FOTG Section II. Natural Resources Information

F. Ecological Site Descriptions
F159BY500HI – Ohia-Koa/Hapu`u-Kanawao Forest

Ecological Site Description

Ecological Site Characteristics

Site Identification

	Site Type:  Forestland
	Site ID: F159BY500HI
	MLRA: 159B

	Colloquial Site Name:  Ohia-Koa/Hapu`u-Kanawao Forest

	Site Name: Metrosideros polymorpha-Acacia koa/Cibotium glaucum-Broussaisia arguta/Dryopteris wallichiana


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).  Volcanic ash flows range from very shallow to very deep on the underlying lava.
	Landform: (1) `a`a lava flow
Landform: (2) pahoehoe lava flow
Landform: (3) volcanic ash flow
	Minimum
	Maximum

	Elevation (feet):
	1200
	6400

	Slope (percent):
	1
	60

	Water Table Depth (inches):
	--
	--

	Flooding:

Frequency:

Duration:
	--
--
	--
--

	Ponding:

Depth (inches):

Frequency:

Duration:
	
--
--
 FORMDROPDOWN 


	
--
--
--


	Runoff Class:
	negligible
	very high

	Aspect: (1) S
Aspect: (2) E
	
	


Climatic Features

Average annual precipitation ranges from 50 to 140 inches.   Most of the precipitation falls from October through March, with November and January being the wettest months.  Average annual temperature ranges from 54 to 71 degrees F.  The climate generally can be classified as udic and tropical in nature.
Climate chart
	
	Minimum
	Maximum

	Frost Free Period (days):
	365
	365

	Freeze Free Period (days):
	365
	365

	Mean Annual Precipitation (inches):
	50
	140


	Monthly Precipitation (inches) and Temperature (0F)

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

	Precip. Avg.
	9.2
	5.6
	6.9
	5.2
	4.8
	2.8
	3.0
	4.9
	4.4
	6.0
	8.6
	6.5

	Temp. Avg.
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd

	Climate Station: (1)
	Kaala Iki 12, 1949-1978

	Monthly Precipitation (inches) and Temperature (0F)

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

	Precip. Avg.
	13.3
	10.2
	12.8
	10.7
	7.2
	4.9
	6.2
	7.0
	5.5
	6.9
	13.0
	11.3

	Temp. Min.
	49.6
	49.6
	50.4
	51.6
	52.6
	53.8
	55.0
	55.4
	55.0
	54.6
	53.3
	51.1

	Temp. Max.
	67.1
	66.8
	66.7
	67.0
	68.7
	70.2
	71.3
	72.3
	72.3
	71.5
	69.0
	67.1

	Climate Station: (2)
	Hawaii Volcanoes NP HQ 54, 1949-2007


Influencing Water Features

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

Typical soils are basic volcanic ash deposited over one of three underlying substrates: `a`a lava, pahoehoe lava, or pumice over volcanic rock.  There is also a small area of alluvium deposited over pahoehoe lava (Fluvents, soil map unit 557).  One soil map unit (534 Kahaluu-Lava flows complex, 2-10% slopes) formed in highly decomposed organic matter over pahoehoe lava.   Most landscape surfaces in this ecological site are 1,500 to 10,000 years old, with a few areas less than 1,000 years old. 
The Na Manua Haalou area, on the western mauka boundary of Kau Forest Reserve, contains Pu`ali soils exhibiting the wetter range of characteristics of the soil series as evidenced by common to many redoximorphic concentrations.  This area receives additional water runoff from surrounding, higher elevation pahoehoe flows. 
Most soils of this ecological site are moderately well or well drained.  Soils of the Ehehuiki series are somewhat poorly drained; Fluvents are somewhat excessively drained.  Available water capacity in most soils ranges from three to eleven inches.  Soils of the Kaholimo series in the northeast mauka part of Kau Forest Reserve (map unit 573) have available water capacity of two inches, and soils of the Kahaluu series in the southern mauka part of Kau Forest Reserve (map unit 534) have available water capacity of one inch; vegetation in the drier, mauka portions of these map units represent the driest extreme of this ecological site.  Available water capacity refers to the volume of water available to plants in the upper 40 inches of soil, including rocks, at field capacity.  Permeability is very slow in shallow soils overlying pahoehoe or in soils that have an ironstone pan near the surface.   Permeability of most other soils is moderately slow to moderately rapid.   Runoff potential ranges from negligible in `a`a to very high over pahoehoe.  Moist surface colors range from very dark brown to black.  Soil reactions (pH in CaCl2) range from extremely acid to moderately acid in surface horizons and extremely acid to neutral in subsurface horizons.  In surface horizons of some soils a pH (in CaCl2) as low as 4.1 may be encountered.  Soil temperature regimes are isothermic to isomesic.  Soil moisture regimes are udic (soil moisture control section is not dry in any part for as long as 90 cumulative days in normal years).
	Predominant Parent Materials: basic volcanic ash
Kind: deposited over `a`a lava, pahoehoe lava, or pumice
Origin:      
	Surface Texture: (1)  FORMDROPDOWN 

Surface Texture: (2)  FORMDROPDOWN 

Subsurface Texture Group:  FORMDROPDOWN 


	Surface Fragments <=3" (%Cover): 0-40
Surface Fragments >3" (%Cover): 0-25
	Rock Fragments <=3" (%Volume): 2-95
Rock Fragments >3" (%Volume): 0-90

	Drainage Class: somewhat poorly to somewhat excessively
	Permeability Class: very slow to moderately rapid

	
	Minimum
	Maximum

	Depth (inches):
	5
	74

	Electrical Conductivity (mmhos/cm):
	0
	2

	Sodium Adsorption Ratio:
	0
	0

	Calcium Carbonate Equivalent (percent):
	0
	0

	Soil Reaction (1:1 Water):
	4.2
	7.3

	Soil Reaction (.0-1M CaC12):
	3.8
	7.0

	Available Water Capacity (inches):
	1
	11


Plant Communities
Ecological Dynamics of the Site

This ecological site occurs on a soils formed in volcanic ash in warm, moist to wet regions of Kau District of the Island of Hawai`i.  Plant communities evolved without the presence of large mammals or the regular occurrence of fires.  The original forest plant community is now disturbed and fragmented due to agriculture, urban development, establishment of exotic timber trees, domestic and feral ungulate foraging, and alien species invasion.  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 strawberry guava, christmasberry, kahili ginger, desmodium, melastomes, night blooming jasmine, and alien grasses.  Guineagrass and kikuyugrass pastures become infested with unpalatable grasses and shrubs under conditions of improper pasture and grazing management.

State and transition diagram

[image: image1.emf]

State 1 – Native Wet Forest
Plant Community 1

This state represents the Historic Climax Plant Community. The general aspect is a forest of tall overstory with an open or closed upper canopy of ohia or ohia and koa trees up to 100 feet tall, a secondary canopy of diverse trees species 30 to 60 feet tall, a dense tree fern canopy 10 to 30 feet tall, and a diverse understory of shrubs and ferns.  Vines are common, particularly `ie`ie, both on the ground and on trees.  All three Big Island tree fern species are present, but hapu`u (Cibotium glaucum) is usually the most common by far.  These forests have standing live timber of 300 to 5900 cubic feet per acre, with a representative value of about 5000 cubic feet per acre.  Typical low values are about 1500 cubic feet per acre.  The lowest values of 300 to 800 cubic feet per acre on steep, continually eroding soils, and in the drier extremes of this ecological site.
Overstory tree canopy cover of ohia and koa can vary from about 10% to 80%.  However, understory composition is controlled by the cover of the secondary canopy of medium-stature, secondary canopy tree species and especially by the cover of tree ferns, which is usually in the range of 60% to 90%.  Koa and ohia do not reproduce successfully in the typically shady understory of intact Native Wet Forest.  Tree ferns, medium-stature trees such as olapa, kopiko, kolea lau nui, kawa`u, and olomea, and shrubs such as kanawao and clermontia reproduce well in the understory.  The ground layer of small ferns is typically very dense when ungulates are not present. 

The dominant tree canopy can be ohia trees or a combination of ohia and koa trees.  We were unable to discern any consistent correlation between dominant tree canopy composition and soil type, rainfall, elevation, or any other environmental variable.  It is probable that long-term disturbance history controls koa occurrence.  Koa is a fast growing, opportunistic species that is able to take advantage of temporary openings in the dense forest canopy. 
Variations on this plant community naturally occur on some soil types within this ecological site.  A lower stature forest type without koa and similar to Ecological site F162XY503HI (Shallow Wet Ohia-Olapa Forest, in Puna district) occurs on some delineations of Hilea soil series (some delineations of soil map units 513, 514, 530, and 531) that are particularly shallow and have especially poor drainage that is probably due to the nature of the locally occurring  pahoehoe lava.  Another low stature forest type occurs on Akihi-Alapai complex, 40-70% slopes (map unit 558) due to constant soil erosion on these cliff slopes.  This ecological site grades into ecological site R161AY010HI (Mauna Loa Savannah) in the higher, drier parts of Kahalu`u-Lava flows complex, 2-10% slopes (soil map unit 534) and in Kaholimo medial silt loam, 10-20% slopes (soil map unit 573) where these very shallow to shallow, low available water capacity soils do not receive enough rainfall to support wet forest.  The Kahalu`u-Lava flows complex is also on a very young (200-750 years old) lava flow.  A drier forest type probably occurred in Fluvents-Kuanene complex, 2-10% slopes (soil map unit 557) at low, dry elevations; however, very little native vegetation remains on this map unit.
Pathways from this state/plant community
To State 2, Grassland, via “A or E, and B”:

A = mechanical land clearing; B = pasture establishment; E = continuous grazing.

Native Forest can be converted to Grassland by clearing the forest with heavy machinery; native forest may be cleared gradually by allowing cattle access to the forest.  Cattle eventually eat or destroy understory ferns, forbs, shrubs, and saplings, opening up the forest so that pasture grasses will thrive.  At higher, cooler elevations kikuyugrass and/or pangolagrass have been planted.  At lower elevations where pastures are on old sugarcane plantations, guineagrass (a former weed in the plantations) has volunteered.  

To State 4, Native Wet Forest with Alien Understory, via “H&I&J”:
H = gradual weed invasion; I = ungulate foraging; J = lack of native plant regeneration.

Native Forest can convert to Native Forest with Alien Understory by gradual replacement of the understory by alien shrubs, vines, and small trees that outcompete the native understory species.  This process is accelerated by ungulate foraging that disturbs the soil surface and directly destroys native plants and prevents their regeneration.

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, Native Wet 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
	
	
	
	
	
	

	Metrosideros polymorpha
	tr
	tr
	tr
	tr
	20
	10
	30
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Acacia koa
	tr
	tr
	tr
	tr
	20
	10
	30
	koa
	koa
	n
	t
	ACKO

	Cheirodendron trigynum
	1
	1
	1
	5
	5
	
	10
	olapa
	olapalapa
	n
	t
	CHTR2

	Perrottetia sandwicensis
	tr
	tr
	1
	1
	
	
	1
	olomea
	olomea
	n
	t
	PESA3

	Ilex anomala
	tr
	tr
	1
	1
	tr
	
	1
	kawa`u
	Hawai`i holly
	n
	t
	ILAN

	Myrsine lessertiana
	tr
	tr
	1
	5
	
	
	5
	kolea lau nui
	kolea lau nui
	n
	t
	MYLE2

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

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

	Coprosma sp.
	tr
	1
	1
	5
	
	
	5
	pilo
	mirrorplant
	n
	t
	COPRO

	Antidesma platyphyllum
	tr
	1
	1
	tr
	
	
	1
	hame,ha`a
	ha`a
	n
	t
	ANPL2

	Antidesma pulvinatum
	tr
	1
	1
	tr
	
	
	1
	hame
	hame
	n
	t
	ANPU2

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

	Melicope volcanica
	tr
	tr
	tr
	1
	
	
	1
	alani
	volcanic melicope
	n
	t
	MEVO

	Melicope clusiifolia
	tr
	tr
	tr
	1
	
	
	1
	kolokolo mokihana
	kukaemoa
	n
	t
	MECL

	Pritchardia lanigera
	?
	?
	?
	?
	
	
	?
	loulu
	lou`ulu
	n
	t
	PRLA4

	Tetraplasandra oahuensis
	
	
	
	1
	
	
	1
	`ohe mauka
	`ohe mauka
	n
	t
	TEOH

	Bobea sp.
	?
	?
	?
	?
	
	
	?
	`ahakea
	`ahakea
	n
	t
	BOTI

	Touchardia latifolia
	
	tr
	tr
	
	
	
	tr
	olona
	olona
	n
	t
	TOLA

	Urera glabra
	
	
	tr
	tr
	
	
	tr
	opuhe
	hopue
	n
	t
	URGL

	Myoporum sandwicense
	
	
	
	1
	
	
	1
	naio
	naio
	n
	t
	MYSA

	Myrsine sandwicensis
	tr
	tr
	tr
	
	
	
	tr
	kolea lau li`i
	kolea lau li`i
	n
	t
	MYSA2

	Cibotium glaucum
	1
	1
	30
	40
	
	
	70
	hapu`u
	hapu`u
	n
	tf
	CIGL

	Cibotium menziesii
	1
	1
	5
	10
	
	
	20
	hapu`u `i`i
	hapu`u li
	n
	tf
	CIME8

	Cibotium chamissoi
	
	
	tr
	1
	
	
	1
	hapu`u
	Chamisso's manfern
	n
	tf
	CICH

	Clermontia lindseyana
	?
	?
	?
	
	
	
	?
	`oha wai
	hillside clermontia
	n
	s
	CLLI3

	Clermontia parviflora
	?
	?
	?
	
	
	
	?
	`oha wai
	smallflower clermontia
	n
	s
	CLPA8

	Clermontia clermontioides
	?
	1
	1
	
	
	
	?
	`oha wai
	Kauai clermontia
	n
	s
	CLCL

	Pipturus albidus
	
	tr
	1
	
	
	
	1
	mamaki
	Waimea pipturus
	n
	s
	PIAL2

	Broussaisia arguta
	tr
	1
	10
	
	
	
	10
	kanawao
	kanawao
	n
	s
	BRAR6

	Eurya sandwicensis
	?
	?
	
	
	
	
	?
	anini
	anini
	n
	s
	EUSA6

	Vaccinium calycinum
	1
	1
	1
	
	
	
	1
	ohelo
	ohelo kau la`u
	n
	s
	VACA8

	Labordia sp.
	tr
	tr
	tr
	
	
	
	tr
	kamakahala
	labordia
	n
	s
	LABOR

	Trematolobelia grandifolia
	?
	?
	?
	
	
	
	?
	 
	largeflower false lobelia
	n
	s
	TRGR8

	Trematolobelia macrostachys
	?
	?
	?
	
	
	
	?
	koli`i
	koli`i
	n
	s
	TRMA8

	Cyanea strictophylla
	?
	?
	?
	?
	
	
	?
	haha
	Kaiholena cyanea
	n
	s
	CYST5

	Cyanea tritomantha
	?
	?
	?
	
	
	
	?
	`aku
	`aku`aku
	n
	t
	CYTR6

	Lobelia hypoleuca
	?
	?
	
	
	
	
	?
	kuhi'aikamo'owahie
	kuhi'aikamo'owahie
	n
	s
	LOHY

	Cyrtandra platyphylla
	1
	1
	
	
	
	
	1
	`ilihia
	`ilihia
	n
	s
	CYPL5

	Cyrtandra sp.
	tr
	1
	
	
	
	
	1
	ha `iwale
	cyrtandra
	n
	s
	CYRTA

	Scaevola sp.
	
	
	tr
	
	
	
	tr
	naupaka
	naupaka
	n
	s
	SCAEV

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

	Astelia menziesiana
	1
	
	
	
	
	
	1
	kaluaha
	pua'akuhinia
	n
	h
	ASME4

	Stenogyne calaminthoides
	1
	
	
	
	
	
	1
	 
	bog stenogyne
	n
	v
	STCA9

	Phyllostegia floribunda
	tr
	
	
	
	
	
	tr
	 
	Hawai`i phyllostegia
	n
	v
	PHFL6

	Phyllostegia velutina
	?
	
	
	
	
	
	?
	 
	velvet phyllostegia
	n
	v
	PHVE8

	Strongylodon ruber
	?
	
	
	
	
	
	?
	nuku `i`iwi
	Hawai`i jadevine
	n
	v
	STRU4

	Rubus hawaiiensis
	1
	1
	
	
	
	
	1
	`akala
	Hawai`i blackberry
	n
	v
	RUHA


Composite representation of State 1, Plant Community 1, Native Wet Forest.
	 

 

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

Local

common name
	 

NRCS

common name
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NRCS

Code

	
	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Smilax melastomifolia
	1
	
	
	
	
	
	1
	hoi kuahiwi
	Hawai`i greenbrier
	n
	v
	SMME

	Freycenetia arborea
	1
	
	
	
	
	
	1
	`ie`ie
	`ie`ie
	n
	v
	FRAR

	Alyxia oliviformis
	1
	1
	
	
	
	
	1
	maile
	maile
	n
	v
	ALOL2

	Embelia pacifica
	tr
	
	
	
	
	
	tr
	kilioe
	kilioe
	n
	v
	EMPA

	Athyrium microphyllum
	1
	
	
	
	
	
	1
	`akolea
	akolea
	n
	f
	ATMI

	Sadleria pallida
	tr
	tr
	tr
	
	
	
	tr
	`ama`u
	`ama`u
	n
	f
	SAPA11

	Adenophorus tamariscinus
	1
	
	
	
	
	
	1
	wahini noho mauna
	wahini noho mauna
	n
	f
	ADTA

	Amauropelta globulifera
	tr
	tr
	
	
	
	
	tr
	palapalai a Kamapua`a
	globular maidenfern
	n
	f
	THGL

	Coniogramme pilosa
	tr
	
	
	
	
	
	tr
	lo`ulu
	loulu
	n
	f
	COPI3

	Dicranopteris linearis
	1
	
	
	
	
	
	1
	uluhe
	Old World forkedfern
	n
	f
	DILI

	Diplazium sandwichianum
	tr
	1
	1
	
	
	
	1
	ho`i`o
	Hawai`i twinsorus fern
	n
	f
	DISA3

	Dryopteris glabra
	1
	
	
	
	
	
	1
	kilau
	kilau
	n
	f
	DRGL3

	Dryopteris sandwicensis
	1
	1
	
	
	
	
	1
	 
	Pacific woodfern
	n
	f
	DRSA

	Dryopteris wallichiana
	1
	5
	
	
	
	
	5
	`i`o nui
	alpine woodfern
	n
	f
	DRWA

	Grammitis tenella
	1
	
	
	
	
	
	1
	kolokolo
	kolokolo
	n
	f
	GRTE

	Lepisorus thunbergianus
	1
	
	
	
	
	
	1
	pakahakaha
	weeping fern
	n
	f
	LETH6

	Lycopodiella cernua
	tr
	
	
	
	
	
	tr
	pakahakaha
	weeping fern
	n
	f
	LETH6

	Marattia douglasii
	1
	
	
	
	
	
	1
	pala
	 
	n
	f
	?

	Nephrolepis exaltata
	1
	
	
	
	
	
	1
	Boston swordfern
	Boston swordfern
	n
	f
	NEEX

	Pneumatopteris husoniana
	1
	1
	
	
	
	
	1
	laukahi
	Hudson's airfern
	n
	f
	PNHU

	Pneumatopteris sandwicensis
	1
	1
	
	
	
	
	1
	ho`i`o kula
	Hawai`i airfern
	n
	f
	PNSA

	Psilotum complanatum
	1
	
	
	
	
	
	1
	moa nahele
	flatfork fern
	n
	f
	PSCO3

	Psilotum nudum
	1
	
	
	
	
	
	1
	moa
	whisk fern
	n
	f
	PSNU

	Pteris cretica
	1
	
	
	
	
	
	1
	`oali
	Cretan brake
	n
	f
	PTCR2

	Pteris excelsa
	1
	
	
	
	
	
	1
	waimakanui
	waimakanui
	n
	f
	PTEX

	Sticherus owhyensis
	1
	
	
	
	
	
	1
	uluhe
	Hawai`i umbrella fern
	n
	f
	STOW

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

	Elaphoglossum palaeaceum
	1
	
	
	
	
	
	1
	maku`e
	ekaha
	n
	f
	ELHI3

	Sphaerocionium lanceolatum
	tr
	
	
	
	
	
	tr
	palai hinahina
	palaihinahina
	n
	f
	HYLA2

	Sphenomeris chinensis
	tr
	
	
	
	
	
	tr
	pala`a
	Chinese creepingfern
	n
	f
	ODCH

	Pseudophegopteris keraudreniana
	tr
	
	
	
	
	
	tr
	waimakanui
	false beech fern
	n
	f
	PSKE

	Microlepia strigosa
	1
	1
	
	
	
	
	1
	palapalai
	palapalai
	n
	f
	MIST4

	Asplenium sp.
	1
	1
	
	
	
	
	1
	 
	spleenwort
	n
	f
	ASPLE

	Asplenium lobulatum
	1
	
	
	
	
	
	1
	pi`ipi`i lau manamana
	piipii lau manamana
	n
	f
	ASLO5

	Vandenboschia sp.
	1
	
	
	
	
	
	1
	vandenboschia
	vandenboschia
	n
	f
	VANDE

	Juncus sp.
	tr
	
	
	
	
	
	tr
	rush
	rush
	?
	g
	JUNCU

	Luzula hawaiiensis
	tr
	
	
	
	
	
	tr
	wood rush
	Hawai`i woodrush
	n
	g
	LUHA2

	Uncinia uncinata
	1
	
	
	
	
	
	1
	 
	Hawai`i birdcatching sedge
	n
	g
	UNUN

	Carex alligata
	1
	
	
	
	
	
	1
	 
	Hawai`i sedge
	n
	g
	CAAL12


Composite representation of State 1, Plant Community 1, Native Wet Forest.
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	0.1 -

2
	2.1 -

4.5
	4.6 -

13
	13.1 -

40
	40.1 -

80
	80.1 -

120
	
	
	
	
	
	

	Grasslike
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Forbs
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	1
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Vines
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Small ferns
	20
	5
	1
	
	
	
	20
	 
	 
	 
	 
	 

	Native Shrubs
	1
	5
	10
	
	
	
	10
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	1
	1
	10
	20
	40
	10
	80
	 
	 
	 
	 
	 

	Tree ferns (native)
	1
	1
	40
	50
	
	
	90
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Moss (on trees)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

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

	Litter (not logs)
	80
	
	
	
	
	
	80
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 


Understory species canopy cover under a range of overstory canopy covers in Native Wet Forest.  Overstory includes upper tree, secondary tree, and tree fern canopies combined.
	Common Name
	Scientific Name
	Understory Species Canopy Cover as a function of Overstory Canopy Cover

	
	
	Overstory Canopy Cover Percent

	
	
	50
	70
	90

	'ohi'a lehua
	Metrosideros polymorpha (seedlings and saplings)
	5
	1
	tr

	koa
	Acacia koa (seedlings and saplings)
	5
	1
	tr

	mamaki
	Pipturus albidus
	5
	1
	tr

	olapa
	Cheirodendron trigynum
	10
	5
	5
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State 1, Plant Community 1, Native Wet Forest.
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State 2 – Grassland
This state is comprised of three grassland plant communities.  Most of the pastures in this ecological site are on former sugar plantations where guineagrass was an agricultural weed.  Guineagrass now has taken over these lands as the dominant pasture grass.  Kikuyugrass is the dominant grass, sometimes with pangolagrass in some higher elevation areas in Kahuku and Keauhou where these species had been planted.  Most of these areas are now being reforested.  Some parts of Kapapala Ranch appear to be in a transitional area between guineagrass and kikuyugrass dominance.  Information on these kikuyugrass/pangolagrass pastures can be found in Ecological Site Description F161AY500HI, Transition Zone Ohia-Koa-Mamane Forest.
 Plant Community 2 (Good Condition Pasture) consists of guineagrass with an admixture of glycine (perennial soybean).  Continuous grazing that does not allow the favored forage species time to recover from defoliation results in Plant Community 3 (Poor Condition Pasture), which is dominated by lower value forage species but contains enough remnant guineagrass to allow for a transition back to Plant Community 1 with prescribed grazing.  Longer-term continuous grazing leads to Plant Community 4 (Weedy Pasture), which consists of low value grass species and increasing cover of alien shrubs and tree saplings.  Improvement of this Plant Community requires weed control and prescribed grazing.
Pathways from this state

To State 1 – Native Forest, via “C&D&M”:
C = weed control; D = lack of fire; D = native plant restoration; M = ungulate exclusion.

It may be possible to recreate a plant community resembling Native Forest from Pasture.  Weed control must be applied to pasture species and the many opportunistic plant species that invade the site.  Weed control would be a perpetual process to capture and maintain the site at least until a closed canopy of native trees developed.  Animal foraging (domestic or feral) would have to be eliminated by excluding all ungulates from the restoration site, but domestic ungulates would be useful to initially reduce grass cover and to manage vegetation outside the restoration site perimeter.  Extensive planting of native species would follow.  Increased shade from trees growing on the site causes a shift from C4 (warm-season) grass dominance (typically guineagrass or kikuyugrass) to C3 (cool-season) shade-tolerant grasses (typically meadow ricegrass).  This meadow ricegrass layer can be very dense and detrimental to establishment of native plants.  Attempts have been made to suppress meadow ricegrass by planting native shrubs and tree ferns that produce dense shade near the ground and litter that covers the grass.
To State 3 – Tree Plantation, via “C&G”:

C = weed control; G = exotic timber planting.

Pasture may be converted to Tree Plantation by site preparation and planting of timber species (usually eucalyptus) and weed control.

To State 5 – Weedy Alien Forest, via “K”:
K = abandonment.

Abandonment of pastures leads to rapid invasion of alien tree species that take over from the initial growth of grasses and weedy shrubs.  The most common tree species are silk oak, christmasberry, albizia, and common guava.
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Plant Community 2 – Good Condition Pasture
The dominant grass species in this pasture type is guineagrass that has volunteered in old sugarcane plantations.  In higher elevation areas in Kahuku and Keauhou, kikuyugrass and sometimes pangolagrass have been planted.
Pathways from this plant community

To Plant Community 3, Poor Condition Pasture, via “E”:

E = continuous grazing.
Good Condition Pasture degrades to Poor Condition Pasture by continuous grazing that weakens preferred guineagrass or kikuyugrass and legumes in relation to poor forage species such as Hilograss, narrowleaf carpetgrass, and sedges. 
State 2, Plant Community 2, Good Condition 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
	11,200-14,000
	75-85

	guineagrass
	Urochloa maxima
	URMA3
	1
	11,200-14,000
	75-85

	Napier elephantgrass
	Pennisetum purpureum
	PEPU2
	1
	T-140
	T-1

	Naturalized Warm Season Mid-Grasses
	
	2
	T-700
	T-10

	kikuyugrass
	Pennisetum clandestinum
	PECL3
	2
	T-500
	T-10

	pangolagrass
	Digitaria eriantha
	DIER
	2
	T-200
	T-5

	Hilograss
	Paspalum conjugatum
	PACO14
	2
	T-140
	T-1

	Green kyllinga
	Cyperus brevifolius
	CYBR
	2
	T-140
	T-1

	Vaseygrass
	Paspalum urvillei
	PAUR2
	2
	T-140
	T-1

	smutgrass
	Sporobolus indicus
	SPIN4
	2
	T-140
	T-1

	marsh bristlegrass
	Setaria parviflora
	SEPA10
	2
	T-140
	T-1

	broomsedge
	Andropogon virginicus
	ANVI
	2
	T-140
	T-1

	beardgrass
	Schizachyrium condensatum
	SCCO10
	2
	T-140
	T-1

	FORBS

	Naturalized Forbs
	
	3
	140-700
	1-5

	glycine / perennial soybean
	Neonotonia wightii
	NEWI2
	3
	140-420
	1-3

	three-flowered tickletrefoil
	Desmodium triflorum
	DETR4
	3
	140-420
	1-3

	lilac tasselflower
	Emilia sonchifolia
	EMSO
	3
	T-140
	T-1

	common sow thistle
	Sonchus oleraceus
	SOOL
	3
	T-140
	T-1

	spiny amaranth
	Amaranthus spinosus
	AMSP
	3
	T-140
	T-1

	SHRUBS

	Naturalized Shrubs, Half-Shrubs, and Trees
	
	4
	140-700
	1-5

	sourbush
	Pluchea carolinensis
	PLCA10
	4
	T-140
	T-1

	guava
	Psidium guajava
	PSGU
	4
	T-140
	T-1

	christmasberry
	Schinus terebinthifolius
	SCTE
	4
	T-140
	T-1

	castor bean
	Ricinum communis
	RICO3
	4
	T-140
	T-1

	
	
	
	
	
	

	Annual Production lbs./acre
	 
	
	
	
	

	Above Normal
	16,000
	
	
	
	

	Normal
	14,000
	
	
	
	

	Below Normal
	10,000
	
	
	
	

	Percent Ground Cover
	
	
	
	
	

	Plant
	65
	
	
	
	

	Litter
	30
	
	
	
	

	Cryptogams
	0
	
	
	
	

	Bare ground
	5
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State 2, Plant Community 2, Good Condition Pasture.
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Plant Community 3 – Poor Condition Pasture
Poor Condition Pasture is dominated by grasses of low forage value such as Hilograss, narrowleaf carpetgrass, and sedges.  Desirable forage legumes have been grazed out.

Pathways from this plant community

To Plant Community 2, Good Condition Pasture, via “F”:

F = prescribed grazing.

Poor Condition Pasture can be reconverted to Good Condition Pasture by prescribed grazing.  A prescribed grazing plan provides for intensive but temporary grazing of pastures that ensures that cattle consume some low-value forage species along with preferred forages and allows preferred forages time to recover from defoliation.  The grazing plan may require splitting the herd, creating additional water sources, and creating multiple pastures by cross-fencing.  Invading broomsedge and beardgrass may be controlled by mowing their seed stalks before seed set and by liming to increase soil pH.
To Plant Community 4, Weedy Pasture, via “E”:

E = continuous grazing.

Poor Condition Pasture degrades to Weedy Pasture by long-term continuous grazing.  Guineagrass cover is greatly reduced and largely replaced by low-value forage grasses.  Weedy forbs such as spiny amaranth, alien blackberries, and alien shrubs such as sourbush have increased.  Broomsedge and beardgrass often are the most abundant grass species.
Composite representation of State 2, Plant Community 3, Poor Condition Pasture.
	 

 

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
	
	
	
	
	
	

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

	Schefflera actinophylla
	tr
	
	
	
	
	
	tr
	octopus tree
	octopus tree
	a
	t
	SCAC2

	Falcataria moluccana
	tr
	tr
	
	
	
	
	tr
	albizia
	peacocksplume
	a
	t
	FAMO

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

	Grevillea robusta
	tr
	tr
	
	
	
	
	tr
	silver oak
	silkoak
	a
	t
	GRRO

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

	Rubus argutus
	tr
	1
	
	
	
	
	1
	Florida blackberry
	sawtooth blackberry
	a
	v
	RUAR2

	Rubus ellipticus
	tr
	1
	
	
	
	
	1
	yellow Himalayan raspberry
	yellow Himalayan raspberry
	a
	v
	RUEL3

	Rubus rosifolius
	tr
	1
	
	
	
	
	1
	thimbleberry
	West Indian raspberry
	a
	v
	RURO

	Nephrolepis multiflora
	1
	
	
	
	
	
	1
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Pteridium aquilinum
	tr
	
	
	
	
	
	tr
	brackenfern
	western brackenfern
	n
	f
	PTAQ

	Dicranopteris linearis
	tr
	
	
	
	
	
	tr
	uluhe
	Old World forkedfern
	n
	f
	DILI

	Ageratina riparia
	tr
	
	
	
	
	
	tr
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

	Elephantopus mollis
	tr
	
	
	
	
	
	tr
	soft elephant'sfoot
	soft elephant'sfoot
	a
	h
	ELMO5

	Commelina diffusa
	1
	
	
	
	
	
	1
	honohono
	climbing dayflower
	a
	h
	CODI5

	Desmodium sp.
	tr
	
	
	
	
	
	tr
	desmodium
	ticktrefoil
	a
	h
	DESMO

	Cirsium vulgare
	tr
	tr
	
	
	
	
	tr
	bull thistle
	bull thistle
	a
	h
	CIVU

	Stachytarpheta dichotoma
	tr
	tr
	
	
	
	
	tr
	owi
	branched porterweed
	a
	h
	STDI8

	Hypochoeris radicata
	tr
	
	
	
	
	
	tr
	hairy catsear
	hairy catsear
	a
	h
	HYRA3

	Emilia sonchifolia
	1
	
	
	
	
	
	1
	Flora's paintbrush
	lilac tasselflower
	a
	h
	EMSO

	Sonchus oleraceus
	1
	
	
	
	
	
	1
	pualele
	common sowthistle
	a
	h
	SOOL

	Amaranthus spinosus
	1
	
	
	
	
	
	1
	spiny amaranth
	spiny amaranth
	a
	h
	AMSP

	Rumex acetosella
	1
	
	
	
	
	
	1
	sheep sorrel
	common sheep sorrel
	a
	h
	RUAC3

	Polygonum capitatum
	1
	
	
	
	
	
	1
	knotweed
	pinkhead smartweed
	a
	h
	POCA21

	Cyperus brevifolius
	5
	
	
	
	
	
	5
	flatsedge
	flatsedge
	n,a
	g
	CYPER

	Cyperus polystachyos
	1
	
	
	
	
	
	1
	 
	manyspike flatsedge
	n
	g
	CYPO

	Kyllinga brevifolia
	5
	
	
	
	
	
	5
	 
	shortleaf spikesedge
	a
	g
	KYBR

	Saccharum spontaneum
	
	
	1
	
	
	
	1
	wild sugarcane
	wild sugarcane
	a
	g
	SASP

	Axonopus fissifolius
	20
	
	
	
	
	
	20
	narrowleaf carpetgrass
	common carpetgrass
	a
	g
	AXFI

	Sporobolus indicus
	1
	
	
	
	
	
	1
	smut grass
	smut grass
	a
	g
	SPIN4

	Urochloa maxima
	
	20
	
	
	
	
	20
	guineagrass
	guineagrass
	a
	g
	URMA3

	Pennisetum clandestinum
	10
	
	
	
	
	
	10
	kikuyugrass
	kikuyugrass
	a
	g
	PECL2

	Anthoxanthum odoratum
	1
	
	
	
	
	
	1
	sweet vernalgrass
	sweet vernalgrass
	a
	g
	ANOD

	Andropogon virginicus
	5
	
	
	
	
	
	5
	broomsedge
	broomsedge bluestem
	a
	g
	ANVI2

	Schizachyrium condensatum
	5
	
	
	
	
	
	5
	beardgrass
	Colombian bluestem
	a
	g
	SCCO10

	Setaria parviflora
	5
	
	
	
	
	
	5
	yellow foxtail
	marsh bristlegrass
	a
	g
	SEPA10

	Paspalum conjugatum
	20
	
	
	
	
	
	20
	hilograss
	hilograss
	a
	g
	PACO14

	Grasslike
	80
	20
	
	
	
	
	100
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	1
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	tr
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	1
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 


Composite representation of State 2, Plant Community 3, Poor Condition Pasture.
	 

 

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
	
	
	
	
	
	

	Moss (on ground & logs)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Litter (not logs)
	50
	
	
	
	
	
	50
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
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State 2, Plant Community 3, Poor Condition Pasture.
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Plant Community 4 – Weedy Pasture
Weedy Pasture is dominated by low-value forage species such as Hilograss, narrowleaf carpetgrass, broomsedge, and beardgrass.  Alien blackberries, shrubs such as sourbush, and forbs such as spiny amaranth occupy much of the site.  Small tree species and saplings of large tree species have become common.
Pathways from this plant community

To Plant Community 2, Good Condition Pasture, via “C&F”:

C = weed control; F = prescribed grazing.

Weedy Pasture can be converted to Good Condition Pasture by a combination of weed control and prescribed grazing  Weeds such as alien blackberries, sourbush, and spiny amaranth are not controllable by domestic livestock and must be killed with herbicide.  The grazing prescription will require removal of livestock from the pasture until guineagrass has reestablished adequately to support grazing.  Thereafter, the grazing plan may require splitting the herd, creating additional water sources, and creating multiple pastures by cross-fencing.

Composite representation of State 2, Plant Community 4, Weedy Pasture.
	 

 

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
	
	
	
	
	
	

	Psidium guajava
	1
	1
	10
	
	
	
	10
	common guava
	guava
	a
	t
	PSGU

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

	Falcataria moluccana
	tr
	tr
	tr
	tr
	
	
	1
	albizia
	peacocksplume
	a
	t
	FAMO

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

	Grevillea robusta
	tr
	tr
	tr
	
	
	
	tr
	silver oak
	silkoak
	a
	t
	GRRO

	Pluchea carolinensis
	tr
	1
	10
	
	
	
	10
	sourbush
	cure for all
	a
	s
	PLCA10

	Rubus argutus
	tr
	5
	
	
	
	
	5
	Florida blackberry
	sawtooth blackberry
	a
	v
	RUAR2

	Rubus ellipticus
	tr
	5
	
	
	
	
	5
	yellow Himalayan raspberry
	yellow Himalayan raspberry
	a
	v
	RUEL3

	Rubus rosifolius
	tr
	5
	
	
	
	
	5
	thimbleberry
	West Indian raspberry
	a
	v
	RURO

	Nephrolepis multiflora
	1
	
	
	
	
	
	1
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Ageratina riparia
	1
	
	
	
	
	
	1
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

	Elephantopus mollis
	1
	
	
	
	
	
	1
	soft elephant'sfoot
	soft elephant'sfoot
	a
	h
	ELMO5

	Stachytarpheta dichotoma
	tr
	1
	
	
	
	
	1
	owi
	branched porterweed
	a
	h
	STDI8

	Emilia sonchifolia
	1
	
	
	
	
	
	1
	Flora's paintbrush
	lilac tasselflower
	a
	h
	EMSO

	Sonchus oleraceus
	1
	
	
	
	
	
	1
	pualele
	common sowthistle
	a
	h
	SOOL

	Amaranthus spinosus
	1
	10
	
	
	
	
	10
	spiny amaranth
	spiny amaranth
	a
	h
	AMSP

	Polygonum capitatum
	1
	
	
	
	
	
	1
	knotweed
	pinkhead smartweed
	a
	h
	POCA21

	Cyperus brevifolius
	5
	
	
	
	
	
	5
	flatsedge
	flatsedge
	n,a
	g
	CYPER

	Cyperus polystachyos
	1
	
	
	
	
	
	1
	 
	manyspike flatsedge
	n
	g
	CYPO

	Kyllinga brevifolia
	5
	
	
	
	
	
	5
	 
	shortleaf spikesedge
	a
	g
	KYBR

	Axonopus fissifolius
	20
	
	
	
	
	
	20
	narrowleaf carpetgrass
	common carpetgrass
	a
	g
	AXFI

	Sporobolus indicus
	1
	
	
	
	
	
	1
	smut grass
	smut grass
	a
	g
	SPIN4

	Urochloa maxima
	1
	
	
	
	
	
	1
	guineagrass
	guineagrass
	a
	g
	URMA3

	Pennisetum clandestinum
	1
	
	
	
	
	
	1
	kikuyugrass
	kikuyugrass
	a
	g
	PECL2

	Andropogon virginicus
	10
	
	
	
	
	
	10
	broomsedge
	broomsedge bluestem
	a
	g
	ANVI2

	Schizachyrium condensatum
	10
	
	
	
	
	
	10
	beardgrass
	Colombian bluestem
	a
	g
	SCCO10

	Setaria parviflora
	5
	
	
	
	
	
	5
	yellow foxtail
	marsh bristlegrass
	a
	g
	SEPA10

	Paspalum conjugatum
	20
	
	
	
	
	
	20
	hilograss
	hilograss
	a
	g
	PACO14

	Grasslike
	70
	10
	
	
	
	
	80
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	1
	10
	
	
	
	
	10
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	1
	10
	
	
	
	
	10
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	tr
	1
	10
	
	
	
	10
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	1
	1
	10
	1
	
	
	10
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Logs on ground (>4" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Litter (not logs)
	50
	
	
	
	
	
	50
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Bare Soil
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 


State 2, Plant Community 4, Weedy Pasture.


State 3 – Tree Plantation
Plant Community 5
Tree Plantations in this ecological site are primarily eucalyptus plantations that have been established on old sugarcane lands.  Remnant guineagrass is common beneath the trees.  Common understory weeds are bocconia trees and alien blackberries.
Composite representation of State 3, Plant Community 5, Tree Plantation.
	 

 

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
	
	
	
	
	
	

	Eucalyptus sp. 
	tr
	1
	1
	1
	90
	5
	90
	eucalyptus
	gum
	a
	t
	EUCAL

	Psidium cattleianum
	tr
	tr
	tr
	
	
	
	tr
	waiawi
	strawberry guava
	a
	t
	PSCA

	Bocconia frutescens 
	tr
	tr
	tr
	
	
	
	tr
	bocconia
	parrotweed
	a
	t
	BOFR2

	Clidemia hirta
	tr
	
	
	
	
	
	
	Koster's curse
	soapbush
	a
	s
	CLHI3

	Hedychium gardnerianum
	tr
	tr
	
	
	
	
	tr
	kahili ginger
	Kahila garland-lily
	a
	h
	HEGA

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

	Rubus ellipticus
	tr
	
	
	
	
	
	tr
	yellow Himalayan raspberry
	yellow Himalayan raspberry
	a
	v
	RUEL3

	Rubus rosifolius
	tr
	
	
	
	
	
	tr
	thimbleberry
	West Indian raspberry
	a
	v
	RURO

	Christella parasitica
	tr
	
	
	
	
	
	tr
	christella
	 
	a
	f
	?

	Deparia petersenii
	tr
	
	
	
	
	
	tr
	 
	Japanese false spleenwort
	a
	f
	DEPE3

	Nephrolepis multiflora
	1
	
	
	
	
	
	1
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Urochloa maxima 
	10
	10
	
	
	
	
	10
	guineagrass
	guineagrass
	a
	g
	URMA3

	Microlaena stipoides 
	1
	
	
	
	
	
	1
	meadow ricegrass
	weeping grass
	a
	g
	MIST

	Oplismenus hirtellus
	1
	
	
	
	
	
	1
	basketgrass
	bristle basketgrass
	a
	g
	OPHI

	Paspalum conjugatum
	1
	
	
	
	
	
	1
	hilograss
	hilograss
	a
	g
	PACO14

	Grasslike
	10
	10
	
	
	
	
	20
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	tr
	tr
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	tr
	1
	1
	1
	90
	5
	90
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on trees)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

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

	Litter (not logs)
	80
	
	
	
	
	
	80
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 



State 3, Plant Community 5, Tree Plantation with Alien Understory.
State 4 – Native Forest with Alien Understory
Plant Community 6
This plant community has an intact or diminished overstory of large ohia and/or koa trees with a dense understory of alien shrubs, ferns, grasses, and/or small trees.  Native species are unable to regenerate in this plant community and eventually die out.  With time, large alien tree species would probably emerge to form a new overstory.
Pathways from this state/plant community

To State 1, Native Wet Forest, via “C&D&M”:

C = weed control; D = native plant restoration; M = ungulate exclusion.

It is possible to recreate a plant community resembling Native Forest from Native Forest with Alien Understory.  Before restoration of native plants, alien understory plants must be eliminated by weed control and brush management practices, and ungulates must be excluded from the restoration site.   Native species that have been eliminated or greatly reduced in numbers must be restored by replanting.
To State 2, Pasture, via “A&B&C”:
A = mechanical land clearing; B = pasture establishment; C = weed control.

Pasture may be created from Native Forest with Alien Understory by mechanical clearing of weedy and remnant native understory plants; native overstory trees may be harvested for timber, destroyed, or left for shade.  If leaving large native trees for shade, care must be taken to not damage roots within about 20 feet of the trees.  Introduced pasture grasses may then be seeded or sprigged into the site.  Herbicide applications will be necessary before and during pasture establishment to control reemerging weed species.
To State 5, Weedy Forest with Alien Understory, via “J”:
J = loss of native plant regeneration.

The large, mature native ohia and koa trees that form the overstory of Native Forest with Alien Understory are unable to successfully regenerate due to the very dense, shady weed understory.  Eventually the large native trees die and are replaced by more competitive large alien tree species.
Composite representation of State 4, Plant Community 6, 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
	80.1 -

120
	
	
	
	
	
	

	Metrosideros polymorpha
	
	
	
	
	10
	10
	20
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Acacia koa 
	
	
	
	
	10
	10
	20
	koa
	koa
	n
	t
	ACKO

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

	Grevillea robusta 
	tr
	tr
	tr
	tr
	tr
	
	tr
	silver oak
	silkoak
	a
	t
	GRRO

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

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

	Psidium cattleianum
	1
	5
	10
	20
	
	
	40
	waiawi
	strawberry guava
	a
	t
	PSCA

	Psidium guajava
	
	1
	1
	
	
	
	1
	common guava
	guava
	a
	t
	PSGU

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

	Cestrum nocturnum
	tr
	1
	1
	
	
	
	1
	night blooming jasmine
	night jessamine
	a
	s
	CENO

	Clidemia hirta
	1
	5
	10
	
	
	
	10
	Koster's curse
	soapbush
	a
	s
	CLHI3

	Tibouchina urvilleana
	1
	5
	10
	5
	
	
	20
	glorybush
	princess-flower
	a
	s
	TIUR

	Anemone hupehensis
	tr
	tr
	
	
	
	
	tr
	Japanese anemone
	Japanese thimbleweed
	a
	h
	ANHU

	Hedychium gardnerianum
	1
	
	
	
	
	
	1
	kahili ginger
	Kahila garland-lily
	a
	h
	HEGA

	Spathoglottis plicata
	1
	
	
	
	
	
	1
	Philippine ground orchid
	Philippine ground orchid
	a
	h
	SPPL

	Freycenetia arborea
	1
	
	
	
	
	
	1
	`ie`ie
	`ie`ie
	n
	v
	FRAR

	Passiflora mollissima
	1
	
	
	
	
	
	1
	banana poka
	banana passionflower
	a
	v
	PAMO5

	Rubus ellipticus 
	1
	1
	
	
	
	
	1
	yellow Himalayan raspberry
	yellow Himalayan raspberry
	a
	v
	RUEL3

	Rubus rosifolius
	1
	
	
	
	
	
	1
	thimbleberry
	West Indian raspberry
	a
	v
	RURO

	Adiantum hispidulum
	tr
	
	
	
	
	
	tr
	rough maidenhair fern
	rough maidenhair
	a
	f
	ADHI

	Asplenium sp.
	tr
	
	
	
	
	
	tr
	 
	spleenwort
	n
	f
	ASPLE

	Thelypteris parasitica
	1
	
	
	
	
	
	1
	christella
	 parasitic maiden fern
	a
	f
	THPA4

	Cyrtomium falcatum
	tr
	
	
	
	
	
	tr
	holly fern
	Japanese netvein hollyfern
	a
	f
	CYFA2

	Deparia petersenii
	1
	
	
	
	
	
	1
	 
	Japanese false spleenwort
	a
	f
	DEPE3

	Nephrolepis multiflora
	20
	
	
	
	
	
	20
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Phlebodium aureum
	1
	
	
	
	
	
	1
	laua`e haole
	golden polypody
	a
	f
	PHAU6

	Urochloa maxima
	1
	
	
	
	
	
	1
	guineagrass
	guineagrass
	a
	g
	URMA3

	Microlaena stipoides
	 
	1
	
	
	
	
	
	1
	meadow ricegrass
	weeping grass
	a
	g
	MIST

	Oplismenus hirtellus
	5
	
	
	
	
	
	5
	basketgrass
	bristle basketgrass
	a
	g
	OPHI

	Paspalum conjugatum
	5
	
	
	
	
	
	5
	hilograss
	hilograss
	a
	g
	PACO14

	Grasslike
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	1
	tr
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Vines
	1
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	20
	
	
	
	
	
	20
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	10
	20
	5
	
	
	30
	 
	 
	 
	 
	 

	Native Trees
	tr
	tr
	1
	1
	20
	20
	40
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	1
	10
	20
	50
	1
	
	70
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 


Composite representation of State 4, Plant Community 6, 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
	80.1 -

120
	
	
	
	
	
	

	Moss (on ground & logs)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Moss (on trees)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

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

	Litter (not logs)
	80
	
	
	
	
	
	80
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 


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

	
	
	30
	60
	90

	strawberry guava
	Psidium cattleianum
	90
	90
	90

	common guava
	Psidium guajava
	50
	40
	5

	night blooming jasmine
	Cestrum nocturnum
	90
	90
	90

	christmasberry
	Schinus terebinthifolius
	90
	60
	5

	guineagrass
	Urochloa maxima
	80
	50
	10

	meadow ricegrass
	Microlaena stipoides
	20
	30
	70


State 4, Plant Community 6, Native Forest with Alien Understory.

State 5 – Weedy Alien Forest
Plant Community 7
This state is comprised of one plant community dominated by alien species in both the overstory and understory.  Silk oak, christmasberry, common guava, strawberry guava, and albizia may dominate a given site.  Understories vegetation beneath all these species except albizia is very sparse to nonexistent.
Pathways from this state/plant community

To State 2 – Pastures, via “A&B&C”:

A = mechanical land clearing; B = pasture establishment; C = weed control.

Pasture may be created from Weedy Forest with Alien Understory by mechanical clearing of overstory and understory vegetation.  Introduced pasture grasses may then be seeded or sprigged into the site.  Herbicide applications will be necessary before and during pasture establishment to control reemerging weed species.

Composite representation of State 5, Plant Community 7, Weedy 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
	
	
	
	
	
	

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

	Acacia koa 
	
	
	
	
	1
	
	1
	koa
	koa
	n
	t
	ACKO

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

	Falcataria moluccana 
	tr
	tr
	tr
	tr
	tr
	
	tr
	albizia
	peacocksplume
	a
	t
	FAMO

	Grevillea robusta 
	tr
	tr
	tr
	1
	1
	
	1
	silver oak
	silkoak
	a
	t
	GRRO

	Bocconia frutescens 
	tr
	tr
	1
	tr
	
	
	tr
	bocconia
	parrotweed
	a
	t
	BOFR2

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

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

	Psidium cattleianum
	1
	5
	20
	20
	
	
	40
	waiawi
	strawberry guava
	a
	t
	PSCA

	Psidium guajava
	
	tr
	tr
	
	
	
	tr
	common guava
	guava
	a
	t
	PSGU

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

	Cestrum nocturnum
	tr
	1
	1
	
	
	
	1
	night blooming jasmine
	night jessamine
	a
	s
	CENO

	Clidemia hirta
	1
	5
	10
	
	
	
	10
	Koster's curse
	soapbush
	a
	s
	CLHI3

	Tibouchina urvilleana
	1
	5
	10
	5
	
	
	20
	glorybush
	princess-flower
	a
	s
	TIUR

	Anemone hupehensis
	tr
	tr
	
	
	
	
	tr
	Japanese anemone
	Japanese thimbleweed
	a
	h
	ANHU

	Hedychium gardnerianum
	1
	1
	
	
	
	
	1
	kahili ginger
	Kahila garland-lily
	a
	h
	HEGA

	Spathoglottis plicata
	1
	
	
	
	
	
	1
	Philippine ground orchid
	Philippine ground orchid
	a
	h
	SPPL

	Passiflora mollissima
	1
	
	
	
	
	
	1
	banana poka
	banana passionflower
	a
	v
	PAMO5

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

	Rubus ellipticus
	5
	1
	
	
	
	
	5
	yellow Himalayan raspberry
	yellow Himalayan raspberry
	a
	v
	RUEL3

	Rubus rosifolius
	1
	
	
	
	
	
	1
	thimbleberry
	West Indian raspberry
	a
	v
	RURO

	Adiantum hispidulum
	1
	
	
	
	
	
	1
	rough maidenhair fern
	rough maidenhair
	a
	f
	ADHI

	Thelypteris parasitica
	1
	
	
	
	
	
	1
	christella
	parasitic maiden fern
	a
	f
	THPA4

	Cyrtomium falcatum
	1
	
	
	
	
	
	1
	holly fern
	Japanese netvein hollyfern
	a
	f
	CYFA2

	Deparia petersenii
	1
	
	
	
	
	
	1
	
	Japanese false spleenwort
	a
	f
	DEPE3

	Nephrolepis multiflora
	20
	
	
	
	
	
	20
	scaly swordfern
	scaly swordfern
	a
	f
	NEHI

	Phlebodium aureum
	1
	
	
	
	
	
	1
	laua`e haole
	golden polypody
	a
	f
	PHAU6

	Microlaena stipoides 
	1
	
	
	
	
	
	1
	meadow ricegrass
	weeping grass
	a
	g
	MIST

	Oplismenus hirtellus
	5
	
	
	
	
	
	5
	basketgrass
	bristle basketgrass
	a
	g
	OPHI

	Paspalum conjugatum
	5
	
	
	
	
	
	5
	hilograss
	hilograss
	a
	g
	PACO14

	Grasslike
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	1
	1
	
	
	
	
	1
	 
	 
	 
	 
	 


Composite representation of State 5, Plant Community 7, Weedy 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
	
	
	
	
	
	

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	5
	1
	
	
	
	
	5
	 
	 
	 
	 
	 

	Small ferns
	20
	
	
	
	
	
	20
	 
	 
	 
	 
	 

	Native Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	10
	20
	5
	
	
	30
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	1
	
	1
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	tr
	
	
	
	tr
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	1
	10
	20
	20
	1
	
	50
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Moss (on trees)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

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

	Litter (not logs)
	80
	
	
	
	
	
	80
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 



State 5, Plant Community 7, Weedy 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
	    
	    
	    
	    
	700
	2800
	cu. ft./ac 

	koa
	Acacia koa
	
	
	
	
	800
	3100
	cu.ft./ac


Animal Community

Animal Community – Wildlife Interpretations

This site provides habitat to a variety of small, medium-sized, and large introduced birds such as doves, wild turkey, ring-necked pheasant, Eurasian skylark, Erckel’s francolin, black francolin, and khalij pheasant.  States that provide open grassland or savannah-like settings provide habitat for other important wildlife such as the Hawaiian hawk and the Hawaiian owl.  This site can also provide habitat to the following native birds: Hawaii elepaio, omao, Hawaii amakihi, apapane, iiwi, Hawaiian crow, ou, Hawaii akepa, akiapolaau, as well as the Hawaiian hoary bat.  Feral pigs, sheep, and cattle 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 2, Plant Community 2, Good Condition Pasture, with guinea grass.  For kikuyugrass pastures on this ecological site, refer to grazing interpretations in Ecological site Description F161AY500HI, Transition Zone Ohia-Koa-Mamane Forest. The following 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 2, Plant Community 2, Good Condition 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.  Figures shown are calculated assuming a 30% adjustment factor to account for harvest efficiency and the “take half – leave half” principle.  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 Good Condition 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 Good Condition 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
	Urochloa maxima
	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

	Kikuyugrass
	Pennisetum clandestinum
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Pangolagrass
	Digitaria eriantha
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Smutgrass
	Sporobolus indicus
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Hilograss
	Paspalum conjugatum
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

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

	Bushybeard bluestem
	Schizachyrium condensatum
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Yellow foxtail
	Setaria firmula
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Green kyllinga
	Cyperus brevifolius
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Vaseygrass
	Paspalum urvillei
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

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

	Three-flowered tickletrefoil
	Desmodium triflorum
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Common sowthistle
	Emilia sonchifolia
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Spiny amaranth
	Amaranthus spinosus
	entire
	N
	N
	N
	N
	N
	N
	N
	N
	N
	N
	N
	N

	Bull thistle
	Cirsium vulgare
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Sourbush
	Pluchea carolinensis
	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

	Thimbleberry
	Rubus rosifolius
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Poha
	Physalis peruviana
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Castor bean
	Ricinum communis
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U


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

Hunting is the most common recreational use.
Wood Products

There is good potential for production of timber in this ecological site, including eucalyptus and high-value specialty woods such as koa.   However, there has been very little utilization of the resource to date. 
Other Products

     
Other Information

     
SUPPORTING INFORMATION

Associated Sites

	Site Name
	Site ID
	Site Narrative

	Mauna Loa Savannah
	R161AY010HI
	Open ohia/shrub/grass range ecological site bordering this ecological site at higher elevations.

	Kona Weather Pattern Dry Forest
	F161BY501HI
	Dry forest bordering this ecological site at lower elevations.

	Transition Zone Ohia-Koa-Mamane Forest
	F161AY500HI
	Drier forest bordering this ecological site to the southwest and northeast.


Similar Sites

	Site Name
	Site ID
	Site Narrative

	Kona Weather Pattern Wet Forest
	F161BY502HI
	Similar wet forest primarily on organic and ash soils.


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
	23
	2004
	HI
	Hawaii

	HI Forest ESD field sheet
	13
	2005
	HI
	Hawaii

	HI Forest ESD field sheet
	5
	2006
	HI
	Hawaii

	HI Forest ESD field notes
	1
	2004
	HI
	Hawaii

	HI Forest ESD field notes
	5
	2005
	HI
	Hawaii

	HI Forest ESD field notes
	2
	2006
	HI
	Hawaii

	NRCS-Range-417
	1
	1995
	HI
	Hawaii

	Hawaii-Range-1
	5
	1995-2002
	HI
	Hawaii


Type Locality

	
	Site #1 – (NAD83 datum)
	Site #2
	Site #3

	Latitude:
	N19d14m01.6s
	
	

	Longitude:
	W155d30m55.6s
	
	

	State:
	HI
	
	

	County:
	Hawaii
	
	

	General Description:
	Hawaii County, Island of Hawaii, USGS Quad: Punaluu.  2.5 miles directly mauka of Pahala, in Kau Forest Reserve.  Foot trail near "upper Paauau Landing Strip."  Walk 0.5 mile up trail and then 100 yards to SW into woods. 
	
	


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. 
	Loh, R.K.  2004.  Complete vegetation map of Hawai`i Volcanoes National park below 8,000 ft elevation.  U.S. National Park Service.

	3. 
	Ripperton, J.C. and E.Y. Hosaka.  1942.  Vegetation zones of Hawai`i.  Hawai`i Agricultural Experiment Station Bulletin 89:1-60.

	4. 
	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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