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Abstract

Gas emission from Pero-Chemical sectors and Hydro-Carbon wastes from Indudrialized
nations of the world are sources of pollution to man. Aside this they have been known to have
detrimental effects on the atmosphere asthey al contribute in no-small-measure to thepresent
Ozone layer depletion and Global warming. In Tropial Africa, though may not be highly
industrialized but the impact of Agricultural wages disposal methods especially through burning
and emission of hydro-carbons into the atmosphere is another phenomenon that contributes
immensely to environmental pollution, oone layer depletion and loss of biodiverdty in theworld
today. Africa is endowed with abundant land resources with many water bodies for potential
crop, livestock and aquaculture farming and development for food security for sudainability of
the growing population, but these resources are underutilizzd possibly due to poverty or
misplacement of priorities or total lack of budget implementation on the part of our policy
makers. Agricultural wages from livestock, crop farming and aquaculture are enormous and
can bewell disposal off by recirculation when these resources are put together for common goal
rather than direct buming and contributing to Global warmng. Asan ountries such as
Philippines Japan, Korean, Indonesian et.c. have been inwlved in integrated farmng for
sometimes now possibly due to limited land resources. Many options are still available to rural
and urban sectorsin other Afro-Asian cities in integrated Agriculture packages (I1AP). The crux
of the matter isto meet hunman demand in animal and crop products with minimum inputs and
without reaulting o environmental degradation and further loss of natural plant and animal
biodiversty. The paper reviewed some integrated optionsavailable in the agricultural sector in
packages for implementation in Afro-Asian world. Such options include: Integrated poultry and
or piggery cum fish farming, integrated Livestodk cumfish aumrice farming, integrated poultry
cum fish cum horticulture farming, integrated rabbit/cane rat cum fish cum rice farming et.c.
The bendits accruing to all sectors of farming that are inwlved in integration agriculture
packages (IAP) were highlighted. The immediate and future advantages of the IAP to the
growing population in both rural and urban communities on jobscreation, staple carbohydrates
and protein food security and supply and il nutrients maintenance for sustainable ecosysem
were also daborated.
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Introduction

The movement of human societies from a hunter aattieger role to one based on settlements
associated with agricultural and pastoral use etineironment has been altered by activities such
as soil degradation, over grazing and deforestatiterly settlements were often located near
coastal areas, where there was rich abundance od, fparticularly in the waters of shallow
estuaries and seas. The consequence include ambags odeforestation in the hinterlands to
provide timber for ship and home buildings whichdhe major impact on the development of
coastal sedimentary system (Meiggs, 1983). An esfesy is a community of living organisms
together wih the physical processes that occuhiwian environment (Ranschou, 1995). T hese
are usually divided into a biotic factors includibgoad climate and geologicalas wellas specific
factors such as temperatures, water (rainfall anmidity), light, salinity, pressure and soil and
water chemistry (pH and mineral content) and bidéctors, which are interactions with other
organisms, including com petition, predation, paiasi and symbiosis. Thus, there are a- biotic
(non-living) and biotic (living) components of anasystem, all potentially interacting to form a
functioning unit, distinguishable although not iaeld from other ecosystems. Ecological studies
have shown how energy flows through ecosyste ms fiterca pture of light energy by plants and
conversion to the chemical energy in sugar to é#ssage through successive tropic levels and
constant escape back into the environment (L ighteow P ullin, 1995). Equally, we have learnt
how nutrients and water are cycled from the atmesptto the soil, through plants, animal
decomposers and back again, the intricacies of fimeds and interdependence of species in
coevolved mutualisms (P ulin, 2002).

Wise Use and Conservation of Biological Resources

Living communities can be altered by over use (dien of mangrove, over fishing, catching
frogs, bush burning etc) and whole species disappethis way. They can also be destroyed by
the inappropriate introduction of foreign specibattresult to crossbreeding and hybridization.
The ecological literature abounds incase where ispewere introduced outside their original
habitat and had a whole range of undesirable effethe introduction of water hyacinth, a
floating plant native to tropical South America asnamental plant has resulted to water
pollution in Nigeria recently. It propagates vigosdy by stolons and when the rosettes are fully
developed, they break free from the parent plant] arift away, dispersed by the wind or
current. One single rosette in a pond sufficesifdo be covered in a matter of months. They
block navigation, obstruct drainage channel andchéis interfere with hydro electrical
installations and impede the penetration of oxy@gemvater, thus causing fish to asphyxiate,
blocking water sports etc (Pieterse and Murphy, 09®ur wetland is abundant in Africa of
which only little portion is conserved. Numerous ppiations have existed for centuries in
perfect harmony with wetland ecosystem where theydand exploited them wisely. Some still
do. The Wagenia fishermen of the Zaire River, Inuergfrom Bane d’Arguil in Mauritania, the
Coypu hunters of the Banadors of Uruguay, farmarshé flood phins of Chad, the Sphere of
the Kafue flats in Zambia etc. These populationsehaertainly always, been aware of the
contribution made by water to their lives (Hoffmar®®76). For others, wetland could only be
made useful by enclosing them into farmlands, todtzined kill aquatics farms for meat, and
allow water to dry out. Thanks for the establishinehzoological and botanical reserve for the
preservation of the natural heritage. The use afoxibus tool such as bomb and little gauge
wire netting materials in our water bodies in sawgcfor fish (all in search for food) are ram part
in Africa and hence depletion of the natural resesrand loss of biodiversity.
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Agriculture Perspectives

Agriculture includes the production crop for fooddacash crops, Livestock including poultry
(chicken, duck, geese guinea fowl etc) cane ragdtoresources and horticultural crops. While
there are subsistence approaches to some, thereoarmercially cultivated farms for grains,

cereals and root crops. There are also those tbastaictly under the control of government for

effective management, conservation and preservatimposes (Okorie, 1981). The current trend
in dry season or fadama farming in Nigeria s gugpmuch of the Nigeria budget; individual

product 5 managed separately of which integratedefits are not achieved possibly due to
inadequate knowledge in the area.

History of Aquaculture

Fish farming was born in China more than 2000 yesys. Steadfast development was achieved
in Asia by adjoining it to agriculture. As a resulhis region now provides 85% of the world
agriculture output in 1995 (Symoens and Micha, 3J99®spite its resounding success, the Asian
Agro-Piscicultural models have not been widely atddpin other regions of the world
(Devendra, 1993, Gupta 1992, Pullin & Prein, 199%h and P ekar, 1995). Ofcet al 1993).
Fish farming was largely introduced to Africa aftée World War Il. It grew fast, receded just
as fast and then wavered, although various methosi®e tested, from subsistence to semt
commercial and to intensive commercial fish farmi@ge of the reasons for quick withdrawal s
the cost of feeding fish wih whole commercial fee@df recent Nigerian have once again
embraced fish farming possibly as a result of tkinetion of most of our wildlife which serve
as bush meat in the rural communities. T he co$isbffeed (especially the adoption of expanded
imported (floating) feed) is a significant, cregtimegative impacts in fish farming.

Food Shortage and Malnutrition an Appraisal

African Nations is bedeviled by acute shortageaufd. Nigeria like other developing countries s
faced with acute protein shortage as a daily intiefar short of the recommended minimum
(FAO, 1993). Bush meat especially in the rural aceastitute a substantial portion of animal
protein intake but such animals are being depleta& to over hunting and conservation in our
national game parks (FAO, 1988). According to AyglP80), an American consume 23-68 ¢
/caput/day, a European consumes about 53g /capufdd an average Nigerian consumes only
4.48g / caput /day of animal protein made of rosleftogs, insects, fish and beef. It is now very
clkear that if African nations must stop dying ofdshiorkor and other malnutrition diseases, we
must find a method of food production that will @ largely on nutrient recirculation; of
which integration of agriculture with piscicultuie top most. Likewise, the estimated Nigerian
demand for fish in put as high as 1.4 milion Mdn$ with a wholesale value of more than one
billion USA Dollars of this the Federal Departmeoit Fisheries (FDF) indicates 511,000 MT
tons are provided domestically from tilapias antfisaes cultivated under intensive and sem#i
intensive production systems. (FAO, 2007). Thegra¢ed agricutural packages (IAP) should be
of immense importance to all developing countrispexially in Africa interested in the problem
of food security and economic development all mdfing a lasting solution to unemployment
problem in rural and urban areas. The concept @ li& a four dimensional activities with
emphases in fish farming, livestock (including gowlfarming), crop farming, horticulture and
forestry practices as major activities which cowde basic food nutrients needed by the
populace.
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Bio-Resources in Nigeria

Nigeria is endowed with inland water mass of ab&gt5 million ha which is capable of
producing over 512,000 MT tons of fsh annuallywiéll managed (Ita, 1986). Problems of the
fagrant abuse of Nigeria inland and coastal wathrsugh over-fishing, obnoxious and illegal
fishing practices by unscrupulous fisher-folks haeeised considerable damage to the fisheries,
resulting in severe deplktion of fisheries resouwmoel a decline in domestic fish production as
was the case at Kanji Lake (lta, 1982, Abiodun, 20 14,509 ha of brackish water (Ajayi and
Talabi, 1984) in addition to a coast line of 800kamd the greatest part of these water resources
are found in rural areas.

Use ofAnimal Manure

Animal manure has been used in fish production egamic matter to stimulate plankton
production (Ovie, 1996). Poultry manure has repdacermal fish feed up to 50 percent and gave
significant growth rate in tilapia (Fasakét al, 2000). Livestock manure contains considerable
quantities of nutrients for fish and crop produatid’rotein content ranged between 10 and 30
percent depending whatanimal is in question (P 875). In addition, soluble vitamins are also
synthesized in the rumen and may appear in relgtikigh concentration in the feces and urine
of cattle (Tuleun, 1992). Spataru (1976) mentiotleed the main benefit of manure when fed to
1. Aura was in the production of benthic organisms the result shows that tilapia hybrid ingest
manure directly. In the same vein, Meg%977) observed that Chinese carp utilized abdut 9
percent of the valuable ingredients in poultry mandeeding of animal wastes to fish is an old
practice in Asiatic countries (Azziz, 1978). Recamivance indicate the control of inflow of
nutrient from animal waste, it is possible to awhieoptimum growth for fish in warm climate
(Muller, 1980). It has been observed that tropieald silver carp, catfishQlarias and
Heterobranchus species) and tilapia are most popular and thete mals for utilizing animal
wastes is enormous (Meyer, 1977). Rodrigetal, (1996) were apparently among those who
utilize animal byproduct meal in tilapia fish pre@al diets and were able to solve problem of
animal wastes management pollution control andepmdtor man. Livestock manure can be used
both as base (during pond construction) and additionanure. Manure application enriches the
nutritional value of the water and promotes thepproproliferation of natural food organisms for
baby fishes. As the fish became less dependentatural food organisms and more dependent
on prepared feed, the need for nutritionally corteplieed becomes more critical and inevitable
(Shepherd and Bromage, 1992). The recommendablageofor base manure application in
grow-out pond is 7500kg/ha, and should be spreadlyvin ponds after pond excavation. This
improves the fertilty of the water. Additional mane is applied after the pond has been stocked
with fish and the dosage of 825 kg — 900 kg/ha olawet weight or 100-200kg/ha/day in dry
weight is recommended (Okoye, 1986, Delinche, 1986)

Advantages of Inte grate d Agriculture

It promotes the optimum utilization to wastes:The cost of fish feed has been reorganized as a
major factor affecting the development and expamsdd aquaculture enterprises in African
countries (Olomola, 1990, Falayi, 2009). T he fergreé dients that are rarely available for human
consumption are also being competed for by thestwek industry. Integration of fish with
poultry or livestock will assist in the reductiom feed cost because instead of whole artificial
feed feeding, only supplementary feed would be edduay the fish.
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Incre ase output and e conomics benefit here is the advantage of using one stone towit or
more birds as an adage. The feed meant for Powloyld serve as feed for fish through the
droppings relkased into the pond waters and otheultny mash drops during feeding.
Furthermore, whenrice is introduced in the pontblethe manure also fertilizes the paddy rice
to grow and produce. Inthe case of the release asfte water to the outside horticulture farm,
the fortified nutrients in the waste water withther result to the growth and nourishment of the
vegetables as wateris channeled to every plamdsta

Employment opportunities: It creates more employment opportunities for jolelsss and
forms a beneficial circulation of waste to keepadalnce in the ecosystem (Branckaert, 1995).
People shall be engaged in keeping poultry, livelstand fish culture, rice tendering and
horticultural practices. Sales of products suck ggs, old layers, pork, meat, fish fingerlings and
table size, paddy rice and different vegetables passibilities from the same spot.

Agro-aquaculture farming and the maximization of land and water use. The abundant
nutrients from organic manure avert the in depegdamvironmental pollution in the use of
chemical as fertilizer and pesticide (Okoye, 1996)discourages unnecessary deforestation, an
agent of environmental a gradation by restrainiotlt clearing of and and mangrove areas
available for fish farming (Ayeniet al, 1986). Integrated agro-piscicuture practice &
characterized by the inclusion of low input int@ thquatic ecosystem through the manipulations
of the ecological and biological characteristicstb& components of the system in order to
improve or change the production process (Ayeni @bdbusin, 1989).

Integrated Agriculture Package (IAP)

This is a concept derived from mutual symbiotic &ets between areas of agriculture. It
connotes a linker or pathway between crop farmimgimal production, fish (fin and shell)

farming and forestry. Indeed, integrated Agro-pdsdtiural ecosystems constitute a complete
man-made entity composed of organisms that intewdidt each other and with their land and
water environment, in a given region, and are cttarézed by optional matter and energy
transfers which maximize the production of animedtg@ins at the lowest possible cost.

Integrated Agricultural packages (1AP)

The summary of the studies carried out by Tokrid®95), Little, (1995), Thiert al, (1995)
and Gongfu, (1995), Kangmin and Peizhen, (1995)@adendra, (1995) in Thailand, Northeast
Thailand Vietnam, Canton Region (China), The Wuxedibn of China and Indonesia
respectively cited three types of setting in theedrated Agricultural Packages as follows:

Full integration : This involves complete integration of fish cumuftoy or piggery cum rice-
cum horticulture with the poultry or piggery locdtdirectly on top of fish pond and Fadama rice
is planted inside the pond below. The waste wadereleased directly from the monk to the
vegetable planted outside the pond dyke. The a@sviare in chain form. Manure is easily
released from animals to the pond below withoubuab

Semi — integration This is a partial integration of fish pond wigoultry, piggery or cattle
ranch located a distance outside the pond and smreds transferred to the pond from differe nt
location. Itcould be directly on pond dykes.
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Free integration; Here operations are separate. Fish pond may ndwerted or supermarket or
feed will or poultry farm. They are not close tockaother but the owner feels he wants to
maximize the use of waste from one activity to bd to other. The resource (money) obtained
from feed mill; hotel or supermarket is used to elep the fish pond. For the purpose of this
conference, categories 1 and 2 above shall be esaplain IAPs.

Integrated Package (IAP) Options

Integration of Agriculture with fish culture can bgplied both inland and in the coastal regions
with fresh and brackish water especially in theatiareas constituting about 70% of the people
(FAO, 1988) in Nigeria and where uncultivated leamtl other potential integrated resource are
abundant.

Poultry Cum Fish
This system can be in two ways. A farmer may wh ouild the poultry house directly on top

of the pond or locate it on the dykes. The advantagich the formal has over the later is in the
number of labour required and man hour (time sgemthe work). The poultry droppings drop
directly into the pond water and there is the nemsicope and carry droppings from the one built
on dykes to pond. About 1000 layers per ha of figind stocked wih 10,000 — 20,000
fingerlings polyculture farm could be used (Otulmsil989). The farmer proceeds include:
poultry, eggs and fish (fingerlings and adults). Wwill require feed for your poultry while the
droppings fertilize the pond for fish productionatBery cages or galvanised floor, thatched or
zinc roof could be used; depending on the avaikfoled at hand.

Piggery cum Fish

It is advisable to build the pig pens on the dykal &lose to the pond. Piglets of 8-10 weeks old
of about 5-10kg each of improved breed can be feith vieed compounded with non-
conventional feedstuff or with actual pig fatte nirgion. W hile the formal can be supplke mented
with vegetables and prolong the maturing time obwatb5-6 months for pig and for fish to
mature, the later can be fattened for only 3 momdhattain market weight of about 40-50kg per
pig can be stocked twice before fish is harve st control of external parasites by the use of
insecticide or chemicals in prohibited. Hygie nic mgement eradicates the above. About 80 -
100 piglets / ha is recommended (Otubusin, 1988). pid growth the male piglets can be
castrated. Returns include pork fish (fingerlingsd aduts).

Duck cum Fish

The principle is same as in 1 and 2 above wher@pmng of duck/geese are utilized in fish
culture. It differs in that duck/geese have oppoityuto play around on top of pond water, there
by spreading the droppings. Organisms such as tagpfsogs, mosquioes, mollusk and aquatic
weeds are part of duck feed. Juveniles fishesadrgsed to be stocked soasto be able to escape
been predated by ducks. Fencing of the pond wighdlaick house s necessary to avoid loss of
duck/geese to predators (dogs, cats and man). Yay imtroduce breeder birds and allow
propagation of ducking and goslings or just fattgniprogram. The farmer returns are eggs,
ducklings, old duck meat and fish (fingerlings eawlits) (Falayiet al, 2003).

Rice-cum-Fish-poultry

This involves the use of rice paddies provided veiemtre trenches (1.0 meters wide) and about
0.5 meters deep) serving as place of refuge fordigring low water level (SEADEC, 1997). The
dyke of the paddies could be as high in 50cm td eater at desired depth. Grasses and weeds
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on the dykes should be trimmed regularly to preveartboring of predators and pests. Screens
(wire mesh of 0.5cm) with wooden frame are instl& water the inlets to prevent unwanted
fsh species from entering or the escape of thelstd fishes. Suitable fish species are tilapia
Oreochromis niloticus, Sarotherodun gallileaus or their hybrids or mono-sex, common carp
Cyprinus carpio, catfish Clarias and Heterobranchus species can be stocked. These are
obtainable at the National Institute for freshwaasheries Research, New Bussa, Niger State,
Nigeria. Rice varieties that are insect and diseas&tant, early maturing and high yielding are
recommended. This is also obtainable at the Natitnstitute for Cereal Research, Badegi also
in Niger State, Nigeria.

About 5000 fingerlings to 1000 kyers chickens pend are recommended. The same feed to
poultry would serve as nutrients source for thewdgto of planktons while planktons in turns
serve as food for tilapia growth. The nutrients vilmter serve as fertilizer for paddy rice
production. The farmers now harvest eggs, fishdyariite, old layers. E gg shell, thrash fish and
broken rice can be ploughed back to poultry feed.

Livestock cum Fish cum horticulture

Utilization of small reservoir for irrigation as Wes for fish production is possible. T he irrigdte
land can be used for the cultivation of potatoesndtoes, water melon, cassava, banana,
pineapples, pepper, cucumbers etc. Fruit treesu&ican be planted along the side of the dykes
as cash crop. In Asian countries, rice, aquaticetelgle are planted. Fin fish, shrimps,
crustaceans and mollusks are cultured as aquaeumponents. Example of aqua-silviculture
in the Philippines is the 4.4 ha farm of Melkhordadecitas sur in Puerto Galera, Mindoro
(SEADEC, 1997). It exemplifies multiple use managemn The mangrove trees are harvested
selectively for 15 years before reforestation. Wioed, low cost building materials and prop
gules are sold intermittently within the years. Themily is bouyant in cash, food and fully
occupied all round the years. T he proceeds incthédisted fruits and vegetables, chicken, pork,
eggs, finand shell fishes, glue from mangrovedrete. This can be applicable in the coastal part
of Nigeria.

Shrimp cum Rice Integration

Integrated home lot garden, pond and livestock padltry is a traditional approach to family

food production in rural area in Mekong Delta sarth part of Vietnam. About 80% of farm

house hold in the region has its own small pondigas and canal for aquaculture (SEADEC,

1997). Rice serves as major crop cultured with f@hshrimp. This has been practiced to

improve food production and optimized land use arader resource. This can be applicable in

Nigeria inland flood and coastal plains with freslater prawn or the delta shrimps and rice or

mangrove tree e.g. coconuts. A flat field closeatfreshwater source is ideal. The rice field

modified for shrimp culture by raising the dyke fleigher water depth or digging trenches (3-4

m wide and 1.5 m deep) along the periphery. Thdd fimust be thorough prepared before

stocking the fish as follows:

i. Getrid of wild fishes, crabs, frogs and unwantaihzals by using lime (100kg per 1000
M?2) or Derris root (1-1.5 kg soaked in 10-15 lterswaater per 1000 M)

ii. Drythe trenches for 3 days, prepared field forablmasting, transplanting of rice.

ili. Choose short duration, medium maturing varietied Hre resistances to pests to minimize
if not eliminate the use of chemicals.

iv.  Stock 10-25 g shrimp juveniles at 70 — 80 kg/ ha days after rice broadcasting or 5 days
after rice transplanting Fin fish can also be séoclalong with shrimps.
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v. Cover 8-10 percent of the water surface in thedhewith plants branches to discourage
poaching.

vi.  Broken rice, cassava, potatoes, food remains (degbsalt), rice bran, crabs, snails, fish
and ol cake can serve as food supplement forige f

Folder crops cum fish cum live stock orother wildfe

Cane rats, giant rat (rodent), guinea fowl etc hheen successfully domesticated. Rabbits and
snails are possible wildlife for integration (Ajayli975, Ayeni, 1980, Otubusin, 1983, Fasadtin
al, 2000). The principle of housing, feeding and caeee closely related wih those earlier
mentioned. The droppings are very reach in nutsighat would fertilize the lower pond waters
for successful fish and folder crops production.

Tree crops cum fish cum, sugar cane, water me lon drother ve getables

This can be integrated in a fairly sloppy terrdiitne keaves and fruits from trees serve as feed to
the pond along with animals on top or in dyke. Tisdn pond i fertilized and waste water from
integrated pond serves the crops along the slopié itreaches the horticulture below. The list
of integrated Agro-Pisciculture cannot be exhaustede and they are all geared towards
conservation of resources.

Transfer of Energy and Nitrogen in Inte grate d AgroPisciculture Ecosystem

Fish growth in fish cum livestock pond, as in otliiegration depending on the availability of

nitrogen and phosphorus as well as on the amountgdnic carbon introduced or produced in

them. The quantification of the complete energyneses, including bacteria production and the
nitrogen transfer rates, in these ecosystems alleost experimental bases. Olah and Pekar,

(1995) concluded that result obtained on energpuese, energy transfer efficiencies, nitrogen

input transfer rates, nitrogen transfer rates engnd circle and nitrogen output transfer rates in

domestic sewage, pig, chicken, sheep, duck andegegsgrated fish pond ecosystem clearly
indicated that:

> around 5g manure organic —C2M is processable if the stocking density is high egtoto
disturb the sediment water interface.

»  equal partitioning of energy metabolism charactsithe manure ponds: The amount of
manure introduced, algal and bacterial producedwiogcompound is almost the same,
ranging between 3-5 g C #Id. Energy efficiency (that is the percentage of manalgal
and bacterial total energy converted to fish biogngsoduction) is in the range of 1-9
percent but 3 percent is a well established averfibe extreme values occur in specialized
integration.

» the result of the quantified individual transfettes of nitrogen and subtracting the total
output from the total input, computed that nitrogetention capacity of the traditional fish
pond without integration and that of the pig, dwukd geese integrations rewarded: 159,
302, 225 and 118 kg N hhy?

»  both theoretically and quantitatively, have estslidid that these energy efficient and
nitrogen retarding ecosystems may be applied onidemscale to compress the stretched
nitrogen spiral and to improve landscape nitroder.fThis also opens up the possibility of
this nutrient recycling type of aquaculture beinged in the context of alternative
agriculture which is gaining importance in the isthialized kndscapes of the developed
countries, as well as being a cheap protein progduanhechanism for developing nations.
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Sanitation

Hygiene condition in an integrated farming can lohiaved. The pond silt comprising mud,
leftover manure and feed may become detrimentafisto if not removed. Pond silt can be
removed to the pond dykes or crop farms and userganic manure outside fish pond (for
horticulture and citrus plants that are completetyt of integration system) (Pulin, 2002).

According to Eyoet al, (2003), Agro-Pisciculture Integrated Farming systis faced with some

limitations wish include:

i.  Technical complexity:
It involves many fields of specialization. The plis of technical complexity arise in
management because the farm manager may not béabped in all the sub sectors of
farming system.

ii. Imbalance of model structure This results in the production of excessive wdstanure)
which cannot be fully utilized by fish n pond omter body.

ii.  Water quality Problems: There may be difficulty in water quality controdeasures
especilly in the tropics and sub-tropics wheregemture i high, oxygen consumption is
great and animal waste production s excessiveufficse nt supply of nutrient will result in
less natural food organisms in pond. As a ressh fiill not grow nor develop well. Onthe
other hand, if animal waste production is too higlish may die due to rapid
decomposition, which loosens oxygen content (Digsdl oxygen) in the water body
especially n the humid tropics (Boyd, 1990, Oi©96).

Conclusion

Integrated Agriculture practices (IAPs) maximizetetuse of land especially where land s
expensive. Parcels of land that is unsuitable fopdarming can be flooded with water and use,
thereby reducing competition for land. There is temeral conservation of input resources. High
cost of fish, poultry and livestock feeds can beought low, exorbitant cost of inorganic
fertilizers are removed by recycling of animal wesst Efficient utilization of man power &
achieved. The same man and material resourcestil@eduin all actities.

There is drastic decrease in calories, proteinsfantbod per caput per day in Africa. A case of
Nigeria was from 2213 g, 51.6 g and 497 g in 19612136 g, 46.6 g and 44.0 g in 1986
respectively (FAO, 1988). The demand for proteimdos outstripping the supply. Integrated
agriculture packages established fundamental adgast such that the environment can be
manipulated to increase fish, meat and food andh ca@®ps supply to our household and
factories. Ayeniet al (1986) reported less than 1% of the potential s{®ater mass) for
aquaculture is utilized in Nigeria, and up to déte difference is not feet because fish is not
found on every man table in Nigeria. The packagehese various divergence systems would
increase the general food production capacity incafand at lesser cost; and also rid of our
environment of pollution, reduction in the loss biodiversity through conservation of our
natural resources.

References

Abiodun, J.O. (2003): Evaluation of fisheries cashrends on lake Kainji, Nigeria 1995 2001.
Journal of Applied Science and Environment Managem¥ol 7 (2) 9-13

Ahmed, M (1992): Status and Potential of Aquaceltim small water bodies (pond) and ditches
in Bangladesh. ICLARM Technical Report 37, 36 PP.

169



AReview on Inteyr ated Agricultur e Packages (I AP) for rural and urban dwellersinTropi @l Afro-Asian World for Wastes Redr culation.Fal ayi
& Adesulu

Ajayi, S.S.(1975): Domestication of the African giaRat Cricetomys ganbiaanus Water
house) Book: Department of Forest Resources Mamage Univ. of Ibadan.

Ayeni, J.S.0 (1980): The biology and utilization K&lmet guinea fowl (N.M.C.P.), PhD thesis

University of Ibadan, Nigeria.

Ayeni, J.S.0. and Otubusin, S.0. (1989): Ecologimaplications to agriculture of integrated
agricultural packages in developmental activitiesrural areas. Biennial Conference
of the ECOSON, Forestry Research Institute, Ibadaial®® August, 1989.

Ayeni, J.S.0., Adeniji, H.A., Okaeme, A.N., Obot,.AE and Otubusin, S.O. (1986):
Utilization and development of Nigerian wetlandresented at the MAB National
Workshop on Nigeria wetlnds, PortHarcourt, 27/&89gust, 1989. 21p

Azziz, Z.(1978): Rural Development: Learning in @d&i Macmillian Press Ltd., London Basin
STRE. 201 pp

Billard, R. (1986): Symbiotic integration of Aqudture and Agriculture — Fisheries, 11 (4):
14-19.

Boyd, C.E. (1990): Water quality in warm water Fipbnds. Publ. Auburn University of
Agricutture Expt. Station. Alabama, 358pp.

Branckaert, R. (1995): Integrated systems, A sumkdé solution for the development of animal
husbandry in developing countries. In proceedinfbe management of integrated
freshwater Agro-Pscicultural Ecosystems in trapi@areas. (Eds. Symeons J.J. and
Micha, J.C.) 109-119 pp

David C. Little (1993): The development of smallake P oultry-Fish-Integration in Northeast
Thailand:P otentials and constraints. In proceestinfhe management of integrated
freshwater Agro-Piscicultural Ecosystems in trapi@areas. (Eds. Symeons J.J. and
Micha, J.C.) 265-276 pp

Delinche, F.D (1986): Effects of different Animalavure of Fsh Farming; In first Asian
Fisheries forum 1986 in Manila, Philipines.

Devendra, C (1993): Sustainable Animal Productioomf Small Farm-System in South East
Asia. FAO Production and Health paper. Rome. 18-Dp.

Devendra, C. (1995): The integration of Agricultueend Fish farming in Indonasia. In
proceedings: The management of integrated fresimigro-P iscicultural Ecosystems in
tropical areas. (Eds. Symeons J.J. and Micha,) 329-341 pp

Eyo, A.A., Ayanda, J.O., Falayi, B.A. and AdelowBg,O. (2003): Economic prospects in
investment in integrated fish cum livestock fargninn proceeding: Fisheries Society
of Nigeria, 2003 (Ed. A.A. Eyo) 82- 104 pp.

Food and Agriculture Organization of the United Mas (1993): Strategies for sustainable
livestock development in developing countries. Imodeeding of the FAO Expert
Consultation (Rome, Dec. 1990). Animal productiordéleath paper No 107, Rome 209
pp.

Food and Agriculture Organization of the United Mas (2007): Farming Nigerian Waters.
Overview of Fisheries in Nigeria. Inland Fisherasd inventories. National Special
Program for Food Security in Nigeria. A compilatioof the Newsletters of the
Aquaculture and Inland Fisheries P roject. Vol 1-2

Food and Agriculture Organization of the United Mats (1988): Country tables-Basic data
on agricultural sector-FAO Econ. and Soc. Pol &epent. 339 p.

Falayi, B.A, Adelowo E.O, and Sogbesan E.O (200@)egrated chicken cum fish farming for
Sustainable Rural and Urban Communities in Nigemaproceedings: Fisheries Society
of Nigeria, 2003 (Ed. A.A. Eyo) 143-151 pp

Falayi, B.A (2009): Utilization of live and artifizl additives for the development of floating
diets for African catfishClarias gariepinusandN ile tilapiaOreochromis niloticus PhD
Thesis. Federal University of Technology, Minr2009. 180 pp.

170



Environtropica -An Intenaional Journal of the Tropical Environmert

Fasakin, E.A., Falayi, B.A and Eyo, A.A (2000): lmsion of poultry manure in a complete
feed for Tilapia Oreochromisniloticus(L). Journal of Fisheries Technolbgy, Vol.2:51-56

Gupta, M.V. (1992): Low-input Technologies for Rura#quaculture Development in
Bangladesh. In proceedings: Natural Resources €burmquaculture and
Schistosomiasis. Proceedings of a network meetiedd in Manila, Philippines.
National Academy Press. Washington, D.C. pp 26-35.

Hoffmann, L. (1976): La recherché scientific en cangue- courier dup arc natural regional
de camargue (Arles), n 9:3-4

lta, E.O. (1986): Reservoir, Lake and River FisberiManagement and Investment
opportunities. In Fisheries Enterprises and Infdion Brochure. pp 3-8 and 17-18

Ita, E.O. (1982): Biological indices of over fislginin Kainji Lake and the management
proposal for the lake fishery. Kainji Lake Resdarmstitute Technical Report June,
No 8

Kangmin Li and Peizhen Li (1995): Integration of rAaulture, livestock and fish farming in
the Wuxi region of China. In proceeding: The maamgnt the Tropical areas. (Eds.
Symeons J.J. and Micha, J.C.) 309-328.

Little, D and J. Muir (1987): A guide to integratedarm water Aquaculture Great Britain
Insttute of Aquaculture, University of Strling238 pp (1989)

Lightfoot, C. and Roger S.V. Pullin, (1995): An égrated Resource management approach
to the development of integrated aquaculture fagmsystem. In proceeding: The
management the Tropical areas. (Eds. SymeonantdJMicha, J.C) 145-167pp.

Meyer, G.H. (1977): Aquacukure in Israel. Feedstuflanuary 13, 1977 pp 30-32

Meiggs, R (1983) Trees and Timbers in the Mediteen World. Oxford University Press.
Cited in Coastal Conservation and Management. Aoldgical Perspective (Ed J. Per
Doody) Publshed by Kluwen Academic publishers, tBos 308 pp.

Moav, O. (1977): Production of tilapia Hybrids witatte Manure as Commercial diet for
Fish Culture. Ascited by Smitterman, R.O and i, J.O.(editors) 1977,pp 43- 54.

Muller, Z.O (1980): Feed from Animal wastes. State knowledge FAO Animal production
and heath paper 18: p 90

Nguyen Thien-Nguyen Cong Quoc and Duong Xuan Tuyélrf95): The integration of
agriculture and fish farming in Vietham. In procéeg: The management the Tropical
areas. (Eds. Symeons J.J. and Micha, J.C.) 1267-29

Ofori, J. Prein, M. Fermini, F. Owosu, D and Ligttf, C. (1993): Farmers picture new
activities: Ghanaians farmers gain insight In Rese flows. ILEIA Newsletter, 9 (1):
6-7

Okorie, J.U.(1981): A guide to livestock productiam Nigeria book, Published by Macmillan
education Ltd. London 135-164 pp

Olomola, A. (1990): Captured Fisheries and Aquagalt in Nigeria. A comparative
Economic Analysis. African Rural Social ScienceriSe Report No. 13, 32 pp.

Olah J. and F. Pekar (1995): Transfer of Energy &lillogen in fish farming integrated
ecosystems. In proceeding: The management the clalopreas. (Eds. Symeons J.J
and Micha, J.C) 187-201.

Okoye, F.C. (1996): Fish pond culture. In Fishetesterprises and Information Brochure. In
commemoration of the™Annual Conference of FISON.1996.

Okoye, F.C. (1986): Species combination and stagkdensity in ponds. National Institute
for Freshwater Fisheries Research (NIFFR) Extengjoide series No 6.

Otubusin, S.O. (1989): A proposed integrated progrne of algal research for rational
exploitation of the aquatic plants resources ofydMia. Presented at thé"4Annual
Conference of the Assocition of Aquatic Scien¢B#AAS) University of Ibadan,12-
14 June, 1989.14p

171



AReview on Inteyr ated Agricultur e Packages (I AP) for rural and urban dwellersinTropi @l Afro-Asian World for Wastes Redr culation.Fal ayi
& Adesulu

Otubusin, S.0. (1983): A proposed integrated guimehcum fish culture in Lake Kainji. In:
The Helmet guineafowl (N.M.G.P.)in Nigeria (edifeJ.S.O. Ayeni. 66-71 pp.

Ovie, S.I. (1996): Raising Zooplankton for feeditegval and post larval stages of fish in
hatcheries. NIFFR Extension guide series No 5.

Pieterse, A.H. and Murphy, K.J.(1990): Aquatic weed he ecology and management of
nuisance aquatic vegetation. Oxford UNIV. P ressywNY ork, Toronto,etc XV Il 593pp

Pratt, R.F. (1975): Utilization of Animal manure carBewage sludge’s in food and fiber
production. Matters from the Council in AgriculuiScience and Technology (CAST)
Vol 3:23-25.

Pullin, R.S.V. and M. Prein, (1995): Fish ponds ifitate natural resources management of
small-scale farms in tropical development coustria proceedings: The management
of integrated freshwater Agro-Pscicultural Ecdsyss in tropical areas. (Eds.
Symeons J.J. and Micha, J.C.) 169-186pp

Pullin, Andrew S. (2002): Conservation Biology. Hisbed by the press syndicate of the
University of Cambridge. The Pit building, Trumpirtgn Street, Cambridge, United
Kingdom. 345 pp.

Ranschou, E.A. (1995); Traffic related air polluticExposure and Health effects in Copenhagen
street cleaners.Archieves of Environmental Healt8® 207-213.

Rodriguez, S.M., Olvera, N.M.A.and Carmona, O.C99@): Nutritional values of animal by-
products meals in practical diets for Nile tilap@. niloticus (L) fry. Aquaculture
Research 27:67-73.

Ruangrai Tokrisna,(1995): Integrated of Agricultlivestock and Fish farming in Thailand.
In proceeding; The management the Tropical ardBds. Symeons J.J. and Micha,
J.C.) 245-263 pp.

SEADEC, (1997): Asian Aquaculture. A publication Afquaculture Department, SEADEC
Vol. xx No5, December, 15-34 pp

Shepherd, J and Bromage, N. (1992): Intensive famming. Oxford Blackwell Scientific
Pubication, London. Pp 154-195.

Spataru, S. (1976): Production of Tilapia hybridéhvcattle manure as a commercial diet for
fish culture. Cited by Smitterman, R.O. and WhilliaJ.C (1977). pp 43-54.

Symoens, J.J. (1995): Sustainable use of the wddtamRespect for Environment and
Biodiversity. In proceeding: The Management of elgrated Freshwater Agro-
Pisciculture Ecosystem in Tropical Area (Eds. . $ymoens and J.C. Micha) 87-107
pp.

Symeons J.J. and Micha, J.C. (1994) In proceediMmgnagement of Integrated Freshwater
Agro-piscicultural ecosystem in tropical areas.m@®ar Sponsored by RAOS, CTA
and FAO. Brusek, 16-19 May 1994 (Eds. J.J. Sysienrd J.C. Mica 1994)

Tuleun, C.D. (1992). The utilization of heat treht@oultry manure in chicks diet. Paper
presented at the $7Annual Conference of the Nigeria Society for AnhPaoduction
NSAP, Abuja.

Toprisna, R. (1995): Integration of Agriculture kestock and Fish farming in Thailand. In
proceedings; the management of integrated Fresmwiegro-Piscicultural ecosystems
in Tropical areas. (Eds. Symeons J.J. and Micla) 245-265pp.

Zhong Gongfu, (1995): Integration of Agriculture dafrish farming (Dyke ponds) in Canton
Region (China) In proceeding; The management thepital areas. (Eds. Symeons
J.J. and Micha, J.C.) 2 Production of Tilapia Hgbr with cattle manure as a
commercial diet for fish culture 97-307

172



