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ABSTRACT

Considerable amount of grains arc lost annually in the country. The losses are
attributed to lack of or poor storage facilities. In most part of Nigeria, farmers store
their grains in traditional storage structures. However, about 30% - 40% of grains
stored in these structures are often lost to insects, rodents, birds, micro-organisms, five
and theft.

Governments participation in grains storage has been declining in recent times
compared to its policy on increasing food production. This action has led to the
increased amount of grains lost annually.

Reduction of these huge losses is an acknowledged means of increasing the
available food supply. On this premise, the thesis concentrated on the study of the
causes of grains deterioration and losses during storage. Other factors that influence
storage practices and grains handling were also looked into. The effect of the storage
environment on grains longevity were also studied.

The design of the grains storage and distribution centre. Lokojais amed at
reducing grams losses during storage and providing the conducive environment for
long term storage of grains. The centre is provided with all the facilities that will

enhance successful grains storage and distribution.
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CUAPTEILONE
INTRODUCTION
14 % GENERAL INTRGDUCITON.

One of the most pressing necsts of mon 18 food. To satisfy this need, man since
creation has been pre-occupied by providing food for himself and the family. Many
nations have initiated and executed several policies and programmes aimed at boosting
agricultural production in recognifion of the mnportance of food in our lives. Migeria
since independence has inttialed 2od execuied several policies and programmes, suah
as Operation Feed the Nation (Q.F N ), GroesRBevolution, River Basin Development
Authorities, National Directorate of Employment (N.D.E.), Directorate of Food, Roads
and Rural Infrastructures (DFRRI), to mention a few. The thrust of these efforts is to
| achieve selt-sufticiency m food production and a solid base for the agro-allied
industries. However, no serious efforts have been made towards the processing and
storage of the expected increased yield. '

Graing are very important stapio food in Migeria. Grains provide mest of the
carbohydrates needed in the datly diet of many Nigentans. Graing in one form or the
other, constitute part of the daily intake of both adults and babies. Their use in the
large scale production of amumal feeds is even more prominent. Although grains are
consumed daily, they are seasonal crops harvested once or in some cascs twice a year.
It is therefore, necessary that grains should be stored {rom one harvest season to the
other, This will ensure its availability all the vear round. |

In most parts of Nigeria, farmeérs store their grains and other crops in traditional
- storage facilities constructed from locally available materials. However, These cxistiﬁg
on-farm traditional facilities are not adequate or satisfactory. Thirty to foﬁy percent
grain losses m such on-farm traditional facilities have been reported (Crop storage

Unit, F.D.A,, 1990).

-



Reduction in post-harves! grain loss has been acknowledged as a means of
increasing available world's food supply. Post-harvest grain loss in developing
countries has been estimated to be in the range of "Tens of millions of metric tons per
year. A maximum of ten porcent Inss {or eojerl is eited and is vatued at billions of
dollars." (National Research Covicil, 1072),

Nigeria could be self-sufficient in food production without necessarily cultivating
more land if adequate measures could be etfectively taken to prevent or minimize post-
harvest losses and thus conserve what is prescntly being produced. (NSPRI/
NAERLS, 1983).

Grain losses in Lokoja and Fogi state as & whole is often connected with the tropical
climatic conditions coupled with the dearth of functional and effective storage facilities.
The architect's contribution in preventing or minimizing this huge post-harvest losses
duc to poor storage facilities and the unfaveurable chimatic conditions, is to delve mnto

the study and design of grains storage structures,

1.2 2 RESEARCH / STUDY,

This research is motivated by the {ollowing
1. The annual enormous post-harvest grain loss.
2. The increasing number of {rriing population, and

3 The considerable inter-seasonal price variation,

e S AIMS AND OBJECTIVES,

The research is aimed at iderstanding the causes of the huge post-harvest grain
losses, and how to curtail 1it. The effects of the storage environment on grains
longevity will also be studied to facilitate the design of a storage centre capable of

minimizing post-harvest losses and storing grains for long duration.

(38



The objectives will be {0 convest ncecssary available scientific data into
favourable agro-industrial storage environment for grain protection and to ensure all

year round availability of grains lor consumption, thus stabilizing consumer prices.

]

4 SCOPE AND LIMITATION,

The centre will be located at Lokeja. It will cater for the central zone which
comprises of seven Local Government areas. The local government areas are Kogi,
Koton-Karfe, Adavi, Okehi, Okene, Ajackuia and Ogori-Magogo.

The study will be limited to the appraisal of the post-harvest system, existing
storage structures and the eflects of storaze environment on grains longevity. The
emphasis will focus on the design of an articulated centre comprising of an
administrative unit, workers lacilities, laboratories for pre- and post-treatment testing
of grains, processing and bagging unit, silos, cribs for drying of grains and warchouses

for storage with facilities for loading and vn-loading.

L5 ARCHITECTURAIL SIGNTICANCE.

This research will enhance the design of storage facilities that can preserve the
viability of grains over a long period bascd on the comprehensive study and the

architectural analysis of the storage envircnment.

1.6 RESEARCH METVIICDOLCEY,

This research will rely on review of literature, studies of existing situations and

the usc of interviews and personal observations.



LF LITERATURE REVIEW.

Available literature has addeessed problems of grains storage and post-harvest
grain losses, however, very little ks been done in the area of its processing, storage
and distribution.

In September. 1975, an increasing awareness of the need to reduce post-harvest
grains losses led to a resolution by the scventh special session of the United Nations
General Assembly which stated. "the fuirther reduction of post-harvest food losses in
developing countries should be undertaken as a matier of priority with a view to
reaching at least fifty percent reduction by 1985." (Bourne, 1977).

Qut of about ten million tons of cereal grains and grains legumes produced
annually in Nigeria, about one and a helf to two willion tons was lost during storage
(FAO, 1975).

Most cercal grain are relatively easy to store. Their value as food for mankiad
rests largely on their performance in storage. The evelution of civilization and
successful development of agriculture are possible due to the existence of these durable
dry cereals (Oxley, 1948).

To store grains successtully, the atmosphere in and around the stored grains
must be maintained under conditions which discourage or prevent the growth of micro-
organisms that eventually cause spoilage (1.J. Ross, 1973).

Improving grain storage would mean less hunger, improved nuiriticn for the
individual, higher standards of living and sounder economy for the Nation (Linbam,
1976).

In most developing countries seventy to eighty percent of all the staple produce
never leaves the farm on which it was grown and many lactors affect farm stored
products. Of these, damage due to insccts, rodents and fungi are probably the main

cause of loss in quality and quantity of stored food (P. Golob, 1984).



It is absolutely necessary Lo innich elioris in food production with equal if not
greater efforts in preventing wastage, Appropriate teclinology and facilitics must
therefore be evolved to ensure availability of good wholesome food crops all the year
round (M. B. Zaria, 1988).

There is increasing demand for good cuality grain crops in Nigeria. The short
supply of these grains in Nigeria is due mostly 1o losses associated with the attack by
the pests, and the loss is put at about {ifeen to twenty percent of production (A.O.
Oyebanj, 1995).

Anderson (1974), noted that the causes of deterioration in stored grains are due
to the presence of insects and grain rodents in and around storage facilities.

The vitality of seeds would be prolonged if stored under conditions to protect
them from heat, moisture and oxygen (Oren, L. Justice et al, 1979).

For each one percent reduction in moisture content the storage life of grain or
seed is doubled, and for each five degrees Celsius reduction of the storage temperature,
the storage life is also doubled (Harrington, 1963).

The major factors which influence the longevity of seed grains in storage are
temperature. moisture content and oxveen pressure (Owen, 1956).

Empirical investigations on the effects of temperature and moisture content on
the longevity of seed grains in storage bas indicated that the lower the temperature and
moisture content, the longer the period of viability (Anon, 1997, Roberts, 1961).

All storage fungi are completely dominant below sixty two percent relative
humidity (Semenvik. 1954) and very little activity below about seventy-five percent
relative humidity (Milner and Geddes, 1954).

Below eight percent moistuie content, there 1s no insect activity but if the grain
is infected, increased activity may gonerally be expected up to about fifleen percent

moisture content (Cotton, 1954).



Longevity of grains in sterage can be at!.aiucd if the moisture content of the
stored grain 1s below thirtze: percent, the prain temperature is below five degrees
Celsius, and physical damage to the grain Guring harvesting and drying is low
(Brooker, et al, 1981).

~ Ifthe sum total of the percentage relative humidity and the temperature in
degrecs Fahrenhet 1s less or sounl 1o ons hundred, the storage conddions are
considered favourable for grains longevity (Janies, 1961).

In arid areas many kinds of grains and seeds can be stored for five years or
longer under ambient conditions f thie temperature is not too high. The same kind of
grains can only be stored for two to three years in a temperate region; Whereas they
lose viability in a few months in the humid subtropical and tropical regions at ambicnt
conditions (Oren, L. Justice and Louis N. Bass, 1979).

For very long-termn storage, grains should be dried to five percent or lower

-

- moisture content, sealed 1n moisture-proof containers at minus seventeen and a half

degrees Celsius. However, cereal grains stored at four degrees Celsius and {ifly

percent relative humidity can remain viable for ten years or longer (Oren, et al, 1979).

48 REFERENCES.
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CHAPTER TWO

FACTORS INFLUENCING GIAINS STORAGE PRACTICES.
24 INTRODUCTION.

Grains storage practices vary from one locality to the other. Each locality
evolves its grains storing and handling system suitable to the level and type of crop
production. The production ard storage of food crops are often constrained by the
resources available to the farmer, time or labour available on the farm or the locality.
Generally, the most important factors are culture, climate, materials, economy and

politics.

2.2 CLIMATE.

Climatic factors are the most important detriment of the form of storage
practiced in a given locality. Considerable quantity of grains lose their quality due to
the neglect of climatic criteria in design. The chimatic conditions that most affect
storage of grains are temperature and relative humidity. For maximum storage life to
be achieved, these climatic conditions must be carefully controlled,

Wind and sunshine are other climatic elements employed for drving of grains.
Grains need to be dried adequately betore being stored. This is to prevent mold
development and spoilage.

In drier areas and places where seasonal and diurnal temperature variations are
prevalent, pit storage is the common practice. However, in the humid regions the use

of cribs for drying and storage 1s thie practice.
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Cultural atittudes and praciices form the critical back drop of the farming
techniques and the post-harvest operations practiced in a given society. The
techniques of food conservation and sterege are frequently dictated more by traditional
beliefs than by immediate utility. The roles of male and female, or relationships
among individuals and familics are reficcted in the particular ways of the handling and
storage of grains and other food crops afier harvest.

Storuge structures in addition to storing of food, expresses the econontic power
and cultural believes of the people. The tnporiance attached to the food store and ihe
cultural practices of a given society often influences its spatial organization, size and
type of openings and the location within the compound.

LI

24 MATERIALS,

Like culiu.re, the chelee of matenais for the construction of storage siructures
vary from one place to the other. The ability of the material to protect the grains irom
the harsh climatic conditions and its ready availability are the key factors considered in
ihe selection of such materials. The available matenals are worked mnto structural
forms suitable to the particular storage structure desired. Where large espanse of land
1s available, they can afford to build pit storage structure; while areas with abundant
plant materials are inclined to cosistruct plant material storage structures. It should be
noted that materials alone cannot be considered in 1solation, when viewing the storage

i

practices.



2.5 " ECONOMY.

The economic resources at the disposal of an individual peasant fanmer, group of
farmiers or corporate organizalion Geterpyaes to a great extent the siz: and type of
storage systems adopted. Another important economic consideratic 15 the cost benefit
derivable from the decision. For instance, a commerctal farmer whose aim is to store
his ‘grains and later sell it when the profit margins arve high, the size and type of storage
he will adopt will be deternmuned by tfus criferion. the number and sizes of the graes
stored in any compound 1s an expression o1 the economie status of the family.

In developed countries, terminal elevators and sophisticated storage structuses
are used because of their cconoriric buoyancy. However, in developing countries with
poor cconomies the least sophisticated storage systems are in use.

’
2.67 POLITICS.

Government policies atfects the attitudes of people to food storage practices.
Government incentives like the provision of fertilizers, removal of restriction on the
importation of agricultural machinery and the provision of infrastructures in the rural
areas and farmer education throvgh the various agricultural extension services unit
have immensely aflected not only the production technique but also the food storage
practices.

Government invelvement {1 food storage practices has a lot of polilical
undertones in addition to tts socio-economic goals. Pelitical stability cannot be
achieved if the citizenry are starving.

In government owned storage facilities, the deciston on size, type of storage, and
location are often dictated by political considerations. An elected government for
instance would like to embark o this type of project 1n order to gain the confidence of

-

- the electorate, —



Fixing prices and quota for grains to be purchased after harvest by government
influences the size as well as the tvpe of storage to be used. The untlorriity of
government storage struciuies all over the place without regards to the climatic

differcnces of such areas cannot be comipletely divorced from political considerations.

i
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CHAPTER THREE

- CAUSES AND PREVENTION OF POST-HARVEST GRAIN LOSS.
- 31 INTRODUCTION.

There are numerous causes of post-harvest grain loss. These causes can be
classified into two categories reflecting the important activity stages of the post-harvest

operations. The stages are:- 1) The pre-storage and 2). The storage period.

3.2. GRAIN LOSSES.

Grain losses are recorded within the pre-storage stages in varying degrees.
However, the losses that occur during storage and its prevention or control is of
paramount importance. |

i

3.2.1. PRI - STORAGE LOSSES.

The pre-storage activitics include harvesting, threshing and shelling, drying and

.processing. The losses of grain at each of these operations are highlighted below.

3.2.2. HARVESTING LOSSES.

The time at which harvesting is carried out is the most important factor that
affects the storage quahiy of the grain. Harvesting losses usually occur if the grains
are harvested too early or lately. The losses affects both the quality and quantity of the
grains. |

Grains harvested too early before they are fully ripened contained higher
propostion of moisture which can lead to rapid deterioration. In addition, they are low

m weight and starch content which inpvanably affects its market value.

11 .



On the other hand, delayed harvesting of grains lead to inscct damage, rodents
and birds attack, microbial attack, physical damage to the grains through repeated
wetting and drying by the rain or dews, and the sun respectively, and even the
shattering of the grains to the ground.

Another cause of grain loss is the method of harvesting employed and the skiil

of the harvesters. The method vsed depends on the mode of planting, crop height

amongst others.

To conirol harvesting losses, grains must be harvested as soon as they have
matured. also the harvesters should exercise utmost care during the harvesting
exercise, in addition to the use of appropriate method peculiar to the crop.

=,

32.3. LLOSSES DURING THRESHING AND SHELLING.

Grains losses ocour at this stage of post-harvest operation through incomplete
threshing, physical damage 1o the grain, scattering and spillage.

The use of animals to trample on the sheaves or even the modern equivalent of
using tractor wheels usualily result in loss of grains through incomplete separation and
some trodden into the ground. This method allows impuritics to get into the grains.

Incorrect use of mechantcal threshing and shelling devices result in excessive
breakage of grains. | | |

To control the losses due to scattering and spillage, screen should be provided
around the threshing floor, while care should be exercised to minimize the physical

damage.

12



3.2.4. LOSSES DURING DRYING.

In countries where natural meaus of drving is prevalent, losses can occur
through pilfering by animals, scattering of the grains by fowls, contamination by
foreign materials such as dust and sand particles. In arid regions, excessive exposure
of the grains to the sun or heat causes cracking, scorching, bleaching and
discolouration.

On the other hand, if grains are under-dried, losses due to fungi and bacteria mfection
will result.

The confrol of losses during drying is through the use of appropriate drying

method suiiable to the prevailing climatic conditions.

3.2.5. LOSSES DURING PROCESSING.

——

Quality and physical losses occur during processing in the post-harvest systen.
Quality loss occumdue to breakage caused by maladjusted machinery and poor pre-
treatment of the grain {e.g. milling of rice). Physical loss through spillage is also
common at this stage.

| Generally, losses during processing are specific to particular crops due to their
varying processing methods, Whichever processing method used (manual or

mechanical) the key to loss reduction 1s carefilness.

33. STORAGE LOSSES.

The principal agents responsible for grain losses during storage are insects,
rodents and birds, and micro-organisms. Storage environment 1s another important

factor that determunes the extent to which deterioration and loss occur in grain storage.

i9



332.1. LOSSES DUE TO INSECTS

Insects are the major cause of post-harvest grain loss. Out of over one million
insect species identified on the earth, only about seventy-five species have been shown
to cause damage to grains. The maize weevil (sitophilis zeamais), rice weevil (s.
oryzae (L)), the granary weevil (s. granarius (L)), the lesser grain borer (Rhyzopertha
Dominica (F)). and the Angoumnais grain moth (sitotroga Cereallelia (oliv)) cause the
greatest destruction to stored grains. | _

A few species of the bruchidae are associated with destruction of stored
legnmes. Some of these insects feed on the endosperm of the grain especially the flour
bectle (tribolium spp) and the grain moths (cadra spp). Others bore holes into the
kernel. The larvae of the lesser grain borer (Rhyzopertha Dominica (F.)) develops
inside the grain kernel. These insects have high rate of reproduction given a
favourable condition. For instance the rice weevil (s. oryzae (L.)) can increase from
one pair 1o six hundred and seventy-five million aduits within six months.
| Insect infestation of grains often begins on the field and continues into storage.
The resultant effects of this infestation are reduction in weight and quality, loss of
germinability, contamination with excrement and webbing, and heating with

consequent condensatton and moid development.

Insect infestation can be controlled or limited by a number of management
practices {storage hygiene and regular iﬁspection), the use of insecticides, and
fu__migants. There are many varieties of insecticides n the form of dusts, powders, and
emulsion. Some have long residual action (e.g. B H C) while others like Malathion
have little residual action. Grains for human consumption are always treated with the

fater type of insecticides.



Anothier important way of controlling inscet infestation is to ensure that grains
are stored at lower moisture content below fourteen percent. At moisture content of

below ten percent, insects activity becomes impossible.

3.3.2. LOSSES DUL 10O RODENTS AND BIRDS,

Reodents and birds can cause severe losses in stored grains. Losscs due to
rodents aftects the quality and quantity of the grains. They feed on the grains,
contaminate the grains with their excrement and dead bodies and broken parts. They
also carry fungi and other micro-organisms into the grain.

Thev damage storage confainers and bags by gnawing holes that result in leakage and
wastage of grain. Grains stored in bags are more prone to damage by rodents than
those stored in bulk in a sito. | "

There are three main specics of rodents associated with grain damage and
losses. T hey are the Norway rat (Rattus norvegicus),-the roof or black rat (Rattus
rattus), and the house mouse (mus musculus).

However, losses associated with birds are greater in the field than i stored
grains. They, in addition to feeding on the grains, also contaminate them.

Rodents can be controlled through the use of rodenteides, fumigation with

phosphine or other gases, poison baitting, improved sanitation and careful storage

design and construction.

323.3.  LOSSES DUE TO MICRO - ORGANISM.

Like insects, micro-organisms especially fungi and bacteria attack grains at
various stages. They commence their attack on grains right from the production stages

through processing and storage.

:._1 5



~ The most damaging micro-organisms to stored grains are a dozen species of the
genus Aspergilius, several species of the genus penicillium, and one specie of the genus
sporcdonema. They are abundant around farms and grain storage structures. The
condition of the gram, its moisture content and temperature, the amount of foreign
matcrials and extraneous organisms present in it affect the development of mold in
stored grains. The molds of fungi are capable of growth and causing grain
deterioration at relatively low moisture level of thirteen and one-fifth to fifieen percent,
and an optimum temperature of between seventy-seven and eighty-six degrees
Fahrenheit, _I |
The relative humidity favourable for mold germination is between sixty-five and
ninety-thiee percent. Thus, preventing mold growth on grains at any temperature, the
relative humidity within the grain mass must be kept below sixty-five percent.

The major losses caused by micro-organisms in grains are, decrease in
germinability, seed discolouration, heating and mustiness, biqchemical changes,
production of toxins and reduction in weight. | o |

 The control of micro-organisms involves the control of physical, structural and
biological factors that affect the moisture content of grain. The sale moisture content
for grains are those in equilibrium with a relative humidity of sixty percent at twenty-

seven degrees Celsius,

16



3.2.4. LOSSES DUL TO STORAGE ENVIRONMENT.

Gratns deterioration 15 oflen connected with the storage environment and its

condition. Pronnnent among these environmental conditions are temperature and

“hunudity. High temperature and humidity cncourages mold formation and rapid
growth of insect population. Greins deterioraiion is very minimal in a cool and dry
storage environment, it is however, high in a cool and damp condition, and very high
in hot and damp environment.

Moisture translocation and migration in grains are due to seasonal and diurnal
temperature variations. This leads to condensation of moisture on grains thereby
providing favourable condiiion for mold development.

Climatic conditions affect the residual activity of some pesticides and even the
etfective hfe of storage containers and structures. Structural materials have their own
chemical properties which invariably alters the eftectiveness of some insecticides.

The choice of storage method and the over all management of the system has an
ov.cr-riding effect on the extent of deterioration. For instance, cobs of maize stored in
open sided cribs, take up moisture more rapidly in rainy season than shelled maize
stored in mud-waled cribs, On the other hand, properly designed open-sided cribs
allow relatively rapid drying of unhusked cars of maize thereby reducing the incidence

of mold development.

Physical cleanliness of both the internal and external surroundings of the grain

storage structure enhances a healthy storage environment.

17
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Relationship between safe storage period, storage air temperature and moisture content

of the grains [MAIZE].
- Tablz 1.
| STORAGE AIR TEMP.(F) | MOISTURE CONTENT (% W.B).
15% 20% 25% | 30%

75 116 days | 12 days 4 days 2 days
70 1553 16 5 3
65 207 21 7 4
60 | 259 27 9 5
55 f 337 35 12 7
50 - 466 43 17 10
45 | 726 75 27 16
40 | 906 94 34 20
35 1140 118 42 25

From the table, safe storage pertods for the maize grain increased markedly as

the temperature and moisture content decreased.

Source: USDA (1968).
Table I.

18



CINAYD 40 INZINOD nIs1oW any
AN VAN QOREA TOVAllg Nagmloe AUsNGLLY1as

VOIS =459 4.09 oS5 |
@ DN 2lGcloz] al| [OflSzloe] a1 [og[seloel&l |
Ew B T
oot
] | m | m|| | 3 _ |
N | _,
i _ — . |
bl —
_1
EEEE |




3. 3 RI‘FFRP N(‘ES

1.'

0.

AERLS and NSPRI. (1988) Workshop [rmcccdmﬁe on pmbhm\ est fosses,
ARELS, AB.U. Zarna.
DONALD B. BROOKNER, et al, (1981). Drving Cereal grains.

Avi Publishing Company, Inc. West porl, Conn. pp. 54-38.
NATIONAL ACADEMY OF SCIENCE, (1978). Post-harvest food fossex i

developing countries. Washington, D.C.

OREN, L. JUSTICL, AND LOIUS, N. Bass; (1979). Prpeiples and prachice.
of sced storage. Castle house Publications Lid.. London.

OYLEBANJL, A.O. (1995). Storage and storage pests conitol in grawns. Haper
presented at Kogi State A.D.P. Lokoja. 15-17th October {Ivpe written).
PEDERSON R. JOHN; (1981). The role of griin storage in guahity

preservation. Recent advances it food science and technotogy joural, vel. I
343-354.
TROPICAL DEVELOPMENT RESE ARC]I INSTITUTT. 1 1986). A entical

- review ot the methodologv tor assessing farm-level graw fesses after harvest.




CHAPTER FOUR

GRAINS HANDLING AND 5TORAGE PRACTICES IN KGGI STATE.
4.9. INTRODUCTION.

As carlier mentioned, grains handling and storage practices vary from one

locality to the other. Some of the tactors that mnfluence this variation have been

discussed in detail in chapter two.

4.1. GRAINS HANDLING AND PROCESSING.

Handling of grains during and after harvest is very important in the grain
production system. It ensures that what is produced gets to the users in wholesome
conditions. _ |

The most common handling and processing operations practiced in Kogi state
are harvesting, threshing and shelling, winnowing and cleaning, drying, milling and

storage.

4.1.1. HHARVESTING.

This 1nvolves the removal or separation of the food portion of a crop from the
producing plant. This exercise is normally carried out when the crop has reached
maturity. The duration between planting and maturity varies from one crop type to the
other and the variety {early maturing or late maturing). Harvesting can be
accomplished by manual or mechanical means. Majority of the peasant farmers utilize
the manuat system to harvest their crops while commercial farmers and government |
resort to the use of both manual and mechanical means.

The manual means involves the use of hand to remove maize cobs from the husk

while on the plant, and cutting of the stem of sorghum, millet and rice using the sickle
or knife. - S ) ' '

21



Other implements used in manual harvesting are hoes and cutlasses used for
digeing yam tubers. cassava and sweet potatoes. Crops like groundinut and babara

nuts are pulled from the ground while beans are picked by hand from the plant.

4.1.2. THRESHING AND SHELLING,

Threshing and shelling are the separation of the grains from the stalks or panicles on
which they grew. Like harvesting, it could be accomplished by manual or mechanical
means. manual threshing and shelling is the most common practice in Kogi state. It
can be done either in the field or at home. Manual threshing is usually done using
sticks or flails to beat the grain heads spread on the threshing floor, and in some cases
mortar 1s used for the pounding of the panicle to separate the grains. Maize shelling 1s
usually carried out by women and children.

Large scale farmers and government usually make use of the mechanical Sheller

and huller for grains threshing and shelling.

4.1.3. WINNOWING AND CLEANING.

Winnowing and cleaning of grains is done after the threshing. This helps to
remove impurities and chafls from the grains. This is usually done by blowing with
mouth and using air movement. Woven mat trays or the modern metal trays or
calabashes are used for the cleaning and winnowing exercise. Both the grains and
impurities are dropped from a height in a thin stream through the air unto a clean basin

or surface. In the process the chaff and impurities which are often lighter than the

grains are blown away by the breeze.

22



4.1.4. DRYING.

The essence of drying grains is to reduce its moisture content to an acceptable
level at which it can be safely stored.

Drying can be done using the natural sun and air or artificial drying methods. In
developed countries, artificial dryers are used in drying grains. These dryers are of
two types, namely the batch system dryers, and the continuos flow system dryers.

These types are not in use in Kogi state. Farmers utilizes the abundant sunshine and
atr -
movement in drying their grains in this area. The grains are spread in the yards, road

sides or raised platforms, or the roofs and in the field.

4.1.5, PROCESSING.

Grains processing involves dehusking, milling and grinding. Both the traditional
and mechanical methods are used in the state, The traditional method relies on manual
removal of the husk by hand, pounding of the grains in a mortar to a very fine powder
before sieving. Others use the grinding stone to grind grains. The introduction of the

grinding machine has now taken over this labourious traditional method. It has

enhanced greater output within a short time.

4.2. EXISTING STORAGE PRACTICES.

Grains storage practices in the state can be classified into two categories. These

are farm and state levels storage.

23



4.2.1. FARM LEVEL STORAGE.

The small scale and large scale farimers are the people involved in storage
practices. the small scale farmer employs tlie traditional storage methods in preserving
their grains. They store their grains in cribs, dried carth granary, plant material store,
raisced platform and pots, calabashes and other in-hut stores.

The large scale farmers use stores and warehouses for the storage of their grains.
The sizes of these stores and warchouses depend on the financial capacity of the

1
|

farmer.

422 STORAGE AT STATE LEVEL.

Government involvement 1n grain storagé dates back to the third National
Development plan 1975 - 1980. State governments were given allocation of funds to
embark on grains procurernent and storage. This resulted in the construction of
warchouses and silos in many states df the federation.

The present warehouses and silos in Kogi state are the product of that exercise.
There are six of these warehouses located at Lokoja, Okene, Kabba, Idah, Dekina and
Ankpa local government arcas. N

The state government procures surplus grains from farmers through the produce
department of the ministry of Agriculture. The grains thus procured are then stored in
the various warehouses. The grains are packaged in the one hundred kilograms bag
and stacked on each other. They are later sold to the public and civil servants when
prices of grains begin to rise astronomically.

The main objectives of governments' involverent in grains storage are:

1.  To achieve price stabilization.

g -
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2. To have rescrve stock (0 meet emergency situations catsed by draughi. ciop

tatlure and other forms of disaster. t

3. To provide regional [ood security to meet lood grain shortages i neiehibaurne
countrics.

4. To transter essential storage technology and guarantec i quality of ford o
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CHAPTER FIVE

CASE STUDIES.
5.0. INTRODUCTIOMN.

Betore the advent of modern storage structures, the following traditional

structures were used for food storage particularly grains:

1. The dried earth granaries
2. Plant material stores

3. Thecrib

4.  In-hut stores

5. Raised platform

6.  Underground or pit stores.

A- DRIED EARTH GRANARY.

This is one of the most popular grains storage structures. The bulk of the food

grains are stored in this structure. It is a circular bin resting on stones or poles of
bifurcated tree branches. The walls are constructed of mixture of earth and grasses or
plant materials. It has an apical opening through which the grains are un-loaded or
loaded. This opening is usually covered with thatch roof. Few people use conrugated
zine sheet tor the roofing.

= PLANT MATERIAL STORE.

These type of storage structures are constructed from plant materials such as
grass matting, corn or guinea corn stalks and sticks. It is usually cylindrical in shape
and covered with thatch roof. The store is raised above the ground in similar manner

to the dried earth granary. They are mostly in use where grasses and plant materials

abound.



C- THE CRIB.
The cnb 1s usually used for both drying and storage of maize grains |
simultaneously. They arc constructed from either plant materials or timber board. The
structure allows free entry of air into the stored grains thereby enhancing its drying. It

is also raised above the ground and rodents guard mounted on the legs. The cribs are

used in the humid regions most.

. RAISED PLATFORM STORE.

This type of store is construcied as an upper floor within cither the animal shed
or living room. The space between the platform and the roof serves as the store, The
- space below it can be used as animal shed or iving room. The thatch roof and the
wooden platform are supported by bifurceted tree branched or trunks fixed firmly to
the ground. An opening 1s often left at the center of the platform to allow for access
into the store. ' |

E. INDOOR STORE.

The indoor store is comprised of pot, calabash, bag, plastic contamers and
drums. Pots and calabashes are used to store seed grains for the next planting season.
The jute bags, plastic containers and drums are used for storing food grains for
immediate consumption. They have limited capacity.

. APPRAISAL.

The traditional storage structures lack the required conditions for effective grains
stofage. The storage environment is easily accessible to rodents, insects and even
moisture. These agents are responsible for grains detertoration in storage.

In addition, the traditioinal structures are limited in capacity and high annual
maintenance cost. They are prone to theft and fire attack. Long term storage is

impossible with traditional structures.

oy
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5.1. STRATEGIC GRAINS RESERVE STORE, LOKQJA.

The grains store is located 1n Lokoja town ofl Ibrahim Babangida Road by Chris
Alli street. The storage Comiplex consist of silos and warehouses. The Complex was
built sometime between 1975 and 1980 by the Federal government in pursuance of the

grains reserve policy. The stores and sifos have a capacity of 2,000 tons,

s8.1.1. PLANNING.

The two blocks of warehouse arc arranged in a linear row with the silos on the
opposite. There is no defined planning for vehicular and pedestrian circulation within

the complex.

S.1.2. ORIENTATION,

The warehouses have the fonger sides orientated along the north-south axis.

This reduces the solar heat penctrating the building.

5.1.3. CONSTRUCTION AND MATERIALS.

The silos are constructed with steel. They have circular form. The warehouses

arc rectangular in shape and constructed with sandcrete block walls. The roof is

pitched using steel trusses covered with conrugated zinc sheets. The walls are finished

in white paints on plaster.

ik
]

3.1.4. THE STORAGE ENVIRONMENT.

The complex is situated in an area that is prone to flooding. The surrounding
areas are water logged. The nivers Niger and Benue are very close to the site. There is

no proviston for draining surface water.
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3.1.5, APPRAISAL.

The complex is not properly situated. Its proximity to the rivers and water
logged surroundings makes it unsuitable for grains storage. The cost of maintaining
- the complex is high. There is no allowance for expansion as the complex is completely

surrounded by residential buildings. There is no administrative facility.

5.2. FARMERS SUPPLY COMPANY GRAINS STORES (FASCOM),
KADUNA. : |

The Farmers Supply Company grains stores are located about 10km to Kaduna
along the Kaduna - Zaria express way. The stores are jointly owned by the Farmers

and the State government. The center 1s managed by the Farmers supply company.

5.2.1. PLANNING.

The complex consists of several warchouses arranged in rows. The
administrative unit is not within the complex. the road network within the complex is

not properly plannied. Vehicular and pedestrian circulation are not well defined.

5.2.2. ORIENTATION.

The longer axis of the stores are orientated towards the north - south direction.

However, the barrel vaulted stores has its longer axis facing the east-west direction.

5.2.3. CONSTRUCTION AND MATERIAL.

The warchouses are built with sanderete block walls and pitched roof with shost
over hanging eaves. The floors are about 300mm above the ground. Small openings
covered with wire mesh are provided at the eaves. The walls are finished in white time

pant. Two blocks of the warehouses are roofed using barrel vaults.

-
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S5.2.4. THE STORAGE ENVIRONMENT.

e T e e T e

Adequate drainage of surface water 1s lacking around the warehouses. The

stores surrounding are not properly maintained.

5.2.5. APPRAISAL.

There are no provisions for the administrative and workers facilitics, and
laboratory for pre and post storage testing of grains. The short over hanging eaves

cannot throw roof water clear off the building. There is no waste disposal facility.

5.3. GRAINS PROCESSING CENTRE, ZARIA.

The grains processing centre is located at Chikaji Industrial Zone, Zaria. The
centre 1s manned by a team of grains specialists. The centre 1s owned by both the
Federal and Kaduna state governments. The centre comprises of the administrative
block, silos and the processing hall. The centre stores and processes grains for the

beverages and food industries. The capacity of the silos put together is 5,000 tons.

R PLANNING.

There 1s no conscious planning of the centre. The administrative block is not
properly related to the processing hall and silos. There are two gates, one serves the
administrative block and the second for workers entry and grains delivery or dispatch.
The silos are free standing and are arranged in two rows.

There are six silos altogether, two of them have 500 tons capacity each while
four have 1,000 tons capacity cach. The unloading bay has a roof covering and an

inlet pit. The grains are fed into the silos by an elevator. There is a mechanical grains

drying machine.

39



ZARIA

N lk'!",

CE

4

=00 1=

(ARAINE.

)

1

PLATE

R .

g\%\\\? _

7/
/,

LHLOS

= OF

}_‘;; Ad.

SHOWIN 6

d

«}
4

PLATE



== S

g 1s
R .
-.!" T

L AN

At T

- —— ] L




5.3.2. ORIENTATION,

The processing hall has ils longer axis facing the North-South direction.

53.3. CONSTRUCTION AND MATERIALS.

The administrative block s constructed of sandcerete block walls with pitched

roof. The roofi1s lndden behind concrete parapet wall with sprouts at intervals for
dramnage.

The silos ave circular in shape and are made of galvanized steel sheets with
reflective coating. The silos are raised on a concrete platform about 600mm above the
ground. |

The processing hall has steel "I sections as columns with conrugated zinc sheet
as walt cladding and roofing sheets. The tloor of the processing hall is faid with
reinforced concrete floor joists of 150mm x 75mm spaced at 25mm centres. This

serves as a raised platform for stacking of the bagged grains.

!

5.34. THE STORAGE ENVIRONMENT. -
| The silos and processing hiall area is provided with drainage gutters. The
surroundings arc well kept and landscaped. The silos have devices for cooling the

grains, this provides the needed favourable storage environment.

8.3.5. APPRAISAL.

The centre lacks parking spaces. the weighing bridge is located outside the
complex. There is no convenient loading bay. The vehicular and pedestrian

circulation is not differentiated. Waste disposal facility 1s not available.



54. FOOD SECURITY PROJECT, SENEGAL,

The Sahelian drought of 1972-1971 led to the financing of the food security
projects in 1975, The government of the Federal Republic of Germany under the acgis
of the F.A.O established these food security projects in many cities within the sahelian
region. The projects were aimed at providing reserve food stock particularly grains.

The countrics that bencfited from this food project are:  Niger - 70,000 tons,
Upper Volta - 20,000 tons, Mah - 70,000 tons, Mauritania - 30,000 tons and Senegal -
80,000 tons.

5.4.1. PLANNING.

The centre comprises of adounistrative unit, several blocks of warehouses for
both grains and chemicals and equipment. The dimensions of the storage units are

10m span x 15m length x 4.4m height. The normal capacity of each storage unit 1s
500 tons.

5.4.2. CONSTRUCTION AND MATERIALS,

The stores are constructed of sandcrete block walls with aluminium curtain
walls as cladding steel portal frames are also used. The eaves over hang is about
0.621m, this ensures that rain water is thrown clear off the building. Other measures
against rain water getting into the warehouses are the sloping of the sills of the air
vents towards the exterior of the building, placing the air vents very close to the roof .

and providing an overlapping metal flange above the warehouse door.

‘!

5.4.3. THE STORAGE EMVIRONMENT.
 The environment is well maintained and properly drained. Sealing of the
warehouse from the influence of the external environment keeps the grains under

controlied conditions.
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S.4.4. APPRAISAL.

The Food security projects, Senegal is a great improvement over previous
attempts at food storage. Sealing the warchouses for the period of storage prevents

rodents, insects and mites attack. Provision for draining the warehouses surrounding

is adequate.

5.5. CTESIPHON STORES, CYPRUS.

The ctesiphon stores has a spherical dome above a conical underground store. It
has proved successtul in areas where water seepage and high relative humidity are
prevalent. They are also known to be effective where there is diurnal temperature
variation.

The grains are loaded and unloaded from the store through pipes laid inside the

walls of the structure using gravity and sucking effects respectively,

5.5.1. CONSTRUCTION AND MATERIALS.

The structure is constructed using reinforced concrefe laid on precast ribs
connccied to a ring beam set about 9m above the ground. Damp proof membrane is
applied to both the internal and external surfaces of the structure. The structure is

rendered smooth 1 3 coats of 2" - 3" thick cement; Sand mortar of 1:3 ratio.

5.5.2. THE STORAGE ENVIRONMENT.

The internal environment is completely under controlled conditions. It is not

mfluenced by external environmental conditions.

M g Y
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5.5.3. APPRAISAL.

The major short coming of the structure is the frequent cracking of the fabric at
the top of the ribs. This weakens the arch and could result in rain leaking into the

store.,

5.6. CONVENTIONAL S11.08.

The use of silos has gained prominence amongst commercial farmers and public
enterprises in the topics. Stlos can be rectangular square, hexagonal or circular. Its
capacily depends on the stored products. The diameter varies from 5-12 metres while
the height ranges from 15-30 metres. [t can sometimes reach as high as 100 metres.

Silos are used for bulk storage of grains. The silos properly adopted is very

eflective in the tropics as in the temperate and cold regions.

5.6.1. CONSTRUCTION AND MATERIALS.

Sifos can be constructed using bolted or welded steel, timber or concrete. The

most widely used of these 1s steel. The silos are always erected on a concrete floor slab

raised above the ground level,

5.0.2. THE STORAGE ENVIRONMENT.

The silos provide the necessary environment for grains protection against insect,
rodents and external environmental influence. The internal storage conditions ¢an be

controlled using cooling devices.

45



Plate 5 CoNVENTIONAL SiLOS
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3.6.3. APPRAISAL.

The silos enables tnereased capacity of storage with mimnium human labour. It
completely eliminate rodents and nsects. And it can keep grains dry and in good

condition for a longer time.

5.7 CONCLUSIONS.

(1). Organizational layout: Linear layout allows for smooth flow of grains
and people. This allows for un-interrupted activity and maximization of time. The
grains should arrive at one end and leave at the other. Enough space for circulation
should be provided with a clear scgregation of the vehicular and pedestrian traffic.

2). Storage environment : The storage environment should be dry and cool
always to ensure favourable sforage conditions. Open spaces and courtvards should be

_eflectively integrated into the design to keep the storage environment airy and dry.
adequate provision for roof and surface drainage should be ensured. Landscape
elements should be used to reduce solar heat absorption and radiation.
| 3).  Protection from water : Stored grains should be protected from
rain and ground water and moisture migration. Floors of grains store should be raised
above the ground i addition to the use of damp proof course or membrane. All bolts
and screws in the roof shouid have rubber washers,

4). Protection from rodents and insects : The stores should be rodents and
insects proof. Raising the stores above the ground and covering the vents with wire
mesh serves to restrict their entry. The use of steel or concrete for the storage

structures provide good protection against rodent.
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5).

Protection from fire: Grains store should be protected from fire

hazards. The use of steel or concrete is advisable due to their high fire resisting

quality. All electrical ouilets and switches should be equipped with dust and spark

proof.
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CHAPTER SIX

T HE SITE AND ITS ENVIRONMENT.
6.0. HISTORICAL BACKGRUUND.

Kogi state was created by the Babangida administration on the 27th August,

1991. The state 1s made up of three major ethnic groups and several smaller groups.
‘The major ethnic groups are the Igalas, Igbiras and the Okuns. The state covers a land
~area of about 28,500 square kilomcters.

The lIgalas occupy about haif of the land area of the state. The area which forms
the Igala land is bordered on the north by the river Benue, while on the south by
Nsukka and Onitsha in Anambra state. On its eastern tlank 1s the Idoma land m
Benue State, and on the Western flank is the river Niger. The Igalas have a populabon
of about 1,066389 (Census 1991). Other ethnic gettlers in Igala land are the Idomas,
Igbiras, Yorubas, Hausas, Igbos and Nupes.

The second largest eihinic group are the Igbiras. They occupy the area situated
| between the Igalas and the Okuns. Flanking Igbira land on the North is Kogi locai
government arca and the south by Ondo and Edo states. On the eastern side 15 the
river Niger and on the west by Okun land. Their population is about 752,456, Qther
clhinic groups also settle amongst the Ighiras,

The Okuns constitute the third major ethnic group in the state. They occupy the
western parts of the state. The Okun land is flanked on the north by Niger state and
on the south by both Ondo and Oyo states. On the eastern side is Igbira land and on
the western side i1s Kwara state, Their population ts about 311,903, There 1s evidence

of other ethmic settlers among the Okuns.
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6.0.1. ECONOMIC BASE.

Agriculture constitute over cighty percent of the economic base of the state,
while industries and government constitute the formal economy. The state is richly
endowed with a lot of minerals deposit like Gold, I'eldspar, iron-ore, diamond, quartz
and limestone. The state has vast ferise land for agricultural purposes.

The rural population s predominantly involved in subsistence tarming,
handicralis and few other occupations. Agricultural land is held on the family and
community basts. Each adult member of the famuly 1s given a farm plot on which to
cultivate. The tvpical family unit is composed of the family head (The eldest and most
respected male member), his wife or wives and their children. Adult male children in
addition to cultivating their own farm plots also assist their father on his own farms.
Traditional system of cultivation is the most practiced method. They employ the usc of
hoes for rtdging and cutlasses for land clearing. _

The farmers often organize themselves into groups of five or more working on
rotational basis on each of the members farm. This system allows for speedy
completion of work on large farm lands. The member on whose farm the group works
is responsible for the provision of food and drinks for that day while they are on the
farm. However, some wealthy farmers employ farm labour or tractor to cultivate their
farms.

The state government has been assisting the farmers in the areas of provision of
fertilizers, improved seedlings and herbicides at subsidized rates. Government also
acquired several hectares of farm land within each local government areas. These -
lands are cleared and divided info several holdings and given to civil servants
interested in farm. The civil servants are provided seedlings, fertilizers and herbicides
at subsidized rates.
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To further enhance large scale farming in the state, government established the
Tractor hiring Agency to provide tractor services to farmers. The rates of the tractor
services are also subsidized.

The major crops that thrive welt in the state are maize, sorghum, millet, cowpea,
melon, beniseed, groundnut, Jocust bean, vegetables, yams, cassava, cocoa, coffee,
oranges, matigoes, cashew, guava and rice.

The rivers and numerous streams in this area provide opportuntties for fish

farming, while the thick forests in the siate provide the grounds for animal hunting.

6.0.2. SOCIO - CULTURAL FABRIC.

There is similarity in the socio~-cultural ways of living among the three major
ethnic groups. These stmilaritics are due to the continuos tnteractions of the various
cultures. There is similarity in activities like marriage ceremonies, funerals,
coronations, feasts (New yam festival), oracles and masquerade dancing e.t.c.

Major festivals take place after the harvesting season. This 1s very significant in
the sense that apart from the abundant availability of food and drinks, the people have
eriough time to attend such functions. On such occasions, the gods of the land are
often appeased for granting the community bumper harvests and prosperity for that
seasui. _ |

Most households live in compound type clusters. The food stores are located in
prominent position witlun the compound. In some localities, the stores are located in
the middle of the compound while in some others they are located close to the |

compound entrance. The number and sizes of these stores depend on the household

size.
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6.1. SITE LOCATION.
| The site chosen for the grains storage and distribution centre is in Lokoja. It is

on the outskirts of the town along the Koton-Karfe to Okene highway, The town lies

on latitude 7° 48N and longitude 6° 44E.

6.2. SITE SELECTION CRITERIA.

Several factors were considered in the selection of this sife. The most prominent
criteria are:-

a)  Grains production area.

b)  Market

) Land availabiity.

d)  Labour

e}  Transportation ' :

1) Public utility
g) Technology

hy  Zomng regulation.

A).  Grains Production Area:-  The Kogi state agncultural development Project

" (KGADP) is comprised of four zones. The zones are: i) The central zone
comprising of Kogi, Okehi, Adavi, Ajackuta, Koto-Karfe and Ogori-magogo local
government areas, i} The western zone comprising of Kabba-Bunu, Hjumu, East-
Yagba, Yagba-west and Mopa-Amuro local government areas, i) The northern zone
comprising of Ankpa, Olamaboro, Omala and Bassa local government arcas, and tv)

The south-eastern zone comprising of Idah, Dekina, Ofu, Ibaji and Igalamela-Odoru

local government areas.
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In the central zone, Kogi local government arca is the highest grain produger
followed by Koton-Karfe local government area. It has a vast arable land suitable for
grains cultivation. Over eighty-five percent of the people are active farmers.

Table 2
C CROP YITLD OBTAINED IN KOGI STATE 1993 - 1996 (1,000) TONS

CROP 1993 1994 1995 1996
Maize 73.16 123.58 184.74 222.19
Rice 2.91 89.18 93.92 99,59

y Millet 7.20 3.63 0.82 15.11
Sorghum 34.80 131.13 53.36 7723
Groundnut 9.43 6.66 34.50 33.42
Cocoa/Cofiee 291 3.63 1.82 533
Beniseed 19.75 2945 37.12 33.09
Melon 6040 70.80 40.10 76.24
Beans 40.20 69.60 47.65 38.17

Sounrce:  Kogi state Agricultural Development Project (KGADP) report 19736.

Of the total cereal grains produced in Kogi state, the central zone accounts for
thirty-five percent. Majority of the farming households own at teast one storage
granary. Others use the in-house storage. The average capacity of these storage

granaries is in the range of five hundreds to one thousand kilograms.
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B). . Market:- The availability of market for the procurement and sale of grains is
of paramount importance. There are more a dozen village markets within the Lokoja
market catchment area. Majority of these farmers sell their grains and other farm
produce in these markets.

The sales and distribution outlets for this grain centre are the ministrics and
parastatals, Kogi people consumer shops and the flour mill under construction.

C)-  Land availability:- The site for this project has a land arca of seventy-five

thousand square metres. This allows for future expansion without constraints. The
site 1s free of lakes and ponds of water which can increase its relative humidity.
D). Labour:- There is abundant skilled and unskilled manpower available in
[.okoja town. Similarly, manpower can be sourced from the neighbouring settlements
to supplement the labour force.

g). Transportation:- Lokoja enjoys a good network of roads. In addition to roads,

waler system of transportation is also used in this area. The two systems compliment
ach other perfectly in linking several towns and villages. However, the site chosen

will only enjoy road transportation system to avoid the influence of the river on the

relative humidity. The Koton-Karfe to Okene and Kabba highway which bye-passes

the main town provides the access to the site.

).  Public Utility:-  FElectricity, water and telephone services will be tapped from
the near by house of Assembly building.

G) Technology:- Technical know-how and expert advice are within reach.
The Kogi Agricultural Development Projects Lokoja and the Crop storage unit of the
Federal Department of Agriculture, Abiya will provide the needed technical assistance.
The engineering department of the Ajaokuta steel company can assist in the

fabrications and maintenance of spare parts and machines respectively,
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R). Zoning:- The project is located on the fringe of the industrial zone in the

Lokoja land use map.

6.3. SITE ANALYSIS.

To achieve an articulated storage design, the inventory of all the forces,

pressures and situations on and around the site is very necessary. The issues
addressed are climate, geolopy, vegetation, topography, existing features and utilitics,

views from and of the site, surrounding traffic, zoning and setbacks.

6.3.1. - CLIMATE.

Lokoija town lies within the middle belt region of the country. It s located in the
southern part of Kogi local government area at the confluence of Benue and Niger
nvers. _

It has two n1ain seasons. These are the rainy season from Maich to October,
and the dry season from November to early part of March. Each season 1s
characterised by a specific prevailing winds. The rainy season brings with it south
westerly winds originating from the equatorial rain belt. It blows from the high
pressure zones which occur over the Atlantic during this period. On the other hand,
the dry season is usvally accompanied by the harmattan. This is a dust-laden wind
blowing from the North-East direction. |
A). - TEMPERATURE.

The town lies in the tropical chimatic region. The maximum monthly mean
temperature is 33.7° while the minimum monthly mean temperature is 22.7%. The
hottest period 1s mid-February to mid-Apnl. This period records a maximum

temperature of 38,3% and a minimum of 25.8%.
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B). RAINFALL

Rainfall usuaily cominences between the months of March and April. It
signifies the commencement of farming activities. Though rainfall at this early stage is
usuaily light and well spaced out. The ughest raintall is often recorded in the months

of June to August. The mean annual rainfall 15 about 1280mm.

). RELATIVE HUMIDITY.

The relative humidity of the town during the dry season is about twenty-one
percent. However, during the raining season it can rise as high as eighty-one percent.
 The interplay of temperature and relative humidity determines the confortability
of workers and uscrs of the centre. In addition and more importantly is their influence
on the longevity of the stored grains. The safest relative humidity for stored grains is
below sixty-two percent, while that for human confort falls between thirty to seventy
percent. |

D). SUNSHINE AND RADIATION.

Lokoja town is in the tropics with a lot of sunshine. The sunshine hours are
greatest during the months of December to march. The months of April to November
witnesses less sunshine hours. The average daily sunshine period is cight hours, while
the highest is nine hours. | R -

The heat generated by the sun's ray on the earth surface is higher in the months
of November to March while the lowest heat radiation is recorded between the months

N

of May to October.
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6.3.2. GEOLOGY.

Lokoja and its surrounding areas are uuder lain by igneous and metamorphic
rocks. This basement complex is composed maiuly of granites, micas chists and meta

sediments. It features a rough terrain with a mountainous landscape and high lying

flat arcas, forest and valleys.

6.3.3. VEGETATION.

The town is situated within the savanna wood land belt. It has a modified
vegetation of thin soil cover. The vegetation is characterised by short grasses, trees of
medium size up to four metres high or more. Most of the plains are exploited for
culfivation. Frequent bush burning has reduced most of the vegetation to sparse acacia

shrub.

6.3.4. TOPOGRAPHY.

" The town is situated at the confluence of Rivers Niger and Benue. It lies on the
wést bank of the river Niger at an altitude of one hundred and twenty-five metres
above sca level. | __ - o _' _

A high plateau dominates the north-west of the town. This plateau called Mount
Paiti reaches an altitude of four hundred metres above sea level. The town is
penetrated by several streams which join either Mimi or river Niger. Most part of the

town is characterised by an undulating land.
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6.3.5. EXISTING FEATURIES AND UTILITIES.

Presently the site and its environs 1s used for farming. Across the highway from
the site are the Houée of Assembly building and the Judiciary. Also several metres
away is the Kogi state Agricultural Development Projects headquarters. The Koton-
Karfe to Okene highway passes close to the site. The northern, western and eastern
sides of the site presents a scenic view of a horizon dotted with hills and valleys
excitingly interwoven. There are few scattered trees on the site.
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CHAPTER SEVEN

DESIGN PROPOSAL AND REPORTS
7.0. THE BRIEF.

The grains centre will be a joint venture between the Kogi state government and
the seven local governments constituting the agricultural zone.

The centre will be responsible for the purchasing of grains from the farmers,
storing and distribution of the stored grains when necessary. The beneficiaries of this
scheme includes the civil servants, the general public and victims of disasters.

* The distribution outlets will be through the ministries, parastatals, Jocal
governments and the people's consuimer shops.

The centre will have the following facilities :-

1.  Gate house and truck weighing bridge: The gate house 1s to control entry and

exit from the centre. A bnidge for weighing all in-coming and out-going trucks is also

provided at the gate.

2. Grains reception and grading:- This unit consists of laboratory for pre
stofage tests, sorting / grading of grains, and in-take pit. Grains samples are tested in
the laboratory before storage to determine its moisture content, The sorted or graded
grains are sent into the temporary storage silos before the commencement of cleaning
or into the drying hall. | |

3. Processing Hall:- This consists of the processing area, quality control

laboratory, and stores for laboratory equipment and tnsecticides and waste materials.

4.  The storage facilities:- These includes the silos, warehouses and the drying

crib. The bagging unit 1s within the Warehouse area.
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The cribs are raised on phinths with openings at the base. The floor is ducted to
altow natural air pass from the base into the grains. The drying operation is quickened
by the additional use of fan. The grain ts warmed by the drying air during the day
time fan operation while the heated grain serves as heat source for the cooler air during
the night operation. The warmer air rises up and is removed through the vent.

The warehouses wiil only be used for short term storage. When demand for
grains are received, they are called from the silos and bagged into 50kgs an 100kgs
units. The bagged grains are then stored in the warehouse for immediate despatch.

The silos will serve the purpose of long term storage. The bulk of the grains are
stored in the silos.

5). Administrative Unit:  This unit will accommeodate the administrative

functions of the centre. The key departments in this unit are the Central

administration, accounts, marketing and personnel.

6). Workers facilities : This unit will accommodate the changing rooms,

toilets and shower, cominon room, first aid and the canteen.

!

7). Auxiliary facilities: This includes the generator room, spare parts

stores, machinery stores, maintenance workshop and incinerator,

7.1. SPACE ANALYSIS AND REQUIREMENTS.

The calculation of the various spaces required is based on the analysis of each of
them. The space sizes are determined by the nature of function it performs. Using the
briet, the various spaces are allocated as shown below in the schedule of

accommodation.



7.2. SCHEDULLE OF ACCOMMODATION.

The average annual grains produced 1 the state stands at 303,107.5 metric tons.
This figure 1s based on the production trend for the past four years (1993-1996).

The central zone produces about thirty-five percent of the state figure. This
amounts to about 106.097 metric tons.

ie. 35 x303,107.5 ~ 106.097 tons

100

It is projected that government through the centre will purchase about five

percent of the grains produced in this zone.

ie. 5 x106,097 = 5,304.9 tons
100
Based on the above, the storage capacity of the centre will be estimated at 6,000 tons.

The breakdown of the grains to be stored in the centre are:

1. Maize =3 000 tons
2. Sorghum = 2,000 fons
3. Rice = 1,000 tons
Total = 6,000 tons
ACCOMMODATION USAGE/DESCRIPTION  |No. RQD. AREA M%)
STORAGE
Silos For long term storage of 12 Nos. ' Floor area/silo
grains, a silo of capacity 500 o = 38.5m’
tons is adopted : 12x38.5
= 462.0m’
Cribs For drying of grains to the 2 Nos. 120.0m’/c1ib
' sale moisture content level : 2x120
before storage = 240.0m’







