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IMPACT OF MAIZE-GRAIN YIELD AND PRICE ON NET MARGIN AT
MECHANIZED GROWING TECHNOLOGY IN ZAMBIA
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Abstract

The farm machinery is a system that is used byehigh lower efficiency and impacted by productiorsts,
especially farm machinery prices and other techgimlanputs. On the opposite side there are outmutich can
generally be designed as proceeds. The proceedsiafip are the yield and price of the product. Bof them can
be considered as technologic outputs. However getigestill problem of proper (and sufficiently geaig criterion
for the assessment of the technology. Such aioritdras been chosen as thet margingained as a result of the
difference of total costs and total incomes pet ohithe production area or unit of the production.view of the
above criterion the yield and product price cancalse considered as independent variables with trengest
impact on the net margin. Methodology of net margaiculation is complicated and sometimes not fully
transparent. A new (proper) methodological appro&eas been conceived in the concept of ATMP (Adticall
Technology Management Program) that has provedgtgopriateness for extension services in both logesl as
well as less developed countries. The Program sntn® provide not only the art of work to the esien worker
in formulating sound and exact technological advimet also a modeling tool to analyze field techgaio
processes and find their result. The correct tedbgioal information (particularly on machinery setnd
agronomic requirements) must be available so tlwatect and rapid economic (costs) and finally cropdget
calculations could be done. The program also demnates an attempt to put into practice the concept
“precision technology” based on precision machinérguts, which reduces machinery input costs. Riexgfield
survey carried out in Zambia (August — Sept. 200B)plied basic data for technology design and envao
calculations. Purely mechanized technology wascsedefor the modeling purposes. The technologydeasgyned
for Zambian conditions. In the first block, criticanaize-grain yield was found, in the second thécal maize-
grain price was tested while in the third one, cambon of both of them was used. From more possibl
combinations the critical one has been found onekel of 7 ton per hectare and 115 USD per ton.

Key words: ATMP — precision technology — crop budget - congmar table — dependent and independent variables
— proceeds — net margin

INTRODUCTION of the product under better conditions (HAVRLAND)
Respect to the environment and rural employment are

The Information Society is, in the general opinion,other factors that have to be considered. Thus, the
about to force fundamental changes in business arfocess of more sophisticated farming systems
private life (THYSENJ. How and how much will the introduction must be considered as changes of the
Information Society influence agriculture? Therenss  whole system (HAVRLAND].
reason to expect other than farmers will make use orhis, the problem is not critical because of higpuits,
the IT at a similar rate as other groups of theytatipn ~ but for the fact that the higher inputs are notezed by
and other business areas. However, will this preduchigher outputs which would compensate costs oftgpu
fundamental changes in farming methods and systen&nd generate the net margin. There are cases Wwhen t
and organization? So far the changes in agriculturgodern technologies are not justified in view o et
have mainly been driven by technologic development®f production conditions (economic, natural andreve
in farm machinery and equipment, improved crop andsocial). Under such circumstances, the modern
animal genetics, and improved feeding, fertilizawgd  technologies are neither appropriate nor sustanabl
plant protection practices. But, the experts adhe#  The criterion of justification must be a complexeon
the benefits can only be achieved when all the abovand should represent all outputs.
progressive methods are put into a balanced systenihe proper technology is such a technologic system
Especially mechanization inputs are very susceptibl that is not only compatible with the whole set of
the organization and their benefits, e.g. using newproduction conditions but, especially, it results a
machines (necessary to application of other preijwes benefit expressed as net margin. There are many
inputs), must be their substitution benefits, tlasility  independent or dependent variables which impact the
to reduce costs of production and, on the othedhan net margin. The most intensive are the crop yield a
raise the incomes by means of growing yields ogssal price of the product. It is quite interesting taknhow
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intensive their influence is; it can be tested when

considering changes of all variables as a multiidat  inputs, such as machine purchase price, periodsef u
system or as isolated monoparametric system wheannual use, fuel consumption, etc. which are desdri
changes of only one variable are arranged. The ATMBy a vector of variableg = (X;, X, X3 X). The net
“Agro-Expert” program enables such testing to beedo margin is assumed to share a fixed relationship thiée
very quickly by modeling technologies with diffeten application of inputs, where this relationship is

input data (HAVRLAND)". described by a response functiofi twhich can be
expressed ag = f(x).
THEORETICAL CONSIDERATIONS ON Furthermore, it is assumed that the user obsepgs “

ECONOMIC OPTIMALITY OF TECHNOLOGIES the price per unit of outpuhéctare or other working
It is desirable that the farmer or contractor reapsutpu), and Z” a vector of prices per unit of each input
maximum benefit from the technologic andz = (z, z, % ..... Z). Then, it is assumed that the user,
management innovations. Yet because of the freshndsiowing ‘p,, z andf”, wishes to choose levels of inputs
of the “precise” farm technologies, most attenfi@s so (X1, Xo, X3 ..... %) SO that one maximizes profits which
far been paid to the technologies themselves, ihel | are defined as revenues (prices times quantityutgfub)
attention has been paid to the economic questiosv- minus costs (the sum of the products of input greved
made practical. And while only a small amount ofjuantity of inputs applied) (WETZSTEIN, EDWARDS,
economic analysis has been conducted on da@lJSSER).

processing, much of what has been done has not bderact, it is assumed that the user’s objectivte solve
done well, thus limiting the practical usefulnedsthee the maximization task:

studies because the economics of precision maghiner

use are complicated (SPUGNOE)) M aX{ pux f(xa Xa, X3 ... %) — sumz x X }

Monoparametric System Approach

It is a rather complex issue to define what makss"s The solution of the above equation is illustratedhe
decisions  &conomically optimal  Underlying following Fig. 1 for the case of there being onlyeo
economic optimality must be some correspondintpput (one variable), i.& = 1 and the input is than;”.
“economic objectiveof the decision maker. SometimesThe result is typical for the economically optimal
it is found useful to assume that a very simple ahodamount of inpuk; (the amount that solves the equation
can be used to adequately frame and describe tA@d SO maximizes revenues minus costs. Logicdlly, t
economic objective of the user. In this model thé&lope of f(x,)" equals the cost/profit ratiozfp,”. This
machinery user (farmer, contractor) produces a lsimpeconomically optimal amount is labelled a%,™in
output (net margin) that can be denoted by theabtai Fig. 1.

“y”, by applying a number of

profit (y)

tgo=z/p
Fig. 1: Economically optimal input application in a
mono-parametric (simple) model

f (xy

X input (x) —»

However, the equation is mufparametric and th The above conclusion is constrained by the fadt tha
solution in F|g lis not sufficient. The solution is thi the case of proﬂt there is little known about ft_"onsy
taking a polynomial shape. = f(x) for most parameters.

The Fig. 1 shows a functionxf) as a concave one. It Tyrning back to theFig. 2, the optimal decision (with
intuitively appealing that the function should lencave  minimum risk) of the machinery user is to use iegsit
for the case when the inputjwefit ratio rises. It can b and have less profit, that is to move to a loweel®f
assessed that the majority of cases the ratio e «y  value, since there the response functioxy)f(s
concave ad would take a logarithmic shape. It me  more steeply sloped than it is at its higher level.
that the response on the increase of an input watugd  simjlarly, when the cost/profit ratiozfp,” falls, the
be not proportional but it will be attenuated aghar

input values. As a consequence, a logical conah

must be that the growth of input values musténlimits

(CHANDRA, SINGH)". 14
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optimal decision for the machinery user is to getren
profit (move to a higher level ofk}” input), since there
the response function is less steeply sloped thaxy &.

Economic Optimality with More Input Parameters
Probability Function Conception of Multi-parametric
Systems

The solution when using only one factog™ (input) is
too simple for the analysis of profit strategy déms.

This, the uncontrolled factors may be said to be
stochastic and the manager is said to be making
decisions under uncertainty. The graphical illustra

of this case is a multidimensional as devised @n Ei

It is extremely difficult or even impossible to cpate
such functional relationships on basis of experitaen
data. Other difficulties are encountered when dseilts
should be interpreted.

The task can be well solved by the method of multi-

In general the final effect of many inputs on yieldfactorial experiment at using a proper simulatait tan

cannot be known with certainty until some pointime
after the inputs are applied. This is becausedhel$ of

enable modeling of the whole (very complex and
dynamic) system (HAVRLAND, KAPILA, KREPL®)

many factors of production that the manager (farme®ne assumption that the economists very often make

contractor, others) does not fully control (fortarsce

when trying to model such decision making dependent

variables depending on weather — time of machinegn uncontrolled factors of stochastic characterefwh

use, period of its use or cultural period; other ae

managers operate under conditions of uncertaititys.

variables can be market prices of both the inputs ¢that the manager’'s objective is to maximize expkcte
outputs or so called legislative and banking patarse profits “on averagé

like depreciation and interest). The input impaahmot

be assessed until after the user applies some eof th

inputs.

Probability of Yield

pef(y, x3)
paf(y, x;)
o A
1"/,.»:'/” ..... ff",
Ky gl Tl O
Pl x]3 el
[

economically optimal application rate

Fig. 2 Economically Optimal Input Application Rate under

Uncertainty

Theoretical solution of the above assumption cathbe
following:

with certainty at the time when the inputg

ield
paf(y, x3)
R dfly, x)
slopQr/p

St

j:: :j:j:j:j:j . mean yield response function

N Hx

X
1
My, Mz ..... my) the values of which cannot be known

LI

are

If we have in our model vectox™ of application values chosen. It is obvious that the manager knows that t

of inputs and the = (X, Xp, X3

----- %) has been chosen. profit response tox” and “m”.

Furthermore, it can be assumed that there are mQrethe theoretical level we can write accordingthe

stochastic factors impacting the technology (m;,
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y = f(x, m). While the manager (farmer, contractor owork with his machines in March the experience (and
others) does not know the values m™with certainty probability) will offer him probable amount of dafer

the uncontrolled stochastic factors im™can be drawn March to work. Than the manager whose objective is
from the joint probability density functionmg, m,, m;  maximize his expected profits inclines to solve the
..... my). For example, though the contractor does nairoblems according to the following formula:

know with certainty how many days he will be alde t

NOTE: the term in curled brackets is expected profits.

input decisions before he knows the values that the
uncontrolled stochastic variables im™ will take on. If,
however, the farmer were able to make the inputeval
decision after having learnt the vales of stochasti
factors (in ‘m”), i.e., for example, if he knew for certain
at the planning time the weather characteristicsniper
of rainy days) then generally quite different fézér
application value would be more desirable
(SWOBODA)?,
The profit response functicifx, m;) demonstrates how
the profit responds to variations of the;™ input
e(fertilizer application value), given that the untwlled
stochastic variables take on the values in veatot. ‘it
is a general rule that if thert” implies quite favourable
weather, the profit responds well above average for
%very value of ;"
In fact, the probability functions of many unconied
stochastic variables are known at decision-makimg t
for example:fertilizer application rates, number of
rking days, market pricesetc.) and thus, the
uncertainty is considerably reduced although noit¢o
“zerd.
But the ‘ex-post profit maximizing value of X," input
(fertilizer application value) at<;” means a hypothetic
value of %;” that would have maximized the profit,
given that the uncontrolled stochastic variablesildo
have taken on the valuemi” that would have been
known for certain at time of planning. Of course,
extension workers would like to be able to recomdnen
to farmers at planning (application) time the valug’,
which would maximize actual profits. But, since man
X W o factors of the stochastic character during the
the ex-ante optimal value _of_the<1 input (fertilizer implementation of the respective technology carbet
application rate) because this is the value thafdihmer estimated beforehand, the value of™ cannot be
chooses to maximize expected profits if he mustenak .\, Therefore the extension workers recommend
more or less general application valug’ ‘of the “x;”
input (in view of the overall production factors
characteristics), which is the value that will nraide
the profit “on average” if it is applied year byaye

In Fig. 2 there are four input applications (values) like
for example, annual use or purchasing price. Thpatin
has been designed as;i" Xii, Xi2 X3 and X4
Graphically pictured profit probability density foiions
depend on values at which the inpu™is applied. If
the contractor buys his machinery for a purchapimice
“X1.1", than pdf(y,xy,1) shows the probabilities of various
levels of profit occurring due to various levels the
uncontrolled stochastic variables (weather or egvao
conditions included in the vector™ In order make the
functional relationship simpler we consider th
probability distribution as “normal’ or “Gauss”
distribution function. The mean profit responsection
“u(xy)” runs along the plane formed by axes “inpuit
and “profit y* and passes through the mean of th
probability density function labelleghdf(y,x; 1), and
through the means of all the other probability dgns
functions which are based on other levels»qf.“It can
be shown that to solve the respective equation, t
farmer must chose the level of," at which the slope
of the mean yield response function is equal topfiee
ration ‘z/p,”. This level is labelled X;".

Solution for Decisions on Optimal Input Values

The solution is displayed in thBig. 4 as a profit
response function and a mean profit response fumcti
to illustrate the important concept ek-ante and ex-
post economically optimal input decisions.

For the purpose of the example it is possible tm$oon
the fertilizer application value since decisions on this

input value cannot be altered later. In Eig. 3, “x" is

16
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S

f(x1, my)

Slopetg a = z/p

\

Profit respo§ns e function when
the facfots arém;”

/ Slopetg o = z/p /
/ / h(x)

o Mean profit response functidn
X1,1 X1,2 X1,3 “Xi" X1,

Ex-anteeconomicallyoptimal value of %;“
Ex-posteconomicallyoptimalvalue of %;“ when uncontrolled stochastic variable known
Fig. 3Ex-ante and ex-post economically optimal valuesxgf

METHODOLOGY

General Methodological Lay-out 3. block: variations of yields and prices. Both tiigher
The methodology based upon the ATMP Programmgelds (above 6 tons per hectare) and prices above
use was set up so that economic assessment of the
conceived technology in more alternatives through t 110 USD per ton of maize-grain are hypothetic doly
crop budget was possible. The impact assessment of the Zambian conditions.
influence of the grain-maize yield and price levelss
done by simulating actual conditions of the mechedhi Technology assessment has been done through crop
maize grain growing technology in Zambian agricdtu (technology) budgets on basis of selected parameter
i.e. operations and machinery and material inpigsew considered as main economic indicators. Net margins
relevant to the realistically conceived technolo§gr have been identified as the main criteria for the
this purposea mechanized technolodmas been worked variables impact assessment. Functional liens legtwe
out and further modified in three blocks: independent variable( x,) and dependent variable
1. block: the maize-grain yield was increasing frdra t (y) were tested and put into graphic.

lowest value (five tons per hectare) until the leisth Parameters of all technologies (their Crop Budgets)

one (nine tons per hectayre) considered as the most important were put into the
2. block: the price was growing from 90 USD per tgn u Comparison Table (see Tab. 1). The compared
to 170 USD per ton parameters have also been graphically illustrated i

Fig. 4 - 12. Parameters of all technologies havenbe
statistically tested and discussed.
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Technology Used

DOWLANDS DH . ¥ Land Cleaning and Stubble
4000 + John Deer” Brealginc-up : 13
¥ Loading Farmyard Manure
MS 1117 ID + ™ " Farm yard Manure Spreadin
John Deere 5510 Transporting Farmyard
Disc harrows 3.15 w Main Soil Tillage Manure
+ John Deere 642C" Deep Ploughing Using a
"C')'a't '''''''' Maouldhokrd Ploual Conve}_/_er ND1 -
John Deere 682 - »  Seedbed Preparation -
1 Loading Maize Seed
........... L4 v %
JD 1750 Draw Standard™" L
Planter + John Deere Sowing =
6215 Classic ; L 9 Hauling Seed to the Field
. o,
— Rolling
Smooth rolls 6 m +-~ MF 35 L + John
John Deere 551 l Deere 5510 Cs
Harrowing cropped field
JD10+John v g PP ;
Deere 551 -
l Conveyer ND1 -
426/
JD85%6-6row+ . ¥ First Interrow Cultivation A
John Deere 551 -~
-1 Loading Fertilizefs
F27JD+John . w  First On-leaf Fertilizing g :
Deere 551 : S~el - —
Hauling Fertilizers to the
l Field
Second Interrow Cultivation
44444444 NTF-8 + John Deere
Interrow Cultivator-" P 551(C
7224 Hauling Water to the Field
Pesticide Application -
(Spravina
--------- > .~ Conveyer ND1 -
MS 15 + John l e
Deere 551 A
4444444444 w| Second On-leaf Fertilizing |[w-__ _ —
........... % Loading Fertilizers
JD 856 — 6 row + .
John Deere 551
Harvesting Hauling Fertilizers to the
I Field

John Deere 2254

/\

MF 35 L + John /

Crushing Maize Stalks

Hauling Maize Grain to Drye

;) —

| 4
Drying Maize Grain

Deere 5510 Ce

Super 10 JD +

John Deere 6620

Cab

Fig. 4 : Flow chart of mechanized maize growing technolimggambia

Trailer MF 5 M + John
Deere 5510
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RESULTS AND DISCUSSION

Assessment Scheme The above “manipulation” is not entirely correcthase
The assessment of all model technologies was darria higher yield will require higher input costs whiwould
out according to the crop budget parameters coreide change the cost structure and final cost valueis It
as the main economic characteristics of the rekevabecause the yield well describes the productioenisity
technology. The base technology starts with landhich has been neglected in the assessment scheme.
clearing and ends with crushing maize stalks opmratt According to the Table (see Tab. 1), the most irgtr
which represents a quite normal technologic patteroutput parameters atetal gross margincur./ton),total
On-farm maize-grain processing could not be inaludenet margin(cur./ton) andpercentage of total net margin
as it is not usual. However, it would make the farim (%). However, the total net margin was taken asitbet
margin considerably grow, indeed. The technologg waelevant parameter and its values were considesdtiea
modified according the blocks as explained in thenain criteria. No other parameters were assessed
methodology, i.e. values of yield and prices werbecause the testing scheme did not influence tfdma.
changed to get their response in the net margimegal  results are also shown in as graphics (see Figf)s —

MODELING MATRIX Used currency: usD

CROP || z.maizeMech. 1. | z.MaizeMech. I1.] z.MaizeMech. 111. | Z.MaizeMech. Iv.] Z.MaizeMech, V.

VARIABLE: YIELD (Values from 5 t.ha™ to 9 t.ha™)

Product Yield Expected (tons/ha): 5,00 6,00 7,00 8,00 9,00
Total Gross Margin (cur./ton): -28,02 -8,35 5,70 16,24 24,43
Total Net Margin (cur./ton): -71,37 -44,48 -25,26 -10,86 0,35

% of Total Net Margin (%):

-79%

-49%

-28%

-12%

0%

[~ Total Net margin = T(yieray; inear

regression

y = 17,70594x - 154,26514; R2 = 0,97043

[ Total Net Margm = nyreray,
logaritmic regression

y = 121,91656Ln(x) - 264,98303; R2 = 0,99256

CROP 7. MaizeMech. VI z.MaizeMech. VII|z.MaizeMech. ViIl| Z.MaizeMech. IX.] Z.MaizeMech, X.
VARIABLE: PRICE (Values from 110 USD.t" to 170 USD. t%)
/P Average Market Price (cur./ton): 110,00 130,00 150,00 160,00 170,00
Total Gross Margin (cur./ton): -8,02 11,98 31,98 41,98 51,98
Total Net Margin (cur./ton): -51,37 -31,37 -11,37 -1,37 8,63

% of Total Net Margin (%):

-47%

-24%

-8%

-1%

5%

Ot NET VAT g = Ty eTay ThTear
regression

y =Xx-161,61,37060; R2 =1

Total Vet Mg — nyeoy,
logaritmic regression

y =137,30651Ln(x) - 698,12592; R2 = 0,99639

CROP

. MaizeMech. X1 Jz.MaizeMech. Xilfz.MaizeMech. XiiLfz.MaizeMech. XIv]z.MaizeMech, xv

VARIABLES: YIELD (Values from 6 t.ha-1 to 7 t.ha-1); PRICE (Values from 110 USD.t" to 130 USD. t?)

Product Yield Expected (tons/ha): 6,00 7,00 6,00 7,00 7,00
/P Average Market Price (cur./ton): 110,00 130,00 120,00 120,00 115,00
Total Gross Margin (cur./ton): 11,65 45,70 21,65 35,70 30,70

% of Total Net Margin (%): -22% 11% -12% 4% 0%

Total Net Margin (cur./ton): -24,48 14,74 -14,48 4,74 -0,26

Total Net Margin = f(yield; price);
multilinear regression

y=-249,74+19,21x,+X,; R2 = 0,93

Tab. 1.: Crop Budget Comparison for different variables

Assessment of Variables Response

The independent variable for the first block of gtgal from 5 tons to 9 tons per hectare. The break-ewent p
technologies was yield in tons per hectare. Witlothler was reached around 9 tons per hectare when the net
parameters (factors) kept constant and the priograih margin left red figures and started growing positiv

on the level of 90 USD per ton, the yield was cliagg
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The independent variable for the second block apsetl margin=y=f(>)=f(price)”. The results: linear regression
technologies was price in USD per ton of grain.Wtl y= x,-161.37 with the correlation coefficient=1;
other parameters (factors) kept constant and thlel yif logarithmic regression y=137.3061n)>698.126 with the
grain on the level of 5 tons per hectare, the pviges correlation coefficient=1. Thus, both of two models are
changing from 110 to 170 USD per ton of grain. Theell correlated. The break-even point was calcdldfer
break-even point was reached at around 170 USEoperthe price at which the net margin gets positiveOjy4.
of grain when the net margin turned positive. For the linear model the price,fxs 161.37 USDt; 2.
For the logarithmic one the price,)is 161.49 USD't.
The independent variables for the third block odated
technologies were yield of grain per hectare ancepn The third block at which the net margin dependsvenm
USD per ton of grain. With all other parametersidas) variables (yield= xand price= ¥ a multiple regression
kept constant, the yield was changing from 6 tohs model was used in the form y=a#bgx,. The multi-
grain per hectare and the price from 110 to 130 8D linear regression was found as:
ton of grain. The break-even point was reachedatral y=-249.74+19.21 % X,. When solving the above
115 USD per ton of grain and the yield at arourtdns equation searching for the break-even point (y=6)get
of grain per hectare. values of x ; X X (yield)=7.27 thd and x(price)
=110.07 USD:. If we limit the price on very realistic
After having confronted the results obtained durid@0 USD.T than we reach the break-even point at a very
modeling by the ATMP “Agro-Expert” programme withunrealistic yield 7.79 t.hh On the other hand the quite
the technology potential and marketing possibgitieealistic yield under Zambian conditions 5 tons per
under Zambian conditions we can conclude: hectare would require price per ton of maize-gmairthe
level of 153.68 USD't
1.The yields of about 5 tons of maize-grain per hect&€onclusion
are realistic under Zambian conditions. HowevErom the above said it is possible to make a caimtu
higher yields would be considered as exceptiondl dahat the fully mechanized technology used under the
rarely reached. The yields of 8 — 9 tons are raltgic. given (Zambian) conditions is too expensive,
2.The prices of about 90 — 100 USD per ton of maizeappropriate and non-profitable. It is also nattainable
grain are possible, however higher prices are moder the view of other (accompanying) effects sash
realistic even under out-season market conditiansreased unemployment and, by consequence, deeper
because of heavy competition of the product immbrteiral poverty.
from Zimbabwe.
3.The compromise of 6 tons of maize-grain per hectare REFERENCES
and 115 USD per ton of maize-grain is unlikely and
can be considered as an exceptional under cerffaivsen I. (2000): Agriculture in the Information
circumstance. Society. J. Agric. Engng. Res. 76. p. 297 — 303.
Modeling Results HAVRLAND B., KapiLA P. (2000): Technological
In order to find functional relationships betweenAspects of Extension Service In Developing
independent and dependent variables the results @&vountries. Agric. Trop. et Subtrop., vol. 33, p- 3.
displayed in the Tab. 1 were statistically procdsbg Engl.
linear and logarithmic regression models. The psicg) HAVRLAND B., SRNEC K., AL HAkiIM H. (2004):
was done on the level of probability 95 percert(Q(05) Sustainable Rural Development for Increased Food

and relative error 0.15. Production in Less Developed Countries, Sci Papers
In the first block, linear and logarithmic modelene from the Conference: ,Sustain Life, Secure Survival
used to find dependences “net margin=ypiKyield)". II“, 22 — 25 Sept. 2004, CUA Prague, ISBN 80-213-

The following empirical equations were found: linea 1197-5, 8 p.

regression y=17.706 1354.27 with the correlationHAVRLAND B., KAPILA P.,KREPLV., SRNECK. (2003):
coefficient £=0.987; logarithmic regression Agricultural Technology Management Program
y=121.916In(x)-264.983 with the correlation coefficient “Agro-Expert” — Prospects of Further Development
rn=0.996. Apparently, the logarithmic model is betterwithin the Precision Agriculture  Concept,
correlated than the linear one. By the use of th@eva  Agricultura Tropica Et Subtropica (professional
models, the break-even point was calculated (feytld  papers) CUA ITSA Prague, ISSN 02131-5742, ISBN
at which the net margin gets positive (y=Q).For the 80-213-1057-X, Vol.: 36, p. 6 — 10

linear model the yield ¢x is 8.71 t.hd; 2. For the SpucNnoLl P., VIERI M. (1993): Un programma
logarithmic one the yield ¢xis 8.79 t.h&. The obtained applicativo pe il progetto del parco macchie di un
results are not too much different, however dughi® sistema agricolo. Riv. Di Ingegneria Agraria, Vi
better correlation, the yield resulting from thgadoithmic ~ (2), p. 76 — 85. It.

model will be considered. WETZSTEIN M. E., EDWARDS D. M. AND MUSSER W.
The same as the above was done for the second tdockN. (1986). An economic simulation of risk efficignc
find empirical equations for “net among alternative double-crop machinery selections.
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