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UEIGHTS AND MEA.SURES 

1 donum 14,400 square feet 
0.33 acre 
0.133 hectare 

1 metric ton = 0.9842 long ton 

1 cwt 112 Ibs 

1 kg = 2.2 Ibs 
0.8 oke 

1 imp. gal. 4.55 litres 

CURREtTCY 

1 Cyprus pound (ct) 1,000 mils 
= 1.16 Sterling pounds (£) 

2.79 u.So dollars ($) 

ABBREVIATIONS 

S.D. ... standard deviation 

f.o.b. = free on board 
ppm parts per million 
gal. imperial gallon 
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A COMPARATIVE ECONOMIC STUDY OF CARROTS GROWN 
Dr FAViAGUSTA A1rD MORPHOU AREAS 

1 . 1
A. Payiatas and S. Papachr~stodoulou • 

INTRODUCTION 

The scope of the present report is to examine and describe 
in detail the production economics of carrots grown in Famagusta in 
comparison with Morphou, the two main carrot proQucing areas of Cyprus. 

Carrots are produced mainly for exports,contributing 
C£ 876,5002 to the Cyprus foreign exchange earnings. It was, therefore, 
considered important to study the profitability of this crop indicating 
the differences between the two areas studied and mentioning the most 
important factors influencing the growers' final economic results. 

RESFARCH C01TDITIONS 

The technical and economic data were obtained during 1969, 
1970 and 1971 from a sample of 17, 17 and 14 carrot growers in 
Famagusta and a sample of.29, 27 and 11 carrot gTowers in Morphou, 
respectively, through special questionnaires. During the 3-year period 
the above sample covered on the average 3.1% and 3.5% of the carrot 
growers in Famagusta and Mor-phou , 

The faA~s studied were situated in two villages namely Lysi 
and Makrasyka, in Famagusta area, and three villages namely Katokopia, 
Argaki and Avlona in Morphou area. The acreage covered in this study 
represents on the average 3.1% and 2.7% for each area during the period 
studied (Table 19). 

These carrot farms, were not chosen at random, but according 
to the farmers willingness to cooperate, by providing detailed and 
accurate data. Although the sample is not statistically representative 
of the total carrot farms, it gives an indicative picture of the crop 
in these two areas. 

1 
Assistant Agricultural Research Officer. 

2 
1969-72 average. 

2/•.. 
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ECONOMIC RESULTS 

I. OUTPUT 

Yields 

Yields obtained by growers were of substantial economic 
importance as directly influencing their income. In this study yields 
varied considerably among the participating growers. The variation of 
yields was attributed to differences in natural production conditions, 
soil, climate etc. to the choice and Quantity of inputs and to more or 
less effective production practices. 

The average exportable yields per donum are summarized in 
Table 1 for both areas studied and year of production. 

Table 1.	 Average Exportable Yield (Tonsl/Donum) 
by Area, 1969-71. 

1969 1970 

- - - (Tons/Donum 

1971 

+ S.D.) - - - -
Mean 

- - ­ -
Famagusta 

Morphou 

4.9.:t.1.0 

3.3+1.1 

5. 0.:t.2•O 

2.7+1.2 

.4.7+1.6 

2.9+0.9 

4.9.:t.1.5 

3.1.:t.1.1 

Within each year there was a variation ranging from 20.4% 
to 40% in Famagusta and from 31% to 44.4% in Morphou, while the 
mean variability was 30.6% and 35.5%,respectively. 

A freQuency distribution based on the percentage of growers 
falling in each yield interval has been prepared (Fig. 1) in order to 
show more clearly the central tendency~ range and variation of carrot 
yields in each area. 

1 Metric	 tons. 

3/•.. 
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ftc. 1.	 Ji.triwtioll ot growers OD the basis ot 118ld (tou/doJlLla), 
1969-71. 

a) Fatne.. t~llst ;-'~	 b) Yor;;;lou 

%0/ flrowers %' of growers 
intervals 

50 40 30 20 10 0 0 10 20 SO 40 
I I j \......--_--l--.--'---_ ...---... _-...._ I i I , 

% 
hdow 2 

2-3 
3 -4 
4 -s 
5"-6 
6-7 

over r 
Ii , ·T------,----·---,-' r ----,--- - ..-~-~, i .. 

50 40 30 20 /0 0 0 10 20 '30 -40 50 

I'1PN 1 ahOYs tha:~ in FaaaiWIu 6~ of the growe:re obaihed. 
l1eld. rand-B between 3 - 6 tons per dODUB, vhile ill ~0';1 m ot 
the grovera ob~ined ~eld£ b~tY.en 2 - 5 tOD8 per doawa. 

leio•• 

Prioes reoeived b1 growero tluo~~ated oODsiderab11 fro. 
7f'U - JU1" and in 1970 't'1thin the ;year, (Table 2). The smUll vere 
paid b7 the Carrot Jlarkei1Jag Board. 

'laUe 2.	 Carrot Prioes (ex/TOD), PI.fa. to 'the arove2'8 b7 ille canot 
llarkei1D& ~ard, 1969-11. 
(Ref. ADmlal Repol"t~ Cr..rrot !ia:"ket1ng Board) 1969-71). 

W2.	 1m UJ1 
Peri04 (X/ton Per10~ Ol/to~ PeriOd e&/tOD-

hi!l J(ay 20 19,,'/ A.pril 20 
34.6 21 to 31 May 2:1..2 to June 16 

June 1 tn ~d 22.,2 

• 

. 4/••• 
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The growers received a rrice of C£ 34.6 per ton in 1969, of 
C£ 20.6 in 1970 and C£ 21.2 in 1971 i.e. in 1971 C£ 14.0 or 40.5% amd 
in 1971 C£ 13.4 or 38.7% less than in 1969. There was a slight 
increase in prices in 1971 by C£ 1.0 per ton or 4.8% as compared tn 
the 1970 prices. The impact of price fluctuations on the economic 
re8ults will be seen later in this report. 

Gross Revenue 

Gross revenue (yield x price) depends on the yields 
achieved as well as on prices received by growers. The gross revenue 
attained by the carrot growers ranged widely from year to year and 
between the two areas (Table 3). 

Table 3. Gross Revenue (C£/Donum) by Area, 1969-71. 
---------------------------------- .",_.--­

1969 1970 1971 tiean 

Famagusta 171.4 101.3 99.8 131.2
 

Morphou 115.7 56.7 62.2 90.3
 

The highest gross revenue obtained in 1969 was C£ 171.4 and 
C£ 115.7 in Famagusta and Morphou,respectively. In the next years 
(1970 and 1971) the gross revenues were about the same in each area 
mainl y due to the same prices. The gross revenues in 1970 and 1971 
were sUbstantially less by C£ 70.1 to C£ 72.0 per donum in Famagusta 
and by C£ 53.5 to C£ 59.0 per donum in Morphou. 

The ratio of gross revenue between the two areas for the 
mean was 1 in Morphou to 1.45 in Famagusta. In 1969 the ratio was 
19l.48, in 1970 1:1.76 and in 1971 1:1.60. Phe high ratio in 1970 
was a result of the low Yields attained in Morphou. 

As gross revenue depends directly on yields and prices which 
are sUbject to fluctuations ,one should expect this economic result to 
have a wide range (Fig. 2). 

51•. ·
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ftc. 2.	 D18tr1~t1on of growera on the 'ba8is of gro.. revenue 
(Ct./donua) , 1969-71. 

a) Faaagu.ta	 b) Korp)lou 

%Of jr{lwers % of9rowers 
Intervals 

so 40 30 20 10 0 0 10 '20 30 40 

%	
I I !	 I • •! I	 .._--i I -,..__...~_..-........ '
~-

@ 

.~~! 
l!1 

i I I j i i I i i I i 1 
50 40 30 20 10 a 0 10 20 30 4-() 50 

'!he above di.trib.1tioDS.'iBhov that 61~ of the 'poo.e" 1. 
botil are..e fall 1n the CI. 50-100 &lid at 100-150 c1 . 

II. PRODU9'1IOJ COSTS 

The oo.t. 1n this stuq have been divided 1nto two groups 
aaae17 variable and f1%84. 

A.. l'!,JlIULI C08'1'8 

Variable ooat. are those that~change direotly with 
1noreaa•• or d.orea••s in the aoreage or Ii-lds ot carrots. Exaaplea 
of suoh oost. ar., seed, tert1liser8, plant protection chemicals, 
eea.onal hir.d labour eto. In this ca.e variabl. ooste ooincide v1th 
ca.h .xpellses. 

Table 4 pr.sent. the variable ooats per do~. for the 
3-78ar period (1969-71) tor Famagusta and KorphCMl. 

6/••• 
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fable 4. Variable Co.ia (ct/DODUIl) by Area, 1969-71 Average. 

Fa_8'lsta Jlorphou 
Ct ~ ct fo 

Seed 1.1 3.4 1.7 4.9 
Pertiliser. 5.0 14.8 ).5 10.2 
P.1aat proteotion 1.0 ).0 1.1 ).2 
Irrigation ooat. 3.4 10.3 3.0 8.7 
!Rotor ud iaplea_ta 1.7 4.9 0.7 2.0 
Coatract work 2.2 6.6 4.1 11.9 
Sea80Dal hired labour 17.6 52.6 18.2 52.8 
!ran8portiq 0.8 2.4 0.7 2.0 
'a.h1q - 0.8 2.) 
Intere... OD operatiq oap!tal 0.7 2.0 0.7 2.0 

Varia.ble oosta	 )3.5 100.0· 34.5 100.0 

Aa it oan be obeened frollthe above table "tariabIe costs 
were alaost the Baae in the two areaB. The oompo.ition of the "tariable 
oos~s is 8light17 ditterent. The »easona will be given in the per item 
4i.GU~.ion. 

fho aoat illportant oost it.a in both area. was .euOl1&l hired 
labour oODtri~ting almo~t 53~ to the variable oo.t•• 

The tollo.iDB figore. ahoy the d1str1~tionot growers on the 
.sia of variable oost., tor both areaa. As it i. indicated. in Fig. )a, 
there 18 not &n1" oentral tenC:.nol, bIlt a wide range bet••en ct 15.0 and 
Cl.' 55.0 pG .. dowm. A8 re.rd.. fta. )b, i i is ipdioated that more than 
~ ot the growers apent bet••en Ct 25.0 and at 45.0 per doDUll. 

Pla. ).	 Distri~tiOD of growers on the 'baaia of variable OOBts 
(eL/dODUIIl) , 1969-71. 

a) Paaaausia	 b) XOrpAOU 
Q' 

,~ of 9row~rs	 0/ ofprowers10 
Intervals 

SO 40	 30 20 10 0 0 10 20 .10 4-0 SO.f I I. I I i , I \ I ....I.----J 

% 
-; 

I 

i6 
36 
26 

~ 
r I -r-'-," i '--1- --'--r-- , I i•So 40	 30 20 10 0 0 10 20 30 40 !50 

7/••• 
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Beside the per donum cash expenses which seemed to be 
similar in both areas,the cash expenses per ton of exportable carrots 
showed different results. In the case of Famabusta (on averabe) C£ 
6,8+3.7 cash expenses were sufficie~t to produce one ton of carrots, 
while in the case of Morphou almost the double cash expenses 
(C£ 11.1+2.8) were required. The variation was less in Morphou (25.6%) 
than Fam;gusta (54"/0) a fact showing bigger eJC'~::'9mes in the latter area. 

Below, each item of the variable costs is described 
separately. 

Seed-
Seed rates vary widely, not only between the two areas, but 

also among the growers of each area, ranging from 0.6 to 1.0 kg per 
donum in Famagusta and from 1.0 to 1.3 kg per donum in Morphou (Table 5). 

Table 5. Seed Rates (Kg/Donum) by Area, 1969-71. 

12.§2. 121Q 1:271 Mean 

- - - - -" - - kg/donum .±. S. D• - - - - - - - - ­

Famagusta 0.7=..0.2 0.7+0.2 0.8+0.2 0.7+0.2 

Morphou 1.0+0.2 1.1+0.1 1.0+0.1 1. 0=..0.1 

.The general seeding practice among the growers, in both 
areas, was broadcasting. Only 3 growers in Morphou i. e. less than 3% 
of the sample used eeeding machines. Trials carried out by the 
Agricultural Research Institute (1965-67) showed that the best seed 
rate for broadcasting was found to be J - 1.25 kg per donum ~15-7. 

The only carrot variety used was Chantenay, supplied 
exclusively by importers. The average price per kg paid by the growers 
ranged from C£ 1.450 to C£ 1.650. 

According to Table 4 expenses for seed represent only 3.~ 

and 4.9% of the variable costs for Fa:".agus ta and Morphou. 

The sowing time of carrots extended from October to January. 
In Famagusta (on average) 17%, 73% and 10"/0 of the growers planted in 
October, November and December respectively, while in Morphou 16% and 
52% of the growers planted in October and November and 25% and 7% in 
December and January. The harvesting period was extended from April 
to June with the highest peak in May. 

o0/••• 
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Fertilizers 

The predominant fertilizers used at planting were of the 
types, 21-0-0, 14-22-9, 6-8-8 and 14-22-0, in Famagusta and of the 
types 21-0-0 and 0-48-0 in Morphou. In general, 44% of the fertilizers 
used in Famagusta were of the mixed type, 6% of the simple type and 
50% of both types. On the contrary in Morphou 25% of the fertilizers 
used were of the mixed t;YJ.1e, 66% of the simple type and only 9% of both 
types. Top. dressing was also applied (61% of the growers in Fama-gusta 
and 7% of the growers in Morphou), in the form of sUlphate of ammonia 
(21-0-0) and nitrate of ammonia (20.5-0-0). 

The use of machines for fertilizing at planting was quite 
limited (Famagusta 12% and Morphou 8% of the growers). 

The rates of fertilizing units applied, differ especially 
as regards the phosphorus and potassium rates, as it is indicated 
below. 

N P205 
- - -kg/donum 

Rates used by Famagusta growers 25.5 24.3 8.6 
Rates used by Morphou growers 24.8 14.8 1.3 
Rates recommended 10.0 12.0 0.0 

Rates recommended are .!Valid only for Morphou [7J. 
Res~lts related to Famagusta area are not yet available. The rate of 
phosphorus (12.0) may be recommended especially for soils containing 
below 15 ppm of available phosphorus. The use of potassium is not 
recommended due to its abundance in Cyprus soils unless a soil analysis 
sholl'S otherwise. 

The descrepancy between the quantities recommended and used 
suggested that there was a waste of this input leading to an 
unnecessary increase of the production costs. Probabl;y the same yields 
could be obtaine~ by a more moderate and considerate use of this input. 

The cost of fertilizing varies considerably among the 
growers. The tendency ranges hetween C£ 2.0 to C£ 6.0 per donum for 
both areas. 

Plant Protection 

Plant protection costs consist exclusively of chemical weed 
control in Morphou. As regards Famagusta 9 only 17% of the growers used 
aldrin dust (4%) at seeding for the control of the pests, Lixus, 
Colorichus and Agrotis (cutworm), and 21% of the growers used zineb in 
1 to 3 applications~ for the control of Alternaria and Cercospora blight. 

9/... 
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Two were the most common weedicides used, linuron, kerosene 
or both (more than 90% of the sample in both areas), in 1 to 3 applica­
tions. The most frequent rate linuron applied, was that of 250 g per 
application and donum, while in the case of kerosene (used mainly in 
Morphou) the most frequent rate was that of 10 gallons per application 
and donum. Linuron was used both pre and post emergence while 
kerosene was used only post emergence. The percentage of growers not 
using chemicals for weed control did not exceed 6% in Famagusta or 3% 
in Morphou,while those who used only chemicals and no haud weeding did 
not exceed 2% for both areas, which means that the vast majority of 
gTowers used both chemical and hand weeding. 

Irrigation Costs 

In Famagusta the sprinkler irrigation method was 
exclusively practiced by using water pumped from boreholes owned by 
the growers. Every grower was found to own a pumping enGine and 
turbine or a centrifugal pump or an electroturhine. On the contrary 
in Morphou; flooding irrigation method was almost exclusively practiced. 
Only 9% of the growers o¥Qed borehQle~3% were members of irrigation 
associations, while the majority (88%) bought water from other growers. 
The prevailing rates paid during the 3-year period were 500, 600 and 
650 mils per hour. 

Irrigation cost varied widely among the growers,depending 
on the number of irrigations each grower applied, the rate paid per 
hour for those who buy irrigation water or the pumping cost per donum 
for those who own boreholes. Pumping cost includes the actual value 
of fuel and oil consumed, repairs, labour for maintenance and interest 
on operating capital and varies accordingly to the type and the horse 
power (HP) of the pumping engine used, the depth from which water was 
pumped and the distance of the irrigated plot from the borehole. 

On the average growers gave 15 irrigations in Famagusta and 
5 in Morphou. Specifically in 1969, 1970 and 1971, the growers of 
Famagusta gave 13, 19 and 13 irrigations ~ while the gro1lers of Morphou 
gave only 5,7 and 3 for the three years,respectively. The observed 
trebled average number of irrigations applied in Famagusta in compari­
son with Morphou is justified as follows:(a) Sprinkler irrigation 
method requiree smaller quantities of water per irrigation and conse­
quently more frequent applications, in comparison with Morphou where 
flooaing irrigation method has been used. Resides,generally the 
soils of Morphou are mainly more heavy soils as compared to those of 
Famagusta, and consequently their holding capacity is higher and 
therefore, they do not need more frequent irrigations.(b) The flooding 
irrigation method, causes erosion and consequently greening of the 
carrot roots and therefore Morphou growers avoid irrigating carrots 
during their early stage of life, under normal rainfall conditionsLl4-7. 
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As regards the observed increase on the number of irrigations 
applied in both areas during 1970, is justified by the lov rainfall in 

tha" year. 

Tractor and Implements Costs 

Tractor cost includes mostly expenses for land preparation 
and harvesting. Eighty five percent and 75% of tractor hours were 
spent for harvesting~ while 13% and 16% (of tractor hours) were spent 
for land preparation for Famagusta and Morphou,respectively. The 
remainder was spent in both areas for seeding, fertilizin~ and 
spraying. 

In Famagusta the present tendency regarding land 
preparation consists either of 1 - 2 ploughings and 1 - 2 harrowings, 
or 2 - 3 ploughings. Regarding Morphou, land preparation consists 
either of 1 - 2 ploughings and one rotary cultivation, or 1 - 2 
ploughings or one ploughing and one harrowing. 

Harvesting includes time spent by the tractor for lifting 
o~ carrots by plough and transporting to the packing houses. 

Carrot growers were found to own and operate the following 
machinery. 

Table 6.	 Machinery Owned by Growers of the Two Areas, 
1969-71 Average. 

Famagusta Morphou
 
No. No.
 

Tractors 
Mouldboard ploughs 
Disc ploughs 
Rotavators 
Harrows 
Fertilizing machine 
Sprayers 
Lifters 
Lorries 

0.6 
0.5 
0.3 

0.4 
0.1 
0.3 
0.4 
0.1 

0.5 
1.0 

0.3 
0.2 

0.3 

On the average 6 out of 10 growers in ~magusta and 5 out 
of 10 growers in Morphou had their own tractors. 

Tractor costs and costs of implements include the actual 
cost of' fuel and oil consumed, repairs, labour for maintenance and 
interest on operating capital (Table 4.). 
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Contract Work (Tractor and Animal Traction Hired) 

Contract work was mainly concentrated on land ~reparation, 

the covering of seed, spraying and harvesting. Land pr~paration, 

spraying and harvesting were exclusively performed by t~actor. 

Covering of seed was performed only by draught animals in Famagusta~ 

while in Morphou only tractors on contract were used. 

The most usual rate charged for land preparativn in both 
areas and covering of seed in Morphou ranged between C£ 0.3 - 0.5 
per donum. As regards covering of seed in Famagusta, the most usual 
rates charged rangod from C£ 0.5 to C£ 1.0 per donum. The predominant 
rate for spraying as calculated per donum was C£ 0.5 to C£ 1.0 while 
in the case of harvesting the per donum calculated rate ranged between 
C£ 5.0 and C£ 9.0. It is quite obvious that rates paid for contract 
work vary considerably from grower to grower depending on the terrain 
and the numher of the available contractors in each area. 

Seasonal Hired Labour 

Seasonal hired labour includes the wages paid per donum by 
the carrot growers for hired lahour. Mainly it includes wages paid for 
hand weeding and harvesting. In Famagusta, the above operations were 
performed using female labour exclusively. The most often rate used 
for hand weeding was C£ 1.0 per 8-hour day. In the case of harvesting 
the wages showed an increase and ranged hetween C£ 1.0 - 1.25 per 
8-hour da~ during the period studied. In Morphou the operations 
already mentioned were performed using mainly female labour, but male as 
well for harvesting. The rate paid for hand weeding 8howed a conside­
rable increase during 1969-71, and ranged from C£ 0.7 to C£-l.l per 
8-hour day. As regards harvesting, the rates paid were C£ 0.9 - 1.0 
for female and C£ 1.0 - 1.5 for male hired labour. 

The ratio between female hired labour used for hand 
weeding and that used for harvesting was approximately 1~4, in both 
areas. 

The demand for hired labour was very high during harvesting 
period running from the mid. of April to mid or June. Labour-er-s were 
coming mainly from neighbouring villages, usually not exceeding 15 
miles radius. 

The average cost for seasonal hired labour was C£ 17.6 per 
donum in Famagusta and C£ 18.2 per donum in Morphou (Table 4). 
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Transporting 

The transportation of the harvested carrots to the sorting 
and packing houses~ was carried out by the growers, either by using 
their own lorries or tractors or on contract. 

Usually growers were charged by the contractors, on certain 
fixed rates based on the number of routes from the field to the packing 
houses. The cost for transportation was on the average C£ 0.8 per 
donum for Famagusta and C£ b.7 per donum for Morphou (Table 4). 

Washing 

Due to the fact that Morphou growers make use of the washing 
machine of the packing house 1 in order to wash their carrots, an 
additional fee of C£ 0.25 per exportable ton of yield was charged. 
Famagusta growers wash their carrots in the field and therefore they 
do not pay any fee. 

Interest on Operating Capital 

This item represents 50% of the total variable costs, at 
8% interest rate? for a six month period. 

B. FIXED COSTS 

Fixed are those costs that do not change as yield increases 
or decreases. Such costs woula include family labour, rent, interest 
on fixed capital etc. 

Table 7. Fixed Costs (C£/Donum) by Area, 1969-71 Average. 

Famagusta Morphou 
C£ % C£ % _ ..-­

Famil y 1a bour 23.9 61.1 8.4 51.8 
Rent 6.0 11.0 4.0 24·1 
Interest and depreciation 

on fixed capital 5.4 15.3 3.8 23.5 

Fixed costs 35.3 100.0 16.2 100.0 

As shown in Table 1 the average fixed costs were C£ 35.3 and 
C£ 16.2 for Famagusta and Morphou,respectively. The overdoubled fixed 
costs of Famagusta growers in comparison to those of Morphou,as well as 
the different percentages of the composition of fixed oosts items, was 
mainly due to the almost trenled expenses for family labour in 
Famagusta. 
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Below, each item of the fixed costs is described in detail. 

Family Labour 

Family labour covers 60% of the total labour requirements in 
Famagusta and only 33% in Morphou. This great difference between the 
two areas can be partly attributed to the lower yields obtained in 
Morphou (1.8 tons per donum less ,on the average, in comparison with 
Famagusta),since approximately 75% of the total labour requirements 
in both areas were devoted to harvesting. 

Family labour cost per donum was C£ 23.9 in Famagusta and 
C£ 8.4 in Morphou (Table 7). In order to calculate the family labour 
cost, the prevailing wages for hired labour of the respective year 
were charged. 

The total labour cost (family and hired) amounted to C£ 41.5 
per donum i.e. 60.3% of the production cost in Famagusta and C£ 26.6 
per donum, i.e. 52.5% of the production cost in Morphou. The total 
labour cost per ton was the same for both areas, i.e. C£ 8.5+2.7 in 
Famagus ta and C£ 8. 6+2.3 in Morphou ar.d dj,!:eradonly in the percen tage 
of variation (31.3% in Famagusta and 26.5% in Morphou). 

The average labour requirements per donum and operation of 
carrots are given in Fig. 4. Hand weeding and harvesting represent 
91.5% for Famagusta and 94.7% for Morphou of the total labour 
requirements. 

The labour requirements per ton 1>:',,':-8 57+20 hrs 'Ivi th a 
variation of 35% for Famagusta and 63+18 hrs per ton with a variation 
of 29% for Morphou. This shows that in Famagusta, growers use less 
labour per ton in spite of the fact +hat the labour requirements per 
donum was on the average 278.4 hrs in comparison '\lith 195.1 hra for 
Morphou. 
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l'1g. 4.	 a.bour requirements (hre/donull and operation) 
1969-71. 
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About ~ of the total laboUr requirements was needed 
dDrillg the months of A.pril and May (Fig. 5.). 

Fig. 5. Di8tri'Ntioll Qf laboUr requirements (hra/llonth), 

the average 70'1> in Famasusta and 84~ in J(orphOl1. 

Rent-

The rent ot the land 8u1 table tor carrote was fixed at 

at 6.0 per donull in J'amagusta and C£ 4.0 per ciODWII in KoZ'J)1lCM. Theae 
ratea were ba.8eci on the prevailing rellt that oarrot &,%,owers used to 
pay 11l their ~rea. 

lllterest and Depreciation on J'1xed capital 

lllterest and depreo1ation referred to machinery and buildings 
('!able 7). 'l'he value ot the maohinery vas found to be ct. 1,408 in 
lI'aIIa.gusta and CL 864 ill J(orphou. '!'he value of the btlildinge (8tore­
houses 01" sheds) was estimated at ct 150 per tarm, cnly tor thoae 
tarm haViDg tractors. 

16/••• 



- 16 ­

Interest was calculated on 6% interest rate for one year 
period. As regards depreciation, several rates were used, based on 
the years of utilization of machinery and buildings. Thus, the annual 
depreciation rates for tractors, sprayers and lorries were fixed at 
10%, while for implements and irrigation equipments, like pumping 
engines, turbines, centrifugals and sprinklers 6.6%. In the case of 
buildings the annual rate was estimated at 2.5%. 

Assuming that on the average 10% of the total operated 
land of the enterprises studied in both areas, was planted in carrots, 
only 10% of the interest and depreciation calculated was included in 
the production costs. 

C. PRODUCTION COSTS 

Table 8 below shows the production costs for one donum of 
carrots. 

Table 8.	 Production Costs (C£/Donum) by Area, 
1969-71 Average. 

Famagusta 
C£ % 

Morphou 
C£ % 

Variable Costs 

Fixed Costs 

33.5 

35.3 

48.7 

51.3 

34.5 

16.2 

68.0 

32.0 

Production Costs 68.8 100.0 50.7 100.0 

Although variable costs per donum were almost the same, 
comparing the two areas, the ratio between variable and fixed costs 
was quite different i.e. 19l in Famagusta and 2g1 in Morphou 
approximately. This is mainly due to the limited expenses for family 
labour in Morphou. 

The following diagram (Fig. 6) illustrates the percentage 
contribution of each cost item to the production cost fer each area. 
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Pl,•.,. Oo.po.l~ioa of pro4uotion costa (percentage) 
1969-71. 

,/a. 
!

LJ Va.riable ooste ..!Ll 
1.Seed 1.6 
2.'erU1izere 7.3 
3.P.lant proteotion 1.4­
4.Irrigation ooete 4.9 
5.Tract. & i.pl.coata 2.' 
6.Contraot work 3.2 
7.8e&e. hired lab~r 25.6 
8.Transporting 1"2 
9.lfaehing 

10.Int. on. opere capital 1.0 

Fixed coste :21.3 

1.J'aally labour 34.7 
2. Rent 8.8 
3.Int. on fixed capital 7.8 

Xorphou,
 
68.0 

3.3 
6.9 
2.2 
5.9 
1.4­
8.0 

35.9 
1.4 
1.6 
1.4 

32.0 

16.6 
7.9 
7.5 

III. PBOPIT8
 

Profit i. the differenoe between the value of output and 
.1npat, or Prioe aad production coste per unit when it 1s ezpree8ed 
in do~e or in tone (Table 9). 
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Table 9. Calculation of Profits (C£/Donum and Ton) 
by Area, 1969-71 Average. 

Famagusta Morphou 

a. C£!donum 

Gross revenue 131.2 90.3 

Variable costs 33.5 34.5 
Fixed costs 35.3 16.2 

Production costs 68.8 50.7 

Gross profi t 97.7 55.8 

Net profit 62.4­ 39.6 

b. C£!ton 

Gross revenue 26.7 29.1 
Production costs 14.0 16.3 
Net pr-of'Lt 12.7 12.8 

The net profit per ton appears to be the same for both 
areas but due to the lower yields obtained in Morphou the net profit 
per donum was lower. 

On the average the break-even price of carrots in Famagusta 
was 14 mils per kg, ranging from 13.3 mils per kg in 1969 to 15.1 mils 
per kg in 1971, while in Morphou was 16.3 mils per kg, ranging from 
14.9 mils per kg in 1969 to 19.5 mils per kg in 1970, because of the 
lower average yield obtained in that year (Appendix A). 

The break-even quantity of carrots required on the average 
to cover production costs, when the price is 25 mils per kg,is 2,720 kg 
per donum for Famagusta and 2,024 kg per donum for Norphou. 

A. GROSS PROFIT (GROSS p~RGIr) 

Gross profit is the difference between gross revenue and 
variable costs and therefore~ it is affected by yields, prices of 
output and varia"ble costs. Gross margin ranged widely among the carrot 
growers in both areas. In Famagusta the 3-year average gross profit 
per donum was C£ 97.7 and ranged from C£ 65.4 in 1970 to as high as 
C£ 139.6 in 1969. In Morphou the same profit item was C£ 55.8 with tho 
lowest figure C£ 20.6 in 1970 and the highest C£ 81.8 in 1969 
(Appendix A). The observed decrease of gross margin in 1970 and 1971 
in both areas was mai.nl.y due to the significant decrease of prices, as 
compared to 1969 prices of carrots. 
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B. NET PROFIT 

Net profit is obtained by deducting production costs from 
gross revenue and is the economic result which represents the reward 
of the grower for his ability to combine the production factors in 
the most profitable manner. The mean net profit for Famagusta was 
C£ 62.4 per donum, ranging from C£ 28.8 in 1971 to c£106.2 in 1969 
while for Morphou this profit item was C£ 39.6 with the lowest 
C£ 4.1 in 1970 and. the highest C£ 66.6 in 1969 (Appendix A). 

C.	 ADJUSTING EXISTING ECONillQIC RESULTS (1969-71) TO MEET 
CURRMlT l~EEDS (1972) 

The 1969-71 survey results were raised to the 1972 price 
level in Table 10 for Famagusta and Morphou. The results are given 
on the basis of the 3-year average yield of 4.9 and 3.1 tons per 
donum and the prioe of C£ 33.070 per ton ,paid to the oarrot growers 
by the Carrot Marketing Board in 1972. The other cost items were kept 
oonstant in this case, but can be adjusted to prioe fluotuations of 
inputs and servioes ooourred in 1972. 

Table 10.	 Imputed Costs and Returns (C£/Donum) 
by Area, 1972. 

Yield~ Tons per d.onum 

Price per ton 

Gross revenue 

Variable costs 
Fixed oosts 

Produotion oosts 

Gross profi t 

Net profit 

Famagusta 

4.9 

33.1 

162.2 

33.5 
35.3 

68.8
 

128.7 

93.4 

Morphou 

3.1 

33.1 

102.6
 

34.5 
16.2 

68.1 

51.9 

The prices reoeived by carrot growers in 1972 were 
comparable to those received in 1969. For this reason the eoonomic 
results obtained in 1969 are similar to those obtained in 1972. 
(Appendix A). The per donum profit is C£ 93.4 for Famagusta and 
C£ 51.9 for Morphou. 
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D. FARM INCOME 

Farm income consists of paid or imputed rent, remuneration 
of family and hired labour, interest charges and net profit or loss. 
In this study the 3-year average farm income was found to be C£ 112.9 
and C£ 72.2 per donum for Famagusta and Morphou,respectively (Table 11). 

Table 11. Farm Income (C£/Donum) by Area, 1969-71 Averages. 

Famagusta 
C£ % 

Morphou 
C£ % 

Net profit 
Rent of land 
Interest charges 
Labour expenses 

62.4 
6.0 
3.0 

41.5 

55.3 
5.3 
2.7 

36.7 

39.6 
4.0 
2.0 

26.6 

54.9 
5·5 
2.8 

36.8 

Farm income 112.9 100.0 72.2 100.0 

It can be observed from the above table that carrots are a 
labour intensive crop,as labour contributes almost 37% to the farm 
income of the growers. It can be also observed that percentagewise 
there was no difference in the composition of farm income per donum in 
both areas. 

Farm income per donum in Famagusta ranged from C£ 82.3 in 
1970 to as high as C£ 153.3 in 1969,while in Morphou ranged from 
C£ 36.6 in 1970 to C£ 99.4 in 1969 (Appendix ~). 

Considering that the standard of living of the growers and 
his family depends on the farm income achieved, then it is possible 
to know the area of carrots required to meet that income,when the farm 
income per donum is known. 

IV. OUTLOOK OF CARROT PRODUCTIOF Alill EXPORTS 

'Refore concluding this report it was considered important 
to examine briefly the carrot production and exports and their 
significance to the Cyprus economy. 

On a commercial basis the carrot production commenced in 
1956 experiencing since then a rapid increaEe, and reached its 
maximum in 1963,due to the increased demand for carrots which was 
stimulated by a severe winter in the U.K. 
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Hereafter a brief outlook related to acreage~ J~elds~ 

production, exports, prices and value of carrots are exar.rined , 

Acr~age 

Acreage planted in carrots is the first determining factor 
affecting the total production. 

Table 12.	 Area and Production of Carrots, 1956-72. (Ref. Annual 
Reports, Carrot Marketing Board and Savvides A.~ 1967). 

Area Total Index 1970 = 100 

Year 
in 

1000 
production 
in 1000 Area Production 

·donums tons 

1956-59 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 

2,7 
3,3 

3,2 
5,0 

10,0 
7,0 
3,5 

6,0 
8,0 
4,8 
5~7 

5,1 

4~8 

4,5 

5~5 

11~7 

10~2 

20,3 
32~5 

17,3 
14,2 

23~4 

20,3 
16~3 

24~4 

17~5 

14~2 

l6~8 

53 
65 

63 
98 

196 
137 

69 

118 
157 

94 
112 
100 

94 
88 

31 
67 

58 
116 
186 

99 
81 

134 
116 

93 
139 
100 

81 
96 

As it can be observed from the above table aoreage 
expanded gradually until 1961~then experienced a big increase in 1962 
and especially in 1963, dropping later in the following years and 
showing big fluctuations afterwards from year to year. lTinetyseventy's 
acreage declined by 600 donums or 10%~ in 1971 by 900 donums or 16% 
and in 1972 hy 1200 donums or 21%,as compared to 1969 acreage. To put 
it in other wa~ there was a decrease in acreage planted by 10% from 
1969 to 1970, 6% from 1970 to 1971 and 5% from 1971 to 1972. 
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Yields 

The weighted overall average yield for the 
period 1956-72 was 3.2+0.8 tons per donum and 2610 variation. The 
considerahle variation in yields from year to year was mainly due to 
weather conditions prevailing during the growing period of carrots. 

The variation within the year between growers' yield was 
even wider 30.6% and 35.5% in Famagusta and Morphou,respectively. This 
variation explains the different opinions of growers about the 
profitability of carrots. 

Production 

Carrot production followed the same trend of increase as 
acreage (Table 12) and is affected mainly by the acreage planted and 
yields obtained. 

The trend in carrot production showed a substantial 
increase by almost tenfold from 1956 to 1963, which was a record year 
in carrot production. 

Comparing 1969 to 1972 there was a decrease of 10,200 tons 
or 421~while between 1970 and 1972 there was a decrease of 3,000 ton~ 

or 19%. A comparison of 1971 and 1972 shows an increase in oarrot 
production by 2,800 tons or 18%. 

Exports 

It was stated before that carrots are cultivated mainly for 
exports. The single country which absorbs over 99% of the total 
quantity exported is the United Kingdom and therefore,the prices 
secured for carrots depend exclusively on factors of supply and demand 
outside of Cyprus. Table 13 shows the exports of carrots and their 
value at f.o.b. prices. 

The quantity exported increased gradually until 1962 
(Table 13). In 1963 the exports were doubled reaching the 28,200 tons 
as compared to 1962. In the following years the exports fluctuated 
considerably reaching their second peak in 1969. 

Comparing 1969 to 1972 there was a 7,100 tons or 34% 
decrease. Eetween 1970 to 1972 there was a 1,800 tons or 11.5f, 
decrease and between 1971 and 1972 there was an 8.7% increase in 
quantity exported. 

The highest earnings of Cyprus from carrots valued at 
f.o.b. priceswere in 1969 (C£ 1,308.000) due to the prevailed high 
prices. 
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Table 13. Exports of Carrots and Value, 1956-72. (Ref. Annual Reports 
Carrot Marketing Board and Stat. of Imports and Exports). 

Year 

Total 
quantity 
exported 

in 1000 tons in 

Value 
f.o.b. 
price 

C£. 1000 

Index 1970 

Quantity 

= 10J 

Val u e 

1956-59 4 yl 120.0 26 18 
1960 10 y3 313.0 66 46 

1961 8y7 247.0 56 36 
1962 14 yO 543.0 90 80 
1963 28 y2 1,010.0 181 148 
1964 12,4 363.0 79 53 
1965 10 y8 339.0 69 50 

1966 17,7 609.0 113 89 
1967 17,2 372.0 110 54 
1968 14 y3 646.0 92 95 
1969 20,9 l y308.0 134 192 
1970 15,6 682.0 100 100 

1971 12,6 535.0 81 78 
1972 13,0 981.0 88 144 

As it is mentioned before, over 99% of Cyprus exports are 
destined for U.K. The Cyprus share of U.K.'s imports of carrots was 
42.2% for the years 1956 to 1969. 

Exports of carrots are confined within the months of April 
through June with a peak period being in May. During the 3-year period 
of 1969-71, 8.3%, 54.3% and 37.4% of the total quantity exported were 
concentrated during April, May and June,respectively. The current U.K. 
tariff on non Commonwealth imports is 10% ad valorem for April and 
June to October inclusive, 6% for November to March inclusive and £. 1 
per cwt in May. The latter is adding £. 20 a ton to the price of 
imported carrots, except those imported from Cyprus. This is the 
reason why Cyprus supplies the 80% of May imports and also in June 
when other countries pay the 10% tariff. 

Prices 

As it is known the profitability of any crop is determined 
by the difference of price received and production cost per unit. 

24/••• 



- 24 ­

During the last thirteen years (1960-72), the average price 
received by carrot growers was C£ 22.0~6.5 per ton with 29.5% 
variability in prices. While the f.o.b. average price for the same 
period was C£ 39.6+14.0 per ton with 35.4% price variation. 

Value of Carrots 

The importance of carrots in the Agricultural Economy of 
Cyprus is shown in the following tables •. Table 14 shows the value of 
carrots at producer's price in relation to the crop and livestock 
production for 1960, 1965 and 1970. 

Table 14.	 Value of Agricultural Production at ProQucer Prices, 
1960, 1965 and 1970 (Ref. Agricultural Survey, 1972). 

1960 1965 1970 
(Value in 1000 C£) 

1. Carrots	 230 272 358 
2. Crop production	 12,548 24,305 29,097 
3. Livestock production	 6,379 9,771 18,106 

4. Agricultural production (2+3 ) 18,927 34,076 47,203 

Carrots as % of crop production 1,8 1,1 1,2
 
Carrots as % of agric. production 1,2 0,8 0,7
 

In 1960 the percent of carrot ~roduction in relation to the 
crop production was 1.8% as compared to 1.2% in 1970,while in relation 
to agricultural production (crops + livestock) was 1.2% in 1960 as 
compared to 0.7% in 1970. Despite the decrease in importance of 
carrots which was mainly due to the general increase of agricultural 
production, still contribute appreciably to the agricultural gross 
output. 

Table 15 shows the carrot exports in relation 
to crop and livestock exports. 
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Table 15.	 Value of AgTicultural Exports at f.o.b. Prices, 1960, 1965 
and 1910 (Ref. Stat. of Imports and Exports). 

1960 1965 1910 
(Value in 1000 C£) 

I.-"~.·-

1. Carrots	 313 339 682 
2. Crops and their products	 6,246 12,121 22,241 
3. Livestock and their products	 312 411 819 

4. Agricultural Exports (2+3)	 6,558 13,132 23,120 

Carrots as %of crops (item 2) 5,0 2,1 3,1 
Carrots as %of agric, 
exports (item 4) 4,8 2,6 3,0 

In 1960 carrots exports in terms of money covered the 5% 
of exports of crops or 4.8'k of all agricultural exports (crops + 
livestock~ in comparison with 3.1% and 3.0% in 1910, respectively. 

Carrots exports~ therefore, are important as a source of 
foreign exchange earnings. 

SUMr-tIARY AND CONCLUSIONS 

Technical and economic data of carrot production were 
obtained by interviewing growers of Famagusta and Morphou areas for 
the years 1969, 1910 and 1911. Exportable yield and gross revenue 
per donum were higher for the Famagusta (4.9 tons, £131.2) than the 
Morphou area (3.1 tons,£90.3). The prices received by the growers 
for the years 1969, 1910, 1911 were C£ 34.6, C£ 20.6 and C£ 21.2 per 
ton, respectively. 

Production costs in the Famagusta area amounted to C£ 68.8 
per donum of which 48.1% were variable and 51.3% Nere fixed costs; in 
the Morphou area production costs amounted to C£ 50.1 of which 68.0% 
were variable and 32% were fixed costs. The most important production 
cost items in Famagusta were; family labour (34.1%), seasonal hired 
labour (25.6%), rent of land (8.8%). The most important production 
cost items in Morphou were; seasonal hired labour (35.9%), family labour 
(16.6%) and contract work (8.0%). 
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The analysis of the data revealed the following differences 
relating to the inputs used in the two areas: Seed rate lras 'her in 
Famagusta than in Morphou; producers applied mixed type fertilizers in 
Famagusta and simple type in Morphou; the quantity of phosphorous 
and potassium applied wa.a higher for Famagusta than Morphou, yet the 
quanti ty of nitrogen applied was approximately the same f'OJ.~ the two 
areas; sprinkler irrigation was used in Famagusta and flooding in 
Morphou. 

Carrots were found to be a labour intensive orop,as labour 
oontributes almost 31% to the farm income per donum of the Browers in 
both areas. The labour requirements for carrots were partioularly 
high'about 280 and 195 hours per donumin Famagusta and Morphou, 
respectively. The demand for labour was particularly high in the 
months of April~ May and June and was mostly utilized for weeding and 
harvefiilng. Lahour· cos t s aooounted for 60.31c in Famagusta and 52.5% 
in Morphou of the production costs. Labour costs per ton were almost 
the same for both areas (ce 8.5) . 

As a result of higher yields,the average gross margin and 
net profit were C£97.7 and C£ 62.4 per clonum for Famagusta,ae compared 
to C£ 55.8 and C£ 39.6 for Morphou. Net profit per ton was the same 
in both areas (C£ 12.7). 

On the average the break-even price of carrots was 14.0 mils 
per kg in Famagusta and 16.3 mils per kg in Morphou. 

Farm income per donum of carrots was higher in Famagusta 
(C£ 112.9) than in Morphou (C£ 72.2); yet the percentage composition 
was almost identical for both areas (i,e. net profit 55.1%, rent 5.4%, 
interest charges 2.1% and labour expenses 36.8%). 

Durin~ the last years the area croppeq with oarrots 
constantly declined,as well as total production,except in 1972. 
Nevertheless,the contribution of carrots to the agrioultural economy 
of Cyprus,is still considerable. 
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APPEl\TJ)IX A 

Table 16. Costs and Returns (C~/Donum) of Carrots 
Famagusta Area 9 1969-71. 

1969 1970 1971 

A. Gross revenue 171.4 101.3 99.8 

Grown 

Mean 

131.2 

in 

% % 

1. Seed 1.1 1.1 1.2 1.2 3.4 1.6 
2. Fertilizers 4.7 5.3 4.8 5.0 14.8 7.3 
3. Plant protection 0.9 1.0 1.2 1.0 3.0 1.4 
4. Pumping cos ts 2.7 4.3 3.7 3.4 10.3 4.9 
5. Tractor and impl. costs 1.7 1.7 1.5 1.7 4.9 2.5 
6. Contract work 3.1 1.8 1.1 2.2 6.6 3.2 
7. Seasonal hired labour 15.8 19.5 18.2 17.6 52.6 25.6 
8. Transporting 1.2 0.5 0.5 0.8 2.4 1.2 
9. Interest on Oper.capital 0.6 0.7 0.6 0.7 2.0 1.0 

E. Variable costs 31.8 35.9 32.8 33.5 100.0 48.7 

C. Gross margin 139.6 65.4 67.0 97.7 

1. Family labour 22.6 24.1 26.2 23.9 67.7 34.7 
2. Rent 6.0 6.0 6.0 6.0 17.0 8.8 
3. Interest and deprec. 4 .. 8 5.8 6.0 5.4 15.3 7.8 

D. Fixed costs 33.4 35.9 38.2 35.3 100.0 51.3 

E. Production costa 65.2 71.8 71.0 68.8 100.0 

F. Net profit 106.2 29.5 28.8 62.4 

Ct/ton 

Gross revenue 
Production costs 
Net profit 

35.0 
13.3 
21. 7 

20.3 
14.4 
5.9 

21.2 
15.1 

6.1 

26.7 
Ill.. 0 
12.7 
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Table 17. Costs and Returns (C£/Donum) of Carrots Grown in 
Morphou Area, 1969-71. 

1969 1970 1971 Mean % % 

A. Gross revenue 115.7 56.7 62.2 90.3 

1. Seed 1.7 1.7 1.7 1.7 4.9 3.3 
2. Fertilizers 3.0 4.4 3.1 3.5 10.2 6.9 
3. Plant protection 1.1 1.3 1.0 1.1 3.2 2.2 
4. Irrigation coste 2.5 4.2 1.9 3.0 . 8.7 5.9 
5. Tractor and impl. costs 0.7 0.7 0.7 0.7 2.0 1.4 
6. Contract work 4.3 4.2 3.5 4.1 11.9 8.0 
7. Sea.sonal hired labour 18.4 17.7 18.6 18.2 52.8 35.9 
8. Transporting 0.7 0.5 1.4 0.7 2.0 1.4 
9. Washing 0.8 0.7 0.7 0.8 2.3 1.6 
10. Interest on oper.capital 0.7 0.7 0.6 0.7 2.0 1.4 

B. Variable costs 33.9 36.1 32.2 34.5 100.0 68.0 

C~ Gross margin 81.8 20.6 30.0 55.8 

1. Family labour 8.7 8.4 7"2 8.4 51.8 16.6 
2. Rent 4.0 4.0 4.0 4.0 24.7 7.9 
3. Interest and deprec. 2.5 4.1 4.8 3.8 23.5 7.5 

D. Fixed costs 15.2 16.5 16.0 16.2 100.0 32.0 

E. Production costs 49.1 52.6 48.2 50.7 100.0 

F. Net profit 66.6 4.1 14.0 39.6 

C£!ton 

Gross revenue 35.1 21.0 21.4 29.1 
Producti on cos ts 14.9 19.5 16.6 16.3 
:Net profit 20.2 1.5 4.8 12.8 
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APPENDIX B 

Table 18. Farm Income of Carrots (C£/Donum) Grown in Famagusta and 
Morphou Areas, 1969-71. 

1969 1970 1971 Mean 

a) Famagusta 

Net profit 
Rent of land 
Interest oharges 
Labour expenses 

106.2 
6.0 
2.7 

38.4 

29.5 
6.0 
3.2 

43.6 

28.8 
6.0 
3.2 

44.4 

62.4 
6.0 
3.0 

41.5 

Farm Income 153.3 82.3 82.4 112.9 

b) "Morphou 

Net profit 
Rent of land 
Interest charges 
Labour expenses 

66.6 
4.0 
1.7 

27.1 

4.1 
4.0 
2.4 

26.1 

14.0 
4.0 
2.6 

25.8 

39.6 
4.0 
2.0 

·26.6 

Farm Income 99.4 36.6 46.4 72.2 

Table 19.	 Area and Production of Carrots in Famagusta and Nicosia 
(incl. Morphou) Areas, 1969-71. (Ref. Annual Reports 
Carrot Marketing Board 1969-71.) 

b a b a b 

Famagusta 1,798 7,173 1,759 7,063 

Nicosia (inc1.Morphou) 3,462 10,754 3,167 10,011 3,040 9,569 

a = area in donums 
b = production in tons 




