Viil. SOCIO-ECONOMIC CONSIDERATIONS CONCERNING
THE DEVELOPMENT OF TECHNIQUES FOR IMPROVING
THE VALUE OF LOW QUALITY FORAGES

8.1. introduction

There are many ways in which the farmers may improve the value of their
low quality forages and crop residues. These range from a minimum
supplement (multinutrient blocks), to relatively delicate treatment methods
using anhydrous ammonia or to urea treatment, a method which is easy to
propose to the small farmer.

The objective of this Chapter is to make a rapid appraisal of the socio-
economic factors which should be taken into account during any extension
programnme concerning these techniques so as to highlight the constraints to
overcome and the advantages to take so as to ensure their development with
particular emphasis on treatment.

The justification for using treatment techniques and/or feed supplements
consists in kinking, on the one hand, the nutritional requirements which
depend on the nature and the functional production system of the animal and,
on the other hand, with the geographic and scasonal availability of
forage resources and of their quality. It is therefore important to
distinguish between production systems according to the availability and the
importance which forages and crop residues represent as forage resources
(BOUTONNET, 1994).

The other question which often presents itself is whether it is more
advantageous to treat the low quality forages or to add supplements. From a
strictly technical point of view there is no doubt about the answer: one may
make the animal produce just as much with treated straw as with
supplemented natural forage, provided the nutritional restrictions described in
Chapter 6 are observed so as to optimize the fibre fraction of the ration.
From a socio-economic standpoint, the answer is much less clear and an in
depth analysis of the local context must be taken into account concerning on
the one hand, the market of inputs and products and, on the other, the nature
and function of the production systems.

8.2. Economic aspects

8.2.1. Agro-economic contexts

If one first rules out consideration of extensive systems consisting of
large herds feeding off open pasture land (rangelands), either on the move
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(nomads or transhumants) or fixed (ranching) which do not use crop
residues (BOUTONNET, 1994), we may bring together schematically the
various combinations of forage resources/animal production systems which
are very diverse, into four general situations for which the approach and
considerations will be totally different. These are outlined in the following
table:

Feed resources/Requirement's
Coarse forage resources (the offer) Animals {the demand)
Low production | High production
Abundant Case 1 Case3
Scarce Case 2 Landless
Case 1

This is the situation in many developing countries with abundant but
seasonally available forage where one finds more or less juxtaposed:

« intensive cropping systems producing large amounts of vegetal biomass
of which the crop residues of “poor” quality are not subjected to optimum
usage,

» livestock systems of low productivity. The animals in this case are
potential users of the byproducts. Integrating the livestock production
with agriculture constitutes a means to intensify the system.

Examples of such systems are to be found in the irrigated perimeters
along the Niger and Senegal rivers, the Nile delta and valley in Egypt, South
East Asia and Central China.

Straw might only be available in limited quantities and seasonally but it
might constitute the only resource additional to the classic forages, either
pastured or cut and harvested. As such, it constitutes an asset for which, in
principal, any technique which can improve its nutritional value is beneficial.

The strictly economic aspects weigh less heavily on the decision making
process of the farmer than firstly, availability of funds and forage resources
and secondly, the urgent need to improve production (milk, meat, work
efficiency). The decision will depend upon the results of balancing the

inputs/outputs (the “forecast budget”) for each of the two hypotheses,
supplementation or treatment.
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Simpiified cost/benefit calculation of the economics of treatment. Example
taken from the High Plareau Region, Madagascar (Chenost, 1993)

Treatment cost
For a pit measuring 2mx1mx 1 m=2m? which will allow treating 200
kg of dry siraw
- plastic (a strip 1.5 m wide @ 650 FMG® /m?)
2mx 15 m=18 m?
ie. 18 m? x 650 FMG = 11,700 FMG
Cost pet treatment of treated straw
- {1} two treatments per year
over 1 year: 11,700 / 2 = 5,850 FMG 5,850/200 = 29 FMG
- (2) two treatments per year
over 4 years: 11,700 / (2 x 4) = 1460 FMG 1,460/ 200 =7 FMG
- urea (700 FMG / kg)
dosage of 6 kg per 100 kg of dry straw
ie. 12 kg for 200 kg of dry straw to be treated
12 kg x 700 FMG = 8,400 FMG
Cost per kg of treated straw
8,400/ 200 = 122FMG
- cost of plastic + urea
- hypothesis (1), reused twice 42+29=71 FMG
- hypothesis (2), reused 8 times 42+ 7 =49 FMG
Benefit

A realistic hypothesis will be made® by which 5 kg/day of treated straw can provoke
an increased milk production by the cow of 1.5 kg/day, compared to feeding non-treated
straw.

Cash receipts will increase as follows:

1.5 kg @ 500 FMG/kg = 750 FMG, for 5 kg

of treated straw, which is: per kg of treated straw

750 / 15 =150 FMG

Hence the benefit per kg of treated straw is:
hypothesis (1) 150 - 71 FMG, rounded to: 80 FMG
hypothesis (2) 150 - 49 FMG, rounded to: 100 FMG
M _unebandede 0,5+ 10+2,0+1 0+05mpourtapusserlafosse
dans le sens de la of 0.5 m for scaling ... NI 11T
-hmdmblcwlpsof05+10+025mtowvu-ﬂnpnm!tswndﬂ1,hamga
length of 0.5 m for scaling and a length of 0.25 m for the footing on cach sizip ................. 7.0 m

@ . FMG = Malgache Francs (1 French Franc = 317 FMG) on 1/1/93
@ . Observed during a survey of livestock farmers (sce Table 27).
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The example from Madagascar well illustrates these situations and shows
that the simple calculation of costbenefit is an important element for
decision making and sufficient in itself.

The decision between treating and supplementing is closely related to the
availability of inputs and to their cost (urea, cereal byproducts). Table 30
illustrates an example of a ration for draft animals in moderate condition for
work which shows that the decision depends upon a comparison of the
fotlowing costs, sufficient to cover the same requirements of the animal over
a 4 month period:

« the cost of 360 kg of bran which is needed to suppiement 600 kg of non-
treated straw

« the cost of 42 kg of urea, needed to treat 840 kg of straw, plus 60 kg of
bran supplement.

And finally the decision will be made easier by the fact that in these
countries, the supplements must never enter into competition with domestic
food or, in some cases, with exports {a source of foreign exchange at national
level).

Case 2

This represents the systems practised in the arid steppe zones with basins
of dryland or irrigated cereal production such as in North Africa and the Near
east. The range of different systems can be quite large passing from an
extensive grazing system to intensive landless systems, with all the
intermediate possibilities according to the importance of the forages and
byproducts (grown or purchased) in the ration.

Vegetal matter is scarce in comparison with the needs of the animals.
Straw, although used by tradition, might not only be scarce but be found in
competition with other cheaper feed resources such as barley, either locally
grown or imported. It is important in these situations to reflect upon the
economic opportunity afforded by improved methods before diffusing them
unconditionally. Arguments other than those which are purely economic (eg.
animal production and health) can hold the interest of the livestock farmers in
these techniques. In effect, the coarse forages are considered as the essential
fibrous element in the ruminant’s diet.
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Nutritional and production aspects:

It should be recalled (see Chapters 6 and 7) that treated forages are only
nutritionally beneficial when they make up the major proportion of the ration
(roughly, at least half). Lower proportions involve symptoms of negative
associative digestibility which effectively “erase” the effects due to treatment.

Furthermore, even if treated, low quality forages will still have
insufficient nutritional value for making up the major portion of a ration
designed for highly productive and exigent animals.

It is convenient to give this type of ration to animals from the herd which
have only moderate requirements due to their physiological condition (heifers
at the end of their growth, cows or ewes at the end of lactation) which will
become the “target animals”, the more productive animals receiving, where
possible, the best quality forages.

Economic aspects:

It is essential to use survey methods to allow identification of operational
aspects of the system and in order to gauge the chances of success for the
proposed techniques. This is particularly important in these regions as
concentrates are often imported or their price subsidized and can become
cheaper than straw which can attain a high price when forage is out of season.

For these reasons, a “Guide” has recently been published by Boutonnet
and Mercier (1994). This proposes a methodology for decision makers in the
form of a list of questions which should be made before extension of
treatment techniques.

The objective is to arrive at a rapid appraisal of the interests for a
livestock farmer to treat. The guide places the reader as the farmer, in other
words, the forage producer who is enquiring as to the best economic use for
his resources.

The proposed study consists of two stages:

1/ Market study: surveying and understanding the forage market;
charactenistics of the product under study (treated straw) and products which
can be substituted, study of the product market (trading conditions for these
products), comparison of nutritional values.

2/ Study of the role of the product (straw) in the livestock production
systems: knowledge of the animal species concemed, animal production
levels reached (in meat, milk, animal fibre, ...), importance of non-treated
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straw in the ration so as to appreciate conditions for its use and specially, the
nature and amount of supplement given, survey of the livestock production
systems and their production levels.

The study follows the following sequence of events:

o description of the product under study,

« description of products which might be substituted,

« market study for these products,

» conclusion as to the competitive levet of the product,

« description of the livestock farming systems in the region under study,

« choice of the livestock categories to be surveyed, selected from amongst
the different livestock production systems,

« survey interviews with 2 or 3 farmers from each category,

« calculation of characteristic proportions making up each livestock
production system (the importance of each type of forage in the ration),

« conclusion concerning the livestock farming systems,

« conclusion concerning the market and the livestock production systems.

Both of the following nutritional and economic aspects should be
incorporated into the conclusions, at least in spirit (for a positive report):

« there is nutritional interest when the proportion of straw in the ration is
over 50 % DM.

« there is economic interest when (I) the cost of energy purchased in the
form of concentrates is more than the supplementary energy procured by
treating the straw; and/or (ii) when the value (at market prices) of straw or
of the hay which has been saved (because of reduction of left-overs due to
treatment) is higher than the treatment cost (in this case, the farmer can
sell any which is surplus to his requirements on the market).

This method of analysis has recently been successfully tested in Morocco,
Jordan and Syria, countries practising both livestock and cereal production
but with differing constraints concerning straw availability: Morocco and
Jordan have only limited supplies, Syria has straw in abundance.

Case 3

This represents the typical mixed farming system. The animals mainly
consumne agricultural or domestic byproducts, topped up by pasturing and/or
forage crops either grown on the farm or purchased (BOUTONNET, 1994).
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Also to be included in this group is the specialised stable for imtensive
animal production (milk, for example) which, in the limit, becomes
landless when all feed is purchased (Case 4).

The animals which are intensively managed, often have high performance
rates (being prolific, producing milk and meat) and the economic approach
preceding any decision to treat forage must be more precise.

Economic aspects:

This requires a fuller calculation allowing determination of the limiting
treatment cost above which treatment will no longer be profitable (the
maximumn allowable cost). This cost may be calculated on the basis of the

following relational equality:
cost of a treated straw ration = cost of a non-treated straw ration with supplements
whereby the two rations ensure the same production levels.

This equality may be expressed in the form of an equation (LIENARD and DULPHY, 1987):
T(Pu+T)+Cxcy=NT x Py + Cy X Ot
where,
intake of treated straw (kg)
intake of non-treated straw (kg)
cost / kg of non-treated straw
cost / kg of treated straw
quantity of concentrate ingested with the treated straw (kg)
cost / kg of the conoentrate for the treated straw
quantity of concentrate ingested with the non-treated straw (kg)
Cn cost / kg of the concentrate for the non-treated straw

The maximum cost of treatment which should not be exceeded may be cakulated from
this formula:

peonpz-
[ I S B B BN BN BN ]

Te=[(Cauxcu) - (Ce % ) - (T-NT) x Pu] / T
= ({reductioninconcentrate - increaseinstraw) /  intake treated straw
consunwed consumed
This simple formula shows, amongst other things, that the maximum
allowable cost and hence potential interest in treating, are higher when:
» a greatly reduced noed for concentrates can be achieved
s the cost of the concentrates is high

and interest in treating is low and hence difficult to justify economically
when:
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o the cost of straw is high
« the cost of concentrates is low

The formula also allows the calculation of a whole family of curves
showing the limiting costs for treating according to the straw and supplement
costs, the respective amounts of straw and supplements, hence, according to
the initial straw quality and the treatment efficiency and also, for different
types of animal receiving the ration (intake amounts and thus, production
levels).

Nutritional aspects (target animals):

Apart from the economic considerations, it is important, particularly for
this category of production systems and for the reasons already given above,
to reserve here also the treated roughage for those animals of the herd with
only moderate requirements.

8.2.2. How to reduce treatment costs

Whichever is the type of agro-economic situation, the treatment to be
undertaken implies a certain cost made up of the following components:

« the cost and quantity of the treatment agent (ammonia, urea),

« the cost incurred to ensure an airtight seal of the treatment enrvironment:
the fixed enclosure (depreciation cost as this can be used again) or
temporary enclosure (with walls made from local materials, canvas covers
or plastic sheeting, ...), the cover for the forage.

« the labour costs involved with undertaking the treatment.

The objective here is not to undertake detailed calculations of all these
itemns, rather it is to emphasise, in the author’s experience, where savings may
be made. Reference will be made to the practical aspects of treatment already
described above in Chapter 3.

Treating with anhydrous ammonia

Many economic studies have been made concerning the treatment costs
per kg of straw. Amongst these, it has been shown that the unit treatment
costs depends on the technique used and the amount of forage treated
(ZWAENEPOEL and LIENARD, 1987). Treating a stack proves always to
be the most economic method to adopt. However under European conditions,
treating by injecting round bales becomes similar in cost to batch treatment
when annual tonnages exceed 300 tons. The main saving which can be made
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by treating a stack is that the lower layer of plastic is not required, an airtight
seal being achieved by carefully burying the sides of the plastic cover into the
soil all around the stack.

It is also well understood that the heavy investments (tanks, ...) are very
high and can only be envisaged on a scale for farmer groups or cooperatives.
This technique can rarely be justified in developing countries.

Urea treatment

Only few savings may be made in urea treatment regarding the amount of
urea used. However this aspect might be reviewed in the future if the
efficiency in treating with a urea/lime mix is confirmed. It has been shown
above (§ 422) that the amount of urea should not fall below 5 kg per 100 kg
of straw if good treatment is to be guaranteed.

In contrast, it is mainly conceming the type of enclosure and of the
covering material where one may consider alternatives, as mentioned above
in § 431. The study mentioned above concerning Morocco shows that the
cost of the plastic represents 70 % of the total treatment cost.

The use of locally available raw materials for small volumes to be treated
and forming the airtight seal with mud (Morocco, Tunisia, ...} or a mixture of
mud and manure, or even self coverage by a layer of straw “sacrificed” for
the purpose of treating large volumes, represent the main means for saving on
the unit treatment costs.

Urea treatment is particularly adapted to the needs of small farms and
producers. Its simplicity allows it to be undertaken without calling in help
from external paid labour teams. It is usually undertaken by the family
members, assisted by the neighbours (reciprocal exchange of services).

8.2.3. Optimizing the quality and quantity of supplements
for the treated forage
The example from China is interesting from two main points of view
(FINLAYSON, 1993; DOLBERG and FINLAYSON, 1995):

« This shows that with regard to supplements, those such as cotton cake

prove to be perfectly appropriate from a nutritional aspect for obtaining
maximum benefits from the treated straw. It shows that it is certainly not
necessary to insist on the use of commercial concentrates which are often
poorly balanced and costly.
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« Concerning quantities, the response curves of growth rate, considered
together with the economic analysis, show that the optimum animal
production achieved with 2 to 3 kg/day/animal of cake, does not
necessarily coincide with the optimum quantity calculated by the
economic analysis. This optimum quantity changes again (FINLAYSON,
1993) if one considers profit per head of cattle fattened (the figure in this
case is 1 kg) or alternatively, profit per day of fattening (this comes to 2
kg). The optimum profit per head applies to a farmer who only fattens one
group of animals during the year whereas the optimum profit per day is of
interest to the farmer fattening several groups of animals throughout the year.

8.3. Practical considerations concerning the
development of straw improvement techniques

The importance of practical trials and the selection of target farmers

Apart from being a valuable source of technical and economic references,
demonstration trials and, even more so, controlled trials conducted alongside
the farmers have enormous value for the extension services as they bear
witness to the farmer’s experiences. Above all they are interesting for
verification of whether the technique proposed is well adapted to the farming
system for which it will be diffused. It is most important to plan these types
of trials in development programmes.

Another aspect of equal importance consists in the selection of the
farmers where the trials and demonstrations will be undertaken. In order that
the message will not be forgotten after departure of the extension agent, one
must select “target” farmers who are sufficiently motivated and persuasive
before their neighbours. They will then form the veritable “chain of
transmission” (training in cascade) for wider diffusion of the technique.

Urea stocks

The target regions might be isolated and far from agricultural zones and
so not benefit from a urea distribution network. This is the case of some
pastoral villages in the Sahel region or the mountainous areas of Africa and
Madagascar. They might however be interested in urea treatment or in
making the multinutrient blocks. It is most important that the public
authorities, both national and regional, take appropriate measures to allow
livestock production groups or local cooperatives to benefit from the
necessary supply of urea and other inputs so that they may become self-
sufficient.



