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List of acronyms

- INRA – Institut National the recherché Agronomique - national center of agronomic research
- Ctifl – Centre technique Interprofessionel de fruits et legumes– National organism of the fruit and vegetable inter-profession.
- DRAFT – Direction régionale des Eaux et Forets - Regional direction of agriculture and forest; it is the office of the ministry of agriculture in each area.

- CETA – Centre d’ Etudes Techniques Agricoles– extension services associations managed by farmers; 
- AE – Agricultural Expert 

- GTZ – Deutsche Gesellschat fuer Technische Zusammenarbeit

- MREA – Mission Régionale Eau Agriculture

- SCP – Société du Canal de Provence
- NCARE – National Centre for Agricultural Research and Extension

Introduction
This report is related to the two missions of Mr Jean-Michel CERSTIN in Jordan in the framework of IrWa project of integrated fertilization and irrigation practices dissemination. The overall objectives were:

· to classify the current fertilization practices  in the project area according to their management intensity,

· to provide recommendations on fertilization optimization and 

· to settle the first basis for an adapted vulgarization strategy through NCARE extension agents.

Two missions were organised:

· From May 14th to the 18th, 2007:

· Field visits (9 pilot farms) to assess the current fertigation practices, evaluate soil analysis, and conduct several field tests (EC, soil and sap NO3 content).
· Extension agents training
· Meetings with NCARE fertigation specialists to understand current research program and vulgarization strategies,

· Presentation of the main mission conclusions to farmers (workshop on Fertilization Assessment and Recommendations for Adapted Technological Transfer Service). 
· From November 21th to the 25th, 2007:
· Participation to the workshop of the 22th of November: “Building an adapted Strategy for Extension Service” with a presentation of extension services in south east of France
· Assessment of demo plot settled in September: experimental design, analysis of first results, 
· Extend extension agents’ training.

This report will sum up the main conclusions done during the first visit and present the November assessment with some practical advices and recommendations to build an efficient extension service in Jordan.
Part 1: Evaluation of current fertilization practices and experimentation

1. Summary of the assessment of May
During the May assessment, soil analysis characterized the soil texture and content in the project area, and farms’ fertilization management. The following chapter recapitulates the main conclusions of this assessment.
1.1. Soil indicators and measurement done during the assessment
· the soil salinity and pH are usually high, because of soil’s natural characteristics and irrigation water quality (in the south of the Jordan Valley, water is mixed between fresh water form Yarmouk river and reclaimed water from King Talal Dam). 
· There is high content of Potassium and Magnesium 
· The soil is well furnished in Phosphorus
· Five of the nine measurements of nitrogen realized during the assessment were high traducing an improper management of the fertilization.
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Appreciation of the quantity of nutrients in farm visited
These results show that the amount of fertilizer applied can be reduced. 
1.2. Classification of fertilization management
Farmer management level was graded according to their practices reliability concerning their:

· Fertigation techniques

· Crop rotation

· Type of organic manure used

· Manure application

· Fertilizers solution preparation

· Fertilizer solution injection

The management level was satisfying as 8 farmers within the 9 were classified with a medium management level. Only 1 has low skills of management. 

Most of the farmers base their fertilization planning on their own experience. They apply compound fertilizers taking into consideration crop stage to determine the fertilizer nature (Phosphorus at the beginning, Nitrogen and Phosphorus in the middle and Potassium at the end). Very few farmers rely on public extension service mainly due to what they consider “extension agents” low skills. 
The use of single or mixed organic matter (cow, sheep, chicken) is widely spread in the farming community. The use of fresh chicken manure is not taken into account in the fertilization schedule and there is a risk of excess of nutrient due to its high power of mineralization. Other kind of manure (sheep, cow, alone or mixed with chicken) could be used and the nutrient releasing by manure must be study to optimize the fertilization schedule during the cropping season.
According to the management level and taking into consideration the main current practices, some recommendations were given to optimize the fertigation planning and scheduling taking into account crops needs, soil content and water quality by:

· using soil analysis before planting, to schedule the fertilization and the choice of fertilizer. The soils are very high in K, P and Mg in most of case.

· before and during the cropping season, using fast soil and sap analysis (PILazo, nitrachek) to determine the amendment depending on plant uptake 

· using acidifying fertilizer like urea, ammonium sulfate, nitric or phosphoric acid to decrease the pH and to accurate the assimilation. NB: N fertilizer should be avoided when the soil is already well furnished

· promoting the use of composted manure avoiding fresh chicken manure, to increase the buffer effect of organic matter in the saline soil.

Also, to help farmers in adopting integrated practices and to assist extension agents in improving their skills experimentations It was advised to organize demo plots to demonstrate that the same yield can be produce with fewer fertilizers.
Two subjects were proposed:

· On farm comparison of fertilization planning between PILazo® management and traditional fertilization practices.
· Compare different kind of manure in mineralization power and role in buffer effect.
2. 2nd mission: Observations on experimentations  
The two experimentations described earlier were set up in September 2007. In addition a demo site on a closed soil less system for cash crop production was established (for yellow pepper production). 

2.1. Experimentations on NCARE Research Center of Deir Alla.
· Use of different kinds of manure (tomato crop)
The aim of this trial is to compare the mineralization of different kind of manures: chicken, sheep, and mix of chicken and sheep. A control plot with no application of manure will show the natural mineralization of the soil.
The fertilization of tomatoes is planned according to PILazo tests.

Soil characteristics: 
- silty clay
- 1.7 % of Organic matter

- 41 ppm of Phosphorus
- 789 ppm of potassium

This soil has a high content of phosphorus and potassium, but the rate of organic matter is low.
The test results with the NITRACHEK® are given in the table bellow:
	NO3
	Control
	Chicken
	Sheep
	Mixed

	Soil kg/ha
	70
	200
	115
	188

	Plant (ppm)
	3780
	4620 
	4093
	4520


The soil nitrates controls did not show any need of nitrogen application. Nevertheless, the plants’ head were yellow and the measurements of nitrogen in the plant sap were low for the “control” and the “sheep” (maybe due to the high soil alkalinity). It was advised to apply iron and to wait before adding compound nitrogen fertilizer as the plants were vigorous
.
According to the field evaluation, the following recommendations were proposed:
- If fertilization is required when the fruits are set on the first trusses, a compound fertilizer such 15-10-30 could be used. Potassium and magnesium nitrate or calcium nitrate can also be used. The main objective is to provide 1 kg of nitrogen per green house and per week if the test in the plant is under the recommended threshold.

- Calcium nitrate will be used during the summer and when there is a high risk of blossom. Potassium nitrate and magnesium nitrate must be equilibrated during fruit growth one will be preferred to the other fertilizers taking into account the soil analysis.
- Iron must be used in the fertilization during all the cropping season.

- Some white flies were observed during the visit and a treatment was applied. Attention should be paid not to harm the bumble bees settled in the green house for pollination (use adapted chemicals like Buprofezin, pymetrozin or organic products like verticilium lecanii or bacillus thurigiensis). Prophylaxis is recommended to prevent white flies infestation: insect net should be installed on the ventilation and on the entrances. It is important to keep the green house well closed to avoid any propagation. Weeding to control hosting plant development could also limit insect propagation. 
In the same green house a trial of a new technique of training was also presented. The plants are tilted at 45° at 50 centimeter above the soil and a clip is put on the next twine as we can see on the scheme below. As the rows are double each single lane must be titled in the opposite way than the other lane on the row, to make like a circle of plant around the double row. It is expected to reduce labor requirement and allow the plant to produce two additional bunches of flowers 
Recommendations: During the cropping season, leaves should be cut below the first truss before the beginning of the harvest. Then, leaves can be cut to the level of the fourth truss after this one will be harvested. And above it is important to cut some leaves to make the harvest easier and ameliorate aeration and lightning of the plants. Because this way of plant cultivation could increase the weight on the green house spans, it is important to be sure that the house can overcome the additional load. 
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2.2. On farm PILazo trials

Six plots have been set-up on farm to compare the PILazo method with the local fertilization practices. These plots are followed by 3 extension agents. They follow soil and in sap juice nitrate content weekly, and provide the farmer with the amount of fertilizer required. The first impressions were promising as the extension agents seem to be reactive and efficient in their work. 

The next table recapitulate all the observations done during the assessment, and then followed with some recommendations about the following of these trials.
	Site
	Crop
	Plantation
	NO3 (ppm)
	Observations

	
	
	
	Soil
	Plant
	

	1
	tomato
	4/11
	> 500
	-
	- plant nitrate test can begin
- no need to fertilize-

	2
	tomato
	3/11
	> 500
	-
	- no need to fertilize
- lot of manure before planting

- control the system to separate the two regulation of fertilization

	3
	cucumber
	5/11
	> 500
	4 420
	- no need to fertilize

- wilting of the plant in one GH
- presence of white fly

	4
	pepper
	29/10
	285
193

110
	-
	- no need to fertilize

- plant nitrate test can begin

	5
	cucumber
	19/10
	170
187

186
	3 600
	- no need to fertilize
- mildew


At first, I will suggest to pay a particular attention to the communication with the farmers and their seconds to be sure that all is done in the good way and to notice the real amount of fertilizer. If the farmer does not show a complete commitment it is advise to cancel the trial to prevent miss conclusions.
Recommendations:
· At the beginning of the season, no fertilization is required when the amount of nitrate in the soil is above 50 ppm.
· To decide to fertilize or not, use the grid corresponding to the species
 for pepper the egg plants’ grid can be used.
· During the first month, mono ammonium phosphate can be used (3 to 5 kg/GH), and during the cropping season a complete fertilizer (15-10-30) is recommended (5 to 10 kg/GH).
Other kind of fertilizers can be used like magnesium nitrate, potassium nitrate or calcium nitrates. Magnesium nitrate can be used if the amount of magnesium in the soil analysis is low compare to the potassium level. On a tomato crop, potassium nitrate can be used before the beginning of harvest, when a lot of fruits are growing on the plants and during the winter to prevent from blotchy ripening. Calcium nitrate can be used to prevent from blossom on pepper crop and before summer or an increase of temperatures on tomato crops.
To conclude on technical and experimental aspects we can remind some crucial points and propose experiments:
About on-going trials: 

· Check all the plots on farm to know if the farmers can separate the fertilization and notice regularly the fertilization on each plot during the cropping season.
· The Fertilization application must be in accordance of the grid of nitrate level in the plant. The amount of nitrate in the soil can also help to define the quantity of fertilizer to apply.

· The kind of fertilizer used must be chosen according to the cultural stage and soil analysis.

· Particular attention should be paid on leaf pruning on the tomato horizontal training demonstration.

New subjects of experimentation can be proposed:
· Try hedge trellis on egg plant, to simplify the system and reduce the staking time. This system is based on stake every 2 meters and lateral row.
· Control acidity after use of different kind of acid: nitric, phosphoric, citric and humic acids used in Jordan. The aim of this manipulation is to prove the effect of these products on the pH and to know how to use them.

· Use of prevention against white fly: amelioration of the green houses’ isolation with a better way to fix the net, enter with a lock system, elimination of the host plant in and around the green houses, use of yellow sticky trap to control the presence of white fly earlier…
· Climate management: lateral and top ventilation, whitening…

· Diversification: test of other kind of lettuces
· Taking into account the very short rotation applied (two or three crops only) and the low level of organic matter in the soil, it is advised to study the benefits of green manure between 2 rotations (in May June for example).

· Effectiveness of biological control in green house production.

Part 2: Recommendations for adapted Extension services

1. Actual extension services
The extension service in Jordan is mainly driven by the private sector. Usually companies bet on their technical commercial staff to sale products and provide additional technical assistance to develop loyalty with their clients. 
In the framework of IrWa project, 6 extension agents were trained in irrigation and fertilization topics and 3 services (irrigation, fertilization, research and development) were created to strengthen the current extension service provided by NCARE. 
During May assessment, extension agents have been supported in their fertilization procedures by presenting the PILazo methodology and Nitratest tool commonly used in the French agricultural sector. The following chapter will present the strength and weaknesses noticed during the second field visit:
Firstly, concerning extension agents:
· Extension agents are motivated and interested in their work.

· They are willing to progress and to ameliorate their knowledge.

· They have well assimilated working method like soil and plant sampling and analysis.

· The repartition of task between the different extension agents has been done taking into account their interest and competencies. 
· The farmers seem to give interest to the experimentation
But: 

· They take into consideration only the fertilization aspects and are still lacking field experience 
· They encounter difficulties to find the good interlocutor on farms. The farmers are not always present and it is difficult to identify the worker in charge to deliver the technical message.
· They have no local referent person, apart Irwa staff, to get technical assistance.
· Farmers are enough not implicated in the extension and are only spectators to see what could be their interest.

2. Tracks of opportunity and extension service organization 

To strengthen their extension expertise, agents need to improve their technical and communication skills. The technical skills should not only be concentrating in fertilization topics but also cover broad agronomic subjects (pest and disease management, new varieties, crop management…). It is important to have generalist extension agents able to answer the main technical questions to farmers.
Communication between the extension agent and the farmer should be improved: at first, it is necessary to find the contact person in each farm, and provide after each visit a detailed report of the field observation by phone or if possible by short written report. A board could be installed on the demo site, allowing farmers and extension agents to write down and exchange their observations.
In the same time, farmers must be include and participate in the organization of extension services planning. As noticed, for the moment they do not see yet the interest of this new organization. Extension is based on a grassroots approach and farmers must be involved in the decision making. The following steps could be seen as baseline for building adapted extension strategy. 
· Set up farmer technical comity to design and assess the extension methodology provided by public service.

· Develop on farm demo plot following farmers’ technical requirements that will be used to train the farmer through the learning by doing process and to disseminate the technical message to the surrounding farmers.
· Train existing staff in order to have a pool of extension agent able to answer farmers’ main technical problems. The PILazo methodology could be a good starting up to settle additional demo sits, but other agronomic subjects must be developed.
· Create work group on a theme (crop, pest…), and organize session of formation for farmers on particular technical points identified during the meetings.

· Create an agricultural news letter with all the problems met on farm, technical point and warnings.

CONCLUSIONS 
The first mission in Jordan allowed underlining main farmers’ technical problems in fertilisation and presenting recommendations to strengthen the existing extension service by developing on farm trials linked with the farmers’ technical problems. 

About fertilization management, on the whole the farmers have good basis but they can optimise their practices and trials were proposed in this way. These trials are also a good training for extension agent and were a base to develop extension services in collaboration with farmers.
The second mission in Jordan concentrated in the assessment of the pilot extension service developed by IrWa project (specially the fertilization and research and development services).

In term of capacities building: Extension agents showed interest and motivation in their work. They improved their practices and showed good understanding on PILazo methodology. The different demo sites are well managed and must be presented to farmers. The extension agents’ technical skills should be developed on agronomical aspects and in other themes than fertilization (pest management mainly). 
In term of management: 2 days per week is not enough to follow correctly all the demo sites and provide continuous back up to farmers. NCARE should therefore develop its own extension structure able to answer daily farmers’ technical questions. Special units with trained staff, proper logistic facilities, vulgarisation material should be available in each research centre. 

Communication with farmers and extension messages were improved but can still be enhanced (may be by writing their observation on a paper that they could let on the farm). One of the main points is to find the good way to communicate on farms, and to show that the extension is a service and a tool for the farmers and not some new people coming on farms to develop project.
NCARE should develop its extension methodology in collaboration with farmers committees in charge of proposing research topic and following on going activities. Farmers association should be strengthen to provide NCARE with a back up of field problem met by the farmers. Workgroup on specific themes could define the trials that NCART will implement.

To start and to build sustainable relationship with farmers ‘easy’ demo sites should be settled (variety screening, fertigation procedure, demonstration with grafted seedling…). A newsletter could be created and published on a regular basis to communicate warning and technical points to farmers.
On the over whole, the pilot of extension services developed by IrWa in Jordan is positive and giving good results. This effort should be strengthen and such activities could be developed in a larger scale.


























































































� If the nitrogen level in the plants do not increase during the following week it will be necessary to fertilize with 5 kg of mono ammonium phosphate per green house, in two application


� 2005 – PILazo Gestion pratique de l’Azote, Culture Légumières et Fraisier – Ctifl. 
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