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INTRODUCTION

It is an indisputable fact that the per capita consumption of protein in Nigeria
is low when compared with the UN/FAO estimated minimum considered consistent
with a balanced diet. What is more disturbing is the fact that less than one fourth
of the per caput consumption come from animal sources (Olayide, et al,, 1972},
The urgent need therefore to develop programmes and measures (o provide ade-
quate animal protein to meet the present and projected needs of the Nigerian
population eannot ba over-amphasised,

Specific livestock projects exlists in the current Third National Development
Plan designed to inorease the supply of animal protein (Federal Republic of Nigeria:
Third National Development Plan, 1975) (see Table 1), Similarly, private initla-
tHve in the livestock sub-sector (particularly in the areas of poultry and piggery
production) could also serve to reduce the animal protein gap. It 1s however perti-
nent {6 point out that the size of publie investment in the livestock sub-sector is far

{rom being adequate in solving the animal protein problem in Nigeria.
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Table 1.  Public Sector Capital Programmes for the Livestock Sub-
Sector in the Third National Development Plan 1975-1980,

Risiskn million)  Allocation (f
1. Beef Production® 114, 446 34.3
2. Grazing Reserves and

Pasture Development a7.4 20,2
3. Livestock Research and

Veterinary Services 48, B 11.8
4. Dairy Production J4. 4 10,2
5. Poultry 28. 6 8.5
6. Piggery 17.2 5.1
7. Livestock Marketing 15.0 3.9
8. Animal Feeds 11.2 3.3
9, Sheep and Goats 4.7 1.4
10. Extension Service 4,4 1.3

Total 334, 048 100, 0

A prominent feature of the beef production programme-is the establishment
of cattle ranches., A total of 44 eattle ranches is to be established during the

Plan perlod.

Source: Federal Republic of Nigeria: Third National Development
Plﬂl'l vﬂla 2 .m‘r TE_'llgi
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Economics of Beel Cattle Production on Pasture,

The aim of this paper is to apply an analytical technigque - the Anmual Equi-
valent Cash Flow (AECF) - to a cattle feeding problem and to show the general
effects of using the annual equivalent cash {lows to evaluate various production
allernatives.

The plan of the paper is as follows: In Seetion I, the functional relation-
ship batween stocking rate and the length of the production process In cattle ran-
ching is reviewed, This is followed by a brief presentation of the Annual Equiva-
lent Cash Flow (AECF) technigue in Section III. An empirical example is given

in Section IV; the results are discussed in Section V while Section VI contains the

conoluding statements.

i, CATTLE RANCHING: STOCKING RATES AND LENGTH OF PRODUCTION
FROCESS,
Any decision o go into cattle ranching should indicate that the production

apart from being technically feasible is also economically profitable, Two very
important factors influencing the profitability of cattle ranching are the stocling
rates and the length of the production (cattle fattening) process.

It is generally accepted that changes in the stocking rate affect the amount
of body weight produced by beef cattle per unit of surface, Btudies exist (Conway,

1870; Gray, 1968; Mott, 1960 and Raymond, 1968) to show that as the stocking
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rate inoreases, the total outpat per unit of surface fnereades up to & maximum
point and after that, decreases very rapidiy. At the'same time, the cutput per
animal is almost constant during the first stages, deoreasing later, bafore the
outpat per unit of suriace reaches a maximum, (=2ee Figure 1.)

From fgure 1, it will be seen, that an increass in stocking rate produces
it the =ame time (shaded reglon):-

1) An increase in output per unit of surface; and

2) A deerease In output per anlmal (the daily gain per aslmal diminishes).

Figure 1.  The relationship between outpul per animal and output
per unit of surface with increasing stocking rate.
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coats, revenues and profits has (o be used. Buch 4 lechnique is the annual equiva

lent ceash flow.

M. ANNUAL EQUIVALENT CASII FLOWS.

Since variation in the time that the animal spends on the pasture is 4 cause
af the changes in profits, the annmal equivalent cash flow method is an approprial
methed for handling the cattle feeding problem, 1/

The implieit assumption 18 that for & given amount of land the producer will
be able to continue with the same method of production, time and time agsin, wnt
a totil sommeon terminal date of production Is achieved. It is a comparison bet-
ween oyeles of production. The two basic steps to follow under this approach are

1, Determining the net present value per unit of surface of land
(present value of inflows minus present value of outflows) of each
production alternstive over the perind that asch fattening process lagts

2. Convertng the net present value per unit of surface of land of each
production alternative Into net anmual equivalent cash flow. This
represents the amount of profit produced by each production alterna-
tive per unit of surface of land per unit of time (year).

The decision criterion in this cnse, when the inflows (revenues) a8 well as the
oulflows (costs) are affected by time, is to select the production alternative whiel

provides the highest net annual equivalent cash flow per unit of surface of land

1/ For details about the Annual Equivalent Cash Flow Technique,
see (Aplin and Casler, pp. 67-T4).
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{i. o, profits per unit of surface of land per unit of time {year). The set of
pgquations needed to determine the present value of the infllows and outflows could

be stated as follows:

Ay = cymi i

' S SR 1)
where

Aj is the present value of the flow C;

Cj is the flow to be paid or received in the future.

B’ is equal to {1 + r) when the interest is compounded once o year and r is
the nominal interest rate; or equal to (1 + r/q)¥ when the interest is compounded
more than once a year, ris the nominal interest rrte and q is the number of times
the interest {8 compounded in one year.

tj ie the period of time between the present and the moment in which C;

18 received or paid in the liture expressed in years.

m is the number of flows for each production process.

This equation (1) is used for flows W be paid or received once in each production
process or for flows which are not received or paid at equal intervals of time
(that iz, outflow of buying the calf, inflow of selling the steer).

Bj = D,{l-R‘ijmlfpj,l} S W 2]

where By is the present value of the flows Dy,



a8

]Jj is the flow to be pald or recelved at the end of equal intervals
of ime in the future as long as the production process continues.

T 1is the total amount of time that the production process lants
expressed In years.

Py 18 the number of periodic flows to be considered in each production
pProcess,

R is the same as in eguation (1).

This equation (2) Is used for flows to be paid or received periodically (at the
end of equal intervals of time) during all the production process {(e. g salaries).
The net present value of each production alternative will ba:

F =25 TS B, + A1+_ By (3)
i=i 1= i=l j=

where

¥ Is the net present value of the cash flows of the production alternative.
The inflows carry a positive sign and the outflows 8 negative sign.

§ is the stocking rate per unit of surface of land 2/, 1t multiplies all the
flows expressed on & per head basic. This has to be done to obtain the

net present value on a unit of surface of land basis.

K 1is the subscript assigned to flows expressed on & per unit of land basis.
In this case, it is not necessary to multiply by the stocking rate.

All other symbols have been explained previously.

2/ The stooking rate is defined as the number of cattle units per heotare,
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The basic equation to caloulate the annual equivalent flow per unit of surface
of land is:

E=FR-1)/{@-R7T) (4)
where

E = ls the annual equivalenl cash flow per unit of surface of land.

All other symbols have been explained previously.

The variables in this four-equation model are important, but 8ome are of
very special significance. These are the nominal interest rate per vear (r), the
stocking rate (8) and the length of the production process (T).

The choice of the nominal interest rate per year (r) like In any other invest-
ment evaluation has a sibstantial effect on the final doclieion.

The functional relationship between stocking rate (5) and the length of the
production p:'ﬁngan.:tl':l.;nap vary substantinlly from country to country, region to
reglon, and even from ranch to ranch. Pasture composition and conditions, breed
of animals, starting and findshing weights, are some of the factors which can affect
this relationship. The establishment of this functional relationship for each case
is of fundamental impertance for any evaluation that Is Inteénded. To show the
relevance of the madel just proposed, an empirical example is preseated bhelow,

The approach adopted avolds the selsotion of a speeific interest rate as well as
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the functional relationship betwean stocking rate and the length of the production

process. The example is intended only to show the general effeets of using anmunl
equivalent cash flows to evaluate vorious production alternatives rather than to
select the stocking rate which maximizes profits in any specific situation. One
hopes that in this way, the misleading effects of any pavticular choice of intorest
rate and functional relationship between stooking rate and length of production

process will be avoided.

IV. EMPIRICAL EXAMPLE

The data used in the empirical example that follows have been extracted
from the National Livestock Maeat Authority report on Nigerian Ranch Projects
(1978), Adeghoye, et al. (1878); Sowunmi, {1978) and Ige, (1877).

Given a certain amount of land and various production process lengths, the
ratio between the stocking rates which produce the same anmual eguivalent cash
flows will be found. In this way, it will be possaible to show that a given proportion
process cnuses 4 more than proportionate increase in the values of the stocking

rite to sehieve the same amount of annual equivalent cash flows.

To apply the aquation suggested, the flows have to be classifled into two groups:

{1}  The flows which are pald or received only onoe per production alternative
or fows which are not paid or recelved at equal intervals of time during
the lengths of the production alternative, and
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{2) the fows which are paid or received at equal intervals of time during
the length of the production alternative.

Included in the first group are the following flows:
€, = Steer price  (¥225.00/head) &/
Cyp = Calfprice  (870.00/head) ¥/

= Transportation and marketing expenses (N16, 50/head) 5/

iy
[
I

To find the present value of these three flows (A3, A, and hE} equation (1) must be
used.
The sscond group of flows include the following:
Dy = non-feed costs. These costs include veterinary care,
hired labour, ete. A cost of B2, 45/head/month is assumed 8/
Dy = land rent. This value ls not needed for the comparisons this
example 1= designed for, as Is skown below., But {t will be very
important when the purpose of the study ie to select the optimum
stocking rate.

To find the present value of these flows, (By and B,) equation (2) must be used.

3 a selling weight of 275 kg, is assumed.
& Weaning welght of 856 kg. is assumed.
5/ (See Sowunmi, 1978}, % (see Adegboye, et al. 1978).
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Additional values needed to do the ealeulations arve:

T = time of duration of the production alternative. Bince the purpose of the
axample 1s to show the relationship between stocking rates when the time
of duration of the production alternatives varies and the same annual
equivalent cash flows are obtained, several values will be considered.
These values are from one year tn three yeara at Intarvalzs of aix months.

t{ = The inflow from selling the steer is assumed to occur at the end of the
fattening period, thent; = T.

fgi = The cutflow of buying the calf is assumed to ocour at the beginning of the
fattening period. Thenty = 0.

tq = The outflow of expenses for transporiation and marketing is assumed to
pcour at the end of the fattening period. Thentgz = T.

By= The number of times the non-feed costs are paid per year. A monthly
payment is assumed thereby making By = 12,

By = The number of times the rent value of the land is paid per year, This is
uﬂumm:i’mhal, R={1+T1).

whera,

r = 15 the nominal interest rate. To show the conseguences of using different
interest rates, the results will be presented for two of them, six and ten percent

per year 7/ 1t is assumezd that the intevest rate s compounded annually,
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Having definad all the variables, the annual equivalent cash flows for any

two stocking rates 8 and 8' and length of the production alternative T and T' will b

E = BA1-43-A3-B3)-By R-1 / 1-gT (5)
and
Bi= 8WAYy -A'g-AYy-BYy)-BY, R-1 7 1-gT (6)
Blncea -
B, = 22 1-R (7)
R-1
and
- p-T%
BTE - D? U ) (&)
® - 1)

It is possible to replace {7) and {5) and (8) 1n (6) and simplify to obtain:
(Al - A2 -A3-Bl) @ - 1)
A-r-T)

E=§8

Dy (%)

=Bty — A =Bt =1
El-g SLlz&-A%-BYR -1 - Dy (L0)

@-rT

Equhting both annual equivalant cash flows and simplifving, the following equation

S(AL-A2-A8-B1) S'A' - A, - A%, - BI)
1 -Rr-T) @ -r"T

B -l -Aty-B)a -5
(A1~ Az - Az -By)a - R°T)
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The ratio Rppa will represent the relationship which must exist between two

atocking rates to have equal annual equivalent cash flows, when the dme spent by
the animal under the production alternative with stockiog rate 5is T and when the

time spent by the animal under the production alternalive with stocking rate 8'is T',

V. RESULTS

The results are presented in Tables 2 and 3 in the following way:
the mumber which appears in the intersection of a column with a row means the
ratio that must exist between the stocking rate of the production alternative lasting
the amount of time headed by the column as numerator, and the stocking rate of
the production alternative lasting the amount of time headed by the row as denomi-
nator, to obtain egual annual equivalent cash flows.
Examples will illustrate the way in which the tables work.
(1) At the intersection of column 2 years with row 1 year in Table 2,
appears the value 2,97. This means that 2. 87 times the stocking
rate existing for the production alternative lasting 1 year is needed
to obtain the same annual equivalent cash flow when the length of time
of the production alternative is increased lo 2 yeara,
{2) In the same table, at the intersection of column 2 years with row 3 years
appears the value 0,41. This means that with only 0. 41 of the stocking

rate existing fro the production alternative lasting 3 years, it1s possible
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to have the same anmeal equivalent cash flows if the time of the production
alternative is reduced from 3 vears to 2 years. In both cases, the nominal
interest rate consldered was 6 percent.

Table 2. MNuevegsary slocking vates ratio to have egual equivalent cash

flows when the length of the fattening process changes for a
pominal Interest Tate of 6 percent compounded annually.

Length of the fattening prooess (Years).

- o

I 1.0 1.8 2.0 2.5 3.0
1.0 1. 00 1. 78 2.9 4. B8 8. GB
1.5 0. 56 1,00 1. 67 2. T4 4. BB
2.0 0. 34 0, 60 1. 00 1. G4 2, 48
2.6 1y, 21 0, 36 .81 1,00 1.78
3.0 0,12 0.20 0,41 0. 6B 1, 00

If the nominal interest rate considered is 10 percent, the values te be obtained
for the two previous cases are 3.27 and 0, 25, (see Table 3). This means that for
higher nominal interest rates,

(i) greater increase in atocking rates are needed to obtaln the same

annuz! equivalent cash flows when the length of the production
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process 13 extended; and
(i) greater reduction in stocking rates are neaded to obtain the same
annual equivalent cash flows when the length of the production process
ig decreasead,
Table 3. Necessary stocking rate ratio (o have equal eguivalent cash
flows when the length of the fattening process changes for a

nominal interest rate of # percent compounded annually.

Length of the Fattening Process (Years)

T
' Y 1.5 2.0 2.5 3.0
1.0 1. 00 1l.84 3. 27 5. BB 12.35
1.5 0. b4 1,00 1.78 3,18 7. 25
2.0 0. 31 0. 56 1, 00 1.79 4, U5
2.5 0. 17 0. 31 0. 65 1. 00 2. 25
3.0 0. 08 0.14 0.256 0. 44 L. i

The results in Tables 2 and 3 show that as the time of the production alternatives
increases, the stocking raie neadad to obtain the same annual equivalent cash
flow alsp has to be Increased. The increase In stocking rates hag to be propor-

tionally greater than the increase in length of time.
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Vi. CONCLUSIONS.

Stocking rates and the length of the production (fattening) process are
Important factors affecting the profitability of beaf cattle prodution on pastures,

It has been shown by way of an example that as the length of time of the
production alternatives is increased In a given proportion, the stockinz rate has
lo be increased more than such a proportion to maintain the same level of profits
por unit of surface of land per unit of time.

This means that changes in stocking rates which result fn chanzes in the
length of time of the fattening process have to be carefully evaluated becanse the
reduction in profit caused by the inereass in tha length of time of the production
process can offset the increase in profit caused by the greator production obtained
ns-a result of higher stocking rates.

The annual equivalent eash flow technique is muitable for this kind of analysis
and its use is recommended when the goal is to maximlze profit per unit of surface

of land par unil aof time.
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MICROBIAL PROTEINS IN DIETS FOR RATS
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Longe, O.G. and Lewis, D.*,
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SUMMARY

Twe experiments involving 130 rats were conductad ta rvaluate the nutritive
value of three microhial proteins for rats. In ona of the experiments, dicts con-
taining 0, 20 and 30% mierohial protein wefe offerad for 21 days. Incluston of
up to 20% microbial protein did not significantly affect HUvewelght gain bat a com-
paratively poor feed converston effleiency was manifested at levels above 109
inclugion of the protein concentrats in the diet. In & second experiment, the micro-
bial profein was Incorporated at a level of 30% as the sole source of protein to
mussuTe the digestibility of nitrogen and HNA. The apparent digestibility of

nitrogen was 80 - 89% and that of RNA was 76 - 83%,

INTRODUCTION

There s need to inorease food production particularly proteins to sutisfy the
needs of the Increasing human population. Traditlonal agricultural practice alone

cannot meet this demand,

Department of Applied Biochemistry and Nutrition,
Uniwr_ait:,r of Nottingham, School of Agriculture,
Sutton Bonington, Nr. Loughborough, England.
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in recent years, efforts have been intensified to increase the production
of projein from microorganisme which can utilise organie waste. These micro-
organisms Include bacteria, yeasts, fllamentous fungl and algae (Ratledge, LOG6E;
Calloway and Kumar, 1869; Clement, 1972), Thair produstion lnvolves fermon-
tation proocedure with the excoption of algns which are produced photosynthetically.
Giyatrates such as carbohydrates (cellulose, starch), petroléeum ‘waste orby-
products (gas oil, n-paraifing, methans, methanol and ethanol) are being used as
the garbon source - Ghose, 1568; Elug and Markovets, 1971; Bpicar, 1071 J

Bewersdorff and Dostalek, 1971, Apart from algae, these microorganismsy r.lﬁriﬂi_‘

enargy from the oxidation of organic compounds. Ammonia and nilrates serve as
the source of nltrogen and the medium s supplemented with minovals,

‘Since these products are intended for ase as protein and energy sources for
animals and humaas in place of conventional protein supplemenis, mowledge of
. mwmquaﬁﬂm {s desirable, Some mutrition experiments using chicks
and plgs liave been reported by Van Weerden, Shacidady sad Van der Waal (1970
Lewis, Boorman and Moorgan (1971) and Shanoon and MeNab (1872), The objeetl
of this study was to investigate the effect of including graded levels of three
microbial proteins in the diets of rats on thair growth rate and feed sfficiency,
The digestibility of the nitrogen and ribonucleie gseid (RNA) was alan determinad.

Two of the microbial proteins are yeasts, one was grown on n-paraffins and used
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ag guch {Yeast 1), the other was grown on crude pas ofl and therefore was solvent
extrasted to remove residual eruds ofl after harvesting (Yeast 2), The third
microbinl protein was a fllamentous fungus grown on carbohydrate waste (Fila-

mentous hungus).

MATERIALS AND METHODS

Diets.

The effect of different dietary levels of Inclusion of the mierobial protain
on growth rate and feed efficiency was determined by replacing 10, 20 and 30%
of white fishmeal present in a basal diet (Table 1) with each of the miorobial
protein. Casein was added in place of glucose to ralse the protein level of dipts
containing the microbial samples, where necessary, to the same level as that of
l:hahllﬂﬂ-i- The fishmea!l used in this diet contains 69, 11% crude protein on a

A ration (Table 2) in which each of the test samples was included at a level
of 30% a8 the sole source of protein was fed to measure the digestibility of the
nltvogen and ANA. Teed and water were offered ad libltum.
Animals,

Weanling male Wistar rats, average weight 48. g, were randomly #llocated

al the rate of 10 rats per treatment, Rats were weighed at the start of the oxperimen
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