  Enabling Communities in the Aral Sea Basin to Combat Land and Water Resource Degradation Through the Creation of ‘Bright’ Spots
ADB REGIONAL TECHNICAL ASSISTANCE 6208 (RETA 6208)
Project Progress Report - 2005
Overview of Results for Year 2005

Despite the delay in final approval of the RETA and the finalization of work plans for the 2005 growing season with partners, significant progress has been made towards achieving the over goals of the project. Activities have focused on the establishment of protocols, collection of socio-economic data, training and the establishment of field based trials that will form the basis of activities over the next 2 years. The results reported here is a synopsis of a set of comprehensive documents produced by each of the partners and for brevity have been significantly reduced. A comprehensive report has been produced as a means of capturing all relevant information pertaining to the project and will be distributed to partners.

The summary of outcomes from the first year of the project are presented below under each of the identified components.  
Component 1- Identification, promotion and adoption of innovative farming practices
The overall objective of this component is to identify, promote and assist in the adoption of innovative endogenous practices that farmers and communities undertake to enhance their production systems in a sustainable manner. In a previous assessments of individual farmers and farming communities undertaken at a global (Pretty et al., 2006) and local scale in the case of Uzbekistan (Ul-Hassan et al., 2005), evidence is presented to show that there are farmers and farming communities that are performing at a significantly higher level than the average. There are individuals, small communities and households who have adopted innovative practices and coping strategies to reverse resource degradation in a sustainable manner whilst maintaining or enhancing food security and income generation. These have been termed ‘Bright’ spots and examples have been documented in collaborative research between International Water Management Institute (IWMI) and Tashkent Institute of Irrigation and Agricultural Mechanization Engineers (TIIAME) (Ul-Hassan et al., 2005). These ‘Bright’ spots clearly indicate the potential of individuals and communities in overcoming current inhibitory policies, market barriers, and other impediments without significant external assistance. The opportunity arises in studying the attributes of these ‘Bright’ spots that pertain to their success and investigate the potential to expand them through knowledge transfer, influencing changes in policy and institutional structures.
As an extension to the previous limited study undertaken by Ul-Hassan et al. (2005) in Uzbekistan, the study has expanded to include Kazakhstan and Turkmenistan. Throughout 2005 teams of National Agricultural Research and Extension Services (NARES) partners were trained in identification and data collection with respect to documenting Bright spots. In addition, data was collected documenting potential Bright spots in each of the countries and a preliminary analysis of key data was undertaken to demonstrate differences between Bright spots and control objects with respect to their performance. 
In Kazakhstan, Uzbekistan and Turkmenistan 11, 10 and 8 Bright spots were identified along with an equal number of control objects, the latter being representative of the norm the area.  Data from the bright and control spots were collected using the structured questionnaire as well as PRA tools. A database containing crop, soil and economic indicators of each of the groups has been constructed.
The three countries are examples of transition economies at various stages of market liberalization with Kazakhstan having the greatest degree and Turkmenistan the least. In Kazakhstan the study was confined to the Turkistan region where 30% of the countries cotton is produced. Bright spot farms and control objects were all private farms with the former performing at a higher level than the latter even though there was little difference in the quality of land resources as indicated by the Bonitet land classification system. Yields of cotton were significantly higher under the ‘Bright’ spots (3.06 t ha-1) when compared to the control objects (2.50 t ha-1) although overall input cost were similar for the two groups. Possible factors that were identified that many have contributed to the enhanced performance of agronomic enterprises on the Bright spot farmers were the following:

· The introduction organic soil amendments along with inorganic fertilizers in farming systems. These two activities would enhance the efficiencies in nutrient management and take advantage of the livestock component in these farming enterprises;

· Following prescribed irrigation regimes for each crop grown; 

· Well organized salt leaching events;

· Land leveling to increase irrigation efficiencies;

· Routine weeding; and 

· Proper maintenance of on–farm irrigation and drainage networks.

A second component contributing to the development of these Bright spots is the large livestock component that is present in these enterprises. In all cases Bright spots had significantly larger numbers of sheep, cattle, horses and camels than the control objects. This undoubtedly would contribute to the financial viability of the farms as well as supplying other positive benefits i.e. manure. In addition, there were other notable differences between the Bright spot and control objects with respect to the greater number of tillage implements, tractors and trucks on farm in the Bright spot group; lower level of managerial skills and qualifications in the control objects. Further, farmers that constituted the Bright spot group had developed their own ‘banking/loan system’ to finance their farming operation as a coping strategy. Further assessment of this ‘banking’ system is currently being undertaken.
It is also pertinent to note that most of the Bright spot mangers were former chief executives/officials in various managerial positions prior to the ‘privatization’ process. In contrast, the control object farms were dominated by farmers by skilled peasants without previous managerial experience. This may be a critical factor in the performance of these two groups.
 With respect to Uzbekistan cases there were no significant differences in farm size, irrigated area, and areas under wheat and cotton between the two groups. Similarly the Bonitet values for each of the two groups were not significantly different and ranged in the lower 40’s. The mean wheat and cotton yields on the Bright spot farms were significantly higher than those of the control objects, a similar trend observed in the Kazak cases confirming the greater agronomic potential of ‘Bright’ spot cases.
Unlike the Kazakhstan cases there were no significant livestock components in both groups of farms in Uzbekistan. The estimated net incomes for farm workers differed significantly between the control object ($209 yr-1) and the Bright spots ($371 yr-1) which are considerably lower than that observed for the Kazak site. It is rather disturbing that the net profit per hectare is negative ($-71/ ha-1) in the case of the control objects and was only slightly higher in the case of the Bright ($55 ha-1) for the production of wheat, questioning the viability of such production systems. Contrasting this, the net profit in cotton production ranged from $23 ha-1 to $159 ha-1 for the control object and Bright spots respectively. These figures are considerably lower for the same commodities from Kazakhstan and reflect differences in agricultural policies between the two countries.
The Bright spot cases in Uzbekistan indicated that the dominant reasons for their improved status are predominantly due to addressing specific agronomic practices that directly influence productivity under irrigated farming systems. These included:

· Salt leaching 

· Early sowing of cotton and other crops with the introduction of ammonium phosphate 

· Irrigation, fertilization and chiseling are undertaken in a timely manner 

· Biological and chemical control of diseases and insects.

Whilst some farmers indicated that investment in land leveling, farm machinery and equipment were associated with the improved circumstances, it is evident that in the case of the control objects these investments have not benefited the overall performance. Hence, there is a specific need to analyze these investments to determine what has worked and what has not. Again the high managerial skill base of the Bright spot farmers was evident in this group when compared to the control objects.
Limited analysis of the Turkmenistan cases was undertaken due to difficulties in data collection and analysis. However, it is planned that over 2006 a more comprehensive survey will be undertaken of individual farming operations within dehqan’s which may resutl in greater insight into the reasons for the better performance of these collective farms. In general it was concluded from the preliminary assessment of these Bright  spot cases that the leaders of ‘Bright’ spots demonstrate strong leadership skills, innovative approaches to solving of biophysical and economical problems and a high social responsibility to their labour force and community as a whole. Through improved water management on the Bright spot farms and careful use of water for leaching salts, considerable savings in water supplied to a farm were achieved. Adoption of the strategy used by the ‘Bright’ spots on the majority of the basin would significantly reduce the amount of diverted water. 
The results of the ‘Bright’ spots clearly show that improvements in farm management and attention to detail can substantially assist profitability and sustainability of these farming operations. This gives us grounds for cautious optimism in relation to solving of the problems related to high groundwater tables, increased salinity and reduced productivity. The out scaling of these Bright spot would raise the stability of the farms in the region, thus resulting in positive benefits to the Aral Sea Basin as a whole.

Component 2- Plant production on salt affected soils
The main objective of this component is field testing and verification of the efficacy and management options for the cultivation of crop and forage species under salinity conditions and their role in biodrainage, development of different management options of saline land and water resources. This component was led by ICARDA with support from ICBA and IWMI. The key field activities were carried out by NARES teams in project locations.
The activities of this component are divided into 5 subcomponents: (i) evaluation of salt-tolerant forages, field crops, and medicinal and aromatic plants; (ii) agricultural management of salt affected soils; (iii) agricultural management of saline water resources; (iv) socio-economic aspects of saline environments; (v) salinity assessment through Remote Sensing and geographical information systems. 
2.1. Evaluation of salt-tolerant forages, field crops, and medicinal and aromatic plants

The major focus of this subcomponent is to evaluate exogenous and endogenous salt tolerant plants that can be grown in saline environments. In  2005 the ICBA sent to the 3 participating countries 47 species of salt tolerant forages and field crops. According to the Quarantine regulations of the participating countries salt-tolerant germplasm sent by ICBA will remain under quarantine until the middle of 2006 before they will be released for extensive field evaluation.. Consequently, in order to avoid a delay in the process of assessing plant species for their ability to tolerate saline/sodic soils, a decision was made to evaluate local species that are currently in the market or within gene banks current in country.
In Kazakhstan 10 species of salt tolerant local material that included sorghum, sunflower and sugar beet were evaluated under conditions that were described as having medium levels of salinity. Preliminary monitoring of the species demonstrated  that two varieties of sunflower, K-113468 (origin: Yugoslavia, Serbia) and K-1 (origin: France) were able to perform exceptionally well under the prevailing edaphic conditions. Similarly, two varieties of sorghum (K-12 and K-45) both of which have their origins in India performed adequately on these moderately saline soils. 

In Turkmenistan studies associated with the growing of saline tolerant tree species were initiated in early November 2005 with the establishment of saplings out in the field.  The following species have been established on soils that have a relatively low salinity level but are dominated by sodium and are therefore classified as sodic soils: Poplar (Populous alba L), Mulberry (Morus alba.); Quince (Cydonia oblonga); Thuya (Thuja occidentalis). 

In Uzbekistan 8 species of fodder and oil seed crops were established on low salinity soils. Among the promising species evaluated groundnut (K-188), sudan grass and some varieties of maize and sorghum have shown promising results.

During 2006 the evaluation of the genetic resources that were sent to each of the three target countries by the ICBA will be evaluated under saline field conditions. In addition further evaluation of locally sourced material will be undertaken. What is encouraging is the existence of locally available material that is tolerant to varying degrees of salinity that could be incorporated in current production systems if in many cases, seed was more readily available. 
2.2. Agricultural Management of Salt-affected Soils

The activities of this subcomponent are targeting the development of technologies which will result in enhanced productivity and rehabilitation of salt affected soils. In 2005 have project team have started evaluating 4 technologies for the management of salt-affected soils. The technologies tested are: (i) application of phosphogypsum for remediating high magnesium soils, (ii) introducing rice into wheat cropping systems for managing soil salinity, (iii) reducing soil salinity through growing rice as salt leaching option and (iv) growing wheat in conjunction with alfalfa for the management of high ground water tables. In several of these studies results are preliminary and full assessment of them will occur over the remaining period of the project. Preliminary results from field trials are as follows:
2.2.1. Optimizing the Rate and Time of Phosphogypsum Application on High-Magnesium Soils for Improved Productivity (Kazakhstan).This study was initiated on soils exhibiting extremely high Mg levels in Kazakhstan in order to optimize the rate and time of phosphogypsum application to soils. The trial commenced with the application of treatments in November 2005 with the application of phosphogypsum to soils prior to the winter snows, subsequent treatment applications will occurred in the winter and the first crop (cotton) will be established in the summer of 2006. 

2.2.2. Management of Rice/Wheat System for Saline Soils (Turkmenistan). The experiment has been initiated in the Akdepe farm in Dashauz Province of Turkmenistan where the rice was reintroduced as an alternative strategy to the rotation with winter wheat to help leach soluble salts from the root zone and to provide additional income to farmers of the area. The trial commenced with wheat sowing in October 2005, which will be harvested in the summer of 2006. 

2.2.3.Crop-assisted Management of Saline and Waterlogged Soils (Uzbekistan). The study focuses on evaluation of alfalfa as a potential biological means of ameliorating saline and waterlogged soils. This experiment has been initiated in the Galaba farm in Bayauut district, Syrdarya province of Uzbekistan. The experimental area is 3.96 ha. In fall 2005, wheat was sown on an area of 3.96 ha. Alfalfa was established in combination with winter wheat on an area of 2.59 ha (treatments 2 and 3). As the trial commenced with wheat sowing in October 2005 and will be harvested in the summer of 2006, no yield responses are yet evident. It is interesting to note that the density of alfalfa in treatments 2 and 3 was 384 and 386 plants m-2 in November and did not significantly influence the initial stages of crop growth of wheat.
2.2.4.Improved Management of Rice/Wheat Systems for Saline Soils through Different Tillage Options (Uzbekistan).The levels of salt in soils in irrigated areas have increased over the years, which have caused reductions in crop yields. The traditional technology applied in these salt affected areas is heavy salt leaching during the late fall and winter. As an alternative strategy, rice will be reintroduced in pilot plots, located in  Karakalpakstan in rotation with winter wheat to help leach soluble salts from the root zone and to provide additional income to farmers of the area. This experiment has been initiated in ‘Kizyl Uzyak’ Shirkat Cooperative Farm in Chimbay district of Karakalpakstan. The experimental area is 3.04 ha. In fall 2005, wheat was sown on an area of 1.26 ha the remaining area was left fallow land until April 2006 when rice will be established by transplanting from prepared nurseries. There are two factors in the experiment: (1) Tillage where traditional tillage followed by broadcasting wheat sowing technology will be compared with advanced no-tillage wheat sowing technology using a Brazilian seeder; and (2) Land leveling will be compared with an area where land leveling was not done.
2.3. Agricultural Management of Saline Water Resources 

The activities of this subcomponent are targeting the development of the technologies for utilization of the saline water resources and increasing their productivities. The project team has initiated  three field trials that investigate: (i) the conjunctive use of saline drainage water in cotton growing, (ii) cyclic use of highly saline drainage water for forage crops and (iii) use of different qualities of water with furrow mulching for improving soil quality and cotton yield. Simulations on the impacts of saline water application on salinity processes within the soil profile will be undertaken using the SWAP model. These trials were established in 2005 and therefore only preliminary results are presented:

2.3.1.Management of Saline Drainage Waters through Conjunctive Use (Kazakhstan). The saline drainage water pumped from a vertical well was used conjunctively with low-saline surface source of irrigation waters. This experiment has been initiated at Makhamad Private Farm of the Dostyk Water Users Association of Jetysai district, Kazakhstan. There are three treatments namely: (i) Control (irrigation throughout the cropping season with low-saline water with salinity levels of approximately 1040 mg L–1), (ii) mixing of low-saline water (1040 mg L–1) and saline water (5570 mg L–1), pumped from vertical drainage well in the ratio of 4:1; (iii) mixing of low-saline water and saline water in the ratio of 2:1. Cotton was established in the 2005 growing season and the following yields of lint were recorded on each of the treatments: irrigation with low-saline water (2.33 t ha–1), irrigation with a 4:1 blend of low-saline water and saline water (2.33 t ha–1), and irrigation with a 2:1 blend of low saline-water and saline water (2.21 t ha–1). Cotton yields were not significantly affected by the treatments during the first year of experimentation. This is a common observation as the impacts of irrigation water salinity on ambient properties of irrigated soil occur gradually and over time. 
2.3.2.Management of Saline Drainage Waters through Cyclic Use (Turkmenistan) Freshwater sources within irrigated areas of Central Asia are falling short of agricultural requirements. As an alternative, farmers are using low-saline water having salinity levels of approximately 1000 mg L–1 (≈ 1.5 dS m−1) in some areas of Turkmenistan. This experiment has been initiated at the Akdepe farm in Dashauz province of Turkmenistan. There are three treatments: (i) control (irrigation throughout the cropping season with low saline water with salinity levels ranging from 700-1000 mg L–1), (ii) cyclic use of low saline water around 700-1000 mg L–1 and drainage water (1500 mg L–1) throughout the cropping season, (iii) use of low saline water (as first irrigation) and drainage water (1500 mg L–1; as remaining irrigations). Sorghum (Sorghum bicolor (L.) Moench), maize, and an indigenous genotype of sorghum (Sorghum sernuum H.) were cultivated as test crops. In 2005 the maximum maize yield (42.0 t ha–1) was obtained from the treatment where low-saline irrigation water was used throughout the cropping season. The maximum Sorghum bicolor yield (57.3 t ha–1) was obtained from the treatment where cyclic use of low-saline water and drainage water (1500 mg L–1) was undertaken. The maximum Sorghum sernuum yield (47.0 t ha–1) was obtained from the treatment where cyclic use of low-saline water and drainage water (1500 mg L–1) was applied. Although the crop yields were affected by the treatments during the first year of experimentation, the differences among the treatments during the next 2 years will help in drawing concrete conclusions on the impacts of irrigation water quality on crop yields

2.3.3. Use of Waters of Different Qualities and Mulching of Furrows to Improve Productivity (Uzbekistan). Fresh water sources in Uzbekistan, falls short of demand during (June-August). Farmers are therefore using saline water having salinity levels of approximately 2300 mg L–1 (≈ 3.5 dS m−1) to irrigate their crops. This experiment has been initiated at the experimental station of the Uzbek Cotton Growing Research Institute in Syrdarya district of Uzbekistan. There are two factors involved in the experiment. One factor consists of water quality aspect related to the use of moderately-saline (~ 2300 mg L-1) and saline water having double the concentration (~ 4600 mg L-1) for irrigation of cotton in different combinations. Other factor involves mulching of the furrows to reduce losses of evaporation from the field and to improve water productivity. The layout of the experiment was as follows: (i) Irrigation throughout the cropping season with moderately-saline water with salinity levels around 2300 mg L–1 (without mulching of furrows), (ii) Mixing of moderately-saline water (2300 mg L–1) and saline water (4600 mg L–1), pumped from vertical wells in the respective ratio of 1:1 (without mulching of furrows); (iii) Irrigation with saline water (4600 mg L–1), pumped from vertical wells (without mulching of furrows); (iv) Irrigation throughout the cropping season with moderately-saline water with salinity levels around 2300 mg L–1 (with mulching of furrows); (v) Mixing of moderately-saline water (2300 mg L–1) and saline water (4600 mg L–1), pumped from vertical well in the respective ratio of 1:1 (with mulching of furrows), (vi) Irrigation with saline water (4600 mg L–1), pumped from vertical well (with mulching of furrows). Maximum cotton yield (2.21 t ha–1) was obtained from the treatment where moderately-saline irrigation water was used throughout the cropping season along with mulching of furrows. Cotton yield from other mulching treatments was in the order: irrigation with a blend (1:1) of moderately-saline water and saline water (1.94 t ha–1), and irrigation with saline water (1.99 t ha–1). Cotton yield from different treatments without mulching was in the order: irrigation with moderately-saline water (2.13 t ha–1), irrigation with a blend (1:1) of moderately-saline water and saline water (1.93 t ha–1), and irrigation with saline water (1.97 t ha–1). Although the crop yields were significantly affected by the treatments during the first year of experimentation, the differences among the treatments during the next two years will help in drawing concrete conclusions.

2.3.2.Use of SWAP (Soil-Water-Atmosphere-Plant) model for improved management of salt-prone environments . SWAP (Soil, Water, Atmosphere and Plant) model simulates vertical transport of water, solutes and heat in unsaturated/saturated soils. The simulations were performed for the Akaltyn experimental site, Syrdarya province of Uzbekistan, where  moderately-saline (~ 2300 mg L-1) and saline water having double the concentration (~ 4600 mg L-1) were applied in the irrigation of cotton in different combinations. In total 12 different scenarios were generated using SWAP model. The irrigation water depth and quality of each scenario were used as input to the model to study the effects of this water quality on crop production and soil salinity. During 2005, only water balance parameters were calibrated. The measured soil moisture content values were compared with the simulated results for model calibration. Soil moisture content was determined 8 times during vegetation season by gravimetric method (by estimating of the differences of soil samples weight before and after drying of ones in the oven). During the 2005, only soil moisture contents predicted and actual were compared for the model calibration. The close match between measured and simulated values gives confidence on calibrated model parameters for the water balance component. 

2.4. Socio-economic aspects of saline environments  
The activities of this subcomponent will focus on a comprehensive assessment of the socio-economic environment that would facilitate the adoption of alternative cropping strategies and salinity remediation technologies. This will focus on evaluating economic returns, market development and community acceptance based on surveys and quantitative production estimates.  In year 2005 the objective of this subcomponent was a rapid assessment to identify how much farmers, administrators and other stakeholders are aware of the soil and water management technologies and how they perceive the solutions for this problem. The aim of this rapid assessment was to identify opportunities for a more comprehensive analysis of technological options with a real chance to succeed given the socio-economic environment prevailing in the countries. 
·  A rapid rural appraisal was conducted in Turkistan district of Kazakhstan. Farmers, government officials, and researchers were interviewed using a check list of questions related to people’s perceptions of phosphogypsum use and awareness of different stakeholders in its potential as a soil amendment in saline soils. Stakeholders were asked open ended questions and their responses recorded. Three farmers who used phosphogypsum in were interviewed and one farmer knowing little about the application of phosphogypsum in agriculture were interviewed in the village of Old Ikan. Complete crop enterprise budgets were developed for different farmers. Costs, revenues and gross margins were calculated for with and without the technology use scenarios; and changes in economic indicators, such as yields, profitability and marginal rates of returns were computed; and environmental indicators, such as water use efficiency [the value of production per unit of water applied], water table levels and salinity levels were monitored and changes were recorded/computed. Enterprise budgets were computed, using data from experimental plots, for “with” and “without” mulching of furrows for three different salinity levels of irrigation water on cotton. The preliminary economic indicators of the phoshphogypsum application computed from the crop budgets show that it’s a profitable activity which significantly increased gross margins from 30% to over 5 folds in one case. The marginal rates of returns of over 40% were estimated. In addition, significant improvements in water use efficiency and a drop in salinity levels were reported.  It is important that one be cautious in interpreting these preliminary results from such a few farmers. First, the effect of application of phosphogypsum can be normally obtained during the 4 - 5 years. During this period farmers will not apply phosphate’ fertilizers and will save about 130-160 US dollars per ha. Second, a major factor in the use of phosphogypsum is transportation cost. The expenses for purchase, transportation by truck and application of phosphogypsum (norm of 4-8 ton/ha) was in range of 150-200 US dollars per ha, which can easily be covered by the savings in the application of phosphorus. The yield increase in cotton is 1.0-1.5 t/ha, with a value of 180-290 US dollars per ha. Transportation of phosphogypsum by railway will reduce total expenses by $70-100 US.  The economic and environmental benefits of leaching are also presented in table 2. These limited results (only once case) show that leaching is highly profitable with 33% improvement in the short-term profitability, reduction in water table by 28% and reduction in salinity levels by 70%.
2.5. Development of GIS/RS in mapping saline soils

The objective of this subcomponent was the developing of a salinity assessment (mapping) tool through the analysis of temporal satellite images through the development crop coefficients that will indicate levels of crop stress associated with salinity. In 2005 the project group developed a methodology of salinity mapping through RS/GIS application. The cornerstone of the proposed approach on assessing salinity through RS/GIS is as follows:

1. Selection of Vegetation indicator (NDVI, SAVI, GVI, etc), reflects crop stress due to salinity

2. Multi-temporal analysis of satellite images (Landsat, Aster, ALI, Hyperion )

3. Extensive ground truthing for determination of correlation between selected vegetation indicator and soil salinity levels

4. Mapping salinity through Vegetation Indices, if correlation is proved

The salinity mapping methodology consists of the following five steps:

1st step:  Pre-processing of satellite images (Landsat, ASTER, ALI and Hyperion) for the project pilot area, Gafur Gulyam farm in Syrdarya province of Uzbekistan:

· Import to ERDAS Imagine format;

· Geo-reference to the common projection (WGS 84);

· Co-register all images precisely;

· Normalize multi-date images.

For the analysis of vegetation conditions 2-3 satellite images (for 3-4 years) for each vegetation period will be processed. 

2nd step: Calculation of the set of the vegetation indices (NDVI, SAVI, GVI, NDWI, etc.) and to locate the areas with different vegetation conditions during a sequences of years (and seasons). On the basis of seasonal raster layers of selected vegetation index (VI) will be calculated the raster layer of maximum VI for each year and these layers will be stacked in the multi-band raster layer. The unsupervised classification, applied to these layers will allow the separation of classes of vegetation conditions. Pixels having regularly (during all years) vegetation vigor will be masked out from the further investigation. 

3rd step: Analysis of sensitivity of indices for soil salinity recognition from multi-spectral satellite images. At this stage will be used the ground truth data of soil salinity measurements by different methods (EM-38 meter and soil samples chemical analysis), together with created GIS layers (Soil type, Topography, Water table, etc.).

4th step:  Application of hyper-spectral satellite images will be used for analysis of spectral signatures for areas, affected by soil salinity. It is expected to recognize the type of soil salinity (sodicity) at this step. 

5th step: Soil Salinity mapping, using results of above 4 steps

Analysis of Ratios and Normalized Indexes of Landsat images bands clearly indicated that NDVI is better representing the vegetation conditions under saline environments. However, the NDVI variations can be the result of other then soil salinity stress.  The ground truth data analysis and comparison it with NDVI indicated that the salinity indicators, measured by EM-38 for soil depth at 0-75 cm has higher correlation with NDVI values. Therefore, in next steps the soil salinity through EM-38 can be measured only for this depth. The second conclusion is that non-saline locations should be excluded from sampling, in order to avoid misinterpretation of ground truth analysis. The image processing, ground truthing and vegetation indices determination have given a hit for preparing the preliminary map of soil salinity (see Figure 1).  The work that has been undertaken in the second half of 2005 assisted in the  to determination of  the major short comings to this approach taken by team and helped to clearly identify next steps to be taken in 2006.  There shortcomings were as follows:

1. Landsat images were not per studied season 

2. There was no ground truthing undertaken to deal with low NDVI - poor fertility, crop disease, poor establishment and poor irrigation. 

3. Application of EM 38 for ground truthing: almost impossible to calibrate in soils that are not saturated due to the interaction of water and salinity on dielectric constant.  

4. For correlations between EC (EMR) and NDVI we had not enough number of samples where there is no salinity - to assess the variation of NDVI to other factors.  
The following are the Next steps

· Obtaining and processing of IRS, ASTER, ALI and Hyperion images for 2005 and 2006 seasons

· Continuing of ground truthing: (1) measuring salinity through EM-38 for soil depth of 0-75 cm  (for at least 100 samples for each salinity levels, non-saline and bare soils); (2) identification of zones with salinity and other reasons of crop stress for singling out impact of salinity only

· Using the Spectroradiometer to measure soil salinity and correlate the same with ground based measurements
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Figure 1 
Component 3- Capacity building and dissemination
The objectives of this component are to increase capacity of farmers and the NARES through full involvement in the design and implementation of project activities. In year 2005 two trainings, one farm community based trial and project documents were produced.  
3.1.1. Training for socio-economists on PRA tools, Effective Communication skills and interviewing techniques. 
Three training workshops on PRA tools, Effective Communication kills and interviewing techniques were organized by IWMI in the framework of the project for the NARS partners. The first training workshop was organized at the Scientific and Research Institute on Water Resources in Taraz, Kazakhstan over the period June 13-16 with the participation of 20 people. The second training workshop was organized at the Gulistan State University during July 12-14, 2005, 2005 with participation of 32 people, including project staff and Bachelor degree students with majors in socio-economics. The third training workshop was organized for the Turkmen NARS and was held at the hotel Diyarbekir in Dashauz during September 7-10, 2005 with participation of 16 people, including project staff and Bachelor students. The predominant role of newly recruited field staff is to conduct structured with farmers and to assist in the filling in of questionnaires through the application of Participatory Rural Appraisal tools.  In addition, participants were given the opportunity to learn more about   effective communication skills that will further contribute to their professional development and assist in data collection associated with interviews and implementation of PRA tools. 

3.1.2. Training on the multiplication of salt tolerant materials

The International Center for Biosaline Agriculture (ICBA) organized a 5-day training course in collaboration with ICARDA and IWMI in Tashkent from December 12-16, 2005. The training course was part of the project ‘Enabling communities in the Aral Sea Basin to combat land and water resource degradation through the creation of ‘Bright Spots’, RETA 6208, being undertaken at Uzbekistan, Kazakhstan and Turkmenistan. The course was attended by 16 participants, including scientists of Regional Cotton Research Institutes, Karakul Research Station and Uzbek Plant Research Institute. The course content was divided into eight sessions, covering different aspects associated with germplasm evaluation, multiplication and data collection for salt tolerant plants and halophytes. A field trip was organized to visit the Uzbekistan Plant Research Institute where participants were briefed on in-situ collections of germplasms and those in the gene bank, where they have more than 47,000 accessions of different species. Germplasm sent by ICBA for the project activities and kept in quarantine at the institute was also shown to the participants. 

3.3. Developing Farmer Based Pilot Demonstration Sites to Assess the Potential of  Licorice naked in Reclaiming Abandoned Saline Soils

Since 2000 Gulistan State University researchers have been testing the efficacy of Licorice in rehabilitating abandoned salt affected fields on the Hungry steppes of Uzbekistan. Field studies were conducted over four years and in the final year land was reverted back to a cotton-wheat rotation. The results of the study clearly indicated that the establishment of Licorice assisted in reducing salinity and lowering of the groundwater table to a “critical depth” that allowed the resumption of irrigated cotton and wheat production. 
Within the scope of this project activities were started in “Galaba” Farmers Association (FA) in rehabilitating 100 ha of abandoned land through the growing of Licorcie. . The goal of this small activity is to involve farm communities in establishing their own reclamation studies on abandoned saline lands. Over the past 6 months a pilot area has been established by a group of farmers in the Gulistan area of Uzbekistan in collaboration with the local university. A total of 100 ha had been established on abandon salt affected land as a means of demonstrating to farmers the potential use of this species in re-claiming these soils. 

3.4. Communication and dissemination material development for farmers and NARES partners 

The activities of this subcomponent were targeting wide dissemination of project strategy and preliminary results among NARES partners, farm groups and other donor agencies. In year 2005 4 project brochures, one technical bulletin, 2 peer reviewed articles and other project documents were published. 
A. Project Information Bulletins:

1) Brochure № 1 – Assessing salinity and sodicity in the field – a guide for farmers and extension persons, June, 2005 (Authors: Andrew Noble).

2) Brochure № 2 – Rehabilitating abandoned saline soils using Licorice naked – A cost effective approach for the Hungry Steppes of Central Asia, June, 2005 

(Authors: Habibjon Kushiev, Andrew Noble, Iskandar Abdullaev, Narzullohon Haidarov, Uktam Toshbekov). 
3) Brochure № 3 – Guidelines for establishment of salt tolerant forage species: germination, growth and data collection, October, 2005 (Authors: Dr.Shoaib Ismail, Mr.Khalil-ur-Rehman, Mr.Chazi Abu Rumman).

4) Brochure № 4 – Agronomic measures to prevent and combat Salinization of irrigated lands (Authors: Sergey Nerozin, Iskandar Abdullaev) December, 2005.

5) Technical bulletin - № 1 Wheat-rice production in Khorezm region (Akmal Karimov, Andrew Noble and Herath Manthrithilake), December, 2005

B. Articles and Papers in Internationally Referred Journals

1. Habibjon Kushiev, Andrew D. Noble, Iskandar Abdullaev and Uktam Toshbekov Remediation of abandoned saline soils using Glycyrrhiza glabra: A study from the Hungry Steppes of Central Asia was produced for publication in the International Journal of Agricultural Sustainability (accepted for publication)
C. Project Documents and files

1. Project docket

2. Project flyer

3. A project website has been developed and can be found under the Featured Projects on the IWMI website (http://www.iwmi.cgiar.org/). The website contains articles that have been derived from the project and other relevant information.
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