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ABSTRACT

Recently, orchards cultivation became one of ‘the
most tedious work in bBgypt. Various types of rotary
cultivators have, therefore, been imported. The sel-
ecticon of the appropriate machine became a problem.
Tnis work was then carried out to set up the optimum
selection and the selection criteria of a rotary cul-

tivator.

The economicél aspect considered in this study was
the determination of break even point as affected by
the number of workers available at a time in the trad-
itional hand-labour method of cultivation. The relative
small values of the break even point areas indicate the
inevitaobility of replacing the traditional hand méthod
py any otherappropriate one. “The rotary cultivator
proved to be one of the best possible alternatives.

1 = INTROOUCTIONS

Many types and makes of rotary cultivators nave been xec=-
ently imported to Egypt. Theiproblem was latent in the select=-

ion of the appropriate type.

Ffield experimental tests were then carried out an four
types of these cultivators. The economical considerations tak-
en into accbunt in these tests were as follows:

1 - Compmrative economic evaluation of rotary gultivators.
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2 - Manoeuvrability in the field.
3 - Timeliness cost. ’
4 - Fuel consumption.

Accordingly, the type selected was a (MAB) 14 diesel eng-
ine rotary cultivator particularly because it is the mostly used

typee

2 ~ REVIEW OF PREVIOUS WORK:

In studying the performance of any machine, sucn as a rot-.
ary cultivator, cost analysis should be considered. Such study
requires comparing the praétically alternative methods of cult-
ivation, i.e., the use of the rotary cultivator and traditional
hand method.

»

Cost analysis comprises the determination and consideration
of the total cost of operating a machine. The total cost is com-
posed of two main components viz., fixed and varxiable costs. Each
one of these types of cost is composed of some relevant items.

The itema of the fixed cost are:(l‘z)
1 - Depreciation.
2 - Interest on investiment.
3 ~ Taxes.
4 -~ Insurance.

As for the variable cost, it is composed of:
1l - Fuel.
2 - Repair and maintenance.
3 - PTimeliness cost.

The industry of agriculture is characterized by its being
seasonal. Consequently, the so called timeliness cost arises in
tnis industry of agriculture(3‘4). .

Tne timeliness cost of a field operation must be considered
to have an economic value. Timeliness cost arises because of the’
machine's inability to complete a field operation in a reasonably
snort time. One of the most important factors affecting the time=-
liness cost of any operation is the total time during which the

operation has been performed, i.e, the duration of operation. The
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total time required for a field machine operation depends upon
the number of available working days. For orchards, timeliness
cost can be assumed as equal to L.z. 0.1 hr/feddan(d) and fixed

(3)

costs can be assumed as equal to 13% of value

SYMBOLS ¢

T.c
F.c = Fixed cost, , .
) - The actual area to be cultivated per year,

Total cost,

®) - ‘'ne break-even point,
V.c = Variable cost,
- Field efficiency,

i - 4 subscript identifying specific operation,
oy - ‘heoretical rate of perforisance,
1 - Field efficiency for first cultivation,

- Field efficiency for second cultivation,
Number of workers available at a time,

2B
| I

Human energy per unit area, -

- Worker's wage, per unit time (e.yg. cost of 1 man.unr),
- fuel cost,

- Kepair cost,

Timeliness cost,

- aActual duration of operation,

-~ Labour cost,

- Qil cost,
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3 - RESULTS AND DISCUSSION:

As mentioned before, some experimental tests were carried
out with the objective of differentiating betwenn tne different
makes and types of imported rotary cultivators. Furthermore, -
these tests served and helped naving an idea about the figures
of some parameters such as the rate of performance.

As an illustrative example, the following assumptions and
the consequent calculations can be made-~annually: ’
F.C. = 1300 x 0.13 = L.E. 169
V.Co = f+“+ T aesse . . . .
, { t etc.) W+ Hl (L1+ tl)



-4 30~

where,

o
H, = R
: 7i Ci
Assuming that: 71 = 65% , ‘72 = T0%

The theoretical rate of performance depends on tne width
of machine and the optimum working speed. From the experim-~
ental tests, C = 1.5 fed./nxr. in the first cultivation and
¢ feds/hr. in the second stroke of cultivation.

L L.k 1/hr.

f+o L.BE 0O.4/feddan.
Hence, total cost, ['.C, per unit area can be calculated as

i

#

given in eguation (1) below:

o.-ooc-u..----(l)

F.c Li *+ ti’
=== 4+ f. % 0. + =
0] 1 1 71 (.i
accordingly, the following calculations can be made for a (MaB)

rotary cultivator.

T.Co =

2 (1+0.1) 2000
Vil = U4 + = - - - tia . - -
0.65 x 1.05 x 0.4 x 6V x60, Uo7%1.05x0.5x60 x 60
4200 x  1U00 4400 x 1000
= L.B. 4.29/year/feddan.
Hence, for MAB, F.C. = 169 + 4.49 v} P D

Following the same procedure for some other types of rotary cule-
tivators the followiny results are obtained.

For (REKURU), T.C = 162.5 + 3.3 v -a.oo.o-u-.;‘-(B)
ror (FARRIA), T.C = 169 + 4 @ esessemsnancna(4)
Por (LDaABDONG), T.C = 42775 + 4 W sasessassscasald)

It might be shown from the above equations that the (REKORD)
cultivator is the least cost of all. Nevertheless, the (MAB)
cultivator was the one chosen for further study instead of the
(REROKD) . This is because the (MaB) is tne most widely used type
of cultivator in kgypt. '

By
-t

For nand labour, T.¢ = & (P(8{)) + 2% t ) seceec-cas(6)
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assulinyg that,

& ror first cultivation ovperation = lov m.nr/feudats,

1

E& for second cultivation operation =1idu m.nr/leddaln.

P = L.pB V.49 per hour.

Yaking the timeliness cost as previously assumed to pe
Lals u.x/fed./nr..

L.C = ¢ (V.25 (lou + 120) + " X V.1),

assuming: n = 4,

PO= g (70 + 7). .= L.k 77 W ersrrsnsssrsns{6)

The yraphs of equations (), (3), (4), and (9) and (v) are plo-
tted as shown in Eig; (L)«

Hence, W'.C. in the case of traditional wmetnod eguals +.C¢ in
rotary cultivator at tine preak even poiut as shown in tihe Liy-
ure.

nence, 77 W, = 109 + 4.29 R for (MAB) eeecsvacnscscal?)

E:om whicn tne oreak even point W, = ¢.3 feddan veyoud which
the nand labour will be more expensive.

Following the same procedure at n = 1U and “, = 4.5 feddan, it
may e, thus, shown that tue oreak even point y increases witn
n. dowever, tne relationship between the simultaneocusly avail-
aple wmamoer n  of workers and tne Dreak-even point can be
considered. In soime more detail for some given value of tue
otner parameters, n can be taken as a variaole versus wnica
. is tne_deéendeut variaple wmyguating ‘fec 1n case ol raotary

cultivator witin T.c¢ in case of using thne traditional nand met-

nod,
Hence F.O + (Vl)e W, = W (Peks, 1 t) -

! e e 1 n .
from wnicn,

£F.C .
W= - eecseasacrcesses(B)
e Pai. I .
it it -vee

ror the previousl? assumed values, the yrapn oi che rele-
ation petween n and w2, Can oe plotced according to equation

(6) as snown in Fig. (<).
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sSucn ygrapihs can be constructed according to tne initial
conditions under waich the values of tne otner parameters dirfer.
It snould e noted nere that the grapn of the relation represent-
ed by equation (B) passes tnrouygnh the origin. Thnis means tnat if
it is impossible to obtain any workers at all, nence any area,
wnatsover small it is should be cultivated by macnines sucn as

the xotary cultivator.

for areas less than the calculated break even point, tihe
total annual cost in the case of using the rotary cultivator is
higner than that in the case of using man power. Notwitnstanding
it is justified to have a rotary cultivator for areas less tnan
tne break even point on thne grounds that the cultivation can be
utilized by hiring when not in use. So it will cover 14U-150
feddan/year. By equation (1) and taking'the depreciation equal
to L.k. 1, the total cost/feddan can be worked cut for ditfferent
makes of rotary cultivators as shown in Fig. (3) as follows, for
(MAB) = L.H. 6.49, for (FfuRRaRI) = L.b. 0.4, for (RERORVD)L.E 6.2
and for (DABLONUG) = L.B 6.62 . So it is reqommended to use rot-
ary cultivators for citrus orcnards even in the small cooperatives,
in the form of service stations, or in the form of private owner-

snip.

4 ~ CONCLUSIONS;

1 - The cost of operation can be tnoroughly investiyated and
worked out in botn cases of using the power-driven rotaxy
cultivator and the traditional nand metnod.

2 - The traditional hand metnhod of cultivation turned out to
be remarkably more expensive even at relative small areas.
This pnenomenon justifies and explains the resort to. using
tne rotary cultivators.

3 = The timeliness cost is one of tne most important factors
affecting the break even point and interrelationsnips pet-
ween the 1nvolvea variables. _

4 - The less the number of workers simaltaneously available
the less the nreak~even point.

5 « The greater the timeliness cost the less the break«even

point.
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