
	Acacia farnesiana
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Alien swordfern
	Nephrolepis multiflora
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Ulei
	Osteomeles anthyllidifolia
	stems, leaves
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	A`ali`i
	Dodonaea viscosa
	entire plant
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Mamane
	Sophora chrysophylla
	stems, leaves
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D


Legend: P=Preferred, D=Desirable, U=Undesirable, N=Not Consumed, E=Emergency, T=Toxic, X=Used, but degree of utilization unknown

Hydrology Functions

     
Recreation Uses

Loose rocks, hot climate, abundance of mosquitos, and dense weeds on much of this ecological site limit recreational uses.  Hunting is the most common recreational use.
Wood Products

There are no appreciable wood products harvested from this ecological site.  There is occasional harvesting of ohia trees for decorative posts used in construction.
Other Products

     
Other Information

     
SUPPORTING INFORMATION

Associated Sites

	Site Name
	Site ID
	Site Narrative

	Shallow Desert
	R161AY002HI
	Hot, dry range ecological site on very young lava flows.  Vegetation is almost entirely fountaingrass.

	Desert Grassland
	R157XY001HI
	Hot, dry range ecological site defined by a grass-dominated naturalized plant community.

	Transition Zone Ohia-Koa-Mamane Forest


	F161AY500HI
	Higher elevation, moderately dry ecological site adjoining South Kona Dry Forest in upper part of Kahuku Ranch (Hawaii Volcanoes National Park).

	Kona Weather Pattern Wet Forest

	F161BY502HI
	Wetter ecological site adjoining South Kona Dry forest at higher elevations.   Lowest elevations of this ecological site contain olopua-papala kepau transitional forest.


Similar Sites

	Site Name
	Site ID
	Site Narrative

	North Kona Dry Forest

	F161BY500HI
	Similar to the South Kona dry forest, but is at higher elevations.    Some differences in native species.  Heavily invaded by fountaingrass.

	Lama-Alahe`e-Pandanus Coastal Forest

	F162XY501HI
	SE Puna coastal strip.  Higher rainfall, less diverse native species. 


State Correlation

There are no correlations to ecological sites in other states.  

Inventory Data References

	Data Source
	Sample ID

	
	Number
	Year
	State (FIPS)
	County (FIPS)

	HI Forest ESD field sheet
	18
	2004
	HI
	Hawaii

	HI Forest ESD field sheet
	12
	2005
	HI
	Hawaii

	HI Forest ESD field notes
	17
	2004
	HI
	Hawaii

	HI Forest ESD field notes
	10
	2005
	HI
	Hawaii

	NRCS-Range-417
	3
	1995
	HI
	Hawaii

	Hawaii-Range-1
	21
	1995-2002
	HI
	Hawaii


Type Locality

	
	Site #1 (NAD83 Datum)
	Site #2
	Site #3

	Latitude:
	N19d 7m 5.7s
	
	

	Longitude:
	W155d51m2.2s
	
	

	State:
	HI
	
	

	County:
	Hawaii
	
	

	General Description
	Hawaii County, Island of Hawaii, South Kona District, USGS Quad: Pohue Bay.  Manuka Forest Reserve.  Drive 1.2 miles makai from Hwy. 11 on jeep trail to ocean.  Walk 50 m to SE into forest.
	
	


Relationship to Other Established Classifications

	1. 
	Jacobi, J.D.  1989.  Vegetation Maps of the Upland Plant Communities on the Islands of Hawai`i, Maui, Moloka`i, and Lana`i.  Technical Report 68.  Cooperative National Park Resources Studies Unit, University of Hawai`i at Manoa and National Park Service. 

	2. 
	Ripperton, J.C. and E.Y. Hosaka.  1942.  Vegetation zones of Hawai`i.  Hawai`i Agricultural Experiment Station Bulletin 89:1-60.

	3. 
	U.S. Dept. of Interior-U.S. Geological Survey.  2006.  A GAP Analysis of Hawai`i.  Final Report and Data.


Other References

	1. 
	Armstrong, R.W.  1973.  Atlas of Hawai`i.  University of Hawai`i Press, Honolulu.

	2. 
	Mueller-Dombois, D. and F.R. Fosberg.  1998.  Vegetation of the Tropical Pacific Islands.  Springer-Verlag New York, Inc.

	3. 
	Palmer, D.D.  2003.  Hawai`i’s Ferns and Fern Allies.  University of Hawai`i Press, Honolulu.

	4. 
	Pratt, H.D.  1998.  A Pocket Guide to Hawai`i’s Trees and Shrubs.  Mutual Publishing, Honolulu.

	5. 
	Rock, J.F.  The Indigenous Trees of the Hawaiian Islands.  1st edition 1913, reprinted 1974, Charles E. Tuttle Company, Rutland, VT and Tokyo, Japan.

	6. 
	Sohmer, S.H. and R. Gustafson.  2000.  Plants and Flowers of Hawai`i.  University of Hawai`i Press, Honolulu.

	7. 
	Wagner, WL, DR Herbst, and SH Sohmer.  1990.  Manual of the Flowering Plants of Hawai`i.  Bishop Museum Special Publication 83, University of Hawaii Press, Honolulu.
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