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BEST MANAGEMENT PRACTICES

Goals of Best Management Practices

The ultimate objective of Best 
Management Practices is to protect 
natural resources both on and off the 
turf site. This would include soils, air and 
water which are an integral part of the 
abiotic part of the site, but which are 
interrelated with the biotic components



Goals of Best Management Practices

Goal 1 - To reduce or eliminate the offsite 
transport of sediment, nutrients and pesticides.

Goal 2 - To reduce the total chemical use through 
an IPM approach to turf management.

Examples of how this can be accomplished include 
setting economic thresholds, using alternate pest 
control strategies and soil and plant tissue testing 
in fertilization programs.



Goals of Best Management Practices

Goal 3 - To control the rate, method and types of 
chemicals being applied.

This is supplemental to the IPM strategies in that it 
proposes using a risk assessment basis for making 
decisions on pesticide selection.

Goal 4 - Use both biological and mechanical soil 
and water conservation practices.

This encompasses design, construction and 
management principles.



Goals of Best Management Practices

Goal 5 - To educate the public on the relationship 
of environmental issues and systems management.

Participating in programs which promote sound land 
use management and which extend this in an 
outreach function to the public can play a critical 
role in making people aware of the objective of 
using Best Management Practices.



What is the “Organic” 

Approach?



What is the “Organic” 

Approach?



Integrated Pest Management

IPM

IPM is a program that uses information 
about turfgrass pest problems and 
environmental conditions which may 
precipitate these problems, and integrates 
these with turfgrass cultural practices and 
pest control measures to prevent or 
control unacceptable levels of pest 
damage.



IPM

Is a philosophy!!



IPM

It is a preventative approach incorporating a 
number of objectives including the following: 

development of a healthy turf that can 
withstand pest pressure

judicious and efficient use of chemicals

enhancement of populations of natural, 
beneficial organisms

effective timing of handling pest problems at the 
most vulnerable stage, often resulting in 
reduced pesticide usage.



IPM

It is an ecologically based system that 
uses biological and chemical approaches 
to control.  As with BMPs, IPM strategies 
should be incorporated into every aspect 
of turf management especially as they 
relate to environmental impact.



IPM

programs rely on six basic components for 
plant and environmental protection

Genetic - selecting improved grasses 
which perform well in specific areas and 
show a resistance to environmental stress 
and pest problems



IPM

programs rely on six basic components for 
plant and environmental protection

Regulatory - using certified seed and sod 
to prevent unwanted weed contamination 
and guaranteeing true-to-type seed, sod 
and sprigs of the best adapted turfgrass 
species and cultivars



IPM

Physical - mechanical removal of pests (i.e. 
hand weeding in selected areas) and 
cleaning equipment to prevent spreading of 
diseases and weeds from infected areas



IPM

Biological - for a limited number of pest 
problems biological control can be used 
whereby natural enemies are favored or 
introduced to effectively compete with the 
pest; biological control can also include 
developing habitat to favor natural predation 
such as installing bird and bat houses thus 
favoring an increase in populations which 
feed on insects



IPM

Cultural - following recommendations made for 
proper cultural practices which will maintain the 
turf in the most healthy condition and influence its 
susceptibility and recovery from pest problems.  
Proper application of practices such as proper 
mowing techniques, good nutrient management, 
sound irrigation management,  aerification, vertical 
mowing, and topdressing should produce a high 
quality turf



Use only organic fertilizers!!

Adds OM

One fertilizer application of a 6-2-0 material 
will add 700 lbs of OM/acre…

There is already 20,000 lbs of OM/acre in a soil 
that has 1% OM by weight!

Organic fertilizers don’t contain any salts…



NUTRIENT CATEGORIES

ANIONS (-)

NO3
-1, HPO4

-2, H2PO4
-1, SO4

-2, Cl-1, H2BO3
-

1, MoO4
-2

CATIONS (+)

NH4
+1, K+1, Ca+2, Mg+2, Fe+2, Mn2+, Cu2+, 

Zn2+, Na+1

All are salts!





NITROGEN UPTAKE:

 Nitrate (NO3
-)

 Ammonium (NH4
+)



Mineralization

The decomposition of complex, N-

containing organic molecules 

and the resulting release of NH4



Nitrogen Sources

Inorganic

Organic

Natural Organics

Synthetic Organics

Fast Release

Slow Release



Nitrogen Sources

Inorganic

Contain no Carbon

Can burn

Hygroscopic

Quick release (fast acting)

Examples

Ammonium Sulfate -21%N

Ammonium Nitrate-33%N

MAP, DAP



Nitrogen Sources

Organic- contains carbon

Synthetic Organics

Chemically based

Low to moderate burn potential

Coated products, UF, Methylene ureas, 

IBDU, SCU, Polymer Coated Urea, etc.



Nitrogen Sources

Organic - contains carbon

Natural Organics
Originate from plant or animal sources

Low burn potential

Slow release by microbes

Low N (3-12%)

Often high in P

Often very low in K



WHAT ARE ORGANIC 

FERTILIZERS?

Technically any fertilizer carrier 

which contains a carbon atom as part 

of the chemical formula

Would include urea, UF, IBDU, etc.

Does not always mean slow 

availability



WHAT ARE NATURAL 

ORGANIC FERTILIZERS?

Nitrogen is in a complex form

Not readily water soluble

Not readily available to the plant



HISTORY OF USE

From 1800’s until 1950’s almost all 

fertilizers were of natural origins

Cheap energy costs brought on 

development of higher analysis 

synthetics



NATURAL ORGANIC MATERIALS

SOURCE

Blood meal

Bone meal

Animal tankage

Processed manures

Soybean meal

Feather meal

% N

13

4

7

3 to 6

7

16



NITROGEN RELEASE FROM 

NATURAL ORGANICS

Depends on the source of the carrier

Depends on the processing of the 

carrier



NITROGEN RELEASE FROM 

NATURAL ORGANICS

Depends on moisture availability

Depends on soil temperature - need 

soil temperatures consistently above 

60 F.



NITROGEN SOURCES

Nitrogen Carrier

Ammonium nitrate

Ammonium sulfate

Urea

IBDU

Ureaform

Natural organics

Acidifying effect:

Medium

High

Medium

Low

Medium

Low



IPM

Chemical - pesticides are a necessary and 
beneficial approach to turf pest problems, 
but use can be restricted in many cases to 
curative rather then preventive applications, 
thus reducing environmental exposure.



Ban Pesticides!



Ban Pesticides



CT Pesticide Ban



CT Pesticide Ban



IPM

Pesticide selection is based on an ecological  
risk assessment approach that strives to use 
only pesticides that are based on 
effectiveness, are not toxic to non-target 
species, that act quickly and degrade 
quickly, are not soluble and not persistent.  



IPM

Few pesticide applications should be made on 
a regularly scheduled basis.  Exceptions may 
include pre-emergent herbicides and 
fungicides used to control specific diseases 
which are predictable based on site history 
and prevailing environmental conditions.



IPM

Additionally, materials must be applied strictly 
in accordance with label instructions, at 
labeled rates, under appropriate 
environmental conditions (i.e., no spraying 
on windy days or when rain is forecast), 
with a low-volume sprayer to reduce the 
possibility of drift or using a shrouded 
sprayer



IPM

Materials will be rotated for specific uses.  

This will deter the development of resistant 
strains of pests which may require more 
frequent and/or higher rates of pesticide 
applications. 



Bio-Rational Materials

Pest control materials that are relatively 
non-toxic with few ecological side-effects 
are sometimes called ‘bio-rational' 
pesticides, although there is no official 
definition of this term. Some, but not all, 
biorationals qualify for use on organic 
farms. 



Organic Materials Review 

Institute - OMRI 





Bio-Rational Insecticides

Pyrethrum - It is one of the most commonly 
used allowed non-synthetic insecticides in 
certified organic agriculture. 

Derived from flowers in the Chrysanthemum 
family.



Bio-Rational Insecticides

Pyrethroids = synthetic pyrethrins such as 

bifenthrin, cyfluthrin, cypermethrin, delta-
methrin, lambda-cyhalothrin, permethrin

Not permitted by OMRI



Bio-Rational Insecticides

Pyrethroids – labeled for:

Ants, red-imported fire ant, bees, wasps, 
billbug, chinch bug, cutworm, armyworm, fall 
armyworm, leafhopper, spittlebug, mole cricket, 
sod webworm, sowbug



Bio-Rational Insecticides

Azadirachtin – insecticide for caterpillars

key insecticidal ingredient found in the neem 
tree is azadirachtin, a naturally occurring 
substance chemically similar to insect hormones 
called "ecdysones," which control the process of 
metamorphosis as the insects pass from larva to 
pupa to adult. Blocks molting, thus disrupts life 
cycle.

Nontoxic to mammals. Low environmental impact 
unless introduced into aquatic environment 
where it is very toxic.



Bio-Rational Insecticides

 Azadirachtin – insecticide for caterpillars 
(cutworm, armyworm, sod webworm)

Advantages

naturally occurring material – extract from 
seeds of the Neem tree

nontoxic to mammals

In the UK, pesticides that contain 
Azadirachtin and/or neem oil are banned!



Bio-Rational Insecticides

 Azadirachtin – insecticide for caterpillars 
(cutworm, armyworm, sod webworm)

Disdavantages

must be ingested by insect when in early 
immature stages.

Cost - $63/pint or $5.25/1,000 sq.ft. for 
material





Bio-Rational Insecticides

Bacillus thuringiensis toxins

Spores and crystalline insecticidal proteins 
produced by B. thuringiensis are used as 
specific insecticides under trade names such as 
Dipel and Thuricide. Because of their specificity, 
these pesticides are regarded as 
environmentally friendly, with little or no effect 
on humans, wildlife, pollinators, and most other 
beneficial insects. 



Bio-Rational Insecticides

Bacillus thuringiensis toxins

Advantages

act through a natural process after 
bacteria are ingested

Cost – several cents per 1,000 sq.ft.

Disadvantages

must be ingested – no residual

may take up to 5 days for it to act



Bio-Rational Insecticides

Bacillus thuringiensis - labeled for:

cutworm, armyworm, sod webworm;

The subspecies galleriae is labeled for white 
grubs under the trade name  ‘grubGoneG’

$10/1,000 sq.ft.



Bio-Rational Insecticides

Spinosad – insecticide

Produced by a soil actinomycete

Spinosad is a mixture of the two most active 
naturally occurring metabolites (spinosyns
A and D) produced by Saccharopolyspora
spinosa

OMRI approved



Bio-Rational Insecticides

Spinosad – insecticide for cutworm, armyworm, 
sod webworm, red imported fire ants)

Advantages

a high degree of activity on targeted pests and 
low toxicity to non-target organisms (including 
many beneficial arthropods)

Disadvantages

short residual (2 to 9 days)

not systemic

Cost - $5 to 7.50 per 1,000 sq.ft. just for material



Bio-Rational Insecticides

Entomogenous nematodes

Beneficial nematodes belong to one of two 
genera: Steinernema and Heterorhabditis are 
commercially available in the U.S. 

Steinernema is the most widely studied beneficial 
nematode because it is easy to produce.

Heterorhabditis is more difficult to produce but 
can be more effective against certain insects, such 
as white grubs, and Japanese beetles.



Bio-Rational Insecticides

Entomogenous nematodes

Advantage – true biological

Disadvantages - need moisture in the soil for 
movement (if the soil is too dry or compact, they 
may not able to search out hosts). Watering the 
insect-infested area before and after applying 
nematodes keeps the soil moist and helps move 
them deeper into the soil. Care should be taken 
not to soak the area because nematodes in too 
much water cannot infect.



Bio-Rational Insecticides

Entomogenous nematodes

Disadvantages - Exposure to UV light or very high 
temperatures can kill nematodes. Apply 
nematodes in the early evening or late afternoon 
when soil temps are lower and UV incidence is 
lower as well (cloudy or rainy days are good too). 
Nematodes function best with soil temperatures 
between 48Fº and 93Fº day time temperatures.



Bio-Rational Insecticides

Entomogenous nematodes – labeled for:

cutworm, armyworm, mole crickets

Cost - $3/1,000 sq.ft.



Bio-Rational Insecticides

Avermectin - naturally occurring compound 
generated as fermentation product by 
Streptomyces avermitilis, a soil actinomycete.

Used in fire ant bait – not really a turf problem.



Bio-Rational Insecticide?

chlorantraniliprole (Acelepryn) – reduced risk 
synthetic material





Bio-Rational Insecticide?

chlorantraniliprole (Acelepryn) – interrupts the 
normal muscle contraction of insects resulting in 
death. The mode of action of chlorantraniliprole is 
the activation of insect ryanodine receptors.

Chlorantraniliprole acts mainly by ingestion and 
has little contact activity.

It has been classified as non toxic to birds, 
mammals, and fish.

Dr. Rick Brandenburg disagrees that this is a bio-
rational material!



Bio-Rational Nematicides

Bacillus firmus (Nortica) - The active ingredient in 
Nortica™ is the bacterium Bacillus firmus strain I-
1582. This bacterium colonizes the root system of 
the turf and produces compounds that protect the 
root system from nematodes.

Can be used anywhere nematodes are a problem 
as it is a true biological.



Bio-Rational Nematicides

Abamectin (Avid) – a mixture of avermectins
containing more than 80% avermectin B1a and 
less than 20% avermectin B1b. These two 
components, B1a and B1b have very similar 
biological and toxicological properties. The 
avermectins are insecticidal and antihelmintic
compounds derived from various laboratory broths 
fermented by the soil bacterium Streptomyces 
avermitilis. Abamectin is a natural fermentation 
product of this bacterium.



Bio-Rational Nematicides

Abamectin (Avid) – for use only on putting greens 
for sting and ring nematodes



Bio-Rational Nematicides

Furfural  (Multiguard Protect) - is an organic 
compound derived from a variety of agricultural 
byproducts, including corncobs, oat, wheat bran, 
and sawdust.

Multiguard Protect is labeled for golf course tees 
and greens, practice greens, spot treatment of 
fairways, roughs and turf/sod farms.



Bio-Rational Fungicides

Phosphorous acid (Allude, Jetphiter, Magellan, 
Resyst, Vital) – brown patch, Pythium blight and 
root rot;

Mineral oil (Civitas) + proprietary pigment (Civitas
Harmonizer) – dollar spot, gray leaf spot, 
Helminthosporium leaf spot

Potassium phosphite (Appear) – Pythium blight 
and root rot



Bio-Rational Materials -

Herbicide

 Corn gluten meal



Bio-Rational Materials

 Corn gluten meal



Bio-Rational Materials

 Corn gluten meal

How to use:

Apply 10 to 20 lbs/1000 sq.ft.

If no rain for 5 days, apply 0.25 in of water

Lasts for 5 to 6 weeks



Bio-Rational Materials

 Corn gluten meal (9-1-0)

Advantages
natural material and is nontoxic
provides 1 to 2 lbs N/1000 sq.ft.

Disadvantages
provides 1 to 2 lbs N/1000 sq.ft.
cost – $19.45 to $38.90/1000 sq.ft. just for the      

material.



IPM approach

monitoring of potential pest populations 
and their environment; 

determining pest injury levels and 
establishing treatment thresholds; 

decision making, developing and 
integrating all biological, cultural, and 
chemical control strategies;



IPM approach

educating personnel on all biological and 
chemical control strategies; 

timing and spot treatment utilizing 
either the chemical, biological or cultural 
methods; 

evaluating the results of treatment.



www.TurfFiles.ncsu.edu

Charles_Peacock@ncsu.edu

http://www.turffiles.ncsu.edu/

