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Abstract: The fleshy nature of fruits and vegetables, their sensitivity to different climatic factors and to
different types of handling and transport lead to high market lose ratios, especially in times of maximum
production. Also, increasing supply upon demand leads to decrease the price which make producers stop
cultivating these crops. The problem of the research is represented by the unbalance between supply and
demand of some crops i.e. Potato, Tomato, Orange and Banana. This may be attributed to the inability
of the production of these crops to catch their consumption, which lead to form a food gap.  The research
aims at analyzing the time movements in Egyptian fruit and vegetable market, where these crops are
quickly spoiled and have quick response to price changes and powers of supply and demand. The study
used price time movements model which includes price trend, seasonal index and circular movements.
Trend equations showed the significant increase of the produced and consumed quantity of the Egyptian
vegetables through the period (1990-2005) by 4.29 % and 2.38% respectively. These increases were also
shown for Egyptian fruits by 2.77 % and 2.52% which ensure the possibility of increasing Egyptian
exports from vegetables and fruits. Also, a significant increase was shown in the produced and consumed
quantities of Tomato, Orange and Banana but increasing in production is more than that in consumption
which ensure the possibility of increasing their exports. Results showed also the significance of seasonal
movements of the whole sale prices of both Potato and Banana but not for Tomato and Orange, as the
whole sale prices were affected by many factors through the periods of supply and demand. This
significance was shown also in partitioned prices of Potato and Banana. It was obvious from the analysis
of circular changes of partitioned prices that the length of circles were ranged between 2-5 years for
Potato, Tomato Orange and Banana which indicated that they were productive and economic circles. Thus,
the economic circles and the productive policies govern also the price circles incompletely. 

Key words: Price Time movements, Orange, Banana, Potato, Tomato, seasonal changes, periodical
changes, Egyptian market.

INTRODUCTION
Seasonality is one of the main features of the

agricultural production. So, the quantity of crop supply
in markets increases in harvest times while decreases
in another times. That in addition of the strong
relationship between supplied quantities of the
agricultural commodity and its price along the year
which makes great disturbance in economic balances
between supply and demand in markets. This in turn,
causes a wide range of quantity and price vibrations in
markets of these crops, having weak supply and
demand elasticity. These crops are also described by
having weak price-demand elasticity, if they are
considered as necessary commodities having no
alternatives and correlated by the consumption level
which  is affected by human psychological factors.
This weakness in demand elasticity may be also
attributed to the relative increase in the constant
cultivated capital and the strong relation of agriculture
by ecological factors and by the difficulty in spreading
news and market information related to prices and

quantities of these crops .[4]

The suitable environment in Egypt enables the
cultivation of some crops e.g. Orange and Banana
along the year while others are produced seasonally
e.g. Tomato and Potato. All these crops have high
productivity (for soil fertility), continuous production
and low production costs (for the availability of
manpower with low costs) in Egypt .[3]

But the fleshy nature of fruits and vegetables, their
sensitivity to different climatic factors and to different
types of handling and transport lead to high market
lose ratios, especially in times of maximum production.
Also, increasing supply upon demand lead to
decreasing the price which make producers stop
cultivating  these crops .[7]

The  problem  of  the research is represented by
the  unbalance  between  supply  and  demand of
some crops i.e. Potato, Tomato, Orange and banana.
This may be attributed to the inability of the
production of some of these  crops to catch their
consumption..
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The research aims at analyzing the time movements

in Egyptian fruit and vegetable market, where these

crops  are  quickly  spoiled and have quick response

for price changes and powers of supply and demand.

It aims also to help policy maker to drow suitable

price polices for increasing the production of crops

under study.

MATERIALS AND METHODS

To  achieve  the aim of the research, the study

used  the analysis of the price-time movement model.

It includes the trend of prices, seasonal index and the

periodic movements. It is represented by the following

equation: 

C Pi = Ti Si Ci

Where: 

C Pi = the consumer price of the vegetable or fruit i

C Ti = the trend of the consumer price movements of

the vegetable or fruit i

C Si = the  seasonality of  the  consumer  price

movements  of  the  vegetable or fruit i

C Ci = the  circular of  the  consumer  price

movements  of  the vegetable or fruit i

The small square method was used in regression

function of the mean month's price for the year as a

function of time element through the period (1990-

2005) where significance is tested by using (T) test for

rate of change significance and evaluating deterministic

coefficient in the period (1990-2005) .[5]

Seasonality estimation included month's prices of

studied  vegetables  and fruits through the period

(1996-2005). The month's seasonal index has been

estimated by evaluating the general trend of month's

prices as a numeric series. This was by considering the

first month (January 1996) equal to zero while the last

one in 2005 equal to 119, then calculated the mean

ratio for each month and justified the mean relative

values for each month to justify the seasonal index of

deviations, of the sum of months, from 1200 .[6]

The circular changes have been evaluated after the

exclusion of all seasonal movements and general

trends. One of the statistical non parametric tests

(Run/test) has been used to judge the circular

movements and seasonal index significance. In this test,

the  mean  has been calculated and its relative value

(in the index) has been equal to 100, then deviations of

index values have been calculated. These deviations

have been divided into two groups; group (A) which

has (+ve) values and group (B) which has (-ve) values.

Then number of circles has been calculated according

to number of observations in groups (A) and (B). By

using circles table ( giving two numbers); if number of

circles is found between the two given numbers, circles

test is not significant i.e. random and irregular and if

it is found apart of the used range or equal to the

minimum or maximum number, circles are significant

i.e. the seasonal time movements or the circles have

regular movement .[2]

Data used in this study are published in the central

system of general mobilization and statistic ,[8 ]

Agricultural and Land Reclamation Ministry and[1 ] 

Obour Market in Egypt. 

RESULTS AND DISCUSSIONS

Results: Development of the produced, consumed  and

exported quantities of vegetables and fruits

It was shown from Table (1) that the produced

quantity of the Egyptian vegetables were vibrated from

ca. 11.39 million tones in 1990 while increased and

decreased to reach to 20.9 million ton (the maximum

value) in 2005, and the mean in the period (1990-2005)

was 15.8 million tones. 

This vibration was also shown in the production of

Egyptian fruits in the same period where it was ca.

5.53 million tones in 1990, then increased and

decreased to reach to 8.5 million tones in 2005 and the

mean in the period (1990-2005) was ca. 7.1 million

tones. Accordingly, the total quantity of both

vegetables and fruits was ca. 16.92 million tones in

1990 and increased to reach to 29.4 million tones in

2005 and its mean value was ca. 22.87 in the study

period. But the consuming quantity of both vegetables

and fruits (as shown in table 1) were continuously

increased from 8.85 million tones vegetables in 1990

to ca. 12.4 million tones in 2005 by mean value equal

to ca. 10.33 million tones in (1990-2005), and from

4.38 million tones fruits in 1990 to ca. 6.7 million ton

in 2005 and the mean consumption was 5.376 million

tones in (1990-2005).

While the exported quantity of vegetables and

fruits were vibrated from 0.832 million tones

vegetables and 0.597 million tones fruits in 1990, then

increased and decreased to reach to its maximum

  (5.365 million tones vegetables and 0.95 million tones

fruits) in 2005, with mean value ca. 2.9203 million

  tones vegetables and 1.0203 million tones fruits in

(1990-2005). Studying trend equations in Table (2)

showed from equation (1) that the rate of annual

increasing was significant in the produced quantity of

Egyptian vegetables by ca. 0.678 million tones,

representing ca. 4.29% of the mean of the produced

quantity of the Egyptian vegetables in (1990-2005); It

was noticed that the lost quantity of both the

production of vegetable and fruit were 15% and 10%

respectively which was15.81 million tones. While

equation (2) showed that the rate of annual increasing
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Table 1: The produced, consumed and exported quantities of The Egyptian vegetables and fruits through the period (1990-2005).

Years Produced Produced Total Produced National National exported exported

quantities quantities quantities of consumption consumption quantities of quantities of

of vegetables of fruits fruits and vegetables of vegetables Of fruits vegetables fruits

(million tones) (million tones) (million tones) (million tones) (million tones) million tones) million tones)

1990 11.39 5.53 16.92 8.85 4.38 0.832 0.597

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1991 11.2 5.68 16.88 8.63 4.43 0.89 0.682

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1992 11.76 5.95 17.71 9.33 4.23 0.666 1.125

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1993 12 5.75 17.75 9.19 4.38 1.01 0.795

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1994 12.5 6.1 18.6 9.81 5.25 0.815 1.24

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1995 14.19 6.92 21.11 10.2 5.3 1.862 0.928

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1996 16.13 7.34 23.47 10.4 5.35 3.311 1.256

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1997 15.7 7.1 22.8 10.4 5.54 2.945 0.85

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1998 16.8 7.32 24.12 10.3 5.73 3.98 0.858

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1999 16.99 7.9 24.89 10.7 5.96 3.742 1.15

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2000 17.75 7.1 24.85 11.2 5.4 3.888 0.99

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2001 16.9 7.5 24.4 11 5.58 3.365 1.17

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2002 18.98 7.99 26.97 11.58 5.6 4.553 1.591

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2003 19.75 7.87 27.62 11.85 5.9 4.937 1.183

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2004 20.1 8.4 28.5 12.52 6.6 4.565 0.96

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2005 20.9 8.5 29.4 12.4 6.7 5.365 0.95

mean 15.81 7.1 22.87 10.33 5.38 2.9203 1.020313

Source:

1- Agricultural and Land Reclamation M inistry, Central Administration of Agricultural, Economics, Agricultural statistic publication, different

issues.

2- The Central System of General M obilization and Statistic, consumption publication, different issues.

Table 2: Trend  Equations  of the produced, consumed and exported quantities for the Egyptian vegetables and fruits through the period

(1990-2005).

significanceSerial no. Data equation mean T value R 2

15.811 Produced quantity of vegetables Y t= 10.05 +  0.678 Xt 18.9 0.96 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 Produced quantity of fruits Y t= 5.39 +  0.197 Xt 7.1 11.4 0.90 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 Produced quantity of vegetables and fruits Y t= 15.43 +  0.875 Xt 22.87 18.2 0.95 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 Consumed quantity of vegetables Y t= 8.43 +  0.246 Xt 10.33 18.6 0.96 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 Consumed quantity of fruits Y t= 4.22 + 0.136 Xt 5.38 8.2 0.82 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 exported quantity of vegetables Y t= 0.108 + 0.331 Xt 2.92025 11.33 0.9 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7 exported quantity of fruits Y t= 0.818 + 0.024 Xt 1.020313 1.92 0.21 *^

Where; Y t = estimated value of variable Y through the study period in the year t^

Xt = Time element in the year t  where t = 1, .................., 16 through the study period.

** = significant at 0.01 level * = significant at 0.07 level

Source: Calculated from Table (1)

was significant in the produced quantity of Egyptian

fruits by 0.197 million tones, representing ca. 2.77% of

the  mean of the produced quantity of the Egyptian

fruits in (1990-2005); which was 7.1 million tones.

Also, equation (3) showed that the rate of annual

increasing was significant in the total produced quantity

of Egyptian vegetables and fruits by 0.875 million

tones, representing ca. 3.8% of the mean of the
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produced quantity of the Egyptian vegetables and fruits

in (1990-2005); which was 22.87 million tones.

However, equation (4) showed that the rate of annual

increasing was significant in the consumed quantity of

Egyptian vegetables by 0.246 million tones,

representing ca. 2.38% of the  mean of the consumed

quantity of the Egyptian vegetables in (1990-2005);

which was 10.33 million tones. While, the consumed

quantity of the Egyptian fruits (as shown in equation 5)

had a significant annual increasing rate ca. 0.136

million tones, representing ca. 2.52 % of the mean of

the consumed quantity of Egyptian fruits in the period

(1990-2005); which was 5.38 million tones.

The exported quantities of both Egyptian

vegetables and fruits are also shown in equations

(6&7).

The exported quantity of vegetables (as shown in

equation 6) had a significant annual increasing rate ca.

0.331 million tones, representing ca. 11.33 % of the

mean  of  the  exported quantity of Egyptian

vegetables in the period (1990-2005); which was

2.92025 million tones, and that quantity of  fruits

(shown in equation 7) had a significant annual

increasing rate ca. 0.024 million tones representing ca.

2.35 % of the mean of the exported quantity of

Egyptian fruits in the period (1990-2005) which was

1.0203 million tones.

If one considered vegetables and fruits under study,

table (3) reported the produced and consumed

quantities of Potato, Tomato, orange and Banana. It

was shown that the produced quantity of Egyptian

Potato was ca. 1638 thousand tones in 1990 and

vibrated between increasing and decreasing to reach

(2230.7 thousand tones) in 2005, and the mean

production was ca. 1963.39 thousand tones in the

period (1990-2005).

On the other hand, the consumption quantity of

  Potato was ca. 1204.3 thousand tones in 1990, and it

was increased to reach its maximum (2124.1 thousand

tones) in 2005. However, the produced quantity of

  Tomato reached ca. 3797 thousand tones in 1991 and

increased to reach its maximum (7662.2 thousand

tones) in 2005, while its consumed quantity was ca.

  3673.8 thousand tones in 1991 and increased

continuously till it reached its maximum (ca. 5094.2

thousand tones) in 2003.

Orange is considered one of the most important

Egyptian fruits. Its produced quantity was ca. 1324

thousand tones in 1993, then vibrated between

increasing and decreasing till it reached 1807 thousand

tons in 2003 and its mean produced quantity was ca.

  1631.3 thousand tones in the period (1990-2005).

While the consumed quantity of Orange reached its

  minimum (900.5 thousand tons) in 1992, its maximum

value (1078.8 thousand tones) was in 2003 and its

mean consumed quantity was ca. 968.1 thousand tones

in the period (1990-2005).    

The other important fruit (Banana) had produced

  quantity ca. 396.5 thousand tones (minimum value) in

1993 and increased continuously till reached 1017

  thousand tones in 2005, while the consumed quantity

  had been 282 thousand tons in 1990 and increased

continuously till reached  6141 thousand  tones in 2005

having a mean quantity ca. 428.6 thousand tones.

Studying trend equations for the produced and

consumed quantities of the studied crops (Table 4)

showed that:

C There was a significant annual increasing rate in

the produced quantities of the Egyptian Tomato by

237.02 thousand tones (equation 1) representing ca.

4.03 % of the mean of the produced quantity of

  Egyptian Tomato  (5874.3 thousand tones) in

1990-2005.

C There was a significant annual increasing rate in

the consumed quantities of the Egyptian tomato by

  ca. 54.22 thousand tones  (equation 2),

representing ca. 1.17% of the mean consumed

quantity of Egyptian Tomato in 1990-2005 (4647.4

  thousand tones).

C There was a significant annual increasing rate in

the total produced quantity of orange by 15.34

thousand tones (equation 3) representing ca. 0.94

% of the mean of the total produced quantity of

orange (1631.3 thousand tones) in the period

(1990-2005).

C There  was  a  significant  annual increasing rate

in the consumed quantity of orange by 10.36

thousand  tones  (equation  4) representing ca.

1.07 %  of the mean of the consumed quantity of

 orange  (968.1 thousand  tones) in the period

(1990-2005).

C There was an annual increasing rate in the total

produced quantity of Banana by 43.19 thousand

tones (equation 5) representing ca. 6.53 % of the

mean quantity of the produced Banana(661.1

thousand tones) in the period (1990-2005).

There was a significant annual increasing rate in

the consumed quantity of Banana by 25.18 thousand

tones (equation 6) representing ca. 5.87 % of the mean

quantity of the consumed Banana (428.6 thousand

tones) in the period (1990-2005).

There was a significant annual increasing rate in

the consumed quantity of Potato by 50.43 thousand

tons, representing ca. 3% of the mean of the consumed

quantity of Potato (1690.8 thousand tons) in the period

1990-2005.
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Table 3: The produced and consumed quantities of som e Egyptian vegetable and fruit crops through the period (1990-2005). 

(thousand tones)

years Produced Consum ed Produced Consum ed Produced Consum ed Produced Consum ed

quantities quantities quantities quantities quantities quantities quantities quantities

of Potato of Potato of Tomato of Tomato of Orange of Orange of Banana of Banana

1990 1638 1204.7 4334 4325.4 1574 936.5 445.5 282

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1991 1786 1469.1 3796 3673.8 1624 937.5 442.4 281.5

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1992 1619 1477.7 4693 4664.8 1771 900.5 396.5 287.7

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1993 1995 1601.7 4762 4733.4 1324 927.5 405.2 287.9

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1994 1325 1217.7 5011 4686.3 1513 908.9 459 329.2

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1995 2599 1653.2 5035 4825.6 1555 918.1 498.7 356.5

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1996 2626 1620.1 5995 4483.7 1623 983.1 570.5 370.8

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1997 1803 1711.8 5873 4328.7 1442 918.4 635.1 390.1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1998 2080 1781.1 6099 4249.4 1637 906.6 655.6 426.3

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1999 1809 1744.9 6273 4370.8 1611 919.4 728.9 469.1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2000 1779 1710.8 6785.6 5083.8 1668 974.7 760.5 489.3

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2001 1908 1808.7 6328.7 4731.3 1714.7 1037.6 849.3 546.4

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2002 2028 1925.3 6777.9 5068.6 1760 1060.3 877.6 562.7

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2003 2091 1980.4 7140.2 5094.2 1807 1078.8 870.9 573.8

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2004 2097.5 2021.7 7423 4993.1 1731.1 1035.5 966.1 589.7

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2005 2230.7 2124.1 7662.2 5045.2 1746.4 1045.9 1016 614.1

mean 1963.4 1690.8 5874.3 4647.4 1631.3 968.1 661.1 428.6

                                                                                         

Source:

1- Agricultural  and  Land  Reclamation M inistry, Central Administration of Agricultural Economics, Agricultural statistic publication,

different issues.         

2- The Central System of General M obilization and Statistic, consumption publication, different issues.

Table 4: Trend equations of produced and consumed quantities for Tomato,    Orange, Banana and Potato through the period (1990-2005).

Serial no. data equation mean T value R significance2

1 Produced quantity of Tomato Y t = 3859.62 + 237.02 Xt 5874.3 16.78 0.95 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 Consumed quantity of Tomato Y t = 4186.43+ 54.22 Xt 4647.4 3.27 0.43 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 Produced quantity of Orange Y t = 1500.9 + 15.34 Xt 1631.3 2.5 0.32 *^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 Consumed quantity of Orange Y t = 879.9 + 10.36 Xt 968.1 4.75 0.62 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 Produced quantity of Banana Y t = 293.96 + 43.19 Xt 661.1 16.83 0.95 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 Consumed quantity of Banana Y t = 214.25 + 25.18 Xt 428.6 22.9 0.97 **^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7 Produced quantity of Potato Y t =1760.438 + 23.88 Xt 1963.4 1.4 0.12 -^

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8 Consumed quantity of Potato Y t = 1262.143 + 50.43 Xt 1690.8 8.53 0.84 **^

Where; Y t = estimated value of variable Y through the study period in the year t^

Xt = Time element in the year t  where t = 1, .................., 16 through the study period.

** = significant at 0.01 level          * = significant at 0.05 level                        - = unsignificant

Source: Calculated from Table (3)

Seasonal Changes in the Whole Sale and Partitioned
Prices of Some Egyptian Vegetables and Fruits:

The part concerned with the evaluation of seasonal
index  of the whole sale and partitioned prices for

some  Egyptian  vegetables e.g. Potato and Tomato
and fruits e.g. Orange and Banana which affected by

price changes according to supply level in the period
(1996-2005).
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Seasonal Changes in the Whole Sale Prices of

Potato: Potato is considered one of the important

vegetables in Egypt. Its cultivated area represented

ca.26% from the total cultivated area of the Egyptian

vegetables in 2005. Its whole sale prices, as shown in

seasonal index in table (5) were vibrated between its

minimum value ca. 79.37% through October and

maximum value ca. 137.3 % through May.

It was obvious from the table that the seasonal

percentages were decreased from the mean through

February, July, August, September and October and

increased from the mean through January, March,

April, May, June, November and December. And from

circle test table, it was shown that the significance of

the standard number of the whole sale prices of Potato

was at 0.05 level, which indicated the submission of

these changes to a certain model.

Seasonal Changes in the Whole Sale Prices of

Tomato: Tomato is considered one of the important

vegetables in Egypt. Its reproduction represented ca.

37.16 % from the total production of the Egyptian

vegetables in 2005. Its seasonal index (table 5) showed

that the minimum value of prices was ca. 85.39 %

through February and the maximum value was ca.

117.9 % through August. It was obvious from the table

that the seasonal percentages were decreased from the

mean through January, February, March, May and

September and increased from the mean through April,

June, July, August, October, November and December.

And from circle test table, it was shown that the

standard number of the whole sale prices of Tomato

was not significant which indicated the absence of the

submission of these changes to a certain model.

Seasonal Changes in the Whole Sale Prices of

Orange: Orange is considered one of the important

fruit in Egypt. Its reproduction represented ca. 23.08 %

from the total production of the Egyptian fruits in

2005. Its seasonal index (table 5) showed that the

minimum value of prices was ca. 17.66 % through

August and the maximum value was ca. 481.2 %

through May. It was obvious from the table that the

seasonal percentages were decreased from the mean

through February, March, May, June, July, August and

September and increased from the mean through

January, May, October, November and December. And

from circle test table, it was shown that the standard

number of the whole sale prices of Orange was not

significant which indicated the absence of the

submission of these changes to a certain model.

Seasonal Changes in the Whole Sale Prices of

Banana: Banana is considered one of the important

fruits in Egypt. Its reproduction represented ca. 9.1 %

from the total production of the Egyptian fruits in

2005. Its seasonal index (table 5) showed that the

minimum value of prices was ca. 26.49 % through

August and the maximum value was ca. 206.81 %

through January. It was obvious from the table that the

seasonal percentages were decreased from the mean

through June, July, August, September, October,

November and  December and increased from the

mean through January, February, March, April and

May. And from circle test table, it was shown that the

standard number of the whole sale prices of Banana

was significant at 0.05 level which indicated the

submission of these changes to a certain model as

shown in Table (6).

However it was shown from the seasonal index of

the partitioned prices of Potato, Tomato (vegetables)

and Orange and Banana (fruits) that:

Seasonal Changes in the Partitioned Prices of

Potato: The seasonal index of the partitioned prices

(table 7) showed that the minimum value of prices was

ca. 67.387 % through February and the maximum value

was ca. 140.54 % through November. It was obvious

from the table that the seasonal percentages were

decreased from the mean through January, February,

March, April, May and June and increased from the

mean through July, August, September, October,

November and December. And from circle test table,

it was shown that the standard number of the

partitioned prices of Potato was significant at 0.05 level

which indicated the submission of these changes to a

certain model.

Seasonal Changes in the Partitioned Prices of

Tomato: The seasonal index of the partitioned prices

(table 7) showed that the minimum value of prices was

ca. 67.389 % through February and the maximum value

was ca. 117.9 % through August. It was obvious from

the table that the seasonal percentages were decreased

from the mean through January, February, March, June,

July and August and increased from the mean through

April, May, September, October, November and

December. And from circle test table, it was shown

that the standard number of the partitioned prices of

Tomato was not significant which indicated the absence

of the submission of these changes to a certain model.

Seasonal Changes in the Partitioned Prices of

Orange: The seasonal index of the partitioned prices

(table 7) showed that the minimum value of prices was

ca. 17.66 % through August and the maximum value

was ca. 481.2 % through May. It was obvious from the

table  that the seasonal percentages were decreased

from the mean through January, February, March,

April, June, July, August, September and October and
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Table 5: Seasonal standard numbers of the whole price mean of som e crops of vegetables and fruits (1996-2005). 

crop

------------ Potato Tomato Orange Banana

month

October 79.37 103.20 80.29 68.15

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

November 117.74 112.14 161.52 79.46

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

December 104.59 107.80 212.41 97.77

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

January 100.82 89.19 127.59 206.81

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

February 92.82 85.39 63.99 161.72

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M arch 104.84 86.03 51.4 172.85

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

April 100.76 101.26 120.6 150.85

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ay 137.30 98.5 481.21 110.53

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

June 105.12 100.04 73.59 53.69

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

July 80.92 102.84 28.82 34.71

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

August 86.86 117.6 17.66 26.49

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

September 88.87 96.01 22.17 36.98

Source: the Central System of General M obilization and Statistic, monthy publication for whole sale prices, different issues.

Table 6: Results of the application of seasonal changes circle test for whole sale prices of some vegetables and fruits in the Egyptian m arket

through the period (1996-2005).

Crop A B Circle no. Tabular crossing point A,B Significance at 0.05 level

Potato 7 5 3 3,11 Significant

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Tomato 7 5 5 3,11 insignificant

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orange 4 8 5 3,10 insignificant

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Banana 5 7 2 3,11 significant

Where:

A = number of values which increase above the mean.

B = number of values which decrease below the mean.

Source: calculated from data in table (5).

Table 7: Seasonal standard numbers of the partitioned price mean of som e crops of vegetables and fruits (1996-2005). 

crop

----------- Potato Tomato Orange Banana

month

October 138.71 125.44 51.09 68.50

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

November 140.54 104.07 102.29 79.84

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

December 108.1 116.26 133.93 97.68

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

January 75.06 83.74 81.75 206.60

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

February 67.28 80.78 43.23 161.60

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M arch 74.04 98.25 37.54 172.84

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

April 76.47 110.60 31.00 150.86

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ay 76.48 105.80 188.57 110.39

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

June 81.51 66.73 48.83 53.63

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

July 108.35 70.70 18.55 34.62

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

August 120.20 95.30 11.18 26.51

September 133.90 142.25 14.05 36.92

Source: the Central System of General M obilization and Statistic, monthy publication for partitioned prices, different issues.
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Table 8: Results of the application of seasonal changes circle test for partitioned prices of some vegetables and fruits in the Egyptian m arket

through the period (1996-2005).

Crop A B Circle no. Tabular crossing point A,B Significance at 0.05 level

Potato 6 6 3 3,11 significant

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Tomato 6 6 5 3,11 insignificant

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orange 3 9 5 2,8 insignificant

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Banana 5 7 3 3,11 significant

Where:

A = number of values which increase above the mean.

B = number of values which decrease below the mean.

Source: calculated from data in table (7).

Table 9: Circular standard numbers of the partitioned price mean of som e crops of vegetables and fruits (1994-2005). 

crop

--------- Potato Tomato Orange Banana

year

1994 81.46 82.74 91.24 72.53

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1995 109.59 126.11 81.98 88.98

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1996 75.71 72.35 109.31 94.37

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1997 95.36 83.80 108.5 82.17

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1998 143.32 124.62 110.56 92.54

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1999 114.89 119.44 94.65 68.37

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2000 88.94 87.10 105.87 157.31

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2001 120.67 106.76 92.71 193.6

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2002 94.55 118.51 84.66 121.75

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2003 82.47 107.13 108 84.63

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2004 84.01 87.08 103.8 77.12

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2005 102.62 94.83 99.87 79.88

Source: the Central System of General M obilization and Statistic, monthy publication for partitioned prices, different issues.

Table 10: Results of the application of Circles test for partitioned prices of some vegetables and fruits in the Egyptian market through the

period (1994-2005).

Crop A B Circle no. Tabular crossing point A,B Significance at 0.05 level

Potato 5 7 5 3,11 Inignificant

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Tomato 6 6 6 3,11 Insignificant

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orange 6 6 7 3,11 Insignificant

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Banana 3 9 3 2,8 insignificant

Where:

A = number of values which increase above the mean.

B = number of values which decrease below the mean.

Source: calculated from data in table (9).

increased from the mean through May, November and
December. And from circle test table, it was shown
that the standard number of the partitioned prices of
Orange was not significant which indicated the absence
of the submission of these changes to a certain model.

Seasonal Changes in the Partitioned Prices of
Banana: The seasonal index of the partitioned prices
(table 7) showed that the minimum value of prices was
ca. 26.49 % through August and the maximum value

was ca. 206.81 % through January. It was obvious
from the table that the seasonal percentages were
decreased from the mean through, June, July, August,
September, October, November and December and
increased from the mean through January, February,
March, April, May. And from circle test table, it was
shown that the standard number of the partitioned
prices of Banana was significant at 0.05 level which
indicated the submission of these changes to a certain
model. As shown in table (8).
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Circle Changes in Partitioned Prices of Potato,

Tomato, Orange and Banana: This part of study

deals with Circle changes in partitioned prices of

Potato, Tomato, Orange and Banana. The effect of

general trend, Seasonality, irregular changes had been

excluded in the estimation of circular changes through

the period (1994-2005) shown in Table (9). All studied

crops of vegetables and fruits were insignificant as

shown in table (10), where the circle length ranges

from 2-4 years which indicated that these circles were

economic circles (having salability and unsalability

times), in addition of being production ones. And that,

production circles were not the main responsible for

price circle changes, but economic circles, economic

policies and the structural changes in Egyptian

economy that had controlled the price circles semi-

completely.

Recommendations: For the great response of vegetable

and fruit crops to Price changes, according to supply

and demand, the government must make different price

Policies to increase the percentages of the production

of Potato, Tomato, Orange and Banana to be much

more than those of their consumption. 

For the close percentages between the produced

quantity  of  fruits  (2.79  %) and the increasing

annual  rate  in  its consumed quantity (2.52%) and

also  for  the  expected  increasing  in consumption

for the  increasing  in the mean of the Egyptian

income, the government must utilize the soil fertility,

continuous production of many fruits and low

production  costs (for the availability of manpower

with low costs) in Egypt, to increase fruit production.

For  the  decreasing  in  the  annual  increasing rate

of  Orange production (0.94 %) in comparable with

that of its consumption (1.07 %) and for the great

importance of Potato as an exported crop, the

government  must  do  its  best  to increase the

Orange  and  Potato  productivity. Vegetable  and

fruit  crops  must  be  stored  in  times of their

harvest, when prices are low, to be sell in other times

by  more  prices.  The  government must offer the

most  modern  instruments  to  store, cool, package

and  handle vegetable and fruit crops. It must also

pave ways and provide the most quick means of

transport, to save crops from rotting.The government

must interest in developing the export ability for the

studied crops where Egypt has a great compete

advantage in the world especially in Europe.

Run Test Table:

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

2 2 2 2 2 2 2 2 2 2

6 6 6 6 6 6 6 6 6

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4

9 9 10 10 10 10 10 10 10 10 10 10 10 10 10 10

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 2 3 3 3 3 3 4 4 4 4 4 4 4 5 5 5

10 10 10 10 10 10 12 12 12 12 12 12 12 12 12 12

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 3 3 3 4 4 4 4 5 5 5 5 5 5 6 6

11 12 12 13 13 13 13 14 14 14 14 14 14 14 14

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7 3 4 4 5 5 5 5 5 6 6 6 6 6 6

13 13 14 14 14 14 15 15 15 16 16 16 16 16

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8 4 5 5 5 6 6 6 6 6 7 7 7 7

14 14 15 15 16 16 16 16 17 17 17 17 17

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

9 5 5 6 6 6 7 7 7 7 8 8 8

15 16 16 16 17 17 18 18 18 18 18 18

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10 6 6 7 7 7 7 8 8 8 8 8

16 17 17 18 18 18 19 19 19 20 20

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

11 7 7 7 8 8 8 9 9 9 9

17 18 19 19 19 20 20 20 21 21

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

12 7 8 8 8 9 9 9 10 10

19 19 20 20 21 21 21 22 22

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Continue: Run Test Table:

13 8 9 9 9 10 10 10 10

20 20 21 21 22 22 23 23

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

14 9 9 10 10 10 11 11

21 22 22 23 23 23 24

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

15 10 10 11 11 11 12

22 23 23 24 24 25

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

16 11 11 11 12 12

23 24 25 25 25

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

17 11 12 12 13

25 25 26 26

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

18 12 13 13

26 26 27

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

19 13 13

27 27

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20 14

28

Source: Eisenhart C. and Swed F. (1943) Annals of M athematical Statistics, vol. 14,P.66

REFERENCES

1. Agricultural and Land Reclamation Ministry

Central Administration of Agricultural Economics,

Agricultural statistic publication, different issues.

2. Eisenhart C. and F. Swed, 1943. Annals of

Mathematical Statistics, 14: 66.

3. El-Nafady, T., 2003. Analytical study for

economics and marketing of Orange and

pomegranate in Asuite governorate and Arab

Republic of Egypt, the third conference of

Agricultural Economic Research Institute, The

Agricultural Research Center. 

4. Ez El-Deen, S. and G. Lotfy, 2005. Analytical

study of the price time movements for fishes in

the Egyptian Market. The Egyptian Journal of the

Agricultural Economics, 15(2).

5. Johnston, J,. 1960. Statistical Cost Analysis.

Mcgraw,  Hill Book Company, Inc., New York,

pp: 8.

6. Leftwish, R., 1964. The Price System and

Resource Allocation, second Edition, New York. 

7. Shafeek, F., 2002. The internal Marketing systems,

the medical and aromatic plants, organic cultivated

in Egypt. The Egyptian Journal of the Agricultural

Economics, 12(3). 

8. The Central System of General Mobilization and

Statistic, monthly publication for partitioned prices,

different issues.


