


Lakes and ponds, both man made
and natural, have a life cycle. They
start balanced, clean, fresh and clear
Eventually, with increasing levels of
nutrient that overwhelm the natural
clean up mechanisms, algae and weed
growth appear, and without the cor-
rect supervision they pass into ‘old age’
as shallow bogs or marsh land.

I'his process used to take hundreds
of vyears, but now can take only
decades. Why? Because until recent-
ly, water was one of our least
understood resources. This lack of
understanding has led to some signif-
icant problems eg Algae blooms,
aquatic vegetation growth, foul
smelling odours, clogged sprinklers,
valves and pumps. A better under-
standing of the causes of these
problems leads to a clear long-term
solution, which addresses the causes
and is preventative in nature.

A pond in balance is a healthy,
dynamic ecosystem that is ageing at a
very slow rate. Fish and other aquat-
ic life are present. There is an absence
of odours, foul smell and algae blooms
As nutrients enter the ecosystem they
are either absorbed by the plant life or
metabolised by aerobic bacteria. There
are safe levels of oxygen in the lake -
at least 2-3 PPM or mg/l. Oxygen is
added to the lake from wave and wind
action, the light side of the photosyn-
thesis process and rain. It's a healthy,
balanced ecosystem. Mother Nature
has provided the necessary clean up
tools to deal with the problems

Mike Spencer takes you
to the murky depths of
the lake and pond and
gives some excellent
advice on maintenance

Because this is a finely balanced sit-
uation it does not take much to throw
it out of balance. Typically there is an
influx of nutrients. The aerobic bacte-
ria consume oxvgen as they metabolise
nutrient. Everything is fine until the
first hot cloudy day when the plank
tonic algae doesn't photosynthesise
and create oxveen or the first long hot
night when oxygen demand soars

It is in these scenarios when there
are no oxygen producers and the
demand for oxvgen cannot be met
The result of this lack of oxygen
appears in the form of al;

smells, insect infestation and eventu-

ally fish kills

As any manager of water will tell you
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the three most important factors that
impact the balance of a lake or pond
are temperature, nutrients and oxyger
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Nutrients

In pond ecology we talk specifically
of those \tn!{'.;\l»tlfui~ l!u" contam
phosphorous and nitrogen. In fact
phosphorous has been identified as
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in the pond increases, so does the
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uch leads
to severe problems from an environ-
mental and aesthetic viewpoint

'he most common sources of nutri-

ent are bottom silt; plant life and run
off water from surrounding turf areas
ind inlet water

Vegetative life in the pond and sed
iment are the number one source of
nutrient. Blue green x],’_u can divide
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cycle the plants simply die and fall to
the bottom adding to the biological
material in the pond. This dead plant
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Nutrient tends to be very

high in waters adjacent to green areas
or turf grass. Sludge build up can accu-
mulate at 1-5 inches per year. This

build up can rob your lake, or irriga-
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tion basin of its capacity to store water.
The pond will work to break down and
get rid of this nutrient load. This is a
process called organic digestion. There
are 2 types of digestion, aerobic and
anaerobic. Aerobic bacteria are the
most effective. They metabolise or
break down the nutrients, respiring or
consuming oxygen, much like we do.
They are efficient, breaking down
organic nutrients into elemental form,
creating no noxious by-products.

The second type is anaerobic bacte-
ria. They exist in water that is oxygen
deficient. They are not as efficient and
allow soluble organic nutrients to re-
cycle into the water column. By
products such as methane. Ammonia
and hydrogen sulphide are created by
anaerobic decomposition. Aerobic
bacteria work roughly 7 times faster
than anaerobic bacteria.

Oxygen

The third role is oxygen. Oxygen is
important to both the life in the pond
and is used by the pond itself to clean
itself of excess nutrient. Oxygen sup-
ports the food chain. A healthy
ecosystem in a pond is not just a nice
thing to have. It provides for a natur-
al way to consume organic nutrients.

The bottom of the food chain are
the microscopic algae which are con-
sumed by the slightly larger
zooplankton. Each level of consumers
transfers only a small fraction of the
energy it receives up the chain to the
next level. This means that a few sports
fish depend on a much larger base of
plants and algae. Therefore a healthy
food chain can pull a tremendous
amount of nutrient out of the water.
Oxygen supports this entire system.

Putting it all together

As a pond gets older the level of
nutrient rises. This is due to an
increase in run off, organic bottom sed-
iment or fertiliser use in the
surrounding area, and in the amount
of algae and aquatic weed growth. As
these weeds die they sink to the bot-
tom. This will result in a sudden
increase of aerobic bacteria due to the
large food supply. This bacteria will use
large amounts of oxygen as they digest
organic waste. Due to thermal strati-
fication, the top and bottom layers of
the pond will not mix which means
that the oxygen cannot get to the bot-
tom to support the aerobic digestion.

Balance is critical to the aquatic
ecosystem. A healthy lake contains
balanced amounts of oxygen, nutri-
ents and temperature.

Solutions

Several methods are available to help
solve the problems.

Mechanical control - This is the old-
est method of management. Dredges,
weed harvesters, rakes, are used to
remove algae and aquatic pl:mts’.
These methods can be an effective
short to medium term solution - treat-
ing the symptoms of poor water
quality rather that treating the caus-
es. Disposal of aquatic rl;mt material
and dredged materials is quickly
becoming more regulated and éxpen-
sive

Chemical control - This is probably
the most popular method. Herbicides
are aplplicd to the pond tokill the algae
and plants. They are fairly quick, how-
ever since herbicides kill the plants and
algae which then sink to the bottom,
oxygen depletion, odours and fish kills
can be a by product. Chemical control
does not improve water quality, but
the symptom of poor water quality;
algae and aquatic weed blooms.

iological control - The most popu-
lar of these is the introduction of weed
:ating fish or grass carp. These fish can
be quite effective in kccpinf: excessive
weed growth under control, are inex-
ensive and require no labour,
Emvever they are indiscriminate feed-
ers with their preferred food being
aquatic plants and they will only eat
algae if their preferred plants are not
available.

Aeration - This is the addition of oxy-
gen to the water. it is still used today
as a vital part of the treatment of
industrial and domestic waste. By
putting large amounts of oxygen into
the water, an aerator encourages aer-
obic bacteria which, in turn, work to
clean the pond of organic nutrients
and waste. The high pumping rate of
an aerator also prevents thermal strat-
ification, distributing oxygen to all
parts.

Aeration helps to keep the three con-
tributing factors, temperature, nutrients
and oxygen in balance.

For more information on ‘Aeration’ and
Otterbine aeration units please contact
Mike Spencer, of Aquatic Control Ltd, Tel:
01342 325389, H/o 01477 500406, or email
mike.spencer@ukf.net
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Turf Irrigation Services Scotland
Linlithgow

01506 84 84 94
NATIONWIDE SERVICE

(CONQUEROR MK]]

The Allett Conqueror combines impressive work rate,
total stabiliti' on banks and the ability
to cut long grass cleanly, even in
wet conditions
* Hydrostatic transmission

* Wide wheel base and ATV type
rear tyres gives great traction and
stability

*16HP twin cylinder engine

*7" diameter, heavy duty
cutting cylinders

AZTEC

The Allett Aztec is a superb pedestrian
cylinder mower ideal for maintaining
golf greens. A range of fully floating

ydraulic attatchments are available
in both 20" and 24" widths

* 6 or 10 bladed cylinders with or without Groomer
* Scarifier, Verticut or Brush units available
* Changed in seconds, no tools required

* In-built back-lapping facility

Allett Mowers Limited
Baden Powell Road, Kirkton Industrial Estate
Arbroath, Scotland DD11 3LS

Tel: 01241 437740 Fax 01241 431715
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