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ABSTRACT

The design and cost analysis of gravitational drip irigation system was carried out m the
Department of Agricultural Engineering Faculty nl’ﬁ'l'ucl‘mulngy University of Ibadan

This irvigation system was designed to suit farmlands not more than one hectare o
simall-scale larmers to irrigate vegetable crops. Before the design proper, preliminar
studies were carried out and climatological data were collected, which was used o
determine the rate of crop evapotranspiration used for the system’s design Lo

4.50mm/iday for Ibadan climatic zone. The system has 100 laterals each of which 15 50n,
long with each lateral having pressure-compensating emitters to distribute water and the
r‘imi‘nTiu{* is also 100m long. A model of the gravitational drip irrigation system was
designed and tested. The test carried out on the model system shows that it can deliver
2 1-liter/ hour of water with an operating head of 0.969m"and _the overall syslem’s
efliciency was found to be 94%. The efficiency ol the system buup]éd with the
installation and cost analysis shows that the system can be acquired and maintained by
peasant farmers and still performs creditably well, when compared to the conventional

drip irrigation system.
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CHAPTER ONE

O INTRODUCTION .
Rainfall is critical in particular because it replenishes the ground water. which plants use. 1t

varies [rom region to region i.e. desert receives less than 250mm ol rainfall and

E‘thl:liur'i:.t.lfl ropical receives more than 2000mm of rainfall (Microsoll, 2001). The

consequence of rainfall variation is that it affect’s planting throughout the year. To produce

the required food ¢rops needed to feed the teaming population, a means ol providimg water

al the right time and quantity other than natural precipitation is therefore inevitable.

This was what led to the use of surface water from the streams. rivers-and lakes by the

carliest society and from dams, canals ﬂn{:i pumping stations in reeent times o supplement

the moisture needed for plant growth. This process is referred to as irrigation. According o

Ogedengbe (2003h), irrigation is primarily the artificial application of water to the soil*to

susliain |'r1:m-| growth. Ie explains further that it might also-be used for purposes such as: o
remave excess soluble salt from the soil, to soften hardpan during tillage operation and 1o

reduce the ellect of soil piping. ’
Irrigation has greatly impacted on the amount of cultivated land and hence the increase
food production throughout the world (See Figure 1). 15% of all the land under cultivation 1s

irrigated but often produces over twice the yield of non-irrigated field (Microsoft. 2001 ).
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figure 1: a chart showing the impact of irrigation on
cultivated land in the world.



Undoubtedly, irrigation has substantial advantage over rain fed farming and these include
higher gross yield per hectare, food production under severe condition of water supply.
employment gt;l'icl'ﬂﬁﬂﬂ. and decrease in poverty and increase in [oreign exchange.
However, no system can be perfect so irrigation is faced with some huge challenges which
mclude: the accumulation of salt in the top soil which stunt plant growth. high initial
imvestment in water supply, delivery systems and land preparation and the need ol trained
personnel that is proficient in setting up and maintaining irrigation systems. [0 conserve
waler and improve crop vield has been a major challenge in irrigation practice. Johan (2007
in his article published in land and water international, pointed out that:

“55% of the world population would be facing water scarcity probiem by 20257
Ihis is because, of the estimated annual human requirement, larger volume ol awater 1s
eeded- 1o produce food (about 90% is needed to support plant-growth) thus leaving o
smaller volume for human other needs. The rising cost of energy, scarcily ol goods, land.
waler and, increasing demand for agricultural products made the search for new knowledpe
on how to improve the efficiency of irrigation systems and the imperative to disseminate
apply the knn{vledgc gained to date more urgent than ever (Stewart and Wielson, 199()
Science and technology has been able 1o break’ new grounds with a view to solving this
problem through drip irrigation. This system takes into account the efficient use ol water,
which is indicated by its higher efficiency over the other conventional irrigation systems i
95 %%, 75 %o and 45% for drip, sprinkler and surface irrigation respectively. For agricultur: 1o
sustain/supply the lood requirement for the ever-increasing world population and with
view 1o conserve water for other domestic use, then an irrigation system with high rate ol

waler use elficiency is'worth considering

k. 1: OBJECTIVES OF THE PROJECT
(1) To designecost effective gravitational drip irrigation system as an alternative 1o a pump
drip iigalion system using available materials.

() To determine the elficiency of the system model.



CHAPTER TWO

2.0: LITERATURE REVIEW

The dependence of the human race on irrigation can be traced to some biblical reference and

the history of the emergence and development of some civilization. (Schwab et al. 1993).

According to historical records the Egyptians were the first to use irrigation along the Nile

River about 5000 13.C. The Sumerians, as early as 2400 B.C used irrigation to water field in

the Southern Mesopotamia (now Southern Iraq). The Chinese and Indians staried T:Iﬁ'il'li_'-
irrigtion by 2200 and_ 1000 B.C The Peruvians and the Native Americans also used

irrigation before the time of Christ. (Microsoft, 2001).

The remains ‘ul' ancient water conveyance structure and irrigation systems wereevidences

that trrigation has been practiced since prehistoric times. (Schwab et al. 1993). The

Egyptian Shadoof; Archimedes's screw and the Persian wheel are some of the devices used

for lifting water {rom streams to irrigation fields in the past. (Microsoft, 2001). As al 1936

about 2/3 of the world’s most irrigated land is in five countries namely: India, China. Soviet

Linion. | nited States and Pakistan. (Schwab et al, 1993).°

Irrigation began in Africa (Egypt) when canals were constructed and uvsed to direct walter
[rom the Nile River to farmland. Before the European colonial rule there already existed a

signilicant African tradition of water management for irrigation i.e. in the east Alvican nift

there are extensive pre-colonial agricultural gravity fed irrigation system and in sub-Saharan

Africa (Zimbabwe), Dambos (small valley wetlands. which retain moisture to within 2.3
meters of the soil surface) were used for irrigation (Cosgrove and Petts, 1990). The two mosl

irigated areas in Africasre Egypt and Sudan accounting for about half of the irrigated area

while Nigeria and Madagascar also accounts for about 20% of the irrigated land.-About 0.6

million hectares.of land in Africa was under irrigation annually during the 18" eentury and

about 98.6% of eropped land area was under organized irrigation (mediunm/large scale)

during the same period. Development of irrigation in Africa was quite uneven unlike other

parts ol the world like Asia i.e. Africa has 10 times of land India has but in comparison India

irrigate nearly S times as much land (Ogedengbe, 2003a). The level of irrigated agriculture

in Nigeria has increased (see Table 2.1) and of the total irrigated area, more than 80% is

under surface irrigation (Yoder and Thurston. 1990).



Fable 2.1: Statistics of Irrigated Agriculture in Nigeria.

Total land area 98.3 million hectares
f_“'lﬂli_v:'.hiu area 3 million hectares
Crop coverage 5 million hectares
Irrigated area (1950) 120,000 hectares '
Irrigated area ( 1970) 800,000 hectares
Irnipated area (2001) 0.9 milhon hectares
Area under modern irrigation (2001) : 100,300 hectares

Source: Ogedengbe (2003a) and U.S Library of Congress (2003)

The northern region government in 1949 established the first irrigation agency. From 1977
to 1974 there was a severe Sahel drought that made the Federal and State Governmenl 1o,
expend a large sum of money on irrigation. The ministry of waler resources was established
in 1976 and in 1976 eleven water basin development authoritics were created. The south
Chad and the Bakolori irrigation project in Borno and Sokoto state are some ol the major
irrigation project. The Ogun-Osun; Benin-Owena river basin development authorities were
among the eleven river basin development authority created in 1975 (1 1S Library ol
Congress, 2003). Nigeria with its large area of cultivable land and with a meager fraction of
1t under prigation prodaces about 20-25% of the value of the nation’s agricultural output

from imigatedidand (Ogedengbe 2003a).

2.1: MICRO (TRICKLE) IRRIGATION SYSTEM

Trickle irrigation is the slow and steady application of water either directly onto the land
surface of into the root zond of the plant. This system works on the principle that only the
part of the root- zone of the crop (rather than the entire land surface) is irrigated so as (o

mainiain n]'rliilllilll waler level at the root-zone (James, 1993).

-



Research on trickle irrigation first began in Germany about 1860. In the 1940%s it was
introduced to England. With Increase in the availability of plastic pipes and development ol
emitters in tsrael (in the 1950s), it has since become an important method of irrigation in
Isracl, Japan, Lurope; Mexico and America (Schwab ct al. 1993).

Jess stryker’s indicated that while the efficiency of sprinkler irrigation system is above 73%
that of drip system is typically 90% and above, hence making it the most efficient irrigation
system. The benefits of drip irrigation system include the following: ’

s There is improved crop yield from a drip-irrigated land as compared to the use of other

irrigation methods.

e [t has higher use, application and conveyance efficiency.

e [t vperates under lower pressure and hence rcquir-:.a less energy.

e Saline water could be used to irrigate through drip system without plant damage.

e It controls weeds and reduces pest and diseases due to partial welting of the root zone
.

Il reqquires less labour and may be fully automated.

e lertilizer and pesticide can be incorporated into the system dnd its use is minimized.

The major disadvantages of drip irrigation are as follows:

o . The initial cost and requirement are high

. Ihere is high tendency of the system to clog due to the settling of suspended
particulaté material.

- There ig limitation of crop root development to the wetled portion.

. Salt problem may oceur because only a small portion of the root-zone is wel.
American Sociely of Agricultural Engincer (ASAE) classify trickle irrigation as follows:

. SUB-SURFACE IRRIGATION: It involves the use of point source emilters Lo
apply water below the ground surface. The plants make use of the water through capillary
action

. SPRAY IRRIGATION: It makes use of small spril;kler like device often called
|nicrn-,~:|i:prihklcrs lo spray water as a must over the land surface. They are less likely 1o clog
compared to sub-surface and drip irrigation systems. Loss due to wind drift and mapmmlun
are however very |‘ll}_.|1 with this type of system. )
= BUBBLER II{HI(JA"I TON: With this method water is added to the soil as a small

stream. Waler is applied through a tube attached to the lateral and it may be as large as 10
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mur. They are less susceptible to clogging due to its large diameter and higher watc
tliHEEIE‘H}.’.I: rate. Small basin may be constructed to control or contain the water.

. DRIP IRRIGATION: It was first developed in Isracl less than 35 yeas ago and
since then it has been disseminated to different part of the world -with great success
(Ogedengbe, 2003a). It is the steady and intermittent supply of water to a fraction ol soil. It
could be applied at single point on land throngh emitters or as a line source [rom closcly
spaced emitters or tubes. At this emitting points water is released at a rate that does nol
exceed the soils infiltration capacity, thereby penetrafing without ponding. Discharpe ratc
for point source and line source emitters are less than 12 L/h and 12 L/Wim respectively

(ASALL 1987).

2.2: BASIC COMPONENTS OF A DRIP IRRIGATION SYSTEM

A drip irrigation system consists essentially of a main line, submain, lateral. and E‘-Ill'illill.‘l"i.
he ancillary components include a valve, pressure regulator, filters, pressure gaupe.
fertilizer application component, backflow preventer and end cap (Michael, 1999),

*  MAINLINE AND SUBMAIN: The pipe that conveys waler from the water source 10
the suby main is the mainline and the sub maip-conveys water from the mainline 1o the
laternls. Mainline and sub main are normally made of polyvinyl chloride tubes but asbestos-
cement pipe 15 occasionally used for-main line. All main line and submain should he
provided with a manual or solenpid activated valve at it’s upstream and downstream 10
provide on and ol service for isolation purpose and peribdic Tushing.

»  LATERAL: It is the pipe, which actually conveys the water that would be distributed
onto the field and emitters are connected (o il. It is made from black polyvinyl chloride
_ tubes, ;
* EMITTER: It isthat part of the drip system that actually deliver water to plant root-
zone. Generally,oit has smaller passages for discharging water and is prone to physical.
chemical and biologically induced clogging as compared to bubble or micro sprinkler. Most ™
poinl ‘soutCe emitlers might be on-line or in-line and it can also be classified as long path.
orifice and pressure compensating emitters. The line source emitters are porous’pipe. which
discharge water along its entire length. Mono-walled and bi-walled perforated “polvethylene

pipe are commoily used line source emitters



o VALVIE: It turns on and off water flow at any point within the system. 1t could by
automatic or n'mnunl depending on the systems design. The use of an anti-siphon valve (a
valve with built in backflow preventer) saves money because it eliminates the use ol
backllow preventer valve.

s PRESSURE REGULATOR: This component is needed il the pressure is too high
either in the mainline or submain, so as to regulate the pressure as desired. It can be installed
before or after the valve but traditionally itis installed after the valve.

e FILTER: Its function is 1o purify water for irrigation from suspended-ampuntics to
prevent blockage ol the pipes and hole of the drip nozzles (emitter). Settling hasin, sand, o

media lilter screen. cartridge filter and centrifugal separator are all used as filters. It may he

installed before the valve, pressure regulator or al the water sourge to protect the valve o

pressurt regulator,

o PRESSURE GUAGE It is a metering device, attached within the S\-"ilETl:l to determine
pressme atl a u.,:lmn point. They are very important so asto monitor the ';:fqtem closely.
 FERTIL lf,lf R APPLICATOR: This component helps to apply fertilizer to the systems
waler line and it is optional. The fertilizers used are the water-soluble fertilizer.

* BACKFLOW PREVENTER: It prevents water from [lowing back to the water source
It 15 needed when water is sourced from the local water authority.

e LEND CAP: It helps to prevent walter from running out at the end of the drip tubes.

The drip prigation system explained above obscures the concepl of essential simplicity Jdue
to its highly sophisticated components. It is mostly vsed in industrialized nation and 4
main justiffcation of such capital-intensive project is to reduce cost of labour. The same
cangot be said of the African (developing countries) in acquisition of such system due 1o
cost. In this situation a simplified irrigation system is desirable 16 be designed. This should
be done to-facilitate installation and maintenance while retaining the basic principles of high
clhiciency and fow volume of irrigation water use. An effort in this direction has lead 1o

researchin Israel towards designing a gravitational drip irrigation system (Israel Information

Center. 2003).



CHAPTER THREE

3.0: MATERIALS AND METHODS
I'ie preliminary process in the design of this gravitational drip irrigation system includes:
the collection and the collation of data needed for the design, the calculation of the rate ol

evapotraispiration and determining the crop water and irrigation requirements.

3.1: COLLECTION AND COLLATION OF DATA

The initial procedure in the design of this system involves the collection and collation of ;
climatological data of the area where the system will be used. This is becansethe success ol
the project depends on the location data. The data used to design this systeim in-t:lmlr:s'.
3.1.1: CLIMATIC DATA: The consumptive use rate of crops differ lrom one location o
the other due 1o the elfects of climate, which depends on the interaction of it component: in
conjunction with lactors like soil and plant. Climatic data are mainly collected from the
appropriate government agency responsible for such: The climatic data used for the purposye
ol this project was extrapolated from old c]i.malic data files of Ibadan over a period ol 20
vears. The files consist of climatological data ol Ibadan over series of years, which was
imputted*into a program (CropWat for Windows Version 4.3) developed by Martin Smith ol
Land and Water Development, a ‘division of F.A.O. Derek Clarke ol the Institute, ol
Irrigation and Development studies, University of Southampton: and Khalied El-ackan ol
the National Water Research eenter Egypt to calculate the Peak Fvapotranspiration rate ol

Ihadan. The elimatic laclors include;

. RAINFALL: It is a measure of depth of water [alling on a horizontal surface over o
period of ll:l:v'.'-'r: weck, ‘month or year. It is very important in that it dictates t.he agricultural
use of land, In arid region like Israel, irrigation is total while in tropical region like Southerm
Nigeria (Ibadan) it is supplemental. In terms of irrigation, rainfall is the most useful [
irigation planning (scheduling). A reliable rainfall data spanning 5-20 years is desirable
Ram pauge is used to measure rainfall and the unit is in mm or ecm. Not all rainfall 1=

cllective except the part that contributes 1o evapotranspiration i.e. runoff during heavy



minfall reduces it effectiveness. The formula below is used for estimating the ellective
ramlfall. .

P. =1ED) (1.25 P*#1 - 2.93) (107 0095%€T)

(D) = 0.53 + 0.0116D - 8.94 x 10°D* +2.32 x 107 D’, Source: Schwab et al (1993)

where: P, = estimated effective rainfall (mm); P = mean monthly rainfall {mm);

- -

11 = average monthly evapotranspiration (mm}): {{D) = adjustment [actor;
1D = soil water delicit (mm). .
The effective monthly rainfall of Ibadan over a period of 20 years extracted fiom the old
climatic data of Ibadan is given in Table3.1. It can be deduced from Table 3+ that low
rainfall occurs from November to February (dry scason) while heavy rainfall occur between
the periods of March 1o October in Ibadan. Hence drip irrigation would be ol tremendous
benelit 10 a farmerin Ibadan during the dry season. |
. TEMPARATURE AND HUMIDITY: These are the most important atmospheric
lactor alfecting the transpiration of water from the-stdmata of plants. Temperature is o
measure of how cold or hot a body is while humidity'is the amount of water present in i
volume of air. Temperature is measured usiig thermometer calibrated in degree centigrade
while humidity is measured using the wet and dry bulb thermometers. Increasing the
hunridity ol air would decrease the~tite of transpiration of plants, but the higher the
lemperature of a region the ingher the rate of transpiration. From Table 3.3 it could be
deduced that humidity of Ihadansincreases steadily from March to September and this i
where the higher quantity of rainfall occurs.

. WIND: It can be defined as air in molion. It either increases or decreascs
transpiration rate and it sweeps away any layer of vapour accumulated around plants leal

I'he rate ol transpivation increases if the air around plant Ieaf is replaced with warmer and/os
more lhumidhaie The anemometer is used to measure wind velocity (Km/d) and wind vanc

indicatessitudirection, The wind value used to calculate evapotranspiration rate for this
purpose was measured at a height of 2 I:I‘IE_IEIS above ground level. From Table 3.3 1t i
shown that wind speed is highest during the period of low rainfall in Ibadan i.e. dry season

. SOLAR RADIATION: It has a pronounced cffect on transpiration by raising The

temperature of the plant leal above that of the surrounding air and hence transpiration

L]
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increases. It also triggers the opening and closing of the stomata due to the presence ol light
(short-wave .rmlialiﬂn} i.e. the stomata of most plants open during the day and closes during _
1I:u: might. 11s measured in mm water/day or MJ/m?/d. The value of the mean solar radiation
ol Ihadan is shown in Table 3.3, .

- SUNSHINE HOURS: Sunshine duration is relatively very important as other
climatic lactor.as regards evapotranspiration rate. It delermines the rate of photosynthesis
and this process in turn has an effect on the amount of water used by the plant during the
day. 1t is measured in hours. The value of the mean sunshine hours of Ibadan is shown

Lable 3.3.

3.1.2: S0OIL DATA

The soil is the medium in which plants gn.uw and it also store the water needed by plant. A
sound knowledge of soil and water relationship is a prerequisite to improvement in irrigation
practice. The entry rate of water into the soil, its retention, movement and availability-to
plant root are all physical phenomenon of ﬁ’ilter i soil. The soil physical properlies tha

alleet the quantity and efficiency of a drip irrigation system include;

- SOIL STRUCTURE AND TEXTURE: For the purpose of this project, a medium
textured soil was the type of soil that thé farmland of Ibadan is assumed tg have because
most ol the soil i Ihadan is medium textured. Table 3.2 shows the property ol a medium
textured soil and these values were adapted from the old soil data of Ibadan.

e SOIL INFILTRATION CHARACTERISTICS: Infiltration is waler movement down
the surlace of the soil under the force of gravity. The rate of infiltration is affected by thy
soil porosity. permeability and rainfall intensity. The structure and texture of the soil also
affects the infiltration capacity of the soil i.e. water infiltrates rapidly in a coarse sandy soil

but reverse, is, the case in a fine texlure;l clay soil (because i’ restrict water movement
through<it). For good planning of a drip irrigation system it is expedient to make sure thal

the ratewof water application by the system does not exceed the infiltration rate. This i+ to
prevent |ml;ding of water and as a result, to guard against the wastage of water during
irrigmtion. ‘

. SOIL MOISTURE: Infiltration 1s water movement down the surface of the soil unde

the force of gravity. The rate of infiltration is affected by the soil porosity. permeability and

-
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rainfall intensity. The structure and texture of the soil also affects the infiltration capacity of
the snilli.u. water infiltrates rapidly in a coarse sandy soil but reverse is the case in a [ine
textured clay: soil (because it restrict water movement through it). For good planning ol a
drip il'l.'igillitlll system it is necessary to ensure that the rate of water application by the
system does not exceed the infiltration rate. This is to prevent ponding of water and as a
result, 1o guard apainst the wastage of water during irrigation. The field capacity (f.c) and
the permanent wilting point (p.w.p), is defined as the upper and the lower limit respectively
of soil moisture available to plant. The available water zone represents the moisture, which
can be stored in the soil for subsequent use by plant. The readily available waler is that

portion ol the available moisture that is most easily extracted by plants i:e: about 75% ol the

available moisture, while the unavailable moisture cannot be used by plants.

3.2: CALCULATION OF EVAPOTRANSPIRATION RATE

I'he evaporation of water from the soil surface, coupled with the transpiration of water from
plant 1o the atmosphere is inseparable. These two processes are. singly referred 1o as
evapotranspiration, which is often known as consumptive vse. To design any irrigation
Hl.‘ht.'l]'lt..', it is pertinent that evapotranspiration rate of crop be evaluated. This is because in
the absence of ramnfall, crop evapotranspiration have to be provided for by irrigation. The
various methods used in determining crop evapotranspiration can be divided into two
categones, which include: -

*  DIRECT METHOD: This involves the use ol laboratory equipment. This method
vaudL:s: the use of lysimeter, field water balance method, soil-moisture depletion studics
and lield experimental plots. E

° EMPERICAL FORMULAE: This involves the use of formulae, It is very Lj!iﬂ'll..'ll." 10
Sbtam or estniate the rate of evaporation directly from experiménlal field, so it is olten
defermined throngh calculations by using climatological data. The data discussed above are
used an the process of estimating the rate of evapotranspiration by cakeulation.  The
empirical formula used in this project is the Penman-Monteih method and the estimated

values are as shown in Table 3.3,



Table: 3.1 Average Rainfall Data for Ihadan.

S Tatal ;ainfall Effective ;ainfalla

g (mm/manth) (p/manER)
.J;ﬁugfﬁ iG.D 9.8
February 22.0. 21.2
March 89.0 76.3
April 132.0 10B.1
May 149.0 1135
June 189.0 131 .9
&uly 160.0 119.0
August 86.0 74.2
September 178.0 1973
October 155.0 116.6
Hovember 42 .0 39.2
December 10.0 9.8

Source: CropWat for Windows Version 4.3

Table 3.2 The Properties of Soil Used

'80FL DATA-
Soil description Medium

Total available soil moisture (mm/m day) 140.0

Maximum rain infiltration rate (mm/day) 40.0
Maximum rooting depth (m) 900.0
Initial moisture depletion (%) 0,0

Source: CropWat for Windows Version 4.3



»
Soil moisture content
4 = _P/ 4 ™ Saturation
Gravitational point
waler
i /  Field
. capagcity
Capillary Capillar
water'
yatlable

waler
' t = Permanent
Hygroscopic vilting point
water

Inavailable
waler

-
L

Figure 3.1: Soil Moisture Quantities and Drainage Characteristics

Sounrce: Ogedengbe (2003h)



Table 3.3: Climate and Evapotranspiration data

Bt je i ; CpopWat 4 Windows Ver.d§
[ e s 1 i -
(SRR S R R R R S R R R R R R A R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R

Climate and ETo (grass) Data .

-

e R e RS R R R A R SR R A AR R R R R E R R AR SRR R R E RS RN

Data Souree: D:\CROP\CLIMATE\IBADAN.PEN

Country : Higeria Station : Ibadan
Altitude: 228 meter(s) above M.5.L.

Latitude: 7.26 Deg. (Horth) Longitude: 3.54-Deg. (EBast)
Month MaxTenp MiniTemp Humidity Wind Spd. SunShine Solar Rad. ETo
(deg.C) (deg.C) (£3] (Km/d) {Hours) (MT/m2/d) (mm /)
January 32.8 20.6 T0.0 104 .0 & 17.6 4.09
e — 34.1 21.3 68.0 1040 6 19.2 "4, 5%
March ~  34.3  22.5 72.0 86.0 6.3 19.1 4.48
T April 33.8 22.5 72.0 69.0 3 18.°7 4.26
May 31.5 22.1 6.0 65.0 6.1 18.3 3.98
June 29.7 21.6 79.0 69.0 16.4 3. 50
July 27.8 21.0 81.0 43.0 13.5 2.82
hugust P~ 21.0 81.0 69.0 12.8 Z2.82
Septemnbar 29.2 21.Q 79.0 69.0 3.0 13.9 3.1
October 30.3 20°.8 77.0 69.0 . 17.0 3.8]
MNovembar 3148 21.0 74.0 B6.0 7 18.2 3.9
December 32,3 20.6 72.0 86.0 17.6 31.86
Average 31.3 21.3 T5:1 T76.9 5.3 16.9 2.75

Pen-HMon eguation was used in ETo calculations with the following wvaluas
for Angstrom's Coefficients:
a = 0.25 b=0.5

Sewrree: CropWat for Windows Version 4.3



CHAPTER FOUR

40 DESIGN

Designing a gravitational drip irrigation system differ to some extent from the processcs
used 1o design other irrigation systems. The design starts with the systems layoul and
determining the type of emitter that would be used. Then the number and diameter of
laterals and mainline, coupled with other ancillary components, would be specified.

41 PEAK  EVAPOTRANSPIRATION RATE FOR CROPS UNDER  DRIP
TRRIGATIHON

I'he raje of evapotranspiration under drip irrigation system is not well defined since the arca
is not entirely shaded compared to the conventional drip system that irrigates the whole land.
Schwab et al (1993) suggested the following water use rate for drip irrigation design.
s =El =1/ 85 - 41"
‘ﬁ"huru:: 151, = Peak evapotranspiration rate for cropsunder drip irrigation (mm/day)

I" = PPercentage of the total area shaded by the crop (%) '

LT = Peak conventional evapotranspiration rate for the crop (mm/day)

I'he peak conventional evapotranspiration rate (Table 3.3) was 4.56 mm/day (this value was
selected because 1t is the maximun rate of evapotranspiration for the location). Assuming a
matured vegetable plant shaded 80% of the area, and then the peak evapotranspiration rate
[or this design is; ‘
Ty =456 = 80 / 85 =429 mm/day
A2 VOLUME OF WATER REQUIRED PER PLANT

e volume of water that is required by plant is a function ul" the peak evapotranspirgtion
rate aned the emission uniformity (Schwab et al, 1993). Hence;

ET,x area / crop

Volume ol water / plant = {(4.2)
2 Eu
Where: Emission Uniformity (Eu) = 87.5% (See appendix 1)

Area / crop ="0.5m x 0.5m
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1y 429 mmdday = 0.00429 m/day. Therefore the volume of water required per plant pei
day is :
(00429 = 0.5 x 0.5

- —  =0.00123 m’ / day = 1.23 Vday

0 .875

A3 ENITTER DISCHARGE

Phe emitter discharge will depend on the hours of operation per day to supply the required
volume of water to the plant. The volume of water required per plant per-day 1s 1.23 /day
(005125 Vhr) IF 2 liters is delivered per hour by the emitter (Available-drip emitters from
-Dizengoll Agric. A division of Dizengofl’ West Africa Nig. Lid, Jwo road, lyana Church,
||-;::i.'||1!.

Then 1.23 Titers will be delivered in 1.23/2 =0.615 hours. Henge, the irrigation schedule will
be (0.615 hours per day (approximately 37 min per day) :

Phis implies fhat each lateral would deliver 50 x 0:051251/hr x 0.615hr = 1.5759 liters (since
there arve 50 enntters on a lateral) and the mainline would deliver 100 x 1.5759 | = 157.50
liters (since three are 100 laterals on the mainling).

The head l|1ru.<;!<l1u'¢ in m) of reservoirabove the emitters fixed on the laterals (the datum) is
given thus:

Required Discharge per Emitter = 0.05125 Vhr

Length ol Lateral = 50 m

Spacing between Emitters-on a Lateral = 0.6 m

No ol Enutters per fatéral = 50/ 0.6 = 83.33
Iischarge per lateral~ 0.05125 Vhr x 83 =4.27 l/hr

e pressure at which the lateral would operate so that the emitter could deliver the
spcuil'lu-;! amount of water (2 I/hr) was obtained from the manufacturer’s chait and the value
was approximately 2.5 meters respectively. Therefore, pressure in the lateral is 25.65 k%,

given that 1 o of water-head is equivalent 1o 10.26 kPa.
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Ak EMITTER SELECTION

I'his depends on the crop to be irngated, filtratjon requirement and also on grower’s
preference. The various emitters include; line source, point source, bubbler and micro
sprinkler emitters. The point source emitter was chosen for this design due to its availabihity.
'ressure compensating, drippers (N ETAF IM) obtained from Dizengofl are equipped with an
independent pressure compensating mechanism to ensure even distribution, regardless of the

lands topography. or water pressure level. It has a coeflicient of variation of 0,031 .

4.5: DESIGN OF 'i'lli': LATERAL AND MAINLINE
Ihe pressure variation in the lateral is normally kept within the range of the value chosen [or
the emission uniformity. (ASAE, 1985)

o L2 G
Fu=100(1.0- —— €,) — (4.3)
n (a
Where: Eu = the uniformity of emitter discharge rates throughout the system (0.875)

n = the number of emitters per plant (1)

Cy =manulacturers coellicient of variation (0.03)

Q= minimum emitter discharge rate for the mipimum pressure in the system (1/hr)

(o —average or design emitter dischargé rale (1/hr)

o/ Q= ratio of mininum to average emitter discharge

Thus G/ qe= 87.5 /100 {1- (1.27x0.03/1)}=0.91

I'he ahove statement impliés that the pressure variation in the system should be such that the

rako between the minimum emitter discharge and the average emitler discharge must not
exceed 0,91,
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L6: FRICTIONAL LOSS CALCULATION IN THIE LATERAL
Ihe frictional loss in the lateral was calculated by using the Darcy-Weisbach equation,
which s written in the form

(K)(C) (L)Y (O™

iR (4d)
[y

"-.’Ir:hl'rr. Ik = frictional factor that depends on pipe material

1. = length of pipe (m); Q = flow rate (I/min); D = diameter of pipe (mm) .

C.m, n = constants (See in appendix 2 respectively)

I'he value of K can be determined from the formula

K= 0811 (f/g) _ (4.5)

Where: = the frictional factor and g = acceleration due to gravity

=64/ Re: . (4.6)

FFor Re < 2000 (the [low is laminar)

=032 ReM : (4.7)

For Rebetween 2,000 and 10,000 (the flowis turbulent)
[=0.80 + 2.0log[Re/NI] (4.8)
For Re greater than 100,000 (fully twurbulent flow)
(pyDy(vy ~
Ré ' ) {4.9)
(Ka) ()

Where: Re = Reynolds number (dimensionless); p = density of water {gfcm"t‘};
v = average veloeity (em/s); p = Viscosity of fluid (N-s/m”)

K= constant i‘'e. 10 for p in glem’ _

Barl losses fram on line emitters, which protrude through the, pipe wall 10 obstruct [low,
must alse-be included in the losses due 10 head. Thése losses are read from a graph given in
as equivalent pipe length in feet for various sizes of barbs and inside diameter of lateral
{Lnes, 1993),

lo rhuin e @ lateral pipe diameter 16, 18 and 20mm diameter pipe would be considered for
selecnion. Taking the 16mm diameter pipe first, the head loss can be calculated thus

Letp =1 g/em’, D = 16em, Q = 1.5759/3600 (I/s), p =1.002 x 107 at 20°%, Ky = 10
Nelocity (v) = Q/A .

-
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Where: A = area of pipe (nD/4)

1.5759/3600 Vs x 1000 em’
g - =0.2177 cm/s
(1.6em)* x 3.142/4

= L.6x0.2177
Res= - === = 34.76
10 % 1002 %107
Sinee Re is < 2,000, then the flow is laminar hence
= 6d/3.76 = I._Ex'él 12
K=0811x 1.8412/9.81 =0.1522
(‘orrecting lor barb losses, equivalent length L = 50 + (number of emission device) x €
Where; €y =0.36 1t = 0.1 1m; and no of emission device is 83
. =50+ 83 x 0.1522 =62.63m
0.03 % 277778 % 62.63 x (0.0263)*

H = = 3.44x 10 m
. (16)°

-

I'he results of head loss for other pipe diameter and cost per meter length of lateral is shown

m Fahle 4.3, The 16 mm pipe was chosen due to the low cost per meter length when

compared with the other two pipe diameters that can equally fit into the design. When tested

for pressure vartation Le. whether it is within the acceptable range before usage compared (o

the other pipes as a result of its lower cost. The pressure variation within the lateral can be

calculated thus; Pressure vaniation in pipe = P, — Py _("l.H}

Py =1y —k (hi+ ¥2) T (410)
Source: Jmnesi’l!i‘%).

Where; Py, Py = pressure at upstream and downstream positions, respectively (kPa)

hy = entrgy loss in pipe between upstream and downstream (m)

Ve = elevation dillerence between upstream and downstream (m)

k = unit constant (k = 9.81 for Py, and Py in kPa)

By = CxHy + M; (4.11)
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Where [is a constant depending on the method of estimating Hy It is 0,338, for 100 numbe
of outlets which is the nearest to the designed value of 83: and m=2 in Darcy-Weishach
eyuation (see appendix 2).
minor losses through fittings (it is assumed negligible since there ure no losses along

the pipe line)
Uherelore Iy = (1.8412 = 3.44 = t'['l'"1} (=63 = 10"
Subsiituting into equation 4. 10 gives 'y = 25.65 ”.‘31 % 6.34 x 10" =25.64 kPa
I'ressure vanation = (25.65 — 25.64) =0. 01 kPa

\ pressure variation of 45 % is given as the design criteria for chousing a lateral pipe
diameter in drip system (Larry, 1988). The above pressure variation value is within design
rnge. Also, the 16 mm pipe cost less. Thus the design is acceptable and hence the kyeral

desien 1s.alk,

Fahle L2 Eqguation 4.4 Parameters.

'il.-‘rrJ'.'un" of computing 1, C m "
Darey-Weisbach 297778 2.0 1.0
Hazen-Williams 591722 1.85 1.17
Scabey 610042 - 1.90 1.10

Source: Larry, (1998).

Table 4.3: Caleulated Head Loss and Cost of the lateral pipes

20

CAdaxa0t 196 x10% 1,19 kito

/m length pflateral - N80 N 140 N140
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4.7: FRICTIONAL LOSS CALCULATION IN THE MAIN LINE

The m;.nin line pipe diameter that is available is the 25mm and 30mm. Choosing the 30mm
pipe. the length of main that will be used to distribute water to the laterals is 100 melers.

[he rate of flow of water in the main line would be the rate of flow in each of the lateral
multiplied by the number of laterals (Q in the main = 1.5759 x 100 = 157.59 I/hr)

157.59 / 3600 (I/s) x 1000 (¢cm®)
T e ="l —— =6.1921 cm/s

(3em)?x3.1421/4

I« 10 % 6.1921
% =6179.73

'i{t‘ — - - -
10 x 1.002 x 107

Since Re is between 2,000 and 10,000, the flow is turbulent, hence;

025
»

[=0.32 Re =0.0361

K=0.811x0.0361/9.81=0.0030

0.0030 x 277778 % 100 x (2.6265)°
[ T = =235 x 10%m
(30)°

I'he result of head loss in the 25mm diameter pipe is also computed and tabulated below,

Table 4.4: Caleulated IHead Loss and cost of the Main pipe

 Gdex 10

NS

Ihe 30mm pipe diameter was chosen due to its lower head loss so that it is tested for
pressure vartationt. The pressure variation in the main line pipe is found thus;

Iy=0.0361 x 2.35 x 107 + M, (from4.11)
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My = minor losses = k v/ 2p

Where, V = 6,192 co/s = 0.06192 m/s

e bovas coeficient (i s 1.8 for stondard tee entrance)

My tor 101 standard tee coupler joining tl‘le lateral to the main line equals

101 = 1.8 = 006192
S ~3.55x 10%m
2 %981

“Ien by = 0.0361 < 2.35x107 + 3.55 x 107 =3.63 x 10”m

I’y in the main is the P, at the lateral = 25.65 kPa

P, = 25.65 1 9.81 (3.63 x 107+ 0) = 26.00 kPa

Pressure variation = 26.00 — 25.65 = 0.35 kPa

I'he pressure delerence in this design is very small i.e. not up to 10 % of the pressure in the

mainline (James,.1993). Therefore the mainline design is.0k.
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CHAPTER FIVE

5.'{:1 DESIGN DISCUSSION
5.1. SYSTEMS PERFORMANCE- EFFICIENCY. _
Ihe overall efficiency of a farm irrigation system is the percentage ol water
) supplied to the farm that is beneficially used for irrigation. Net economic
efficiency is to be eslimated by mathematical expectation of -additional net
income. The overall performance of this designed irrigation scheme is obtained
using the equation suggested by Larry (1998), presented bellow:

E={E00.% ExT00 3% EJTO0) cvornvamiinumi gy i 51
Where,
£, = overall system efficiency
=, = reservoir storage efficiency
- = conveyance effliciency

E, = application efficiency

3. 1.1. Conveyance Efficiency. .
This Is the ratio of amount of water delivered to the pipeline from the reservoir, to
" the amounl delivered to the conveyance system. Larry (1998) gives equation 5 2
to be used in computing E..

[T AT T e S 5.2
Where
Vi = volume of water delivered by the conveyance system (outflow), and

Vi = volume of waler delivered fo the pipeline system (inflow).

5.1.2 Application Efficiency

Ihis is the ratio of volume of water beneficially used by the crop, V,, to the
volume of water delivered to the root zone area V,. For each and all field, E, can
he-::ompuled using equation 5.3 (Larry, 1998).

E,] = 10{]{”!11”"4"’3] ........................................................ 5.3.
Now, Vi, = volume of waler delivered - ET,



5.1.3 Reservoir Storage Efficiency
“The efficiency with which water is stored in a reservoir is affected by many faclors,
the most important being evaporation in this case. Since the lank is covered,
evaporalion loss is assumed negligible. Therefore, in computing this efficiency.
g S (VW BNV cisicminicos it s s s SRS SR 54,

Where, .

V. =outllow volume from the reservoir during a time interval

V, = inflow volume into the reservoir during a time interval

/s = change in storage during a time interval.

5.2 COST ANALYSIS

One major important objective of this irrigation system design is determining the
expecled annual cost of owing and operating the system. This is in anticipation (hat
banks, governmenl agencies and private individuals for example, could -.use it to

-evaluate the ecornomic viability of the project and develop suitable arrangements

where and when necessary.

5.2.1 Fixed cost
I'his is the t.]WI‘}Grhllip cosl. It is dependent on the level of the system used. Table

5.1 shows equipmenlts used and their corresponding price quotations. This is the

inttial cost for this project as at February 2004,

5.2.2 Operating cost. ;

Ihe annual eperating cost includes-the cosl of waler, energy, maintenance and
repair, and labour. The effect of escalating cosl is necessarily ignored due to the
fluctuations in the Nigerian exchange rate. :
Annual water cost- In many locations, irrigators are charged for the waler they
used. Charges are normally assessed on volume basis.

Energy cost- The annual energy cost includes all forms of energy used to operate

the system. Calculating the quantities of energy used annually to irrigate farm and
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applying the appropriate price estimate. For this design il is taken as the enerqgy
requileé for lifting water into the overhead tank. :

Maintenanoe and repair cost- this depends on the number of hour that the system
operales, the operaling environment, and the quality of maintenance. It should be
based on the local data whenever possible. Larry (1998) lists the ranges of percent
of initial costs that can be used to estimate annual maintenance and repair cosl for
several irrigation system components. The total annual cost of maintenance and

repair is the sum of the components cost. Hence annual maintenance and repair

cosl is given thus:

‘Reservoir: (2% of initial cost) = 0.02 x 11600 = N 232

Emitlers: (6.5% of initial cost) = 0.065 x 16600 = N-1079

F’i;ﬁesr (2% of initial cost) = 0.02 x 420000 = -N 8400
* Total ‘ N 9711

Other component parts annual maintenance and repair cosls are assumed

n{-egl'rgih-le. Thus, total maintenance and repair costs for the designed.system is N
9711

I'he design drawing of the complete layout of the gravitational drip irrigation
syslem was carried out using AutoCAD software package. Part drawings A, B, C,

and D of the component parts were also included. All drawings were drawn to scale.
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Table 5.1. Bill of Quantity as at February 2004.

Material Qty . Unit price N Cost price N
Gale valve 1 300 300
Ball valve 1 550 550
Emittﬁ;r : 83 200 165[](]
Reservoir Tank 1 8800 8800
Refill Tank 1 2800 _ 1- 2800
Fibrous plumbing rope 25 80 2000
Adhesive 15 100 1500
Standard tee 100 . 80 8000
Lateral pipe 5000m 80/m 400000
Main pipe 100m~, * 200/m 20000
Clothing filters 2yd. 100 200
Elbow Connector 4 40 1600

Total * e 462,350
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APPENDIX
| Recommended Ranges of Design Emission Uniformity, ( K U)
Fmitter Type. Spacing (m) Topography Slope (%) EU Range (%)
Point source >4 Uniform <2 90 - 95
Steep or undulating =2 85+ 90
Pomt source - <4 Uniform ) <2 8590
Steep or undulating >2 80 — 90
[ine source All Uniform <2 80 - 90
Ste:ap or undulating >2 70— 85
Source: ASAE (1985%)
I Information needed to use equation 4.
Methods of Computing Hy  (S1 Units) Enghish Units m n
Darcy-Weisbach 277778 1.235 2.0 1.0
Hazen-Williams - 591722 1.000 1.85 .17
Scobey 610042 1.000 1.90 .10

Source: James (1993)
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POST GRADUATION EXPERIENCE
PREFACE

My association with the Nigerian Society of Engineers (NSE), Ibadan branch started
while I was an undergraduate student in the Department of Agricultural Engineering,
FFaculty of Technology, University of Ibadan between 1991/92 to 1997/98 academic session
e association was further strengthened when 1 contested for the NSE graduate of the yem
in 1999 and 2000 respectively. 1 was the first runner up in the 1999 contest while | became
the winner of the competition in the 2000 contest.

e post-graduation experience discussed in this report span a period.ol’ Iiﬁw years alter
praduation (i.e. from 1998 to date). The report highlighted the description ol praedis
underfaken and also supervised, the abstract or a summary of tlie main ideas. result

findings of the project work and the cost implications il applicable.

NYSC WORK EXPERIENCE (AUGUST 1998 -JULY 1999).
I was posted 1o Enugu State for the National Youth Service Corps Scheme. alier one
month orientation at the camp | was posted to the University of Nigeria, Nsukka. 1 had
the service vear with the Department cof Agricultural Engineering, Faculty of
Engimeering, University ol Nigeria. In the Department | was directly working as a Corps
member with Engr. Dr C.C. Mbajiorgu, a Senior Lecturer in Soil and Waler
Conservation and Control Engineering Option. The work experience gained during the
service year which had really prepared me for my present employment are enumerated
helow:
(#) Grading and supervision of assignments, course works and examinations of the
following courses;
CAGE 320 ydrology for Agrieultural Engineers.
AGLAE T Soil Mechanices for Agricultural Engineers.
AGTSST 1 Agricultural Land Clearing and Developiment.
AGLE 5324: Soil and Water Conservation Engineering.
cCOMP IMII : Fortran Programming for Sandwich Students.

COMP D271: Scientific Programming for diploma students.
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(h) Coordination of departmental Students’ association body known as [RRTTRAC
Business Manager during the launching of IRRITRAC magazine titled Agrotech.
Compilation of students’ lists for the Student Industrial Work Experience Scheme
(SIWES) Programme for two semesers. Co-orpanizers of the departmental week
with the Agricultural Engineering Students™ Society Executives.

1. PROJECT UNDERTAKEN AND PUBLISHED IN DECEMBER 1998,

Deseription: The Development and Evaluation of a flat-type wooden incubator.

Abstract: A flat-type, 60-egg capacity incubator was designed; constructed and tested.

The incubator differs Irom existing designs in that the cabinet.was made from 3-ply,

dram thick mterior grade plywood to reduce cost and at the same time enhance hea

insulation. Also, two kerosene lanterns were provided to supplement heat generation by
three 40W electric bulbs during electricity outages as commonly experienced in Nigeria.

When tested with 30 fertilized eggs of a cammonly sold chicken breed (broiler),

mcubated at average temperature of 38°C and relative humidity of 58%, the chicks were

hatched within 20 days. Relatively high pe.:r-.:enmges of fertility and hatchability of

86.2% and 76% respectively, as'well as a relatively low chick mortality rate of 18.5%

were recorded. ‘

Conclusion: The novel approach of using plywood as the construction material and

improvising the humidifiers and supplementary heat sources within the incubatgr paud

o with a relatively high percentage hatchability and a corresponding low mortality rate

obtained by hatehing with the incubator. The total cost of production of the incubator as

al 1998 when it was published was N3, 090.00. This research report has been shared
with other researchers and engineers by publishing the project ﬁndh;gs in Journal of

Applied Tropical Agriculture, Volume 3; Number 2; December 1998, ‘

L PROJECT UNDERTAKEN AND PUBLISHED IN NOVEMBER 2001.
Ihmcripiinq: Verilication of Discharge Coelficient of Rectangular Side Weirs
Abstract: The characteristics of flow over side weirs are taken into consideration to
verily the discharge coefficient for sub critical flow conditions under the assumption of

constant-specific energy. The main channel discharges, length ol weir crest and sill
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height of the weir are treated as controlled variables. The discharge coelficient Cd is
found to depend on the Upstream Froude No Fy and also on the ratio of sill height 1o
upstream flow depth 8/Yy. Simple linear regression analysis was conducted 10 establish
the relationship of Cd with both Fy and S/Y, taken separately while multiple regression
analysis was conducted to establish the relationship of Cd with both Iy au{! SY | taken
together. Cd, decreases with increase in Fy while Cd increases with increase in 8/Y)
ratio when taken separately. When taken together, it was clearly evident that variation in
Cd was largely due to 8/Y ratio while the effect of Fy was relatively negligible.

Conclusions: (1) Cd was computed on the assumption of estimating (he
downstream depth on the basis of constant specific-energy. Cd evaluated using depth
measurements of downstream section without recourse Ao constant specific-energy
assumption gave standard error of 0.9239 (ie. S, = 92.39%) from the analysis of the
aceuracy of the mean of flow depth measuremeént values of downstream section.

(2) A first-order  polynomial  from  multiple. regression analysis  describing  the
relationship o Cd with both Fy apd S/Y, ratio taken together was developed and the
result obtained validate the proposal expression for Cd by Singh er al. (1994)
“Discharge of Rectangular Side Weirs”, Journal of Irrigation and Drainage Engineering.
ASCE, 120 (4), 814 - 819. (3) Student’s t-distribution test shows that, Ihure: is no
signihicant difference between Cd values from experimental data and from mulliple
regression analysis at 0.01 level ol significance. (4) The itemized cost ol
construction of the reetangular main and branch channels for the project was estimated at
NLI, 050.00 as at. June 2000, when the project was undertaken in the Department of
Agricultural Engineering, University of Ibadan, The research findings were published in

Tournal of Applied Science and Technology, Volume 1, Number 1, November 2001,

30 PROJECT UNDERTAKEN AS EDITOR IN NOVEMBER 2002.

Deseription:  Agricultural Engineering in Nigeria: 30 years of University of [badan
Lxperience,

Preface: myself, Engr. Dr. E. A. Ajav and Engr. Dr. A. O. Raji, edited the book. 11 was

published as a contribution of Agricultural Engineering to Nigerian Agriculture as well
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ds other sectors of the economy. The book is designed to give the modest contributions

of Agricultural Engineering at the University of Ibadan since 1972, The history ol

Agricultural Engineering Department at the University of Ibadan is highlighted. - The

hook gives seven invited papers on different aspects of Agricultural Engineering and

they are:

(i

(1)

(i)

(1v)

[v)

(vt

(v

* Agricultural Engineering and the Society by Engr. Prof. 1. C. Igbeka; the present

Head of Department, University of Ibadan,

lLevel of Agricultural Mechanization in Nigeria by Lngr. Prof~E, U. Odigho;
Department of Agricultural Engineering, University of Nigeria, NsukKa.
Post-Harvest Technology in Nigeria by Engr. Dr. Ajisegiri: Department of
Agricultural Engineering, Federal University of Technology, Minna.

An Overview ol Oil palm Processing in Nigeria by Engr. G. A. Badmus; Head,

Agricultural Engineering Research Division, Nigerian Institute of Oil palm Research.

" Benin City.

Lnvironmental Waste Management in Nigeria: A Review by Prof. A Y. .‘*_'-m\gn:lnyin
and Engr. Dro A, Q. Coker; Agricultwal and Civil Engineering Departments
respect ivclj:', University of Ibadan.

Wood Processing and Utilization in Nigeria: The Present Situation and Fulwre
Prospects by Engr. Rtd/Profs E. B. Lucas and LEngr. Dr. A, O, Olorunnisola;
Agricultural Engineering Department, University ol Ibadan.

The Role of Agricultural Engineering in Industrial Development in Nigeria by A

Osobu.

The book was published by the Department of. Agricultural Engineering; University of
Ibadan in November 2002 with the vision “To achieve and sustain sell-sufficiency n

food andfiber through Engineering™.

L INTERNATIONAL POST GRADUATE TRAINING EXPERIENCE
Preamble: | attended the International Postgraduate Programme in Israel between 10"

of Marth to 6" of April 2003.

Deseription: The 16" International Postgraduate Course in Crop Weather Modelling.
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Abstract: The World Meteorological Organization (WMO), Regional Meteorological
Fraining Center (RMTC) for postgraduated training in applied meteorology, Bet-Dagan,
lsmel. organized the cowrse. It was funded by Israel’s center for International
Coopergtion, known as MASHAV in its Hebrew acronym. l'ounded in 1958, as part of
thie Ministry of Foreign Affairs and it is responsible for initiating and implementing
Isracl™s development cooperation Programme worldwide. A total of twenty participants
Irom eleven countries attended the course. Thyee came from Nigeria and others are; one
from China, two from Ethiopia, five from India, one [rom Mongolia, one [rom
NMyanmar, one from Philippines, three from Sri-Lanka, one from Thailand, one [rom
Uganda and the last participant came from Uzbekistan.

The modules and curriculum of subject taught includes; Use of Computer in Modelling,
Climate Requirements ol Crops, Simulation of Crop Yields; Study Demonstration’ Trips
and Religious Historical Tours. I
Conelusion: The course which was held between March and April 2003 for four weeks.
helped in transferring the expertise and technalogies which have assisted Israel in s
owh path 1o technological development in-Agriculture to other nationg that participatedd
m the Postgraduate Training Programime., It has also further strengthened International

Cooperation between Nigeria and Israel’s Ministry of Foreign Affairs.

5. POSTGRADUATE TRAINING FOR UNIVERSITY STAFF IN 2004,

Preamble: Following a widely circulated advertisement in the University's official
bulletin for proposals on training from members of staff of the University ol Ibadan, a
total ol two Jundred and seventy-eight (278) proposals were submitted by both the
academie and non-academic staff for screening and evaluation. A carefully sefected
Uimdisiy-wide  Panel screened and evaluated the proposals under a -L'i.'lIl!-l..'l'L'IH;l.'
assessinent meeting. A total of sixty-three (63) applicants were successful and were
therelore awarded the grant for training in identified Reputable Institutions in America,
Furope and other parts of the world. T am one of the successtul applicants awarded the

Johin D and Catherine T, MacArthur Foundation Grant. 1 made use of the award
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under the three-month short-term category by having some training at the Department ol
Agriculiural Engineering, University of Peradeniya, Sri - Lanka.
Training Benefits / Experience

(1) The training has helped me to have a better understanding and knowledge about my
doctoral research work because 1 was attached 1o a Professor of Hydrology. He
introduced me to many standard Hydrological models that are being used in the
developed world and how to adapt such to tropical environments as is common 1o Sri

. Lanka and Nigena.

(2) | was able 1o establish contacts with researchers, professionals and lnternational
Organizations such as International Water Management Institute (IWMI). which had
its head quarters at the capital city, Colombo. Also | was given recent published
materials at IWMI's publication’s unit and | was also ineluded in their mailing st

_upon request. -

(33 The training at the Irrigation Training Institute (IT1) has provided me with exposure
to the technical details that helped me in updating my lecture materials and also the
design work submitted along with other-dociments for the Corporate Membership
registration,

() Bemg l!l.'ii_' of the few that was awarded aml.bﬁ:ing able to utilize the MacArthur
Foundation Grant has furtherstrengthened the capacity building at the Faculty of

Technology and indeed the University of Ibadan.

6. PROJECT SUPERVISED

Deseription: Design and Construction of a Gravitational Drip Irrigation System.
Abstract: <l was involved in the supervision of the design, installation and testing lli-llhl.'.‘
pravitafional drip irrigation system, carried out in the Department of Agricultural
Engineering, Faculty of Technology, University of Ibadan. This irrig:v:ticmul syslem was
designed 1o suit Farmlands not more than one hectare. l‘reliminilry .k;tu'die:: were carried
oul and’ climatological data collected were used to determine the rate of crop
evapotranspiration used for the system’s design i.e. 4.56mm/day for Ibadan climatic
zone.  The system has four laterals and each is 4m long with pressure-compensating

emitters to distribute water. Test carried out shows that it can deliver 2.1 litres/hour of
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water with an operating head of 0.969m and the overall system’s efficiency was found 10

be 94%. The total cost of production of this small scale irrigation project was estimated
at M10, 350 as at February 2004,

6. PROJECTS SUPERVISION IN PROGRESS:
Prediction of runoff from micro-catchments using rectangular wooden soil tank.

- Solar Distillation of saline water for Small Scale Water Demands.
- Determination of Potential Evapotranspiration (PET) using Priestly-Taylor method.

Design and Operational testing of an infiltrometer for Determination of Field Soils

Infiltration Capacity.

Effect of Mulching and Drip lrrigation Application  Frequency on  Growth

Performance and Grain Yield of Sweet Comn.



	ui_rep_ewemoje_design_2005-1.pdf
	ui_rep_ewemoje_design_2005-2.pdf
	ui_rep_ewemoje_design_2005-20.pdf
	ui_rep_ewemoje_design_2005-21.pdf
	ui_rep_ewemoje_design_2005-22.pdf
	ui_rep_ewemoje_design_2005-23.pdf
	ui_rep_ewemoje_design_2005-24.pdf
	ui_rep_ewemoje_design_2005-25.pdf
	ui_rep_ewemoje_design_2005-27.pdf
	ui_rep_ewemoje_design_2005-28.pdf
	ui_rep_ewemoje_design_2005-29.pdf
	ui_rep_ewemoje_design_2005-3.pdf
	ui_rep_ewemoje_design_2005-30.pdf
	ui_rep_ewemoje_design_2005-31.pdf
	ui_rep_ewemoje_design_2005-32.pdf
	ui_rep_ewemoje_design_2005-33.pdf
	ui_rep_ewemoje_design_2005-34.pdf
	ui_rep_ewemoje_design_2005-35.pdf
	ui_rep_ewemoje_design_2005-36.pdf
	ui_rep_ewemoje_design_2005-37.pdf
	ui_rep_ewemoje_design_2005-38.pdf
	ui_rep_ewemoje_design_2005-39.pdf
	ui_rep_ewemoje_design_2005-4.pdf
	ui_rep_ewemoje_design_2005-40.pdf
	ui_rep_ewemoje_design_2005-41.pdf
	ui_rep_ewemoje_design_2005-5.pdf
	ui_rep_ewemoje_design_2005-6.pdf
	ui_rep_ewemoje_design_2005-7.pdf
	ui_rep_ewemoje_design_2005-8.pdf
	ui_rep_ewemoje_design_2005-9.pdf
	ui_rep_ewemoje_design_2005-10.pdf
	ui_rep_ewemoje_design_2005-11.pdf
	ui_rep_ewemoje_design_2005-12.pdf
	ui_rep_ewemoje_design_2005-13.pdf
	ui_rep_ewemoje_design_2005-14.pdf
	ui_rep_ewemoje_design_2005-15.pdf
	ui_rep_ewemoje_design_2005-16.pdf
	ui_rep_ewemoje_design_2005-17.pdf
	ui_rep_ewemoje_design_2005-18.pdf
	ui_rep_ewemoje_design_2005-19.pdf
	Binder2.pdf
	ui_rep_ewemoje_design_2005-5.pdf
	ui_rep_ewemoje_design_2005-6.pdf
	ui_rep_ewemoje_design_2005-7.pdf
	ui_rep_ewemoje_design_2005-8.pdf
	ui_rep_ewemoje_design_2005-9.pdf
	ui_rep_ewemoje_design_2005-10.pdf
	ui_rep_ewemoje_design_2005-11.pdf
	ui_rep_ewemoje_design_2005-12.pdf
	ui_rep_ewemoje_design_2005-13.pdf
	ui_rep_ewemoje_design_2005-14.pdf
	ui_rep_ewemoje_design_2005-15.pdf
	ui_rep_ewemoje_design_2005-16.pdf
	ui_rep_ewemoje_design_2005-17.pdf
	ui_rep_ewemoje_design_2005-18.pdf




