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ITA RII .. rd1 Guide 23 

Aquatic resources 
of 
agricultural research stations 

Objectives. This guide is intended to enable you to: 

• describe alternatives of water supply, 
• explain the principles .of earth dam construction, 
• manage lakes . 

Study materials 

• Farm plans for designing water supply. 
• Slides on dam construction and management. 
• Samples of water weeds. 
• Samples of fish types. 

Practicals 

• Evaluate alternatives for water supply under your 
present local situation. 

• Practice the design of earth dams. 
• Describe the construction and use of earth dams. 
• Practice weed control in lakes. 
• Demonstrate fish harvesting methods . 
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Questionnaire 

For what purposes does an agricultural research 

station require water? 

2 What are the limitations of public water systems? 

3 How can you ensure water supply in the event of 

temporary failure? 

4 Why should you seek expert advice for bore-holes? 

5 On what factors does the size of a reservoir depend? 

6 Where should you locate a dam? 

7 How deep should you dig the trench for a dam? 

8 What are the correct slopes of a dam? 

9 How can you stabilize the slopes? 

10 How should you construct an emergency spillway? 

11 What are three aspects of lake management? 

12 How can you prevent sedimentation in lakes? 

13 What are the two main types of weeds in lakes? 

14 Why should you use mechanical rather than chemi

cal weed control? 

15 What should you consider when stocking Tilapia 

species in lakes? 

4 



UTA R.ae.,ch Guide 23 

Aquatic resources 
of 
agricultural research stations 

1 
2 

Water supply 
Construction of small earth dams 

3 Lake management 
4 Bibliography 
5 Suggestions for trainers 

Abstract. Every research station requires water . Local 
urban water supplies may be unreliable. Land storage 
tanks may be required . A research station may need to 
develop its own water supply by constructing wells or 
d a m s. 
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1 W .... supply 

Every agricul t ura l research station requires water 
supply for: 

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

• statT houses; 
• livestock; 
• irrigation . 

Water may be obtain ed from several sources: 

• public systems, 
• sha llow and deep wells, 
• eart h 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 a l
tern ative 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 growin g at a rapid 
rate, ascertain that the ex.isting 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 t he 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 req uired. A 
domestic supply req uires a re latively low capacity, 
possibly only a shallow well or a s ingle , s mall bore
hole. 
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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 UTA's Ikenne and Onne Stations and UTA's 
Ikeja Guest bouse, but it is 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 UTA 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. 
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2 Construction 0' sman earth dams 

Const ruct dams in the following way: 

• Dete rmine a suita ble s ite for the dam from sur
vey ma ps . Loca te the dam where contour lines 
indicate a na rrowing va ll ey and steep s lopes 
(Figure 1). 

• Dig a t rench over the length of the proposed dam, 
prefera bly down to bedrock. If this is impossi
bl e, try to dig t he trench down to a clay layer . 

• Back-fill t he t rench with clay fr om the a rea 
above the da m, deepenin g t he a rea of the new 
r eser vOI r . 

• Excavate soi l for the dam wa ll from the a rea 
immedia tely up-stream of the proposed da m and 
compact as construction progresses. 

Figure 1. Suitable si te for dam. 
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• 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 
etc. 

• Maintain correct slopes during construction. 
The slope elll 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). 

gatevalVL" 

1 1: 

t 
2 pipes 
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• Where windy conditions exist, line the lake
side slope of the dam with stone to prevent 
erosion (rip-rap). 

• 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. 

• 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. 

10 



Lake management may be divided into three aspects: 

• sedimentati on prevent.ion, 
• weed control, 
• fi sh producti on . 

Sedimentation prevention. Sedimentation control is 
often impossible, but two methods of prevention a re: 

• Drop boxes in in· fl ow valleys redu ce the scou r· 
ing efTect of wa ter run·ofT in the va lley bottom, 
thereby redu cing the a mount of sediment car· 
ried into a lake (Figu re 4). 

• Wa ter weeds growin g in va ll eys or d ra inage 
ways s low down the run-ofT wa te r so tha t sedi· 
ment settl es and de pos its among the weeds 
before the water enters the lake. 

Figure 4. Drop box to control sed imentation. 
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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; 
• 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: 

• floating weeds such as water lettuce and water 
hyacinth; 

• 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 can 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 or 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 
!lets, 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. 

Tilapia aurea (Iilapia) 

Hel&rotis niloticus (slapwater) 

(cat fish) 
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Latss ni/oticus (perch) 

Gymnanchus nIlC"lClJS 
(trunk fish) 
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5 Suggestion. for trainer. 

If you use this Research Guide in training ... 

Gene r ally: 

• Dis t r ibute ha ndouts (i ncluding thi s Research 
Guide) to tra inees one or several days before your 
presenta tion , or di stribute them at the end of the 
presentation. 

• Do not distribute handouts at the beginning of a pre
sentation , otherwi se t ra inees will read ins tead of 
listen to you 

• Ask t rainees not to take notes, but to pay fuji at ten
tion to the t raining activity. Assu re them that your 
handouts (and this Research Guide) contain all rel
evant in fo rmation. 

• Keep your training activities practical. Reduce the
ory to the minimum that is necessary to understand 
the practical exercises. 

• Use the questions on page 4 (or a selection of ques
tions) for examinations (quizzes, per iodica l tests, 
etc. ). Al low consultation of handou ts and books 
during examinations . 

• Promote interaction of train ees . Allow qu estions, 
but do not deviate from the subject. 

• Respect the t ime allotted. 
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Specifically: 

• Ask trainees about experiences with water supply on 
their research stations (10 minutes). 

• Present your subject, using the study materials 
suggested on page 3 (45 minutes). 

Have real samples of different species of fish avail
able . 

You may photocopy the illustrations of the Research 
Guide on transparencies for projection with an 
overhead projector. 

• Carry out the practicals suggested on page 3 (2 
hours). When practicing a particular technique, 
make sure that each trainee has opportunity to 
practice. You may have to conduct the practicals in 
simultaneous group exercises. 

Organize your practicals/demonstrations we ll . 
Keep trainees busy. Prevent trainees from scatter
ing around the lake. 
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The Inremationallnsritute of Tropical Agriculture (UTA) is an intema
tional agricultural research center in the Consultative Group on Incema
tional Agricultural Research (CGIAR), which is an association of about 
SO countries, inrernational and regional organizations, and privare 
foundations. /fTA seeks to increase agricultural production in a sustain· 
able way, In order to improve [he nutritional status and well-being of 
people in rropkal sub-Saharan Africa. To achieve thiS goal, IITA CM* 
ducts research and training, promes information, collects and exchanges 
germplasm. and encourages transfer o( technology, in partnership Mth 
Afncan nacional agricultural research and deve~r programs. 

L 'lnstitut If1t~ational d'agricultlXe rropicale (ITA) est un centre in
remarional de recherche agricole, membre do Groupe consultatif pour la 
recherche agricole intemationale (GCRAJ), une associarion regroupant 
quelque 50pays, organisations intemationaJes et regionales et fondations 
privees. L "fTA a pour objectif d'accroitre durablernent /a production 
agricoJe, alin d'ameliorer I'a/imentation et Ie bien-etre des populations 
de I'Afrique tropicale subsaharienne. Pour atteindre cet objectif, I'IrrA 
mhH: des activites de recherche et de formation. 6vuJgue des informa
tions, reunit et khange du materiel generique et encourage Ie transfert 
de technologies en collaboration avec les programmes naticJNux africains 
de recherche et developpemenr. 

o Instituto Inremacional de Agricultura Tropical (lfTA) e um centro 
intemacional de invesrig~~ agricola pertencendo so Grupo Consultivo 
para Investig~~ Agrlcola Intemacional (GOAJ), uma associafJo de 
cerca de 50 paises, organiz~6es intemadonais e regionais e fundaf6es 
privadas. 0 IfTA procura aumentar duravelmente a procJufao agricola 
para melhorar a aliment~ao e 0 bem-esrar das popu/~6es da Africa 
tropical so sui do Sahara. Para alcallfar esse objetivo. 0 IfTA conduz 
acrivkiades de inves~ao e treinamento, fomece informaf6es. re{Jne e 
tron material g~tico e favorece a transferinda de tecnologias en cola
boraflo com os programas nacionais africanos de investiga(:lo e 
desenvoMmienro. 


