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Mr. G S Mani

President - GCS&MAI

O
n behalf on the Management of Golf Course Superintendents and Managers Association of

India (GCS&MAI), I welcome all its members and guests to the GIA-GCS&MAI Turfcare Seminar

2018.

With golf emerging as the fastest growing sport in India in recent years, the efficient management and

maintenance of golf courses in the country has gained great significance.

The GIA-GCS&MAI Turfcare Seminar 2018 has been organized in association wit GIA with the objective

of addressing issues and initiating an exchange of ideas on one of the most important aspects of golf

course maintenance.

The seminar seeks to encourage green keepers from India and overseas to present and discuss their

views, interact and share their expertise in order to contribute towards improving the playing

conditions in India.

We thank our all sponsors and the Indian Golf Industry Association for all their support in staging the

seminar. We look forward to a highly successful event and hope all participants are enriched by the

experience.

G S Mani

GIA-GCS&MAI TURFCARE SEMINAR - 2018
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M
y sincere apologies at the outset for the
delay in publishing the STG.

The year gone past has been very eventful and also
colourful. After the last AGM that we had at Dhaula
Kuan Army GC, it was a decided that the elections
would be held as scheduled. No nominations were
received till the cut off date and hence the same has
gone into a limbo and the final decision will be taken
on 20 Apr 2018 at Bangalore.

We have sent the details for accommodation and
special attendance since this time round R & A is
also attending but the response is not very
encouraging. We still have time and I would request
our members to kindly confirm attendance. We are
footing the bill for one's day stay at The Lalit Ashok
and the tab for the days attendance fee.

This year has brought accolades to our Vice
President Sh Mohan Subramian who has been
posted to USA on promotion. Our heartfelt
congratulations to the VP.

Our heartiest congratulations to Kodaikanal Golf
course who has been awarded the First Organic GC
in the country. The credit goes to non other than our
President Sh Cheese Mani for his untiring efforts.
The detailed article on the subject also appears in
the mag.

Kudos to Bhupinder Singh for the successful launch
of his book “ Fundamentals of Growing Turf Grass “
The book was launched on 22 Aug 2017 at Pragati
Maidan New Delhi.

We had an intense session with the Director
General of Military Training and have given them
the proposal of having all the Army Golf Courses on
Board of GCS & MAI . Let us hope that they join in
soon.

Col Pravin Uberoi, VSM (Retd)



GOLFING FOR GREAT SKILLS

.....BACK TO SCHOOL

G
olf is one of the greatest games ever
played because it is uniquely different
from all other sports. In golf most of the

time it is self-umpiring. It is a game of character,
honesty and integrity. It is a game in which one
learns how to defeat our own vices and conquer
our own hurdles. It teaches us how to emerge
stronger with every failure. It is a game that
teaches us how to follow the fairways in life and
be victorious.

Playgrounds can strengthen the plinth of a
society. Life skills such as character, humility,
d i s c i p l i n e , h a r d w o r k , t e a m s p i r i t ,
competitiveness, overcoming adversity and
keeping calm on suffering setbacks with
continued spirit for excellence are key attributes
for living a satisfying and worthful life.
'Sportsmanship' is a one word that carry the
meaning of all these in itself. And it is the
sportsmanship that make great citizens and great
nations.

School is the second home of a child which is
entrusted with the responsibility of inculcating all
these virtues in a child. As child is also a future
adult and eventually future of a nation. The
sooner he attains sportsmanship the better it is for
a society as a whole.

We have largest young population in the world.
And it is important that we keep our young pool
of people healthy and efficient which is possible
only if we transform our young kids into a sports
loving generation. Schools have always played a
key role in providing sporting environment to our
kids in different formats.

Golfing phenomenon is on rise in India with
youngsters like Aditi Ashok & Shubham Jaglan
making us proud internationally. Their success
stories are creating ripples amongst the fellow
sporting kids in Indian society catalyzing the

curiosity for the game of golf amongst younger lot.
However most golfers in India are introduced to golf
very late in life and that too by chance. Or it happen
to be a legacy passed in a few exclusive wealthy
families who have access to the game. To produce
more golfing stars for future it is a time when we
should try make golf affordable and take golf to the
kids in schools. Even if all those kids who come in the
ambit of golf while schooling may not take it as their
sport for life. Still if we succeed in seeding the
underlying spirit of golf in these young ones the
purpose will be served.

The biggest deterrent for schools to start golf in their
campus could be the availability of large grounds for
developing a full-fledged golfing facility as it is
generally considered that golf can be played in large
grounds with all round green turf cover that require
huge inputs to maintain. Believe me, to start with
golf, you do not always require huge swathes of
green turf. A small practice driving range facility can
be intelligently designed to learn and practice golf in
a small area.

An area of 300 yards by 300 yards is enough to learn
the entire game and its essence. Most schools have
this size of playing grounds with them which can be
used for golf as well simultaneously along with other
activities. Also it need not be green all the time. Golf
can be played anywhere on the earth. It is not about
green always but it's certainly about playing by rules.
And Rules of golf take care of all conceivable ground
conditions.

The era of paucity has passed in Indian golf. Now we
have enough technical know how about the game in
spite of its foreign origin. We have an entire spectrum
of home grown designers, construction contractors,
turf grass experts, golf coaches and rules
administrators. This generation of Indian golf
veterans had tough times learning the nuances of a
sport less known to Indians. However it's far easier
for the coming generations to take up this game to

By : Bhupendra Singh
Author is working as Dy. Manager - Course, Delhi Golf Club
and can be contacted at admin@gcsmai.com
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when IGU should consider focusing on schools for
promotion of golf and help schools embrace the
sport. This could give a strong impetus to the growth
of golf because introduction of golf at school level
will kindle the curiosity amongst kids who if not
immediately, can take up the sport later in life.

Indian Golf Union could be again a vanguard for
roping in schools into golf. Other golfing
organizations, agencies and individuals too can
consider associating with schools for the promotion
of golf. School children in urban areas and
metropolises would love this concept of 'growing
with golf' which will bring them close to nature.

‘Golfing for great skills' could be the motto for golf
promotion drive that could lead us back to schools
from where all great things begin. This could
further help in building happy, healthy and
stronger self-motivated generation with great skills
for life.

new heights in India. With the growth of the
game the industry is bound to grow. This will
further open up new professional avenues for the
young generation in the coming times.

Golf is a great way of integrating our soul and
body with nature. And if we could nurture love
for golf in our children during their tender years,
we ensure that they are never in disconnect with
their true 'nature' in life. Interest in golf is
infectious. Once we start understanding the
game we start cherishing the greatness of golf,
nature and life! Not all foreign things are great
but certainly golf is worth emulating. It is a
complete ' ' of mind and body with nature.
Golf by its very virtue can gestate young kids into
environmentally sensitive citizens driven by
passion to excel in life.

Indian Golf Union which is a governing body for
the game of golf in India had been instrumental in
the promotion of golf in India. I think it is time

yoga
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Dear friends, colleagues, Ladies & Gentlemen, this is to bring to your attention that I have
written a book titled 'Fundamentals of Growing Turfgrass'  that was released on 22nd
August 2017 at Pragati Maidan, New Delhi. This is a basic book about professional turfgrass
management and could be highly helpful as a basic guide to all those

The book is available as an ebook as well as in paper back format nationally and
internationally, you can order your copy through online portals through the following link:

who are interested in
turfgrass management.

https://notionpress.com/read/fundamentals-of-growing-turfgrass

Book 'Fundamentals of Growing Turfgrass' Released
By : Bhupendra Singh



M&M CONSULTANTS

Indian Greens.....Indian Solution

C-153 (Front), Mayapuri, PH - II

New Delhi - 110064 (India)

Ph : +91-11-45620219, M : +919811503398
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Environmental groups globally have raised
concerns about the impact golf courses
have on the flora and fauna. The

Kodaikanal Golf Club, a tourist landmark, has
tried to find a balance At a time when there are
growing concerns about the impact of the
construction and maintenance of golf courses
amidst fragile ecosystems around the world, the
Kodaikanal Golf Club (KGC) has emerged as
India's first certified organic golf course.

Spread over 100 acres, and fringed by a mix of
forest and a breathtaking view of the plains from
an altitude of almost 7,000ft atop the Palani Hills
in Tamil Nadu, the 18-hole course was recognized
as organic by the Institute for Marketecology
(IMO) last year. IMO is a global body for quality
assurance of sustainable products.

Given that Kodaikanal is a holiday destination,
the KGC does not attract the kind of golf traffic
through the year that courses in cities do. Only a
handful play on a regular basis, with numbers
going up substantially in summer. This, says G.S.
Mani, the secretary of the club and the
superintendent of the course, made it easier for
the club to go organic, using water judiciously,

eschewing chemical pesticides and introducing
organic composting.

“We first began with biodynamic practices on the
course in 2004,” he recollects . Biodynamics is a
holistic agriculture system that involves sustainable
practices that strive to create a balanced ecosystem by
generating the required farming nutrients from
within the campus.

“Kodaikanal was going through severe water crisis
back then due to the exponential growth of the real
estate business,” adds Mani, as he walks past a little
noticeboard which proclaims to the world the
course's new certification.

The golf club is awaiting its second certification from
another international body, Demeter, one of the
largest organic certifiers in the world—its
biodynamic certification is recognized in over 50
countries.

“Maintenance of a golf course requires a lot of water.
As our facility is situated on marshy land, water is
generated from natural springs. But I thought it was
wrong to desecrate these water bodies by going with
the standard practices of turf management, which

By : Sanjay Ranjan
Twitter @SeamUp.

KODAIKANAL GETS INDIA’S FIRST

ORGANIC GOLF COURSE



involve using synthetic fertilizers, for the pleasure
of a handful of golfers alone,” says Mani, who has
studied biodynamic agriculture.

Sustainable golf is the latest mantra in the sport's
international community, and the Golf
Environment Organizat ion (GEO) , an
international non-profit, is playing a major role in
creating a stronger and more sustainable future
for the golf industry. For GEO, a key area is to help
ensure that golf courses maintain the best possible
playing surface with less water.

In the case of the KGC, which was established in
1895, going organic not only helped reduce the
demand on water for course maintenance, the
club was even able to provide the local
municipality close to 50,000 litres of water a day
(generated from the natural springs) for free
distribution to local residents during times of
shortage.

“Not only is water usage a lot less in organic
practices, the water bodies remain fresh too,” says
66-year-old Mani. “Synthetic fertilizers
accentuate the growth of grass and also require a
lot of water, and, as a result, turf maintenance also
becomes more expensive. “Organic practices help
the turf grow at its natural pace and, equally
important, do not contaminate water bodies,”
adds Mani, explaining the use of organic compost,
growth nutrients and pesticide control.

“Leaves and grass cut from the course are used as
biomass to make compost. We use CPP (cow pat

pit) as growth nutrients, which is basically cow
manure mixed with crushed egg shells and basalt
dust,” Mani says. Panchagavya, a mix of five direct
and derived products of the cow—dung, urine, milk,
curd and ghee— is sprayed for pesticide control.

Environmental groups globally have raised concerns
about the impact golf courses have on the flora and
fauna. The KGC, a tourist landmark, has tried to find
a balance.

With the forest forming a chunk of the course's
boundary, large herds of gaur (Indian bison) use the
tranquil facility to graze, and for water. “To
safeguard the greens, we have put up fishing nets
around it which we roll up while playing,” says
Mani. “The rest of the course, with all the water
bodies, is open to the bison families and other
animals to graze and drink from.”

In addition, to keep the cost of relaying to a
minimum, the KGC has created a 9,000 sq. ft nursery
beside its clubhouse to grow its own Kentucky
bluegrass. “We identified Kentucky blue as the one
that acclimatized best on the course and one that
generates the quickest. We have relaid three of the
greens and will relay the rest over the next few
years,” says Mani.

He adds that the maintenance expenses have halved
since the course turned fully organic.
The next step: going solar.

Sanjay Rajan has written on sport for over two
decades.







THE SENSIBLE APPROACH TO TURF MAINTENANCE

INTEGRATED PEST MANAGEMENT

BY : Pradeep Joshi

Turfgrasses, like all other plants, are subject to
the ravages of pests. A turfgrass pest can be
defined as any organism causing a

measurable deterioration in the aesthetic or
functional value of a turf. Most turfgrass pests are
weeds, diseases, or insects, but they can also include
rodents, birds, and pets. Nearly every lawn, golf
course, athletic field, or institutional ground
harbors some pests. It is only when these pests build
up to sufficient levels to cause intolerable damage
that they need to be controlled.

Many pest problems can cause your turf to look bad
--diseases, weeds, insects,, and animals. If you are
really unlucky, you may have all of them at one
time. So what do you do? Use a pesticide? Or make
changes in cultural practices? Establishing a pest
management program requires planning, vigilance,
and, above all, knowledge of turfgrass culture. It
also requires a complete understanding of the pests,
including recognition of the pest and the damage it
causes, its life cycle, environmental or cultural
conditions that favor its development, and methods
of control.

The balanced use of all available control methods is
called Integrated Pest Management (IPM). The idea
is simple. It involves the use of all available
prevention and control methods to keep pests from
reaching damaging levels. The goal is to produce a
good turf and minimize the influence of pesticides
on man, the environment, and turf.
In scientific terms, IPM (Integrated Pest
Management) is an informed, sustainable approach
to managing pests (insects, diseases, weeds) by
combining cultural, biological, and chemical tactics

in a way that minimizes economic, health, and
environmental risks.” In IPM we simply imply
Cultural, Biological and Chemical methods to provide
acceptable Control of Pests.

Why IPM:

1. Over Use of Synthetic Pesticides

2. Development of Alternative Products

3. Increased Environmental Awareness

4. Improved Professional Image of Pest Control

Managers

5. Public Relations (documents complex science

based decisions needed to manage plants &

plant systems)

IPM Goals

1. Reduce pesticide load

2. Reduce pests & damage

3. Maintain quality of turf

4. Improved pest controls

IPM Methodology: (Step-By-Step Approach)

1. Recognition (Experience & Knowledge

Required)

2. Monitoring (Symptoms/Signs Evident)?

- ID Pest

- Determine Thresholds

3. Decision-Making (What Observations

Foretell)?

4. Intervention (If Necessary): - Cultural /

Biological / Chemical

Evaluation (Was Intervention Successful)?

Author is an Founder Member of GCS&MAI and can be contacted
on admin@gcsmai.com
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As shown in the figure IPM purely rely on the

principle that “A Prescription Without Diagnosis Is

Malpractice” - Monitoring is essential. The

Monitoring Fundamentals used for IPM are:

1. Identify Key Plants / Key Pests & Key

Locations

2. Record Keeping & Mapping -Check

Records of Previous Years for what was

Common on the Site, establish a Written

History of Site. In case it is First Year, ask

where & what problems have occurred in

the Past (especially recent years). Site

Mapping of Golf Course covering Line

Drawings of Greens/Tee Layouts , Location

of Trees & Hardscape, Plant Inventory (Key

Plants & Turf Spec ies , locat ions

(Greens/Tees/Fairways)

3. Use of Simple Monitoring Equipment

4. Use of Growing Degree Days (GDD's),

Accumulated Heat Units model

5. Setting Thresholds - The Action Threshold

is reached when the density of a pest

exceeds a level that will cause unacceptable

plant damage. Treatment Timing is

typically determined by Action Thresholds.

IPM Cultural Management: Use of best adapted
grasses and proper use of cultural practices such as
watering, mowing, and fertilization. The principle is
Identify your low Input Turf Areas which have
fewer Pest Problems, and therefore need Minimal
Pest Control. The key elements for a good IPM
C u l t u r a l m a n a g e m e n t a r e T u r f g r a s s
Species/Variety Selection, Mowing , Fertility,
Liming & pH, Irrigation, Aeration & Thatch
Management practices.

IPM Biological Controls: Biological control is a

bioeffector-method of controlling pests using other

living organisms (Predators, Parasitoids &

Pathogens) to Reduce Pest Populations below

Damaging Levels. The different Biological Control

Options are Conservation, Augmentation and

Importation.

IPM Chemical Controls: Proper selection and use of
pesticides when necessary, Early detection and
prevention, or both, will minimize pest damage, saving
time, effort, and money. Should a problem occur,
determine the cause or causes, then choose the safest,
most effective control or controls available.
When chemical control is necessary:

· Identify the Target Pest: Correct Pest ID,

Knowledge of Insects, Diseases, Weed is

important

· Gather Information about Pest(s) - Life Cycle,

Behaviors, Natural Enemies, & Turf Species

Hosts

· Treat Only When Necessary

1. Cover Sprays vs. Target Applications of

Pesticides

2. Use Reduced Risk Pesticides that are

C o m p a t i b l e w i t h o t h e r I P M

Management Methods (e.g. beneficial

insects)

Uniformed usage of Pesticides results in Pesticide
Resistance, Primary Pest Resurgence, Secondary Pest
Outbreak, damage to Non-Target Wildlife and the
Environment (Aquatic life is highly sensitive to many
pesticides).

In nutshell, turf IPM is a responsible approach to pest

management. It calls for individuals with good training

in almost all phase of turf management. The practice of

IPM should lead to a higher degree of professionalism,

which usually means better public and customer

relations and fewer mistakes. Turf IPM may be more

labor intensive and initially more expensive than

conventional pest management programs, but it will

usually prove to be the best sustainable management

system for the Green-keepers, the user, the

environment and most importantly for our future

generation.
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PROGRAME FOR THE SEMINAR
Friday, 20th April 2018

Speaker : Mr. Jonathan Smith

Subject : Sustainable Golf Course

Management - What, why and how

Time : 0915 HRS TO 0945 HRS

Speaker : Carmen Margo

Subject : Monitoring Turf to Maximize

Water & Nutrient Efficiency.

Time : 0945 HRS TO 1015 HRS

Speaker : Mr. Reg Varney

Subject : Lake Management &

Aerators

Time : 1015 HRS TO 1045 HRS

Speaker: Col Ravi Rana (Retd)

Subject: Cultural Practices & Staff

Training

Time: 1045 HRS TO 1115 HRS

Speaker : Mr. Sushil Kumar

Subject : Efficient Irrigation Design

Time : 1130 HRS TO 1200 HRS

Speaker : Mr. Dalbir Singh

Subject : Golf Machinery selection &

maintenance

Time : 1200 HRS TO 1230 HRS

Speaker : Mr. Paul Jansen

Subject : Golf Courses of the world

Time : 1400 hrs to 1430 hrs

Speaker : Ms. Nuzhat Gul

Subject :

Time : 1430 hrs to 1500 hrs

Speaker : Mr. Vinod Goyal

Subject : Turf Nutrition

Time : 1500 HRS to 1530 HRS

Speaker : Mr. Cameron Russell

Subject : Sustainability and

Technology in Turf Maintenance

Time : 1545 HRS TO 1615 HRS

Speaker : Ms. Harshda Abhyankar

Subject : Turf Maintenance &

Diseases Control

Time : 1615 HRS TO 1640 HRS

Speaker : Mr. Vijit Nandrajog

Subject : Site selection & design

issues in India

Time : 1640 HRS TO 1700 HRS

Physical & Nutritional

Management in Golf Course

1045 HRS TO 1115 HRS

1530 HRS TO 1545 HRS

Opening Address by Secretary General : Time 0900 HRS

1230 HRS TO 1330 HRS
GCS&MAI AGM

1700 HRS



GOLF COURSE WATER FEATURES NEED MANAGEMENT

W

POND ECOLOGY

hile traveling across various Golf Courses, I
come across good, bad, and downright ugly
ponds and lakes. How do water features at

your facility rate? Are they assets or liabilities to your
facility? What level of management do they receive?
This article provides an overview of typical golf course
water features, including techniques and practices that
are used to evaluate and manage them.

Ponds are complex, living systems composed of
bacteria, algae, plants, insects, amphibians,
crustaceans, fish, and mammals. Bacteria act as
decomposers in aquatic systems and break down
organic substrate into inorganic material. Most
bacteria require oxygen to survive, but some, the
anaerobic bacteria, actually thrive in the absence of
oxygen.

Certain species of algae flourish or “bloom” under
certain environmental conditions and when nitrogen
and phosphorous are abundant in water. The blooms
can discolour water, create unpleasant odors, become
unsightly, and endanger aquatic wildlife. Water
temperature in ponds and lakes also plays a role in the
biology of the system and ultimately the appearance of
the water body. Water in deeper ponds and lakes
stratifies in summer when surface waters warm and
float above the cooler water below. Temperature
stratification affects oxygen distribution in the water
column, which in turn impacts the aquatic organism
populations

DESIGN IMPACTS MANAGEMENT

MANAGING ALGAE

A water feature's design and purpose influence how it
should be managed. Ponds that are recharged with storm
water runoff will likely contain high levels of nutrients and
sediments and will probably require more management
inputs. Furthermore, ponds used to store effluent water
are often

Algae are a major component in all freshwater and
saltwater systems and are nearly undetectable until they
multiply or bloom, at which time they can be very
problematic. The types of algae found in ponds include
single-celled, free-floating, microscopic algae (e.g.,
phytoplankton); stringy, filamentous algae (e.g.,
Spirogyra); and algae that closely resemble plants (e.g.,
Chara or Nitella algae). Blue-green algae, or cyanobacteria,
are actually bacteria but act very much like algae. The
various types of algae have different requirements for
growth, but all require nitrogen (N), phosphorous (P), and
sunlight to bloom.

high in nutrients and salts and thus likely to
experience algal blooms. Seldom do we have a choice but
to manage what is provided to us. Therefore, it is
important to evaluate water features effectively to
determine an appropriate management program. A
professional pond manager can complete a more extensive
and thorough survey of the plants and algae present.

Filamentous green algae extends to the surface of this shallow

pond. Increasing the pond depth, circulating the water, and

creating a vegetative buffer around the pond edges could help

reduce the nutrients available to the algae and produce a more

pleasing and natural-looking body of water.

Some ponds are designed

with water- f i l t rat ion

systems to circulate and

filter water in hopes of

r e d u c i n g a l g a e a n d

keeping the water pristine.

Even a small naturalized-grass area around the edge of a pond provides

an effective buffer that can prevent runoff water from entering the

pond. Buffer strips like this are used to reduce nutrients that would

otherwise be used by algae and aquatic plants in the pond.

WELL-DESIGNED WATER FEATURES THAT RECEIVE BASIC MANAGEMENT
WILL ATTRACT MORE THAN ERRANT GOLF SHOTS. BY : Mr. Vinod Goyal

The author is a graduate in Chemistry & Botony
and Post Graduate in Law & Commerce and 30

years experience in manufacturing of Agro inputs.



Reducing nutrients in the water is a key management
objective used to reduce algal blooms. Nutrient
reduction and inactivation methods are listed in Table
1.

organisms

Water circulation can play an important role in
managing algae and maintaining good water quality.
Bubblers (Aerators) circulate cooler water from the
bottom of the pond upward, where it is intermixed
with more oxygen-rich water near the surface. The
circulation process disperses oxygen through the
water column. The higher levels of oxygen help
transform phosphorus into forms that cannot be
utilized by algae. Aeration also supports beneficial
aerobic bacteria as well as fish and other aquatic

Bubblers and water-circulating pumps are very efficient
at moving and oxygenating water, but fountains are not.
Fountains are best-suited for ornamental purposes as the
circulation they provide is of marginal benefit.

Heavy infestations of algae will usually require treatment
with an algaecide. Copper-based algaecides remain
popular in pond-management programs, with copper
sulphate and chelated copper products providing
selective control of algae. The copper dissipates quickly
from the water as it binds with organic matter in substrate
at the bottom of the pond. More recently, peroxide
products have also become available to treat algae. The
peroxide-based products are selective against algae they
come in contact with, and they leave no residue following
treatment. Shallow and nutrient-rich bodies of water will
always be susceptible to algal blooms and will likely
require an ongoing, integrated management approach to
reduce their occurrence.

Another practice that can be used to suppress algae
involves the use of EPA-registered dyes. The dyes can be
added to ponds to reduce light penetration in the water,
which impacts the ability of algae to absorb sunlight and
multiply. Using dyes can be a successful strategy if
initiated early in the season before the algae proliferate.
Unsightly mats of filamentous algae can sometimes be
manually removed from smaller ponds with rakes.
However, manual removal is usually a wind-aided
procedure that produces temporary results. There are no
biological control agents currently available for algae in
golf course ponds. Tilapia fish are the only registered
agent that feed on algae directly, but they are not available
for public use at this time. Although efficient grazers of
many aquatic plants, grass carp, or white amur, do not
feed on algae. Furthermore, the use of barley straw as a
control agent has provided inconsistent results at best.
There are a number of bacteria and enzyme products
marketed to inactivate nutrients and digest organic
matter, but there is little research to support the claims of
their effectiveness.

Table 1
Nutrient Reduction and Inactivation

Use of vegetative buffer strips around ponds and
Streams Judicious use of fertilizers around water
bodies

Avoiding Low Grade NPK or excess use of fertilizers
which result in leaching of nutrients to the water
bodies

Eliminate direct discharge from storm-drain pipes
Prevent grass clippings from entering system Manage
waterfow populations

Alum to precipitate phosphorous and suspended
solids to bottom substrate

Bubblers Aerators for circulation/aeration to oxidize
and precipitate phosphorus

Support aerobic bacteria that utilize nutrients and
decompose organic matter

Reduce outside sources of nutrients entering pond

Nutrient inactivation

Amendments

Water circulation

Bubblers circulate and help oxygenate water in ponds. Both

actions help reduce phosphorus that is available to algae,

improve water quality, and benefit fish and other

organisms.

Although fountains do circulate water, they are not nearly as

efficient as bubblers aerators and should be used more for

decorative purposes

In appreciation to Mr. JIM SKORULSKI, a senior agronomist for his full article published by
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