FOTG Section II. Natural Resources Information

F. Ecological Site Descriptions
F161BY503HI Koa-Sandalwood-Mamane Forest


Ecological Site Description

Ecological Site Characteristics

Site Identification

	Site Type:  Forestland
	Site ID: F161BY503HI
	MLRA: 161B

	Colloquial Site Name: Koa-Sandalwood-Mamane Forest

	Official Site Name: Acacia koa-Santalum paniculatum/Osteomeles anthyllidifolia-Dodonaea viscosa/Deschampsia nubigena


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 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):
	2000
	7000

	Slope (percent):
	2
	55

	Water Table Depth (inches):
	none
	3

	Flooding:

Frequency:

Duration:
	very rare
--
	occasional

extremely brief

	Ponding:

Depth (inches):

Frequency:

Duration:
	
--
none
 FORMDROPDOWN 


	
2
none
--

	Runoff Class:
	negligible
	very high

	Aspect: (1) W
Aspect: (2) NW
	
	


Climatic Features

Average annual precipitation ranges from 25 to 40 inches.   Most of the precipitation falls from through January through May, with January and March being the wettest months.  Average annual temperature: no data.  The climate generally can be classified as ustic and subtropical in nature.
Climate chart
	
	Minimum
	Maximum

	Frost Free Period (days):
	no data
	365

	Freeze Free Period (days):
	no data
	365

	Mean Annual Precipitation (inches):
	25
	40


	Monthly Precipitation (inches) and Temperature (0F)

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

	Precip. Min.
	0.0
	0.l
	0.0
	0.5
	1.0
	0.5
	0.0
	0.0
	0.0
	0.3
	0.2
	0.2

	Precip Max.
	19.3
	6.1
	6.5
	8.7
	6.3
	3.7
	4.4
	11.3
	4.5
	11.8
	7.0
	8.3

	Temp. Min
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd

	Temp. Max
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd
	nd

	Climate Station: (1)
Climate Station: (2)
	Puu Lehua 73 1949-1986



Influencing Water Features

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

Typical soils are of three types: highly decomposed plant materials in `a`a or over pahoehoe; shallow to deep, rapidly weathered volcanic ash deposited on `a`a or pahoehoe; and very shallow, rapidly weathered volcanic ash deposited over pahoehoe.   Most landscape surfaces in this ecological site are young (generally 750 to 5,000 years old).   the youngest surfaces (lava flows from 750-3,000 years old) have soils that are derived primarily from highly decomposed plant materials.  Older surfaces (lava flows >3,000 years old) are usually covered with soils with much higher ash content than younger soils.  Surfaces on Puuwaawaa cone and Puuanahulu are approximately 100,000 years old and are covered with very deep ash soils.  These differences in age and/or ash content affect the nature of the plant community as well as the trafficability by humans and livestock (and therefore disturbance history) of a given site.  Ash soils and organic soils on pahoehoe have been favored as pasture areas due to easy access by humans and livestock.
The soils are moderately well to somewhat excessively drained.  Available water capacity in most soils ranges from 1 to 4 inches.  Wa`awa`a soils, which occur on Pu`uwa`awa`a cone and Pu`u`anahulu, have available water capacity of 6 inches.  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 to moderately rapid in soils but can be very slow in underlying pahoehoe.  Runoff potential ranges from negligible to very high.  Moist colors range from dark brown to black.  Soil reactions (pH in CaCl2) range from 4.1 to 8.1in surface horizons and 5.2 to 8.1in subsurface horizons.  Soil temperature regimes are isomesic.  Soil moisture regimes are ustic  (soil moisture control section is dry in some or all parts for 90 or more cumulative days in normal years). 
	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): 0-60
Surface Fragments >3" (%Cover): 0-50
	Rock Fragments <=3" (%Volume): 0-65
Rock Fragments >3" (%Volume): 0-95

	Drainage Class: moderately well to excessively
	Permeability Class: very slow to moderately rapid

	
	Minimum
	Maximum

	Depth (inches):
	5
	60

	Electrical Conductivity (mmhos/cm):
	0
	2

	Sodium Adsorption Ratio:
	0
	0

	Calcium Carbonate Equivalent (percent):
	
	

	Soil Reaction (1:1 Water):
	4.5
	8.4

	Soil Reaction (.0-1M CaC12):
	4.1
	8.1

	Available Water Capacity (inches):
	1
	6


Plant Communities
Ecological Dynamics of the Site

This ecological site occurs on a variety of substrates in seasonally dry, cool regions of North and South Kona districts 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 fires, timber cutting, domestic and feral ungulate foraging, establishment of introduced pasture grasses, and alien species invasion.  Nearly all of this ecological site has been grazed heavily by ungulates (cattle, sheep, and pigs) and bears little resemblance to its original appearance.  Fountaingrass is beginning to invade this ecological site and has formed dense stands in some places.  Kikuyugrass pastures become infested with unpalatable grasses and shrubs under conditions of improper grazing management.

A subtype of the Native Forest plant community of this ecological site, as described in historical accounts, existed on Pu`uwa`awa`a cone and Pu`u`anahulu; a separate description is included in a table below.
State and transition diagram
[image: image1.jpg]


State 1 – Native Forest
Plant Community 1

This state represents the Historic Climax Plant Community.  It consists of one plant community with a distinct subtype.  There are no longer any intact examples of this plant community.  This ecological site is desirable as pastureland, and has also been subjected to timber harvesting and weed invasion.  The general aspect is forest with an open or closed upper canopy of ohia or koa trees up to 80 feet tall, a secondary canopy of sandalwood, naio, mamane and dryland kolea 20 to 50 feet tall, and an understory of shrubs, vines, and forbs.  These forests typically have standing live timber of 1200 to 2000 cubic feet per acre, with a representative value of about 1600 cubic feet per acre.  Standing live timber can be as low as 600 to 1200 cubic feet per acre, with a representative value of about 900 cubic feet per acre, on Huikau soils (map unit 476) that are coarse and cindery and in dry environments.  On the very deep soils of Puuwaawaa cone, standing live timber ranges from 2000 to 3200 cubic feet per acre, with a representative value of about 2800 cubic feet per acre.  These amounts represent recent measurements of standing live trees that are probably much lower than the amounts present in the original, undisturbed forests.
Early in the 20th century, Joseph Rock observed (in mauka Kona) that this ecological site had already been “ravaged by livestock” and contained “a rank growth of weeds.”  He saw “giant koa trees” up to 80 feet tall, although many of them were dead.  In the lower elevations (where this ecological site grades into rain forest), he saw native Stenogyne (vine in the mint family), Phyllostegia (vine in the mint family), Dubautia (shrub), Smilax (vine), Pellaea (small fern), Sadleria (large fern), and Clermontia (shrub); the Clermontia were up to 20 feet tall.  Beneath the koa canopy were “exceedingly numerous” Delissea undulata that grew to 35 feet tall, along with Dodonaea viscosa (`a`ali`i) growing as straight trees 25 feet tall and 8 inches in diameter.  Geranium cuneatum (small shrub) was plentiful.  Also present were Rumex giganteus, Sisyrinchium acre (a native iris), Silene spp., Lipochaeta subcordata, Solanum incompletum, and dense stands of Osteomeles anthyllidifolia (ulei).

The subtype of this plant community on Puuwaawaa and Puuanahulu, of which now only remnants exist, is distinguished from the main plant community by having soapberry trees as a major part of the overstory composition and in higher plant diversity, sharing some species with the surrounding dry forest.  Puuwaawaa cone and Puuanahulu share the same soil type.  However, Puuwaawaa is at an elevation of about 3500 feet and has about 30 inches of annual rainfall, while Puuanahulu is at an elevation of about 2000 feet and has about 25 inches of annual rainfall.  The vegetation on Puuwaawaa cone bears similarities to that of Ecological Site F160XY500HI- Soapberry-Koa Kipuka Forest, which is on deep ash kipukas near the town of Volcano.  Joseph Rock described the vegetation of Puuanahulu this way:  “Adjoining Puuwaawaa on the north is another interesting strip of land called Puuanahulu.  The plant formation on this land is very similar to that of Puuwaawaa, but harbors species of trees which can not be found in the latter locality.  In this respect the vegetation approaches very much that of Kapua or Manuka in South Kona.”  The last sentence of the quote suggests that Puuanahulu shared more species with the surrounding dry forest than did Puuwaawaa cone.  Refer to the description of Ecological Site F161BY500HI, North Kona Dry Forest, and Ecological Site F161BY501HI, Kona Weather Pattern Dry Forest, for more information.  Additionally, a few koaia (Acacia koaia) grow on the steep slope of Puuanahulu.
Pathways from this state/plant community
To State 2, Grassland with Native Trees, via “(A or B) and I”:

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

Native Forest can be converted to Grassland with Native Trees by removing the native understory, either by heavy equipment or, more gradually, by continuous cattle grazing.  Kikuyugrass is then established by sprigging.
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 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
	
	
	
	
	
	

	Acacia koa
	1
	1
	1
	1
	20
	1
	20
	koa
	koa
	n
	t
	ACKO

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

	Santalum paniculatum
	tr
	tr
	tr
	10
	5
	
	10
	`iliahi
	mountain sandalwood
	n
	t
	SAPA7

	Sophora chrysophylla
	tr
	1
	5
	20
	
	
	20
	mamani
	mamani
	n
	t
	SOCH

	Myoporum sandwicense
	tr
	tr
	5
	10
	
	
	
	naio
	naio
	n
	t
	MYSA

	Myrsine lanaiensis
	tr
	tr
	1
	5
	
	
	5
	kolea
	Lanai colicwood
	n
	t
	MYLA3

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

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

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

	Delissea undulata
	?
	?
	?
	?
	
	
	?
	 
	leechleaf delissea
	n
	t
	DEUN2

	Coprosma montana
	tr
	1
	5
	1
	
	
	5
	mountain pilo
	alpine mirrorplant
	n
	t
	COMO3

	Chamaesyce olowaluana
	tr
	1
	1
	tr
	
	
	1
	`akoko
	alpine sandmat
	n
	t
	CHOL3

	Coprosma ernodioides
	5
	
	
	
	
	
	5
	'aiakanene
	'aiakanene
	n
	t
	COER3

	Dubautia ciliolata
	1
	1
	1
	
	
	
	1
	na`ena`e
	lava dubautia
	n
	s
	DUCI

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

	Styphelia tameiameiae
	1
	5
	
	
	
	
	5
	pukiawe
	pukiawe
	n
	s
	STTA

	Bidens sp.
	1
	1
	
	
	
	
	1
	ko`oko`olau
	beggarticks
	n
	s
	BIDEN

	Bidens menziesii
	1
	1
	
	
	
	
	1
	ko`oko`olau
	Mauna Loa beggarticks
	n
	s
	BIME

	Osteomeles anthyllidifolia
	1
	5
	5
	
	
	
	10
	`ulei
	Hawai'i hawthorn
	n
	s
	OSAN

	Lythrum maritimum
	1
	
	
	
	
	
	1
	pukamole
	pukamole
	n
	s
	LYMA3

	Solanum incompletum
	?
	?
	
	
	
	
	?
	popolo
	thorny popolo
	n
	s
	SOIN

	Rumex giganteus
	1
	1
	
	
	
	
	1
	pawale
	pawale
	n
	s
	RUGI

	Sida fallax
	1
	1
	
	
	
	
	1
	ilima
	yellow ilima
	n
	s
	SIFA

	Vaccinium reticulatum
	1
	1
	
	
	
	
	1
	ohelo`ai
	ohelo`ai
	n
	s
	VARE

	Wikstroemia phillyreifolia
	1
	1
	
	
	
	
	1
	`akia
	Hawai`i false ohelo
	n
	s
	WIPH2

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

	Sicyos anunu
	1
	
	
	
	
	
	1
	`anunu
	lava burr cucumber
	n
	v
	SIAN4

	Alyxia oliviformis
	1
	
	
	
	
	
	1
	maile
	maile
	n
	v
	ALOL2

	Stenogyne microphylla
	5
	
	
	
	
	
	5
	littleleaf Stenogyne
	littleleaf stenogyne
	n
	v
	STMI3

	Cocculus orbiculatus
	1
	
	
	
	
	
	1
	huehue
	queen coralbead
	n
	v
	COOR11

	Geranium cuneatum
	1
	
	
	
	
	
	1
	hinahina
	hinahina
	n
	h
	GECU

	Pseudognaphalium sandwichensium
	1
	
	
	
	
	
	1
	`ena`ena
	`ena`ena
	n
	h
	PSSA8

	Lipochaeta subcordata
	1
	
	
	
	
	
	1
	nehe
	grassland nehe
	n
	h
	LISU6

	Silene sp.
	?
	
	
	
	
	
	?
	catchfly
	catchfly
	n
	h
	SILEN

	Sisyrinchium acre
	1
	
	
	
	
	
	1
	mau`u la`ili
	Hawai`i blue-eyed grass
	n
	h
	SIAC2

	Dianella sandwicensis
	1
	
	
	
	
	
	1
	`uki`uki
	`uki`uki
	n
	h
	DISA6

	Asplenium trichomanes
	1
	
	
	
	
	
	1
	`o`ali`i
	maidenhair spleenwort
	n
	f
	ASTR2

	Asplenium sp.
	1
	
	
	
	
	
	1
	 
	spleenwort
	n
	f
	ASPLE

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

	Microlepia strigosa
	1
	
	
	
	
	
	1
	palapalai
	palapalai
	n
	f
	MIST4

	Pteris cretica
	1
	
	
	
	
	
	1
	`oali
	Cretan brake
	n
	f
	PTCR2

	Pteridium aquilinum
	1
	
	
	
	
	
	1
	brackenfern
	western brackenfern
	n
	f
	PTAQ

	Polypodium pellucidum
	1
	
	
	
	
	
	1
	`ae
	dotted polypody
	n
	f
	POPE5


Composite representation of State 1, Plant Community 1, Native 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
	
	
	
	
	
	

	Pellaea ternifolia
	1
	
	
	
	
	
	1
	cliffbrake
	TransPecos cliffbrake
	n
	f
	PETE2

	Trisetum glomeratum
	1
	
	
	
	
	
	1
	pili uka
	pili uka
	n
	g
	TRGL3

	Agrostis avenacea
	1
	
	
	
	
	
	1
	he`upueo
	Pacific bentgrass
	n
	g
	AGAV

	Deschampsia nubigena
	1
	
	
	
	
	
	1
	 
	alpine hairgrass
	n
	g
	DENU6

	Carex wahuensis
	1
	
	
	
	
	
	1
	Oahu sedge
	Oahu sedge
	n
	g
	CAWA

	Gahnia gahniiformis
	1
	
	
	
	
	
	1
	 
	Gaudichaud's sawsedge
	n
	g
	GAGA3

	Luzula hawaiiensis
	1
	
	
	
	
	
	1
	woodrush
	Hawai`i woodrush
	n
	g
	LUHA2

	Eragrostis atropioides
	1
	
	
	
	
	
	1
	hardstem lovegrass
	hardstem lovegrass
	n
	g
	ERAT

	Eragrostis leptophyllum
	1
	
	
	
	
	
	1
	mountain lovegrass
	mountain lovegrass
	n
	g
	ERLE3

	Cyperus sp.
	1
	
	
	
	
	
	1
	flatsedge
	flatsedge
	n
	g
	CYPER

	Grasslike
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Native Forbs
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Exotic Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Exotic Vines
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Small ferns
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Native Shrubs
	5
	10
	10
	1
	
	
	20
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	1
	1
	10
	40
	30
	1
	70
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	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
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 


[image: image2.jpg]



State 1, Plant Community 1, Native Forest plant community.
Composite representation of State 1, Plant Community 1, Native Forest, Puuwaawaa subtype.
	 

 

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
	
	
	
	
	
	

	Acacia koa
	tr
	tr
	tr
	1
	20
	1
	20
	koa
	koa
	n
	t
	ACKO

	Acacia koaia
	?
	?
	?
	?
	
	
	?
	koaia
	koaoha
	n
	t
	ACKO2

	Metrosideros polymorpha
	tr
	tr
	tr
	1
	10
	
	10
	'ohi'a lehua
	'ohi'a lehua
	n
	t
	MEPO5

	Sapindus saponaria
	tr
	tr
	tr
	1
	20
	
	20
	manele
	wingleaf soapberry
	n
	t
	SASA4

	Santalum paniculatum
	tr
	tr
	tr
	10
	5
	
	10
	`iliahi
	mountain sandalwood
	n
	t
	SAPA7

	Sophora chrysophylla
	tr
	1
	5
	20
	
	
	20
	mamani
	mamani
	n
	t
	SOCH

	Myoporum sandwicense
	tr
	tr
	1
	5
	
	
	5
	naio
	naio
	n
	t
	MYSA

	Tetraplasandra hawaiiensis
	tr
	tr
	tr
	1
	
	
	1
	`ohe
	Hawai`i `ohe
	n
	t
	TEHA2

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

	Myrsine lanaiensis
	tr
	tr
	1
	5
	
	
	5
	kolea
	Lanai colicwood
	n
	t
	MYLA3

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

	Nestegis sandwicensis
	tr
	tr
	5
	10
	
	
	10
	olopua
	Hawai`i olive
	n
	t
	NESA2

	Nothocestrum breviflorum
	?
	?
	?
	?
	
	
	?
	`aiea
	smallflower aiea
	n
	t
	NOBR2

	Ochrosia kilaueaensis
	?
	?
	?
	?
	
	
	?
	holei
	Hawai`i yellowwood
	n
	t
	OCKI

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

	Pittosporum hosmeri
	tr
	tr
	1
	1
	
	
	1
	ho`awa
	Kona cheesewood
	n
	t
	PIHO

	Psychotria hawaiiensis
	?
	?
	?
	?
	
	
	?
	kopiko `ula
	kopiko `ula
	n
	t
	PSHA3

	Antidesma platyphyllum
	?
	?
	?
	?
	
	
	?
	hame,ha`a
	ha`a
	n
	t
	ANPL2

	Antidesma pulvinatum
	?
	?
	?
	?
	
	
	?
	hame
	hame
	n
	t
	ANPU2

	Caesalpinia kavaiensis
	?
	?
	?
	?
	
	
	?
	uhiuhi
	uhiuhi
	n
	t
	KACA5

	Charpentiera obovata
	?
	?
	?
	
	
	
	?
	papala
	broadleaf papala
	n
	t
	CHOB2

	Delissea undulata
	?
	?
	?
	?
	
	
	?
	 
	leechleaf delissea
	n
	t
	DEUN2

	Kokia drynarioides
	?
	?
	?
	
	
	
	?
	 
	Hawai`i treecotton
	n
	t
	KODR

	Chamaesyce olowaluana
	tr
	1
	1
	tr
	
	
	1
	`akoko
	alpine sandmat
	n
	t
	CHOL3

	Zanthoxylum dipetalum
	?
	?
	?
	?
	
	
	?
	kawa`u
	kawa`u
	n
	t
	ZADI

	Claoxylon sandwicense
	?
	?
	?
	
	
	
	?
	po`ola
	po`ola
	n
	t
	CLSA

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

	Dubautia ciliolata
	1
	1
	1
	
	
	
	1
	na`ena`e
	lava dubautia
	n
	s
	DUCI

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

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

	Styphelia tameiameiae
	1
	5
	
	
	
	
	5
	pukiawe
	pukiawe
	n
	s
	STTA

	Bidens sp.
	1
	1
	
	
	
	
	1
	ko`oko`olau
	beggarticks
	n
	s
	BIDEN

	Bidens menziesii
	1
	1
	
	
	
	
	1
	ko`oko`olau
	Mauna Loa beggarticks
	n
	s
	BIME

	Osteomeles anthyllidifolia
	1
	5
	5
	
	
	
	10
	`ulei
	Hawai'i hawthorn
	n
	s
	OSAN

	Lythrum maritimum
	1
	
	
	
	
	
	1
	pukamole
	pukamole
	n
	s
	LYMA3

	Neraudia ovata
	?
	?
	
	
	
	
	?
	 
	Big Island ma`oloa
	n
	s
	NEOV

	Solanum incompletum
	?
	?
	
	
	
	
	?
	popolo
	thorny popolo
	n
	s
	SOIN

	Rumex giganteus
	1
	1
	
	
	
	
	1
	pawale
	pawale
	n
	s
	RUGI

	Sida fallax
	1
	1
	
	
	
	
	1
	ilima
	yellow ilima
	n
	s
	SIFA

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

	Sicyos anunu
	1
	
	
	
	
	
	1
	`anunu
	lava burr cucumber
	n
	v
	SIAN4

	Alyxia oliviformis
	1
	
	
	
	
	
	1
	maile
	maile
	n
	v
	ALOL2

	Stenogyne microphylla
	5
	
	
	
	
	
	5
	littleleaf stenogyne
	littleleaf stenogyne
	n
	v
	STMI3

	Cocculus orbiculatus
	1
	
	
	
	
	
	1
	huehue
	queen coralbead
	n
	v
	COOR11

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


	 

 

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
	
	
	
	
	
	

	Lipochaeta subcordata
	1
	
	
	
	
	
	1
	nehe
	grassland nehe
	n
	h
	LISU6

	Asplenium sp.
	1
	
	
	
	
	
	1
	 
	spleenwort
	n
	f
	ASPLE

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

	Microlepia strigosa
	1
	
	
	
	
	
	1
	palapalai
	palapalai
	n
	f
	MIST4

	Pteris cretica
	1
	
	
	
	
	
	1
	`oali
	Cretan brake
	n
	f
	PTCR2

	Pteridium aquilinum
	1
	
	
	
	
	
	1
	brackenfern
	western brackenfern
	n
	f
	PTAQ

	Cyperus sp.
	1
	
	
	
	
	
	1
	flatsedge
	flatsedge
	n
	g
	CYPER

	Grasslike
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Native Forbs
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Exotic Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Exotic Vines
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Small ferns
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 

	Native Shrubs
	5
	10
	10
	1
	
	
	20
	 
	 
	 
	 
	 

	Exotic Shrubs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Trees
	1
	1
	10
	30
	40
	1
	70
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	tr
	
	
	
	
	
	tr
	 
	 
	 
	 
	 

	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
	1
	
	
	
	
	
	1
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State 2 – Grassland with Native Trees
This state is comprised of three grassland plant communities that have an open canopy of remnant native trees.  Trees in these pastures provide shade and protection from the elements to livestock.  However, very little regeneration of trees occurs, so the trees will eventually die out.  Plant Community 2 (Kikuyugrass Pasture with >25% Native Tree Cover) consists of kikuyugrass with an admixture of desmodium.  Meadow ricegrass may dominate in shady areas.  Continuous grazing that does not allow favored forage species time to recover from defoliation results in Plant Community 3 (Poor Condition Pasture with >25% Native Tree Cover), which is dominated by lower value forage species but contains enough remnant kikuyugrass to allow for a transition back to Plant Community 2 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 vines.  Improvement of this Plant Community requires weed controls and restoration of desirable grasses in addition to prescribed grazing.
Pathways from this state

To State 1 – Native Forest, via “E&G&H”:
E = weed control; G = removal of ungulates; H = understory restoration.
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 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) kikuyugrass dominance to C3 (cool-season) shade-tolerant meadow ricegrass.  Meadow ricegrass can be almost as dense and detrimental to establishment of native plants as kikuyugrass.  Attempts have been made to suppress meadow ricegrass by planting native shrubs that produce denser shade near the ground and litter that covers the grass.  
To State 3 – Grassland, via “I or J”:
I = fire; J = gradual loss of trees due to lack of regeneration.
Native tree canopy can be eliminated quickly from Grassland with Native Trees by wildfire, particularly if pasture grasses are not utilized fully by grazing before onset of the dry season.  However, long-term grazing will greatly reduce reproduction success of native trees within the pasture, leading to eventual loss of the trees through natural mortality.  Heavy infestations of weedy vines will reduce tree reproduction and smother smaller trees.
To State 4 – Dense Koa Regrowth, via “D&E&F”:

D = deferral of grazing; E = weed control; F = ground scarification or koa replanting.
Koa trees can rapidly form a dense stand on these sites from seed bank germination stimulated by mechanical ground scarification, root suckering from remnant koa, and/or replanting.  Control of weeds, including pasture grasses, encourages this process.  Grazing and browsing by ungulates must be excluded for at least five to seven years to allow koa saplings to grow large enough to withstand animal effects.
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Plant Community 2 – Kikuyugrass Pasture with >25% Tree Cover
The dominant grass species in this pasture type is kikuyugrass, although pangolagrass also has been planted on some sites.  Pastures may include naturalized leguminous herbs as well as a small admixture of cool-season grass species such as common velvetgrass, orchardgrass, ryegrasses, and Kentucky bluegrass.  Large, mature ohia or koa trees may be present.
Pathways from this plant community

To Plant Community 3, Poor Condition Pasture with Native Trees, via “B”:

B = continuous grazing.
Kikuyugrass Pasture with >25% Tree Cover changes to Degraded Pasture with >25% Tree Cover by continuous grazing that weakens preferred kikuyugrass, pangolagrass, and legumes in relation to poor forage species sweet vernalgrass and smutgrass.  Weedy forbs also increase under these conditions.
Composite representation of State 2, Plant Community 2, Kikuyugrass Pasture with >25% Tree Cover.
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 Grasses
	 
	1
	1710-2280
	45-60

	kikuyugrass
	Pennisetum clandestinum
	PECL2
	1
	600-1026
	35-45

	dallisgrass
	Paspalum dilatatum
	PADI3
	1
	85-228
	5-10

	yellow foxtail
	Setaria parviflora
	SEPA10
	1
	17-68
	1-3

	smutgrass
	Sporobolus indicus
	SPIN4
	1
	17-45
	1-2

	Naturalized Cool Season Grasses and Grass-Likes
	 
	2
	570-950
	15-25

	Italian ryegrass
	Lolium perenne spp. multiflorum
	LOMU
	2
	6-48
	1-5

	perennial ryegrass
	Lolium perenne
	LOPE
	2
	6-48
	1-5

	Kentucky bluegrass
	Poa pratensis
	POPR
	2
	6-19
	1-2

	annual bluegrass
	Poa annua
	POAN
	2
	6-19
	1-2

	orchardgrass
	Dactylis glomerata
	DAGL
	2
	29-95
	5-10

	common velvetgrass
	Holcus lanatus
	HOLA
	2
	29-95
	5-10

	sweet vernalgrass
	Anthoxanthum odoratum
	ANOD
	2
	29-95
	5-10

	meadow ricegrass
	Microlaena stipoides
	MIST
	2
	17-48
	3-5

	green kyllinga
	Cyperus brevifolius
	CYBR
	2
	6-29
	1-3

	Oahu flatsedge
	Cyperus hypochlorus
	CYHY2
	2
	11-38
	2-4

	FORBS

	Naturalized Forbs
	 
	3
	190-380
	5-10

	common vetch
	Vicia sativa
	VISA
	3
	2-15
	1-4

	white clover
	Trifolium repens
	TRRE3
	3
	2-15
	1-4

	lowhop clover
	Trifolium procumbens
	TRPR3
	3
	2-11
	1-3

	kaimi clover
	Desmodium canum
	DECA13
	3
	2-15
	1-4

	Spanish clover
	Desmodium uncinatum
	DEUN
	3
	2-8
	1-2

	Carolina geranium
	Geranium carolinianum
	GECA5
	3
	0-4
	T-1

	narrowleaf plaintain
	Plantago lanceolata
	PLLA
	3
	0-4
	T-1

	bull thistle
	Cirsium vulgare
	CIVU
	3
	T
	T

	ageratum
	Ageratum conyzoides
	AGCO
	3
	T
	T

	honohono
	Commelina diffusa
	CODI5
	3
	T
	T

	TREES & SHRUBS

	Native Shrubs, Half-Shrubs, and Trees
	 
	4
	950-1330
	25-35

	ohia 
	Metrosideros polymorpha
	MEPO5
	4
	48-10
	5-10

	koa
	Acacia koa
	ACKO
	4
	143-333
	15-25

	mamane
	Sophora chrysophylla
	SOCH
	4
	95-200
	10-15

	naio
	Myoporum sandwicense
	MYSA
	4
	10-67
	1-5

	mountain sandalwood
	Santalum paniculatum
	SAPA7
	4
	76-160
	8-12

	pukiawe
	Styphelia tameiameiae
	STTA
	4
	10-40
	1-3

	`a`ali`i
	Dodonaea viscosa
	DOVI
	4
	29-67
	3-5

	`ulei
	Osteomeles anthyllidifolia
	OSAN
	4
	48-106
	5-8

	Naturalized Shrubs, Half-Shrubs, and Trees
	 
	5
	1-13
	T-1

	thimbleberry
	Rubus rosifolius
	RURO
	5
	0-1
	T-1

	poha
	Physalis peruvania
	PHPE4
	5
	T
	T

	
	
	
	
	
	

	Annual Production lbs./acre
	 
	
	
	
	

	Above Normal
	5,000
	
	
	
	

	Normal
	3,800
	
	
	
	

	Below Normal
	1,200
	
	
	
	

	Percent Ground Cover
	
	
	
	
	

	Plant
	75
	
	
	
	

	Litter
	25
	
	
	
	

	Cryptogams
	0
	
	
	
	

	Bare ground
	0
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State 2, Plant Community 2, Kikuyugrass Pasture with >25% Tree Cover.
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Plant Community 3 – Poor Condition Pasture with >25% Tree Cover.
Poor Condition Pasture with >25% Tree Cover has significant cover of grasses of low forage value such as sweet vernalgrass  and smutgrass, as well as increased cover of weedy forbs.  Desirable forage legumes have been grazed out.  Large ohia, koa, sandalwood, naio, and/or mamani trees are present.

Pathways from this plant community
To Plant Community 2, Kikuyugrass Pasture with >25% Tree Cover, via “C”:

C = prescribed grazing.

Poor Condition Pasture with >25% Tree Cover can be reconverted to Kikuyugrass Pasture with >25% Tree Cover 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.  Kikuyugrass is very competitive and adapted to grazing and is able to recover with proper management.  The grazing plan may require splitting the herd, creating additional water sources, and creating multiple pastures by cross-fencing.

To Plant Community 4, Weedy Pasture with Native Trees, via “D or G”:

D = deferral of grazing; G = removal of ungulates.
Poor Condition Pasture with >25% Tree Cover degrades to Weedy Pasture with >25% Tree Cover by long-term deferral of grazing or removal of ungulates.  Low-value forage grasses, weedy forbs, alien blackberries, and alien shrubs increase with removal of grazing, browsing, and trampling pressure.  In particular, German ivy, a weedy vine, is released from ungulate grazing and grows quickly, covering the ground, shrubs, and small trees.  Another weedy vine, large roving sailor (Lophospermum erubescens) can also spread quickly.
Composite representation of State 2, Plant Community 3, Poor Condition Pasture with >25% Tree Cover.
	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
	
	
	
	
	
	

	Acacia koa
	
	
	
	
	5
	
	5
	koa
	koa
	n
	t
	ACKO

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

	Sophora chrysophylla
	tr
	tr
	1
	5
	
	
	5
	mamani
	mamani
	n
	t
	SOCH

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

	Myrsine lanaiensis
	
	
	1
	1
	
	
	1
	kolea
	Lanai colicwood
	n
	t
	MYLA3

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

	Styphelia tameiameiae
	1
	5
	
	
	
	
	5
	pukiawe
	pukiawe
	n
	s
	STTA

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

	Rubus argutus
	1
	
	
	
	
	
	1
	Florida blackberry
	sawtooth blackberry
	a
	v
	RUAR2

	Passiflora mollissima
	1
	
	
	
	
	
	1
	banana poka
	banana passionflower
	a
	v
	PAMO5

	Delairea odorata
	1
	
	
	
	
	
	1
	German ivy
	capeivy
	a
	v
	DEOD

	Lophospermum erubescens
	1
	
	
	
	
	
	1
	large roving sailor
	Mexican twist
	a
	v
	LOER3

	Ageratina riparia
	1
	
	
	
	
	
	1
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

	Helichrysum foetidum
	1
	
	
	
	
	
	1
	stinking everlasting
	stinking strawflower
	a
	h
	HEFO4

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

	Cirsium vulgare
	1
	1
	
	
	
	
	1
	bull thistle
	bull thistle
	a
	h
	CIVU

	Geranium carolinianum
	1
	
	
	
	
	
	1
	 
	Australasian geranium
	a
	h
	GEHO5

	Euchiton japonicus
	1
	
	
	
	
	
	1
	cudweed
	father-and-child plant
	a
	h
	EUJA6

	Plantago lanceolata
	5
	
	
	
	
	
	5
	narrowleaf plantain
	narrowleaf plantain
	a
	h
	PLLA

	Senecio madagascarensis
	5
	
	
	
	
	
	5
	fireweed
	Madagascar ragwort
	a
	h
	SEMA15

	Leucanthemum vulgare
	1
	
	
	
	
	
	1
	oxeye daisy
	oxeye daisy
	a
	h
	LEVU

	Wahlenbergia marginata
	1
	
	
	
	
	
	1
	 
	southern rockbell
	a
	h
	WAMA

	Verbascum thapsus
	1
	1
	
	
	
	
	1
	mullein
	common mullein
	a
	h
	VETH


Composite representation of State 2, Plant Community 3, Poor Condition Pasture with >25% Tree Cover.

	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
	
	
	
	
	
	

	Stachytarpheta sp.
	1
	1
	
	
	
	
	1
	 
	porterweed
	a
	h
	STACH2

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

	Physalis peruviana
	1
	1
	
	
	
	
	1
	poha
	Peruvian groundcherry
	a
	h
	PHPE4

	Solanum pseudocapsicum
	1
	1
	
	
	
	
	1
	Jerusalem cherry
	Jerusalem cherry
	a
	h
	SOPS

	Heterotheca grandiflora
	1
	1
	
	
	
	
	1
	telegraph weed
	telegraph weed
	a
	h
	HEGR7

	Lepidium virginicum
	1
	
	
	
	
	
	1
	peppergrass
	Virginia pepperweed
	a
	h
	LEVI3

	Sigesbeckia orientalis
	1
	
	
	
	
	
	1
	small yellow crownbeard
	common St. Paul's wort
	a
	h
	SIOR2

	Marrubium vulgare
	1
	
	
	
	
	
	1
	horehound
	horehound
	a
	h
	MAVU

	Tagetes minuta
	1
	
	
	
	
	
	1
	stinkweed
	muster John Henry
	a
	h
	TAMI3

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

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

	Pennisetum clandestinum
	40
	
	
	
	
	
	40
	kikuyugrass
	kikuyugrass
	a
	g
	PECL2

	Anthoxanthum odoratum
	20
	
	
	
	
	
	20
	sweet vernalgrass
	sweet vernalgrass
	a
	g
	ANOD

	Sporobolus indicus
	5
	
	
	
	
	
	5
	smut grass
	smut grass
	a
	g
	SPIN4

	Poa annua
	5
	
	
	
	
	
	5
	annual bluegrass
	annual bluegrass
	a
	g
	POAN

	Poa pratensis
	1
	
	
	
	
	
	1
	Kentucky bluegrass
	Kentucky bluegrass
	a
	g
	POPR

	Setaria parviflora
	1
	
	
	
	
	
	1
	yellow foxtail
	marsh bristlegrass
	a
	g
	SEPA10

	Holcus lanatus
	5
	
	
	
	
	
	5
	velvetgrass
	common velvetgrass
	a
	g
	HOLA

	Ehrharta stipoides
	10
	
	
	
	
	
	10
	meadow ricegrass
	weeping grass
	a
	g
	EHST

	Pennisetum setaceum
	1
	
	
	
	
	
	1
	fountaingrass
	crimson fountaingrass
	a
	g
	PESE3

	Bromus catharticus
	tr
	
	
	
	
	
	tr
	rescuegrass
	rescuegrass
	a
	g
	BRCA6

	Kyllinga brevifolia
	1
	
	
	
	
	
	1
	 
	shortleaf spikesedge
	a
	g
	KYBR

	Cyperus hypochlorus
	1
	
	
	
	
	
	1
	Oahu flatsedge
	Oahu flatsedge
	n
	g
	CYHY2

	Bulbostylis capillaris
	1
	
	
	
	
	
	1
	 
	densetuft hairsedge
	a
	g
	BUCA2

	Vulpia bromoides
	1
	
	
	
	
	
	1
	brome fescue
	brome fescue
	a
	g
	VUBR

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

	Grasslike
	80
	
	
	
	
	
	80
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	1
	10
	
	
	
	
	10
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	10
	
	10
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

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

	Litter (not logs)
	40
	
	
	
	
	
	40
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
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Plant Community 3, Poor Condition Pasture with >25% Tree Cover.
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Plant Community 4 – Weedy Pasture with >25% Tree Cover
Weedy Pasture with >25% Tree Cover has significant cover of grasses of low forage value such as sweet vernalgrass, fountaingrass, and smutgrass, as well as increased cover of weedy forbs, shrubs, and blackberries. The most notable feature of this plant community is the abundance of very fast-growing, weedy vines that, upon release from grazing pressure, can cover the ground and smother shrubs and small to medium size trees.  The most important of these vines are German ivy, large roving sailor, and banana poka. 
Pathways from this plant community
To Plant Community 2, Kikuyugrass Pasture with >25% Tree Cover, via “C&E&K”:

C = prescribed grazing; E = weed control; K = pasture establishment.

Weedy Pasture with >25% Tree Cover can be converted to Kikuyugrass Pasture with >25% Native Trees by a combination of weed control, prescribed grazing, and replanting of desirable forage species.  The grazing prescription will require removal of livestock from the pasture until seeded or sprigged forage species have reestablished adequately to support grazing.  Intensive weed control will be necessary.  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 with >25% Tree Cover.
	 

 

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
	
	
	
	
	
	

	Acacia koa
	
	
	
	
	5
	
	5
	koa
	koa
	n
	t
	ACKO

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

	Sophora chrysophylla
	
	
	1
	5
	
	
	5
	mamani
	mamani
	n
	t
	SOCH

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

	Myrsine lanaiensis
	
	
	1
	1
	
	
	1
	kolea
	Lanai colicwood
	n
	t
	MYLA3

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

	Styphelia tameiameiae
	
	1
	
	
	
	
	1
	pukiawe
	pukiawe
	n
	s
	STTA

	Pluchea carolinensis
	1
	5
	
	
	
	
	5
	sourbush
	cure for all
	a
	s
	PLCA10

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

	Passiflora mollissima
	1
	
	
	
	
	
	1
	banana poka
	banana passionflower
	a
	v
	PAMO5

	Delairea odorata
	20
	
	
	
	
	
	20
	German ivy
	capeivy
	a
	v
	DEOD

	Lophospermum erubescens
	1
	
	
	
	
	
	1
	large roving sailor
	Mexican twist
	a
	v
	LOER3

	Ageratina riparia
	1
	5
	
	
	
	
	5
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

	Helichrysum foetidum
	1
	
	
	
	
	
	1
	stinking everlasting
	stinking strawflower
	a
	h
	HEFO4

	Cirsium vulgare
	1
	1
	
	
	
	
	1
	bull thistle
	bull thistle
	a
	h
	CIVU

	Geranium carolinianum
	1
	
	
	
	
	
	1
	 
	Australasian geranium
	a
	h
	GEHO5

	Plantago lanceolata
	1
	
	
	
	
	
	1
	narrowleaf plantain
	narrowleaf plantain
	a
	h
	PLLA

	Senecio madagascarensis
	5
	
	
	
	
	
	5
	fireweed
	Madagascar ragwort
	a
	h
	SEMA15

	Leucanthemum vulgare
	1
	
	
	
	
	
	1
	oxeye daisy
	oxeye daisy
	a
	h
	LEVU

	Verbascum thapsus
	1
	1
	
	
	
	
	1
	mullein
	common mullein
	a
	h
	VETH

	Stachytarpheta sp.
	1
	1
	
	
	
	
	1
	 
	porterweed
	a
	h
	STACH2

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

	Physalis peruviana
	1
	1
	
	
	
	
	1
	poha
	Peruvian groundcherry
	a
	h
	PHPE4

	Solanum pseudocapsicum
	1
	1
	
	
	
	
	1
	Jerusalem cherry
	Jerusalem cherry
	a
	h
	SOPS

	Heterotheca grandiflora
	1
	1
	
	
	
	
	1
	telegraph weed
	telegraph weed
	a
	h
	HEGR7

	Marrubium vulgare
	1
	
	
	
	
	
	1
	horehound
	horehound
	a
	h
	MAVU

	Tagetes minuta
	1
	
	
	
	
	
	1
	stinkweed
	muster John Henry
	a
	h
	TAMI3

	Pennisetum clandestinum
	30
	
	
	
	
	
	30
	kikuyugrass
	kikuyugrass
	a
	g
	PECL2

	Anthoxanthum odoratum
	20
	
	
	
	
	
	20
	sweet vernalgrass
	sweet vernalgrass
	a
	g
	ANOD

	Sporobolus indicus
	5
	
	
	
	
	
	5
	smutgrass
	smutgrass
	a
	g
	SPIN4

	Poa annua
	1
	
	
	
	
	
	1
	annual bluegrass
	annual bluegrass
	a
	g
	POAN

	Poa pratensis
	1
	
	
	
	
	
	1
	Kentucky bluegrass
	Kentucky bluegrass
	a
	g
	POPR

	Setaria parviflora
	1
	
	
	
	
	
	1
	yellow foxtail
	marsh bristlegrass
	a
	g
	SEPA10

	Holcus lanatus
	1
	
	
	
	
	
	1
	velvetgrass
	common velvetgrass
	a
	g
	HOLA

	Ehrharta stipoides
	1
	
	
	
	
	
	1
	meadow ricegrass
	weeping grass
	a
	g
	EHST

	Pennisetum setaceum
	5
	
	
	
	
	
	5
	fountaingrass
	crimson fountaingrass
	a
	g
	PESE3


Composite representation of State 2, Plant Community 4, Weedy Pasture with >25% Tree Cover.
	 

 

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
	
	
	
	
	
	

	Bulbostylis capillaris
	1
	
	
	
	
	
	1
	 
	densetuft hairsedge
	a
	g
	BUCA2

	Grasslike
	60
	
	
	
	
	
	60
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	5
	5
	
	
	
	
	10
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	20
	
	
	
	
	
	20
	 
	 
	 
	 
	 

	Small ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Native Shrubs
	
	1
	
	
	
	
	1
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	5
	
	
	
	
	5
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	10
	
	10
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

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

	Litter (not logs)
	40
	
	
	
	
	
	40
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 


Plant Community 4, Weedy Pasture with >25% Tree Cover.

State 3 – Grassland
This state is comprised of two grassland plant communities from which trees have almost entirely died out or been removed.   Plant Community 5 (Kikuyugrass Pasture with Few or No Trees) usually consists of kikuyugrass with an admixture of leguminous herbs.   Continuous grazing that does not allow favored forage species time to recover from defoliation results in Plant Community 6 (Poor Condition Pasture with Few or No Trees), which is dominated by lower value forage species but contains enough remnant kikuyugrass to allow for a transition back to Plant Community 5 with prescribed grazing. 
Pathways from this state

To State 4 – Dense Koa Regrowth, via “D&E&F”:

D = deferral of grazing; E = weed control; F = ground scarification or koa replanting.

Koa trees can rapidly form a dense stand on these sites from seed bank germination stimulated by mechanical ground scarification and/or replanting.  Control of weeds, including pasture grasses, encourages this process.  Grazing and browsing by ungulates must be excluded for at least five to seven years to allow koa saplings to grow large enough to withstand animal effects.


Plant Community 5 – Kikuyugrass Pasture with Few or No Trees
The dominant grass species in this pasture type is kikuyugrass, although pangolagrass also has been planted on some sites.  Pastures may include naturalized leguminous herbs as well as a small admixture of cool-season grass species such as common velvetgrass, orchardgrass, ryegrasses, and Kentucky bluegrass. 

Pathways from this plant community

To Plant Community 6, Poor Condition Pasture with Few or No Trees, via “B”:

E = continuous grazing.

Kikuyugrass Pasture with Few or No Trees changes to Poor Condition Pasture with Few or No Trees by continuous grazing that weakens preferred kikuyugrass and legumes in relation to poor forage species such as sweet vernalgrass and weedy forbs.
Composite representation of State 3, Plant Community 5, Kikuyugrass Pasture with Few or No Trees.

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

	GRASSES

	Naturalized Warm Season Grasses
	 
	1
	1710-2280
	45-60

	kikuyugrass
	Pennisetum clandestinum
	PECL2
	1
	600-1026
	35-45

	dallisgrass
	Paspalum dilatatum
	PADI3
	1
	85-228
	5-10

	yellow foxtail
	Setaria parviflora
	SEPA10
	1
	17-68
	1-3

	smutgrass
	Sporobolus indicus
	SPIN4
	1
	17-45
	1-2

	Naturalized Cool Season Grasses and Grass-Likes
	 
	2
	570-950
	15-25

	Italian ryegrass
	Lolium perenne spp. multiflorum
	LOMU
	2
	6-48
	1-5

	perennial ryegrass
	Lolium perenne
	LOPE
	2
	6-48
	1-5

	Kentucky bluegrass
	Poa pratensis
	POPR
	2
	6-19
	1-2

	annual bluegrass
	Poa annua
	POAN
	2
	6-19
	1-2

	orchardgrass
	Dactylis glomerata
	DAGL
	2
	29-95
	5-10

	common velvetgrass
	Holcus lanatus
	HOLA
	2
	29-95
	5-10

	sweet vernalgrass
	Anthoxanthum odoratum
	ANOD
	2
	29-95
	5-10

	meadow ricegrass
	Microlaena stipoides
	MIST
	2
	17-48
	3-5

	green kyllinga
	Cyperus brevifolius
	CYBR
	2
	6-29
	1-3

	Oahu flatsedge
	Cyperus hypochlorus
	CYHY2
	2
	11-38
	2-4

	FORBS

	Naturalized Forbs
	 
	3
	190-380
	5-10

	common vetch
	Vicia sativa
	VISA
	3
	2-15
	1-4

	white clover
	Trifolium repens
	TRRE3
	3
	2-15
	1-4

	lowhop clover
	Trifolium procumbens
	TRPR3
	3
	2-11
	1-3

	kaimi clover
	Desmodium canum
	DECA13
	3
	2-15
	1-4

	Spanish clover
	Desmodium uncinatum
	DEUN
	3
	2-8
	1-2

	Carolina geranium
	Geranium carolinianum
	GECA5
	3
	0-4
	T-1

	narrowleaf plaintain
	Plantago lanceolata
	PLLA
	3
	0-4
	T-1

	bull thistle
	Cirsium vulgare
	CIVU
	3
	T
	T

	ageratum
	Ageratum conyzoides
	AGCO
	3
	T
	T

	honohono
	Commelina diffusa
	CODI5
	3
	T
	T


Composite representation of State 3, Plant Community 5, Kikuyugrass Pasture with Few or No Trees.

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

	TREES & SHRUBS

	Native Shrubs, Half-Shrubs, and Trees
	 
	4
	950-1330
	25-35

	ohia 
	Metrosideros polymorpha
	MEPO5
	4
	48-10
	5-10

	koa
	Acacia koa
	ACKO
	4
	143-333
	15-25

	mamane
	Sophora chrysophylla
	SOCH
	4
	95-200
	10-15

	naio
	Myoporum sandwicense
	MYSA
	4
	10-67
	1-5

	mountain sandalwood
	Santalum paniculatum
	SAPA7
	4
	76-160
	8-12

	pukiawe
	Styphelia tameiameiae
	STTA
	4
	10-40
	1-3

	`a`ali`i
	Dodonaea viscosa
	DOVI
	4
	29-67
	3-5

	`ulei
	Osteomeles anthyllidifolia
	OSAN
	4
	48-106
	5-8

	Naturalized Shrubs, Half-Shrubs, and Trees
	 
	5
	1-13
	T-1

	thimbleberry
	Rubus rosifolius
	RURO
	5
	0-1
	T-1

	poha
	Physalis peruvania
	PHPE4
	5
	T
	T

	
	
	
	
	
	

	Annual Production lbs./acre
	 
	
	
	
	

	Above Normal
	5,000
	
	
	
	

	Normal
	3,800
	
	
	
	

	Below Normal
	1,200
	
	
	
	

	Percent Ground Cover
	
	
	
	
	

	Plant
	75
	
	
	
	

	Litter
	25
	
	
	
	

	Cryptogams
	0
	
	
	
	

	Bare ground
	0
	
	
	
	


Plant Community 5, Kikuyugrass Pasture with Few or No Trees.

State 3, Plant Community 6 – Poor Condition Pasture with Few or No Trees
Poor Condition Pasture with Few or No Trees has significant cover of grasses of low forage value such as sweet vernalgrass  and smutgrass, as well as increased cover of weedy forbs.  Desirable forage legumes have been grazed out.

Pathways from this plant community
To Plant Community 2, Kikuyugrass Pasture with Few or No Trees, via “C”:

C = prescribed grazing.

Poor Condition Pasture with Few or No Trees can be reconverted to Kikuyugrass Pasture with Few or No Trees 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.  Kikuyugrass is very competitive and adapted to grazing and is able to recover with proper management.  The grazing plan may require splitting the herd, creating additional water sources, and creating multiple pastures by cross-fencing.

Composite representation of State 3, Plant Community 6, Poor Condition Pasture with Few or No Trees.

	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
	
	
	
	
	
	

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

	Styphelia tameiameiae
	1
	5
	
	
	
	
	5
	pukiawe
	pukiawe
	n
	s
	STTA

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

	Rubus argutus
	1
	
	
	
	
	
	1
	Florida blackberry
	sawtooth blackberry
	a
	v
	RUAR2

	Passiflora mollissima
	1
	
	
	
	
	
	1
	banana poka
	banana passionflower
	a
	v
	PAMO5

	Delairea odorata
	1
	
	
	
	
	
	1
	German ivy
	capeivy
	a
	v
	DEOD

	Lophospermum erubescens
	1
	
	
	
	
	
	1
	large roving sailor
	Mexican twist
	a
	v
	LOER3

	Ageratina riparia
	1
	
	
	
	
	
	1
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

	Helichrysum foetidum
	1
	
	
	
	
	
	1
	stinking everlasting
	stinking strawflower
	a
	h
	HEFO4

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

	Cirsium vulgare
	1
	1
	
	
	
	
	1
	bull thistle
	bull thistle
	a
	h
	CIVU

	Geranium carolinianum
	1
	
	
	
	
	
	1
	 
	Australasian geranium
	a
	h
	GEHO5

	Euchiton japonicus
	1
	
	
	
	
	
	1
	cudweed
	father-and-child plant
	a
	h
	EUJA6

	Plantago lanceolata
	5
	
	
	
	
	
	5
	narrowleaf plantain
	narrowleaf plantain
	a
	h
	PLLA

	Senecio madagascarensis
	5
	
	
	
	
	
	5
	fireweed
	Madagascar ragwort
	a
	h
	SEMA15

	Leucanthemum vulgare
	1
	
	
	
	
	
	1
	oxeye daisy
	oxeye daisy
	a
	h
	LEVU

	Wahlenbergia marginata
	1
	
	
	
	
	
	1
	 
	southern rockbell
	a
	h
	WAMA

	Verbascum thapsus
	1
	1
	
	
	
	
	1
	mullein
	common mullein
	a
	h
	VETH

	Stachytarpheta sp.
	1
	1
	
	
	
	
	1
	 
	porterweed
	a
	h
	STACH2

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

	Physalis peruviana
	1
	1
	
	
	
	
	1
	poha
	Peruvian groundcherry
	a
	h
	PHPE4

	Solanum pseudocapsicum
	1
	1
	
	
	
	
	1
	Jerusalem cherry
	Jerusalem cherry
	a
	h
	SOPS

	Heterotheca grandiflora
	1
	1
	
	
	
	
	1
	telegraph weed
	telegraph weed
	a
	h
	HEGR7

	Lepidium virginicum
	1
	
	
	
	
	
	1
	peppergrass
	Virginia pepperweed
	a
	h
	LEVI3

	Sigesbeckia orientalis
	1
	
	
	
	
	
	1
	small yellow crownbeard
	common St. Paul's wort
	a
	h
	SIOR2

	Marrubium vulgare
	1
	
	
	
	
	
	1
	horehound
	horehound
	a
	h
	MAVU

	Tagetes minuta
	1
	
	
	
	
	
	1
	stinkweed
	muster John Henry
	a
	h
	TAMI3

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

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

	Pennisetum clandestinum
	40
	
	
	
	
	
	40
	kikuyugrass
	kikuyugrass
	a
	g
	PECL2

	Anthoxanthum odoratum
	20
	
	
	
	
	
	20
	sweet vernalgrass
	sweet vernalgrass
	a
	g
	ANOD

	Poa annua
	5
	
	
	
	
	
	5
	annual bluegrass
	annual bluegrass
	a
	g
	POAN

	Sporobolus indicus
	5
	
	
	
	
	
	5
	smutgrass
	smutgrass
	a
	g
	SPIN4

	Poa pratensis
	1
	
	
	
	
	
	1
	Kentucky bluegrass
	Kentucky bluegrass
	a
	g
	POPR

	Setaria parviflora
	1
	
	
	
	
	
	1
	yellow foxtail
	marsh bristlegrass
	a
	g
	SEPA10

	Holcus lanatus
	5
	
	
	
	
	
	5
	velvetgrass
	common velvetgrass
	a
	g
	HOLA

	Pennisetum setaceum
	1
	
	
	
	
	
	1
	fountaingrass
	crimson fountaingrass
	a
	g
	PESE3

	Bromus catharticus
	tr
	
	
	
	
	
	tr
	rescuegrass
	rescuegrass
	a
	g
	BRCA6

	Kyllinga brevifolia
	1
	
	
	
	
	
	1
	 
	shortleaf spikesedge
	a
	g
	KYBR

	Cyperus hypochlorus
	1
	
	
	
	
	
	1
	Oahu flatsedge
	Oahu flatsedge
	n
	g
	CYHY2

	Bulbostylis capillaris
	1
	
	
	
	
	
	1
	 
	densetuft hairsedge
	a
	g
	BUCA2

	Vulpia bromoides
	1
	
	
	
	
	
	1
	brome fescue
	brome fescue
	a
	g
	VUBR

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


Composite representation of State 3, Plant Community 6, Poor Condition Pasture with Few or No Trees.

	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
	
	
	
	
	
	

	Grasslike
	80
	
	
	
	
	
	80
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	10
	
	
	
	
	
	10
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	1
	10
	
	
	
	
	10
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Native Trees
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

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

	Litter (not logs)
	40
	
	
	
	
	
	40
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	5
	
	
	
	
	
	5
	 
	 
	 
	 
	 


      Plant Community 6, Poor Condition Pasture with Few or No Trees.

State 4 – Dense Koa Regrowth
Plant Community 7
This state consists of one plant community consisting of a dense stand of small to medium stature koa trees that have resprouted or been planted in pasture.  There may or may not be large native trees present, depending on whether the pasture was in State 2 or State 3.  Koa seeds may remain viable in the soil for decades and can be induced to germinate by scarifying, or scraping, the soil surface with a bulldozer.  If mature koa trees are present, suckers from their roots can quickly grow into spaces with sufficient sunlight.  As the tree canopy closes, kikuyugrass will be partly or completely shaded out and replaced by meadow ricegrass, which persists unless killed by herbicide or deeper shade conditions and heavy tree litter.  Other native plant species will begin to grow in the understory if a seed source is nearby.  Banana poka can become abundant and smother some trees.
Pathways from this plant community

To State 1, Native Forest, via “E&G&H”:

It may be possible for Dense Koa Regrowth to very gradually return to Native Forest.  Weed control may be necessary to eliminate banana poka and other weeds that invade the site, as well as to reduce grass cover.  Ungulates must be excluded from the site.  Restoration of native understory plants may be necessary.
Composite representation of State 4, Plant Community 7, Dense Koa Regrowth.
	 

 

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
	
	
	
	
	
	

	Acacia koa
	1
	1
	5
	60
	
	
	60
	koa
	koa
	n
	t
	ACKO

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

	Sophora chrysophylla
	tr
	tr
	tr
	
	
	
	1
	mamani
	mamani
	n
	t
	SOCH

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

	Styphelia tameiameiae
	1
	1
	
	
	
	
	1
	pukiawe
	pukiawe
	n
	s
	STTA

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

	Rubus argutus
	1
	
	
	
	
	
	1
	Florida blackberry
	sawtooth blackberry
	a
	v
	RUAR2

	Passiflora mollissima
	1
	
	
	
	
	
	1
	banana poka
	banana passionflower
	a
	v
	PAMO5

	Delairea odorata
	1
	
	
	
	
	
	1
	German ivy
	capeivy
	a
	v
	DEOD

	Lophospermum erubescens
	1
	
	
	
	
	
	1
	large roving sailor
	Mexican twist
	a
	v
	LOER3

	Ageratina riparia
	1
	
	
	
	
	
	1
	Hamakua pamakani
	spreading snakeroot
	a
	h
	AGRI2

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

	Cirsium vulgare
	1
	1
	
	
	
	
	1
	bull thistle
	bull thistle
	a
	h
	CIVU

	Geranium carolinianum
	1
	
	
	
	
	
	1
	 
	Australasian geranium
	a
	h
	GEHO5

	Euchiton japonicus
	1
	
	
	
	
	
	1
	cudweed
	father-and-child plant
	a
	h
	EUJA6

	Plantago lanceolata
	5
	
	
	
	
	
	5
	narrowleaf plantain
	narrowleaf plantain
	a
	h
	PLLA

	Senecio madagascarensis
	1
	
	
	
	
	
	1
	fireweed
	Madagascar ragwort
	a
	h
	SEMA15

	Leucanthemum vulgare
	1
	
	
	
	
	
	1
	oxeye daisy
	oxeye daisy
	a
	h
	LEVU

	Verbascum thapsus
	1
	1
	
	
	
	
	1
	mullein
	common mullein
	a
	h
	VETH

	Stachytarpheta sp.
	1
	1
	
	
	
	
	1
	 
	porterweed
	a
	h
	STACH2

	Physalis peruviana
	1
	1
	
	
	
	
	1
	poha
	Peruvian groundcherry
	a
	h
	PHPE4

	Solanum pseudocapsicum
	1
	1
	
	
	
	
	1
	Jerusalem cherry
	Jerusalem cherry
	a
	h
	SOPS

	Marrubium vulgare
	1
	
	
	
	
	
	1
	horehound
	horehound
	a
	h
	MAVU

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

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

	Pennisetum clandestinum
	40
	
	
	
	
	
	40
	kikuyugrass
	kikuyugrass
	a
	g
	PECL2

	Anthoxanthum odoratum
	20
	
	
	
	
	
	20
	sweet vernalgrass
	sweet vernalgrass
	a
	g
	ANOD


	 

 

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
	
	
	
	
	
	

	Poa pratensis
	1
	
	
	
	
	
	1
	Kentucky bluegrass
	Kentucky bluegrass
	a
	g
	POPR

	Holcus lanatus
	5
	
	
	
	
	
	5
	velvetgrass
	common velvetgrass
	a
	g
	HOLA

	Microlaena stipoides
	20
	
	
	
	
	
	20
	meadow ricegrass
	weeping grass
	a
	g
	MIST

	Bromus catharticus
	tr
	
	
	
	
	
	tr
	rescuegrass
	rescuegrass
	a
	g
	BRCA6

	Kyllinga brevifolia
	1
	
	
	
	
	
	1
	 
	shortleaf spikesedge
	a
	g
	KYBR

	Cyperus hypochlorus
	1
	
	
	
	
	
	1
	Oahu flatsedge
	Oahu flatsedge
	n
	g
	CYHY2

	Vulpia bromoides
	1
	
	
	
	
	
	1
	brome fescue
	brome fescue
	a
	g
	VUBR

	Grasslike
	90
	
	
	
	
	
	90
	 
	 
	 
	 
	 

	Native Forbs
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Forbs
	10
	5
	
	
	
	
	10
	 
	 
	 
	 
	 

	Native Vines/Epiphytes
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Vines
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Small ferns
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Native Shrubs
	1
	1
	
	
	
	
	10
	 
	 
	 
	 
	 

	Exotic Shrubs
	1
	1
	1
	
	
	
	1
	 
	 
	 
	 
	 

	Native Trees
	1
	1
	5
	60
	
	
	60
	 
	 
	 
	 
	 

	Tree ferns (native)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Exotic Trees & tree ferns
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Lichen
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

	Moss (on ground & logs)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Moss (on trees)
	
	
	
	
	
	
	
	 
	 
	 
	 
	 

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

	Litter (not logs)
	40
	
	
	
	
	
	40
	 
	 
	 
	 
	 

	Surface rocks (>3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Surface rocks (<3" dia.)
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 

	Bare Soil
	1
	
	
	
	
	
	1
	 
	 
	 
	 
	 


Understory species canopy cover under a range of overstory canopy covers in Plant Community 7, Dense Koa Regrowth  
	Common Name
	Scientific Name
	Understory Species Canopy Cover as a function of Overstory Canopy Cover

	
	
	Overstory Canopy Cover Percent

	
	
	30
	60
	90

	kikuyugrass
	Pennisetum clandestinum
	80
	50
	20

	meadow ricegrass
	Microlaena stipoides
	20
	50
	80

	koa (seedlings)
	Acacia koa
	5
	1
	tr



Plant Community 7, Dense Koa Regrowth.
ECOLOGICAL SITE INTERPRETATONS

Forest Site Productivity

These amounts represent recent measurements of standing live trees that are probably much lower than the amounts present in the original, undisturbed forests.
	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
	    
	    
	    
	    
	300
	1600
	cu. ft./ac 

	koa
	Acacia koa
	
	
	
	
	300
	1600
	cu. ft./ac


Animal Community

Animal Community – Wildlife Interpretations

This site provides habitat to a variety of small, and medium-sized, and large introduced birds such as doves, Japanese quail, wild turkey, ring-necked pheasant, chestnut-bellied sandgrouse, Eurasian skylark, Erckel’s francolin, gray francolin, and chukars.  Because of its open savannah setting, this site provides habitat for other important wildlife such as the Hawaiian hawk and the Hawaiian owl.

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, Kikuyugrass Pasture with >25% Tree Cover, and State 3, Plant Community 5, Kikuyugrass Pasture with Few or No Trees. 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/ 
0.60 – 1.60


1.60 – 0.64
High
1.60 – 3.20


0.64 – 0.31
Moderate
3.20 – 6.30


0.31 – 0.16
Low
6.30 - +


0.16 - +

1/ The Forage Value Rating System is not an ecological evaluation of  State 2, Plant Community 2 or State 3, Plant Community 5.  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.

These plant communities are 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 condition of the 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

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

	Italian ryegrass
	Lolium multiflorum
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Perennial ryegrass
	Lolium perenne
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Orchardgrass
	Dactylis glomerata
	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

	Common velvetgrass
	Holcus lanatus
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Dallisgrass
	Paspalum dilatatum
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Kentucky bluegrass
	Poa pratensis
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

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

	Sweet vernalgrass
	Anthoxanthum odoratum
	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

	Oahu flatsedge
	Cyperus hypoclorus
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	White clover
	Trifolium repens
	entire
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	Kaimi clover
	Desmodium canum
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Honohono
	Commelina diffusa
	entire
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P

	Carolina geranium
	Geranium carolinianum
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Narrowleaf plantain
	Plantago lanceolata
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Common mullein
	Verbascum thapsis
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

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

	Jerusalem cherry
	Solanum pseudocapsicum
	entire
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T
	T

	Ageratum
	Ageratum conyzoides
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Florida blackberry
	Rubus argutus
	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

	Ohia lehua
	Metrosideros polymorpha
	entire
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	Koa
	Acacia koa
	stems, leaves, bark
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P
	P


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 high-value specialty woods such as koa and sandalwood.   However, restoration of forests with merchantable trees must occur before regular harvesting can be done. 
Other Products

     
Other Information

     
SUPPORTING INFORMATION

Associated Sites

	Site Name
	Site ID
	Site Narrative

	North Kona Dry Forest
	F161BY500HI
	Dry forest bordering this ecological site to the north and northwest at lower elevations.

	Kona Weather Pattern Wet Forest
	F161BY502HI
	Wet forest bordering this ecological site to the west at lower elevations.

	Mauna Loa Savannah
	R161AY010HI
	Open savannah-shrubland at higher elevations or on younger lava flows.

	Pahoehoe Shrubland
	R161AY011HI
	Open savannah-shrubland on very shallow young soils.


Similar Sites

	Site Name
	Site ID
	Site Narrative

	Mauna Kea Koa-Mamane Forest
	F106XY502HI
	Related forest type on north and east slopes of Mauna Kea.

	Transition Zone Ohia-Koa-Mamane Forest
	F161AY500HI
	Similar forest on Mauna Loa slopes but in different Major Land Resource Area.


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
	2
	2004
	HI
	Hawaii

	HI Forest ESD field sheet
	13
	2005
	HI
	Hawaii

	HI Forest ESD field sheet
	1
	2007
	HI
	Hawaii

	HI Forest ESD field note
	2
	2005
	HI
	Hawaii

	HI Forest ESD field note
	13
	2007
	HI
	Hawaii

	NRCS-Range-417
	1
	1995
	HI
	Hawaii

	Hawaii-Range-1
	3
	1995-2002
	HI
	Hawaii


Type Locality

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

	Latitude:
	N19d32m46.4s
	
	

	Longitude:
	W155d48m18.6s
	
	

	State:
	HI
	
	

	County:
	Hawaii
	
	

	General Description
	Hokukano Ranch,  mauka of Capt. Cook, Kona.
	
	


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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