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Background 
The Salt Doctors has been commissioned by Weltweit e.V. to perform a practical training in 
Mozambique and assess the current set up in the field of the ongoing activities, in order to 
identify potential improvements. These activities are part of the running project “Innovative 
Strategies to Manage Salinity in Horticultural Production Systems (SaliHort)”. 
 
Short description of activities during the visit 
The visit started with an exploratory mission to the irrigated area of Chókwe (10-12 November 
2022). Here, different parts of the irrigation schemes were visited and at several locations a 
first salinity assessment was performed. The details of the activities are summarized in the 
report “The problem of soil salinity in Mozambican agriculture – exploratory mission to the 
irrigation schemes of Chókwe”, composed by ABIODES (see Annex 1). 
 

     
Image 1. Impression of some of the activities during the exploratory mission to the Chókwe area. 
 
On Monday 14 November a workshop took place in Maputo. For this, several stakeholders 
from Mozambique were invited and The Salt Doctors presented several case studies and 
background information on saline agriculture. The active discussion focused on the present 
initiatives in Mozambique that are dealing with salinity, as well as clarifying the needs, 
opportunities and challenges in Mozambique. The outcomes of this workshop have been 
summarized by Weltweit in the document “Saline Agriculture in Mozambique – Situation 
Analysis” (see Annex 2). 
 

   
Image 2. Impression of the workshop in Maputo. 
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Some of the points that were mostly mentioned during the workshop were: 
• There is a need of improved mapping of salinity and which equipment is best used for 

this 
• There is a need for practical solutions to mitigate and adapt to salinity at farm level 
• Demonstration in the field is vital to convince farmers to change the current cultivation 

strategy 
• Testing and validating new crop varieties, more adapted to salinity, is important 
• Develop and showcase tailor-made “best practices” and provide training to (lead) 

farmers 
• Showcase not only the technical aspects, but also the market opportunities/business 

model for the farmers 
• Creating awareness at policy level is needed 

 
From Tuesday to Thursday (15-17 November) practical training took place in the field, in the 
area where the field trials of Weltweit are implemented. Several salinity assessments were 
performed, tools and technologies were showcased, and a new field trial was set up. Also, the 
running activities were evaluated. These activities and results are listed below. 
 
Irrigation and water quality 
Farmers use shallow wells as a source of the irrigation water and watering cans are used to 
irrigate the field (see image 3). Farmers generally taste the water in order to determine if one 
well is saltier than the other. They don’t have EC meters to measure the salinity level. Around 
the demonstration location that is used by Weltweit, 3 different water sources are present. 
There are 2 wells and 1 water source that is referred to as a “river”, although the water source 
is a small drainage channel, carrying water from the western slope. The electrical conductivity 
(which is generally used to determine the salinity level) of the 2 wells and the river were 2.6, 
13.2 and 1.2 dS/m, respectively. The pH of the water was in the range of 7.6-7.8. So, it is clear 
that even on a relatively small distance (the water sources are within 50 m of each other) there 
can be large differences in the EC of the water source. For the field trial, the “channel” water 
is used, so this water contains a relative low concentration of salts. 
 

   
Image 3. Impression of the shallow wells that are used as the source of the irrigation water (left) and irrigation 
is done with watering cans (image right). 
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Crops 
A variety of crops are cultivated in the area. Common crops seen during the visit were 
beetroot, cabbage, kale and lettuce, among others. The Salt Doctors also brought along seeds 
of beetroot, carrot, cabbage and cauliflower, to be used in a new demonstration trial. The 
specific varieties of these crops have been tested under saline conditions before and showed 
great promise for increasing farmers’ yield. 
 

   
Image 4. Impression of cultivation area where the demonstration trials of Weltweit are located. 
 
Soil and salinity assessment 
Some farmers mentioned that when they use saline water for irrigation they do experience 
problems with the soil, like salt crusts forming on the top of the soil. Also, farmers recognize 
specific weeds that are linked to elevated salinity levels, so many farmers are aware of some 
of the salinity challenges. 
 
At the demonstration location, a soil profile was performed up to 100 cm deep. The top 30 cm 
appears to be sandy loam with a grey color. The 30-100 cm layer appears to be loamier and 
the color is yellow. A quick measurement with the Fieldscout probe showed an EC of 8-10 
dS/m in the top 5 cm and the rest of the soil profile (up to 100 cm deep) was in the range of 
6-8 dS/m.  
 
For the soil salinity assessment, several soil samples at two locations were taken (the present 
demonstration location ‘Thomas Sankara” and a potential new location “Casa Agraria”). At 
Thomas Sankara a mixed sample was taken from the whole field, as well as the new pilot 
described as “mulch” or “no mulch” (see section “Setting up new field trial…” below for more 
details). For Casa Agraria, two mixed samples were taken from the lower part of the field, 
close to the wall (sample B1 and B2) and two mixed samples of the higher part of the field, 
closer to the greenhouse (A1 and A2). Each block (4 blocks in total, A1, A2, B1, B2) consisted 
of 8 existing beds and one subsample was taken per bed, so each mixed sample consisted of 
8 subsamples. Soil samples were collected from the top 30 cm of the soil profile and 8-10 
subsamples were taken that were mixed into one sample as listed in table 1. The soil was dried 
and sieved (2 mm) and then analyzed according to the so called 1:2 method. For this, 1 volume 
part of dried and sieved soil was mixed with two volume parts of demi-water and the 
conductivity was measured of the water phase (after shacking the solution for 1 hour). For 
several samples also the 1:5 method was used (1 weight part of soil mixed with 5 parts of 
water) as well as the international standard of a soil saturated paste (ECe). In this soil saturated 
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paste, the FieldScout probe was used to measure the conductivity (“EC probe”) after which 
the extract was used to measure the ECe. This ECe is generally considered as the best way to 
refer to the salt concentration of the soil and many sources use this ECe to express the level 
of salt tolerance of a specific crop (variety).  Of the seven soil samples in table 1, 4 samples 
were used to also analyze the ECe (two of the location “Thomas Sankara” and two of “Casa 
Agraria”). The average correlation between the value of the 1:2 method and the ECe was used 
to calculate the ECe concentration of the samples that were only analyzed by the 1:2 method. 
Based on the column that shows the ECe in table 1, all samples can be classified as salt-
affected. Often, soils with an ECe<4 dS/m are classified as “low salinity”, between 4-8 as 
“moderate salinity”, between 8-12 as “high salinity” and values greater than 12 dS/m as 
extremely high salinity levels. Based on this, 1 sample from table 1 is classified as moderately 
saline, 3 samples as highly saline and 3 as extremely saline. This shows that both locations are 
affected to a high degree by salinity and crop production of especially more sensitive crops is 
very challenging to impossible (to be cost effective). The beetroot crop is a highly tolerant crop 
that should be able to produce maximum yields up to 12 dS/m, so the mulch treatment (ECe 
of 9,3 dS/m) should lead to the maximum yield potential, whereas the yield under the no 
mulch treatment should show reduced yields. Additional leaching should result in even lower 
soil salinity levels, making it also possible for carrot, cauliflower and cabbage to obtain their 
yield potential (maximum ECe levels are in the range of 8 dS/m for carrot and cauliflower and 
6 dS/m for cabbage, of the varieties provided by The Salt Doctors. The results in table 2 clearly 
show that the high EC values of the soil samples are mainly caused by excess sodium levels. 
 
A soil sample (0-30 cm, “whole field”) was taken at the demonstration site (Thomas Sankara) 
and used for detailed analysis. The results from this lab analysis can be found in Annex 3 and 
only some details linked to the salinity assessment are discussed here. 
The soil texture at the demonstration site can be classified as sandy loam (44% sand, 24% silt, 
<1% clay, 21.2% carbonate lime, 10.6% organic matter). Especially clay soils can be 
problematic under saline conditions (poor water infiltration, poor leaching, waterlogging 
conditions), but the sandy loam soil with high organic matter content should have a good soil 
structure. The observed water infiltration during the field visit appeared to be good, so little 
problems are foreseen regarding the soil structure and water infiltration. Normally, this soil 
structure and water infiltration is characterized by looking at the composition of the cation 
exchange capacity (CEC), but due to the high concentration of carbonate lime this analysis was 
not possible to perform by the lab. It should be noted that magnesium concentrations are also 
very high and this can also negatively affect soil structure. In this regard it is recommended 
not to use fertilizers that contain magnesium.  
 
The pH levels in table 2 (pH measured in the extract of the saturated paste can be classified 
as high. The soil sample that was sent to the lab showed a pH of 8,3. All these values are high 
and this can result in the reduced uptake of various nutrients by the crop. These nutrient 
deficiencies can have a great effect on crop development and yield. In this regard it is 
recommended to use gypsum instead of lime (which increases the soil pH) as a source of 
calcium (which is often added to the soil to stabilize or improve soil structure. The detailed 
soil analysis also showed that calcium concentrations are low, so adding calcium (in the form 
of CaO – calcium oxide) is recommended. Since available sulphate concentrations are very 
high already, the use of gypsum should be managed carefully if this is used as a source of 
calcium (and sulphate). Some fertilizers can have an acidifying effect on the soil, so these 
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fertilizers can be considered to be used. In general, ammonium based fertilizers and sulphate 
can have an acidifying effect. 
 
With the help of a so-called suction cup, the soil pore water was sampled the demonstration 
site (Thomas Sankara) which showed the following results: EC 10,9 dS/m, pH 8,0, 46 mg/L 
calcium, 1900 mg/L sodium, 370 mg/L potassium, 200 mg/L nitrate (concentration of these 
minerals was measured with Horiba sensors). 
 
Table 1. Soil salinity values of the various soil samples (in dS/m). Of the (dried and sieved (2 mm) soil samples, 
the salinity was determined as electrical conductivity of the 1:2 and 1:5 method (see text above for M&M) as 
well as of the extract of a soil saturated paste (ECe). The “EC probe” was measured directly in the saturated paste 
(before the extract was taken). In the last column the correlation between the value of the EC1:2 and ECe is 
given. 

Sample EC 1:2 EC 1:5 EC probe ECe Corr. EC1:2-ECe 
T. Sankara, whole field 5.2 2.3 7.3 16.9 3.3 
T. Sankara, mulch 3.2 1.4 4.1 9.3 2.9 
T. Sankara, no mulch 4.2   13.0*  
Casa Agraria A-1 2.1   9.2**  
Casa Agraria A-2 1.9 0.7 2.7 9.1 4.8 
Casa Agraria B-1 3.1 1.1 4.2 12.2 3.9 
Casa Agraria B-2 1.7   7.5**  

* calculated, based on average correlation ((3.3+2.9)/2=3.1) 
**calculated, based on average correlation ((4.8+3.9)/2=4.4) 
 
Table 2. The cation composition of the extract of the saturated paste (in mg/L), which was also used to calculate 
the SAR (sodium adsorption ratio) value, as well as the pH. 

Sample Na+ K+ Ca2+ Mg2+ SAR* pH 
T. Sankara, whole field 3200 140 200 155 41 7.9 
T. Sankara, mulch 1700 60 77 58 36 8.2 
Casa agri A-2 1600 30 180 83 25 7.8 
Casa agri B-1 2300 27 180 73 37 7.9 

*The SAR value was calculated as Na/(√((Ca+Mg)/2)), in meq/L 
 
Setting up new field trail and short guide for monitoring 
As part of the recommendations (see next section) and practical training, a new field trial was 
initiated. For this, seeds were introduced by The Salt Doctors of beetroot, carrot, cabbage and 
cauliflower. To improve water infiltration and leaching of salts, it was recommended to use 
higher raised beds and to make the edges of the beds more elevated to ensure no water runs 
of the beds and water infiltrates the soil (also to improve the leaching of the salts from the 
topsoil). To reduce the water from evaporation, the use of organic mulch was recommended 
and applied. In the first set up only seeds of beetroot were used. The new field trial consisted 
of new treatments: 4 beds with extra high raised beds, extra irrigation and application of 
mulch and 4 beds as a control (standard practice). 
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Image 5. Impression of the situation of the demonstration location before (left) and after (right) the realization 
of the increased heights of the raised beds. The furrow between the extra high raised beds facilitates extra 
(surface) drainage. 
 

   
Image 6. Impression of the new field trial with higher raised beds, excess irrigation to leach salts from the topsoil 
and the use of mulch to reduce evaporation. 
 
Standard irrigation was calculated to be around 20 mm (80 L per bed, bed dimension is 3,3 by 
1,2 m > 80 L /4 m2= 20 mm of irrigation), for the treatment with extra irrigation this was 
increased to 240 L, so triple the amount of standard irrigation water compared to the standard 
(to try to leach salts below the rootzone and lower soil salinity of the topsoil). The mulch 
treatment consisted of a local organic mulch and a first layer of a few cm was applied which 
should be increased to a minimum of 5 cm as soon as possible. 
 
One day after the mulch treatment was applied, the soil temperature was measured in the 
morning. On the beds with mulch the soil temperature was in the range of 26,5-27,5 degrees 
Celsius and on the beds with no mulch this was 31,5 to 32,9 degrees Celsius. So, there was a 
clear difference in soil temperature already and most likely this difference is even greater 
during the afternoon when temperature is at its peak. 
On this second day, the soil salinity was measured with the probe and based on the results it 
was decided to provide extra irrigation again (on day one 80 L extra irrigation was provided 
and on day two this was repeated, so in total irrigation intensity was three times higher on 
these raised beds compared to the standard (20 mm vs 60 mm). The soil salinity measured by 
the probe was 3,1-5 dS/m on the standard treatment and 1,5-2 dS/m (with an occasional 3 
dS/m) on the raised beds with extra irrigation and mulch. This lower soil salinity level should 
improve the germination time and percentage. 
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The space between rows was 30 cm on all beds. On each bed 4 rows were planted, 2 rows 
with the introduced beetroot variety “Bohan” (introduced by The Salt Doctors) and 2 rows of 
the locally used variety (“Detroit Short Top”). Within the row a plant density of either 10 or 30 
cm was used. Image 7 provides an impression of the germination and subsequent crop 
development after 20 days, 57 days and 84 days after sowing, after which the crops was 
harvested. 
 

    
 

 
Image 7. Impression of the germination and subsequent development phases of the standard treatment (images 
on the left left) and that of the adjusted farming practice with raised beds, extra irrigation at the start and mulch 
(right, clear visible germination of the Bohan variety). 
 
Also, the EC of the commonly used fertilizers “plant-based compost” and chicken manure was 
analyzed, using the Fieldscout probe. The EC of the plant-based compost was 12-13 dS/m (pH 
7,1), the EC of the chicken manure was 10-11 dS/m (pH is 7,5). These values were measured 
in a saturated paste for both fertilizer sources. When the sodium concentration was measured 
it appeared to be in the range of 1600-1700 mg/L in both the plant based composed as well 
as the chicken manure. These are really high sodium concentrations and these sources of 
fertilizers can also be classified as a source of salt (sodium). 
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Evaluation of the SaliHort project implementation and recommendations for improvement 
 
Regarding salinity assessments: 

• The few shallow wells (that are used for irrigation) that were sampled during the visit 
showed a considerable difference in salinity. For large-scale projects it is 
recommended to perform a more elaborate analysis of the numerous wells before 
field activities are planned and these wells should be sampled on a monthly basis year-
round to obtain a good insight into the salinity dynamics (differences between wet and 
dry season). 

• At present, at the demonstration site, 3 soil samples per bed are collected and mixed 
into one sample. This should be sufficient to obtain a reliable average soil salinity level 
per bed. However, soil samples at present only the top 5 cm of the soil is collected and 
it is recommended to use equipment to easily sample the top 30 cm of the soil profile. 
This can result in above average salinity levels (salts may accumulate in the top of the 
soil profile) and it is recommended to sample the active root zone (0-30 cm) instead of 
only the topsoil (where few roots are present). 

• Salinity assessment according to the FAO are best performed by analysis of the topsoil 
(0-30 cm) as well as the subsoil (30-100 cm). This subsoil may be under the influence 
of capillary rise during the dry season and thus is recommended to be analyzed as well, 
since this will provide an indication of the potential salinity problem during the dry 
season. 

• The results in table 1 show that even on a relatively small field, variation in salinity 
levels can occur. It is recommended to always sample a location in at least two parts 
(make two mixed samples) and if the difference is relatively large between the two 
samples, additional blocks have to be made to obtain a proper insight into the salinity 
levels of a given plot. For the new pilot, mixed samples should be made per treatment. 

• At present, the soil salinity level is determined by preparing a 1:2.5 dilution (1 volume 
part soil mixed with 2.5 volume parts water). This is one of the common practices to 
determine soil salinity. Normally, soil samples should be dried and sieved (2mm) in 
order to obtain a standardized and uniform soil sample. If this protocol is used then 
more accurate soil salinity levels can be measured. 

• Measuring the salinity level of soil and water is vital in understanding the exact 
concentrations and potential variation in time (during the crop season and during the 
year (wet and dry season). At present, only the SaliHort team has an EC meter and it is 
recommended that also other organizations active in the area (of salinization) start to 
measure and monitor salinity levels. 

• The international standard for measuring soil salinity is based on the salt concentration 
(EC) of an extract of a soil saturated paste (so called ECe). Since this is a time consuming 
measurement that requires additional equipment, most of the time soil salinity is 
measured as a dilution (1:1, 1:2, 1:2.5, 1:5, either volume:volume or weight:volume). 
Whatever dilution is chosen, a calibration is needed. In Mozambique the 1:2.5 seems 
to be preferred and a calibration factor of 4.5 is used to calculate ECe for sandy loam 
soils. Based on the results of table 1 (see column “Corr.EC1:2-ECe”) the calibration 
factor for a 1:2 method (v:v) seems to be in the range of 3.1. Based on this, the 
standard calibration factor of 4.5 for the sandy loam soils seem to be on the high side. 
It is recommended to perform more analysis (1:2.5 and ECe) to evaluate the exact 
calibration factor. 
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Regarding agronomic practices: 

• The current treatments in the field focus a lot on the use of different fertilizers and soil 
amendments. This is indeed a vital component of the implementation of crop 
cultivation under saline conditions. But soil salinity levels are much higher than the 
salinity levels of the irrigation water. This implies that with proper water infiltration, 
leaching and drainage, the soil salinity levels can be lowered relatively easy. For this, 
raised beds (to improve drainage) with elevated edges (to ensure water infiltration) 
and the application of organic mulch (to reduce evaporation and improve water 
infiltration) should be evaluated as well. This has been set up for the new field trial 
(see below). 

• Farmers use watering cans for the irrigation. In this way, the water makes contact with 
the leaves of the crops and when this water is salty, many crops react in a negative 
way (damage to the leaves, direct uptake of salts that reduced the yield). For a future 
pilot, drip irrigation should be considered to showcase the difference in direct contact 
of the leaves with the irrigation water vs no direct contact. 

• There were some reports by farmers of problems with waterlogging in the wet season. 
This is an additional reason to use higher raised beds for crop cultivation (this can 
prevent waterlogging of the rootzone to some extend and drainage is improved). 

• Most farmers do use mulch for the seedbed, but not in the production field after 
transplanting. The present pilot should demonstrate the added value of also using 
mulch on the production fields. 

• The extra application of irrigation water resulted in lowering the soil salinity levels. Pre-
sowing soil salinity assessments should be made in order to determine if leaching 
before planting is needed. Sandy loam soils and most likely also loam soils are relatively 
easy to leach with excess irrigation water and proper water infiltration and drainage. 
Preparing raised beds can facilitate this and it is recommended to use this approach in 
more locations. 

• Additional leaching during the season (either by excess rains or surplus levels of 
irrigation water), with the relative low salt concentration of the irrigation water, should 
result in even lower soil salinity levels that will make it also suitable for other crops 
besides beetroot to be cultivated and obtain high yields. However, this leaching has to 
be in balance with the nitrate application and uptake by the crop, since nitrate is easily 
leached as well. 

• It is known that some crops are more salt tolerant than others. The common use of 
beetroot (highly salt tolerant) in the area is an example of this. There are, however, 
differences in salt tolerance between varieties. It is recommended to test different 
varieties of the same crop in order to identity the best varieties for the local conditions. 
The Salt Doctors have introduced seeds of some robust crop varieties and at present 
the standard variety of beetroot is being compared to the variety that The Salt Doctors 
introduced (see “new field trail”). 

• A common crop rotation at present is kale-beetroot-lettuce. This is also promoted by 
extension officers. In the Netherlands, kale is not regarded as a good pre-crop for 
beetroot, since this can cause problems with nematodes. The same is true for beetroot 
as a pre-crop for lettuce (kale after lettuce should not be a problem). It is not known 
to the author if this problem with nematodes also occurs in Mozambique, but if 
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problems do occur with nematodes than an alternative crop rotation must be 
considered. 

• Farmers use a NPK fertilizer, as well as urea and chicken manure. For cabbage, more 
fertilizer/manure is given, but the exact concentrations are unknown. A well-balanced 
fertilizer strategy can reduce costs (sometimes less fertilizer can be added) for farmers 
and yield often increase when the exact needed fertilizers are given (based on a recent 
soil analysis). 

• Plant based compost and chicken manure is used commonly. The EC was measured in 
the extract of a saturated paste of these two sources and the EC of the plant-based 
compost was 12-13 dS/m (pH 7,1) and for the chicken manure the EC was 10-11 dS/m 
(pH is 7,5). The sodium concentrations were also measured and showed a result of 
1600-1700 mg/L in both the plant based composed as well as the chicken manure. 
These are really high sodium concentrations and these sources of fertilizers can also 
be classified as a source of salt (sodium). It is recommended to explore why these 
sodium concentrations are so high and precautions should be taken to ensure a much 
lower sodium concentration of these commonly used sources of fertilizer. 

 
Regarding capacity building: 

• Within the project, students are responsible for collecting soil and water samples and 
the analysis. It is recommended to provide them with clear guidelines and protocols, 
in order to obtain uniform data. Also, supervision (at the start) is vital to ensure a 
proper operation of the tools (calibration of the EC meter at regular intervals) and to 
ensure that they follow the guidelines and protocols. 

 
 
Recommendations for possible future large-scale projects on Saline Agriculture in 
Mozambique 
Based on the workshop, a clearer image was composed of what is being done at present in 
Mozambique and what should be done in the nearby future. Based on these needs and 
opportunities, a new approach can be formulated in which the various stakeholders should be 
included. So, it is recommended to use the document that Weltweit composed based on the 
workshop (see Annex 2). 
Salinity monitoring of water and soil is vital, both to understand the challenges on a larger 
scale, but also the needs of pre-sowing leaching at farm level, for instance. Also, rainwater 
harvesting can be an interesting solution (capture and store rainwater in times of surplus) to 
ensure freshwater availability during the dry season. Also, many of the recommendations 
mentioned above should be considered. An important question is at what scale the future 
project will be implemented. Solutions will differ from plot to farm level and from ecosystem 
level and regional level. This should be fine-tuned before more detailed plans are made. At 
whatever scale the future projects will be implemented, the demonstrations at field level will 
be vital. Farmers learn from other farmers so all solutions must be visible at several locations 
(stay close to the farmer). One or several locations can be selected for some additional 
research and training, also validating existing approaches and developing “best practices” for 
the local situation. The developed best practices should then be introduced to a network of 
lead farmers to fine-tune the approach and also demonstrate the market opportunities (cost-
benefit analysis). These lead farmers should be trained and results monitored closely. 
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ANNEX 1. 
 
The Problem of Soil Salinity in Mozambican Agriculture – Exploratory Mission to the 
Irrigation Schemes of Chókwe (10.11.2022) 
 
Mission Report 
 
1) Background and Objective 

The project Innovative Strategies to Manage Salinity in Horticultural Production Systems (SaliHort) is a small 
initiative which realizes pilot field trials and farmer training programmes on Saline Agriculture1 in the 
context of Maputo’s peri-urban vegetable production zones. Additionally, SaliHort promotes wider 
networking and technical exchange between Mozambican stakeholders on the topic of soil salinity 
management in agriculture. Principal implementing institutions are ABIODES – Association for Sustainable 
Development, The Municipal Council of Maputo and The Faculty of Agriculture and Forestry Engineering of 
the University Eduardo Mondlane, supported by the German NGO Weltweit e.V. 
In November 2022, SaliHort received The Salt Doctors, a Dutch consultancy company specialized in 
agricultural salinity management, for a training and technical evaluation assignment. In this context, a 
joined exploratory mission to the irrigation scheme of Chókwe was realized on 10.11.2022. The objective 
was to conduct a first appraisal of the local salinity problem, engage in technical exchange with the 
managing institution of the irrigation scheme, formulate preliminary management recommendations, and 
sound out the possibilities for the upscaling of Saline Agriculture initiatives in Mozambique. The present 
report documents activities realized during the mission and compiles preliminary recommendations 
regarding possible soil salinity management approaches for the visited irrigation scheme.  
 
2) Description of the Work Realised 

Local contact institution:  HICEP (Hidráulica de Chóckwè. E. P) 
Contact person:   Alberto Banguine 
Localities visited:   Regadio Novo/D1N1 and Módulo 2 
Activities: After a general introduction to the history and characteristics of the Chókwe irrigation scheme 
by Mr. Alberto Banguine, the participants relocated to two different field sites within the irrigation 
parameter which are characterized by different levels of salinity related degradation. The first locality 
visited, within Regadio Novo/D1N1, constitutes a highly degraded former rice field which is now exclusively 
overgrown by Salicornia spp., a halophyte typical for salt marsh environments. The field demonstrated 
obvious waterlogging. A rapid soil assessment with portable sensor equipment confirmed the prelaminar 
visual evaluation. Indicated EC values surpassed 15 dS/m within the first 1 m soil layer. The history of the 
field site and the perceived reasons for its degradation were discussed with the Mr. Alberto Banguine. 
Highlighted were the following factors:  
- High groundwater levels, saline groundwater 
- Deficient monitoring of irrigation water quality  
- Heavy soils which hamper proper drainage and are prone to subsoil compaction under tillage 
- Deficient drainage infrastructure and insufficient maintenance of the same 
- Excessive use of mineral fertilizers 

Furthermore, ideas for possible actions in terms of reclamation, management and alternative utilization 
were exchanged (see section 3 - recommendations).  
In the following, a second field site, within Módulo 2, with less severe degradation characteristics was 
visited. At the time of the visit, the field hasn’t yet been tilled for the upcoming wet-season rice crop. An 

 
1 The concept of Saline Agriculture provides a versatile toolbox of agricultural practices which have the potential to sustain agricultural 
production under saline conditions and partly even reverse salinisation through soil remediation processes. It combines diverse soil, water 
and crop management approaches which intend to improve soil health parameters, in order to minimise salinity levels within the crops’ root 
zone and/or mitigate salinity stress for the plants. 
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unsuccessful pumpkin crop was mainly overgrown by weeds. As at the first field site, a rapid soil assessment 
with portable sensor equipment was realized. It verified still elevated EC levels which significantly can 
hinder crop production (EC values above 8 dS/m). Equally, the history of the field site, perceived reasons 
for its degradation, and management recommendations were discussed. The degradation process was 
described in similar terms as for the first field site.  

   
3) Recommendations and Outlook 

The following recommendations where formulated; this is with reservations, considering the pilot 
character of the assessment: 
- Consider the formal change of use for highly degraded sections, e.g. integrate them in conservation 

projects and/or carbon sequestration initiatives, which potentially can create revenues on the 
evolving global carbon markets. 

- Improve water and soil quality assessment capacities of the managing institution, e.g. acquisition of 
robust and reliable sensor equipment. Consider more detailed soil analysis for a better 
characterisation of the salinity problem (salinity vs. sodicity, dominant salt ions present, 
accompanying stress factors such as unfavourable pH and/or nutrient unavailabilities).   

- Improve the overall drainage infrastructure; possibly including the option of biodrainage through 
strategic tree planting. 

- Encourage land levelling (to permit homogeneous leaching), reduced tillage (to avoid subsoil 
compaction and water logging), application of organic manures / green manures (for improvement of 
soil characteristics), and planting of cover crops between main crop cycles (to minimize evaporation 
and hence capillary rise of salts) among farmers.  

- Engage with IIAM/IRRI to discuss the possibility of introduction of salt tolerant rice cultivars (and 
potentially tolerant cultivars of other crops).  
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ANNEX 2. 
 
Saline Agriculture in Mozambique – Situation Analysis 
 
1) Status Quo 
- Scattered data / information base 
- Various documented scientific case studies on salinization processes, salt-affected 

production systems and management recommendations, over the last 40(+) years  
- Country-wide soil mapping and characterisation realized in the 1990s, which included the 

production of an indicative soil salinity (risk) map 
- Known hotspot-zones: Southern Mozambique (arid conditions, soils developed on 

maritime [saline] deposits) + Coastal Zone (saltwater intrusion) + Irrigation Schemes 
(human mismanagement / deficient drainage) 

- Anecdotal reports on the problem by affected farming communities and responsible 
agricultural extension organs 

- Salinization of soil and water resources has been identified by several national policy 
strategies on Agriculture and Climate Change as a key concern, which must be tackled in 
order to guaranty the country’s sustainable and resilient development. However, 
practical experience, a clear strategy and action plans are lacking. 

 
2) Actors 

a) Previous Initiatives 
o IIAM (Various agricultural suitability mapping initiatives, e.g. in the 1980s; 

Mapping and classification in the context of the National Soil Map) 
o IRRI/IIAM (Introduction of tolerant rice varieties) 
o UEM, and other universities (Isolated studies on salinity and its management) 

 
b) Current Initiatives 

o IIAM - Project RESADE 
o UEM/ABIODES/regional extension bodies - Project SaliHort 
o CIP Mozambique  

 
c) Potential Stakeholders 

o Ministry of Agriculture 
o Regional State Organs (SDAEs - regional extension bodies) 
o Irrigation Scheme Managing Institutions 
o Universities and Technical Schools 
o Larger international organisation (e.g. FAO, CGIARs, etc.) 
o Smaller NGOs working on topics such as Climate Smart Agriculture / Good 

Agricultural Practices / Water Management / Ecosystem Based Adaptation / etc.  
 

3) Needs for Research and Action 

Salinity Assessment and Mapping (improve knowledge on the nature and scale of salinity in 
Mozambique): 
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- More precise mapping and classification of salt affected soils/production systems of 
Mozambique 

- Standardisation of salinity assessment procedures 
- Improving the equipment of national laboratory and extension facilities; introducing 

accessible in-field testing solutions (portable sensors, etc.)  
- Quantify / simulate the trend of salinization and (potential) impact of salinity (in 

monetary terms) 

 
Mitigation Strategies (prevent salinization processes): 
- Awareness raising, promotion and financial support for the application of preventive 

measures (e.g. Good Agricultural Practices, such as appropriate irrigation and drainage, 
soil health promoting practices, elaboration of policy briefs, etc.) -> training relevant 
stakeholders at all levels (land use decision makers, researchers, agricultural extension 
bodies, farmers) 

- Focus on inclusive/participatory strategies for this process: e.g. Farmer Field School 
approach 

- Follow an ecosystem approach: align and coordinate agricultural and ecological 
(conservation) efforts to mitigate degradation/salinization processes  

 
Saline Agriculture Promotion (sustainably manage salt-affected agricultural production 
systems): 
- Promote knowledge exchange between current research project initiatives and facilitate 

synthesis and dissemination of their outcomes 
- Initiate follow-up research projects with a wider outreach, in terms of geographic scale 

and Saline Agriculture approaches to be evaluated 
- Guarantee horizontal and vertical knowledge transfer (e.g. policy makers, agricultural 

extension, farmers) through inclusive project strategies (e.g. participatory project 
implementation, elaboration of educational material, etc.) 

- Next to soil and crop management approaches, focus on screening for / introduction of 
tolerant crops and cultivars, including complementary crops (agroforestry, green manure 
crops, etc.) 

- Evaluate the potential for conservation measures (and their economical exploitation) on 
highly salt-affected land 

 

Overarching Aspects: 
- Lobbying for higher awareness amongst decision makers and improve financial and 

policy support 
- Improve technical networking of national stakeholders amongst each other, and with 

relevant international actors (e.g. by maintaining a national working platform on salinity 
management) 
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4) Opportunities and Challenges  

Opportunities  Challenges  

- The problem is basically acknowledged by all 
relevant stakeholders 

- The basic policy framework for the promotion of 
Saline Agriculture exists 

- First research and development initiatives exist 
-  

 

 

 

- Knowledge gaps on extend and nature of the 
salinity problem in Mozambique 

- Capacity needs amongst relevant stakeholders 
for comprehensive understanding of Salinity and 
Saline Agriculture 

- Lack of coordinated and long-term collaboration 
of the existing stakeholders (in research and 
agriculture) 

- Lack of access to funding for large-scale 
programmes or projects 
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ANNEX 3. Lab analysis of the soil sample from the “Thomas Sankara” location. 
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