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increase of use feed blocks in farms. Field dem-
onstrations were organised in some target farms.
Farmers involved in the M&M project and other
neighbouring farmers assisted to the demonstra-
tion ession. Participants, extension technicians
from the OEP and farmers were interested in
learning the technique of feed-block man-
ufacturing.

Aware of the importance of feed blocks in
feeding animals in harsh conditions, and in order
to ensure a rapid dissemination of this technique,
the OEP technicians are organising from time to
time field demonstrations in different regions of
the country. These field demonstrations are or-
ganised at the farm level and the farmer is asked
to participate in feed-block making.

Farmer's participation in feed-block making
and evaluation

The best way to convince farmers on the ad-
vantages of a new technology is to test it, when-
ever possible, on their flocks. Fortunately the
M&M project includes such on-field trials. Trials
on the use of feed blocks as supplements of poor-
quality diets were conducted in several selected

Table 3: Replacement of farmer's concentrate with
feed blocks: Effect on sheep daily weight gain (g/day)

Animal 100% conc. 50% conc. + block
Ewes 50.8 +37.5 52.2+29.0
Yearlings 110.0 +25.2 146.3 + 22.8

farms. Results are encouraging, and numerous
farmers, regardless of participation in the M&M
project, tested the feed blocks on their flocks
with enthusiasm. In a recent trial, two diets were
evaluated on ewes and yearlings in one selected
farm:

- straw + spineless cactus + grazing + con-
centrate (farmer feeding model)

- straw + spineless cactus + grazing + 50%
concentrate + feed blocks (experimental model)

The farmer and his family were the main mon-
itors of this experiment (feed-block making, an-
imal feeding, etc..). After a two-month experi-
mental period, the diet including feed blocks
allowed to maintain ewes. While the farmer feed-
ing model allowed for 110 grammes/day live

weight gain on yearling, the replacement of half
the amount of concentrate with feed blocks re-
sulted in a higher daily weight gain averaging
146 grammes. It appears from these results that
feed blocks may reduce the cost of animal pro-
duction.

1Conc.: farmer concentrate (1/3 barley + 2/3
wheat bran).

Role of extension services in technology trans-
fer

According to these and other laboratory re-
sults, it seems worthwhile to encourage the use of
feed blocks as supplements to poor quality diets
in different regions of the country. The extension
services of the OEP are aiming at reaching such
objective. Field demonstrations are being organ-
ised in various locations to show farmers the im-
portance of feed blocks and their economic vi-
ability in overcoming the shortage of nutrients,
mainly nitrogen, in conditions of drought. Cer-
tainly, the continuous involvement of researchers
and extension workers in those demonstrations
will provide a valuable feedback in helping farm-

ers overcome productivity and financial prob-
lems.

The collaboration between the OEP (develop-
ment organism) and the M&M project team is an
excellent example of the introduction of feed
blocks in animal feeding.

Approach to feed block making in Tunisia is
different from Iraq

In Iraq, private firms are involved in feed-
block making. However, the quality and prices
of these products remain under the control of
state services. The adoption of the same strategy
may not be successful in Tunisia. Indeed, under
liberal economy, feed-block manufacturing by
private firms will result in high prices, beyond
the purchasing power of farmers. This limits the
adoption of feed block technology. An al-
ternative to this is to teach farmers how to make
feed blocks themselves at cheap cost. In this re-
gard, the M&M Project, in collaboration with
the OEP extension service, can play a key role in
forming a group of "model farmers" which will
serve as an example for the diffusion of the feed-
block technology among farmers.
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ising results with regard to the maintenance and
even growth of sheep fed on poor quality diets.

Table 1: Composition of feed blocks 1

The composition of this type of feed block is giv-
en in the following table .

Fresh weight DM weight Price (TD/100

per cent per cent kg)2
Olive cake 422, 38 -
Wheat bran 26.7 28 12.0
Feed flower 10.7 11 12.0
Quick lime 10.7 12 17.0
Urea 4.4 5 57.664
Salt 4.4 ) 8.7
MVS3 0.9 1 22.26

51 About 40 litres of water is added for 100
kilogrammes of ingredient mixture.

2 Except for quick lime, ingredient prices
obtained from OEP manufacture of concentrate
feeds at Chaout (February 1997).

3 MVS: commercial mineral and vitamin sup-
plement.

This type of feed blocks was chosen on the ba-
sis of consistency, good palatability by sheep and

.Cheaper equipment for feed-block man-
ufacturing

A wide-spread use of feed blocks by farmers
should lower the cost of ingredients and equip-
ment:

- Mould: different forms of mould were tested
in our laboratory for their efficacy in feed blocks
manufacturing and for their cost. The cylindrical
mould resulted to be the best one. Ten cylindrical
moulds (diameter x height, 18 x 20 cm) can be
obtained from one two-metre PVC tube. For each
mould, two 17.5-centimetre metallic disks and

Table 2: Chemical composition of ingredients and feed blocks (DM per cent)

Item DM (per cent) OM Cp CF Ca P Na
Olive cake 73.8 95.0 54 49.1 0.3 0.03 0.91
Wheat bran 86.5 94.4 18.1 10.5 0.25 1.24 173
Feed flower 84.7 98.0 15.3 1.0 1.16 0.84 0.20
Feed Block 62.9 D 222 19.6 6.83 0.98 291

high nutritive value (Table 2). In addition, it is
easy to handle and not expensive when compared
to commercial concentrate feeds. The cost of
feed blocks production at the farm level is cheap-
er than barley (common supplement used by
farmers). The cost of one tonne of feed block is
about US $ 95, while one tonne of barley costs
about US $200. Some in vivo trials indicated
that dry matter intake of this type of feed block
was about 200 g/sheep/day

three screws are needed. The cost of the mould
with its accessories is estimated at US $ 2.5
each.

- Mixing ingredients: by hand or mixer.
Both techniques gave similar results although for-
mer technique may be widely adopted by farm-
ers.

Teaching farmers how to manufacture feed
blocks

One of the main activities of the Tunisian team
involved in the Mashreg/Maghreb Project is the
transfer of technology of feed-block making and

B T Y —




Developing the Use of Feed Blocks in Livestock
Feeding Systems in Arid Zomes of Tunisia

Hichem Ben Salem and Ali Nefzaoui
INRA-Tunisie, Laboratoire de Nutrition Animale,
Rue Hedi Karray, 2049 Ariana, Tunisia

Sheep flocks are facing serious nu-
trient deficiency (protein, minerals,
etc..) in arid and semi-arid zones in
Tunisia. Consequently, the pro-
ductivity of animals is low and farm-
ers, wheneer possible, purchase from
the market concentrate feeds (barley,
wheat bran, etc..) and sometimes
roughage (hay, straw, etc..) to main- |
tain a satisfactory productivity of their fs
flocks. Some local by-products, |
though available in large quantities, f
are not efficiently used by farmers in
livestock feeding. Efficient utilisation [§
of these by-products through the use
of feed blocks will allow these farmers
to fill the gap between limited feed supply and
increasing animal requirements.

Feed blocks adapted to farmers conditions
Cheaper and local ingredients

Producing feed blocks from urea and agro-
industrial by-products was proved in some coun-
tries to be a good tool for improving the pro-
ductivity of sheep fed on low-quality diets. In
Tunisia, the use of feed blocks in animal feeding
is a subject of recent research. Numerous for-
mulae of feed blocks have been evaluated for
their consistency, hardness and chemical com-
position. However, studies on the effects of feed-
block consumption are so far scarce in Tunisia.
Furthermore, molasses is generally the basic
component of these feed blocks. It is used as a

source of energy and minerals and also as an ex-
cellent urea carrier. Molasses-urea blocks are
successfully used in animal feeding in some
countries. However, in Tunisia, the limited out-
put of molasses does not allow this type of feed
block to be used by average farmers. Therefore,
research was conducted to set out a formula of
feed block including ingredients locally avail-
able without molasses. Good cooperation be-
tween the Livestock and Pasture Office of Tu-
nisia (Office de 1'Elevage et des P%oturages,
OEP) and the Mashreq/Maghreb Project allowed
the establishment of a manufacturing procedure
and some formulae to produce feed blocks with
the ingredients commonly available to local
farmers. A wide range of alternative feed blocks
produced with local ingredients (olive cake, beet
pulp, tomato pulp, etc..) was tested. A feed block
based on olive cake and wheat bran gave prom-




The Socio-economic group representing the
Mashreq countries held its third meeting at the
ICARDA regional office in Amman, January
14 to 16,1997. The meeting was attended by

N nine participants representing Syria, Jordan
and Iraq, in addition to five ICARDA special-
ists. The group consisted of socio-economists,
plant and animal production specialists.

The meeting discussed the progress made in
sheep fertility surveying, which is now at its fi-
nal stage of analysis and drafting. It also dis

cussed a study on the adoption of animal |

production technologies in the three countries |

1997 includes the preparation and imple-
mentation of impact studies. The next meeting
of the group will be in May 1997.

e NewsifromeMoroccor+

ICARDA Board of Trustees Visits the Dryland Agricultural
| Research Center at Settat

El Mzouri El houssine
Forage physiologist

The Dryland agricultural Center of Settat was
honored by the visit of the ICARDA Board of Trus-
tees and key ICARDA management and research
staff on February 18,1997. Welcome statements
were given by Dr. M. El-Mourid head of the re-
gional research center. His presentation focused of
the objectives and activities of the research center
and the ICARDA’s collaborations with Morocco
and their importance at the national and the re-
gional levels to improve research quality and out-
come. The group visited Settat facilities including
the laboratories and the field. Dr. A. Chriyaa and
Mr. A. Laamari gave short presentations on the
Mashreq-Maghreb project objectives and activities.
During the field visit Dr. E. EL Mzouri emphasize
the role of the forage legumes in the rotation and
their importance in the integration between live-
stock and crop production systems. He emphasised
the need for feed alternatives to improve meat and
milk productions with low cost, while preserving

natural resources. Forage legumes that are
adapted such as Vicia ervillia, V. Narbonensis, V.
Sativa, V. villosa, Lathyrus ochrus, L. Cicera, L.
sativus, Pisum sativum, and Medicago sp., and
their management were included in the trials. Dis-
cussion covered areas such as:

The wide adaptation of forage legumes to the
variable environmental conditions and to the differ-
ent soils; the flexibility of their use for grazing, hay
making and grain and straw production; their role
in improving soil fertility and soil physical prop-
erties; their high N content and high digestibility.

The visit was successful, provided a good op-
portunity for the group to see the activities of Mo-
roccan scientists and some achievements on the
ground.
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location of resources, not only across commodities but also
between the different agro-ecological production systems
(irrigated, favourable rain-fed and low-potential rain-fed).

The implementation of ASAP has in some WANA
countries been done in two stages. The first stage has fo-
cused on domestic reforms and, in particular, the re-
shuffling of activities under state control, to prepare the
ground for deeper market reforms in the next stage. The
second stage has been based more on international trade re-
forms and market liberalisation, measures taken to intro-
duce more flexibility in the way goods are allocated be-
tween producers and consumers though market
mechanisms. With preliminary measures satisfactorily im-
plemented, the countries of Morocco and Tunisia, for ex-
ample, started tackling the more basic reforms. The pack-
age was more or less the same in the two countries and
consisted of production, marketing and food consumption
orientation of new policies that changed the relations be-
tween (1) domestic and world prices, (2) the state, para-
statals and the private sector institutions, and (3) operators
at different levels of the marketing chain (Thabet et al.,
1992; Moussaoui, 1996). These reforms included:

- Liberalisation of fertilisers market by freeing imports,
removing subsidies and marketing controls, and allowing
private operators to handle the market;

- Introduction of world prices as reference prices and
the freeing of food/feed imports, in place of the quan-
titative restriction policies followed by para-statals, min-
istries and affiliated agencies;

- Liberalisation of the grain sector from production to
distribution (for wheat, maize and barley)

- Liberalisation of agro-industrial products (mainly
sugar, vegetable oils and flour)

- Liberalisation of the marketing process for animal
feeds

- Privatisation of animal health services

- Liberalisation of the milk sector

- Revision of investment regulations for the agricultural
sector and particularly those directed to non-irrigated sub-
sectors (rain-fed agriculture), and revision of the types of
state intervention in rainfall zones (as opposed to irrigated
lands);

- Removal of consumption subsidies for some goods
and limits on some others (e.g. bread) and establishment of
compensation schemes for the poorest segment of the pop-
ulation affected by staple food price increases.

Trade in agricultural products has been extensively lib-
eralised for both exports and imports with the exception of
some strategic products. Both Morocco and Tunisia opted
for some protection measures allowed within the new
World Trade Organisation (WTO) rules. Products such as
sugar, vegetable oils, milk, meat, and cereals are now (rel-
atively) freely traded but with high protective tariffs. It
appears that individual countries in the WANA region will
have different development paths vis-a-vis GATT de-
pending on: (a) the importance of trade in commodities
with hig world price volatility on the export and import
sides; (b) their initial protection levels; (c¢) the reaction to
price changes based on the underlying price elasticity; (d)
their potential to quickly adjust to a new trade environment
by grabbing new opportunities; (e) the behaviour of their
main trading clients and competitors for the commodities
in which they have a comparative advantage.

There are some strong common patterns among
WANA countries at different stages of reform. Their com-
mon legacies and the associated changes resulting from
their initial natural resource situations influence their ca-
pacity to react to market liberalisation. Reforms in the
rain-fed segment of the agriculture sector must be sus-
tained to be effective; thus their duration as well as their
intensity are important.

How should we proceed in the process of market liber-
alisation for the agricultural sector? Is a Big Bang or a
gradualist approach to reform most appropriate, con-
sidering the special status of the dry areas in WANA?
One does not find that WANA countries have a wide range
of easy alternatives to step up the pace of reform programs.
It has been particularly difficult to speed up the process in
light of the political and poverty implications of market
liberalisation. This is why sequencing and adjustment in
reforms have to be taken into a broader context than the
one solely based on efficiency gains. The challenge is
how to design policy packages which also incorporate con-
sideration of equity and environmental sustainability.
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phase where fundamental market reforms and changes in
income support policies are necessary. It is important for
policy-makers to anticipate correctly the impact of GATT
on agricultural trade when coupled with structural adjust-

ment. This is a priority, considering that the transition
from a planned agricultural sector to a dynamic agro-food
system, closely integrated within a global and open market
economy, involves a complex process of institutional,
structural, and behavioural changes, not only for the pri-
vate sector but for governments as well. Countries in the
WANA region have moved along this transition at differ-
ent paces and to different degrees. It is useful to identify a
common thread in the way economic liberalisation has
been conducted and how it affects agriculture in low rain-
fall areas.

Agriculture in the WANA countries is often burdened
by trade regimes subjected to widespread quantitative re-
strictions, high tariffs and state monopolies in trade mar-
keting as well as tightly controlled domestic markets. The
objectives of pre-reform policies were mostly to: provide
food at affordable prices for low income urban population;
set prices at levels providing just enough incentive for
farmers to produce while keeping farm income at socially
acceptable levels; increase farm productivity and pro-
duction with input subsidies; protect consumers and pro-
ducers from the adverse effects of high international price
volatility; and to accommodate changes in consumer de-
mand by developing the marketing system. In order to
maintain an edge in the competitiveness of some ag-
ricultural commodities, governments often put a significant
emphasis on controlling relations between labour costs,
producer prices and consumer prices.

Though particular efforts were made to maintain con-
sumer prices at socially acceptable levels, governments
tried also to secure profit margins that would encourage
farmers to increase their production. Direct government
involvement in agricultural marketing materialised by re-
quiring delivery and sale of commodities to para-statals, or
by fixing producer prices at levels judged sufficient to
achieve desired levels of production, keep retail prices low.
Differences between low retail prices and producers' prices
were often met through high financial transfers to pro-
cessors and wholesalers.

The spectrum in policy making ranges from direct in-
terventionism where retail, wholesale and farm prices are
fixed by the government, to milder roles, where the gov-
ernment allows various forms of private markets. In some
countries in the latter category, many prices for commod-
ities produced in the low rainfall areas are set by the free

market (e.g. pulses, lamb meat, and forage). For the com-
modities where prices have been set at different layers of
the marketing system (farm, wholesale, processing, or re-
tail), this has generated a complex, inefficient, burdensome

_and costly system of government transfers to compensate

some segments of the product channel without any real
justification and/or need.

On the input side, government intervention was through
price fixing at relatively low levels for fertiliser, feed con-
centrate, seed, irrigation water and credit. In Algeria, so-
cialist farms had direct access and priority to subsidised in-
puts. In Syria, production factors were distributed to the
farmers who agreed to complywith state production re-
quirements. In other countries, cooperatives tended to have
priority in input allocation; even when inputs were avail-
able through private markets, accessibility was limited for
farmers in the low rainfall areas.

The main features of a centrally controlled agricultural
sector (particularly for strategic commodities) were dictat-
ed by the need for government coordination. Prices of
wheat, barley, livestock, milk, vegetable oils etc..... played
an accounting role and were set in accordance with central
plans prepared under the auspices of Ministries of Planning
and based on recommendations from more specialised
ministries (e.g. economic affairs, agriculture, trade and fi-
nance). In this setting, marketing margins were often low
and prices of final goods (e.g. flour, bread, meat, milk
products) did not reflect differences in distribution costs.
One direct result of this interventionism was the appear-
ance of huge budget deficits that gained particular vis-
ibility and importance when mineral resources (oil, phos-
phates) started to become scarce, or when oil prices started
declining where oil was the main budget revenue.

The need for re-orienting agricultural policy in the
WANA region arises from the problems faced by previous
systems, whether within a centrally-planned economy
where farmers follow government plans in land allocation
and crop choices, or a relatively liberal economy with
strong government role in pricing. The ASAP has been un-
dertaken in a number of WANA countries to stimulate
production, increase efficiency in the sector and remove
the bottlenecks existing at different levels of the pro-
duction and distribution process (the World Bank). The
market-led modernisation of the agricultural sector re-
quired the implementation of a strategy based on efficient
use of resources and minimal government intervention, by
dismantling or transforming the para-statals and state agen-
cies for the sake of sounder and more transparent financial
management. Products began to circulate freely across re-
gions within a country. This free flow of goods lead to
higher market integration and allowed more efficient al-




Market Liberalisation, Structural Adjustment
and
GATT in WANA

By Dr Nabil M. Chaherlil
IFPRI-ICARDA Policy Economist

Priority research topics selected by the M&M project
include studies on: (1) market liberalization and ag-
ricultural sector modelling, (2) drought management pol-
icy, (3) property rights, (4) community modelling, and (5)
socio-economics of range rehabilitation. The first topic in-
cludes an analysis on the nature and impact of sector pol-
icies on technology adoption, income and resource man-
agement in the low rainfall areas. The market
liberalisation studies attempt to analyse reforms initiated
under various forms of agricultural structural adjustment
programs (ASAP) and GATT membership, accounting for
the spatial crop-livestock linkages existing between the
low and high rainfall zones. The analysis combines a de-
scription of the policy process and the use of multi-market
modelling techniques to show the potential impacts of mar-
ket liberalisation on production, consumption and incomes
in agro-ecological zone.

Rising populations, expanding gaps between food con-
sumption and production (filled by greater dependence on
import markets), and perceived acceleration of resource
degradation in the low rainfall areas, in particular, have
awakened many to the need for policy review. There is a
real need for identifying and analysing alternative national
policies in order to meet food requirements on a sustain-
able basis and encourage sounder management of natural
resources. There is also a need to strengthen institutions in
charge with researching on agriculture policies (e.g.
NARS) as well as institutions implementing such policies
(ministries, local government agencies, NGOs etc....). Ap-
propriate policies can maximise positive impacts of tech-
nological innovations in crop and livestock production, and
in water and rangeland resource management, as well as
providing solutions to some of the broader problems con-
fronting the region, such as poverty reduction, improve-
ment of human nutrition, and sustainable development in
the dry areas of WANA.

Implementation of recent economic and market reforms
in WANA countries has suffered from a lack of under-
standing of how different reform approaches affect food
security, rural welfare and poverty. As a result, market
liberalisation has not been as effective as hoped, particular-
ly for the poor rain-fed segmnt of agriculture in low rain-
fall areas. When WANA countries are not directly in-
volved in production and distribution activities, they are
often enforcing economic plans on farmers or input pro-
viders. In the transition from centrally planned agricultural
sectors to a market-driven rural economy, the policy role
of governments needs to become stronger, in order to en-
sure that economic and market reforms are having the de-
sired outcomes and not adversely affecting the human and
natural resources in the region.

Studies on the impact of economic policies on the ag-
ricultural sectors in the WANA region have showed that
there is a potential for improving the economic environ-
ment in which rain-fed agriculture operates. The situation
is frequently characterised by: unstable macroeconomics
and sector policies discriminating against agriculture and
favouring the urban sector over the rural sector; growth of
private agriculture hindered by distortions among input and
output markets; public investment and expenditure pro-
grams for economic and social infrastructure, health, nutri-
tion and education discriminating against rural populations
and particularly the rural poor; large farms and agro-
industrial firms receiving special privileges, reducing com-
petition in output, input, land and credit markets; agrarian
structures dominated by inefficient and technologically im-
paired family operators relying primarily on their own fam-
ilies labour; identification, design and implementation of
rural development programmes without participation of ru-
ral poor and other vulnerable groups; and the security of
land and water rights have not been actively promoted or
protected.

Agricultural policy in WANA countries has entered a
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Review Seminar

Drs. N. Haddad and M. Mekni visited
the IFAD headquarters in Rome on Jan-
vary 13 and presented IFAD staff with a
seminar on the Mashreq-Maghreb project.
The seminar was attended by Mr. A. Sla-
ma, director of the Technical Division,
and Dr. A. Sidahmad, technical advisor, in
addition to several IFAD project super-
visors in West Asian and North African
countries. Dr. Haddad presented an intro-
duction about low rainfall areas covered
by the project, feed gap, natural resources
degradation, and the project's approach
and activities in addressing these issues,
through testing technologies and studying
policies and property rights affecting these
areas. Then Dr. Mekni highlighted the re-
sults achieved in the last two years in the
area of technology development and trans-
fer and in policy and property rights, com-
menting slides on project activities. The
presentation highlighted the project's ap-
proach as a multi disciplinary-multi-
institutional project, crop/livestock in-
tegration, strengthening regional coop-

eration and technology transfer, intro-
ducing improved technologies and taking
into account the policy and property
rights issues that limit technology adop-
tion and enhance resource degradation.
Dr. Mekni

resource users' participation and em-

also reviewed  farmers/
phasised the importance of human re-
sources development. The seminar re-
sulted in animated discussions focusing
on several issues related to technology in
low rainfall areas and economic return. It
also discussed the environmental and so-

cial impacts of such technologies.

The question on how other IFAD-
funded projects could benefit from the

project was also raised.

After the seminar, Drs. Haddad and
Mekni met with some IFAD officials and
discussed with them the on-going coop-
eration between ICARDA and IFAD and

the future of project activities.
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Conclusion

We discussed several examples showing that in
arid and semi-arid zones, cactus plays a significant
role in providing valuable nutrients to small ru-
minants. In each example, conventional feeds (con-
centrates, hay, straw) are used in limited amounts, be-
cause they are scarce and expensive.

Moreover, we recommend the following ideas :

(i)  Encourage shrub plantations on private farms
instead of communal rangeland. In other words,
shrubs must be considered as a part of the production
system and as a permanent fodder resource instead of
a "strategic" or "reserve-type" fodder to be used only
during drought. This option will facilitate shrub man-

agement in a sustainable way.

(i)  Avoid planting a single shrub species. This
will increase availability of feeds during all seasons
and will help better balanced diets. Cactus can be
used all year around, and acacia is mainly used during
autumn and winter time, while atriplex can be exploit-
ed during winter and summer seasons.

(iii)  Plantation should be established in alley-
cropping where barley (main cereal sowed in arid
zones) is planted between lines of shrubs. This will
help have better barley yields and better use of cereal
crops. In fact, barley stubble may be grazed directly
and supplemented with Atriplex (protein source) or
cactus (energy source).
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Spineless cactus and Acacia

In this experiment, Acacia cyanophylla, a wildly
spread shrub, was used to supplement cactus-based
diets due to its relative high crude protein content (13
to 14 per cent of DM). For this purpose, four groups
of Barbarine sheep were fed various diets (ROO,
R21,R22, R23) (Table 3). Hay, a scarce and ex-
pensive feed, was distributed in limited amount.

The intake of acacia was low (250 g DM/day) be-
cause of its highly condensed tannins content (4 to 7
per cent DM). These secondary compounds form in-

soluble complexes with proteins leading to a very low
availability of these nutrients to animals (Ben Salem
and Nefzaoui, 1993).

With such diets, energy requirements for main-
tenance are matched, but a large nitrogen deficit re-
mains and needs to be supplemented with an appropri-
ate source of nitrogen.

Recent researches conducted in our laboratory
showed the promising results of using polyethylene
glycol (PEG 4000) to avoid tannins negative effects.

Table 3. Feed value of diets based on spineless cactus and acacia (Acacia cyanophylla)

Diets ROO R21 R22 R23
Feed intake, g DM/day

cactus 0 167 246 267
Accacia 241 373 211 1674
DOM intake, % 148 13 130 115
DCP intake, % 12 68 32 10

values are expressed in percentage terms of sheep maintenance requirements

Cactus and treated straw

.Sheep maintenance requirements in energy may be
matched with diets based on cactus given ad-libitum
with 300 g of straw per day (Table 4). With a higher
level of straw (600 g/day), it is possible to cover 1.7 to
1.9 maintenance energy requirements. To cover nitro-
gen maintenance requirements, straw should be treat-

ed. Cacti may be used as a major component of diets
containing cereal straws. Non-ammonia nitrogen pro-
vided by the treatment of straw is well valorised. Nev-
ertheless, it is necessary to add appropriate supple-
ments in order to overcome nitrogen deficiency.

Table 4. : Straw supplementation with spineless cactus in sheep (Nefzaoui et al., 1993).

Level of straw 300gd-1 600gd-1

US ATS UTS UsS ATS UTS
Feed intake, g DM/ day:
Cactus 445 447 425 432 462 439
Straw 254 242 249 494 466 486
Diet in vivo digestibility, %
oM 67.9 64.0 63.3 66.5 69.8 72.6
CP 41.1 48.0 43.3 45.9 61.0 1.1
Ch a3 30.5 29.2 46.5 49.2 2.7
N retained (g/day) -0.2 -0.2 -0.6 0.8 2.8 9.9

US : untreated straw, ATS : ammonia treated straw, UTS : urea treated straw




Spineless cactus and atriplex

Diets based on spineless cactus, Atriplex num-
mularia, and limited amounts of straw were fed to
Barbarine sheep (table 1). They allowed to cover
about 1.7 of the maintenance requirements of sheep in
energy (digestible organic matter, DOM) and digest-
ible crude protein (DCP) requirements. Diet 1 covers
1.65 and 2.3 times energy and DCP requirement of
sheep, respectively. It brings nitrogen and may be sup-
plemented with an energy source, like barley grain.
Diet 2 is relatively well balanced for both energy and
nitrogen, while diet 3 has an excess in energy and
needs to be supplemented with a nitrogen source (non-
protein nitrogen like urea).

Cactus is a good source of energy and atriplex a
good source of nitrogen. Energy and N sheep re-
quirements may be matched by using diets based on
these two feeds. The level of cactus in the diet may
reach 55 per cent of the total diet DM, without di-
gestive disturbances. Small amounts of fibrous feed
have to be fed to animals before offering cactus.

Table 1. Feed value of spineless cactus and atri-
plex based diets (Nefzaoui and Ben Salem, 1996)

Diets D1 D2 D3

Total intake g DM d-1*941(70) 930(72) 228(73)

Cactus intake 197 353

Atriplex intake 554 391 236
Straw intake 160 159 167
DOM intake, % 165 170 182
DCP intake, % 230 187 165

* the values () correspond to intakes stated in g
of DM per kg of LWO0.75

*# values are expressed in terms of percentage
of sheep maintenance requirements

Nitrogen supplementation of cactus
based diets fed to Barbarine yearlings

.Results as seen in Table 2 showed that cactus-
based diets may be supplemented efficiently by Atri-
plex nummularia. Urea and A. halimus led to lower
growth rates than soybean meal or A. nummularia
supplemented diets.

Such diets, with low inputs of cereals (28 per cent
of the diet) and forage (17 cent of the diet) are rec-
ommended to cope with feed deficiency in arid and
semi-arid areas prevailing in North Africa.

Table 2. Nitrogen supplementation of cactus based diets fed to Barbarine yearlings (Nefzaoui etal.,1996)

Diets D1 D2 D3 D4
Feed intake (g DM/day) :

Cactus 241 252 241 228
Atriplex halimus 0 224 0 0
Atriplex nummularia 0 0 226 0
Soybean meal 0 0 0 58
Barley 309 244 224 244
Hay 149 143 148 151
Urea 8 0 0 0
Total intake (g DM/day) 7078 863 858 680
Average daily gains (g/day) 35 58 74 70
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Spineless Cactus: A Strategic Fodder In Arkd Zoves

AN
iS5l

Ali Nefzaoui and Hichem Ben Salem
INRA Tunisia, Rue Hedi Karray, Ariana 2049, Tunisia

To reduce the increasing deficit
in feed resources and to prevent
rangeland degradation, plantations |
of spineless cactus (Opuntia ficus §
indica var. inermis) have recently
spread (about 400,000 hectares) in
Tunisia.

Benefits of these plant species in-
clude: High biomass yield, ever-
green habit, high palatability, |
drought and salinity tolerance, and ;
soil adaptability.
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Terminal and sub-terminal pads
of spineless cactus have low crude protein (20 to
50 g/kg DM) and crude fibre (80 to 150 g/kg
DM) contents. However, they have a high content
of water (800 to 900g/kg fresh weight) and ash
(150 to 250 g/lkg DM). They are rich in readily
available carbohydrates and vitamin A, and need
to be supplemented with nitrogen when fed to an-
imals.

Poor-quality roughage may be supplemented
with cactus. Indeed, the intake of straw increases
significantly with the increase of the amount of
cactus in the diet (Nefzaoui et al., 1993; Ben Sa-
lem et al., 1996).

Other trials showed that cactus is a good sup-
plement to ammonia or urea-treated straw, since
it provides the soluble carbohydrates necessary to
the efficient use of non-protein nitrogen in the ru-
men.

It may be fed to animals without risk, provided

that animals are previously fed with a little
amount of fibrous feed (straw, hay).

Energy and N sheep requirements may be
matched by using cactus based-diets supple-
mented with Atriplex sp. It is possible to provide
almost standard performances by feeding animals
with diets containing limited amounts of hay and
barley grain, and cactus and atriplex ad-libitum.
The use of such diets is recommended in dry
years (Nefzaoui et al., 1995).
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The Thwd Steermg C@mmwtee Meeting
of the M & M Project held in Libya

The Third Steering Committee
meeting in the framework of the pro-
ject "Development of integrated crop/
livestock production in the low rained
areas of West Asia and North Africa
(The Mashreq-Maghreb project)" was
held in Tripoli, Libya, January 5 to
8,1997, with the participation of the
eight countries involved in the project:
Algeria, Iraq, Jordan, Lebanon, Libya,
Morocco, Syria and Tunisia, in addi-
tion to representatives from AFESD,
' IFAD, ICARDA and IFPRI

The three-day meeting, which was
inaugurated by Libyan Minister of Ag-
riculture Ali Ben Ramadan, discussed
the results of the activities carried on
during the 1995/96 season, and dis-
cussed and approved workplans and
budget for the 1996/97 season. The
meeting also discussed a paper on
farmers' participation approach in the
M&M project presented by the project
coordinator . Also the meeting dis-
cussed a proposal for Phase II of the
project and suggested mechanisms to
implement the proposal. The donors

expressed their satisfaction over the .

progress made in the last two years
and the level of regional cooperation
achieved. A regional travelling work-
shop for farmers and technical staff
will be organised in Morocco May 13-
19, 1997. Representatives from the
eight countries taking part in the pro-
ject will attend the workshop. Two
days will be dedicated to discuss farm-
ers' participation and linkages between
research-extension and farmers. Co-
ordinators were requested to draw up a

paper on the issue. In the third day,
participants visited farmers' fields and
observed agricultural development in
Libya. They visited some sites of his-
torical interest.

It was agreed that the Third Re-
gional Technical Planning and Co-
ordination Meeting and the Fourth
Stering Committee Meeting of the pro-
ject will be held at the ICARDA head-

quarters, November 17 to 20, 1997

( Prepared by Dr. Nasri Haddad, the Regional Coordinator
Please address your comments, articls and news items to the Regional Coordinator - ICARDA West Asia

Regional Program. P.0.Box 950764 Amman 11195 Jordan




