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INTRODUCTION

Weed Control Segment (WCS) treatments began 6 April 2007 and continued through 4 June 2007.  Each WCS received between 3-7 treatments depending on the site-specific phenology, resilience to treatments and species composition at each site (Table 8). Occasionally, treatment timing differed between a well site and the associated access road of the same WCS either because the species composition differed or because of differences in light exposure.  When flowering, annual species exert most of their resources towards reproduction, and less to vegetative growth.  This can weaken them, and if treatment is timed properly, the plant will be less resist to severe cutting.  If an annual is cut before it flowers, it may still have adequate resources stored to re-sprout, and therefore it is important not to treat too early because this will likely lead to excessive treatments. However, a highly problematic weed may flower and set seed before the majority of individuals of that species are flowering. .  Timing the treatments of each WCS is the most crucial element of this weed control program.   Timing treatments correctly is essential to: allow maximum vegetative growth, prevent highly problematic weeds from setting seed, and minimize number of treatments required.  

METHODS

Several of the WCS required multiple treatments, utilizing both mechanical (i.e. brushcutter blade and string trimmer heads) and manual (i.e. hand and shovel) removal methods.  Certain control methods were highly effective for some species and totally effective for treating other species within the same site (Table 9).

Prior to the initial treatment, vegetation surveys were carried out at each WCS sub group.  The primary objective of vegetation surveys was to document the percent cover of exotic species for both well roads and well sites.  Vegetation surveys were conducted immediately before a treatment was performed, and again after the final treatment of the season.  Cover data collected during the survey included: total native species, bare ground, vegetative litter, thatch, and each individual exotic species.  Vegetative litter is defined as dead organic litter from native vegetation such as leaves and woody debris.  Thatch is defined as dead organic material cut during treatment, such as grass clippings.  Additionally, an approximate diagram of the WCS was drawn.  These diagrams, although not drawn to scale, designated the spatial extent of each WCS sub group.  The diagrams also designate area, well location, scale, well site/road boundaries, and photo stations/points.  Photocopies of these diagrams were used to record the distribution of rare species, the distribution of weeds, and the extent of weed control treatments.  When rare species were found within a treatment area, rare plant surveys were conducted prior to any treatment.  Because Chorizanthe pungens var. pungens has a particularly prostrate growth form, it was possible to cut grasses that surrounded C. p. var. pungens by cutting the flowering parts above the height of the protected species with impacting non-target plants.  However, when Gilia tenuiflora ssp. arenaria was found within a treatment area, the area was not cut, and a 1-2 meter buffer was given.  If problematic weeds were found within buffer, they were carefully removed by hand.  Photos were taken from appropriate photo stations within each WCS prior to each treatment.  If the treatment areas were not in the field of view of a photo station, photos were not taken.  After treatment, a WCS treatment record data sheet was completed.  Information on this data sheet included: treatment date, initials of person conducting treatment, treatment method(s), species treated, time spent, photo stations utilized, and any additional notes (Table 8).

Table 8.   Summary of Weed Control Segment (WCS) treatments, Spring 2007.

	WCS
	Well ID
	# of Treatments
	Treatment Time (hrs)
	Treatment Method
	Target Species
	WCS of 

High Concern *

	04A
	IW-OU1-05-A
	3
	0.65
	Brush Cutter
	VUsp, cema, brmaru
	*

	05A
	IW-OU1-01-A
	4
	1.58
	Brush Cutter
	VUsp, AVsp, brmaru, brho, brdi, aica
	*

	06A
	EW-OU1-53-A
	5
	1.66
	Brush Cutter
	VUsp, AVsp, coma, brmaru, brho, brdi, aica, siga, anar, sool, hyra, sose
	*

	07A
	EW-OU1-52-A
	3
	0.98
	Brush Cutter

Manual Removal
	VUsp, brho, brdi, brmaru, sool, brca, coma, 
	

	08A
	PZ-OU1-10-A1 IW-OU1-10-A
	5
	2.58
	Brush Cutter

Manual Removal
	VUsp, AVsp, brho, brdi, mepo, anca, brca, visa, coma, brimax, 
	

	09A
	MW-OU1-46- AD  

PZ-OU1-46-AD2 

MW-OU1-46-A
	6
	2.25
	Brush Cutter

Manual Removal
	VUsp, brho, brdi, brmaru, anar, coma, anar
	

	09B
	MW-OU1-84-A
	7
	2.33
	Brush Cutter

Manual Removal
	VUsp, brho, brdi, brmaru, coma, aica
	

	09C
	IW-OU1-74-A
	4
	0.5
	Brush Cutter
	VUsp, AVsp, brmaru, brdi, coma, anca, aica
	*

	09D
	MW-OU1-51-A
	2
	1
	Brush Cutter
	VUsp, AVsp, brmaru, brho, brdi, brca, aica, siga, sool
	*

	10A
	MW-OU1-50-A
	5
	1.56
	Brush Cutter

Manual Removal
	VUsp, AVsp, brmaru, brho, brdi, ruac, coma
	

	10B
	MW-OU1-59-A
	5
	1.5
	Brush Cutter

Manual Removal
	VUsp, HOsp, brmaru, brho, brdi, brca, anar, capy, coma
	

	11A
	EW-OU1-71-A
	3
	2.25
	Brush Cutter
	VUsp, AVsp, Hosp, brimax, brho, brdi, anca, aica, mepo, siga
	

	11B
	MW-OU1-86-A
	3
	1.4
	Brush Cutter
	VUsp, AVsp, brimax, brdi, brca, anca
	

	12A
	EW-OU1-72-A
	4
	2.08
	Brush Cutter
	VUsp, AVsp brmaru, aica, brca, brdi, brho, brimax, cegl, hygl, siga, anar 
	

	12B
	MW-OU1-85-A
	4
	1.83
	Brush Cutter

Manual Removal
	VUsp, AVsp brmaru, aica, brdi, brho, brimax, cegl, coma, siga, anar
	

	13A
	IW-OU1-73-A
	5
	1.66
	Brush Cutter

Manual Removal
	VUsp, brmaru, brdi, brho, coma, anca, cegl, aica
	*

	14A
	MW-OU1-83-A
	5
	2.24
	Brush Cutter

Manual Removal
	VUsp, AVsp brmaru, brdi, anar, coma, sool, aica, siga, 
	*

	15A
	MW-OU1-82-A
	5
	2
	Brush Cutter

Manual Removal
	VUsp, brmaru, anar
	*

	16A
	SB-OU1-2004-K
	5
	1.25
	Brush Cutter

Manual Removal
	VUsp, brmaru, brdi, brho, anar, capy, anca
	*

	17A
	PZ-OU1-02-A   IW-OU1-02-A
	3
	1.41
	Brush Cutter
	VUsp, brmaru, brdi, brho, brca, plco, coma
	

	18A
	MW-OU1-88-A
	4
	1.75
	Brush Cutter

Manual Removal
	VUsp, AVsp brmaru, brdi, brho, coma, brimax, brca, aica, siga, 
	


· - High Concern WCS – this classification is based on the number and frequency of treatments, resilience to treatments, and the species composition of the site. 

Table 9.  Invasive species found on the 21 HGL well sites and 20 associated access roads at the OU1 groundwater cleanup sites on the Fort Ord Natural Reserve, spring, 2007.

	Genus
	species
	Code
	Common Name

	Aira
	caryophyllea
	aica
	Silvery hair-grass

	Anagalis
	arvensis
	anar
	Scarlet pimpernel

	Anthriscus 
	caucalis
	anca
	Bur-chervil

	Avena
	barbata
	avba
	Slender wild oat

	Avena
	fatua
	avfa
	Wild Oat

	Briza
	maxima
	brimax
	Rattlesnake Grass

	Bromus
	catharticus
	brca
	Prairie Grass

	Bromus
	diandrus
	brdi
	Ripgut grass

	Bromus
	hordeaceus
	brho
	Soft Chess

	Bromus
	madritensis ssp. rubens 
	brmaru
	Red brome

	Carduus
	pycnocephalis
	capy
	Italian Thistle

	Carpobrotus
	chilense
	cach
	Sea Fig

	Carpobrotus
	edulis
	caed
	Hottentot Fig

	Centaurea
	melitensis
	cema
	Tocalote

	Cerastium
	globeratm
	cegl
	Mouse-ear chickweed

	Conicosia
	pugioniformis
	copu
	Conicosia

	Conium
	maculatum
	coma
	Poison Hemlock

	Ehraharta
	calycina
	ehca
	Veldt grass

	Erodium
	botrys
	erbo
	Long-beaked filaree

	Erodium
	brachycarpum
	erbr
	Filaree

	Erodium
	cicutarium
	erci
	Red-stemmed filaree

	Erodium
	moschatum
	ermo
	white-stemmed filaree

	Filago
	gallica
	figa
	Narrow leaved filago/ Cottonrose

	Foeniculum
	vulgare
	fovu
	Fennel

	Genista
	monspessulana
	gemo
	French Broom

	Geranium
	dissectum
	gedi
	Cut-leaved geranium

	Gnaphalium 
	luteo-album
	gnlu
	Weedy cudweed

	Hordeum
	marinum ssp. gussoneanum
	homagu
	Mediterranean barley

	Hordeum
	marinum ssp. leporinum
	homale
	Barn yard foxtail

	Hordeum
	vulgare
	hovu
	common barley

	Hypochaeris
	glabra
	hygl
	Smooth cat's ear

	Hypochaeris
	radicata
	hyra
	Hairy cats ear

	Hypochaeris
	
	hyra
	Hairy cats ear

	Lactuca
	saligna
	lasa
	Willow Lettuce

	Lolium
	multiflorum
	lomu
	Italian ryegrass

	Medicago
	polymorpha
	mepo
	Bur clover

	Oxalis
	pes-carprae
	oxpe
	Bermuda Buttercup, sourgrass

	Picris
	echiodes
	piec
	Bristly ox toungue

	Plantago 
	coronopus
	plco
	Cut-leaved plantain

	Plantago 
	lanceolata
	plla
	Buckthorn, English Plantain, ribwort

	Polygonum
	arenastrum
	poar
	Common knotweed, doorweed

	Rumex 
	acetosella
	ruac
	Sheep Sorrel

	Senecio 
	mikanoides
	deod
	Cape Ivy, German Ivy

	Senecio 
	vulgaris
	sevu
	Common groundsel

	Silene
	gallica
	siga
	Windmill pink

	Silybum 
	marianum
	sima
	Milk Thistle

	Soliva
	sessilis
	sose
	Common soliva

	Sonchus 
	oleraceus
	sool
	Common Sowthistle

	Spergula
	arvensis
	spar
	Stickwort, Starwort

	Spergula
	arvensis
	spar
	Stickwort, Starwort

	Stellaria
	media
	stme
	common chickweed

	Vicia
	sativa ssp nigra
	visa
	Smaller common vetch

	Vulpia 
	bromoides
	vubr
	Six-week fescue

	Vulpia 
	myuros var. hirsuta
	vumyhi
	Foxtail fescue

	Vulpia 
	myuros var. myuros
	vumymy
	Fescue


