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Executive Summary 
Advance Consulting implements a 32-mont horticultural pilot project in Jordan with a focus on the large 
group of small and medium-sized enterprises (SME). The project started in January 2019 and is financed 
by the Dutch government through the Netherlands Enterprise Agency. The main aim is to improve the 
competitiveness of the SME horticulture farms. Together with experts of Wageningen Plant Research we 
test and demonstrate cost-effective innovations at vegetable farms in the Jordan Valley and the Highlands 
with the aim to: (a) increase productivity and profitability; (b) reduce water use; (c) produce healthy crops 
with no residues; (d) sustain employment in the SME sector and improve conditions of work. 

Jordan has been a major regional producer and exporter of fresh fruits and vegetables in the Middle East. 
Exports, farmer income and employment opportunities have sharply reduced in recent years. Jordan has 
been cut off from some of its main export markets in Eastern Europe due to the Syrian crisis. In addition 
competition levels in the Middle Eastern export markets are increasing. Meeting product quality standards 
and controlling pesticide residue levels are a challenge for many SME growers.  

Increasing water scarcity and the poor quality of water for irrigation is a major threat to the medium and 
long-term viability of the horticulture sector. However, in most production regions the immediate financial 
incentives to reduce the water consumption are limited. In areas such as Jordan Valley the costs of water 
are relatively low and hardly impact on the farms’ financial results. In other regions the water costs are 
fixed and not directly linked to the usage levels.  

Based on the findings and first SME farm-level interventions during the first months of the project we have 
come to conclusion that the recommended practices and cultivation technologies to be piloted and 
demonstrated in the Jordan SME sector should meet the following criteria: 

a) Improved cultivation practices and technical innovations should be low cost and bear low financial 
risks. The majority of the SME farms have no or limited financial reserves and their ability to take 
business risks are limited. The recommended practices should therefore have a proven economic 
viability and short pay-back period. Recommendations will in most cases have to lead to increased 
crop yields and a reduction of the relative cost price per unit of produce.  

b) Raising water efficiency levels and water reduction are of interest to SME horticulture farms when 
these are an integral part of productivity and income improvement strategy. There is scope for 
improvement in fertigation practices whereby SME growers reduce water and fertilizer consumption, 
whilst increasing productivity levels. This requires first and foremost measuring the water quality (pH 
CE) and water usage levels in combination with monitoring soil conditions. The salinity and pollution 
levels of the irrigation water is an area of concern and needs to be monitored as part of the fertigation 
practices. 

c) Reduced and more responsible use and application of agro-chemicals important for market access and 
competitiveness. Access to export markets requires that pesticide residue levels on fresh produce from 
Jordan reduces and in any case are below the Maximum Residue Levels (MRL) of importing countries. 
There is scope to reduce both the volume and number of sprayings by SME growers. In addition more 
careful selection of agro-chemicals and closer observance of waiting intervals will also contribute to 
reduction of residue levels. Monitoring of pest and disease incidence levels (amongst others with insect 
traps and crop scouting) is an important starting point for the conversion from calendar spraying 
towards more integrated measures of pest and disease control. The reduced and more responsible use 
of agro-chemicals are cost-saving SME growers and reduces the risks of export market interceptions.  

d) Measuring farm performance and results needs to become an integral part of the SME farm 
management practices. Farm record keeping and regular monitoring on key indicators (on water use, 
fertigation, crop protection, labour, input costs, yields and revenues) are instrumental for market 
oriented crop planning and general business planning. Farm records will help gain farmers’ 
understanding of feasible opportunities for cost saving, production optimisation and critical 
improvements to current farm practices, with the aim of increasing the marketability of their produce 
and eventually their farm profitability.   

 

 

 

 
 

  



1. Introduction  
 

1.1.  Pilot Project Inclusive Horticulture Value Chains 
The Pilot Project Inclusive Horticulture Value Chains in Jordan is funded by the Dutch Government and will 

contribute to increasing the competitiveness and performance of Jordanian SME’s in the export-oriented 
horticulture sector. The 32-month pilot project (25 January 2019 – 25 September 2021) should lead to the  

identification of commercially feasible and operationally sustainable innovations that can be rolled out at 

scale at a later stage. These innovations will be tried and tested under the prevailing conditions of SME 

horticultural producers and their (export) traders in the Jordan Valley and the Highlands.  

Improved production and supply arrangements for 10 product-(export) market combinations will be 

identified, analysed and implemented together with a group of committed exporters and their growers. 
The commercial and operational successes in the pilot product-market combinations (PMCs) should provide 

the horticultural businesses and other stakeholders in the sector a renewed confidence in the commercial 
viability of their (export) operations.  

The approaches and results of the pilot activities will be closely monitored, documented and made available 
to other growers, traders, input suppliers and other businesses in the Jordan horticulture sector. In addition 

close working relationships will be built up with the Jordan public sector and sector organisations (JEPA in 

particular) to improve the conditions for sustainable business growth in the Jordan horticulture sector. This 

pilot project complements the ongoing Dutch-funded projects implemented by CBI, ILO and Eco-consult 
(HAED) in the sector and will focus in particular on the SME horticultural growers and their export partners. 

To contribute to the overall aim the project implementation team will achieve two main outcomes before 
the end of the project: 

I. 800 horticultural growers will have improved their productivity, produce quality and market conformity 
and reduced the relative production cost and water use; key targets as indicated in the project design 
document are: 
 50% productivity increase and 30% water use reduction at farm level for 80 horticultural SME 

farms directly involved in the pilot activities 
 25% productivity increase and 15% water use reduction at farm level for the other horticultural 

businesses involved in the farm demonstration and training activities 
 

II. Consensus on a strategic plan that outlines the interventions necessary to reach large-scale and 
sustainable, market-driven growth in Jordan’s horticultural sector; key targets for measuring the 
project success in this outcome area include: 
 Availability of verifiable data and information from the monitoring and evaluation systems of the 

successful pilots implemented with Jordan growers and exporters 
 Effective cooperation with and involvement of the relevant institutional partners in the Jordan 

horticulture sector (including Ministry of Agriculture, JEPA, etc.)  
 Commitment of the relevant stakeholders (public and private) for the scaling of the successfully 

piloted innovations. 

To achieve these outcomes, the consortium will produce following outputs: 

A. 10 viable horticulture production improvements and export marketing opportunities identified and 
piloted with around four committed exporters and 80 growers 

B. Crop guidelines, training manuals and information tools available and used for training 800 growers 
C. Institutional and private sector support for competitive sector growth enhanced 
D. A comprehensive evidence-based proposal for scaling developed. 
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1.2. Objective of the status report 
After the inception phase during the first quarter of 2019, the project consortium led by Advance Consulting 

moved to implementation with its partners Wageningen University & Research (WUR), Profyta and 
HollandDoor. Having started in the second quarter of 2019, the project is now 5 months into its 

implementation period.  

During these months, the project partners have carried out a large number of farm visits, in-depth analyses 

and additional desk research in order to gain detailed insights into production systems and opportunities 
for improvements. The first pilot activities in key crops such as tomato, sweet pepper and squash were 

implemented, delivering further understanding of the relatively unknown SME segment of Jordan’s 

horticulture sector. 

The objective of this report is to provide a unique and detailed overview of data and offering deep insight 

into Jordan’s SME horticulture sector and farmer operations. In order to create a rich picture of the context 

in which the project operates, findings from the field have been connected to our own data and desk 
research wherever relevant and available. The report furthermore presents clear and actionable 

recommendations for the further implementation of pilot activities.   

1.3. Methods and materials 
 

Mix of methods: field, farmer and desk research  

The work behind this status report is based on a mix of methods and is a result of months of field work, 

data gathering, observations, testing, analysing and complementary desk research and analysis. Given the 
limited data available at farm level (which is a direct result of the lack of farm record keeping across the 

Jordanian horticulture SME segment), additional desk research and further observations among a larger 
number of farms was crucial in order to create the rich overview of data and insights as it is presented 

here.  

The data collection work was carried out by WUR, the local project coordination and extension team based 

in Amman, as well as other visiting experts from the consortium. WUR also carried out a ‘deep-dive 

analysis’ on three key farms (see next paragraph). Agronomic, soil and water data were analysed by WUR.  

Deep-dive analysis on key farms 

Apart from numerous field and farm visits where consistent observations were carried out, a deep-dive 

analysis was carried out on three vegetable farms with the aim of gathering baseline data. These three 

farms were visited repeatedly in order to carry out data collection, observations, in-depth discussions and 

to take and analyze soil and water samples. This deep-dive analysis was carried out at the following farms: 

1. Hisham Al Taji, Dear Alla, Jordan Valley; 

2. Osama Tamimi, Yadoudah, Amman; 
3. Basim Al Ajari, Jabir, North Jordan - Highland plateau. 

For each farm, current agronomic practices were assessed by observation and through discussion with 
farmers. Topics that were discussed during the visits where: 

- Crops grown by the farmer: varieties and crop cycle, growing system, cultivation practices; 
 Fertilization and irrigation: method, fertilizers used, quantities, frequency, water quality; 
 Crop protection: prevailing pests and diseases, methods to control them, used pesticides; 
 Farm economics: yields and costs. 

Additionally, soil and water samples were taken at all farms. Water from farm’s water basins was tested 
taking measurements for pH and EC using a handheld Hanna pH-EC combi meter. Soil samples were taken 
in fields with producing crops or in one case in an empty field prior to the planting of lettuce. Samples were 
taken in the crop beds at a depth of 20 cm. The samples were split into three subsamples:  
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- One subsample was sent to Eurofins (Netherlands) to analyse the nutrient content following their 
“Kasgrond” methodology.  

- One subsample was sent to the Jordanian NARC and was analysed on nutrients by using the 
methods described by Estefan et al., (2013).  

- One subsample was used to analyse nitrate content using the handheld N-check device. Nitrate 
was extracted from the soil in a 1:2 water dilution. Using test strips nitrate content in the solution 
after filtration was measured and subsequently converted into N-NO3 content in kg/ha. 

 
Furthermore, spray testing was done at Hisham’s farm, in a cucumber crop of approximately 2 m height. 
The test was done in order to check the crop coverage by the spray solution, using water sensitive paper. 
Papers were attached on 5 random chosen cucumber plants in the row where spraying took place. At the 
first plant a paper was placed halfway the plant on top of a leaf, at the second plant it was attached at the 
underside of a leaf, at the third plant at the bottom on top of a leaf, at the fourth plant also on top of a 
leaf but then at the highest point of the plant. The last one was placed again on top of a leaf halfway the 
plant. After spraying the colour of the water sensitive paper was checked. If yellow it would mean almost 
no coverage, if completely blue it would mean excessive coverage. 
 
Lastly, at Hisham’s farm also a tunnel was prepared for a next crop cycle which was empty at the time of 

the visit. In this tunnel the drip output in l/hr water was checked by placing plastic cups under the drippers 
along a diagonal in the tunnel. Water collected in the drippers was measured after the irrigation was 

switched on for 2 minutes. Results of the tests are presented in consecutive chapters. 

1.4. Report outline 
Following the introduction in this first chapter, the second chapter presents an overview of Jordan’s 

horticulture sector and market. It presents key data on the two major production regions – Jordan Valley 
and the Highlands – and  illustrates the position of the sector in Jordan. It describes major trends in 

Jordan’s horticulture exports and end markets and also summarizes major challenges to the export 
potential of the sector.  

 
The third chapter sketches the environmental and climatological situation in the key production regions. It 

also presents informative data gathered on water resources, soil and water conditions and the main 
growing seasons. The fourth chapter gives insight into the level and use of agricultural equipment and 

dominant technologies in the Jordanian SME horticulture segment. Chapter 5 sketches the common crop 

management practices applied in the sector, from nursery management to farm record keeping. Chapter 

6 provides a brief reflection on the knowledge levels of and sources of information for farmers.  
 

From the findings presented in all chapters, clear and actionable recommendations have been drawn up 
which directly feed into the implementation agendas of the pilot activities. To facilitate the reader, these 

recommendations all have been marked clearly in textboxes throughout this report.  

In the seventh and final chapter, implications are discussed of the findings for farmer yields, for the 

marketability of produce and for opportunities to reduce water use and/or increase water efficiency. Further 

needs for applied research are included in this chapter as well.   

Lastly, the annexes to the main document provide a wide range of data gathered by the project consortium, 

ranging from statistical data on horticultural production in Jordan’s key production regions and key 

production calendars to inventories of common seed varieties, fertilizers, major pests and diseases for key 
crops and important data on common MRL violations in the Jordanian horticulture sector.  
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2. Brief overview of Jordan’s horticulture sector and market  
 

2.1.  Background to Jordan’s agricultural sector & horticulture production regions 
Agriculture accounts for only 3 or 4% of Jordan’s GDP. Yet it represents the main source of income for 
about 15% of the population (9.7 million persons) and it is a source of employment for 6% of the active 
labour force. While the direct share of the agricultural sector in Jordan’s GDP may appear humble, once   
economic activities and industries directly linked to the agricultural sector are included, together they 
represent more than 25% of Jordan’s GDP.  

Contrary to common belief, Jordan’s agricultural sector is efficient compared to its Mediterranean 

neighbours as its added value per worker is higher than Morocco, Algeria or Tunisia (De Groot et al., 
2018). The sector employs a quarter of the population that is considered poor, including refugees and 

migrant workers from Egypt and neighbouring countries. The land allocated for agricultural purposes is 
almost equally divided between livestock production (55%) and crop production (45%). Of Jordan’s total 

surface, around 5% of the land is considered as arable. Of this arable land, a third is irrigated and two 

thirds are largely rainfed (Sidahmed et al., 2012).   

Jordan is not food self-sufficient and imports 90% of its consumed cereals, 80% of animal feed and 42% 

of animal products (dairy and meat). To the contrary, horticultural crops have  been export products for 

years. In 2010, horticultural crops represented 52% of the total agricultural exports value. While the 
agricultural sector suffers from water scarcity, horticultural crops are largely produced in irrigated areas 

(see Table 1).  

Field crops are grown on almost half of the cultivated area, while vegetables are grown on only 18% of 

the cultivated area (Sidahmed et al., 2012; DOS, 2015). Compared to its Mediterranean neighbours 
(Algeria, Tunisia, Turkey, Lebanon, Israel, Egypt, Morocco), vegetable crops occupy a larger surface, 

emphasising the importance of this subsector in Jordan’s agriculture (De Groot et al., 2018).  

 
Table 1. Irrigated and non-irrigated cultivated areas under fruit trees, field crops and vegetables 
in Jordan, 2017 (area in dunum)  

Crop  Non-irrigated 
area  

Irrigated area  Cultivated area  Cultivated area 
per crop type in 
% of total 
cultivated area 

Fruit trees  387,627  476,544  864,171  32% 

Field crops  1,217,240  96,825  1,314,065  49% 

Vegetables  26,296  461,433  487,728  18% 

Total in dunnum 1,631,163  1,034,802  2,665,964   
(Source: DOS, 2015)  
  
  

2.1.1. Jordan valley as the ‘food basket’ of Jordan 
The Jordan valley is considered as the “food basket” of the country. This region possesses favourable 
conditions for agriculture with fertile soils, warm temperatures (which also leads to a high 

evapotranspiration) and continuous water access. Around 19,000 farmers are growing crops in this region 

producing about 60% of the total agricultural production.  

Agriculture is mostly irrigated in this region, with water coming from different sources according to the 

region’s subzones. The south of the Jordan Valley has access to surface water coming from mountain 

runoffs and fresh water sources. The Northern part enjoys non-negligible rainfalls and uses surface water 
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as well. The middle zone is mostly using treated wastewater for irrigation. The King Abdullah Canal 

represents the largest surface water source available throughout the valley.  

Farmers are, in fact, able to produce vegetables all year round as temperatures are warm enough in 

winter. Off-season productions are profitable as the Jordan valley is the only region able to produce at 
this time of the year. Vegetable crops are grown on more than half of the arable land surface in the Jordan 

valley. Farming systems are defined by the use of greenhouses (which unfortunately hinders the maximum 

use of rain), which enables the production of 3 vegetable cycles per year and the extensive use of drip 

irrigation systems (De Groot et al., 2018; Leeters & Rikken, 2016; Talozi et al., 2015).   

The cropping system differs in the Jordan valley according to the subzones (see Tables 2 and 3). 

Vegetables are allocated on more than half of the surface and fruit farming also occupies an important 
share in the system. The South subzone is dominated by the growth of open-field vegetables and the 

middle zone by the growth of vegetables in greenhouses. In the North, the cropping system is dominated 
by large citrus plantations but open-field vegetables are also grown. Most of the farmers are selling their 

produce in local markets. Only few growers have the capacity to export their productions in the 

neighbouring countries or Gulf states. Even less growers export to European countries (Talozi et al., 2015).  

   
Table 2. Major production systems in the Jordan valley  

Production systems  Share  

Vegetables – open field  31%  

Vegetables – greenhouses  11%  

Vegetables – open field and greenhouses  11%  

Citrus farms – surface irrigation (partially localised)  9%  

Citrus farms – drip irrigation  9%  

Bananas  7%  

Dates  3%  

Mixed  19%  
(Source: Leeters & Rikken, 2016)  
  
Table 3. Summary of the cropping patterns and water resources in the three subzones of the 
Jordan valley  

Subzone Water resource  Cropping pattern  

North  - Surface water from the Jordan and Yarmouk rivers  
- Limited use of treated wastewater from the King Talal dam 
- Rainfall  

- Citrus trees  
- Open field vegetables  

Middle  - Treated wastewater from the King Talal dam  
- Limited rainfall  

- Greenhouse vegetables  
(but also open-field)  

South  - Surface water from fresh springs and side valleys  - Vegetables  

(Source: Talozi et al., 2015)  

  

In the Jordan Valley, land lease costs 3000-8000 JD per year for a unit of 30-35 dunum. Land is considered 

‘better’ in the Jordan Valley especially because of the availability of more and cheaper water. There is little 
crop rotation here, in some cases farmers repeat similar products in the same place for years. Pressure of 

pests and diseases is high. For some crops the season has become shorter as a result of high pest and 

disease pressure (e.g. cucumber season used to last until end of April and is now finished already halfway 

February). Farmers often keep re-infesting each other’s lands due to proximity. 

 



6 
 

2.1.2. Highlands production region  
The Highlands area is a second main production region. The higher rainfalls in the highlands enable farmers 

to adopt a rain-fed cropping system, although the region is still depending on wells and canals to access 

water for agricultural purposes (Leeters & Rikken, 2016; Sidahmed et al., 2015). The cropping system is 

dominated by fruit trees such as olives, grapes, figs and other stone-fruits, but also rain-fed and drip-
irrigated vegetables are grown throughout the year. (Talozi et al., 2015).  

In the Highlands, land is considered cheaper and widely available, with a rental price of around 200 JD per 
hectare or 30 JD per dunum per year. Fields are further apart, farms are often larger and there is ample 

space for crop rotation which can reduce pressure of soil-borne diseases and plagues such as nematodes 
or fusarium wilt. Open field cultivation is much more common next to production in tunnels. Water is more 

expensive in the Highlands than in JV. There are distinct Highland production regions (around Amman, 

Mafraq, Jaber and Ramza) with variable soil characteristics.  

 

2.1.4. Horticultural production: focus on vegetables 
Horticulture has a fundamental position in the Jordan agricultural sector, being the largest subsector in 

terms of its value. In 2018, around 275,000 ha of land are cultivated and about half (135,000 ha) of it is 

allocated for fruit and vegetable farming. 

The average size of a farm is 1.2 ha, often combining open-field and protected cultivation in tunnels. 

Horticultural production is mostly located in the Jordan valley, but at a lower scale in the highlands (both 

rainfed and drip-irrigated systems) and in the desert area (with large scale commercial farms). The main 
vegetables produced are tomato (43.4% of the total vegetable production), cucumber (9.2%), potato 

(8.3%), eggplant (7.1%) and watermelon (6.4%) (De Groot et al., 2018). Even if the Jordan valley 
stretches only on 23% of the national fruit and vegetable production area, it produces almost half of the 

national production (Leeters & Rikken, 2016). The Mafraq region, located in the Northern highland is also 

an important area for vegetable production.  

In the Jordan Valley, vegetables are mostly produced in the winter season (when temperatures are 

favourable for commercial vegetable production), but some farmers with temperature-controlled 

greenhouses are able to produce during summer as well. As the vegetable season is assimilated with the 
winter season, growing and selling vegetables during summer is very profitable as they are considered as 

"offseason" productions. The Highlands also has important production during this time. These commodities 
are often reserved for exports, especially to the Gulf countries experiencing warmer summers, which are 

then unable to do to overly high temperatures (Leeters & Rikken, 2016).  
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Table 4. Vegetable production in Jordan in 2016  

  
Source: DOS, 2016 (area in dunum 1 dunum = 0.1 ha, production in metric ton, yield in metric ton per 
dunum)   
 
 

2.2. Exports, imports and market challenges 
 

2.2.1. Exports and imports of fruits and vegetables  
In the period between 2010 and 2015, exports of horticultural commodities were growing each year (see 
Table 5). In 2015 the total Jordanian exports of fruits and vegetables reached 651 million euros, and the 

vegetable exports were increasing since 2010, even despite a small negative growth rate in 2013 due to 

the regional conflict. In 2015, vegetables represented 82.4% of the volume of agricultural commodities 

exported and represented a value of 475 million euros (compared to 331 million euros in 2010). Tomatoes 
accounted for 65% of all vegetables exports, representing a value of 299 million euros. Fruits exports 

were similarly increasing, but these faced a severe recession in 2014 due to the regional instabilities.  
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Table 5. Jordan fruit and vegetable exports (HS07 and HS08) (in 1,000 €)  

Crop  2011  2012  2013  2014  2015  
Fruit  90,903  32%  143,986  58%  149,472  4%  114,292  -24%  176,354  54%  
Vegetable  344,082  4%  366,307  6%  358,406  -2%  457,083  28%  474,847  4%  
Total  434,985  9%  510,293  17%  507,878  0%  571,375  13%  651,201  14%  

(Source: Leeters & Rikken, 2016)  
  

Tomatoes were the most exported vegetable followed by peppers and cucumbers. While overall cucumbers 
exports more than halved between 2011 and 2015, exports of tomatoes, peppers, lettuce and cabbages 

kept increasing in the same timeframe (see Table 6).  

Table 6. Jordanian vegetable exports (HS07): main products (in 1,000 €)  

Product  2011  2012  2013  2014  2015  

Tomato  161,430  194,547  238,146  300,173  299,161  

Peppers (genus Capscium or 
Pimenta)  

23,945  27,896  27,523  34,340  50,498  

Cucumbers & gherkins, fresh or 
chilled  

87,171  64,682  27,041  41,618  40,880  

Lettuce, fresh or chilled  5,136  6,437  8,618  9,854  17,404  

Eggplants, fresh or chilled  25,953  21,602  10,549  18,097  16,879  

Cauliflowers and headed broccoli  12,136  12,976  9,908  13,360  16,215  

Fresh or chilled vegetables  -  22,602  9,915  10,028  14,176  

Potatoes, fresh or chilled  2,543  4,867  6,768  15,987  4,563  

Olives, fresh or chilled  -  1,082  11,322  2,801  4,359  

Beans, fresh or chilled  5,515  4,183  4,784  5,556  3,958  

Cabbages, kohlrabi, kale and similar  880  2,095  1,083  2,521  2,846  
(Source: Leeters & Rikken, 2016)  
 
Between 2014 and 2016 Jordan strongly increased its imports of fruits and vegetables by around 15% per 
year. In the year 2015 fruits and vegetables imports were worth 330 million euros. Fruits are imported 

more than vegetables. Imported vegetables included chickpeas, lentils, potatoes, broad, horse beans and 
garlic from countries such as Lebanon, Egypt, Canada, Australia or Turkey.  

As of 2016, vegetable exports decreased significantly due to the closing of the border with Iraq and Syria.   
Since the conflict in Syria started, at the border with Jordan, the main commercial roads for exported 
commodities was closed and Jordan lost its strategic position towards Russian, Eastern European and 
Middle East markets.  

2.2.2. End markets and competitors  
Before the start of the regional conflict, the two main export markets for Jordan were Iraq and Syria. 

Presently the main end market for exports has shifted towards the Gulf region, especially the United Arab 
Emirates, Saudi Arabia, Kuwait and Qatar, with more or less similar exports volumes to all these countries. 

Syria and Iraq remain significant end markets, which also import significantly more potatoes from Jordan 
than the mentioned Gulf states (see Figure 1).  

Towards the end of 2018, the Syrian border was opened again intermittently. Jordanian traders were 
hopeful they could regain (part of) their old trading routes. However early 2019 the opening of the border 
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had resulted in an influx of cheap Syrian fresh produce which meant even further competition for Jordanian 

producers.  

For continued Jordanian exports over land (e.g. to the traditional favourable end markets of Russia and 

Eastern Europe) the border situation was and still is too unstable, making importers hesitant to (re)invest 
in Jordan. A few of Jordan’s well performing large exporters still manage to export to Europe via airfreight. 

Some exports from Jordan towards Russia and Eastern Europe are organized via Israel, with increases 

costs and often results in delays.  

Jordan’s main competitors are other Gulf countries, which in the past few years, have greatly improved 
the capacity and the efficiency of the vegetable production sector (De Groot et al., 2018). Countries like 
Oman, Egypt and Iran are also high competitors tailoring to the Gulf market. For the European Union 
market, Spain and the Netherlands are the two main competitors. Even if Jordan possesses a competitive 
advantage due to the seasonality of the production (either off season for European countries or in between 
high seasons of Spain and the Netherlands), the quantities that Jordan could supply are still relatively low 
(Leeters & Rikken, 2016).  

The European continent and the EU remain minor end markets for Jordan’s vegetable exports. Within the 
European continent, the United Kingdom is the main buyer with imports worth 9.5 million euros. The UK 

is followed by Germany and Slovenia (Leeters & Rikken, 2016). For the EU market options are mostly 
high-value products that can be brought profitably to the market via air transport such as strawberry or 

herbs. Some Jordanian exporters also serve lower-end market segments in Europe, tailoring to Arab 

migrant populations who buy in oriental or Arabic minimarkets.   

  

  
Figure 1. Jordanian vegetable exports (HS07): main markets (Leeters & Rikken, 2016)  

  

Looking towards the future, Jordanian producers recognize that most opportunities are indeed found in 
the Gulf states. Although there is serious competition from Gulf states’ own production, the Highlands are 

still well positioned to produce for this market and Jordan Valley can do so too, if crop planning is aligned 

to the Gulf’s gaps.  

This is recognized clearly by export-oriented farmers. Hisham identifies the off-season in Gulf countries 
and schedules its productions accordingly: “I have to choose the right window. In Jordan, we have high 

costs of production. In comparison, Egypt enjoys cheap labour, good water and weather, the soil is fertile 
and of good quality. In Egypt, there is a big market for inputs and it is cheap. In comparison, for sweet 

pepper, all included the costs of production are 4 times lower than in Jordan due to cheap labour and inputs 

particularly.” Similarly, if the price of squash is too low, Osama removes the crop because labour costs 

would be higher than the revenues after harvesting. This is a common crop for summer outside but he 
targets off-season otherwise it is not profitable enough. 
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Right now, Jordan exports more vegetables to Gulf countries than to the European Union as the Gulf 

market generally requires lower standards, implies lower transportation costs and offers easier market 
access due to its proximity. This makes it an attractive end market even if prices are lower than in EU end 

markets. Changing market demand in the Gulf should not be ignored, though. In Gulf states an increasing 

consumer segment is looking for residue-free produce. Several Jordanian traders agree that there is much 

space on the domestic and regional market for ‘common’ products of higher quality and with less residues.  

2.2.3. Export channels of farmers in the pilot project 
SME farmers fondly remember the times before the crisis where Turkish traders would simply come to 

their farms, collect all or most of the produce, pay on the spot and then would leave to take charge of the 
rest of the export process: grading, packaging and shipping. Similarly, before the crisis, contract farming 

with market oriented production objectives was quite common and relatively well organized.  

Since the crisis however, levels of trust and appetite for business risks are low among SME growers and 

contract farming has become rare. Informal trade and supply relations without contracts, however, still 

exist between exporters and farmers. Most farmers that are now part of the pilot project are exporting 

through local market actors or through an export house that they know.  

Farmers often work through different channels depending on the price they are offered and the timing of 

production. The export landscape is therefore very fragmented and most farmers have little to no contact 
with the final buyer or customer to which they are selling. As a result, farmers usually know little about 

what happens to their product after it enters the local vegetable market or export house. There are only a 
few farmers - usually larger scale farmers - who have direct contact with their customer abroad.  

2.3 Summary of key challenges to Jordan’s horticulture exports  
 
Drawing from our months of field work, interviews, observations and existing literature, a range of key 

challenges to Jordan’s horticulture exports are summarized in Table 7. 

Table 7. Key challenges to Jordan’s horticulture exports sector  

Resource 
availability 

Decreasing water volumes available for agriculture  

Increased desertification and salinization 

Soil erosion and decrease of biomass (esp. in open field production systems) 

Production 
and supply 
chain 
challenges 

Limited or low productivity and low quality production  

Low level of knowledge of farmers and laborers on practices to improve productivity, 
quality and marketability of produce  

Very low level of farm record keeping, related low level of farm and business planning 

Weak application of appropriate techniques and technologies 

Low competitiveness and low profitability of horticultural production 

Weak post-harvest practices (incl. sorting, grading) and post-harvest infrastructures 
(incl. packing house management)  

Weak linkages throughout the value chain and low levels of collaboration among 
supply chain actors  

Market 
challenges 

Loss of (access to) original markets, especially Russia and Eastern Europe 

Increased competition from Gulf countries’ increasing own production 

Continuous competition from Mediterranean producers such as Morocco and Egypt 
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Increasing attention in Gulf countries to MRLs, non-compliance to which has led to 
several temporary bans on Jordanian horticulture exports into Gulf countries 

Reputation of Jordan as a supplier of low quality produce for low-end market 
segments. 

Institutional 
challenges 

Weak agricultural services and infrastructure  

Weak business enabling environment  

Low communication and exchange between key stakeholders, research, extension, 
public and private actors 

 

Against the backdrop of the brief sector overview provided in this chapter, the consecutive chapters dive 

deeper into key elements relevant to Jordan’s horticulture sector and specifically the pilot project areas. 
Drawing from the deep-dive analyses on the three key farmers and, again, combined with further field 

work and desk research, a rich picture is created of the environmental and climatological situation, crop 

management practices, use of technology and equipment and knowledge levels of Jordan’s SME 

horticulture farmers.  
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3. Environment & climatological situation  
3.1. Climate 

3.1.1. Climate and agricultural zones 
A large share of 75% of Jordan’s territory has a desert climate where rainfall is low with less than 200mm 
of rain per year. The Western fringe which is relatively small in surface compared to the desert area enjoys 

a Mediterranean climate: two short transitional seasons between a long, hot and dry summer (20 to 35 C̊, 

sometimes higher than 40 ̊C) and a short, cool and humid winter (5 to 10 C̊) (see Figure 2). The country 

is generally divided into 3 main regions with specific characteristics: the desert, the highlands and the 
Jordan Valley. Consecutively these regions are divided into 5 climatic zones (see Figure 2): 

1. The Jordan Rift Valley and Wadi Araba, enjoying a micro-climate that is very favourable for 
the culture of vegetables in the winter season, as it is positioned from 0 to -350 m below the sea 

level with high temperatures. This sub-region enjoys a continuous access to water which is highly 

favourable for agriculture (keeping in mind the issue of water scarcity throughout the country); 

2. The Semi Jordan Valley zone, from 200 to 500m above sea level; 
3. The Highlands, divided in a semi-arid zone and a small sub-humid zone, ranging in average from 

600m above the sea level in the North to 1,500m above the sea level in the South; 
4. The arid zone, defines the border between the highlands and the desert and concentrates more 

than 50% of the country’s arable land where barley, wheat and fruit trees are mostly produced 

through a rain-fed system; 

5. The eastern desert covering 90% of the country, characterized by low rainfalls and a sparse 
vegetation (De Groot et al., 2018; Leeters & Rikken, 2016; Sidahmed et al., 2012). 

 
 

Figure 2. Maximum and minimum daily temperatures Highlands (Amman) and Valley (Deir Alla) (De 

Groot et al., 2018) 

 

Even if large-scale vegetable and fruit farms in the desert area exist in specific locations, the two main 
agricultural production zones are the Jordan Valley and the Highlands. Arable land is scarce in Jordan as 

only 5 to 6% of the country is considered so (De Groot et al., 2018; Leeters & Rikken, 2016).  
 

3.1.2. Precipitation and water sources 
Jordan is one of the four driest countries in the world. Rainfall is extremely variable according to the regions 

and the seasons. As the climate is arid in most of the country, the overall evaporation is high, estimated 

at 92.5% of the annual precipitation. Rainfalls are very low (50mm per year) in the desert area covering 
80% of the country. Therefore, rainfalls are mostly concentrated in the highlands (500mm per year) and 

the Jordan Valley (ranging from 120 to 350mm per year). These rains are mostly concentrated in the 
winter and early spring seasons (Sidahmed et al., 2012) and spread between November and March in 

violent episodes, even causing soil erosion and local floods (De Groot et al., 2018). 
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Water sources and resources are 

thus scarce and seasonal in 
Jordan. Groundwater sources are 

in most cases pumped at their 

maximum sustainable volume or 

sometimes over-pumped, leading 
to a severe decline groundwater 

table levels and a decline in water 
quality. 73.5% of the surface 

water is used for irrigation, 

especially coming from the Jordan 

Valley. Treated wastewater is also 
used for irrigation purposes but 

mixed with freshwater to dilute 
pollutants (Sidahmed et al., 

2012).  

The situation observed in the 

different farms visited shed light 

on the issue of water access. In the Jordan Valley water access is fairly simple: farmers, including Hisham, 

are connected to the King Talal dam to access irrigation water. In contrast, farmers in Amman and North 
Jordan such as Osama Tamimi and Basim Al-Ajari owned their personal water well. They report that digging 

water wells is nowadays forbidden by the government. Most crops are grown under greenhouses (tunnels) 
and drip irrigated. Problems with poor water quality and unsustainable water extraction rates for irrigation 

purposes are reason for concern.   

3.2. Growing seasons 
In the Jordan Valley farmers are able to produce vegetables all year round as temperatures are warm 

enough in winter. Farming systems are defined by the use of greenhouse tunnels, which enable the 
production of 3 vegetable cycles per year and the extensive use of drip irrigation systems (De Groot et al., 

2018; Leeters & Rikken, 2016; Talozi et al., 2015).  

Table 8. The Jordan supply calendar for vegetables 

Crop J F M  A M J J A S O N D 
Cucumber regular and european              
Cucumber thorny              
Beans              
Cabbage              
Cauliflower              
Eggplant              
Hot pepper              
Sweet pepper              
Hungarian pepper              
Lettuce              
Okra              
Peas              
Squash              
Tomato              
Onion              
Asparagus              

Source: Leeters and Rikken, 2016 

The vegetable production calendars of the three farmers included in the deep-dive analysis are presented 
in Table 9. Further statistical data for their three respective production regions are included in the annexes, 

providing details about production in summer and winter for the Jordan Valley and the Amman and Mafraq 
governorates. Table 8 and the relevant annexes show that many crops are grown throughout the year, 

which can be explained by a favourable climate as well as the use of plastic tunnels to grow vegetables. 

Figure 3. Vegetation and precipitation in the different climate areas 

(Leeters & Rikken, 2016) 
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Table 9. The vegetable calendar of the three ‘deep-dive’ farms 

 Month 
Farm System Crop J F M A M J J A S O N D 

Osama 

Open field Lettuce winter 
Every 2 weeks: 5,000m² planted        
 Harvest       

Open field Lettuce summer 
     Every 3 weeks: 5,000m² planted   
      Harvest  

Tunnel Squash 
Planted            
  Harvest period        

Tunnel 
Tomato   Planted          
Newton      Harvest period     
Other varieties      Harvest period 

Hisham 

Tunnel Cucumber 
        Sowing/planting   
Harvest 
end 

          Harvest 
start 

Tunnel 
Sweet pepper 
early 

       
Sowing/ 
planting     

Harvest end          
Harvest 
start 

Tunnel 
Sweet pepper 
late 

           Sowing/ 
planting 

   Harvest       

Basim 

Tunnel Tomato 
 Planted           
    Harvest     

Tunnel Sweet pepper 
 Sowing/ 

planting           

    Harvest      
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3.3. Soil 
The three farms where deep-dive analyses were carried out are located in specific soil regions. The farm 

of Hisham is located in the Jordan valley where the dominant soil type is classified as a Camborthid Aridisol 

(USDA).  

Both the farm of Osama and Basim are situated in the Northern Highlands dissected limestone plateau 

where a xeric moisture regime is prevalent, cool and moist in winter time and warm and dry in summer 

time. Most soils of the plateau are classified as a Xerochepts and Chromoxererts. Limititations are the 
effective soil depth and the content of rock stones in Xerochepts. Chromoxererts of the Vertisol taxonomy 

order are deep clay soils which are fertile and have high water holding capacity. This is positive since it 
means adding nutrients and water is not needed on a daily base.  

The farm of Osama is located just south of Amman where the soil is predominately an alluvial soil with an 

ustic aridic soil moisture regime. This means that the stored water plus the rainfall is less than the 

evaporation from the soil or meaning there is a water deficit. It also means that most of the time the soil 
is not moist. The soil itself can be classified as a clay soil. 

Table 10. Soil composition on the 3 deep-dive farms  

Farm Sand % Silt % Clay % Soil type 
Hisham 11.3 27.7 61.1 Clay 
Osama 9.4 28.5 62.1 Clay 
Basim 14.9 34.2 50.9 Clay 

 

Soil samples to establish soil fertility were taken in April 2019 from inside tunnels at the three farms. At 

Hisham both cucumber and sweet pepper were in the production stage. At Osama and Basim the tomato 

crop was 4 weeks old before production. Lettuce soil was taken pre-planting. Samples were split into two 
equal parts: one part was sent to NARC laboratories and the other part to Eurofins Netherlands. NARC  

analysed the samples according to the methods described in ICARDA - Methods of Soil, Plant, and Water 
Analysis: A manual for the West Asia and North Africa region. Eurofins has analysed the samples using the 

“Kasgrond” methodology where just water is used as extractant. 

Based on the results, it seems that especially the availability of phosphorus and trace elements is a limiting 

factor. The availability of these elements is low since the pH is relatively high, a lower pH (5.5–6) is more 

optimal for those elements. Not known yet is which fertilizers the farmers apply exactly and at what 

quantities.  

Soils show high NaCl content and also the EC of the soil is higher than advised. The soil sample taken at 

the lettuce field of Osama was taken before planting and represents a starting point. There, the EC is 
already 0.9 while the EC from fields with crops already present and where fertigation takes places for a 

period of time already the EC is quite high with values of 1.4 to 2.0. These are higher than the target 

values ranging between 1.0 for cucumber and 1.4 for tomato and lettuce. Also sodium chloride content is 

high of soils at Hisham and Basim. As a result, water is needed to flush out salts sufficiently. 

Except for Osama tomato, the nitrate content of the soil at all other crops is in line with the target values. 

At Osama most likely too much nitrate is added to the fertigation. 

Results of the analyses are presented in tables 11 and 12. 

 

Based on these findings, it is recommended to develop a fertigation strategy in line with the specific 

crop need and the soil status. For these three farms, fertigation strategies will be developed and 
tested for cucumber, sweet pepper and tomato. 
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Table 11. Results of Kasgrond analyse by Eurofins (target values given in the first four columns and 
results presented in the last five columns). 

Parameter Unit 
Target 
lettuce 

Target 
tomato 

Target 
cucumber 

Target 
sweet 
pepper 

Hisham 
cucumber 

Hisham 
sweet 
pepper 

Osama 
tomato 

Osama 
lettuce 

Basim 
tomato 

pH  
    7.5 7.5 7 7.2 7.2 

EC mS/cm 
25oC 

1.4 1.4 1.0 1.1 2.0 1.7 2.0 0.9 1.4 

NH4 

mmol/L 

0.1 0.1 0.1 0.1 0.2 <0.1 0.1 <0.1 0.3 

K 3.0 2.2 1.8 2.0 1.4 1.6 0.3 0.1 0.5 

Na     8 8 2.6 2.6 5.3 

Ca 3.3 2.5 2.2 2.5 2.9 2 5.6 1.9 2.8 

Mg 1.0 1.7 1.2 1.2 1.5 1.1 1.9 0.7 1.3 

NO3 5.0 5.0 4.0 4.5 5.2 3.5 12.1 2.7 5 

Cl 0.0    5.8 6.6 3 1.3 4.7 

S 3.5 2.5 1.5 2.0 3.2 2.4 0.8 1.4 1.2 

HCO3     0.7 0.9 0.3 0.6 0.6 

P 0.1 0.1 0.1 0.1 0.04 0.05 <0.03 <0.03 0.08 

Fe 

umol/L 

 8.0 8.0 8.0 1.2 0.5 <0.5 <0.5 <0.5 

Mn  1.0 1.0 1.0 <0.5 <0.5 <0.5 <0.5 <0.5 

Zn  1.0 1.0 1.0 <0.2 <0.2 <0.2 <0.2 <0.2 

B  15.0 15.0 15.0 23 21 8.1 9.6 12 

Cu  0.5 0.5 0.5 0.4 0.4 0.4 0.3 0.4 

Mo  0.3 0.3 0.3 0.2 0.2 0.1 0.3 0.3 

Si mmol/L     0.34 0.25 0.21 0.2 0.27 

NB: Blue marked cells means measured values are higher than desired, orange marked cells means values 
are lower than desired. 

For the NARC results no target values are known, but based on the results it seems that P (analysed using 
Olsen method) is quite high with this method which is different from the “Kasgrond” result where it is 

assessed as low. The same applies for K results which according to the NARC result seems quite high. 
When converting the result an amount of at least 750 kg K2O/ha is present. A normal tomato crop requires 

about 500 kg K2O/ha. Nevertheless both methods indicate higher levels present at Hisham and lower levels 

at Osama and Basim. For pH, EC, Na, and Cl the NARC results are in line with the “Kasgrond” results.  

CaCO3 content in all soils is quite high, also availability of Ca is good according to the Kasgrond analyse. 

Therefore is seems not needed to add expensive Calcium fertilizers to the crops. In spite of chicken manure 

use, ranging between 10 to 20 tons/ha the organic matter content is low. Not shown here results of Eurofins 
showed organic matter contents of 4% for Osama lettuce while the NARC results shows only 0.1%. The 

difference in these results cannot be explained yet while the analytical methods used by both laboratories 
for measuring this parameter are more or less the same. 
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Table 12. Results of NARC laboratories analyse 

Parameter Unit 
Hisham 
cucumber 

Hisham sweet 
pepper 

Osama 
tomato 

Osama 
lettuce 

Basim 
tomato 

pH  8.1 8.3 8.0 8.2 7.9 

EC  dS/m 1.7 2.5 2.2 0.6 2.3 

Ca 

meg/L 

3 5.2 8.1 1.6 3.2 

Mg 9.5 12.8 9.8 2.4 15.8 

Na 5 7 3 1 5 

Cl 2.5 7.5 7.5 2.5 5.0 

CO3 0 0 0 0 0 

HCO3 2.5 2.5 2.5 2.5 2.5 

SO4 12.2 15.1 11.0 0.5 16.4 
Total 
Cations 17.2 25.1 21.0 5.5 23.9 

Na% % 27.1 28.3 14.8 26.8 20.4 

SAR calculated 1.9 2.4 1.0 1.0 1.6 

P 

ppm 

64.0 129.3 64.4 43.9 104.8 

K 838.5 953.6 412.5 320.4 458.6 

Fe 7.8 15.0 5.8 6.2 4.3 

Mn 3.8 4.2 10.0 4.0 4.8 

Zn 3.3 3.1 2.3 5.1 114.8 

Cu 3.4 3.8 1.6 3.9 1.5 

Pb 0.56 0.64 0.29 0.32 0.37 

Cd 0.092 <0.004 <0.004 0.087 <0.004 

CaCO3 

% 

25.6 24.1 7.3 9.1 15.7 

Org. mat 1.5 1.4 0.2 0.1 0.5 

N 0.1 0.1 0.1 0.1 0.1 
 

Since fertigation recommendations developed for the first pilot farmers have been based on the Dutch 

Kasgrond analyse method it is recommended to continue with this method. With this method also the 
availability of nutrients is estimated to a safe level, since it extracts nutrients from the soil using a water 

extraction method only. With the NARC methods nutrients are extracted using weak acids which can lead 

to higher concentrations measured than actually available, especially in the case of alkaline soils. 

 

3.4. Water 
In general the production of vegetables requires large quantities of water. On average vegetables of all 

sorts need about 3 – 3.5 l/m2 per day, which is about  350 l/m2 for one crop cycle. For one dunnum or 
1000 m2 a total of 350 m3 water is therefore needed. However, differences in crop requirements are present 

based on crop type and climatic conditions. A study by Fileccia et al. (2015) indicated that in Jordan for 
every ton of cucumber produced 30 m3 water is required, for 1000 m2 and a yield of 12 t cucumber the 

water use is then 360 m3/1000 m2. Similar amounts are given for tomato and sweet pepper.  

The tunnels of the visited farmers have about 12 driplines of 50 m each with 30 cm distance between 

drippers which results in 2000 drippers per tunnel. Each dripper has an effective output of 3 l/hr.  Irrigation 

Recommended is to take soil samples again at all three farms in August just before the start of a new 

season and before chicken manure is applied. This is needed to re-assess the soil starting point.   
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takes place every 2 days for 1 hour during a crop cycle of 120 days. This results in 360 m3/1000 m2 which 

is in line with the crop requirement of approximately 350 to 360 m3/1000 m2 per season.  

The source of water is different per visited farm. In the Jordan valley water is supplied to the farms from 

dams like the King Talal dam. The water in these dams is from recycled treated water and from collected 
rain water. The quality of the water from the dams seems not to be optimal for vegetable cultivation when 

comparing the measured King Talal dam water values with the FAO standards (Table 13). Salinity of water, 
pH and presence of toxic elements (e.g. Boron) are important criteria. According to the FAO salinity 

measured with an EC meter should not exceed 0.7 dS/m or TDS (total dissolved solubles) value should not 

be higher than 450 mg/l. From the table it is clear that compared to the Jordanian guidelines the measured 

water values are below the maximum values. Compared to FAO guidelines which are presented in the table 
as well, the water is usable but with some restrictions. This means that in practice, no optimal fertigation 

schedule can be applied.  

All Jordanian farmers have to consider the high pH and salt content. For this reason they cannot add all 

the desired quantity of nutrients to the irrigation water and thus not all nutrients will be available to the 
plant. In the example of the King Talal dam most salts are from NaCl making it difficult to apply an optimum 

nutrient solution. Na, Cl and HCO3 are salts not taken up by the plant but left in the soil and thus increasing 

salinity of the soil. At saline conditions water uptake by the plant is reduced.  

The current EC is reasonable but visited farmers mentioned that in some years the EC can be as high as 3 

dS/m. Adding fertilizers to the water will increase EC even more making it difficult for the plants to take 

up water. Therefore it is essential to use high quality fertilizers containing not too much other salts besides 
the needed plant nutrients. Regarding the pH of the water, it is best to keep it slightly acidic to prevent 

blocking of the drippers and enhance uptake of trace elements. pH of the irrigation water therefore is too 
high and recommended is to add an acid (HNO3 or H2PO4) to the fertilizer stock concentration at the farm 

to reduce the pH.  

 
With the current water quality soilless cultivation is possible in the future only in selected areas where 

water quality is acceptable. The highest impact will be achieved when water quality of the sources (e.g. 
King Talal dam water quality) is improved, as it can greatly increase the areas where soilless cultivation 

can be made possible.  

In case the authorities are not able to improve water quality farmers could try to improve water quality on 

their own farms. The best way for doing this is to use the reverse osmosis technique but this can be costly 
for individual farmers. An estimate is that this technique will cost about 50 piaster per m3 water. Costs for 

one tunnel on top of the current water fee will be then 500 m3 per season times 50 piaster making 250 
JD/tunnel.  

Since the water contains reasonably high amounts of salts, especially Na and Cl it is not recommended to 
reduce water quantities since salt build up in the soil is prevented by enough drainage. Furthermore it 

seems based on a rough estimation, that applied water volumes are currently not high and are actually in 

line with crop requirements. However, irrigation volumes are not currently registered by farmers and 

detailed measurements are needed to collect reliable data.  To fill the data gaps on fertilizer and irrigation 
use at pilot farmers, currently water gauges are being installed at several key farmers.   

 

Recommended is to take water samples at the farms and analyse on EC, pH, Na, Cl, HCO3, CO3, 

NO3, P and K. This is necessary to draft the best fertigation strategy possible when farmers have no 

other option than simply using this available water. 

Recommended is to check the exact output per dripper and to obtain accurate data on irrigation 

frequency and duration at all farms through installation of water gauges and/or adequate record 
keeping. 
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Table 13. FAO recommendations for irrigation water values, King Talal Dam and farm water values 

 
EC 
(mS/m) 

pH TDS 
(mg/l) 

Na 
(meq/L) 

Cl 
(meq/L) 

B 
(meq/L) 

HCO3 
(meq/L) 

NO3 
(meq/L) 

FAO values for 
irrigation water 
without any 
limitations to 
use 1) 

< 0.7 6.5 – 
8.4 < 450 < 3 < 4 <0.7 < 1.5 < 0.08 

FAO values for 
irrigation water 
with some slight 
to moderate 
restrictions in 
use 1) 

0.7 – 1.0  450 - 
2000 

3 – 9 4 – 10 <0.7 – 
3.0 

1.5 – 8.5 0.08 - 
0.5 

Jordan 
guidelines for 
reclaimed water 
used for 
irrigation water 
2) 

 6-9 1500 10 11  6.56 0.14 

King Talal dam 
surface values 2) 

 8.9 921 
 
10 

10  1.9 0.63 

King Talal dam 
bottom values 2) 

 8.9 910 10 10  1.9 0.61 

Hisham Al Taji 
Water basin 0.9 8.8       

Osama Tamimi 
Water basin 0.4 7.9       

Basim Al-Jahari 
Water bore hole 0.9-1.0 7.5-

7.9 
      

Source: 
1) FAO irrigation (http://www.fao.org/3/T0234E/T0234E01.htm#tab1) 

2) Al-Taani  et al., 2018. 

 

Among SME farmers there is a difference in 

concerns about the price of water between 

farmers partner farmers in Jordan Valley and the 
Highlands (both Amman and Northern). Farmers 

in Jordan Valley pay around a factor 10 less for 
their water usage compared to farmers in the 

Highlands. Taking into account that research has 

shown that water levels are receding more 

rapidly and are under a dangerous threshold in 
the Highlands, interventions on the reduction of 

water usage can therefore be seen as more 
urgent and impactful in the Highlands. Some 

farmers in the Highlands are worried about the 

fast decline of aquifer water but do not feel 

personally responsible for this and are more 
concerned by the low prices on the market, pests 

eating away at their crops or the price of labour. 

 

 

Picture 1. Basin used for irrigation at Hisham’s farm, left 

the pump unit and barrel used for fertigation 

 



20 
 

4. Use of technologies and equipment   
4.1. Irrigation and fertigation equipment 
The majority of Jordan’s SME farmers cannot afford advanced technologies and equipment, reason for 

which very few farmers in the SME segment use high-tech greenhouses. The economic perspectives of the 
horticulture sector are limited, and as such many farmers are not willing or able to invest in inputs that 

are considered expensive, even of these could help modernize and optimise their farming system (Leeters 
& Rikken, 2016).  

The water efficiency margins (added value per cubic meter of water used) are quite low in comparison with 
neighbouring countries such as Israel and Palestine. This is due to several factors, including the use of 

different crop varieties in these countries, better produce quality reaping higher prices in end-markets, 

better farming practices and management and better application of water saving techniques and 

technologies (greenhouses, sensors, weather stations) (De Groot et al., 2018). 

Of the three deep-dive farmers, Osama Tamimi and Hisham Al Taji own a water basin to irrigate their fields 

and tunnels. Basim Al Ajari owns a water well for irrigation; he is pumping water into a big tank. All farmers 
have a pump. Due to the scarcity of water in the country and the unsustainable use of the existing wells, 

the Jordanian government does not allow to dig wells. The three farmers interviewed use a drip irrigation 
system which is common in Jordan as most crops are irrigated with such system. The three farmers visited 

are also using the irrigation system to fertilize directly through fertigation. Linked to their water source, 

the drip irrigation system is installed in both tunnels and open fields on all farms.  

Following a dripper test on Hisham Al Taji’s farm, it became clear that the drip irrigation tubes did not 

deliver the same amount of water in each hole alongside the drip line (see Table 14). On average the 

drippers are supposed to discharge 4 l/hr, but only discharged  2.7 l/hr. The variation between drippers is 
high and ranges from 1.9 l/hr  to 4.1 l/hr. This means that some plants will receive the right amount of 

water and fertilizers and others will not receive enough. This issue is compensated a bit by using 3 drip 
lines instead of 2 per bed and by turning on the irrigation for a longer period than necessary. In this case 

however, some plants will receive too many nutrients and water which will leach and drain away.  

The farmer explained this situation pointing out the low water quality charged in sediments and calcium 

carbonate. Due to the high pH, not all salts will remain dissolved in the water and start precipitating inside 

the drip lines and clog the lines and drippers. This indeed can result in less output and variation in output 

between drippers. Hisham tried to treat the drip system with phosphoric acid but it seems that it damaged 
the system which had bad repercussions on the following season. In his view, treating the water had 

affected the soil. Lateral drips should last for 7 years, but Hisham Al Taji is replacing them every 2-3 years. 

It is expected that this issue is common among other farms where water quality is and pH  is high.  

 

Irrigation system test at Hisham Al-Taji farm 

Table 14. Flow test of the drip irrigation system in a tomato greenhouse at Hisham Al-Taji’s farm 

Cup 1 2 3 4 5 6 7 8 9 10 Mean 
Water flow in ml/2min 79 71 64 138 68 110 64 115 133 62 90.4 

Conversion in l/hr 2.4 2.1 1.9 4.1 2.0 3.3 1.9 3.5 4.0 1.9 2.7 
 

Test length was 2 minutes. On average 90.4 ml/2 minutes gives an output of 2.7 l/hour. Based on the 

quick test of the drippers two conclusions can be drawn. In the first place the drippers give a lower output 

than the farmer expects. In theory the drip output should be 4 l/hr while it is 25% less in reality. Secondly 
the variation between drippers is large with the highest output being 4.1 l/hr and the lowest being 1.9 

l/hr. The result of this is that plants in some parts will receive enough water while other parts in the tunnel 

will receive insufficient quantities. 
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Picture 2. Irrigation system test in Hisham Al Taji farm 

 

For fertigation, farmers are  directly mixing water and fertilizers in barrels or tanks before entering in the 
drip system (see Picture 3). 

Picture 3. Fertigation techniques: mixing water and fertilizers in Basim Al Ajari farm 
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Table 15. Cultivated area of vegetables by type of crop, plantation and irrigation system, Jordan, 2017 

Crop 

Area by type of plantation and irrigation system 
Total area 
of crop 

Percentage 
of irrigation 
with drip 

Plastic houses Plastic tunnels Open field 

Drip  Surface Drip  Surface 
Irrigated Non-

irrigated Sprinklers Drip Surface 
Tomato 31,053 805 2,615 20 0 83,942 3,255 256 121,945 96% 
Squash 615 33 2,052 6 0 24,264 341 341 27,573 98% 
Cucumber 15,763 170 3 4 0 270 260 72 16,542 97% 
Sweet pepper 10,926 94 40 0 0 5,739 431 163 17,394 96% 
Lettuce 449 40 0 0 0 12,592 565 3 13,649 96% 

Source: DOS, 2017 

 

Picture 4. Drip irrigation system at the farm of Osama Tamimi 
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4.2. Protected cultivation 
In Jordan Valley 10 to 20% of vegetable production takes place in tunnels. The arc shaped tunnels are 

approximately 45 m long and about 3 m high in the centre. The surface of one tunnel is about 500 m2. The 
construction is made of metal pipes and is covered with plastic. The front and the end of the tunnel is 

closed with a net. At some farms this net is closed properly but at many other farms it is just half open.  

Ventilation and temperature management inside the tunnel is an issue. Due to the length and limited height 

the estimated ventilation is about 10%, while more than 30% is needed. Limited ventilation leads to 

increased temperature inside the tunnel which can reduce plant growth, but also it leads to humid 

conditions inside the tunnel favouring fungal diseases such as downy mildew in cucumber and late blight 
in tomato. Farmers try to increase ventilation by opening the plastic on the side. However, this increases 

the risk of pest insects entering the tunnel that will attack the crops inside, such as white fly, thrips, mites 

and aphids and tomato leaf miner. 

Light inside the tunnel is normally about 60% of the outdoor light level, as became clear when measuring 

the light outdoors and indoors using a lux meter. When tunnels have new plastic about 85% of the outdoor 

light level is achieved inside. The light intensity inside the tunnel however is not uniform. This is because 
the tunnel is covered with more than one sheet of plastic. In order to have a closed roof the plastic sheets 

are overlapping each other. At the places where the plastic sheets are overlapping each other and a double 
layer of plastic is present, the light inside the tunnel underneath those spots is reduced even more. 

Estimated is that about 20% of the tunnel surface has less light as a result of this. Less light means lower 

production due to reduced light interception by the plants. On the other hand less light means less radiation 

resulting in lower temperature inside the tunnel. 

 

 

It is recommended to perform a quick economic analysis on an improved greenhouse type which 

can lead to a higher production. Examples of an improved greenhouse can be found at the premises 

of Bakker Brothers in Amman. This type has a rooftop ventilation which can provide a better climate 
inside the greenhouse and is higher compared to the present tunnels used.  

In order to have more insight in tunnel climate recommended is to install simple max-min 
thermometers and record daily the temperatures at all farms. Thermometers could be placed at 

different spot, 10 cm above the soil in the crop, mid and above the crop. 

Picture 5. Typical tunnel for vegetable production in 

Jordan. Note the slits in the plastic opened with a 

wooden stick 

Picture 6. Tomato crop inside a tunnel 
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4.3. Farm mechanization and other equipment  
 

Inside the tunnels not much mechanisation is present. Planting, weeding, plant management, spraying, 
harvesting is all done using manual labour. Only land preparation is done using machinery. According to 

Leeters and Rikken, the sector is ready to upgrade to more mechanised techniques and related equipment 

but farmers are constrained by the poor market opportunities that prevent farmers from investing (Leeters 

& Rikken, 2016). 

All three farmers are ploughing their land before transplanting. Hisham Al Taji uses a rotovator. Osama 

Tamimi and Basim Al Ajari are also ploughing at the end of each crop cycle after removing the crop and 
the mulch. Osama Tamimi is also ploughing between every cycle for lettuce production (3 times).  

Farmers have little equipment at their disposal at the post-harvest stage. With the exception of cardboard 
or plastic crates or boxes used to harvest and collect the fruits, the visited farmers did not have cold 

chambers to conserve the fruits before the trader would come to pick up the harvest. This echoes the study 

of Leeters and Rikken who have observed similar conditions (Leeters & Rikken, 2016).   
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5. Crop management  
5.1. Starting materials (nurseries, seeds, varieties) 
Jordanian farmers usually have access to a large range of inputs for vegetable cultivation, from seeds to 

mulch from national and international dealers. They can also benefit from the presence of large nurseries 
to buy seedlings. Nonetheless, due to the weakening of the sector and the market opportunities with the 

Syrian war, their competitiveness compared to actors located in neighbouring countries is low and they 
struggle to deliver quality work at competitive prices (Leeters and Rikken, 2016). 

Osama Tamimi owns one of the largest 
nurseries in Amman. Every year he 

grows the same amount of seedlings 

split in 20 tunnels (even though in the 

last few years his production has 
decreased from 30 to 40%). The main 

issues faced in the nursery are 
infestation from all sorts of insects, 

mites and fungal diseases. On the 

following pictures, a blue residue can be 

observed very clearly on the leaves of 
the seedlings, sign of heavy spraying 

techniques. In addition, safety and 
responsible measures for agrochemicals 

handling were not followed as is visible 

on the pictures as well. This picture 

shows leakages of agrochemicals, 
stagnating on the ground and open bags 

of agrochemicals or fertilizers.           

The two other farmers are buying 

seedlings from nurseries, usually in 
slightly higher quantities than necessary 

in case of issues in the field. Both of 
them have emitted fears about the good 

health of the seedlings when they buy 
them due to poor sanitation and hygiene 

control: workers are smoking while 

handling seedlings or there is no 

disinfection of trays anymore. 
Contamination with fungal diseases or 

pests is not uncommon. 

Currently farmers plant 4-5 week old seedlings, about a month before they start producing. An 

improvement could be to keep plants longer in a nursery and introduce bigger plants in the tunnels,  
planting them at the same time. This increases productivity in the tunnel by an increased crop cycle. In 

the nursery more space would be required to raise the seedlings and to space them out more until they 

reach the desired plant stage. Also the nursery would require more materials in terms of containers and 

potting soil. This all will result in plants of a higher cost but will most likely result in increased productivity. 

The use of improved seeds and varieties meeting the market demand is well adopted by the farmers. 

Usually, farmers buy the seeds, send them to the nursery house and get seedlings back right before 
transplanting. Table 16 presents the varieties used by the three key farmers. A more detailed overview of 

available varieties for key crops is provided in the Annexes. 

Pictures 7a, 7b, 7c. Pictures of Osama Tamimi’s nursery 

business 
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Table 16. Varieties used in visited farms 

Crops Osama Tamimi Hisham Al Taji Basim Al Ajari 

Tomato 

1. Cherry plum, variety rosso 
2. Cherry tropical cluster, Nunhems 
3. Cluster Muskatel , Rijk Zwaan 
4. Cluster tomatoes (100g), Ikram, 

Syngenta 
5. Cluster tomatoes (100g) Redguard, 

Nunhems 
6. Cluster tomatoes (100g) Kaito, Rijk 

Zwaan 
7. Tomato Newton, Syngenta 
8. Tomato Seyran, Nunhems 

 

1. Newton, 
Syngenta 

2. 129, Seminis 
3. Cordoba, Yara 

Cucumber  

Panel of varieties used but main 
ones are:  
1. Multistar RZ F1, Rijk Zwaan 

(mini cucumber)  
2. Jungla RZ F1, Rijk Zwaan 

(snack cucumber) 

 

Sweet 
pepper  

1. Clavesol RZ F1, Rijk Zwaan, 
for red peppers 

2. Lario, Syngenta for yellow 
peppers 1)  

3. Eroni 
4. Solero F1, Nunhems  

Solero, Nunhems 

Squash Shouq, Syngenta (old name Annita)   

Lettuce 

Winter: 
3 varieties but main one is Patagonia, 
Rijk Zwaan 
Summer: 
Cartagnova, Seminis 

  

1) Lario seems to be positioned as a green type sweet pepper by Syngenta. Not sure if the information from the farmer 

is understood correctly. 

 

5.2. Fertilizer management  
In both open field and tunnels fertigation is applied. Both water soluble fertilizers and water are applied to 

the crop using a drip-tape system. Every day or every other day water is applied and depending on the 
schedule, selected fertilizers are applied together with the water. When fertilizers are applied these are 

first dissolved in a 200 l barrel to which (by venturi principle) the concentrated fertilizer is added to the 
irrigation water. About 1 hour of irrigation then takes place and when fertilizers are added this is done 

during the last 15-20 minutes of an irrigation cycle.  

Before planting, chicken manure is applied at rates of 10 to 20 t/ha. Farmers apply fertilizers with the drip 

system after every 4 days. Unknown yet are the exact amounts per application date. However, based on 

information obtained it seems that farmers are not always using the most efficient fertilizers in terms of 

costs and agronomy. Indications are that during a crop cycle significant amounts of ammonium are applied, 
which has a negative effect on crop growth and product quality. 

Based on the data already gathered on soil nutrient content and water quality, fertigation strategies will 

be developed including fertilizers that are currently available in Jordan. This will be done in cooperation 

with WUR Glastuinbouw and the developed schedules will be shared with the three farmers in August. 

To enable our own calculations and projections, a detailed overview was made of available fertilizers, 

common brands and formulations as well as costs. This overview is provided in the Annexes. 

Recommended is to obtain more accurate data on exact water volumes per tunnel per day for a whole 

season and to obtain accurate data on fertigation schedules. For this farmers should take daily 
records. 
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5.3. Crop protection  
In vegetable production, crops are always susceptible to a range of pests and diseases. Currently the main 

strategy of Jordanian SME farmers is to control them using pesticides. Farmers apply pesticides routinely 
based on calendar spraying. No IPM principles are being used, e.g. scouting is not done and also beneficials 

are not used. When using chemical crop protection products, recommendations provided on the label 

regarding preharvest intervals, recommended doses and user instructions regarding spray intervals are 

not always followed properly. Farmers are not always aware which pesticides are actually registered for 
legal use in Jordan, sometimes using pesticides that are no longer registered. The registration system in 

Jordan is also not very clear and straightforward yet. 

In the tunnels crops are grown in the soil and not on a soilless medium. This means that soil borne diseases 

can be a threat or problem. Most farmers try to implement a crop rotation with different crop families but 

due to the limited number of crops farmers are interested in, the rotation frequency is quite narrow (one 

year tomato and the next year cucumber followed by tomato again as an example). Other farmers, 
especially in the Jordan Valley, report they sometimes repeat tomato year after year as tomato is their 

most promising or only marketable crop. This will lead to a build-up of nematode infestation levels (root 
knot nematode). Soil disinfestation using chemicals and solarization are strategies used to control this.    

For pest control a wide range of active ingredients is used. However, when pyrethroids (3A), carbamates 
(1A) and organophospates (1B) are used too often, insects most likely will develop resistance and as a 

result the efficacy of pesticides from these three groups is limited. Especially for thrips, white fly and aphids 

active ingredients belong mostly to group 3A, 4A and 1(A and B). Presumed is that the control of these 

pests will therefore be difficult due to possible resistance levels.  

The overuse and incorrect use of crop protection products has caused the instalment of temporary bans 

by importers (for example in 2017 a temporary import ban was instated by the Gulf states on vegetables 
from Jordan). Recent research has shown that in some cases products on the local market exceed Maximum 

Residue Levels (MRL) set by the European Union (Algharibeh and Alfararjeh, 2017). In tomato residues  
mainly insecticides were found, but none of them exceeded the MRL. In sweet pepper exceeding MRLs 

were found for the fungicide propiconazole and the insecticide chlothianidin. Also for the miticide pyridaben 

and clofentazine exceeding levels were found. In squash (zucchini) exceeding levels were found for the 

fungicide hexaconazole. In lettuce exceeding levels were found for thiacloprid.  

Results are not surprising since tomato has mainly problems with insects transmitting viruses. While these 

can be relatively easy to control, the standard mode of operating among Jordan’s SME farmers is to spray. 
In sweet pepper a lot of damage can be caused by mites and thrips which are hard to control  - therefore 

a lot of insecticides are used. In squash a major problem is powdery mildew for which hexaconazole is 
applied. In lettuce virus transmitted by aphids are a problem and for that chlothianidin is used. The main 

cause of exceeding MRLs is not observing the pre harvest interval an perhaps also in combination with 

applying pesticides at a higher dose than recommended.   

The three farmers mention that they have not exceeded maximum residue levels in the past. After our 

own MRL tests on several products harvested from 6 project farmers, it became clear that two of them 

actually did violate certain MRLs and were applying active ingredients which have been prohibited in Jordan, 
notably carbendazim and chlorfenapir. Details of these MRL analyses and summaries on national-level MRL 

testing are provided in the Annexes.   

Recommendations are (1) to introduce scouting using traps to monitor the level of infestation by insect 

pests at all farms; (2) farms should record their use of pesticides, date, brand name, used dosage, 

total quantity applied per tunnel. Data registered accordingly need to be checked with the 

recommended label dosage and timing. Pre- harvest intervals should be observed and pesticides should 
be checked with the list of registered pesticides; (3) samples should be taken from harvested products 

and analysed on residue levels to gain better understanding of the nature and scale of MRL problems 

among project farmers.  
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Introduction of Integrated Pest Management (IPM) in the current tunnels with biological control is only 

possible when the construction of the tunnels is optimized. To create a proper climate inside, the tunnels 
are opened frequently to enhance ventilation, which leads to inflight of pests and would likely result in the 

loss of natural enemies introduced in the tunnel. In this way the pest population would become too high 
and the natural enemy population too low to reach an effective control of the pest. In the short term 

therefore, it is likely that the main control strategy will remain the use of pesticides.  

 

Opportunities do exist to help farmers move away from simple calendar spraying. Scouting by inspections 
and through the use of simple traps (e.g. pheromone and sticky traps) is a useful first action.  

 

Table 17. Common pest at different pilot farms and the active ingredients used to control them 

Active ingredient Irac 
code 

Tuta 
absoluta 

Thrips Whitefly + 
aphids 

Spider mites + 
broad mites 

Alpha – 
cypermethrin 

3A x x   

Lambda - 
cyhalothrin 

3A x x x  

Deltamethrin 3A x x x  
Betacyfluthrin 3A x x x  
Methomyl 1A x x   
Indoxacarb 22A x    
Emamectin 
benzoate 

6 x    

Spinosad 5 x    
Lufenuron 15 x    
Teflubenzuron 15 x    
Chlorantraniliprole 28 x    
Thiocyclam 14 x x x  
Methiocarb 1A  x   
Acephate 1B  x   
Imidacloprid 4A  x x  
Acetamiprid 4A  x x  
Thiamethoxam 4A  x x  
Thiacloprid 4A  x x  
Abamectin 6    x 
Spiromesifen 23    x 
Bifenazate UN    x 
Chlorfenapyr 13    x 
Cyflumetofen 25    x 
Etoxazole 10B    x 
Hexythiazox 10A    x 
Clofentezine 10A    x 
Propargite 12C    x 
Milbemectin 6    x 
Pyrimidifen 21A    x 
Pyridaben 21A    x 
Sulfur      

X indicates used to control the pest. 

IRAC= insecticide resistance action committee 

 

It is recommended to draft a list of most common pests and diseases in Jordan and rate the efficacy 

of pesticides to control these combined with information on toxicity, mode of action, post-harvest 
interval, impact on beneficials and environmental impacts. In the end this should lead to advice charts 

on recommended products per pest/disease per crop (see Annexes for examples). 
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Table 18. Common diseases at different pilot farms and the active ingredients used to control them 

Active ingredient 
Frac 
code 

Downy 
mildew/late 
blight 

Powdery 
mildew Molds and rots 

Famoxadone + cymoxanil 11+27 x   
Mefenoxam 4 x   
Propamocarb hydrochloride 28 x   
Metalaxyl+ mancozeb 4+M3 x   
Fosetyl-al 33 x   
Mancozeb+cymoxanil M3+27 x   
Copper compounds M1 x   
Difenoconazole+azoxystrobin 3+11  x  
Triadimenol 3  x  
Difenoconazole 3  x  
Buprimate 8  x  
Hexaconazole 3  x  
Myclobutanil 3  x  
Boscalid+kresoxim methyl 7+11  x  
Bosacalid+pyraclostrobin 7+11  x  
Strobulurine group 11  x  
Triforine 3  x  
Sulphur M2  x  
Procymidone 2   x 
Fenhexamid 17   x 
Benomyl 1   x 
Cyprodinil 19   x 

FRAC = Fungicide resistance action committee. 

An overview of the most common pests and diseases in key crops in tunnel and open field production is 
provided in the Annexes. 

Another point of attention is the way pesticides are applied. This is often done using motor sprayers with 
high pressure. In this way very fine droplets are produced. The water volume used is 200 litre per 2.5 

tunnel in an early crop stage and 200 l/tunnel when crops are fully grown. This means on average a spray 

volume of 1600 to 4000 l/ha. This is quite high since nowadays with the right application techniques 

spraying volumes of 1200 – 1400 l/ha are possible. In the open field, spray volumes range from 1333 l to 
2000 l/ha. With the right equipment, especially with tractor operated boom sprayers, also here lower 

volumes are possible ranging from 750 to 1200 l/ha.  

With the current practices crops are thoroughly covered but this might even result in some drip off causing 

loss of pesticides. In most cases pesticides are mixed with water according to dosage per litre. Increasing 
spray volumes therefore results in a higher use of pesticides. For example if a pesticide label 

recommendation is to dissolve 5 g/l water with 4000 l/ha this amounts up to 20 kg pesticide. In case the 

volume is reduced to 1500 l/ha only 7.5 kg pesticide is needed. Considering a price per kg of about 25 

USD for generic imidacloprid this results in a cost reduction of 31 USD/ha. In case of a weekly application 
the cost reduction is maximal 530 USD/ha or 26 USD per tunnel of 500 m2. However, the exact cost 

reduction can only be calculated when detailed data of spray schedules and used water volumes are 
available.  
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4.4. Other crop management practices 
Pollination of tomato is in many farms promoted by spraying the flowers with a hormone. The tomato fruits 

resulting from this process are often irregular in shape and are not considered suitable for export. 
Pollination using bumble bees does produce tomatoes with a nice round shape and can be exported. 

However most farmers prefer the treatment with hormones because this gives them the possibility to apply 

all insecticides they want to control pests such as white fly, thrips, aphids and spider mites. When they 

use bumble bees the choice of insecticides is limited.  

Picture 8. Water sensitive paper to check crop 

coverage with a pesticide 
 Picture 9. Optimum coverage is achieved with 

less water where droplets are still detectable 
 

Picture 10. Pump and barrels with dissolved 

pesticides (bottles in foreground) for spraying in 

tunnels. 

Picture 11. Labourer spraying pesticides inside a 
tunnel without personal protective equipment. 
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Trellising of tomatoes is often not done optimally, with significant quantities of vines and fruits often ending 

up on the ground. This leaves fruits dirty and can increase fruit rot. Simple solutions to improve 
staking/trellising can be introduced.     

 

4.5. Farm and financial record keeping 
 
Similar to the lack of record keeping on agronomy and crop production details, also financial record keeping 

is scarce. Costs and benefits are either not kept at all or not kept consistently. When asking for data about 

costs of inputs and yield per tunnel (500 m2) or dunnum (1000 m2), farmers answered the questions based 

on their recollection. Based on the farmer’s recollection, the following cost benefit estimates were drafted: 

Table 19. Income, costs and profit of vegetable crops at different pilot farms (JD/1000 m2) and total 

farm profit for the given crops based on the cultivated area per crop per year. 
 

Tomato Sweet pepper Squash Lettuce 
Plum/cherry/ 
cluster tomato 

Yield (kg) 800 bx * 1000 bx * 6000 5000 6000 

Income 4800 2500 2400 1000 4200 

Rent costs 0 0 150 150 150 

Land  preparation costs   15 15 15 

Seedling costs 328 168 72 112 188 

Irrigation costs 0 0 13 5 10 

Fertilizer costs 350 350 200 30 500 

Crop protection costs 180 180 180 20 140 

Trellis costs 10 10   14 

Mulch costs 120 120 20  20 

Labour costs 800 800 205 82 164 

Crates costs 200 250 90 15 210 

Transport costs 200     

Total costs 2188 1878 946 429 1412 

Profit 2612 622 1454 571 2788 

Profit per kg   0.24 0.11 0.46 

* yield in number of boxes. 

Compared to a study by Fileccia et al., (2015; see table 20 below), the profit of cherry tomatoes at the 
pilot farms is more or less the same as their findings, 0.46 JD and 0.47 JD per kilo.  

Remarkable is that mulch at some of the farms is six times more expensive than at others. Perhaps 
transportation costs makes it more expensive but it is unlikely it will be more than double. Also labour 

costs vary considerably between regions, farms and crops. Based on the number, wages, size of the total 

farm and the share of 1000 m2 and crop duration in a total year labour costs were calculated. Also costs of 

crates is not clear, especially for lettuce it seems it is too low when comparing the costs with the other 
crops. 

 

It is recommended to pilot the use of relatively cheap alternatives to hormones for pollination (such 
as a leaf blower) and the current rope-based system (through the use of hooks). Both options can 

contribute to production efficiencies and increase the quality of the end product. 
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Table 20. Costs and profit of pepper, cucumber and cherry tomato 

Costs Peppers (colour) Cucumbers Cherry tomatoes Unit 

Labour 0.19 0.09 0.30 JD/kg 

Plant production and inputs 0.17 0.05 0.13 JD/kg 

Management 0.03 0.01 0.02 JD/kg 

Water 0.002 0.001 0.001 JD/kg 

Others 0.03 0.02 0.02 JD/kg 

Investment depreciation and 
maintenance 

0.06 0.03 0.06 JD/kg 

Total 0.48 0.20 0.53 JD/kg 

Farm gate price (best) 0.6 0.25 1.00 JD/kg 

Net profit of primary 
production segment 

0.12 0.05 0.47 JD/kg 

Return on cost 26.1 32.5 89.9 % 
Source: Fileccia et al., 2015. 

Crop protection costs seems to be 5 to 10% of the total costs, hence for farmers reduction of pesticide 
costs will not immediately lead to a significant lower cost price. It seems that they rather apply high 

volumes as they do now to ensure a good yield then gambling with lower amounts that will not contribute 
a lot to final profit but rather will increase risks with in the end lower profits due to higher pest and disease 

infestations. In the calculations one should also consider the costs of the tunnels and irrigation system, 
including the basin. Spray equipment and other machinery present at the farm should be taken into 

consideration. 

 

  

In order to gain better insights into farm costs and benefits it is recommended to keep daily log 

books. Per day quantity of used materials and cost of them, involved labour in hours spend time 
should be recorded. 
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6. Knowledge and information 
6.1. Knowledge level of management and labour 
 

A key challenge to the future of Jordan’s horticulture exports (see chapter 2) is that Jordanian SME farmers 
and their workers generally have a low level of knowledge on practices to improve farm productivity, quality 

and marketability of produce. Chapters 3, 4 and 5 already illustrated our findings and observations on the 
weak application of appropriate techniques and technologies at the level of production and post-harvest 

practices.  

The very low level of farm record keeping is an important concern that has been touched upon as well. A 

result of the absence of farm record keeping is that farm owners, managers and workers lack a detailed 

understanding of their own business operations and performance. When basic farm data and records are 

not kept, it is difficult to consciously analyse opportunities for production improvements or cost reductions.  
As an example, interviewed farmers are often aware of general expenses of their farm as a whole, but will 

simply divide total expenses or general categories of expenses over the number of tunnels they have rather 
than transparently monitoring crop specific investments and cost items. Overall, the lack of farm record 

keeping and monitoring of costs and benefits leads to a low level of market oriented farm and business 

planning.  

Specific knowledge about fertilizer use and irrigation seems to be lacking among many farmers, and 
farmers often simply do not know what are the right amounts are for their crops. They then performing 
fertigation based on trial and error or based on hearsay from other farmers.  
 
Regarding crop protection, farmers appear to be well aware of the different pests that are prevalent in 
Jordan. The difficulties in correctly applying plant protection strategies do not lie so much in not knowing 
the pests; in fact there are many pesticide stores that are eager to promote a (new) plant protection agent 
like pesticides or herbicides. Jordanian farmers in general, as well as many of our current partner farmers 
are constantly on the lookout for a ‘miracle cure’ that will solve their pest problem. This is directly linked 
to the habit of calendar spraying. Knowledge and experience with pest scouting and monitoring and basing 
crop protection strategies on such findings is very limited. 
 
In their research into the agricultural knowledge and innovation system (AKIS) of Jordan’s horticultural 
sector, Sixt and Poppe (2019) echo that farmers and also other sector actors within the agricultural value 
chain lack the knowledge and skills to support a healthy horticulture sector. Sixt and Poppe analysed the 
broader knowledge sharing and educational system in Jordan’s agri- and horticulture sector, assessing 
the degree and relevance of support offered to farmers. Important findings from Sixt and Poppe include:  

o The current research, education and technical training system is not meeting the needs of the 
Jordanian agricultural sector as a whole and of the horticultural sector in particular;  

o Educational curricula for agriculture related vocational training and university degrees are 
insufficiently tailored to the realities of the sector;  

o There is a lack of coordination among research organisations and between research and the private 
sector;  

o A functioning data collection system to inform cropping and business decisions by farmers and 
other actors is absent. 

Sixt and Poppe furthermore point out that the low level of knowledge and support should be considered in 

the wider context of a generally negative view on agricultural careers in Jordanian society, leading to a 

stigma of the sector being a career path for people ‘who score lower on national education exams’. While 
currently the majority of employees in the sector have less than secondary high school education, new 

agriculture students and graduates are not trained in a way that matches the needs of farmers. In short, 

In line with previous observations, it is recommended to prioritize the introduction and roll-out of a 
simple yet effective system for farm record keeping and activity logging, as a crucial tool that helps 

facilitate market oriented crop planning among SME horticulture farmers.  
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Jordan’s AKIS is currently not geared towards adequately improving farmer and worker’s knowledge levels 

and skills.  

6.2. Main sources of information 
 

SME farmers report that they gain most information relevant to their farming practices from other farmers, 
from private extensionists working on behalf of input providers and in some cases from carrying out their 

own internet searches for information. Extensionists from seed companies and agrochemical providers are 

important sources, even though their advice is often fragmented and linked to the commercial interest of 

selling their inputs. Farmers check the weather and available market information via smartphone apps, or 
gain market information directly at the wet markets once they bring their produce there. Booklets and/or 

production guides that have been produced via international cooperation projects are sometimes 

mentioned (especially GIZ), even if their content may be outdated. Noteworthy is that interviewed farmers 

consider public extension services as ‘hardly present’ and not considered capable or equipped enough.  

Again, this is echoed by Sixt and Poppe, who describe that the current public extension system suffers 

from human resource, knowledge and financial capacity challenges and are poorly regarded by farmers. 
With approximately 60 public extensionists for the whole agricultural sector, there are simply not enough 

staff members to meet farmer demand. Public extension agents have often received insufficient training in 
modern agricultural practices and are often not specialized. The researchers furthermore point out that 

farmers currently lack accurate data on weather and climate and on domestic and export market trends. 

Such data can help farmers to make informed planning decisions, but the current systems for collecting 

these data have insufficient financial capacity to function effectively. The number of weather stations 
appears to be too few and the existing market trend tracking system is not functioning adequately.   

While farmers face urgent market challenges (for example MRL exceedances that hamper market access), 
public and private sector extensionists can’t offer satisfactory support that helps farmers increase their 

performance and regain access to markets. Given the above, it is not surprising that the practical, solutions 
oriented and hands-on advice offered to project farmers through pilot activities is very well received.    
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7. Discussion 
7.1. Critical factors affecting yields 
Soil samples have demonstrated important results at the three farms visited. Firstly, the high 

electroconductivity (EC) and salts contents shed light on the poor water quality coming from the King Talal 
dam. Even in other farms where the water access is coming from a well, the salt content is still high, which 

is a sign of a high fertilization regime with synthetic fertilizers containing soluble salts. This has been 
observed in the tomato field of Osama with high nitrate and calcium contents, as well as a high phosphorus 

and potassium content at Hisham’s farm. This probable overfertilization is unnecessary, increasing the 

costs at the farm gate. Eventually, the high pH is limiting the absorption of nutrients. 

The water quality seems to be an issue for the farmers, especially in the Jordan Valley. Damages on the 

irrigation equipment, due to the accumulation of sediments and calcium carbonates, has been reported by 

farmers who remain clueless, as the treatment undertaken seems to have a negative impact on the soil 
and for the following seasons, yields decreasing afterwards. More importantly, the poor water quality has 

an impact on the fertilization strategy: the high water salinity prevents farmers from using common 
fertilizers containing high amounts of soluble salts. Transferred to the soil through irrigation, the high 

salinity content limits the uptake of water by the plants. In addition, intensified by the addition of 

fertilizers, farmers have mentioned that the electroconductivity is high is some seasons, although it was 

at a reasonable threshold in the samples. A high electroconductivity inhibits the water uptake by the plants 
too. Lastly, the soil and water pH are high, limiting the uptake of trace elements, essential for the 

productivity of the crop and the quality of the fruits. The absorption of these elements is optimal at a 
slightly acidic pH, between 5.5 and 6.5. Acid elements could be added to the fertilization schedule to curb 

this issue.  

Nonetheless, looking at the bigger picture, the main problem does not stand at the farm level. It comes 

from the water sources, especially the King Talal dam. At the farm level, few actions could be taken to 

tackle this issue, particularly financially. Notwithstanding, maintaining a good irrigation volume will help to 

wash away salts and maintain the EC at a reasonable threshold. The use of higher quality fertilizers and 
an appropriate fertilization strategy will also help to hamper the issues faced nowadays and bring all needed 

nutrients to the crops. 

On most farms there is ample space for increasing the consistent implementation of crop specific 

good agricultural practices. Similarly, there is great potential to increase basic hygiene, sanitation 

and organization which can directly contribute to crop health and quality. Examples include handwashing 

and related worker hygiene practices, not smoking tobacco when dealing with tomato plants, weeding 
between tunnels - especially of weeds that serve as host plants for major pests on farm crops and proper 

storage of pesticides/agrochemicals, among others. 

Due to the large surfaces cultivated, farmers hire labourers to perform the work. Even though the visited 

farmers were aware of some critical issues and knew the solutions to these problems, it was difficult for 
them to monitor their farm and guide their labourers. The inclusion of labourers in the project 

activities is essential to improve practices at the farm and observe future outcomes. 

 

7.2. Critical factors affecting marketability of vegetable produce 
The observed crop protection practices mostly relied on the use of chemicals to control pests and diseases 
infestation but farmers ensured that they never had any issue with residues in their products. This is not 

in line with the literature stating that high MRLs are affecting the marketability of fruits and vegetables in 
Jordan. Nevertheless, the observed practices were not optimal.  
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Firstly, the short rotation of crops (eg. Tomato-cucumber-tomato) also enables the progress of soil-

borne diseases which farmers fight with chemical solutions, participating to the high concentration of 
chemicals in the final products.   

Secondly,  spraying volumes for pest and disease control in the visited farms are too high (Cf. water 
sensitive paper test), causing a loss of pesticides as the solution drips from the plant, thus, increasing the 

costs for an efficient spraying. In addition, the amount of chemicals could be reduced as the amount is 
calculated with the volume of water sprayed: the higher the water volume sprayed, the higher the amount 

of pesticides required. Changes in nozzles and spraying material could help to reduce the consumption of 

pesticides as well. It is believed that the non-respect of the recommended concentration of chemicals in 

the spraying solutions and pre-harvest intervals are the main explanations for the observations of 
residues in end products.  

The economic analysis has shown that the costs for crop protection are low (between 5 and 10% of the 
total costs of production); therefore, reducing the use of pesticides will have a limited impact on the cost 

reduction and increase the risks of pest and disease infestation. Nevertheless, other techniques such as 
Integrated Pest Management or traps could be introduced to better monitor and control pests and diseases 

infestation which should help to reduce the concentration of residues. The current infrastructure does not 

allow for the implementation of such practices, in particular the ventilation system that is inappropriate for 

biological control. However with the introduction of sticky traps and/or pheromone traps, a relatively cheap 
start can be made as a first move away from calendar-spraying.  

 

7.3. Critical factors affecting water reduction targets   
The research carried out has made clear that there is no economic incentive for farmers in Jordan 

Valley to reduce their water usage. As water is still available to farmers in relative abundance and 

because it is cheap, farmers do not consider water as a limiting factor for their farms, despite obvious 

issues with water quality. The situation is different in the Highlands near Amman where the demand 
for water is higher and the costs of water are significantly higher. But even here SME growers are 

unaware of their precise water consumption and application. Based on a rough estimation, it appears that 
applied water volumes are often in line with crop requirements. However, volumes are not registered and 

detailed measurements are needed to collect reliable data. 

Farmers will only be motivated to reduce water volumes and/or to increase water efficiency in the context 

of improvements to their overall profitability. Particularly for SME farmers who pay a low or fixed price for 

water use, there is no economic incentive to adopt recommendations leading to water saving. Farm 

improvements that help increase productivity and quality and/or reduce costs while 
simultaneously achieving water efficiency increases and/or water use reductions are much more 

likely to contribute significantly to the water saving agenda.  

The pilot project’s interventions which focus first and foremost on short-term improvements in 

productivity and quality are all highly relevant in this context. These include creating awareness on 
water consumption and input use combined with improved crop agronomic practices, more responsible 

pesticide use and initial steps towards IPM, improved irrigation and fertigation practices, and so on. Looking 

towards the mid- and longer term, pilots and cost-benefit analyses can be made for low-tech or mid-tech 

substrate-based cultivation systems, which have the potential for further significant water use reductions 
while increasing productivity.  
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7.4. Further data collection and analysis 
Crucial will be the implementation of the farm record keeping formats and procedures. A simple set 

of farm record keeping sheets has been developed by the project team and is currently being rolled out 
among pilot farmers.   

Farm record keeping and regular monitoring on key indicators (on water use, fertigation, crop protection, 
labor, costs and revenues) is instrumental for market oriented crop planning and general business 

planning. Farm records will help gain farmers’ understanding of feasible opportunities for cost saving, 

production optimisation and critical improvements to current farm practices, with the aim of increasing the 

marketability of their produce and eventually their farm profitability.   

Further soil analysis and water tests will be needed. Follow-up soil analyses are needed to support the 

first soil analyses done and to specify the soil content before the start of the next vegetable seasons. A 
water flow test should be performed in each farm to report the water volumes, as well as the fertilizers, 

brought to the crop through the fertigation system to finetune the fertilization schedule and strategy. 
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Annex 1: Production comparison between the Jordan Valley, Amman and Mafraq governorates in summer and autumn seasons (DOS, 

2017) 

 

Area, Average Yield and Production of Vegetables in Jordan Valley - 2017 

Crop 

Total Autumn Summer 

Area 
Average 

Production Area 
Average 

Production Area 
Average 

Production 
Yield Yield Yield 

-Total 226,595.70 0 0 120,337.80 0 0 106,257.90 0 0 

-Tomatoes 73,282.30 5.9 430,225.30 42,910.00 6 258,403.20 30,372.30 5.7 171,821.80 

-Squash 21,343.70 2.7 57,235.50 13,251.60 2.6 34,445.40 8,092.10 2.8 22,790.00 

-Eggplants 17,186.30 3.2 55,550.20 9,916.70 2.9 29,110.20 7,269.60 3.6 26,439.90 

-Cucumber 13,029.00 12.1 156,992.90 5,490.30 12.1 66,152.70 7,538.70 12.1 90,840.30 

-Potato 15,719.20 2.9 46,239.90 3,089.40 2.9 8,841.00 12,629.80 3 37,398.70 

-Cabbage 3,748.80 5.9 22,047.80 1,800.40 5.8 10,517.90 1,948.40 5.9 11,529.80 

-Cauliflower 4,676.90 3.6 16,769.20 2,426.70 3.4 8,270.50 2,250.20 3.8 8,498.40 

-Hot pepper 3,717.30 2.9 10,869.90 1,122.40 2.8 3,111.50 2,594.90 3 7,758.30 

-Sweet pepper 14,138.50 3.1 43,761.20 8,133.30 3.1 25,099.30 6,005.20 3.1 18,662.00 

-Broad beans 3,767.50 1.8 6,709.00 286 2.1 596.3 3,481.50 1.8 6,112.80 

-String beans 4,334.70 2.1 9,013.80 1,798.50 2 3,591.30 2,536.20 2.1 5,422.40 

-Peas 474 1.1 535.4 112 1.2 137 362 1.1 398.4 

-Cow-peas 622.9 1.6 962.8 436.4 1.6 708 186.5 1.4 254.6 

-Jew's mallow 9,143.2 3.3 29,910.40 8,671.20 3.3 28,334.10 472 3.3 1,576.10 

-Okra 5,977.10 0.7 4,173.50 5,675.20 0.7 3,925.50 301.9 0.8 247.8 

-Lettuce 9,522.00 4 38,376.90 4,830.00 4.1 19,798.60 4,692.00 4 18,578.30 

-Sweet melon 3,505.70 5.1 18,029.10 3,118.00 5.1 15,994.90 387.7 5.3 2,034.20 
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-Water melon 1,707.00 6.1 10,440.80 1,462.00 6.3 9,163.30 245 5.2 1,277.50 

-Spinach 317 4.5 1,429.70 43 4.7 201.7 274 4.5 1,227.90 

-Onion green 2,158.70 2.8 6,015.00 513.5 2.5 1,281.40 1,645.20 2.9 4,733.60 

-Onion dry 7,347.70 3.9 28,346.20 1,665.00 4 6,597.80 5,682.70 3.8 21,748.50 

-Snake 
cucumber 

1,288.70 1.7 2,240.10 1,261.70 1.7 2,189.30 27 1.9 50.7 

-Turnip 704 4.8 3,354.20 302.5 4.8 1,454.20 401.5 4.7 1,900.00 

-Carrot 2,036.00 4.7 9,617.00 281 4.1 1,161.80 1,755.00 4.8 8,455.20 

-Parsley 1,135.00 4.9 5,587.60 105 4.9 512.7 1,030.00 4.9 5,074.70 

-Radish 886.4 4.6 4,038.70 266.5 4.4 1,160.50 619.9 4.6 2,878.10 

-Others 4,826.10 1.9 9,225.00 1,369.50 1.7 2,336.00 3,456.60 2 6,888.40 

Area : Dunum 

Production: M.T. (Metric Tons) 

Average Yield: M.T. (Metric Tons)/Dunum 

          
 

 

Area, Average Yield and Production of Vegetables in Mafraq Governorate - 2017 

Crop 

Total Winter Summer 

Area 
Average 

Production Area 
Average 

Production Area 
Average 

Production 
Yield Yield Yield 

-Total 36,722.40 0 0 35,027.20 0 0 1,695.20 0 0 

-Tomatoes 18,040.00 6 ######## 17,313.00 6 ######## 727 6 4,328.10 

-Squash 249.5 2.6 635.2 249.5 2.6 635.2 0 0 0 

-Eggplants 819.5 4.1 3,392.80 809.5 4.1 3,350.30 10 4.3 42.5 

-Cucumber 304.8 7.2 2,181.60 292.6 7 2,037.40 12.2 11.8 144.2 
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-Potato 1,235.50 3.9 4,805.20 923 3.9 3,600.90 312.5 3.9 1,204.30 

-Cabbage 3,041.00 6.6 19,918.10 2,769.00 6.6 18,275.40 272 6 1,642.70 

-Cauliflower 3,843.50 3.2 12,193.90 3,637.00 3.2 11,638.40 206.5 2.7 555.5 

-Hot pepper 713.5 3.2 2,263.60 713.5 3.2 2,263.60 0 0 0 

-Sweet pepper 1,410.20 2.1 2,991.60 1,395.20 2.1 2,964.90 15 1.8 26.6 

-Broad beans 2.5 1 2.5 2.5 1 2.5 0 0 0 

-String beans 66 3.3 216.1 66 3.3 216.1 0 0 0 

-Peas 90.5 1.6 142.9 90.5 1.6 142.9 0 0 0 

-Okra 43.3 0.6 25.8 42.3 0.6 24.8 1 1 1 

-Lettuce 740 5.6 4,144.00 740 5.6 4,144.00 0 0 0 

-Sweet melon 1,541.00 5.3 8,135.30 1,541.00 5.3 8,135.30 0 0 0 

-Water melon 1,959.00 6.5 12,670.50 1,959.00 6.5 12,670.50 0 0 0 

-Spinach 249 4.3 1,061.70 219 4.3 941.7 30 4 120 

-Onion green 45 2.7 121.5 45 2.7 121.5 0 0 0 

-Onion dry 505 4.3 2,171.50 505 4.3 2,171.50 0 0 0 

-Snake 
cucumber 

43.8 1.8 78.6 43.8 1.8 78.6 0 0 0 

-Turnip 15 4.4 66 0 0 0 15 4.4 66 

-Carrot 100 4.3 430 100 4.3 430 0 0 0 

-Parsley 450 4.5 2,025.00 450 4.5 2,025.00 0 0 0 

-Radish 2.3 4.7 10.8 0.3 4 1.2 2 4.8 9.6 

-Others 1,212.50 2.3 2,725.00 1,120.50 2.3 2,530.70 92 2.1 194.2 

Area : Dunum 

Production: M.T. (Metric Tons) 

Average Yield: M.T. (Metric Tons)/Dunum 
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Area, Average Yield and Production of Vegetables in Amman Governorate - 2017 

Crop 

Total Winter Summer 

Area 
Average 

Production Area 
Average 

Production Area 
Average 

Production 
Yield Yield Yield 

-Total 25,167.60 0 0 21,529.20 0 0 3,638.40 0 0 

-Tomatoes 5,042.70 6 30,227.50 4,765.40 6 28,793.80 277.3 5.2 1,433.60 

-Squash 4,850.40 2.4 11,845.80 4,757.20 2.4 11,620.00 93.2 2.4 225.8 

-Eggplants 427.9 3.6 1,532.10 392.6 3.5 1,379.80 35.3 4.3 152.2 

-Cucumber 1,250.70 13.1 16,425.00 1,205.50 13.3 16,037.20 45.2 8.6 387.8 

-Potato 714 3.3 2,381.80 569 3.4 1,949.10 145 3 432.6 

-Cabbage 599 5.7 3,387.40 515 5.8 3,009.60 84 4.5 377.8 

-Cauliflower 2,139.50 3.6 7,760.30 1,741.50 3.8 6,608.30 398 2.9 1,152.00 

-Hot pepper 177.6 3.4 602.7 165.1 3.3 542.6 12.5 4.8 60 

-Sweet 
pepper 

395.4 4.3 1,687.90 290.2 4.4 1,270.00 105.2 4 417.9 

-Broad beans 177.4 1.4 251.8 144 1.4 204.4 33.4 1.4 47.4 

-String beans 277.4 2.6 710.1 263.7 2.5 666.5 13.7 3.2 43.6 

-Peas 337.6 1.1 358.1 214.1 1.2 248.5 123.5 0.9 109.6 

-Cow-peas 6.8 1.2 8.4 6.6 1.2 8.1 0.2 1.5 0.3 

-Okra 715.5 0.8 567.8 694.8 0.8 558.1 20.7 0.5 9.6 

-Lettuce 2,881.80 4.7 13,428.30 1,970.80 5.2 10,315.30 911 3.4 3,113.00 

-Sweet 
melon 

1,608.60 5.4 8,624.60 1,558.60 5.4 8,384.50 50 4.8 240 

-Water 
melon 

308.1 5 1,540.30 308.1 5 1,540.30 0 0 0 

-Spinach 30.2 4.6 138.9 30.2 4.6 138.9 0 0 0 
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-Onion green 225.1 2.6 576.5 127.4 2.8 355.3 97.7 2.3 221.3 

-Onion dry 881.1 4.4 3,858.90 470.1 4.3 2,021.40 411 4.5 1,837.50 

-Snake 
cucumber 

674.9 2.2 1,510.60 669.9 2.2 1,501.50 5 1.8 9 

-Carrot 425 4.8 2,026.00 245 5 1,214.00 180 4.5 812 

-Parsley 53.4 4.1 220 50.9 4.1 208.7 2.5 4.5 11.3 

-Radish 34.9 4.7 163.6 22.9 4.7 107.9 12 4.6 55.7 

-Others 932.6 3 2,831.20 350.6 2.6 920.8 582 3.3 1,909.90 

Area : Dunum 

Production: M.T. (Metric Tons) 

Average Yield: M.T. (Metric Tons)/Dunum 
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Annex 2: Calendars of major production stages for key crops in Jordan Valley and Highlands  

 
The following calendars present key stages of transplanting, planting and harvesting for three main crops – tomato, sweet pepper and squash. Information is 
presented for both open field and greenhouse production, in the Highlands region as well as Jordan Valley.  
 
 

 

 

 

Highlands
Transplanting
Planting
Harvesting
Transplanting
Planting
Harvesting

Jordan Valley
Transplanting
Planting
Harvesting
Transplanting
Planting
Harvesting

Oct Nov Dec

Tomatoes open field

Tomatoes greenhouse

Jan Feb Mar Apr May Jun Jul Aug Sep

Tomatoes open field

Tomatoes greenhouse
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Highlands
Transplanting
Planting
Harvesting
Transplanting
Planting
Harvesting

Jordan Valley
Transplanting
Planting
Harvesting
Transplanting
Planting
Harvesting

Oct Nov DecJan Feb Mar Apr May Jun Jul Aug Sep

Sweet Pepper Greenhouse

Sweet Pepper Open Field

Sweet Pepper Greenhouse

Sweet Pepper Open Field
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Highlands
Transplanting
Planting
Harvesting
Transplanting
Planting
Harvesting

Jordan Valley
Transplanting
Planting
Harvesting
Transplanting
Planting
Harvesting

Oct Nov DecJan Feb Mar Apr May Jun Jul Aug Sep

Squash Open Field

Squash Greenhouse

Squash Open Field

N.A.

Squash Greenhouse
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Annex 3: Common seed varieties in Jordan agricultural sector for 5 key crops 
 

Below is an overview of the varieties present in Jordan for the key crops tomato (both greenhouse 

tomato and open field), sweet pepper, squash, cucumber and lettuce. 

 

 

1) Tomato   
 

Green houses 

Variety  Producer  

Dafnis  Syngenta 

Fayrioz (dafnis type) Atlantic seeds 

Yaqot (dafnis type) Genome seeds 

Qurdoba (dafnis type) Emma seeds 

4129  Siemens  

Newton  Syngenta  

Morjan (newton type) Genome seed  

 

Open field  

Variety  Producer  

Revenant  Siemens 

Mabroak  Nickerson zwaan 

Ejedo  Siemens  

956  Siemens  

 

 

2) Sweet pepper  
 
Variety  Producer  

Bunji  (red) Enza zaden 

Denero (red) Enza zaden 

Jabor  (yellow) Enza zaden 

Celero (green) Nunhems  

Irony (green) Nunhems  

Glafesol (red) Rijk zwaan  
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Larica  (yellow) Rijk zwaan 

Arancia  (yellow) Rijk zwaan  

 

 

3) Squash  
Variety  Producer  

Shorouq (most common) Syngenta  

Areej  Atlantic seeds 

 

 

4) Cucumber  
Variety  Producer  

Senyal Rijk zwaan  

Banan Nunhems  

Celion Rijk zwaan  

Falco-star Rijk zwaan  

Nedal Nunhems  

vigaro Meqdadi  

Multi-star Rijk zwaan  

Prince-star Rijk zwaan  

Power-star Rijk zwaan  

King-star  Rijk zwaan  

 

5) Lettuce 
Variety  Producer  

Maximus RZ (most expensive) Rijk zwaan  

Fajer   

Summer   

Paris island (type)  

  

  



49 
 

Annex 4: Fertilizers commonly used in the Jordanian agricultural sector 
 

The most common used (NPK) fertilizers formulations used   

o 20-20-20 

o 18-18-18 

o 17-7-27 

o 12-12-36 

o 28-14-14 

o 30-10-10 

o 17-10-27 

o 15-15-30 

o 20-10-20 

o 13-40-13 

o 10-50-10 

o 6-20-30 

o 18-18-5 

o 10-10-40 

*unit varies, but commonly they are 25 Kg packages  

*most of the NPK’s in Jordan are combined with trace elements 

 

Other types of fertilizers used 

o Urea (700 JD/tonn JD/ton) 

o Urea phosphate (850-1100 JD/ton) 

o Ammonium sulphate (250-600 JD/ton) 

o Mono-ammonium phosphate (650-1200 JD/ton) 

o Mono-potassium phosphate (900-1250 JD/ton) 

o Di-potassium phosphate 

o Calcium nitrate (650 JD/ton) 

o Magnesium nitrate (450 JD/ton) 

o Magnesium sulphate (280 JD/ton) 

o Potassium sulphate (1000-1100 JD/ton) 

o CAL-MAG (500-650 JD/ton) 

Micro-Nutrients used 

Iron Chelates: 

 EDDHA and EDTA chelates are mostly used in Jordan, but EDDHA is more common 
 For EDDHA chelates there are two types the Ortho-Ortho and Ortho-Para, the most used 

brand names: 
Sequestrene (mostly O-P) 

Morestrene  (O-O) 

 There is a new chelate that entered the agriculture sector, and it is HEDTA. 
 The price for the 1kg of iron chelate specially EDDHA (O-O) is about 8.5 JD. 
 Sequestrene price is 14JD/Kg. 
 The EDTA chelates price is ranging between (12-15). 
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Nutrients mixes 

These are composed of micro-nutrients and most of them is applied by spraying, they are all EDTA 

chelated and composed of: 

B              %1.5 (W/W) 

Cu            %0.6 

Fe            % 4 

Mn          % 3 

Mo          %0.05 

Zn            % 4 

The price per 1Kg of nutrients mix is ranging from (10-15)JD. 

 

Cost price of common brands for fertilizer formulations 

  

 

 

 

 

 

  

5--45--0

price(jd)/ton price(jd)/ton price(jd)/ton price(jd)/ton price(jd)/tonprice(jd)/ton
Peters 2680
Nitro-Phosca
Van-Iperen
Vitas Roullier 
Sanegral
AD-fert
Growth

13--8--24 
or similar

price(jd)/ton price(jd)/tonprice(jd)/ton price(jd)/ton price(jd)/ton
Peters
Nitro-Phosca 1500 1000
Van-Iperen 1300
Vitas Roullier 1250-1350 1000-1100
Sanegral
AD-fert 1000
Growth 900

10--5--40
28--14--14

11--40--11 or 
similar

brand name / 
fertilizers 

combination

1400
1350-1450

1450

1000

1000-1100
1200

800

1150-1250
1150-1250900-1000

1050-1100

700

2100
1500
1350

1250-1350
1350

1100-1200
800-1000

2100
1500
1350

1250-1350
1300-1350
1100-1200
800-1000

1300-1350
1100-1200
800-1000

2100
1500
1350

1300

2100
1500
1350

1250-1350

1000

1600
1400

1350-1450
1400-1500

brand name / 
fertilizers 

combination

20--20--20 17--10--27 12--12--36 18--18--18 10--52--10 or similar

30--10--10

price(jd)/ton

1100 1250-135013001600

20--10--20
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Annex 5: Inventory of most important pests & diseases in key crops   
  

Most important pests  & diseases: tunnel production 

Tomato 

 Late blight: Phytophthora infestans 
 Early blight: Alternaria solani 
 Bacterial spot 
 Grey mould: Botrytis cinerea 
 Fusarium wilt 
 Rhizoctonia 
 White fly 
 Aphids 
 Thrips 
 Virus 
 Tuta absoluta 
 Leafminer: Liriomyza trifolii 

 

Cucumber & Squash 

 Downy mildew: Pseudoperonospora cubensis 
 Powdery mildew: Sphaerotheca fuliginea 
 White fly 
 Aphids 
 Thrips 
 Virus 
 Spider mites 

 

Sweet pepper 

 Powdery mildew: Leiveilula taurica 
 Whitefly 
 Aphids 
 Thrips 
 Virus 

 
 

Eggplant 

 Spider mites 
 Phytophthora 
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Most important pests  & diseases: open field 

Lettuce 

 Downy mildew: Bremia lactucae 
 Aphids 

Onion 

 Downy mildew: Peronospora destructor 
 Thrips 

Carrot 

 Powdery mildew 

Potato  

 Late blight: Phytophthora infestans 
 Early blight: Alternaria solani 

Date Palms 

 Red Palm Weevil: Rhynchophorus ferrugineus  
 Fruit rots: Alternaria, Penicillium, Fusarium 
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Annex 6: Example of a simple pesticide selection tool  
 
WUR Plant Research is developing a ‘red-green’ list for plant protection products that are deemed safe or unsafe. This practical tool will be presented in August 

and is expected to greatly aid farmers in deciding which plant protection product to spray, at what time, and how to alternate between so called ‘modes of action’ 
for plant protection, thereby preventing a build up of tolerance in pests to similar spraying agents. An example of a similar tool is presented here. 
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Annex 7: MRL tests: Ministry reports and selected farms   
 

Ministry data on MRL violations for 5 key crops, including details on violations  

crop total samples above MRL 
tomato 1042 521 
sweet pepper 363 210 
squash 73 28 
cucumber 7 5 
lettuce 149 50 

 

 

 

 

 

 

 

 

active ingredient samples with violation
pyridaben
myclobutanil
alpha-cypermethrin
cypermethrin
bromopropylate

active ingredient samples with violation
sweet pepper pyridaben

myclobutanil
bromopropylate
diflufencan
fenvalerate

active ingredient samples with violation
diflufencan
fenvalerate

active ingredient samples with violation
cucumber chlorfenaypr

active ingredient samples with violation
pyridaben
diflufencan
cypermethrin
lambdacyhalothrin

crop 
tomato 9

6
15
15
24

crop 

crop 

9
2

18
15
10

squash 7
10

crop 

1

lettuce

5

crop 
4
6
3
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Residue checks carried out on produce of 6 SME farms   

 

 

 

  

farmer name active ingredient concentration (mg/Kg) MRL (mg/Kg)

Farmer 2
dinotefuran
bupirimate
imdacloprid
carbendazim

Farmer 3
thiamethoxam
imidacloprid
indoxacarb
acetamiprid

Farmer 4

Farmer 5

Farmer 6
maycobutanil
thiamethoxam

the active ingredients in red are prohibted to use in Jordan

crop
0.006
0.013
0.007

0.027
0.016
0.027

0.5
0.05
0.3
2

0.7
0.5
1

0.016
0.035
0.005
0.052
0.022
0.022

0.008 0.6

carbendazim
clothianidin
pyraclostrobin
propamocarb
thiamethoxam

0.1
3

0.3
0.01
0.5

tomato (OP)Farmer 1
two tests

indoxacarb
thiophanate-methyl
hexythiazox

0.022
0.013
0.019
0.051

bifenazate
difenoconazole

boscalid
mycobutanil 
chlorfenapyr

two tests 

0.006 chinese lettuce

0.5
2
1

0.1

sweet pepper (OP)   

thiamethoxam 0.031 0.5 squashone test

one test
0.065
0.008
0.01

3
2
7
3

0.022
0.034
0.016
0.093

0.5
0.3
3

0.5

tomato (OP)

0.013
0.2
0.5

squashone test

one test

0.217

clofentezine
pyridaben
boscalid
bifenazate 
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Annex 8: Example of a fertigation strategy developed for pilot farmers  
 

 

 

 

 

 

 

Fertigation strategy
Recipe recommended Hisham Recipe recommended Hisham
Vegetative period Sweet pepper Fruit production Sweet pepper
Period: first 6 weeks from planting Period: week 6 - 12

Feritgation parameters volume  liter 200 Feritgation parameters volume  liter 200
fertigation l/m2 9 fertigation l/m2 9
Surface area  m2 3000 Surface area  m2 3000

Alternating rate 
Irrigation/fertigation 2

Alternating rate 
Irrigation/fertigatio
n 2

Total irrigation m3 54 Total irrigation m3 54
EC dam water 1.6 mS/cm EC dam water 1.6 mS/cm
target EC 1.23 mS/cm target EC 1.23
Fertiliser target dosage 1.25 g/l target dosage 1.39 g/l
Recommended dosage 0.5 g/l Target current dosage 1.3

 Fertiliser Tank  Fertiliser Tank
NPK  -20-20-20 9.4 kg kg

kg NPK  -17-10-27 18.9 kg
NPK  -12-8-31 10.1 kg NPK  -12-8-31 55.2 kg
Urea  --- 2.6 kg kg

kg kg
Potassiumsulphate  --- 3.8 kg kg

kg kg
Fe EDDHA Morestrene (5%) 0.6 kg Fe EDDHA Morestrene (5%) 1.5 kg

0
Total 26.6 75.6 0
kg/m3 133 378

Dosage
Start fertigation three weeks after planting
Fertigation alternately ( 1 in two times irrigation)

week )* EC fertiliser)**Total EC ( water + fert)
Fertiliser dosage 
g/m2/week

Fertiliser dosage 
cum g/m2 EC fertiliser Total EC ( water + fertilisers)

Fertiliser dosage 
g/m2/week

Fertiliser 
dosage cum 
g/m2

cumulative kg / 
3000 m2

1 0.0 1.6 0.0 0.0 0.0 0
2 0.0 1.6 0.0 0.0 0.0 0
3 0.0 1.6 0.0 0.0 0.0 0
4 0.5 2.1 4.5 4.5 4.5 14
5 0.5 2.1 4.5 9.0 13.5 41
6 0.5 2.1 4.5 13.5 27.0 81
7 1.2 2.8 11.7 38.7 116
8 1.2 2.8 11.7 50.4 151
9 1.2 2.8 11.7 62.1 186

10 1.2 2.8 11.7 73.8 221
11 1.2 2.8 11.7 85.5 257
12 1.2 2.8 11.7 97.2 292

)* from planting
)**on top of EC of the dam water
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Annex 9: Examples of basic project farm record keeping formats currently being rolled out among pilot farmers  
 
 

 

FARMER FORM: SPRAYING REGISTRATION 
 Date Active ingredient Trade name Purpose Dosage (mg/l) 
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FARMER FORM: FERTIGATION REGISTRATION 

Application 
number 

Application 
date 

WATER 
APPLIED   FERTILIZERS IN SOLUTION APPLIED - grams of fertilizer/liter water: 

Minutes 
irrigated 
(without 
fertilizer) 

Minutes 
fertigated  

Urea NPK 
… … … … … … … … … … … … 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

concen- 
tration: 

1                                   
2                                   
3                                   
4                                   
5                                   
6                                   
7                                   
8                                   
9                                   

10                                   
11                                   
12                                   
13                                   
14                                   
15                                   
16                                   
17                                   
18                                   
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FARMER FORM: ACTIVITY LOG 

Date 
Name of 
worker 

Male 
or 

female 
Activity  Materials used Start time End time 

Harvested 
quantity (kg) 

Selling price 
(JD per kg) 

                  

                  

                  

                  

                  

                  

                  

         

                  

                  

                  
 


