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Questionnaire

o

W o -1 & O h

For what purposes does an agricultural research
station require water?

What are the limitations of public water systems?
How can you ensure water supply in the event of
temporary failure?

Why should you seek expert advice for bore-holes?
On what factors does the size of a reservoir depend?
Where should you locate a dam?

How deep should you dig the trench for a dam?

What are the correct slopes of a dam?

How can you stabilize the slopes?

How should you construct an emergency spillway?
What are three aspects of lake management?

How can you prevent sedimentation in lakes?
What are the two main types of weeds in lakes?

Why should you use mechanical rather than chemi-
cal weed control?

What should you consider when stocking Tilapia

species in lakes?







1 Water supply < e e g

Every agricultural research station requires water
supply for:

e laboratories, offices, toilets, washrooms, and
canteens;

e staff houses;
livestock;
irrigation.

Water may be obtained from several sources:

public systems,
shallow and deep wells,
e earth dams.

Public systems. Make sure that public systems can be
used for all the station's needs. Sometimes a town sup-
ply is only allowed for domestic purposes, and an al-
ternative source must be found for irrigation.

Find out whether the town supply is presently stretched
to keep up with the demand, or whether it has capacity
for future needs. If the town or city is growing at a rapid
rate, ascertain that the existing supply can keep up with
the projected increasing demand.

If water is taken from an existing public supply, build a
good water storage tank, so that water is assured in the
event of a temporary failure in the public supply.

Shallow and deep wells. If a water supply is not avail-
able, develop a supply on the station. The type of water
system depends on the quantity of water required. A
domestic supply requires a relatively low capacity,
possibly only a shallow well or a single, small bore-
hole.




Seek expert advice if a bore-hole is required, as the geo-
logy of an area will determine whether or not drilling a
borehole is feasible. In some areas, a relatively shal-
low well may provide plentiful water throughout the
year, whereas only a few hundred meters away, one
may drill hundreds of meters deep without ever obtain-
ing water. For example, there are borehole water sup-
plies at lITA's Ikenne and Onne Stations and IITA's
Tkeja Guest bouse, but it 1s impractical to drill boreholes
in the granite rock base of the Ibadan farm.

Earth dams. Storing water in lakes or reservoirs
formed by the building of dams is an alternative to
wells and bore-holes. For research stations, generally,
build earth dams using outside contractors or the
research station's support services. Good examples of
earth dams exist on the IITA Ibadan farm where 5 dif-
ferent sizes of dam have been built. One dam impounds
water covering an area of 70 ha, two dams each create
lakes of 2-3 ha, and two others create lakes of 1-2 ha.

The size of the reservoir depends on:

* kind of water usage envisaged (small for
domestic use, larger for livestock and irriga-
tion);

¢ duration of dry season.

Whenever contemplating a water supply using either
bore-holes or dams, seek the advice of companies or
government departments with expertise in water sup-

ply.







Place two water pipes of suitable size under the
dam wall on the downstream end. The pipes
should have gate valves so that the lake may be
drained during fish harvesting, dam repairs
ete.

Maintain correct slopes during construction.
The slope on the downstream side of the dam
wall should be 1 in 2 while the slope on the
upstream side should be at least } in 3
(Figure 2).

When the dam wall has been completed, stabi-
lize the slopes by sprigging in a low growing but
tough grass, such as Paspalum notatum.

Water these grass sprigs, where possible, to
ensure that the grass is established before the
rains start.

Figure 2. Dam construction (side view).
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* Where windy conditions exist, line the lake-
gide slope of the dam with stone to prevent
erosion (rip-rap).

e (Construct a spillway, over, or through which
excess water may flow, without eroding any part
of the dam wall, when the lake is full. The
spillway determines the level of the reservoir
formed by the dam. Use concrete sill or culvert
rings, for spillway construction. Calculate
spillway size carefully, as too small a spillway
results in destruction of the dam.

e If possible, install an emergency spillway at a
slightly higher level than the main spillway in
case the main spillway cannot cope during an
emergency. The emergency spillway should be
> 1 m below the level of the top of the dam wall in
a small earth dam (Figure 3).

Figure 3. Main spillway and emergency spillway.
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Weed control. In warm climates, such as in tropical
Africa, water in lakes is always warm. Weed there-
fore grows in the water throughout the year and if not
checked, may cover the whole surface of a lake result-
ing in:

¢ poor quality of water supply;
e prevention of fish harvesting and recreational
activities.

Examine the vegetation in a lake frequently to avoid a
problem weed becoming dominant.

Two main types of weeds are:

e floating weeds such as water lettuce and water
hyacinth;

e bottom rooted weeds such as water lilies and
Polygonum,

Floating weeds pose a severe problem as their rate of
multiplication is fast. Once introduced, they can com-
pletely cover the water surface of a small lake in a few
weeks. Examine the lake frequently. If any floating
weed is seen, remove it by hand immediately.

Should the floating weed become a problem, use mecha-
nical rather than chemical control methods. Chemical
weed control ean completely ruin quality of the water
and cause the death of living organisms in the water.
Several companies manufacture machines called
water weed harvesters (Figure 5), which can rake up
floating weeds and lift them onto dry land,

Generally, non-floating weeds are easier to control. If
cut off under the water, the cut vegetation floats to the
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surface where it can be blown to the sides of the lake, to
rot or be removed either manually ¢r mechanically.

Spray a small area of a potentially troublesome non-
floating weed with a suitable herbicide such as gly-
phosate, which translocates into roots, rhizomes and
stolons, killing off the weed completely.

Fish production. Stock fish into any lake on a research
farm. Different fish have different foods. For exam-
ple, within the Tilapia family, some species eat plank-
ton, others eat plants, and others eat organisms in
bottom mud. Plankton feeding fish help to prevent
plankton build-up which can block water pumps in
lakes. Similarly, plant-eating fish help to prevent
weed build up.

Figure 5. Water weed harvester.
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If intending to stock a lake with fish, seek advice on the
most suitable species for your situation. Generally, try
to stock different species of fish (Figure 6) which do not
compete with each other. However, Tilapia species tend
to breed rapidly and overpopulate the lake. This results
in the production of a great many, very small unmar-
ketable fish. Introduce predatory fish into the lake so
that the small fish are eaten leaving fewer fish which
can grow to larger, marketable sizes.

Fish may be harvested from time to time using gill
nets, seine nests or long lines. Alternatively, a small
dam may be emptied during the rains and all the fish
harvested.

Figure 6. Different species of fish stocked in a lake.

Aucheog!anis occidentalis  Gymnarchus nitoticus
(cat fish) {trunk fish}
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