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Abstract  
Gas emission from Petro-Chemical sectors and Hydro-Carbon wastes from Industrialized 
nations of the world are sources of pollution to man. Aside this they have been known to have 
detrimental effects on the atmosphere as they also contribute in no-small-measure to the present 
Ozone layer depletion and Global warming.  In  Tropical Africa, though may not be highly 
industrialized but the impact of Agricultural wastes disposal methods especially through burning 
and emission of hydro-carbons into the atmosphere is another phenomenon that contributes 
immensely to  environmental pollution, ozone layer depletion and loss of biodiversity in the world 
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 sustainability of 
the growing population, but these resources are underutilized possibly due to poverty or 
misplacement of priorities or total lack of budget implementation on the part of our policy 
makers.  Agricultural wastes from livestock, crop farming and aquaculture are enormous and 
can be well d isposed off by recirculation when these resources are put together for common goal 
rather than direct burning and contributing to  Global warming. Asian countries such as 
Philippines, Japan, Korean, Indonesian e.t.c. have been involved in  integrated farming for 
sometimes now possibly due to limited land resources. Many options are still available to rural 
and urban sectors in other Afro-Asian cities in integrated Agriculture packages (IAP). The crux 
of the matter is to  meet human demand in  animal and crop products with  minimum inputs and 
without resulting to  environmental degradation and further loss of natural plant and animal 
biodiversity. The paper reviewed some integrated options available in the agricultural sector in 
packages for implementation in Afro-Asian world. Such options include: Integrated poultry and 
or piggery cum fish farming, integrated Livestock cum fish cum rice farming, integrated poultry 
cum fish cum horticulture farming, integrated rabbit/cane rat cum fish cum rice farming e.t.c. 
The benefits accruing to  all sectors of farming that are involved 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 jobs creation, staple carbohydrates 
and protein food security and supply and soil nutrients maintenance for sustainable ecosystem 
were also elaborated. 
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Introduction 
The movement of human societies from  a hunter and gatherer role to one based on settlements 
assoc iated w ith agricultural and pastoral use, the environment has been a lte red by activities such 
as soil degradation, over grazing and deforestation. Early se ttlements were  often located near 
coasta l areas, where there was rich abundance of food, particula rly in the waters of sha llow  
estuaries and seas. The consequence include among others: deforestation in the hinterlands to 
provide timber for ship and home buildings which had a ma jor impact on the development of 
coasta l sedimentary system (Me iggs, 1983). An ecosystem is a community of living organisms 
together w ith the phys ica l processes that occur w ithin an environment (Ranschou, 1995). T hese 
are usua lly divided into a biotic fac tors inc luding broad climate and geologica l as we ll as specif ic 
factors such as temperatures, wa ter (rainfa ll and humidity), light, salinity, pressure and soil and 
water chemistry (pH  and m inera l content) and biotic factors, which are interac tions w ith other 
organisms, including com petition, preda tion, parasitism and symbios is. Thus, there are a - biotic 
(non-living) and biotic (living) com ponents of an ecosystem, a ll potentia lly interacting to form a 
functioning unit, dis tinguishable although not isolated from other ecosystems.  Ecological studies 
have shown how energy f lows through ecosystems from the capture of light energy by plants and 
convers ion to the chemical energy in sugar to its passage through successive tropic levels and 
constant escape back into the environment (L ightfoot and P ullin, 1995). Equa lly, we have learnt 
how nutrients and wa ter a re cycled from the atmosphere to the soil, through plants, animal 
decomposers and back aga in, the intricac ies of food webs and interdependence of species in 
coevolved mutualisms (P ullin, 2002). 
 
 
Wise  Use  and Conservation of Biological Resources 
Living communities can be a lte red by over use (clearing of mangrove , over fishing, ca tching 
frogs, bush burning etc ) and whole spec ies disappear in this way. They can a lso be destroyed by 
the inappropriate introduction of fore ign species tha t result to crossbreeding and hybridiza tion.  
The ecological literature abounds incase where species were introduced outs ide their original 
habita t and had a  whole range of undesirable e ffects. The introduction of water hyac inth, a 
f loating plant na tive to tropica l South America as ornamental plant has resulted to water 
pollution in N igeria recently. It propagates vigorously by stolons and when the rosettes are fully 
developed, they break free from the parent plant, and dr ift away, dispersed by the  w ind or 
current. One single rosette in a pond suff ices for it to be covered in a matter of months. They 
block navigation, obstruct dra inage channe l and ditches interfe re w ith hydro electrical 
installations and impede the penetra tion of oxygen in water, thus causing fish to asphyxiate, 
blocking water sports etc  (Pie terse and M urphy, 1990). Our wetland is abundant in Africa of 
which only litt le portion is conserved. Numerous populations have existed for centuries in 
perfect harmony w ith wetland ecosystem where  they lived and exploited them w isely. S ome still  
do. The Wagenia fishermen of the Za ire R ive r, Im raguen from Bane d’Arguil in Mauritania , the 
Coypu hunters of the Banadors of Uruguay, farmers in the flood pla ins of C had, the Sphere of 
the Kafue f lats in Zambia etc. These populations have certainly a lways, been aware of the 
contr ibution made by water to their lives (Hoffmann, 1976). For others, wetland could only be 
made useful by enc los ing them into farmlands, to be dra ined kill aquatics farms for meat, and 
a llow water to dry out. T hanks for the establishment of zoological and botanica l reserve for the 
preserva tion of the na tural heritage. The use of obnoxious tool such as bomb and litt le gauge 
wire netting materia ls in our water bodies in sourcing for fish (all in search for food) are ram part 
in Africa and hence depletion of the natural resources and loss of biodiversity.  
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Agriculture Pe rspectives 
Agriculture inc ludes the produc tion crop for food and cash crops, L ivestock inc luding poultry 
(chicken, duck, geese guinea fow l etc) cane rat, forest resources and horticultura l crops. While 
there are subsis tence approaches to some, there are commercia lly cultiva ted farms for grains, 
cerea ls and root crops. There are a lso those that are str ictly under the control of government for 
effective management, conservation and preservation purposes (Okorie, 1981). The current trend 
in dry season or fadama fa rming in N igeria is gulping much of the N igeria budget; individual 
product is managed separately of which integrated benefits are not achieved poss ibly due to 
inadequate knowledge in the area.     
 

History of Aquaculture 
Fish farming was born in China more than 2000 years ago. Steadfast deve lopment was achieved 
in As ia by adjoining it to agriculture. As a result, this region now provides 85%  of the w orld 
agriculture output in 1995 (Symoens and M icha , 1995). Despite its resounding success, the Asian 
Agro-P isc icultura l mode ls have not been w ide ly adopted in other regions of the w orld 
(Devendra , 1993, Gupta 1992, P ull in & P rein, 1995, O lah and P ekar, 1995). O fori et al 1993).  
Fish farming was large ly introduced to Africa after the World War II. It grew fast, receded just 
as fast and then wavered, although va rious methods were tested, from subsistence  to sem i-
commercia l and to intens ive commerc ial fish fa rming. One of the reasons for quick w ithdrawal is  
the cost of feeding f ish w ith whole commercia l feed. Of recent N igerian have once aga in 
embraced f ish farming poss ibly as a result of the extinction of m ost of our w ildlife which serve 
as bush meat in the rural communities. T he cost of fish feed (especially the adoption of expanded 
imported (floating) feed) is a significant, creating negative impacts in fish farming. 
 
Food Shortage  and Malnutrition an Appraisal 
Afr ican Nations is bedeviled by acute shortage of food. N igeria like other developing countr ies is  
faced w ith acute prote in shortage as a daily intake fall far short of the recommended minimum 
(FAO, 1993). Bush meat especially in the rura l area constitute a substantia l portion of animal 
prote in intake but such anima ls are being depleted due to over hunting and conservation in our 
national game parks (FAO, 1988).  According to Ayeni, (1980), an American consume 23-68 g 
/caput/day, a European consumes about 53g /caput/day and an average N igerian consumes only 
4.48g / caput /day of anima l protein made of rodents, frogs, insec ts , f ish and beef. It is now very 
c lear tha t if Afr ican nations must stop dying of kwashiorkor and other malnutrit ion diseases, we 
must find a method of food production that w ill depend large ly on nutr ient recirculation; of 
which integration of agriculture w ith pisciculture is top most.  L ikew ise , the estimated N igerian 
demand for f ish in put as high as 1.4 million  MT tons w ith a wholesale value of more than one 
bill ion USA Dollars of this the Federa l Department of Fisheries (FDF) indica tes 511,000 MT 
tons are provided domestically from tilapias and catfishes cultivated under intens ive and sem i-
intens ive production systems. (FAO, 2007). The integrated agricultura l packages (IAP) should be 
of immense importance  to a ll developing countr ies especially in Afr ica inte rested in the  problem 
of food security and economic development a ll in f inding a lasting solution to unemployment 
problem in rural and urban areas. T he concept of IAP  is a four dimensiona l activities w ith 
emphases in fish farming, livestock ( inc luding poultry farm ing), crop farming, horticulture and 
forestry prac tices as ma jor activities which cover the bas ic food nutr ients needed by the 
populace. 
 

 



 

164 

 

A Review on Integrated Agriculture Packages (IAP) for rural and urban dwellers in Tropical Afro-Asian World for Wastes Recirculation.Falayi  
& Adesulu 

 
Bio-Resources in Nigeria 
Nigeria is endowed w ith inland wa ter mass of about 12.5 m ill ion ha which is capable of 
producing over 512,000 MT tons of f ish annua lly if well m anaged (Ita, 1986). Problems of the 
f lagrant abuse of N igeria inland and coastal waters through over-f ishing, obnoxious and il legal 
f ishing practices by unsc rupulous f isher-folks have caused considerable damage to the fisheries, 
resulting in severe deple tion of f isheries resource and a decline in domestic f ish produc tion as 
was the case at Kanji Lake (Ita, 1982, Abiodun, 2003); 714,509 ha of brackish water (A jayi and 
Talabi, 1984) in addition to a coast line of 800km, and the greatest part of these water resources 
are found in rural areas. 
 

Use of Animal Manure 
Animal manure has been used in f ish production as organic matter to stimula te plankton 
production (Ovie, 1996). Poultry manure  has replaced norma l f ish feed up to 50 percent and gave 
s ignif icant growth ra te in tilapia (Fasakin et al, 2000).  L ivestock manure conta ins considerable 
quantities of nutr ients for f ish and crop produc tion. Protein content ranged between 10 and 30 
percent depending wha t anima l is in question (P ratt, 1975). In addition, soluble vitam ins are  also 
synthes ized in the rumen and may appear in re latively high concentration in the feces and urine 
of cattle (Tuleun, 1992). Spataru (1976) mentioned tha t the main benefit of manure when fed to 
1. Aura was in the production of benthic organisms and the result shows that tilapia hybrid ingest 
manure directly. In the same ve in, Moav, (1977) observed that Chinese carp utilized about 96 
percent of the valuable ingredients in poultry manure. Feeding of anima l wastes to f ish is an old 
practice in Asiatic countries (Azziz, 1978). Recent advance indicate the control of inf low of 
nutrient from anima l waste , it is poss ible to achieve optimum growth for fish in warm climate 
(Muller, 1980). I t has been observed tha t tropical and s ilver carp, catfish (Clarias and 
Heterobranchus species) and tilapia are most popular and their  potentials for utilizing animal 
wastes is enormous (Meyer, 1977). Rodriguez et al, (1996) were apparently among those who 
util ize anima l byproduct mea l in tilapia f ish prac tical diets and were able to solve problem of 
anima l wastes management pollution control and prote in for man. L ivestock manure can be used 
both as base (during pond construction) and additional manure. Manure application enriches the 
nutrit ional va lue of the wate r and promotes the proper proliferation of natural food organisms for 
baby fishes. As the f ish became less dependent on natura l food organisms and more dependent 
on prepared feed, the need for nutr it ionally complete feed becomes more cr itical and inevitable 
(Shepherd and Bromage, 1992). T he  recommendable dosage for base manure application in 
grow-out pond is 7500kg/ha , and should be spread evenly in ponds after pond excavation. This  
improves the fertility of the wate r. Additiona l manure is applied after the pond has been stocked 
with f ish and the dosage  of 825 kg –  900 kg/ha day in wet 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 f ish feed has been reorganized as a 
ma jor factor affecting the deve lopment and expansion of aquaculture enterprises in Afr ican 
countries (O lomola, 1990, Falayi, 2009). T he feed ingredients that are rarely ava ilable for human 
consumption are also be ing competed for by the livestock industry. Integration of fish w ith 
poultry or livestock will assis t in the reduction of feed cost because instead of whole a rtif icial 
feed feeding, only supplementary feed would be needed by the fish. 
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Incre ase output and e conomics benefit: There is the advantage of us ing one stone to kill two or 
more birds as an adage. The feed meant for P oultry would serve as feed for fish through the 
droppings re leased into the pond waters and other poultry mash drops during feeding.  
Furthermore, when r ice is introduced in the pond below , the manure a lso fe rtil izes the paddy rice 
to grow and produce. In the  case  of the re lease  of waste wate r to the  outs ide horticulture farm, 
the fortified nutrients in the waste water w ith further result to the growth and nourishment of the 
vegetables as water is channeled to every plant stands. 

Employment opportunities:  It creates more employment opportunities for job seekers and 
forms a benefic ia l c ircula tion of waste to keep a ba lance in the ecosystem (Branckaert, 1995).  
People shall be engaged in keeping poultry, livestock and f ish culture , rice tendering and 
horticultural practices. Sa les of produc ts such as eggs, old layers, pork, meat, fish f ingerlings and 
table size, paddy rice and different vegetables are possibilit ies from the same spot.  

Agro-aquaculture farming and the maximization of land and wate r use. The abundant 
nutrients from organic manure avert the in depending environmental pollution in the use of 
chemica l as fertilize r and pesticide  (Okoye, 1996). I t discourages unnecessary de forestation, an 
agent of environmenta l a grada tion by restraining total clearing of land and mangrove areas 
ava ilable for fish farm ing (A yeni et al, 1986). Integra ted agro-piscicuture practice is  
characte rized by the inclusion of low input into the aquatic ecosystem through the  manipula tions 
of the ecological and biologica l character is tics of the components of the system in order to 
improve or change the production process (Ayeni and Otubusin, 1989). 

Integrated Agriculture Package (IAP) 
This is a concept derived from mutual symbiotic benefits be tween areas of agriculture.  It 
connotes a  linker or pathway between crop farming, anima l production, f ish (fin and she ll)  
farming and forestry.  Indeed, integrated Agro-pisc icultura l ecosystems constitute a complete 
man-made entity composed of organisms that interact w ith each other and w ith the ir land and 
water environment, in a given region, and are character ized by optional matter and energy 
transfers which maximize the production of animal proteins at the lowest possible cost. 
 

Integrated Agricultural packages (IAP) 
The summary of the  s tudies carr ied out by Tokrisna , (1995), L ittle , (1995), Thien et al, (1995) 
and Gongfu, (1995), Kangm in and Peizhen, (1995) and Devendra , (1995) in Thailand, Northeast 
Thailand V ietnam, Canton Region (China), The Wuxi Region of China and Indonesia 
respectively cited three types of setting in the Integrated Agricultura l P ackages as follows: 
 

Full integration : This involves complete integration of fish cum poultry or piggery cum r ice-
cum horticulture w ith the poultry or piggery located direc tly on top of fish pond and Fadama rice 
is planted inside the pond be low. The waste water is released direc tly from the monk to the 
vegetable planted outs ide the pond dyke.  The  activit ies  are in cha in form. Manure is easily 
released from animals to the pond below without labour. 

Semi – integration:  This is a partial integration of f ish pond w ith poultry, piggery or cattle 
ranch located a distance outside the pond and so manure is transferred to the pond from diffe rent 
location. It could be directly on pond dykes. 
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Free integration: Here operations are separate. Fish pond may near a hote l or supermarket or 
feed will or poultry farm. They are not close to each other but the owner feels he wants to 
maximize the use of waste from one ac tivity to be fed to other. The resource (money) obta ined 
from feed mill; hote l or supermarket is used to develop the f ish pond. For the purpose of this  
conference, categories 1 and 2 above shall be emphasized in IAPs. 

 

Integrated Package  (IAP) Options 
Integration of Agriculture w ith f ish culture can be applied both inland and in the coasta l regions 
with fresh and brackish water especia lly in the rural areas constituting about 70% of the people 
(FAO, 1988) in N igeria and where uncultivated land and other potentia l integrated resource are 
abundant. 
 

Poultry Cum Fish 
This system can be in two ways. A farmer may which to build the poultry house direc tly on top 
of the pond or locate it on the dykes. The advantage which the formal has over the la ter is in the 
number of labour required and man hour ( time spent on the work). T he poultry droppings drop 
directly into the pond water and there is the need to scope and ca rry droppings from the  one built 
on dykes to pond. About 1000 layers per ha of fish pond stocked w ith 10,000 – 20,000 
f ingerlings polyculture farm could be used (Otubusin, 1989). The farmer proceeds include: 
poultry, eggs and fish (fingerlings and adults). You w ill require feed for your poultry while the 
droppings fe rtilize the pond for fish production. Battery cages or ga lvanised f loor, thatched or 
zinc roof could be used; depending on the available fund at hand. 
 

Piggery cum Fish  
It is advisable to build the pig pens on the dyke and close to the pond. P iglets of 8-10 weeks old 
of about 5-10kg each of improved breed can be fed with feed compounded w ith non-
conventional feedstuff  or w ith actual pig fa ttening ration. While the  formal can be supplemented 
with vegetables and prolong the maturing time of about 5-6 months for pig and for fish to 
mature, the late r can be fattened for only 3 m onths to atta in market weight of about 40-50kg per 
pig can be stocked tw ice be fore f ish is harvested. The control of exte rna l paras ites by the use of 
insectic ide or chemica ls in prohibited. Hygienic management eradicates the above. About 80 -
100 piglets / ha is recommended (Otubusin, 1989). For rapid growth the ma le pigle ts can be 
castrated. Returns include pork fish (fingerlings and adults). 
 

Duck cum Fish 
The principle  is same as in 1 and 2 above where dropping of duck/geese are  util ized in fish 
culture. It dif fers in that duck/geese have opportunity to play around on top of pond water, there 
by spreading the droppings. Organisms such as tadpoles, frogs, mosquitoes, mollusk and aquatic 
weeds a re part of duck feed.  Juveniles f ishes are advised to be  stocked so as to be able to escape 
been predated by ducks.  Fenc ing of the pond w ith the duck house is  necessary to avoid loss of 
duck/geese to predators (dogs, ca ts and man). You may introduce breeder birds and a llow  
propagation of ducking and gos lings or just fattening program. The farmer returns are eggs, 
ducklings, old duck meat and fish (fingerlings and adults) (Falayi et al, 2003). 
 
Rice-cum-Fish-poultry  
This involves the use of r ice paddies provided w ith centre trenches (1.0 meters w ide) and about 
0.5 meters deep) serving as place of refuge for f ish during low water leve l (SEADEC, 1997). The 
dyke of the paddies could be as high in 50cm to hold water at desired depth. Grasses and weeds 
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on the dykes should be tr immed regular ly to prevent harboring of predators and pests. Screens 
(wire mesh of 0.5cm) with wooden frame are insta lled at water the inlets to prevent unwanted 
f ish species from enter ing or the escape of the s tocked f ishes. Suitable f ish spec ies are tilapia 
Oreochromis niloticus, Sarotherodun gallileaus or their hybrids or m ono-sex, common carp 
Cyprinus carpio, catf ish Clarias and Heterobranchus species can be s tocked. T hese are 
obtainable at the Nationa l Institute for freshwater F isheries Research, New Bussa, Niger State, 
Nigeria. R ice varieties that are insect and disease res istant, early maturing and high yie lding are 
recommended. This is also obtainable a t the Na tional Institute for Cerea l Research, Badegi also 
in Niger State, Nigeria. 
 

About 5000 fingerlings to 1000 layers chickens per pond are recommended. The same feed to 
poultry would serve as nutrients source for the growth of planktons while planktons in turns 
serve as food for tilapia growth. T he  nutr ients in water serve as fertilizer for paddy rice 
production. T he fa rmers now harvest eggs, fish, paddy rice, old layers. E gg shell, thrash f ish and 
broken rice can be ploughed back to poultry feed. 

Livestock cum Fish cum horticulture 
Utilization of sma ll reservoir for irr igation as well as for f ish produc tion is possible. T he irrigated 
land can be used for the cultiva tion of potatoes, tomatoes, water me lon, cassava , banana, 
pineapples, pepper, cucumbers etc. Fruit trees (citrus) can be planted along the side of the dykes 
as cash crop. In As ian countr ies, rice, aquatic vegetable are planted. Fin fish, shrimps, 
crustaceans and m ollusks are cultured as aquaculture components. Example of aqua-silviculture 
in the P hilippines is the 4.4 ha farm of Me lchor and Nec itas sur in Puerto Ga lera, Mindoro 
(SEADEC, 1997). I t exemplif ies multiple use management. The mangrove trees are harvested 
selective ly for 15 years be fore reforestation. Firewood, low cost build ing materia ls and prop 
gules are sold intermittently w ithin the years. The family is bouyant in cash, food and fully 
occupied a ll round the years. T he proceeds include the listed fruits and vegetables, chicken, pork, 
eggs, fin and shell fishes, glue from mangrove trees etc.  This can be applicable in the coastal part 
of Nigeria. 
 

Shrimp cum Rice Integration   
Integrated home lot garden, pond and livestock and poultry is a traditional approach to family 
food production in rural area in Mekong De lta southern part of V ie tnam. About 80%  of farm 
house hold in the region has its own sma ll pond-gardens and cana l for aquaculture (SEADEC, 
1997). R ice serves as major crop cultured w ith f ish or shrim p. T his has been practiced to 
improve  food production and optimized land use and water resource.  T his  can be  applicable in 
Nigeria inland f lood and coastal plains w ith fresh water prawn or the  delta shrim ps and rice or 
mangrove tree e.g. coconuts. A flat f ield c lose to a freshwater source is ideal. The rice f ie ld is  
modif ied for shrimp culture by rais ing the dyke for higher water depth or digging trenches (3-4 
m wide and 1.5 m deep) along the periphery. The field must be thorough prepared before 
stocking the fish as follows: 
i. Get r id of w ild f ishes, c rabs, frogs and unwanted anima ls by us ing lime (100kg per 1000 

M2) or Derris root (1-1.5 kg soaked in 10-15 liters of water per 1000 M2 )   
ii.  Dry the trenches for 3 days, prepared field for broadcasting, transplanting of rice. 

iii.  Choose short duration, medium maturing varieties that are res is tances to pests to minimize 
if not elimina te the use of chemicals. 

iv. Stock 10-25 g shrim p juveniles at 70 – 80 kg/ ha ten days after r ice broadcasting or 5 days 
after rice transplanting Fin fish can also be stocked along with shrimps. 
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v. Cover 8-10 percent of the water surface in the trench w ith plants branches to discourage 

poaching.  
vi. Broken rice, cassava, potatoes, food rema ins (devoid of sa lt) , rice bran, crabs, snails,  fish 

and oil cake can serve as food supplement for the fish 
 

Folder crops cum fish cum live stock or other wildlife  
Cane rats, giant rat (rodent), guinea fow l etc have been successfully domesticated. Rabbits and 
sna ils  are possible  w ildlife for integration (A jayi, 1975, Ayeni, 1980, Otubusin, 1983, Fasakin et 
al, 2000). The pr inciple of housing, feeding and cares are close ly re lated w ith those earlier 
mentioned. The droppings a re very reach in nutrients that w ould fe rtil ize the lower pond waters 
for successful fish and folder crops production. 
 

Tree  crops cum fish cum, sugar cane, wate r me lon and other ve getables 
This can be integrated in a fair ly sloppy terra in. The leaves and fruits from trees serve as feed to 
the pond a long w ith animals on top or in dyke. The fish pond is fertil ized and waste water from 
integrated pond serves the c rops along the s lope until it reaches the horticulture below . The list 
of integra ted Agro-Pisciculture cannot be exhausted here and they are all geared towards 
conservation of resources.  
 

Transfe r of Energy and Nitrogen in Inte grate d Agro-Pisciculture Ecosystem 
Fish growth in fish cum livestock pond, as in other integration depending on the availability of 
nitrogen and phosphorus as well as on the amount of organic ca rbon introduced or produced in 
them. The  quantif ication of the com plete energy resources, inc luding bacte r ia  produc tion and the 
nitrogen transfer rates, in these  ecosystems are still on experimental bases. O lah and Pekar, 
(1995) concluded that result obtained on energy resource , energy transfer effic iencies, nitrogen 
input transfer ra tes, nitrogen transfer rates in the pond c ircle  and nitrogen output transfe r rates in 
domestic sewage, pig, chicken, sheep, duck and geese integrated fish pond ecosystem clearly 
indica ted that: 
� around 5g manure organic –C M2 d2 is processable if  the stocking density is high enough to 

disturb the sediment water interface. 
� equa l partit ioning of energy metabolism characterizes the manure ponds: T he amount of 

manure introduced, a lga l and bacter ial produced organic compound is a lm ost the same, 
ranging be tween 3-5 g C M-2 d-1. E nergy eff iciency (that is the percentage of manure, a lgal 
and bac teria l tota l energy converted to f ish biomass production) is in the range of 1-9 
percent but 3 percent is a  well established average. The extreme va lues occur in spec ia lized 
integration.  

� the result of the quantif ied individual transfer rates of nitrogen and subtracting the total 
output from the tota l input, computed that nitrogen retention capac ity of the traditional fish 
pond w ithout integration and that of the pig, duck and geese integrations rewarded: 159, 
302, 225 and 118 kg N  ha -1 y-1 

� both theore tica lly and quantita tively, have established that these energy efficient and 
nitrogen retarding ecosystems may be applied on a wider sca le to com press the stretched 
nitrogen spiral and to improve landscape nitrogen flux. This also opens up the possibility of 
this nutr ient recyc ling type of aquaculture be ing used in the context of a lterna tive 
agriculture which is gaining importance in the industr ia lized landscapes of the developed 
countries, as well as being a cheap protein producing mechanism for developing nations.           
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Sanitation 
Hygiene condition in an integrated farming can be achieved. The pond silt compris ing mud, 
leftover manure and feed may become detr imenta l to f ish if not rem oved. Pond silt can be 
removed to the pond dykes or crop farms and use as organic manure outs ide f ish pond (for 
horticulture and citrus plants that are complete ly out of integration system) (Pullin, 2002). 
 
According to Eyo et al, (2003), Agro-Pisc iculture Integra ted Farming system is faced w ith some 
limita tions wish include : 
i. Te chnical complexity: 

It involves many f ields of spec ia lization. T he  problems of technica l complexity a rise in 
management because the farm manager may not be specialized in all the sub sectors of 
farming system. 

ii.  Imbalance of model structure: This  results  in the production of excess ive waste (m anure) 
which cannot be fully utilized by fish in pond or water body. 

iii.  Water quality Problems: There may be dif ficulty in water qua lity control measures 
espec ia lly in the tropics and sub-tropics where temperature is high, oxygen consumption is  
great and animal waste production is  excessive. Insuff icient supply of nutr ient w ill result in 
less natura l food organisms in pond. As a result f ish w ill not grow nor develop we ll. On the 
other hand, if  animal waste production is too high, f ish may die due to rapid 
decomposition, which loosens oxygen content (D issolved oxygen) in the wate r body 
especially in the humid tropics (Boyd, 1990, Ovie, 1996). 

 

Conclusion 
Integrated Agriculture practices (IAPs) maximized the use of land especially where land is  
expensive. Parcels of land that is unsuitable for crop farm ing can be f looded with water and use, 
thereby reduc ing competition for land.  There is the genera l conservation of input resources. H igh 
cost of fish, poultry and livestock feeds can be brought low , exorbitant cost of inorganic 
fertil izers are  rem oved by recycling of anima l wastes. Effic ient utilization of man power is  
achieved. The same man and material resources are utilized in all activities. 
 
There  is  drastic  decrease in ca lor ies, proteins and fat food per caput per day in Afr ica.  A case of 
Nigeria was from 2213 g, 51.6 g and 497 g in 1961 to 2136 g, 46.6 g and 44.0 g in 1986 
respective ly (FAO, 1988). The demand for prote in food is  outs tr ipping the supply. Integrated 
agriculture  packages established fundamental advantages such that the environment can be 
manipulated to increase fish, mea t and food and cash crops supply to our household and 
factor ies. Ayeni et al (1986) reported less than 1% of the potential s ites (water mass) for 
aquaculture is utilized in N igeria, and up to date  the diffe rence is not feet because f ish is not 
found on every man table in N igeria. The package of these various divergence systems would 
increase  the general food production capacity in Africa and at lesser cost; and a lso r id of our 
environment of pollution, reduc tion in the loss of biodiversity through conservation of our 
natural resources.   
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