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Abstract:
The study conducted at Khartoum State-Sudan, aiming to 

evaluate the economics analysis of  tomato   value chain. The study 
mainly depended on primary data obtained from stratified random 
sample of 169 respondents composed of 8% traditional farmers, 
5% drip irrigation farmers, 28% wholesalers, 44% retailers and 
15% consumers selected from the localities of the State. The data 
collected subjected to descriptive, budgeting, and value chain 
analysis. The mapping results showed that the wholesalers received 
tomatoes (50%, 40%, and 10%) from the States of Khartoum, 
Gazira, and White Nile, respectively. All retailers get tomatoes 
from central markets of Khartoum State. The results of the budget 
analysis showed that traditional farmers were able to produce 11 
tons of tomatoes per feddan while the drip irrigation farmers were 
able to produce 25 tons per feddan. Those farmers scored high 
benefit/ cost ratio of 1.16 and 1.96, respectively. The greenhouses 
produced 5 tons of tomatoes every 23- months and scored a benefit/
cost ratio of 5.6. The value chain analysis showed that wholesalers 
scored a benefit/ cost ratio of 1.23 after paying the zakat, while 
the retailers scored a benefit/ cost ratio of 1.75 after paying the 
locality fees, the price share of the traditional and drip irrigation 
farmers accounted to (16 – 19)% of the consumer price compared 
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to the wholesalers share of (3236-)% and the retailers share of (38 
- 41)%. The traditional farmers had 31% as added cost compared 
to 15% by traders and 54% by retailers. The study recommended 
the encouragement of production and marketing cooperatives for 
farmers and traders under close supervision and management of 
concerned institutions, ministries, national and commercial banks, 
and introduce adequate and appropriate transportation vehicles 
and packaging material for tomatoes.

  Keywords: Value Chain; Tomato; Budget; Marketing 
channels; Khartoum State

تحليل سلسلة القيمة لإنتاج وتسويق الطماطم في ولاية الخرطوم ، السودان ) 2021 -2022(
أ.نجلاء فاروق الطاهر خالد – وزارة الزراعة والثروة الحيوانية والري -ولاية الخرطوم 

أ.د حاج حمد عبد العزيز – كلية الدراسات الزراعية  - جامعة السودان للعلوم والتكنولوجيا 

د. ســليمان الماهــل ســليمان  - أ. ســتاذ مســاعد – قســم الاقتصــاد – كليــة الدراســاات الزراعيــة-  جامعــة الســودان للعلــوم 

والتكنولوجيا 

المستخلص :

أجريــت  الدراســة في ولايــة الخرطــوم - الســودان ، تهــدف إلى تقييــم التحليــل الاقتصادي  لسلســلة 

القيمــة لمحصــول  الطماطــم. اعتمــدت الدراســة بشــكل أســاسي عــى البيانــات الأوليــة التــي تــم الحصــول 

عليهــا مــن عينــة عشــوائية طبقيــة مكونــة مــن 169 مســتجيبا تتكــون مــن 8٪ مــن المزارعــن التقليديــن 

ــن  ــة و 15٪ م ــار التجزئ ــن تج ــة و 44٪ م ــار الجمل ــن تج ــط و 28٪ م ــري بالتنقي ــي ال ــن مزارع و 5٪ م

ــل  ــا للتحلي ــم جمعه ــي ت ــات الت ــة. تخضــع البيان ــات الولاي ــم اختيارهــم مــن محلي ــن ت المســتهلكين الذي

الوصفــي والميزانيــة وسلســلة القيمــة. أظهــرت نتائــج الخرائــط أن تجــار الجملــة تلقــوا الطماطــم )50٪ و 

40٪ و 10٪( مــن ولايــات الخرطــوم والجزيــرة والنيــل الأبيــض عــى التــوالي. يحصــل جميــع تجــار التجزئــة 

ــة أن المزارعــن  ــل الموازن ــج تحلي ــة الخرطــوم. وأظهــرت نتائ ــة لولاي عــى الطماطــم مــن الأســواق المركزي

ــا مــن الطماطــم لــكل فــدان بينــا تمكــن مزارعــو الــري بالتنقيــط  التقليديــن تمكنــوا مــن إنتــاج 11 طن

ــة بلغــت 1.16  ــة عالي ــدة / تكلف ــون نســبة فائ ــدان. وســجل هــؤلاء المزارع ــكل ف ــا ل ــاج 25 طن ــن إنت م

ــت  ــهر . وأوص ــة اش ــم كل ثلاث ــن الطماط ــان م ــة 5 أطن ــوت المحمي ــت البي ــوالي. أنتج ــى الت و 1.96 ع

الدراســة بتشــجيع التعاونيــات الإنتاجيــة والتســويقية للمزارعــن والتجــار تحــت إشراف وإدارة دقيقــة مــن 

المؤسســات المعنيــة والــوزارات والبنــوك الوطنيــة والتجاريــة، وإدخــال وســائل نقــل ومــواد تعبئــة كافيــة 

ومناســبة للطماطــم

الكلمات المفتاحية: سلسلة القيمة; طماطم; ميزانية; قنوات التسويق؛ ولاية الخرطوم
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Introduction
Tomatoes production is a winter crop which yields bounty 

quantities at low prices while production shrinks during the rest of 
the year associated with exceedingly high prices during summer 
and autumn. Though the crop is a winter crop, it has been widely 
cultivated as a summer crop in many areas of the country. Sudan 
grows different varieties including the preferred early maturing 
Beto 86 and Setrin B, the Gazira open pollinated type as they are 
tolerant to the heat of summer and the Omdurman open pollinated 
variety which is tolerant to leaf curl disease.(5)indicated about 74% 
of the Gezira tomatoes were channeled to markets of Khartoum 
(46.7%) and Wad Medani (27.3%). Almost all produced tomato 
is consumed fresh in large towns and cities, namely in Khartoum 
State. Per capita consumption of tomato in Khartoum State is 
estimated at 30 – 35 kg per annum (9)The State has the largest 
consumer market for vegetables and fruits. The population of the 
State is estimated round 8 million. Based on this data, the annual 
consumption of tomatoes is estimated at 240,000280,000- tons 
which reveals a big gap to be filled by more production. 

The selling price during off season however, remained very 
high, and warranted the need for looking for alternative solution. 
The introduction of the green houses for producing tomatoes in 
Khartoum was attempted for many years but was not sustainable 
due to high cost of production and high risk of infestation of pests 
and diseases. 

In 1980s, Sudan introduced greenhouses to increase the 
production of tomatoes to bridge the gap between the increasing 
demand and the fluctuating seasonal supplies of the crop. The use 
of greenhouses resurged again by the beginning of the millennium 
in Khartoum, Gezira and Kassala States. Khartoum State has 
more than 350 greenhouses to grow vegetables mainly tomatoes, 
cucumber and green pepper. 
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The marketing of tomatoes takes place largely in the three 
central markets of Khartoum State. The marketing of tomatoes 
comes in many forms including direct sale of the crop in the field 
to middlemen or traders and as transported to the central markets 
in small and large vehicles. This diversity in marketing opens the 
question of the most suitable method of marketing vegetable crops 
in Khartoum State.    

Available studies on tomato marketing in Sudan and 
elsewhere revealed high prices obtained by early grown tomatoes 
harvested in late September in Khartoum markets (1). In the same 
pattern, tomatoes prices tended to move up from May to peak in 
July-August, and drop down slowly by September in Omdurman 
Central Market of Khartoum State. The supplies of tomatoes start 
to increase from November and peaked in December-January. 
July-August scores the highest prices. Omdurman market receives 
most of the inflow of tomatoes supplies during autumn. 

Despite production efforts, a high shortage keeps occurring 
during summer months of each year from April to September, with 
resultant high prices to consumers. The selling price during off 
season however, remained very high, which warranted the need 
for looking for alternative solution. 

The exact date of the introduction of tomato into Sudan has 
not been recorded. However, it is possible that the tomato was first 
introduced by Egyptians in 1821 (11). It became a popular vegetable 
crop ranking second to onion in terms of cultivated areas. 

Tomato is grown all over Sudan and extensively produced 
in agricultural areas around cities. The main production areas are 
concentrated in the northern part of Gezira scheme, southern part 
of Khartoum State (4 ,6). The main production areas are Gezira 
scheme (more than 16000 feddans), the river banks in Gezira 
(about 1847 feddans) especially in Botana province, South Blue 
Nile State, Kassala and Khartoum States (10).
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A value chain can be defined as the full range of activities 
which are required to bring a product or service from conception, 
through the different phases of production (involving a combination 
of physical transformation and the input of various producer 
services), delivery to final customers, and final disposal after use. 

The chain actors who actually transact a particular product as 
it moves through the value chain include input (e.g. seed suppliers), 
farmers, traders, processors, transporters, wholesalers, retailers 
and final consumers. 

Value chain analysis overcomes a number of important 
weaknesses of traditional sectoral analysis which tends to be static 
and suffers from the weakness of its own bounded parameters. 
For restricting itself to sectoral analysis, it struggles to deal with 
dynamic linkages between productive activities that go beyond 
that particular sector, whether they are of an inter-sectoral nature 
or between formal and informal sector activities. Value chain also 
goes beyond the firm-specific analysis of much of the innovation 
literature. By its concentration on inter linkages, it allows for an 
easy uncovering of the dynamic flow of economic, organizational 
and coercive activities between producers within different sectors 
even on a global scale. An approach used in value-chain analysis 
depends on the research question (7). Accordingly, four aspects of 
value-chain analysis have been applied in agriculture:
The Market Map

The market map is a conceptual and practical tool that helps 
identifying policy issues that may be hindering or enhancing the 
functioning of the chain and also the institutions and organizations 
providing the services (e.g. market information, quality standards) 
that the different chain actors need in order to make better informed 
decisions.

The Market Map is useful to understand more about the 
rationale behind farmers’ decisions such as the types of seeds 
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that farmers purchase. It also helps to know about the extraneous 
factors that influence the way that the value chain works.

The value chain concept entails the addition of value as 
the product progresses from input suppliers to producers and 
consumers. A value chain, therefore, incorporates productive 
transformation and value addition at each stage of the value 
chain. At each stage in the value chain, the product changes hands 
through chain actors, transaction costs are incurred, and generally, 
some form of value is added. Value addition results from diverse 
activities including bulking, cleaning, grading, and packaging, 
transporting, storing and processing (3) as shown in the figure blew 
for the case of a typical agricultural value chain. 
The problem statement

Tomato is a nutritious winter vegetable crop that has secured a 
high demand in the Sudanese food menu.  In Sudan, seasonality and 
perishability are two main problems affecting tomato marketing in 
terms of quantity supplies and price fluctuations.

Tomatoes are produced under irrigation in open fields and in 
green houses.  Tomatoes production and marketing face several 
problems. One of the problems is the increased diversity of tomato 
production in autumn and summer in the different parts of Sudan 
which could not solve the marketing seasonality problem in the 
central markets of Khartoum State. Another problem relates to 
the inadequate supplies due to shortage of cool storage and proper 
transportation facilities and there high costs. 

The tomatoes perishability characteristic creates a peculiar 
problem to the marketing process as it relates to the low elasticity 
of supply and high elasticity of demand which forces producers 
and traders take rapid decisions on selling the crop at enforced 
prices in an extremely short-run market channel process. 

The main objective of the study was to map the value chain 
of tomatoes crop production and marketing process. 
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Methodology:
The value chain approach provides a comprehensive 

framework to identify the main constraints and linkages among 
producers, traders and processing industries and final consumers. 
It describes the full range of activities through which tomatoes crop 
passes. The chain starts from the crop production farm and crosses 
into markets (and processing plants) and finally into the hands of 
the consumers. Thus, the chain includes activities of production, 
marketing, distribution and support to the final consumer. 

The study examined the value chain that links and relates 
between the different actors engaged in the production, trade and 
consumption of tomatoes product in Khartoum State. This entailed, 
especially, the link between farmers and middlemen, transporters, 
wholesalers, retailers and consumers. The main actors and their 
functions are discussed briefly below:

Producer/Farmer: A farmer is a person who takes the 
responsibility of producing the crop,

The middleman/Commission agent: A middleman is a 
person who gathers the produce and sells them to large-traders, 
processors, retailers(8). 

He looks for buyers, negotiates appropriate prices, sells the 
tomatoes, collects the money and hands it over to the farmer, 
accordingly he receives a commission.

Wholesaler: He is a person who purchases large quantities 
of the products given his better financial position and information 
capacity. He buys large volumes of the product at the farm gate 
and from assemblers, (2).

Retailer: A retailer is a small trader who buys and sells small 
quantities of tomatoes to the consumers. The function of retailing 
is undertaken by a large number of actors depending on the point 
of sale along the supply chain. They can be found on the roadside 
and in the market places, groceries and in supermarkets. 
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Consumer: A consumer is the final receiver of the product. 
He purchases the product for consumption. 

The key steps of the value chain analysis involve 
i.	 Mapping the farmers, traders, processers and others in the 

value chain, 
ii.	 Identifying the distribution of benefits among the chain 

participants, 
iii.	Examining the role of grading within the chain, 
iv.	Understanding the role of governance in the chain.
The study carried out the analysis of the value chain from the 

perspective of the producers through two dimensions: 
-	Increase total amount and value of products of the producers 

in the value chain, thus increasing their incomes. 
-	Sustaining the share of the producers’ income from engaging 

in the market.
Method of data collection

To achieve the objectives of the study, the following methods 
of data collection and data analysis were followed:

Primary data: The tomatoes producers’ responses to the 
detailed questionnaire are the main source of the primary data in 
this study. The producers were selected from two different localities 
in Khartoum State representing a wide area and capture possible 
impacts that may arise from geographical locations of producers. 
The other types are informal interviews with community leaders, 
village traders, wholesalers, in the market, secondary data were 
collected from relevant sources
Sample size:

The design of sample was stratified random sample with the 
following strata sizes, 30, 40, 24, 50 ) for farmers, wholesalers, 
retailers, and consumers, respectively.

The study employed two analytical methods, namely 
descriptive analysis, and budgeting analysis. The descriptive 
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statistical method aims to analyze socio-economic characteristics 
of tomatoes producers, traders and consumers in Khartoum State. 
The descriptive analysis used frequencies, means and cross 
tabulation analysis describes, evaluates and analyzes the variables 
used to study the producers’ marketing behaviors. 

Budget analysis was used to calculate the profitability of 
producing tomatoes in the State. The budgeting method gives 
estimates of receipts (income), costs (spending) and profits 
associated with the production of agricultural products. Costs are 
divided into variable and fixed costs. Variable costs are production 
costs that take place during production stage while fixed costs are 
imposed whether production takes place or not. The budget in this 
study is based on tomatoes crop production and shows how an 
optimal production system contributes to the profit. 

The Marketing margin analysis was used to estimate the 
margin in terms of revenue and profit that accrue to the tomato 
marketers. Marketing margin can be estimated as:

-	Marketing Margin = Selling Price – Cost Price
-	Net marketing margin = Marketing margin–marketing cost.
-	Net Marketing Margin for Wholesaler = Wholesale 

marketing margin – Wholesale marketing cost.
-	Net Marketing Margin for Retailer = Retailer marketing 

margin – Retailer marketing cost.
Marketing efficiency: shall be measured as:
-	Marketing efficiency = (Gross marketing margin/marketing 

cost) × 100
-	Also, Shepherd formula technique shall be used as follows:
-	Marketing efficiency = (Consumer price/Total marketing 

cost) 1.
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Table 1: Calculation of Marketing Margin – Formulae for 
Calculating Ratios

Value Chain 
Actor

Cost Revenue Profit Margins
Unit 
Total 
Cost

Added Unit 
Total Cost

% Added 
Cost

Unit 
Price

Unit 
Profit

% Total 
Profit

Unit 
Margin

Farmers A A A/F G G-A (G-A)/
(K-F) G

Assemblers G+B B B/F H H-B-G (H-B-G)/
(K-F) H-G

Processor H+C C C/F I I-C-H (I-C-H)/
(K-F) I-H

Traders I+D D D/F J J-D-I (J-D-1)/
(K-F) J-I

Retailer J+E E E/F K K-E-J (K-E-J)/
(K-F) K-J

Total F= 
A+B+C+D+E 100 K-F 100 K

Results and Discussion
Mapping the tomatoes value chain in Khartoum State
From discussion with farmers and traders, it was indicated 

that producers sell their tomatoes crop to primary traders in the 
production area who act as agents for larger traders in Khartoum 
markets, or sell directly to market agent in Khartoum State. About 
60% of the famers sell tomatoes to the wholesalers while 30% 
prefer to sell to middlemen and 10% prefer to sell to retailers.  

The market agents in turn sell tomatoes through different 
channels. They sell directly to consumers or to wholesale traders, 
who in turn sell to retail traders. 

About 50% of the wholesalers prefer to sell their tomatoes 
to retailers while 30% prefer to sell to middlemen and 20 % 
prefer to sell directly to consumers. There were few middlemen 
who purchase from two channels. About 30% prefer to buy from 
wholesalers while another 30% prefer to buy from the famers. 
Almost all middlemen sell directly to the consumers while only 
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few sell to traders or to other middleman. The retailers sell directly 
to consumers.

The field survey results showed that the wholesalers received 
tomatoes from Khartoum (51%), Gazira (40%) and the White Nile 
(10%) States (table 2).

Table 2: Distribution of wholesalers by the source of 
tomatoes markets 
Wholesalers
Market Bahri Khartoum Omdurman Total
  25% 42% 33% 100%
Source of market received from
Khartoum 13% 21% 17% 51%
Gazira 8% 17% 15% 40%
White Nile 4% 4% 2% 10%
Total 25% 42% 34% 101%

Source: data of survey 202021-
The value chain analysis

The value chain describes the full range of activities which are 
required to bring a product from conception through different phases 
of production in order to deliver a valuable product to market.
Traditional farming system

For tomatoes produced under traditional farming system, as 
shown in table (3) the farmers add 47.5 unit-cost while the traders 
add less unit cost, about 24, and the retailers add more unit cost, 
about 84. The added cost for farmers was estimated at 31% of 
total added cost compared to 15% for traders and 54% for retailers 
in the chain. The farmer gets 203 as a unit margin compared to 
80.5 units for wholesalers and 277 for retailers. The small unit cost 
of the traders is paid on larger amount of traded tomatoes which 
rewards extremely high returns.  

The traditional farming system shows that the farmers 
incur high cost and relatively high profits (figure 1). The traders 
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have less profits while the retailers have relatively high profits. 
Transportation costs are high and are increasing with time. This 
suggests that the costs and margins are shared unequally in the value 
chain and there must be an intervention. One of the interventions 
may be of scaling up the business of actors in the chain to make the 
business more attractive for the actor.

Table 3 : Calculation of Value Chain Marketing Margins 

 Value chain
Actors

Cost Reve-
nue Profit Margin

 Unit total
cost

Add-
 ed

 unit
 total
cost

 %
Add-
 ed
cost

 Unit
price

 Unit
profit

to�%
 tal

prof-
it

 Unit
margin

Farmers 47.5 47.5 31 203.5 156 38 203.5
Assemblers - - - - - - -
Processers - - - - - - -

Traders 227.5 24 15 284 56.5 14 80.5
Retailers 368 84 54 561 193 48 277

Total - 155.5 100 - 405.5 100 561
Source: data of survey 202021-
 Serial  Where Cost SDG
A Framers unit total cost 47.5
B Assemblers added cost  
C Processors added cost  
D Traders Added Cost 24
E Retailer added cost 84
F Total cost of all actors 155.5
G Farmers Unit price 203.5
H Assemblers Unit price  
I processors unit price  
J Traders unit price 284
K Retailers unit price 561
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Figure 1 : Value Chain Margins for Each Actors in each 
level of the value chain as a percentage of the overall value 
added, traditional system.

Drip irrigation system 
For tomatoes produced under drip irrigation farming system 

as shown in table (4), the farmers add 76.9 unit-cost while the 
traders add less unit cost, about 24 and the retailers add more unit 
cost, about 84. The added cost for farmers was estimated at 42% of 
total added cost compared to 13% for traders and 45% for retailers 
in the chain. The farmer gets 94.4 as a unit margin compared to 
189.6 units for wholesalers and 277 for retailers. 

Table 4: Farmers using Drip water Irrigation system

 Value chain
Actors

Cost Rev-
enue Profit Margin

Unit to-
tal cost

 Added
 unit total

cost

 %
 Added

cost

 Unit
price

 Unit
profit

to�%
 tal

profit

 Unit
margin

Farmers 76.9 76.9 42 94.4 17.5 7 94.4
Assemblers - - - - - - -
Processers - - - - - - -

Traders 227.5 24 13 284 56.5 21 189.6
Retailers 368 84 45 561 193 72 277

Total - 184.9 100 - 267 100 561



مجلة القُلزم- للدراسات التطبيقية - العدد الثالث -  شعبان  1444هـ - مارس 2023م 76

)2022-Value Chain Analysis of Tomatoes Production and Marketing in Khartoum State, Sudan (2021

 Serial  Where Cost SDG
A Farmers unit total cost 76.9
B Assemblers added cost  
C Processors added cost  
D Traders Added Cost 24
E Retailer added cost 84
F Total cost of all actors 184.9
G Farmers Unit price 94.4
H Assemblers Unit price  
I processors unit price  
J Traders unit price 284
K Retailers unit price 581
Figure (2) indicates that drip irrigation farmers incur high costs 

and have little profits while the traders and retailers have less costs 
and relatively higher profits. The costs and margins in drip irrigation 
farming system are shared more equally in the value chain contrary 
to the traditional farming system. This could be an intervention 
point for the business to be more attractive for the actors by scaling 
up through introducing agricultural products processing.  

Figure 2: Value Chain Margins for Each Actors in each 
level of the value chain for drip irrigation system
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Conclusions
The study concludes that reliable statistics on tomatoes area 

and production in Sudan are lacking. Even though, the study 
concludes that tomato is becoming an important crop grown in 
many parts of Sudan. Seasonality and perishability are very 
important factors limiting the regular supply of the crop all year 
round. The poor transportation and packing of the crop results 
in high waste and spoilage of the commodity especially when 
transported from remote areas. Absence of appropriate harvest and 
post-harvest practices also lead to more crop loss and damage.     

Processing into dry and canned tomatoes are the only 
alternatives for permanent supply of tomatoes in Sudan. 
Greenhouses system is another source for supplying fresh tomatoes 
all year round but is expensive and faces a lot of technological 
problems.

Supplies of tomatoes come in most cases from proximate areas 
(Khartoum, Gazira and White Nile) while tomatoes produced in 
other areas (Red Sea, Kassala, Gdarif, Kordofan and Darfur) find 
difficulty in arriving central markets in fresh and good conditions. 
This could be related to the type of vehicles used in transportation, 
the type of containers used in packing the crop (tins). 

The study recommended the encouragement of production 
and marketing cooperatives for farmers and traders under close 
supervision and management of concerned institutions, ministries, 
national and commercial banks, and introduce adequate and 
appropriate transportation vehicles and packaging material for 
tomatoes.
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الخلاصة :- 
ــا في  ــم وإنتاجه ــاحة الطماط ــن مس ــة ع ــاءات موثوق ــود إحص ــدم وج ــة إلى ع ــت  الدراس خلص

الســودان. عــى الرغــم مــن أن الطماطــم أصبحــت محصــولا مهــا يــزرع في أجــزاء كثــرة مــن الســودان. 

تعتــر الموســمية وقابليــة التلــف مــن العوامــل المهمــة للغايــة التــي تحــد مــن الإمــداد المنتظــم للمحصــول 

عــى مــدار الســنة.

ــد نقلهــا مــن  ــة المحصــول إلى ارتفــاع هــدر وتلــف الســلعة خاصــة عن ــؤدي ســوء نقــل وتعبئ  ي

المناطــق النائيــة كــا يــؤدي غيــاب ممارســات الحصــاد ومــا بعــد الحصــاد المناســبة إلى المزيــد مــن فقــدان 

المحصــول  وتلفــه  المعالجــة لذلــك بتحويــل الطماطــم  إلى طماطــم جافــة ومعلبــة وهــي تعتــر البدائــل 

ــة هــو مصــدر آخــر  ــة  الزراعي ــوت المحمي ــم بالطماطــم في الســودان. نظــام البي ــداد الدائ ــدة للإم الوحي

لتوريــد الطماطــم الطازجــة عــى مــدار الســنة ولكنــه مكلــف ويواجــه الكثــر مــن المشــاكل التكنولوجيــة .

وتــأتي إمــدادات الطماطــم في معظــم الحــالات مــن المناطــق القريبــة )الخرطــوم والجزيــرة والنيــل 

الأبيــض( بينــا تجــد الطماطــم المنتجــة في مناطــق أخــرى )البحــر الأحمــر وكســا، والقضــارف، وكردفــان 

ــدة. يمكــن أن يكــون هــذا  ــة في ظــروف طازجــة وجي ــة في الوصــول إلى الأســواق المركزي ودارفــور( صعوب

مرتبطــا بنــوع المركبــات المســتخدمة في النقــل ، ونــوع الحاويــات المســتخدمة في تعبئة المحصــول )الصفائح(

وأوصــت الدراســة بتشــجيع التعاونيــات الإنتاجيــة والتســويقية للمزارعــن والتجــار تحــت إشراف 

ــة، وإدخــال وســائل نقــل  ــة والتجاري ــوك الوطني ــوزارات والبن ــة وال ــة مــن المؤسســات المعني وإدارة دقيق

ومــواد تعبئــة كافيــة ومناســبة للطماطــم .
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