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The Utilization of Agricultural By-products
for the production of Animal Feeds
in the Arab world

English Summary

It is observed that the Arab World does not face a
shortage in animal wealth as far as the number is concerned. It
. however, suffers from the shortage of animal products,
mainly because of low productivity of the existing animal
population due to lack of fodder and nutrients. Little attention
has been made in the past for the improvement of feed
resources in order that animals get their nutrient requirements
to perform at the level of their genetic potential.

Realizing the importance of the agricultural by-products as
new feeds, the Arab Organization for Agricultural Develop-
ment has launched the present study to investigate avenues for
the utilization of agricultural by - products and crop residues
for the production of feeds.

It has been estimated that, at present, the feed resources
available in the Arab World provide annually, about 115 and
8.6 million tonnes of TDN and DP respectively. Rangelands
provide 51.5 and 2.7 million tons of TDN and DP
respectively, whereas the dry roughages contribute 42.9 and
1.7 million tons of TDN and DP respectively. Cultivated
green fodders provide 13 and 1.9 million tons of TDN and DP
respectively. The contribution of concentrate feeds is in the
order of 5% of the total available TDN.

The study indicates that the feed balance in the Arab
World is negative and the self sufficiency of the feed resources
is estimated at only 70% . Therefore, attempts should be made
urgently to develop the feed resources in the Arab World to
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restore a positive feed balance.

The present study aims to survey and evaluate the
agricultural by- products and crop residues available in the
Arab countries. The crop residues and the by-products of
vegetable and fruit processing, for example, can provide 48.2
and 2.5 million tonnes of TDN and DP respectively. The
utilization of only 40% of such by-products will provide
about 19.3 tonnes of TDN. Efforts should therefore be made to
improve the utilization of these wasted potential feed
resources.

Technologies for the improvement of the nutritive value of
the agricultural by products on farm as well as industrial
levels have been discussed in details . Such technologies
include the physical, chemical and biological treatments of the
low quality by- products. It seems that the chemical method of
treatment is more feasible operationally and economically
under the Arab local conditions. It has been established, in
some Arab countries, that the anhydrous ammonia treatment
greately improves the nutritive value of certain agricultural
by-products ( such as wheat and rice straws).

The study has also emphasized the most common
technologies for improving the nutritive value of the
agricultural by - products on the farm level . Treatment of the
agricultural by -products and crop residues with ammonia in
sealed plastic bags seems to be one of the most feasible
technologies and is highly preferable by small scale farmers.
The spraying of crop residues with urea solution is another
acceptable technology. It has been recently introduced in
some Arab countries and has achieved significant progress.
Spraying straws with solutions containing urea, molasses and
mineral mixtures is a technology of high potential in some
parts of the Arab World. It is simple, safe and requires less
capital investment than many other technologies used for the
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improvement of the nutritive and feeding value of agricultural
by- products and crop residues. The process of making silage
is also a potentially acceptable method on the farm for
maintaining and improving the nutrtitive value of crop
residues. Ensiled crop residues, high moisture vegetable
residues and wetted straws can be conserved in the silos for
long periods of time before being fed to animals at critical
periods of feed shortages.

The industrial processing of the treated and untreated by
products for the manufacturing of feeds has been demonstrated

in the present study. By-products are often included in .

intermediate or integrated feed mixtures. The intermediate
feed mixtures normally consist of treated or untreated
agricultural by product in addition to urea and molasses. Such
feed mixtures are used as maintenance rations for animals.

The integrated feed mixtures usually consist of conventional
feeds combined with treated or untreated agricultural by
products. The industrial processing of the intermediate feed
mixtures includes the following operations : (1) Disintegration
( chopping, grinding etc), and (2) mixing with additives, and
(3) pressing, and (4) Cooling, and (5) Storage. The integrated
feed mixtures are often processed in ordinary and regular feed
mills.

The added value of the utilization of agricultural by-
products for the production of feeds has been discussed in
details in this study. The utilization of only 40% of the
agricultural by products available in the Arab world would
improve self sufficiency in feed resources from 70% to
82.2%. It is expected that the utilization of agricultural by-
products will increase to 60% in the forseeable future in light
of the progress of technology used for the improvement of
their nutritive value. If the rate of utilization is increased to
60% the percentage of self sufficiency will subsequently rise
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to 88.3%. Treatment of 50% of that amount of crop residues
... 30% of total crop residues available in the Arab World,
will increase the rate of self sufficiency to 100% with the
observed shortage in feed balance being eliminated. It has
also been noted that the cost of milk and meat production will
be reduced significantly when agricultural by products are
included in the process of rations' formulation.

To encourage the Arab countries to utilize agricultural by-
products in the formulation of feed mixtures , three pilot
projects were proposed in this study :

(1) The establishment of ammonia treatment centres by
which the by- products available in the farms are injected with
ammonia. Such centres will provide the farms with an
extension service about the optimal conditions and equipment
for ammonia treatment .

(2) The establishment of a national training centre to
provide training programmes for agricultural extension
personells, on the industrial processing of agricultural by -
products, and their use in rations' formulation.

(3) The establishment, at selected locations in the Arab
world, of pilot units for the processing of agricultural by-
products with each having the capacity of 25000 tons/year.
The technical and economical feasibility of these units has
been treated in this study. The capital investment of each
proposed pilot unit is estimated at 923000 US dollars, 80% of
which is foreign exchange mainly spent on equipment and
machinery. The working capital required for each unit is
worth 50,000 US dollars. The total operational cost at full
capacity is in the order of 2743000 US dollars. The total
revenue of each unit will be 3220000 US dollars. The cost :
benefit ratio is estimated at 1: 1.17.
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The cost of production of the feed mixture consisting of
30% agriculture by products, 55% conventional concentrates
and 15% additives was estimatred at 119 US dollars per ton
The internal rate of return was found to be 44%. The
establishment of the units is, therefore, feasible and can be
easily adopted by the Arab countries.  The success of the
proposed units will pave the way for the large scale utilization
of the agricultural by- products for the production of feeds,
thus achieving the full development of feed resources in the

Arab World.
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Valorisation des residus de culture
pour la production d'aliments de betail et ce,

dans les Pays Arabes

Les Pays Arabes ne font point face a un manque
d'animaux " comestibles " mais ils souffrent surtout d' un
manque de produits d'origine animale, dd a une faible
productivite de I' elevage.

Le deficit est lie a de nombreux facteurs. Le plus
important est, le desinteressement au developpement des
ressources fourrageres, responsable a la fois de la couverture
des besoins alimentaires du cheptel et de 'amelioration de la
productivite.

Soucieux del' importance, des residus de culture dans le
developpement des ressources fourrageres, 1'Organisation
Arabe pour le Developpement Agricole (O.A.D.A) a decide
d'entreprendre cette etude. Son objectif est, de recenser et
d'evaluer les residus de culture - residus non traditionnels.
disponibles deja dans les Pays Arabes - et de connaitre les
nouvelles techniques afin d' ameliorer la valeur nutritive -
L'etude, vise 3 deployer tous les efforts pour fabriquer des
melanges fourragers contenant dans leur composition des
residus de culture comme aussi cette etude propose des projets
d'execution aidant ainsi les Pays Arabes a beneficier de ces
sous - produits agricoles pour la fabrication d' alimentsde betail
et ce, par des methodes modernes et rentables.

Cette etude comprend l'evaluation quantitative et
qualitative des ressources fourrageres disponibles dans les
Pays Arabes. La valeur nutritive existante actuellement
represente 115 millions de tonne dans les Pays Arabes par
rapport axsubstances nutritives digestibles (T.D.N.) et de 8.6
millions de tonnes par rapport aux proteines digestibles (D.P.)
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ameliorer la valeur nutritive et a augmenter le potentiel
proteique. L' autre technique , est le traitement par une
solution d'urée qui a son tour,a connu un grand succes et ce,
quelque soit le procede utilise. Cette technique se distingue
par la diminution de perte en ammoniac. Le procede préeféré
par les agriculteurs est la pulverisation des residus, par des
liquides nutritifs composes essentiellement : d' uree, de
molasse, de sels mineraux. Son application est facile et
d'efficacite remarquable. On a demontre que l'ensilage peut
etre utilise au niveau des fermes, mais en utilisant des sacs en
matiere plastique au lieu de creuser des fosses qui colitent
cheres et demandent une main-d' oeuvre élevée.

Compte tenu du developpement rapide des techniques
modernes, visant a ameliorer la valeur nutritive des residus.
De serieuses tentatives de fabrication des melanges de
fourrage renfermant des residus traités et non traites, ont ete
entamees.

Il existe deux melanges :

* melange intermediaire : fourrage non traditionel
additionne d' uree, de molasse pouvant servir apres preparation
a couvrir les besoins en aliments nutritifs ou peut etre utilisé
comme ' un des composants dans le melange dit melange
complementaire.

* melange complementaire : comporte normalement le
fourrage traditionnel combin€ avec des residus traites et non
traites. L'etude a decrit en detail, les operations de fabrication
de ces differents mélanges aussi bien melange intermediaire
que complementaire afin d'en faire ressortir les meilleures
conditions pour obtenir les methodes de fabrication efficace.

L' etude a demontre’en detail la valeur des additifs lors de
la production d'aliments de betail a partir des residus de
culture, non traditionnels. On a constate’ qu' utiliser 40%
seulement de residus, suffirait a augmenter le taux d'auto -
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suffisance couvrant 70 a 82,2% des besoins en nutrition
animale , par la>meme on reduit le deficit existant entre les
besoins fourragers disponibles et les besoins fourragers
CONSOMMES.

Et, grace au developpement des techniques permettant la
production d' aliments de beta/il et ' amelioration de leur
valeur nutritive, il est alors aise de mettre en valeur 60% des
residus et ce, dans un futur proche. A ce moment, on
augmentera le taux d'auto-suffisance en besoins pour les
troupeaux au niveau national de 70% a 88,3%. Par 1a méme,
on reduit progressivement le deficit. Avec la mise en
application de ces technologies on arrive, si 'on traite
uniquement 50% des residus pris du dernier pourcentage
(60%) et qui correspond 3 30% des résidus disponibles, a
l'auto-suffisance dans tous les Pays Arabes. Aussi bien au
niveau des besoins alimentaires des animaux que de leur
productivite.

Ainsi les Pays Arabes auront fait le premier pas en avant
~
vers le developpement des ressources fourrageres et vers une
meilleure productivite.

On notera aussi que le prix de la viande ainsi que celui des
produits laitiers sera significativement réduit et ce, quand les
sous-produits de culture seront inclus dans le processus de la
formule alimentaire.

Pour encourager les Pays Arabes 2 utiliser les residus| de
culture non traditionnfals dans la fabrication d'aliments. de
betail, trois projets ont et€ proposes :

1. Etablissement des centres de traitement des residus par
ammoniac. Ces Centres offrent des aides techniques et des
7’ . . . .
equipements necessaires au traitement par ammoniac .

2. Etablissement d'un Centre National de formation ayant
pour but :
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- Formation des cadres specialises.

- Initiation des cadres a utiliser les techniques nouvelles .
- Controle de qualite des fourrages traites.

- Connaissance des aspects economiques de ces melanges
- Vulgarisation et formation des specialistes.

- Etablir des stages de formation en vue de connaitre les
nouvelles techniques.

3. Etablisement des unites pilotes dans cetaines regions de
Pays Arabes pour traiter les sous-produts agricoles.

La capacite de chaque unite est de 25,000 tonnes par an.
La faisabilite technico - economique de ces unites a ete
abordée dans cette etude. Le capital d1nvestlssement pour
chaque unite pilote proposée, est estime” 4923000 dollars
americains, dont 80% de ce capital vers€ en devises Jest
consacre’ essentiellement aux machlnes et aux equlpements

Quant au capital de travail necessaire pour chaque unite, il
s' eleve a 50,000 U.S.$.

Les frais des opérations annuelles sont de l'ordre
2,743,000 USS. Les revenus totaux pour chaque unité 322,000
US$ . Le taux des dépenses par rapport aux benefices est de
1:1.17 .

Les frais de production des fourrages, contenant 30% des
residus, 55% des concentres traditionnels et 15% d' aliments
additifs comme molasse, uree , sels mineraux, sont de 119
dollars par tonne.

Le taux des benefices internes est estimé a 44% donc
I'etablissement de ces unites est faisable et peut €tre adopte/
facnlement par les Pays Arabes. Le succés de ces unites
proposees ouvrent la voie 2 une large utilisation des sous
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produits agricoles dans le production d'aliments de betail et par
consequent assurent le plein developpement des ressources
alimentaires dans les Pays Arabes
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