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4.5 Pest Infestation Thresholds 

There will be four major factors, excluding climate, that will determine the thresholds of the 
anticipated turfgrass pests. They include water quality, soil conditions, pH and the turfgrass species. 

Close monitoring of turfgrass during the establishment or grow-in phase will track the 
existence of potential pathogens. It wi 11 be very important to note the baseline information when 
sufficient crown, leaf stern, and thatch layers have developed. During this early stage, an evaluation of 
turf quality will be necessary. The evaluation should include a cross check for each Preliminary 
Threshold that has been established in the IGCBMP. The evaluation of pest occupancy for the project 
site should also be completed and the potential levels of anticipated pest outbreak established. 

Following the grow-in period, the project may be required to close the Golf Course to traffic or 
play on specific days or time-frames as designated by the management of the Golf Course. In order to 
maintain consistent quality and achieve the standards outlined in this IGCBMP, it may be necessary to 
complete specific cultural or best management practices outlined in this report. Thus, reducing the 
impact of players on the existing turfgrass conditions wi II help the Golf Course maintenance staff to 
complete the necessary tasks on schedule that have been identified as cultural programs necessary for 
low-input management. 

The Golf Course will maintain the greens as a consistent, weed-free turfthat is ofthe highest 
playing quality, aesthetically appealing, and not impacted by the presence of deleterious pests. "Insect 
damage to the greens must also be at an absolute minimum but the greens need not be totally free of 
insects. Allowing limited damage (weeds or insect damage) does carry a risk that the above pathogen 
may spread which would force the use of a broader control." (Vitturn, 1986). To produce high quality 
turf it is not necessary to have absolute control over insects and weeds. For example, healthy turf can 
be sustained with as many as five white grubs per square foot if traffic (wear) is not excessive 
(Brandenburg, 1989). 

A similar level of quality will be required for the tees. Rotation of tee markers is necessary to 
maintain turf recovery. Therefore, the entire tee must be in a playable condition. Fairways may have a 
slightly greater amount of pest damage than tees. In the roughs and natural areas outside the fairways, a 
lower level of maintenance activity, compared to the tees, greens, and fairways, is proposed for insects 
and fungi. 

Once the level of acceptable impairment is defined and the corresponding level of management is 
instituted, a regular program of inspections is required. The Golf Course superintendent or assistant Golf 
Course superintendent will make daily inspections of the course. This frequency is essential to identify the 
type and presence of pests early and to keep damage to an insignificant level with the lowest level of 
response. 
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4.5.1 Preliminary Threshold Guidelines 

Site-specific turf pest thresholds identify the standard of management and establish that BMPs are 
functioning within the Golf Course operation. Suggested action levels for different Golf Course areas are 
presented in this section. 

The suggested thresholds and action levels presented will be refmed as actual data from the Golf 
Course becomes available. Data collection will begin during the grow-in period as soon as sufficient 
crown, leaf stem and thatch layers have been developed. During this early stage, the level of pest 
occupancy for the site should be determined, so that future pest outbreaks can be recognized with a degree 
of confidence. This is a process that will take approximately three years of data to refine the preliminary 
threshold guidelines and recognize the maximum tolerable levels of damage. 

Historical pests and related patterns of existing golf courses are often a good indication of pest 
density and activity. Existing courses generally provide the turf agronomist the necessary confidence that 
certain levels of pests are natural and acceptable. To assume otherwise might be considered over-managing, 
disrupt the true causal agent, and lead to misdiagnosed turf problems. 

Table 19 provides preliminary thresholds for weed grasses. Preliminary threshold guidelines have 
been established for the turfgrass pests anticipated to occur on each playing surface relative to the turfgrass 
cultivar. Grasses are easier to control in the lower heights of tees and greens. Simple hand removal will 
often prevent further spread of these grasses. Sedges are more difficult to identify and control and grow 
closer to the thatch canopy. Under well-established turfgrass conditions, these pests should pose minimal 
problems. 

Table 20 lists the probable broadleaf weeds and the recorded levels of density in bentgrass and 
fine leaf fescue turf. Research will be needed to verify that the levels presented are not only tolerable 
but obtainable when managing these grasses. Many dicot weeds can be easily removed by hand. For 
those broadleaves difficult to control in groups or clusters, spot treatment with a wick applicator 
utilizing a post emergent herbicide will provide excellent control. 

Tables 21 and 22 present management techniques once preliminary threshold guidelines 
are reached for weeds. 

Table 23 presents timing for management techniques once preliminary threshold guidelines 
are reached for turfgrass disease. 

Table 24 presents threshold guidelines for insect occurrence. Currently, there are no 
established industry thresholds for insect and mite pests found on this site. The thresholds for insects 
and mites are established as a preliminary guide. Local experience will also play a role in the 
refinement of these threshold guidelines. 
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Table 19. Su"ested Action Levels ror Grass Weeds in Different Golf Course Areas in New Jersey 

s 1 10 JO 

3 1 5 10 

s 10 20 

s 10 20 

s JO 20 

s JO 20 

5 10 20 

.1 s 10 

s 10 20 

Table 20. Suc&eJted Action Levels for Broadleaf Weeds in Different Golf Course Areas in NJ. 
Nwnber of Weeds per 1,800 sq. ft. 

Blackmedlc 5 20 50 

Broa44eavedplanUdn 3 1 10 20 

Common chickweed 3 to 20 

Common speedwell s 20 50 

Clover 3 10 20 

Curly dock 3 10 20 

Dandelion 3 10 20 

Note: This table was developed from suggested guidelines by the University of Hawaii and an JPM 
program written for Lihi Lani by Hoitzmann et at, 1991. The IPM plan was later summarized and 
rewritten by ETS to include this methodology as a means to establish baseline weed threshold counts. 
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Table 21 . Preliminary Threshold Guidelines - Turlgrass Weeds" (Monocotyledons) 

. ~~:~.• .. -·::·~:--..:;:d·: ,. - • 4='' •• .• r.· . .. .. 
.. Ch~i~ill;'~a~~j; .. ., ··; ,: . ba .... . : .. : ·' · . C~nfhiM.t;M~·-- · . . 

Annual bluegrass Tees/Greens seed head control post emergence 
Pairways seed head control post emergeuce 
Roughs seed head control post emergence 

Bamyardgmss Tees/Greens seed head control spot treat 
Fairways seed bead control spot treat 
Ro~hs seed head control spot treat 

Dallisgrass Tces/Oreens mechanical removal spot treat 
Fairways mechanical removal spot treat 
Roughs mechanical removal s~ttreat 

Gooscgrnss T eos/Grccns mco:ban:ical retnoval spot troat 
Fairways preventive spot treat 

Ro\l~ ~rev~ntive spot treat 

Green foxtail Tees/Greens mechanical removal spot treat 
Fairways preventive spot treat 
Roughs preventive spot treat 

Large crabgrass Tees/Greens mechanical removal spot treat 
Fairways prev~:ntlve spot treat 
Roughs preventive spot treat 

Purple nutsedge Tees/Oleens preventive spot treat 
Fairways preventive spot treHt 
Roughs l!_rcventlve spot treat 

Pu1pletop Tees/Greens mechanical removal spot treat 
Fairways spot treat preventive 
Roughs spot treat preventive 

Qua.ckgrass Tees/GTeons mechanical removal spot treat 
Fairways preventive spot treat 
Roughs preventive spot treat 

Small crabgrass Teos/Greons mechanical removal spot treat: 
Fairways preventive spot treat 
Roughs ~oventive spot treat 

Timothy Tees/Greens mechanical removal spot treat 
Fairways preventive spot treat 
Rougbs preventive spot treat 

Yellow foxtail Tees/Greens mechanical r~moval spot treat 
Fairways preventive spot treat 
Roughs preventive spot treat 

Yellow nutsedge Tees/G reens preventive spot treat 
Fairways preventive spot treat 
Roughs preventive spot treat 

"' Control of annual grass weeds on benlgniSS or bluegrass tees and fairways arc best obtained with the use or a 
preemergent hcrt>lcide. Under welt established turfgrass conditlo~s these pests should pose minimal problems. 
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Black medic 

Broad-loavcd 
plantain 

Common 
chickweed 

Common 
speedwell 

Clover 

Curly Dock 

Dandelion 

Ground ivy 

Heal-all 

Hen bit 

Knotweed 

Lambsquarter 

Mallow 
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Preliminaty Threshold Guidelines -Turlgrass Weeds" (Dicotyledons) 

:·Mil. 
Tees/Greens 
Fairways 
Roughs 

T~s/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

TeeS/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tees/Oreell8 
Fairways 
Rough.'i 

Tees/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tees/Greell8 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Cuiwmi rr~~~~~' 
mechanical r~rooval 
spot treat 
spot treat 

mecltanical removal 
spot treat 
spot treat 

mechnnical removal 
spot treat 
spot treat 

mechanical removal 
spot treat 
spot treat 

mechanical removal 
spot treat 
spot treat 

mecbanical removal 
spot treat 
spot treat 

mechanical removal 
spot treat 
spot treat 

mechanical removal 
spot treat 
spot treat 

mechanical removal 
spot treat 
SE<?t treat . 
mechanical removal 
spot trent 
spot trent 

mechanical removal 
mechanical removal 
spot trent 

mechanical removal 
spot trent 
spot treat 

mechanical removal 
spot treat 
spot treat 
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spot treat 
post emergence 
post emergence 

spot treat 
post emergence 
post emergence 

spot treat 
post emergence 
post emergence 

spot treat 
post emergence 
post emergence 

spot l.reat 
post emergence 
post emergence 

spot treat 
spot treat 
spot treat 

spot trent 
post emergence 
post emergence 

spot treat 
spot treat 

. spot treat 

spot trent 
spot treat 
spot treat 

spot treat 
spot treat 
spot treat 

mechanical removal 
mechanical removal 
spot treat 

spot treat 
spot treat 
spot treat 

spot treat 
spot treat 

. !.-pot treat 
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Table 22 (continued). Preliminary TI1reshold Guidelines- Turf&rass Weeds., (Dicotyledons) 

Mouse-ear 
chickweed 

Nodding spurge 

Oxalis 

Pearl wort 

Plantain 

Poison ivy & oak 

Purslane speedwell 

Prostrate spurge 

Prostrate pigweed 

Ragweed 

Red clover 

Sheep sorrel 

Shepherd's purse 

'" 

. ~ . ·. / .. ~ .. \· · :.: ·;~: ::cul\\ar8J '. 
· · : , . ~ ·Manaacment' · 

Tees/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tee.s/Grcens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

TeesfGreens 
Fairways 
Roughs. 

TeesfGreens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tees/Oreens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

Tees/Greens 
Fairways 
Roughs 

mechanical removal 
spot treat 
l!['Ol treat 

mechanical removal 
spot treat 
spot treat 

mechanical removal 
spot treat 
spot treat 

mechanical removal 
spot treat 
spot treat 

mechanical removal 
spot treat 
spot treat 

N/A 
spot treat 
spot treat 

mechanical removal 
spot treat 
spot treat 

mecbanical removal 
spot treat 
spot troat 

mechani.cal removal 
spot treat 
spot treat 

mechanical removal 
mechanical removal 
mechanical removal 

mechanical n:moval 
spot treat 
spot treat 

mechanical removal 
spot treat 
spot treat 

mechanical removal 
mechAnical removal 
spot treat 

',. 

9Jemical:eoriim•.:.: '· 

spot t!'eat 
post emergence 
post emergence 

spot treat 
post emergence 
post emergence 

spot treat 
spot treat 
spot treat 

spot treat 
spot treat 
spot treat 

spot treat 
post emergence 
post emergence 

spot treat 
spot treat 
spot treat 

spot treat 
post emergence 
post emergence 

spot treat 
post emergence 
post tlmcrgencc 

spot treat 
post emergence 

_post emergence 

... ..... 

mecllanical removal 
mechanical removal 
spot treat 

spot treat 
post emergence 
post. emergence 

spot t.Ieat 
spot treat 
spot treat 

spot treat 
spot treat 
spot treat 

• Many dicot weeds can be ea<:ily removed by hand. For those broadleaves difficult to control in groups or 
;Justen;, spot treatment with a wick applicator utilizing a p<>st emergent herbicide will provide e~rcelleut control. 
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Table 22 (continued). Preliminary Threshold Guidelines- Turfgrass Weeds .. (Dicotyledons) 

·~ :·.:. " . AJ:r&.. . . · .:·eG~~t~'\:Y :·. ·:.:. : .. :~.~~\~+:·;·. : C!uanical ContrQJ . ·. 
1 '$ • 

.. : ·. .;: ~ ..! :·: 0: :: '· ~ . . .. . : ~ -
'. Ma'liilaini.mf ..... ·.:: ' ~; ·:c:.. . .. 

Spotted spurge Tees/Greens mechanical removal spot treat 
Fairways spot treat post emergence 
Roughs spot treat post emergence 

Stitch wort Tees/Greens mechanical removal spot treat 
Frurways spot treat spot treat 
Roughs spot treat spot treat 

Thistle Tees/Greens mecl1anical removal mecl1anical removal 
Fairways mechanical removal mechanical removal 
Roughs mechanical removal spot treat 

Yarrow Tees/Greens m~hanical removal post emergence 
Fairways spot treat spot treat 
Roughs spot treat spot treat 

Yellow wood sorrel Tees/Greens mechanical removal spot treat 
Fairways spot~at post emergence 
Roughs spot treat post emergence 

• Many dicot weeds can be easily removed by band. For those broadleaves diftlailt to controf in groups or 
clusters. spot treatment with a wtck appllcatorutllizing a post emergent herbicide wm provide excellenl<.'Ontrol. 
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Table 23. Preliminary Threshold Guidelin es - Turfgrass Disease & Non-Infecti.ou!! Biological 
A~ents'" 

"' 
~ . .-.. : .. ~ .. ~ :: :• c. ... . · .. · .· · .. bftt . . . .'· . :,'~ .. -' ' .. ' • 

Alga.u Tees/Greens 
Fairways 
Roughs 

Anthracnose Tees/Greeus 
FaiTWays 
Roughs 

Bacterial wilt Tees/Greens 
Fairways 
Roughs 

Brown Patch Tees/Greens 
Fairways 
Roughs 

Copper spot Tees/On:cns 
Fairways 
Roughs 

Crown and root rot Tee:I/Greens 
Fairwa~ 
Roughs 

Dollar spot Tees/Greens 
Fairways 
Roughs 

Downy mi ldew Tees/Greens 
FaiTWays 
Roughs 

Fairy ring Tees/Greens 
Fairways 
Roughs 

Fusarium patch Tees/Greens 
Fairways 
Roughs 

Helminthospori.um leaf Tees/Greens 
spot Fairways 

Roughs 

Leaf rust Tees/Greens 
Fairways 
Roughs 

Molting out Tees/Orcens 
Fairways 
Roughs 

iliftuml •· 

upon detection 11 

24-48 h.ours 
48· 72 hours 

upon de tection 
48·72 hours 
48- 72 hours 

24 -48 hours 
24-48 hours 
48~72 hours 

upon detection 
24-48 hours 
48-72 hours 

upon detection 
24--48 hours 
48~72 hours 

upon detection 
2~48 hours 
48-72 hours 

24-48 hours 
24-48 hours 
48-72 hours 

24-48 hours 
24-48 hours 
48-72 hours 

24-48 hours 
24-48 hours 
48-72 bours 

24-48 hours 
24-48 hounr 
48~ 72 hours . 

24-48 hours 
24-48 hours 
48~72 hours 

24-48hours 
2448 hours 
48-72 hours 

24-4 8 ho urs 
24- 48. hours 
48-72 hours 
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spot treat 
72 hours 
120 hours 

sp<Jt treat 
96 hours 
96 hours 

72 hours 
96 hours 
120 bout~~ 

spot treat 
72 hours 
96 hours 

spot treat 
72. hours 
96 hours 

spot trent . 
72 hours 
96 hours 

spot treat 
1 2 hours 
96 hours 

72 hours 
96 hours 
120 hours 

72 hours 
96 hours 
12 0 hours 

spot treat 
spot t reat 
96 hours 

spot treat 
spot treat 
96 hours 

spot treat 
spot t reat 
96 hours 

spot treu 
spot treat 
spot t reat 

'' 
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Table 23. (continued) Preliminary Threshold Guidelines-Turf~rass Disease & Non-Infectious 
Biological Agenb'" 

"' :. . :: ~~~,~ .. · .-::~~~::7;::.:./ ·.:.:·.~ .. -~ : ~: _. ,. -.. ~;.', '.'' - ~ ' !... ~ ••• ·· Cb~ntical CQattQI. 
Moss Tee sf Greens rake out spot treat 

Fairways rake out spot treat 
Roughs improve drainage .spot treat 

Necrotic ring spot Tec5/Grcens 24-48 houu spot treat 
Fairways 24-48 hours spot t~at 

Rough$ 48-72 hours 96 h.ours 

Nematodes Tees/Greens sample counts needle> 200(100 c.: Soil 

Fairways sample counts lanu:> 2001100 cc Soil 
stunt:> BOO/too ec Soil 

Roughs sample coun.ts 3pi1'111> 3,0001100 ce Soil 
Soil rina> J,000/100 cc Soil 

Pink patch Tees/Greens 24-48 hours spot treat 
Fairways 24-48 hours preventive 
Roughs 48-72 hours preventive 

Powdery mildew TeesfGreens 24-48 hours spot treat 
Fainvays 24-48 hours spot treat 
Roughs 48-72 hours spot treat 

Pyth.ium blights Tees/Greens upon detection preventive 
Fairways upon detection 24-48 hours 
Roughs 24-48 hours 48-72 hours 

Red thread Tees/Greens .24-48 hours 72 hours 
fainvays 24·48 hours 96hours 
Roughs 120 hours spot treat 

Slime molds Tees/Greens upon detection spot treat 
Fairways 24-48 hours spot treat 
Roughs 48-72 hours spot treat 

Snow molds Tees/Greens upon detection preventive 
Fairways upon dctt:ction preventive 
Roughs rake otlt spot treat 

Summer patch Tees/GreeM 24-48 hours spot treat 
Fairways 48·72 hours spot treat 
Roughs 48-72 hours spot treat 

Take all patch Tees/Greens upon detection spot treat 
· Fairways upon detection spot treat 
Roughs upon detection spot treat 

White patch Tees/Greens upon detc<.:tion preventive 
Fairways upon detection spot treat 
Roughs upon ct:tection spot treat 

-· 

• Curr~ntly there an: no estAblished indU~I.J)' •underdK for pest lhre.slmld suidclines, 1110 following throsholds for inscc*s, 
weeds and di,.ea:.c are establislu:<.l as a preliminary guide lu ~uisl the golf cour.oe superintendent in deciding when lo cbOO<>e 
I he appropriate form of control. We fully expect that local oxp.:ricnce wi11 ro~ult in tho rofinornont of tho-~e thr.,.hold 
guidc:linO>S, Hand rc:moval of weeds in fllirways and mughs oat~ bo accompli•llod by constructing,. tool deo;i gncd to remove 
the plant ond taproot completely. 
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Table 24. Preliminary Threshold Guidelines- Turfgrass Insects 

Greens frees 
Fairways 
Roughs 

Greens/Tees 
Fairways 
Roughs 

Greensffees 
Fairways 
Roughs 

Greensffees 
Fairways 
Roughs 

Greensfl'ees 
Fairways 
Roughs 

Greens/Tees 
Fairways 
Roughs 

Greens!fees 
Fairways 
Roughs 

Oreensffees 
Fairways 
Roughs 

Oreensffees 
Fairways 
Rou_ghs 

Annual bluegrass 
weevil 

Ant mounds 

Black cutwonn 

Bluegrass billbug 
larvae 

Hairy chinch bug 

Sod webwonns 

Black turfgrass 
ataenius 

Japanese beetle, 
Asiatic beetle, 
May/June beetles & 
other annual grubs 

Winter grain mite 

3-5/sq. ft. 
5"8/sq. ft. 
5-8/sq. ft. 

l-2/yd2 

N/A 
N/A 

1-2/sq. ft. 
2-3/sq. ft. 
3~4/sq . ft. 

N/A 
3-4/sq. ft. 
4-8/sq. ft. 

10·15/sq. ft. 
16-25/sq. ft. 
26-30/sq. ft. 

1-2/sq. ft. 
3-4/sq. ft. 
5-6/sq. ft. 

20-25/sq. ft. 
30-35/sq. ft. 
50-60/sq. ft. 

3-4/sq. ft. 
5~8/sq. ft. 
8-10/sq. ft. 

30-40/sq. ft. 
40~50/sq. ft. · 
N/A 

·-
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6/sq. ft. 
8/sq. ft . 
8/sq. ft. 

3/yd2 

N/A 
N/A 

3/sq. ft. 
4/sq. ft. 
5/sq. ft. 

N/A 
6/sq. ft. 
10/sq. ft. 

12-16/sq. ft. 
25-30/sq. ft. 
30.35/sq. ft. 

3/sq. ft. 
5/sq. ft. 
7/sq. ft. 

30/sq. ft. 
40/sq. ft. 
60/sq. ft. 

4/sq. ft. 
8/sq. ft. 
10/sq. ft. 

50/sq. ft. 
60/sq. ft. 
N/A 
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4.5.2 Nematodes 

High populations of certain species of nematodes may indicate that the turf root system is in 
danger or has already been debilitated to a significant extent. A simple count of nematodes, however, 
is not enough to make an informed determination of whether the threshold has been crossed and what, 
if any, action should be taken. The threshold levels which justify the implementation of control 
measures are dependent on the depth of the sample, the species of grasses present, the depth of the root 
system, soil texture, symptoms and extent of damage, presence of other stresses to the turf, and 
potential contamination of the environment by the nematicide chosen if action is taken (Wick, 1994 ). 

Nematode populations are estimated most accurately with a composite sample. A three 
quarters of an inch to one inch diameter soil probe, or something similar, should be used to sample a 
depth of four inches throughout the site. This depth is a compromise but represents the population 
distribution of different species well. 

Distribution: Nematodes are unequally distributed in the soil both vertically and horizontally, 
For example, if assays were done in a transect across a putting green, a series of high and low counts 
would result. Populations also vary according to the depth at which the sample was taken. A sample at 
a two-inch depth may have twice the concentration of stunt nematodes as a sample taken at four 
inches. 

Time of Year: During winter months, nematode populations decline. As the grass begins to 
resume growth in the spring, nematodes begin feeding on roots. The reproductive potentia l of the 
nematodes increases as the soil temperature rises. 

Assay Procedure: It is not possible to extract all of the nematodes from the soil sample. The 
soil (at least 1/2 pint) should be placed in a container, such as a plastic bag, to prevent desiccation. The 
sample number should be clearly identified on the outside of the container as paper tags placed in 
contact with the soil quickly deteriorate. The sample should be refrigerated or processed as soon as 
possible after collection. 

At this time there is very little experimental data to establish threshold levels for nematodes in 
turfgrasses in this area. The numbers of nematodes per 100 cc of soil presented in the Table 25 are 
based on research from other states as well as from case-history information and survey results. They 
serve only as a guide. 
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Table 15. Threshold Levels for Nematodes in Turf 

Needle > 200 

Lance > 4()f) 

S1Unt > 800 

Spiral > 3000 

Ring > 3000 

Cyanobacteria and Chlorophyte microalgae in a Kalonite clay base (Turftech II) and a 
biological liquid inoculum (Precep/Nemastop) are preferred as alternative control measures when 
populations of nematodes indicate only one or more species have specific high threshold counts. These 
products biologically increase root zone mass and dispense an irritant within the root that dislodges 
feeding nematodes. 

Nematic ide should not be used where contamination of water may occur and should be used 
only in accordance with the label and local regulations. 

4.6 Pest Control Strategies 

Once a pest has been located through routine inspection (whether visual, or with aid from 
disclosing solutions, trapping or disease immunoassay kits) and found to exceed threshold levels, the 
Golf Course staff has the information necessary to take action. Even when the infestation is found to be 
s ignificant, the first corrective action is to evaluate environmental corrections . These inc lude: 

• Maintaining balanced nutritional levels; 

• Improving microclimates through subsurface drainage, aerification, and increasing air 
movement and sun penetration; 

• Reducing cultural management stresses by limiting scalping of turf, keeping mower blades 
sharp, and adjusting or raising mowing heights when necessary; and 

• Calibrating replacement of water in order to control the build-up of total dissolvable salts in 
soils and minimize leaching. 

If environmental factors have been optimized but infestation(s) still exceed acceptable 
thresholds, an incremental approach is indicated, starting with measures that have the smallest overall 
impact on the environment. Simple ideas often achieve desirable results. Hand removal of weeds or 
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spot application with a wick-type applicator are two examples of minimalist response. The Golf 
Course superintendent might reexamine fungicide management and develop new IPM strategies as 
needed to reduce disease pressure. New approaches might also assist in reducing fungicide resistance · 
in turfgrass. Other approaches include maintaining insect populations within tolerable levels through 
the use of biologically synthesized insect and mite controls, or establishing populations of natural 
enemies, including microbial endophytes, insect parasites and other predatory nematodes. Natural 
enemies such as birds, mammals, and amphibians can also be supported, often through simple means. 

4.6.1 Biological and Organic Controls 

The turfgrass environment usually contains a large number of beneficial biological micro­
organisms, insects, mites and spiders. If these organisms are not destroyed by insecticides or other 
chemicals, they can often control the insects and mites which damage the turf. In some cases, these 
beneficial insects look like pests and inexperienced managers may actually apply a pesticide. 
Therefore, it is important that one learn to differentiate the "good" bugs from the "bad" bugs. A 
number of diseases that attack turf insects can also be useful. These biological controls often take 
longer to do the job and may provide a reduced level of control. This should be acceptable, however, 
because of the reduction in the use of pesticides and lack of harm to non-target insects. 

The release of parasitic organisms without the proper agency approval is strictly prohibited. 
The Golf Course superintendent must obtain the necessary permits and/or authorization as required by 
regulatory authorities before applying any experimental biological, parasitical or predatorial defenses. 
The regulatory authorities will also be consulted about known successes or failures with the use of 
these products for turfgrass control. 

4.6.2 Common Predators and Parasites 

The Golf Course IPM program is designed to preserve native insects that prey on pest 
populations. Unfortunately, most of these predators and parasites are very susceptible to many 
conventional pesticides. Caution must therefore be used when applying turf insecticides since these 
treatments can kill beneficial predators and lead to outbreaks of other pests. 

On this site, earwigs, ground beetles, rove beetles, and lady beetles are expected to be 
significant predators. 

Earwigs: Earwig nymphs and adults attack sod webworms and cutworms as well as a variety 
of other soft bodied insects. Earwigs require plant material or other cover in order to hide during the 
day and can be encouraged through provision of proper shelter. 

Ground Beetles and Rove Beetles: These voracious predators feed on eggs and any insect they 
can subdue. Both adults and larvae are predators and are probably the most common natural control for 
caterpillars that attack turf. The primary means of encouraging beetles is through limiting insecticide 
applications or using spot treatments of insecticides in lieu of broadcast spraying. Recent studies 
indicate that these beetles rapidly reestablish into an area after pesticide usage if refuge sites are 
provided. 
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Lady Beetles: Lady beetles, like green lacewings, commonly inhabit trees and shrubs although 
they are occasionally found feeding on aphids and mites in turf. Releasing lady beetles is not 
recommended, however, since the commercially available species do not prefer turf habitat. 

4.6.3 Common Pathogens 

Most turf insect pests have natural diseases which periodically control their populations. A few 
of these pathogens require some special handling or application technique in order to be fully effective. 
It is imperative that the instructions for their use are carefully followed. 

4.6.4 Insect Parasitic Nematodes 

Microscopic nematodes which attack grubs have been recognized since the 1930s. Until 
recently, however, no one had identified an easy method to propagate or apply these parasites. 
Nematodes are now being produced in large quantities and several strains have been identified which 
will kill sod webworms and cutworms, billbugs, and the white grubs. These nematodes search out 
insects and enter their bodies through natural openings or by drilling through the cuticle. Once inside 
the body, the nematodes release a bacterium which kills the pest within hours. The nematodes then 
complete their development and produce new infective juvenile nematodes. Fortunately, these 
biological control agents only infect insects and will not harm the turf or other larger animals, 
including humans. 

Exhibit® is a commercially available source of parasitic nematodes. It should be applied to 
the greens at a rate of3.4 gallons per 1,000 square feet. As with all biological controls, care must be 
exercised to get the best results with parasitic nematodes. The active juveniles are very susceptible to 
drying and sunlight. Therefore, they should be applied to the turf with considerable water, preferably 
in the predator defenses. Regulatory authorities will also be consulted about known successes or 
failures with the use of these products for turfgrass control. 

Dethatching, vertical mowing, sand topdressing, biologically active enhancers (described on 
the following page), grooming and brushing are the primary methods used to control and maintain the 
desired thatch levels. Vertical mowers and/or groomers will be installed on green and tee mowing 
equipment allowing the course to be dethatched on a regularly scheduled basis. In addition, aeration of 
the surface soils will be used to reduce thatch by relieving compaction and helping in the exchange of 
gases and fluids to the turf. Aerification is a process of opening passageways from the surface of the 
turf cover through the soil and into the root zone. In turfgrass, it is the equivalent of cultivation 
(plowing/discing) in agriculture. Since golf courses are subject to traffic (walkers, carts tractors, etc.), 
the upper soil profile has a tendency to compact and create inadequate soil pore space. Often, this will 
restrict the passageway of air and water into the root zone. 

4.7.2 Biostimulant/Stress Management 

Biostimulant/stress management products will be considered for use on an as-needed basis. 
Many products are available and will be used when soil testing and monitoring details the need for 
alternative strategies. Some serve to increase the turfgrass plants' ability to resist disease pressures and 
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environmental stress. Others will be useful for enhancement of soil microbes and/or drainage. 
Reducing stress and activating beneficial soil microorganisms, in turn, serve to increase the turfgrass' 
ability to counter disease, weeds, and insects, reducing the need for pesticides. 

The following materials are intended to provide stress-specific assistance in the management 
of turf grass, and to assist the Golf Course superintendent in the reduction of pesticide usage. These 
alternative materials are particularly useful in the maintenance of high traffic areas such as tees and 
greens. As time progresses and the soil ages, the use of these modification materials may prove to be 
particularly beneficial for turfgrass hardiness. 

"AquaTreat" is a balanced blend of selected natural bacteria, bacterial enzymes, nutrients and 
synergists developed specifically to enhance water quality. They use only non-living organic matter as 
food sources. They have not been genetically altered or manipulated in any manner. The cultures are 
completely safe, and will not harm humans, plants, animals, birds, or the environment. The product 
alleviates odors, digests sludge, and keeps water algae free. It is manufactured by TerraBiotics L.P. 

"Bovarnura" is a liquid organic manure fertilizer that promotes deep root development and 
encourages tillering. It may be used for root development on newly sodded areas. It supports the 
development of soil microorganisms and transforms nutrients to usable plant food. It is manufactured 
by the PBI Gordon Corporation. 

"Bio.Trek 22G" with the active ingredient Trichoderma Harzianum is the first commercially 
available biological disease control agent for• turfgrass in the United States. The product is registered 
and suitable as a partial substitute for some turfgrass fungicides. The product is produced by Wilbur­
Ekkils in Fresno, California and is currently undergoing a label change for registration as RootShield. 

"Bio-Safe Organic 3 in 1" attacks insects by plugging their breathing tubes and causing 
asphyxiation. The product is registered for fleas, ticks, cockroaches, ants, scorpions, aphids, and 
beetles. The material is produced by American Wellness, Inc. in Carrollton, Georgia. 

"Cruiser" is a bio insecticide containing the host seeking Heterorhabditis bacteriophora (Hb) 
nematodes for effective control of Japanese beetle larvae and other white grubs in turf and flower beds. 
The product is produced by Ecogen, Inc. Eco Soil Systems, Inc. produces a bioject Golf Course 
program for disease management, plant growth enhancement, sodium reduction and nematode 
suppression. The Bioject BioReactor is rented on an annual basis to inject large quantities of beneficial 
microbes directly into the Golf Course irrigation system. A developed strain of Pseudoinonas 
aureofaceans plays an important role in the reduction of fungal diseases. Tx-1 plays an important role 
in the reduction of fungal disease. Azospirilium brasilense microorganisms are used to incorporate N3 

and release ammonia (NRt) and nitrate (N03). The presence of Azospirillurn provides for healthier turf 
through nitrogen fixation, production of plant growth regulators, and colonization on the rhizoplane. 

"Epoleon" is an organic deodorizer and neutralizer. This product stabilizes compounds so they 
are notre-released into the atmosphere. It is manufactured by the Epoleon Corporation of America. 
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"Essential'' contains a high percentage of carbon-rich organic materials and humic acid. The 
product contains intermediate metabolites, metabolites, simple sugars, peptides, amino acids, enzymes 
and amides, humate, lignin, organic chealates and cellulose fiber, all found in the natural stages of 
organic matter decomposition. The product is manufactured by Growth Products®. 

"Green-Releaf' produces a group of natural microbes that form a symbiotic relationship with 
plant roots. Plant performance is enhanced by facilitating the uptake of nutrients and water while 
simultaneously aiding in pathogen defense. The products assist with reducing traditional fungicide 
applications. 

"GroZone" is a calcined clay soil conditioner for the root zone. The material retains moisture 
to minimize stress from prolonged droughts and reduces watering requirements. It helps to increase 
nutrient retention, prevent compaction and creates a strong environment for healthy roots. It is 
manufactured by the American Colloid Company. 

"lsolite porous ceramic" is a root zone modification material designed to improve water 
conservation and increase capillary porosity. It provides a low cation exchange capacity that will not 
tie up nutrients and helps to leach salts. It is typically used as a soil amendment during construction or 
aerification. It is manufactured by the Innova Corporation, an affiliate of Sumitomo Corporation of 
America. 

"Netlon" mesh element may be used to increase macro-pores. The mesh is used to increase 
strength and provide increased stability on slopes. The filaments also open continuous pore space and 
may be a potential amendment that may be rototilled into the soil. It is manufactured by Netlon, Ltd. 
England. 

"NoburN" is an organic wetting agent that loosens compacted soils. It helps to alleviate 
localized dry spots and hydrophobic conditions but does not have to be watered in, unlike synthetic 
wetting agent materials. It is derived from the desert Yucca plant and is manufactured by Roots Inc. 

Organica, Inc. produces plant growth activators, insect control agents, humic acids, 
insecticidal soaps and seaweed and kelp activators. The products are designed to assist turfgrass 
managers with alternative control agents. The company furnishes substantial information on product 
evaluation and field trials, with evaluations and test results for agricultural and greenhouse pests. The 
company is actively seeking expansion within the turfgrass industry and has been working in 
California for specific pest controls in agriculture and related food crop activity. 

"PanaSea and PanaSea Plus" utilize liquefied sea plant extract to stimulate root growth and 
aid in the reduction of thatch. Natural growth hormones (cytokinin) work to make the turfgrass more 
resistant to stress. The product works to speed release of the lemma during seed germination. It is 
manufactured by Emerald Isle Ltd. 

"P2" is a synthetic polymer which acts as a water absorbent and retention material. This can be 
used to help raise the water holding capacity and help lower the bulk density of the soil. It is 
distributed by Broadleaflndustries. 
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"Pro2/0xygen Plus" provides oxygen to contro l stress encountered with anaerobic soils. There 
are several groups of anaerobic microorganisms which are pathogenic in plants. These organisms 
thrive in the absence of oxygen. The release of oxygen into the soil environment is a practical method 
for control. It is manufactured by Plant Research Laboratories. 

"Profile" is a ceramic product engineered to solve and prevent soil problems. Profile increases 
water retention and nutrient holding because of the capillary pores and the cation exchange capacity. 
The product improves root zones by adding water, nutrient, and air holding capacity. It is designed to 
be used during construction, after aerification or to improve topdressing blends. 

"Sand-Aid" is a natural organic sea plant soil conditioner. It may be used to decrease nutrient 
leaching and increase fertilizer efficiency. It may be incorporated into the soil mix of new green 
construction or applied as a topdressing constituent. It is also manufactured by Emerald Isle Ltd. 

"Spectrum" is a mix of 24 species of live micro-organisms containing beneficial acids and 
amino acids that assist with reducing toxicity levels in soil and allow the plant to create greater 
resistance to pathogens and pests. The product is produced by Tainio Technology & Technique, Inc. in 
Cheney, Washington. The company produces a series of biological soil amendment and turf care 
products. 

"Turftech II" utilizes nitrogen fix ing bacteria (cyanobacteria) and may contribute as much as 
one pound of nitrogen per 1,000 square feet over a 60 day period. It may help to suppress disease 
causing fungi and bacteria and reduce the need to apply additional forms of nitrogen. Normal 
phosphorous and potassium is still required. It is manufactured by Soil Technologies Corporation. 

While each of the products above offers important contributions to biostimulation and stress 
management, they are useful only within an overall testing and conditioning program. Soil, plant tissue 
and water quality will be tested at least twice a year to obtain an ongoing evaluation of the nutrient and 
electrolytic balance. Testing will also provide answers on sodium content, pH, etc., ofthe soil which 
will guide the maintenance staff on the use of soil enhancements. 

For example, the presence of a pH imbalance can make nutrient supplies unavailable through 
chemical insolubility or fixation. When this condition is found, the proper answer may be to address 
the pH level rather than to increase nutrients. Similarly, adequate nitrogen is needed to produce rapid 
enough growth to recover from traffic associated with play. Too much nitrogen, on the other hand, can 
increase thatch and create thin cell walls resulting in susceptibility to certain fungus. In the spring and 
fall, higher quantities of phosphorous are needed to increase root depth and mass. Higher potassium is 
needed in the summer to increase cell wall thickness. Too little nitrogen, potassium, phosphorous, 
rnicronutrients, etc., can lead to disease. All of these factors influence the selection of soil 
enhancements j ust as they determine the choice of fertilizers or other management chemicals. 
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4.8 Mechanical Control Program 

Mechanical controls are often the most easily instituted and followed techniques for improving 
the turf grass environment. Suggested mechanical controls include the use of some or all of the 
following types of equipment and practices: 

• Core aerification 

• Shatter-Core aerification (shallow and deep tine with solid tines) 

• High pressure water injection aerification 

• Spiking/Slicing 

• Dethatching (heavy thatch removal) 

• Vertical mowing (light thatch removal) 

• Grooming 

• Brushing 

• Proper mowing heights 

• Proper mower blade sharpening 

• Proper equipment repair 

Poor turfgrass growth is often due to imbalances in water, carbon dioxide, and oxygen 
exchanges. Aerification typically remedies this. 

Appropriate aerification can alleviate compaction and alter soil bulk density which inhibits 
root development. Historically, shatter core aerification has been used when persistent compaction 
problems warranted deeper aerification. With shatter core aerification, the presence of soiVsand on the 
canopy of the leaf surface must be minimized. The recent advent of high pressure water injection 
provides an increased safety margin for aerification on greens and tees during summer months. 

Comparative field testing is currently underway to determine the benefits derived when choosing this 
form of aerification. One minor disadvantage from hydro-injection aerification is the disturbance of 
lower profile particle fines or sand or gravel displaced onto the putting green surface. While no form of 
aerification is trouble free, the machine currently produced by the Toro or Cushman/Ryan Corporation 
allows aerification to be completed with the least amount of disturbance to the playing surface. 
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Aerification should be performed in the late spring (April-June), and again in the early fall 
(September-October) to manage routine problems. This timing is important. If aerification is 
performed too late in the summer, it can cause heat related stress, resulting in slow recovery which can 
encourage weed infestation and insect pest pressure. Summer aerification with traditional core aerifiers 
will increase direct sun exposure along with elevated evapotranspiration values. This may result in 
desiccation, turf damage, and a plant more susceptible to disease or pest invasion. 

Consistent mowing heights and proper bedknife adjustments must be maintained throughout 
the growing season. No more than one third of the leaf blade should be routinely removed in any single 
mowing. Alternate mowing equipment will be used during periods of excessive soil wetness to 
maintain these consistent mowing heights. Mowing frequency will increase during the spring, 
generally following 7-21 days after fertilizer applications. During cooler conditions and hot and dry 
periods, mowing frequency may decrease. Mowing frequency will also be reduced during inclement 
weather to keep mechanical damage to a minimum. 

C lippings will not accumulate adjacent to play areas. This policy will minimize cross 
contamination of grasses near wetlands and encourage com posting of the turfgrass clippings. 

The commercial turfgrass equipment purchased for the Golf Course will be certified to meet 
the American National Standard Institute' s (ANSI) voluntary safety specifications, 871.4-1984 and 
applicable regulations based thereon. Mowers will be adjusted, sharpened and inspected according to 
the manufacturer's specification in order to provide optimum cutting performance. The use of Wiehle 
rollers may be included on equipment used to mow tees, fairways, and greens. This will aid in the 
control of excessive thatch and promote underground shoots or tillers of the seeded bentgrass. Solid 
rollers should be used during the grow-in period. All turfgrass will be maintained at a cutting height 
which produces an optimum playing surface. 

The range of heights listed in Table 26 is typically maintained for Kentucky bluegrass, fescue 
and bentgrass surfaces. A range of optimum heights has been provided to adjust for periods of 
dormancy and stress. 

T bl 26 a c 
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The Golf Course will use electric mowers where they are deemed practical. These newly 
introduced machines provide operator comfort, improvements in air quality, and noise abatement. The 
Ransome E-Plex is now available for maintaining greens and tee mowing. The Smithco Company 
provides an electric trap rake for projects that are located near residential or urban areas addressing 
noise abatement issues. Most major turfgrass companies provide electric transportation vehicles for 
Golf Course employees including golf carts and golf shuttles convertible for such use. 

A variety of mowing equipment will be used to prevent matting, compaction and/or frequency 
marks. Equipment used to mow tees will be low compaction, light-weight mowers. They will be 
provided with optional grooming attachments, five to eight blade reels, and grass catchers. A 
combination of triplex mowers and lightweight five-gang mowers will be used on fairways. High 
frequency, eight to eleven blade cutting units with hydraulically driven reels will be used to maintain 
the fairway playing surface. Walk-behind mowers causes less compaction, improve the quality of cut, 
and reduce turfgrass stress when compared with continual use of triplex mowers. Clean up passes 
around the edge of the green will be altered to a llow upright growth and prevent what is known as 
tracking. Two types of mowers (reel-type and rotary) will be used to maintain roughs and general use 
turf. Ground driven or hydraulic reel mowers will be used to maintain areas adjacent to the secondary 
roughs. Areas adjacent to bunkers, greens, and tees may require the use of a hydraulic rotary or reel 
driven mower. The mowers selected will prov ide a uniform cut with a minimum of wear and 
compaction damage. They will maintain quality playing conditions and remove a maximum one third 
of the total leaf blade during each mowing. 

The most critical part of the mechanical control section of this IGC 1 VIPO is proper mowing 
height adjustment and mower cutting quality. Mowers must be maintained so that leaf blades are cut 
and not tom off. Mower blades must be sharp. Lacerated leaf ends will increase the possibility of 
pathogen invasion. Extensive irregular separation of leaf tissue gradually increases a process known as 
chlorosis. Proper mowing heights are also paramount to the management of healthy turf. Table 27 
establishes reel adjustment and the minimum frequency schedule to follow prior to mowing. With the 
advent of variable clip control reels and reverse reel back lapping features installed on the latest 
hydraulic lightweight mowers, the following schedule should be part of the normal mechanical and 
maintenance mowing operations. 

Table 27. Turfgrass Mower Reel Ad.Justmcnt and Tuning Frc<)ncncy 

Mowers Periodic Adjustments Minimum 
Back lapping 

Greens Daily As Needed 

Tees Daily As Needed 

Fairways Daily As Needed 

RouW\S Daily As Needed 

4.9 Summary of Cultural/Mechanical Controls 
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The following will be used as interrelated cultural practices: 

• Mechanical spikes will be used to promote root growth, reduce the incidence of water 
puddling, and provide beneficial oxygen to the crown area; 

• Vertical mowers will be used to control excessive areas of thatch (more than approximately 
one inch or 2.5 em on fairways/roughs; more than approximately 3/8 of an inch or 1.25 em 
on tees; more than 114" or 1 em on greens); 

• Brushes will be used to provide upright shoot growth and prevent matting; 

• Coring machines or an aerifier will be used to eliminate compacted soils and prepare the 
site for topdressing or overseeding; 

• High pressure water injection aerifier will be used in periods of stress or when the practice 
may help reduce the need to apply a pesticide; 

• Mechanical renovator will be used to control excessive thatch on fairways and roughs. 
Seeding or sodding will be used as a preventive means to control unwanted species of 
weeds wherever possible; 

• Topdressing will be applied periodically to all tees and greens, depending on the growth 
and thatch conditions of the respective areas. Wear patterns (divots) on tees will be 
topdressed and seeded. Markers will be moved daily to allow sufficient time for the 
surfaces to recover. This practice will help to eliminate the establishment of weeds that are 
the result of continual wear; 

• Greens will be topdressed as deemed necessary by the Golf Course superintendent. The rate 
of top-dressing will be directly proportional to the need to control thatch or achieve 
smoothness; 

• Topdressing material will be of the same material as indicated in the original specification 
plan for new construction of the Golf Course greens. The use of identical sand as supplied 
for original construction is preferred. The lack of an organic matter is permissible as long 
as the material is ofthe same particle size distribution; and 

• Topdressing will be used to level playing surfaces, to improve root structure when coring, 
to control thatch, and to protect new seedlings. Spot topdressing will be the practice for 
those areas in fairways with exposed native soils. 

The proposed mitigation for leaf blowers, chainsaws, and weed trimmers include the following 
recommendations: 

• Limit activity near residential homes from sunset to 8:00 am in the morning. 
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• Prioritize clean-up and trimming tasks in areas away from residential properties and focus 
on alternative methods of maintenance to minimize clean-up and trimming (i.e., apply 
growth retardants on areas requiring frequent weed trimming, remove debris with larger 
pieces of equipment during later parts of the day). 

• Provide a balance of noise abatement equipment to facilitate general maintenance practices 
and supplement traditional pieces of hand/trim/clean-up and mowing equipment; and 

• Use more passive control methods whenever and wherever possible. 
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ten1J•ml~ fur ,.,r e((orl. l.cl(lking at d1csc documeols lldreJ r~\ ((\1\Ciutlc d1o11, 

calhtr dt111 c~t~l ing a re~lonally !profic doa>ment tl1 is ~lrJ principks JK~,!d 
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~.....:ribe a bmlld philosophy ol•rrrw<fl •nd lnttn~ ooc tluot W(IUid provide 
en•i!Oillt\Cnlal guidMIQ ~~~ to new :>fld oisling courstS in a wide 
VJriclty of gq111phic artu . 

The pnl<m of wthing and ll•lewing the principia was highly c:ollabor:ttlve 
and llcratl't. Many rtftVJnt l"ues wm lfl1Mstd for inclu~loo1 in the docu· 
ment. bitt it was <ltarltd tll.1t the purpooe ol lht principk:s ~ould be to lool5 
on enviiC)Ml(!ll;al eot1.1ldwtions in the ~nnnln~ 6t sit in~ construdion, 
maitlltnan« and oper<tion ol ~I( cuurltS. AI multiple dr.~fls wert p~parcd 
and rtVic:wrd, the imp~~~t~ tl<l: o( l;tngui1j!e. thc pr~tise war in wllich a principle 
wu llJ!ted. abo beolllt tvident. Outful ddibtral!oo w:~~ glvtn 10 word 
d-.oict, whtthtr or not 1o lnclud« a qu.tUfying phr~. etr. •Majority vote• 
wasn' t $Uifl(imtto deride;~~~ !slut ·~us h.,d to be rtad~d. 0\omomlng 
tarly ~pli<ism 'about tach .others motives and dq~lh ofcommilm~nt. took tinte. 
but w~s ptrhaps ~ •• mosl lmpotlant in&Jedient in illl ulllnJ;Jttly surn~ul 
proms. 

Mitt a lut alimufut dr.~ft ~ revitwtd and ~pprilvcd by thla grour. u well 
AS an upaoflled cin:Je of 0'1;11\i .. 'llinnal 'Oflelilut11t1,thf prindpltl Wtrl intn>­
ductd 111 s.."<''nd n~teling d lhe'"Coll & lhe Envlronmeot• c<!"10r\!um. In tiK 
wtl!ks p~ingthls confl!l'fncP; hcltJ in Marth 1996. at the r!ntluto;t Rt$or11n 
rin~hUtsl, North C.Wiifll, endt>!Selllii\_IJ WCI! S®&hl from the lJI"1J' Qr!;AI\li!O· . 
tioc., whid1 wOfktd on the d001mcn~ 11ld other important. inlmstcd &mups. 
Endorsing orll-'niu~on1 iudude: . · 

American Society ur ColfConlllc Archilcct!l 
Ariz~na Golf Associ31ion 
Audubon lnltm•llon~t 

Cenlcr lor Resource Mananement 

I 

Club MaMcers As.10rialion uf Amtrica 
frltnds d the elr~l 
Coif Co•n·se 6uilders/Usocialion of AmetiCl 
Golf Course Su~rintendrnls Msodation ol1\merin 
l.Oou Profts~ Colr A.~i•tion 
National Associ~ lion or Counti~ 
Notional Ou~ A~r>dallun 
Nation•! ( (tallllon Ag~i11st Ill( Misuse ol Peslkid~ 
National Coif foundatic~• 
NatiunAt Wildlife f-clcrnlioo 

I 

/l 
' '.I 

i ' 
. ' . ·. [ .. 

..,_ ., . 
. '~ 

North Cnmfio101 (oo$(11 f~cr1liM 

Paralico-T•r Rlv~r f'Oilndation 
Save the! O~y 
Southern &wiruMltlll~ l J..aw Cent~r 
Unitt<! 9.llc.< r~wirunnltnl~ l' rvt«tlon A~cncy 
Unitctl St~l~ Coif A~iatlon 

We illliJC th>t ~liS ~ocun>rn~ cndo~ by the tl\llny i ntrr~s lisltrl abnve, will 
pt.•y'nn itnpnrlaoll m~ in the developtncnt or optr~tion nl your ~nil cour~t ••>d 
,,.,, they will help r••• preserve tloc be•uty, intq;rity •nd he~tth ~}"'Ill lnaol 
!twhnnn-.cnl. 
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, . ::~-u~· rRtCEPTS- .-. -. -~.-~ 
•• " • • • • • ' •• •• • 0 ) 

~participating organiT.JUOit~ arc comm~IC(j 10 Ute folluwing basic ptt'Cepls 
1. which provid'e a foun.bHon for l~e tnvironmenlai principi!r 

• TuCIW~ luc:al rommwliUt'$ea»ogk:ally and eccnomk3ily 

• To dm~p enviro111n!lll~lly rtsponsiblt &lJif rour~ tltatall! ~nially 
v®le. 

• To ofltr and ptot~rt h:tbitat lor wikllift •nd plants~. 

• Tn·I!COgniu d~1t enry golf course mtist bt dew~ ~·nd Jl\al~agc:d with 

ronsideration roc I he unlq~ COildllicns of !Ill! emsystcin of whidl it i$ a 
part. 

• To providt 1m pull~~~ grcct1Sp.1re bel~ fits. 

• Tu usc niAurAI fnll\trccs o'fidcntly. 

•lb mptct aJ?ct~1l lind use when ~;u1ning. COMIIU(tinr,. maint:tinlng anu 
~~pen ling gnll C\>U~ 

• Ttl male desirable ~~ylnr, coodiUons lluooRh pra<tices 1h.1t ~t 

~wiromnental qaility. 

•lb $11pport ongoinr, researd1tn ~lifl(alty est:tlii.lh I1('W Jt!d be! Itt wAys 
1~ d~"'elop ~ tltal"~e gt~f toUikS in lwnwny wi(h tlto·en.vli'(VIIi\Cnt. 

• Ttl ®cutncn! ~ULII,,ndin~ dcvclopmcnt and m~n~gcmcnl pracliccs Ill 
~~on11~t l11llll: 1vi<I~Jrtad im~et\'letiiAikm ol covimnmrnL1Uy lwtlll ~ull. 

• To edu\olte ~;v~et~ and jlllltnlial deve~ ilbout Il K! principlrs nl euvintn· 
lllel\1~1 I'C:~jltlll.lWilily ~OIJ (Il rrvmole d~t UnUcrslat~llng iltal cnvinMI­

ftltnlaJJy sound ~I cuur.:c.1 att qt~1lily ~I Ctlll~~. 

i . . .. • ' . . . 
: Ut. VOLUNTARY PRI~Cil1LES FOR PLANNING 
AND SlTI~G, DESIGN, CONSTRUCTION, MAN· 
. · AGEMENT, FACILITY OPERATIONS AND 
. . WHAt GOLFERS CAN DO TO HELP . 
. , .. · .. ··· .. •. ,·. •·. . . - . 

A. t>LAIINl»C AND SITlNC ----··----
l.Dcvtlopers, deslgrii!B Nld odm involvtd i11 golf course dcveloJllllffit a~ 

rncau11g«i to work ~IS(ty with l(){al community groups ~nd regulatolj'/per· 
milling bodies durin& plannin~ and $i(jng and 11\llll!~lllllllhe devtlopmt.~~ 
proctiS. f'Ur evtry silt, ~tttt wlll be 100\1 environmental issues ard conditions 
u~t ~~to!)( rodv~. 

2. Site sdedion i$ a critlCi\1 dctmniMnl of the envlroomental itn)llltlol golf 
a~tllt<. A lltor6ugh ~VUI)"U d. d\C site or sites under (DJsKleAtion ~ll1~d bt 
COIIIJllcl"'l lo mlualt ttiYitoMlCillal 'uilal>WII~ II k W~f lmpnrUnt to involve 
both the designer ~nd a (~m or qualified goll ilt ld nwironnt~lal prole.-.sion~~ 

ind1i5p~ 

J. 11.1.~d Dllhe $ile iltmlysis nt~d/or ~tgutalOI)' 11:\lleW pn~ il Olaf lie ~~ler• 

tniiV~d ~llll()mr. sll~ an: of sum tn~imltnltnl~l value or seruilivily lll<11 tlltf 
d•"~.tkl be avoided. Olher less tnvii'OillllCnll!ly scnsiU1re or valualie sile. nu.v 
·be nw1re suit~e or mn lmptovtd by !Itt devtlnpn101t ol a ~rll coorr.e if Cltt-

lul ,lcsign <~nd c~iWfll<lir•n ~re lL~ In ~vnld or mil~~le l'llviflwlll!ental 

hnpll{ls. 

4. '11\(' (M'OC:Il\'C ~IMI t~ltnl ~~ ~~IIC fy)~ (I( :~t!Wiivr ('11Yin>o~l1tlll~ mny ll!ll(ftr <I 

site unsuil~Ne or, in ~eVIIc n~tS, Iw sullal~e fur ~oll Cl~orsc dtvelopmenl. 

tixampla: include, llul.l!l! 11(~ llll\llcd In: ' 

• ll3bi1JI lt~r. lli~l~ or tl)(t~ngercJ pl~nt or anlnml SJXt~ 

• $cnsilivt ICJU2IiC h~~lll.s 

~. Th~1~ m~y ~ nppurlunilil!llo 131:1rc ur cnl~1nce ~1virmmt11lally son~illvf 

nrcns llaough goll rour.;e dL..,tlopll\\:nl by tst~bll~1in~ tx~rcr r.oo<s or by 
sclling unmaint~incd r•r lnvMlk1inlenantt MI!M i\lidt within lhe si((. 

(~ Q~l Clltllr.t ~cvclupnltol rnn be an ~mftcnl mciln~ ol tt;.~tn1ing or ;e~~,bifil~lin~ 
pr~viiKISly dt,;rndcd ~t~ (e.r, .• lntldfill\ IJIIArnc, nt~lt~iit?~ Golf couF.e Mt 

nl111 ~xcclk:nl lre;tlii1CI\l ~ICIII.< for clfiul!l\l ivnlcr o11K( IIst n( cffltl('ltl irri~Mivn 

L' ('11f0\l(~~lwhcn il i~ av~ i~~~lt; ~11(t~k_all~ re~lble, DIKt ~p,ronot~~lly 
~tKl cnl'irumJICillally acuplable. . ' . .-: . .. . { ' '·· ' ~·, 

1' • 
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---~-~ DESicn 
l. ~n de$igning a so1f (I)Uf3t, it~ i1npottantto iden~fy txistins ecosystet~u. 

Ut!Uring w~t n~turt ~provided ~both erwironmentaUy ~nd ~ic~lly 
w~e. F.m~asizing tl~e exiiil& dlaOO!rliics rJ tlte site an lltlp ltlaln natural 
~~allow for efficient mainltlanet of dte course ifld will rrkdy ltduce 
petmitting and ~le ~ICfmtnl rost5. 

1 A sit! inalysi! and fmibllitysll.ldy shoold ~ CMdudtd by experlmd profes. 
~ls. lhe identificttion of ewil\lllmttllally SEIISitive arus and other RiturAI 

l'tlOums b ilftport&t so d1at a dC$igncan bt nd1itv~ that crutlully balm1~~ 
envn~~m!\~.11 fadOIS. pl.lyabinty~ Md an~lttics. 

3. CoopcrnUve pl•mning And infortna!WI St\1101JS with <ooununity reprueniJ­
Iim, tnwinunent.llgroops aud regula~ agendcs d10uld be ,.._,rt r,i the \n ltial 

deign ph.lst. Early ioput (mm tl~eSt g70Up$ i$ tery hnr«lanllo the dtvcloP' 
me~t ind approval ptttss. 'lhis dialogue and txdllngt fl J~MI~"!!lon Md 
coollnue t~l alter die roust is con1~eled. 

4. N'tivt and/or Mlutallltd vrgtlll!iiMl ~IOUkl bt reL'IillC\1 or rtplautl!l! wlrtn 
~Pf'!I1Priile in neil.~ that are nol in play. In ~~~ng ~~~. designm should 
stlect 3r~ d~at are oot ~apted lo the loall etwiftlC1/I\Cf\!lll condll~ to 
p10vide the r~ary d~Ail<tt!Utia (l( pL1y;bility yd permit the use of 
tnviCOCfllfllhlly!Uslain~blt mainlenm tedlnl~. 

5. ~m~~ should be pL1ced u~n the d~ign of irrig~tiol\ drahl)gt and rtlentiun 
S)'Siel\1$ that provide for tfncitnt USC of l'l~ttr and the 11ffite(lion of W~er qu~ll· 

ty. Drain~tt andstormwater rctet\don syfttn'l$ ~1ould, whol pm~'ble. bt inror· 
(Xlli1ted in tl~e design as ~atures of the~ to help provide lot OO!h the short 
and long term irrigation lll.'<.'ds of~ malnt)lntd turf and the unmainlained 
~rus d Uie (()(lfSt 

6. Wattr ~Ujt strategies for i~&alioo sllould bt ulilii.ed 1vl\en cconomkally 
feasible and environmentally and IIIJ'OilOinically ~mplable.ll ~ imporlantllt~ l 
~)<led water 1~1 aWfiC<lble hulth aryd cuvil(llunctiiAI staod.~rds ~nd tl1.1t 
sp!(ial considmtion be ~\'CtliO Wal~ qu;llty issues 11\d weqvat~ bt.~UI:f 

ZMtJ. \Vater rell-1( lllilf nd ~ fcisibl~ on some site.~ thnt d!iin into higl; qt~1lity 
~~ttlards or sensitive surfiKf ~~~ters. Suitable soilt dim.Jtk (tlndilioos. gro\lnd· 
water hydrolog}; wget~ti1~ covt~ adequate storage/()( lfl!,lled e(Ouent ~nd 
other f~ors wiU ~II infiu~ the feqibility of wnte~ ~~.~$~. 

7. Utrf{er r4nts or O~ltr proltctive.mtil$\lle$ shoold ~ n~aintaiclt\1 nnd/ or cJt~led, 

if appropri.\tt, to potcct high ~ilily sutfa~ wal~ r rosourccs or envi1011; 

mcntaHy r.e1u~ive areas. b de~i&~ ~d ~~cenent.d buffer toneS w~l my 
[ijis~ ori ~ 1~ater quality classifieatiOI~.ol ~1e surf~.ce vhlerw being inrorpJral· 

ttl into tht COUC3e. Rcsul~or, ag~ ~~·e~!viroruncnl.ll SIOUp$ ~ &~Sist io 
~ planning of!~~~~~· · ' 

8. Design the cour~ wllh St!SI.liMb~ nlilintenAn<t in rnind. The d~~n $1\ould · 
lncorpoote [nltgrJted Plant Millla&ttlltlll ind l~rtt ronstmti<ln st11tegit$ 

1 d1o1t ~rt eriVironn~nt;lly ~1\~bl~ tflic!tnt, and cqs~ el(t(!ivt lnt~rat(d 

Plant Managern(\11 indudes inlfgrated pest rnwgement and tmphasim p~nt 
nutrition and ovm!l p~nt hrallh. 

9. The des~1H1( d1tcoursc ~10uld tohancu nd proltd$pecl~l enlironllleflt~l 
r~ll'(f Art~ and whtn ~n~ rnpcove (lr levi\'! ~·lOU$~ degraded lrt3.! 

within,dlf ~te Uuough the u:!c (lf ~ants th.lt an: well adapted 1u the ttgiotl 
~k opportunities tu cre~t' and/ or premve l1<1bitat ~111l> thAI enhance the 
~rr.f s f(I)Systcm.. 

( . ( ONST RUCliON ----- .. ·- ·-··-·-.. ··- .. -·-·----~·--

l. Usc only qualifictl mntracturs who II! e~lltl~ in the ~peci.1l requi11!tnenl( 
(J( gulf course ((II\SII\Idilln. 

2. Dell'llop ~nd lmpl~111ent ~trateg~ Ill tlfedlvely cnutrol sedimcn~ minit ni7.~ the 
IM,, O( lo[~l, fltllftd w~ttr rt(oul'(e.-1, D1\cf ftduct di•roplion lo wilda It, rl4111 
~1\'0cs and daiKMlrd tnvironll\(lllal re'IO\lrt! ~ms. · 

3. SchN111~ ((inslrllctkm ~11<1 turl est3bli1hme11t l~ alli!"'IOr tht nlC$1 elfidtnt 
pnl$re$$ol lhe w(ll'k while optlm~~~g environment~ (()n~rv•lion and moun:e 
ma~~gemftll. 

4. Rcl.Un a qu~lirial gt•lf Cll\1/St superlnle!llknt/pnf'd lllanigt!r tirly in tht 
design~~~~~ con.lll\lctlon ~es) to iottgrate sus!ain.tble mairteuaoce 

plll(lietS mthe d~vt~nt.m.inltn.'Uict ~nd~mtlon ol tht COIII'St 

D. MMNTSNANC! ··-· ·--·- .. ·-·--.. ----------- .............. .. __ 
Plaut 11rotedion an,( Nrrtriliou 

I. foJnpkly the prinripl~ollntegraleu ~nt MaMgem~nt (I PM~ a system that 
rdi~s on' combln~llon of COI111111l11 ~ practices ol prewnting Md coo1rofling 
pc~ (e.g, t'lt\'d.\ dl~ ~)in whi<h niOnilori, is utili?.td to ldtnl1fy 
ptSl.\1 dRn'agt th!C~Mids ore coMidercd, all possibl( management options are 
mhmled and selcctc:d control(s) ntt impl(mtnltd.lrM involves~ series of 
~~lS in the dcdlion·nuking pnx:m: 

~: ·nu11UCh rtguiM monitoring And rerord ketpin~ identify the~~ p!OOicr~~, 
an~l~ the condllK111~ GIU.~ing i~ .1nd dt!11tmine the dam•ge tlu~shold level 
below whith u,~ ~stcan be lokraled. . ..... ,!'\ . .., : r :·., 

l1. l)cvjse w;)'S to (hilllge condili¢1~ IO p~tnl or d~tifge rentr~tl ol ti ~C 

prOO~OI. Cxftnlplcs Uld.ude; U)i~png ~~.~I'OJ.~.(e.~ ~rou&ht ~st~nl, ptll 
. ~ I. ;1 ::•; · ; ·., I ~\ ..... : :.· ':t·· .. · J' :· .. 

. , . . : .>. .. ~ 
i: 
' ' ~ .. 
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I!Sislanl) turlgrnss varieties. modifying miclllCiim.,.e cundilioM. I)( dvmging · 
ruhural pr;C1ict nllnAitfmtllt J1"081111115. 

c. II d.1tNge thre!l10lds art lllflllt(c(t ~lC conlbir~tion of rontrul JII'Oll'-&ifs to 
suppress tht ptst popubtioM wijh minimal e~~vill•nn~tal impact. to avoid 
sct~nt thrchold tmib. Ctnrol mcasute incl\1\k biolopca~ cullurnL 
~·y~icaL nledlftnl<1l ami chtn~Cill mtt!.ods. Biologi(;ll ('llllhul melho<l• 
must be envico{lmcntaHy sound 1111d should be prop«ly Wtelt~ ~nd t~cd 
btiOtt: itnplemtnlation. 

Non-chcmiul rontrol inCl$U~ $h011hl lllCIJ~ on pradicC$ 1ud1as lllc Jntnl­
duction of OAIUtRJ pc3l enemies (e.g.. pnrl!dlts and p~akl!S~ utiiJrJn~ 
syringing trchniquts, hnproviAS air mov~ent, soil ~erillcation tcdlnlq~K1, 
and nltd~anica l tr~ps. lllt ~it(ltnn of dll!mkal ent>tml Slrntegles should l~ 
utilb.c~ nnly w!l(n otl~tr $lrnlc~ie~ ~It in;l(letju~tc. , 

Wl1a r/1t~1it'lll ami rwlriml fll>tlud,<ll(rd ill fJC '~'~irYI lllf j~l"wi'IJ Jlfr~:llro :91(11tf,{ 1..­
ntahot: 

2. lllwa~ rtnd ~nd fr~low I~ dill!ttm wl 1~n rl'lin~ ~tty pt.,hl prolrdo1tt 
prod"~· Strive to treill pm(rlem' lillie llro!~ lime ;utd untkr ~~ Jllllll(f . 
cond~inns to t~~aximi1t tflcrti~ with minimal e.wirontllf.'llla) imp:~Ct Spo! 
lrcMillf.'l1u may provide tarly. elfe<tlw (t)llll'Oll'l t•roNems_ ~ dMJJgt 
dl~ls 1m mlchcd. 

l Slm and hilndle nll pest C1ntrol i1l1d nutrient p!Odur:U in 1 nl.lt\lltr th.t mini· 
n1il.es worker expowrt :md{or ~~~ polenliallor point or 11011-jllllnt _,urte 
pobulioll.-Employ Prot~ dwmlal stor~fiO pP-1ices 1nd use suitable pi!rsoml 
('I~ YO equipm(nt ~od h~n1Uing ltdntiqt~C.~. 

t Ui<! nutritnt produru nn\1 pradi~ th.1t ~duce iht polenti~l lor (I)J>t.mif~,,ion 
ol gi'CI4Jitd onrl surlllCe wil[er. Strategi<.>s indude: 113e ul slow·relci!Se f~rtUlws, 

sdeded urglnk pn~Ud$, ~nd/llt IMig.lli(lll. 

llt<t Anu nulllit(ll' soil Cl~ttlilion.l ~ufaify PnO •IK~~Iily prnctias acco!dingly. 
Choost nutritnl p«>duru ;urd time ~ppliation.slo meet, not ex~, the ~d~ 
o/ 1111! lurlgr~ 

, 6. All pl~nt prutect~t product$ should only be ~pplie.J by orundfr tilt ltlpet'V~ 
!liM of ~ l11ined.liccnm orplkaktr or ns did:>icd by l~•v. 

1. M,,inl~ln cxctlkltce in U1e <11ntinning eddQ!illll of ~N~ t c~lrn1 Oncluding ~Ale 

lktnsi11g, pmfts.li<.>ml ~Ilion trnurin& illld trM mtif10llot1~ Trainiu& lm 
flM.EIIglishsptJkifln aprlic~lnl'$sl101tld be pmvidttl in dt~! wetket'' l\1tive 

bn~uage 
·'· 

. 10 

8. Fooliti~ shoukl inftlml gol fe rs and gutlb .t>ou1 golf ((IU~ dtemi<Diapp~Ck 
lions. Cummon n~tthOlh include pern~antl\l signs on tl~e first .wltclllh tee 
boxes :md{l)(noti~ ~l'll in gtMshops and locl«!r nxuns. 

Wnt(rUsnge 

I. U~ 1\1~\'!, nalurArlltd or Sjl(~f~ d1'04J~h1-tnktlnl pl~nl m;llcrials whucvtr 
~•ibk!. For are~ in ~~y (g~l\ 1m Md l~irway•~ uslus plant mnttrii!ls d~ t 
are: wcll-ildoJ>lW to kiOI ~\vironrtlfll~'l cnndlliom; oo .betffidently mana~; 
~nd pruvid¢ dtt d~Jtd pl~ying d~rac!er~tics. 

t ,,,n irri~livn p~Utfl\1 and{~r program irtig~li(ll> control ~ystu•'to mffi 11 ~ 
lll"«<s of the pl ~nl tMierillls in Ollltr to mini01i1.e ovfrwAitrlng. Wl;rn f;asible, 
~ mod~m lrri~ntlon l«tmologlts dUll pn1vlde hi~hly tffi(i( nt tva t~r tL'-1Bt. 
hL<I/('c1 ~y~ltllll fi'AU(;lt(y lnr le~k• :llld lllllo1ilor W~ltr UN~~~. 

.liVM~r ~I apJllllpti2 1~ I itt~ k•minlmi7.(l ~·~p<M'Mk•l <IIMI ~clucc illel poii!llll~l IOf 
tlll\>lle, 

( Cnn<ider anw~:rtin~ to clnuent irri~a lion $)'5ltn~ whc:n ltr:~ilabl~. C('O!l(llniQifly 
fell.<iblc ~t>d •llfl"'l''qi(llily 1111J cnvirunmcn~,Jly ll(ttp(• t.ie. · 

S. Milll~~ W~ICf I...C r.flrdl~~tly kl prt"'(nt U11111'0:$QIJ dtp~kNII( koJw•ltr 

IC"0\1~ 

1\'t!stc Mmrnsemc11t 

I. ·~..rave r,ta.u cftrrings ~nd nlher OfR~nic materials 1n j'IIICI! .whr~Vfr agronom~ 
cally ~bit. II cflppin~ Jte remo'«d. C111nposl and, if f'O-\Iiblt. reryde tl~m. 

2.1lispo!4! of d•emic~l ritt~te in~ lllllllll!r tl~t will '"~ in~lllt the potentill for 
('Qinl or non-p!lillt ~nrrte pollutku Mc:th(l(l' lnchKir ru1.1~te reqtling Ill 
"'Prnying011t" dilule<! wmpound in pttviovsly unlrc~ted ~reR$. 

J. Dizp•15t uf cherni\.11 p.1d<~ging a~ht& to l~bd dh~inn.~ (e.&,.lriple rhl!ing, 
rl'l.yct!IIR or ltturning to tnluuf.1c1urer). 

4. Other w~Jtr products, llld1 M uStd motor oil, t lcctrlc ~llerics M:<l llflu.ltd 

.!Oivcnl£, shnuld be recyekll or dis~ oi2Calrdlng to tl•e Iaiii and svaijilblc 
(!KIIniUility ui~1l !(:OIIliquts. 

5. St-rk h• n'lluc~ waltc by ('llrd•a~uy. products tl•1t minlnti7t u.u~'ary 
rlck~f:in~. 

' 11 
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Wildl!fr MaMg1711t11t 

1. Habitat lor wildlife species tbat help Ctll1bOI pests (e.s. bitS, bluebillif, purple 
mertina. ett.) should be prottcttd. Additjooal habillt.for these beneficial .speties 
should be crtattd whtnmr loslble and erwironmt11tally deslrablt. 

l Ma.1agt habttallo maintain healthy popul.alioos o( wildlife and a.quadc species. 

3. Species suc:h iS skuob, noo-migllltory CanadA geese, and dee; when they 
btcome d~ should be manag.1 through no~tmlulmew whenmr 
pos$b1e. Non-harmful conlrol methods rould indude d~ noistrnaktl3.~tpe!· 
Ienis. and tnppitig and mnov&l. Managtd h\11\llng may be aPPropriate whm 
legal and Slfe. 

E. FACILITY 0PEilATIONS 

L FadUties should conduct an entirorunental. ~men I in ocdei to d~'tlop and 
implement an overall environmental polky and I or tong.nnge pbn that rellec!S 
or ttCpands upon thae principles. 

1 Mainllin ongoing records to mwutt and document ~ towuds environ· 
mental lmprovtwnl 

3. The environmentally resporui?le pradia:s .toped for the mairlerwn of the 
golf O'IUlle should extmd to all ams of the ovetallladlity grounds: 

I 

4. Facilities should idopl pi'JC!lces and tedlnologies that constM natural 
~ inc!lditC Wlllu and energy. 

s. Facilities should develop and iniUalt eoo~p~e programs for ~g. 
!ell$e and waste t!duction. 

6. Fdties shoold properly store and • of solvenis, clwling materials, 
painb aJ¥1 otbu poltnlially hal31dous substwts. 

7. F1Cilitil!s are wgcd to~ prognms that help to loster effective environmental 
IIWIIIptnl and po&cics. 

8. FACilities should ~~.!Clive ,tep• to eduette golfers, neighbors ind the gtnenl 
public. about their environm6\lal policies and pl'tldied. 

F. WuAT GoLF!RS CAN Do To HELP 

TheAmeriau goU comtnunity is dedieilled to preserv~1g the pme'sln.'asuccd 
links to natutt. As a resul~ golf courses 1re now being developed. design«! and 
mwged more ~bly than ever before. HowtVet: we who play the game also 
hive a ~'bility to help lllltlll'l! that golf ranail16 corn'p;lliblt with natmt and 
dlit our counts a~t wt!l-managed ard in harr~~ony with the environ~!. 

As golfm Ult should: 

1. Retagnize that gdf courses'~~ mAn<lged laid areas !hat litould mplelllenl 01e 
nalullll environment · 

2. Re$pect designated environmen!Jify sensitil-e arm within tilt COt~. 

3. Acnpt tht,naturnllimitalitKis and variations o( turfgrass ptmls pwinK ur~r 

mnditions that pf\\tect environmental ~rias (e.g, brown patches, lhinoing. 
JOQI o( color} 

4. Support golf coutSe managemen! dec:Uions lhar plllte<t or enllwe lht tnvim~~o 
rnml and ew.wragt lh!~vclopment of envill:lnment.t ronserv&OOn plans. 

S. Support tnaint!nlnct p~ tilat proCtct wildlife lllld nAh.i!ll MbitDI. 

6. Encourage m~ntenana! pllCti~ that promote the long-r~nge heilh of !he tu rf 
and SUPjXlrt enviiQillllental objediv~. Such pridi<:es indude acrifcation. 
l'l!duad lerliliulion, limited play on sensitive turf areas, rtductd "'ate ring, etc 

7. Co!llmit to long-range CllnseMIIon effons (~.g. dlkient wattr ~ lnk.ogr~!ed 
Pl•nt Mana~~ etc.) on thegolf(OU!!tand at home. 

8. Eduatt othersaboul the bene/lis ohnvironmentally rt$ponsible goll a1u~ 

maoagt!llleflt 

9. Support resea!dl ~nd td110lion p!0p111$ 1hal exp•nd our undmtanding o( the 
relationship bdween golf and the tnvii'OMWlt 

tO. Tala! pride In our envii'OIU!Itll~lly responsible rour.:es. . . . . 
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The 'Envi101m1enlnl Principle3 fOf Colr Cou1'3C:! in ~~e Uniltd St~tes· were 
<ltv eloped tltrou&h a collalxmttivt 1m~rd1 ~nd l.llftlogue pr~ nun~gtd 

~•ld fadlit;ttcd by the Ctnter !Of ~rt:e M~fl.'lgtnvmt. 'rite lolluwinN hldi vidu~ls 
pMticipated in this pn~ Md can be contacted for f'!rther infnrn~Ation. 

. 1. . Amtrican F~rml•nd llust 
ed Thom~n. Jr. 
1920 N Stetet NW. 1400 
Waslllngtoo, DC 20036 
202-659·5170 

2. Amulcan Sodety of Coif 
Course Ardtif«<s 

llill Love 
1'0 nox 510 
G~lt,;e l'atlc. MD 20741 
301-345-1510 

Mikt liur<l7.:m, ri\.D. 
12il!Oid HtrldttSOII Ro.'ld 
Columbu$, OH 43220 
614-457-9955 

3; ' Audubon International 
Ron Ood!IOn 
~ ll>lrlck RCiad 
Selkirk, NY lil58 
518·767-9051 

4. Center (or nuource 
MlnlgH~~ent 

raul P1rker 
11~ £. A311lonAve. #210 
Salt l.Akt Oty, trr !\4 1{r, 
801·466-J«))) 

Mc~dii!IMiller 
1410 Gmt Slretl, C307 
Dtnve~ CO 80203 
30.J.S32~55 

:; ,. 
~. ·. 

5. Friands of th~ E~r1h 
Courlnty Cu(( 

1025 Vermont Ave, NW 
· Washln&t<m, 0C 20015 
202-78:1·7400, ext. 20'7 

6. Golf Co\ll'se 

Supcrlntendtnls 
1\stO<lnlion of AnleriC11 

)<oe' O'Uritn 
tm Rtsl!nrdt l'arlc Drive 
l."wren~. KS ({>()49-

9!3-&11·2210 

Pat ]or~ts 
1421 Rescarm11ork Drive 
l..1Wit(I((!,J<S fl60.t9 
913-S32-1<135 . 

7. Golf Digest 
Andy N11$baufll 

5520 r"rl< flvtnue 
Trumbull Cr 06611 
2()3.J7J.i127 

8. Natlonal Coalition Agllrist 
the Misuse of Pe.~Ucidl:l 

jay Fcld111aol 
701 ~ Slrce~ SE. 11200 
Wa.~h·n,&lOI\ OC 20003 
21Tl·5(\-5450 
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10. N~llonal Wild II£~ ftden llnn 

SltArtlll N<:woome 
529 WhStr«t. NW, n451 
Washington, OC 2ro15 
202-233-9533 

11. North urolina Cnu tal 
r-tdei'Oltion 

ToddMill~r 

3Gil9 lli~1way Z4 
Newport. ~c 2M70 

. 919,19)-8185 

12. Rain Bird ·Col( Oivi~ion 
.Erk llcscoby 
145 N. G!illld l\ven1'e 
Clcoltk!ri\ Cll 91741 
Rl~12·3649 

13. Royal Calla dian Coif 
Assnciollun 

T tri Y:!u\A<ln 
l:W Dorvill Drive 
O:lbille, Ontnrio UiJ47..3 
Ca11~dn 

M-a~9·9700 

14. St:NES O~k Rld&e. lnr. • 
Cel\ler (or Risk Analytls 
St~ve lllutell 
1112 Donnor Drive 
O:tk Ridge, TN 37830 
61 5-ta'Hlll 

IS. Sitrn Oub 

M~rkMaliS.'r.t 

1642 Cttat l·li~1w;y 
S~o Fnm~. CII 94122 
41>06.S-?WI 

16. United Statu 
t:nvlrorunenb l 
Protecliun A&tll'f 
Ntil~hidn 

401 M Street, sw (~502f) 
Wol~hin~tnl\ DC 21H&1 
202-lffi.(OO 

Annt l.fslie 

401 M S!•~t (7501 W) 
Wil,,ll!ngton, DC 20460 
70.'\..o,(J3.Sm 

17. United Statu Coif 
A~30Ci~titon 

Ki111beriy Eru~h-. rllO. 
rouox708 
l'~r ~till')- NJ 1m3 I 
908·23 .. 2.300 

'5 
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ABOUT THE NATIVE PLANTS FOR CONSERVATION, 
RESTORATION AND LANDSCAPING PROJECT 
This project is a collaboration between the Virg inia Depart­
ment of Conservation and Recreation and the Virginia Native 
Plant Society. VNPS chapters across the state helped to fund 
the 2011 update to this brochure. 

The following panners have provided valu~tble assistance 
throughout the life of this pro teet: 

The Nature Conservancy - Virginia Chapter • Virginia 
Tech Department of Horrkulwre • Virginia Deplrtment of 
Agriculture 1nd Consumer Services • Virginil Dep.~rtmenr 

of Environmental Quality. Coastal Zone Management 
Program • Virginia Department of Forestry · Virgin /11 
Department of G1me and lnl1nd Fisheries • Virginia 

Oepanmenr of Transportation 

. , 

FOR MORE INFORMATION 
Virginia Department of Conservation and Recreation 
Natural Heritage Program 
804-786-7951 
WWN.der.virginia .gov/natural_herilageJnativeplants.shtml 

FOR A UST OF NURSERIES THAT PROPAGATE 
NATIVE SPECIES, CONTACT: 
Virginia Native Plant Society 
400 Blancty Farm lane. Unit 2 
Boyce, VA 22620 
540-837·1600 1 vnpsolc@ihentel.net 
www.vnps.org 

£, 
~ "l. ::: ~iJ ·· . -~ · 

fOR A UST OF NURSERIES IN A PARTICULAR 
REGION OF VIRGINIA, CONTACT: 
T~e Virg inia Nursery and landscape Association 
383 Cool Hollow Road 
Christiansburg. VA 24073 
540-382-0943 I vnla@verizon.not 
To search for species in VNLA member catalogs. v isit: 
www.vnla.orglsearch.asp 

IllUSTRATIONS COURTESY OF 
THE FLORA OF VIRGINIA PROJECT. 
IIIU$trators: lara Gastinger, Roy Fuller 
and Mk:h.ael Terry. To learn more, visit: 
www.floraofvirginia.org 
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WHAT ARE NATIVESl 
Native species evolved within specific 
regions and disperoed throughout ,. 
their range without known human #~ .. i ... · 
invotvement. They form the primary 
component of the l iving landscape 
and provide food and shelter for 
natN-e animal species. Native 
plants co--evolved with native 
animals over many thousands 
to millions of years and have 
formed complex and Interdependent 
relat ionships. Our native fauna depend on native flora to 
provide food and cover. Many animals require specific plants 
for their survival. 

BENERTS OF NATIVE PLANTS 
Using native species in landscaping reducos the expense 
of maintaining cultivated landscapes and m inimizes the 
likelihood of introducing new invasive species. It may 
prov ide a low unexpected benefits as well. 

Native plants o ften require less w ater, fertil izer and 
pesticide, thus adding fewer chemicals to the landtcapo 
and maintaining water quality in nearby rivers and 
streams. Fewer inputs mean time and money saved for 
the gardener • 

Native planls Increase the presence of desirable wildlife, 
such as birds and butterflies, and provide sanctuaries fo r 
these animels as they journey between summer and w inter 
habitats. The natural habitat you create with native plants 
can become an outdoor classroom for children, or a place 
for you to find peace and Quiet aher a busy day. 

Native plants evoke a strong sense of place and reg ional 
character. For example, live oak and magnolia trees are 
strongly associat&d with the Deep South. Redwood trees 
characterize the Pacifoc Nonhwesl. Saguaro cact i call to 
mind the desens of the Southwest. 

BUYING AND GROWING NATIVE PLANTS 
More gardeners today are discovering the benefits of 

~ native plants and requesting them at 
\ ... ' - their k>cal garden centers. Because of 

·'ijl •_ ·,/-.·~.~;-... this increased demand, retailers are 
'· .'t ~~?"f..:~ offering an ever-widening selection of 
'\.'· · ! ' :'...''~ '. vigorous. nursery-propagated natives. 
o ' I , ·. :'\\J' ~.[ Once you've found a good vendorfor 
\\ >-::;(4':~ native plants, the noX1 step is choosing 

~·. 1 '\ :/ 1 ••• appropriate plants for a project. One 
', ~J. ~1Y of the greatest benefits of designing 

·.~ ·~1:.Z:/ w ith nat ivo plants is their adaptation to 
' . ~- local conditions. However. it is important 

, . ~ • •, ,,:;· ·" to seJect plants with growth requirements 
· --.:;l'( .:. ~~'j'o ;;(( that best match c::onditions in the area to :;;.'7f:, .:;?'. be planted. 

- , Y11\~' 1 1 

1

/. II you' re planning a project using 
. . ~~.Jf]~. 1t,.: ·- ·~ native plant species. use the list in this 

~ ~-:- • • brochure to learn which plants g row in 
z'"':·- : /- 1~ .. ' . your rag ion of Virginia. Next. study the 

# ·"' minimum ltght and moisture requirements 
for each species. noti ng that some plants grow 
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well under a variety of conditions. Many of the recommended 
species are well-suited to more than one of these categories. 

For more information. refer to field guides and pu blications 
on local natural history for color, shape, height, bloom times 
and specific wildlife va lue of the plants that grow in you r 
region. Visit a nearby park. natural area preserve. forest or 
wildli fe management area to learn about common plant 
associations, spatial groupings and habitat cond it io ns. 
For speci fic recommendations and advice about project 
design, consult a landscape or garden deaign specialist with 
experience In native plants. 

WHAT ARE NON-NATIVE PLANTSl 
Sometimea referred to as • exotic," "'al ien." o r "non­
indigenous.· non-native plants a re spec::les introduced. 
intentionally or accidentally, into a new region by humans. 
Over t ime. many plants and ani mals have expanded t heir 
ranges slowly and without human assistance. Aa people 
began cultivaling plants, they brought beneficial and favored 
species along when they moved into new regions or t raded 
w ith people in distant lands. Humans thus became a new 
pathway. enabling many species to move into new locatio ns. 

WHAT ARE INVASIVE PLANTSl 
Invasive plants are introduced species that cause health. 
economic or ecotogtcal damage in their new range. More 
than 30,000 species of plants have been introduced to 
the United States since the time of Columbus. Most were 
introduced Intentionally, and many provide g reat benefits 
to society as agricuttural crops and landscape ornamentals. 
Some ware int roduced aceidentaUy. fo r example. tn ship 
ballast. in packing material and as seed contaminants. Of 
these introduced species. l ower than 3,000 have natural ized 
and become established in the United States outside 
cultivatton. Of the 3,500 plant species in Virginia, more than 
800 have been introduced elnce the founding of Jamestown. 
The Virginia Department of Conservation and Recreatio n 
currenttv lists more than 100 of these species as invasive. 

In the United States. invasive species cause an estimated 
$120 bill ion in annual economic losses. including costs to 
manage their effects. Annual costs and damages arising 
from invasive plants alone are estimated at $34 billion. 

NATIVE PLANTS VS. INVASIVE PLANTS 
lnvltlsive planu have competit ive advantages that allow 
them to disrupt native plant communities and the w i ldlife 
dependent on them. For example, kudtu (Puereria monrenal 
grows very rapidly and ovenops forest canopy, thus shading 
other plant species from the sunl ight necessary for their 
survival. A tall invasive wetland grass, common reed 
IPhragmites australis ssp. australis). invades and dominates 
m arshes, reducing native plant diversity and sometimes 
el iminating virtually all other species. 

Invasive species can marginal ize o r even c::ause the loss of 
native species. With their nature I host planta gone. many 
insects disappear. And since insects are an essential part of 
the diet of many birds. the effects on the food web become 
far reaching. Habitats w ith a high occurre nce of invasive 
plants become a kind of •green desert.• Although green and 
heatthy in appearance. far fewer native species of plants and 
animals are found in such radically altered places. 
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Qt'l th.-P«JJonic, 
~ftani'loC:K aad J•me.s 
riiiWS m'illtrlt"tnmeition 
from tn..etterAedlmerits 
of rhe Coalital Plain to 
the resiDnt lfedrock 
underlying the P."~edmonl 
Moving west, tile rolling 
hills of Virginia's Piedmont 
Plateau steadily climb 
from the fall line to the 
foothills of the Blue Ridge 
Mountains. which form 
the western boundary 
of the Piedmont. The 
hills of the Piedmont 
become steeper to the 
w est. where monadnocks 
- remnants of ancient 
mountains- rise above 
the farms and forests. 
The Piedmont is known 
for moderately fertile but 
highly eroded clay soils 
that formed from deeply 
weathered bedrock. Most 
of this land was converted 
to farmland during 
European settlement. 
Today, however, mixed 
pine-oak-hickory forests 
arising f rom abandoned 
farmlands are found 
throughout the region. 

Recommended U ses 
W•Wildlife 
H • Horticulture & landscaping 
C • Conservation & restoration 
D • Domestic iivestocl< forage 

Minimum Light 
Requirements 
S · Shade 
P • Partial sun 
F • Full sun 

Moisture Requirements 
L • Low moisture 
M• Moderate moisture 
H • High moisture 

Some species are marked 
w ith tho following footnoto 
symbols: 

+ May be aggressive in a 
gardon setting 

• Due to the rarity and sensl· 
tlv~y of habitat in Virginia, 
these species are recom· 
mended for horticu~ural use 
only. Planting these species 
in natural areas could be 
detrimental to the survival 
of native populations. 

Canxptnsytvtl'llet 
Ctrtxpf..,t.llllntl 
Ctrti Stttttll 
ChuMuthrurn l111fotium• 

bh,.ltlr -.......... rueenemone 
leldpussycMs 
WIW coUtlbiftt 
Joel!~ 
goatlbelfd 
wildgintlr 
1Wimpfnllkwtf41 
eomrnon rtiUrwud 
bun•rftvw••d 
blue wid indigo 
yt.lkrw'Mid-indl90 
~b•ua•Cic:b 

=.~.; 
Qtttfttndtolcl 
M~and taldtn UCif 
btl<:tcoftosh 
..... ~tnd b&.lltfftv ptll 

!Wtm«sttb.wr 
lonQstafk CMfOPiil 
gotdtntd.SIId 
IJI1:1N'.ot)lit 
lf\f'tldletf COttop~t 
dw&tflllbput 
Mtrow-Ufoeltlfttoil 
Ducc.twa.n"• brtedtet 
Wttdbe.edingr..en 
"M-tcpwhUtltW 
horse<aol 
JGC-f)YtWIId 
common boMIM 
wh1tt wood tner 
wifd geran10m 
bowmtn"l toot 
lnltliWtH 
"'"~ttf sunftowtr 
ltn-pect*'a.unllowtr 
woodbrwi SW\ftOWtf 
ox.,. sunflower 
roun6-lobed IMpttkt 
thlmrooc 
bsttm rot.emllow 
dwtrf cre5tl4 int 
VKginitbfutfttt 
round~l'lttd buthcloo.ler 
gr11s·fut blazing IW 
plel!'l$bl&ll09111r 
Ctntdtlity 
lurt'setpbfy 
nrdtnalrlow• 
ttHtbtutlollllte 
lupine 
ftlst SoJomoni Mtl 
Vlrgini.tblu'""' 
mot*ryftown 
Mldbtr;tmot 
HOr$8-mtnt 
Arncrictn wtttr l~y 
sundrops 
£tsternpricldy.p .. r 
toldrn rtgw'Oit 
atTOW I Nm 
grt yburckongut: 
foxgtow bttrdt.oftQut 
s..acthbt:~ut 
-·doNo>< 
sumn~wphlox 

rnoupHox 
obeditntP'Int 
mayt pplt 
Jteob's ltddtr 
Sofomon"ss .. l 

to~;::,~ mint 
narrow-leavM AIOUI'Ctl'l mwt 
Vwginit rr.udow-betuiV 
early contftowlt 
blackeyod S.un 
cut·lct't'td coneftower 
thtte-lobtd contflow"er 
brotdluf trrowhttd 
tvrt·lufs:~ge 
bloodroot 
Jiz~rd"sua 
etrlys .. ifr~~gt 
wild stoMcroo 
Mtryftnd~ Hnnt 
fir<,.,. 
cuppf.ti'C 
bk~Ntem DOkfenrod 
IWtelgGkltnrod 
-gollltnrod 
downy gokltnrocl 
rougl't-stemmtd gofdtorod 
hsttmSI!vfiyUttf 
httn-lti't'td uttr 
ffolttstfl 
tarfy mttdowrut 
follllftowoer 
Vlrgin.t IPtdtrwort 
\Jihtttnlllum 
tate V.rYIW'I 
New Yort tronwtecl 
mtrsh bfue vtotd 
bwd's tootviOirt 
ytUowviol9t: 

b. blutstem 
budlyblutllem 
broorr~Mdtt 
JWitch ctnt 
longhao­
""ow•tdge 
PtMsytvai'Mt sedge 
plantt1n--luved "dgt 
tussock stdgt 
""'" atts. spt nGitlllll 
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Atonia wbulifoil 
Atonia llt&lnoufpt 
CtataAttp~ 
C.tnod'tul amtric.ti"U 
C.~occiNnttb 
eor ............. 
Cutttgutcrut-tlll 
Eubouys ~tc.moaa 
Euonymus tmtrictnus 
Gtulthlrit proeumbtns 
Ga.,Wtuclt btccttl 
HMttlntllit ~r;inlant 
Hydrtnttt trbortscens 
ltypencum l)l'dll,clm'l 
Dudtc~lll 
llftwnx:iUttt 
ICMnit ltttit 
ltndtfl benloin pt,ys..,,... oouit'*"• 
Rhododendron eettwbltnn 
Ahocfoclt ndron I'IIIIKltnum 
RhoOodt~ron perictymti'IOdtt 
RhGdodtnifon viscuum 
Rhut tromttJCI 
Rhus copa5num 
Ron caraliM 
Rubus tiethtNtnlll 
Salahu­
StfDI:a.ictt 
Stmbucus c IMCSansls 

.­
CatJUfiC.It cwoli'IIIN 
Cttcis cltladtn&ll 

=~~~~t:ICUI 
Corntntforidt 
CrtlllgusWidla 
ltu optCI 
Ml'lnotit ¥irginiana 
MotusNbft 
QJII'ylvirglnttnt 
f'runtntfftwcana 

Atscuknfl<~va 
BtwliMnc:t 
BtOILtn.gra 
Ctryt coniiformil 
Cart• tlabtt 
C.ryaovtu 
C.ryttDINntOtl 
Diosv;ros wgimtnl 
Fagus Qrandiloht 
Frninua amttlctnt 
fftJOnuspensytvarwct 
JuQitna niQtt 

trtloreum 
t tt.ltl 
ngocla 
OIJobul 

PinustNda 
PlnusWgirutnt 
P1tltous occldtnttlis 
Pt~~t~ut &erodnt 
0ulf'CUIIIbl 
Outrcusbicolor 
Quwcu.c:occNt 
au.r~ ftktct 
Qu~cusKdolt 

nu.tct.IS Mkhttnl'i 
Oue..cua muthttnblrgll 
au.tcus I)III~W.til 
0UtfCUS phtUos 
Quercus pritlua 
0uii'CUSC1ibfl 
0utfCUIS1t tlt ll ....... 

_ ... 
oltydogwood 
coc:kSCN' h.twthorn 
fetter bush 
American strawhny-bulh 
w111targretn 
bltckhucldebtrry 
witch hattl 
wilcfhydrqu 
.t:rubby St JohniWOft ... _...., -· fMUIIUiftlturt4 
spiCebush ......... 
CatiWbl rhocfocltndron 
;rut rhododendron 
pmltrfklwtr 
IWi ntpiZ .. tl 
trt;rtntsuruc 
winged sumac 
pasrurtroa• 
AIJcthJnY blackbtrrY 
prtiMW'IIIow ...,_ 
common ttdtt~rrv 
b&addamut 
highbusl> blutbo«y 
detrbtrry 
Soutt:ern lffOW· wOOCI Y\burnum 

wolbfiVWek 
PIWJIM¥ 
Amenctn hoi'I'INam 
Etctlfn redbud 
tri~ttrH 
.tltrntlt~llf dogwood 
ftoweril11 dogwood 
grun htwdlorn 
A!Mrictnttofy 
swt~IY mqnolit 
rtdnUWry e. .. .,.,.,._ .. 
Amenctnw*l plum 
lmOOttl SUMIC 

StiQtr 
velklw buckeye 
IWtltbirc:h 
nv.r bwc.l'l 
~n:~tltkkory 
ptgnd: hickory 
sl>agbatk hkko<y 
RIOCkernut htekory 
persimmon 
Amertttn bMch 
white ash 
greenuh 
bltck walntlt 
Etstatn rtd ctdw 
SWttt'IJI'n 
Nlip popler 

"""' .... ....-
lhonleafPN 
~ehp.nt 
wNltpine 
k>blolyp.ne 
Vira•nia pint 
syelfnOfa 
wild tUck cherry 
whiteoak 
SWJ:R'lp whitt Ofk 
surletotk. 
Soolhtm rtd otk 
beer otk 
swamp chUUtut otk 
chlnk.tptnOtt ...... 
WIUOwoak 
cMatnutoak 
Northlrn redo t k 
post oak. 
bltckotk 
blukiocust 
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