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Overview

 AUTONUM 
The breakdown of the Former Soviet Union (FSU) has lead to the emergence of five independent states in Central Asia (Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan) that are in transition to market-oriented economies. Economic reforms are occurring at varying rates with Kazakhstan, Kyrgyzstan, and Tajikistan pursuing rapid transition policies, whilst Turkmenistan and Uzbekistan have followed more cautious approaches. Prior to independence from the FSU, the Central Asian economies were interdependent upon a centrally managed Soviet economy. Each of the Republics was agriculturally specialized according to agro-climatic zones, with production and marketing distributed through the entire Soviet trade system. Following the dissolution of the FSU and the collapse of existing trade arrangements and the abolition of subsidies, a significant contraction in the agricultural sector was observed resulting in a fall in agricultural output by approximately 50%. Consequently, these newly independent states were left with the task of developing independent market economies.

 AUTONUM 
Rapid expansion of extensive irrigated agriculture within the Aral Sea Basin during the FSU era resulted in significant increases in food and fiber production in the Central Asian Republics and led to agriculture becoming the backbone of the economies of these states, contributing over 25% to GDP and employing approximately 45% of the workforce. In rural areas, irrigated agriculture and the processing of agricultural products was, and remains, by far the main source of employment and incomes.

 AUTONUM 
However, over exploitation of water and soil resources in the region with the concomitant desertification of the Aral Sea and damage to the delta systems, has resulted in serious economic, social and environmental consequences. One of the main issues related to degradation of land in Central Asia is a growth of area of salt-affected soil especially in middle and low stream of Syrdarya and Amudarya Rivers. At present more than 80% of irrigated lands in Turkmenistan, 60% in Uzbekistan and 25% in Southern Kazakhstan are salt affected. Declining agronomic productivity associated with salinization and elevated water tables have resulted in the development of endemic poverty in rural agrarian communities in the region.

 AUTONUM 
Responding to this situation, International Water Management Institute (IWMI), International Center for Agricultural Research in Dry Areas (ICARDA) and International Center for Biosaline Agriculture (ICBA) submitted the proposal to the Asian Development Bank (ADB) for funding.  ADB kindly supported the efforts through the proposal entitled “Enabling Communities in the Aral Sea Basin to Combat Land and Water Resource Degradation through the Creation of ‘Bright’ Spots” with USD 0.7 million for three years. The overall objectives of the proposed TA is to address poverty, improve food security at the household level and enhance environmental security through the development, promotion and adoption of strategies that enhance the productivity of existing irrigated farming systems in Central Asia. The immediate objective of the proposed project is the development and adoption of innovative technologies that enhance productivity and income generation opportunities for disadvantaged rural farmers through the effective management of problematic saline soils and water and to effect changes in current resource and agricultural management policies.

In 2005, the studies were initiated and experimental sites established in the salt affected areas of all three target countries: in Syrdarya province of Uzbekistan, Dashauz province of Turkmenistan and Southern Kazakhstan province of Kazakhstan.  This document represents the detailed workplans of each of the NARES and IARC, budget associated with each activity, and human capacity building plan for the 2006 and the associated budget. The total budget assigned year 2006 is $ 228198 US.

1. CONSOLIDATED BUDGET FOR 2006
	Items
	IWMI
	ICARDA
	ICBA
	Kazakhstan
	Turkmenistan
	Uzbekistan
	Total

	Salaries Organization
	91,350
	0
	0
	0
	0
	0
	91,350

	Salaries ADB
	22,500
	12,000
	0
	10,800
	10,800
	10,800
	72,000

	Supplies and operations
	3,200
	9500
	4,900
	2,400
	2,400
	2,400
	25,700

	Equipment
	6,000
	5000
	0
	6,200
	6,200
	6,200
	27,600

	Airfares Inter
	7,800
	9000
	5,300
	600
	600
	600
	29,500

	Accommodation 
	8,700
	9800
	6,000
	1,500
	1,500
	1,500
	35,450

	Reports/publications
	300
	0
	200
	200
	200
	200
	1,100

	Workshops
	1,300
	0
	1,200
	700
	700
	700
	4,600

	Local Travel
	3,200
	3500
	1,200
	1,000
	1,000
	1,000
	12,750

	Annual meeting planning meet
	5,000
	0
	0
	0
	0
	0
	5,000

	Total
	58000
	48800
	18,800
	23,400
	23,400
	23,400
	213,700

	Admin and support
	10,440
	8784
	3,384
	0
	0
	0
	25,830

	Contingencies
	2,900
	2440
	940
	1,170
	1,170
	1,170
	10,685

	Grand total
	71340
	60024
	23,124
	24,570
	24,570
	24,570
	228,198


2. “Rehabilitation of Degraded Lands” Project Implementation Team-IARC

	IARC Center
	Project Staff

	IWMI
	Dr. Andrew Noble, Project Leader

	
	Dr. Iskandar Abdullaev, Project Manager

	
	Dr. Akmal Karimov, Project Technical Coordinator

	
	Dr. Mehmood Ul-Hassan ( Socio-economist)

	
	Dr. Asad Qureshi (Water specialist)

	
	Mr. Alexander Platonov, GIS specialist

	
	Mrs. Ikbol, Project Assistant/Translator 

	ICARDA
	Dr. Manzoor Qadir (Marginal water specialist)

	
	Dr. Theib Oweis (Irrigation Management Scientist)

	
	Dr. Mustafa Pala (Agronomist)

	
	Dr. Asamoah Larbi (Forage Systems Agronomist)

	
	Dr. M. Suleimenov (Agronomist)

	
	Dr. Aw-Hassan ( Socio-economist)

	
	Mr. Tulkin Yuldashev (irrigation specialist)

	
	Soil Scientist 

	ICBA
	Dr. Shoaib ( Plant specialist)


3. National Teams in three countries 

	National teams 
	Project Staff

	Uzbekistan
	Dr. German Bezborodov, National Coordinator

	
	Dr. Sadulla Avezbaev, Socio-economist 

	
	Dr. Toshbekov Uktam- soil scientist

	
	Dr. Kuliev Tajidin- agronomist

	
	Dr. Dusmatov Alisher-biologist

	
	Dr. Suleimanov Nasim-biologist

	
	Dr. Shurova Lyudmila- Irrigation specialist

	
	Dr. Rashid Koshekov -irrigation specialist

	
	Dr. Mirhoshimov  Rakhmankul-  

	
	Dr. Kushiev Habibjon– biologist

	
	

	
	

	Kazakhstan
	Dr. Sagit Ibatulin, National Coordinator

	
	Dr. Sergey Mogay, Soil Scientist 

	
	Dr.Vishpolski F- Soil  Scientist 

	
	Dr. Mukhamedjanov V.N –socio-economist 

	
	Dr.Paramonov- A- agronomist

	
	Dr.Kalashnikov A- hydrotechnician

	
	Dr. Japakulova E-agrochemist

	
	Dr.Zhdanov G- ameliorator

	
	Dr.Bekbaev R- soil scientist

	
	Dr.Osipenko N- Hydrotechnician

	
	Dr.Bekjanova- chemist 

	Turkmenistan
	Mr. Serdar Roziyev, National Coordinator

	
	Mr. Kadyrbek Redjepbaev, Soils scientist 

	
	Mr. Murad Irrigation/drainage specialist

	
	Mr. Redjepov, Socio-economist 


Component 1. Identification, promotion and adoption of innovative practices that prevent further land and water degradation in the Aral Sea Basin
Overall objective: Promotion and adoption of successful ‘Bright’ spots, documented in each country in 2005 based on matrix of success of the “bright spots”, developed by IWMI project staff.  In each country at least 10 new “bright” spots will be created, based on above mentioned method. In first approximation the farms, located in close proximity to the previously identified “bright” spots will be targeted. The promotion and adoption will include both farmer to farmer knowledge transfer (one “bright” spot + one potential “bright” spot) and working with local, national government agencies.  During the 2006 new Bright spots will be identified within the target areas also. 
Leading IARC: IWMI

Overall Responsible for Coordination and Reporting: Dr.Andrew Noble

Activities for 2006:

1. Develop matrix of success for the identified ‘Bright’ spots. Based on NARS group reports, survey results and data base on “bright spots” a matrix of success for each individual “bright spots” and general for each country will be developed. The matrix will include major indicators which are crucial for being a “bright” spot. To be completed by May 2006. 

Principle investigator – Dr.Andrew Noble and Iskandar Abdullaev
Implementing Team: Dr. Andrew Noble, Iskandar Abdullaev, Iqbol Yusupova and socio-economist in each national team 

Output: a) The matrix of success for each “bright spot” and for every country is produced and discussed with NARS and IARC partners.

b) A Synthesis Report (refereed research output) on characteristics, processes and drivers of bright spots in land degraded areas of the Aral Sea Basin : Responsible: Mehmood, Iskandar, Andrew, Akmal, socio-economist/others

IWMI - $ 800 US;

Total: $800

2. Promoting “bright spots” through creation of Farmer Learning Alliances. Around every “bright spots” one or two potential “bright spots” will be identified through rapid appraisal.  The existing and potential “bright spots” will be linked with each other through “learning alliances” concept.

Principle Investigator: Mehmood Ul Hassan and Iskandar Abdullaev

Implementing team: Iqbol Yusupova, Oyture Anarbekov

Output: In each country “learning alliances” of existing and potential “bright spots” are created and activated

Time frame of activity: 

1. Potential “bright spots” are identified through rapid appraisal by national field team are identified- by  February, 2006

2. Pairs of existing and potential “bright spots” will be linked up through rapport building meeting. Idea of learning alliances are shared with potential and existing “bright spots”- February, 2006

3. Learning alliances are activated through regular meetings on knowledge sharing and experience learning. Leaders of alliances are identified and trained by IWMI staff on Knowledge sharing and “bright spots” dissemination- March, 2006

4. Matrix of success of “bright spots” are presented to Farmers learning alliances for discussion and uptake- March, 2006

5. Farmers days, regular meetings are organized for transferring of  experience of existing “bright spots” to potential “bright spots” and process documentation on success and failures- why or why not learning is effective- April- December, 2006

IWMI - $ 2000 US;

NARES of Kazakhstan - $ 500 US

NARES of Turkmenistan - $ 500 US

NARES of Uzbekistan - $ 500 US

Total: $3500

3. Promotion of “bright spots” through national round table meetings. In each country national round table meetings with participation of representatives of Agriculture and Land management agencies, international projects on land management and NARS institutes will be conducted for disseminating the results of survey of “bright spots in 2005. The idea behind round table meetings is to share with participants of round table meetings the results of “bright spots” documentation and dissemination of their experience to other non-project areas. December 2005.

Principle investigator: Dr.Andrew Noble/ Mehmood Ul Hassan 

Implementing Team: Iskandar, Iqbol Yusupova and socio-economist of national teams

Output: at least one round table meeting in each participating country will be conducted.

Time frame of activities:

· Preparing round table meetings in each country – April/May, 2006

· Conducting round table in each country – May-August, 2006

· Reporting outcomes of round table meetings through One IWMI Policy Brief, September, 2006 IWMI - $ 4000 US;

NARES of Kazakhstan - $ 500 US

NARES of Turkmenistan - $500 US

NARES of Uzbekistan - $500 US

Total: $5500

4. Monitoring of the progress of potential “bright spots”. In order to observe changes that occur in potential “bright spots after they have been initiated a set of technical and economic indicators will be developed and introduced as monitoring tools. Pre- intervention (year 2005) indicators will be collected as benchmarking levels.

Principle Investigator: Dr. Andrew Noble
Implementing Team: Iskandar, Oyture  and NARS team

 Time frame of activities: 

1. Developing of technical and economic indicators for monitoring of potential “bright spots”- April, 2006

2. Collecting of pre-intervention indicators for benchmark period (2005) through survey – April,2005

3. Start monitoring of changes in potential “bright spots” after they start practicing “bright spots” matrix – May, 2006

4. Compile 1st year monitoring report for each potential “bright spot”- January, 2007 and full RR in 2008

Output: Comprehensive report prepared on monitoring of potential “bright spots” 

IWMI - $ 1000 US;Uzbekistan- $2000

Kazakhstan-$2000

Turkmenistan-$2000

Total: $7000

Total Budget of Component I:

IWMI - $ 7800 US;

NARES of Kazakhstan - $3000 US

NARES of Turkmenistan - $ 3000 US

NARES of Uzbekistan - $ 3000 US

Total budget for Component I – $ 16800 US
Component II. Plant Production on Salt Affected Soils

Overall objective: Evaluate plant species and management options for increased productivity and income generation on salt-affected and waterlogged soils through field-based trials in three target countries (Kazakhstan, Turkmenistan, Uzbekistan) of Central Asia

Leading IARC: ICARDA 

Overall Responsible for Coordination and Reporting: Dr. Manzoor Qadir

Participating IARC’s: ICBA, IWMI

2.1 Crop selection
2.1.1 Crop selection in Southern Kazakhstan

Justification

Goal: Evaluation the seed material received from ICBA and available local material and production of seedlings of Acacia and Atriplex for dissemination at the marginal soils of Southern Kazakhstan 

Implementing Countries: 
Kazakhstan
Implementing National Institution: 
Makhtaaral agricultural experimental station, Kazakh Institute of Water Management 

IARC and Project Team: 
Dr. Shoaib (ICBA), Project-based Soil Scientist, Project-based Irrigation Management Scientist
Principal Investigator (IARC):           Dr. Shoaib  
Principal Investigator (National): 
Dr. Ibodulla Umbetaev (agronomist)

Research Team (National): 
Dr. Begaraev Urazbek (agronomist), Dr. Mustafaev Abdubai ( soil tillage specialist), Soil scientist, NARS, Kazakhstan
Experimental sites: 
Makhtaral station, Southern Kazakhstan 

Overall Objectives:

· Evaluation and data collection of test species provided by ICBA 
· Preparation of 600 seedlings of Atriplex and Acacia

Milestones:

1. Progress Research Report (May 15, 2006)

2. Annual Research Report (November 15, 2006)
Outputs:

1. Data Base for test crops 
2. Evaluation of test species under local conditions.

3. Six hundred seedlings of Acacia and Atriplex 
4. Seed material of test crops
Methodology:
The treatments with local material will be the following:

Following forage crops and shrubs will be studied at the experimental station of Plant Institute:

	S.No.
	Species
	Cultivars/Lines

	
	
	

	
	
	

	1
	Sorghum
	Speed Feed

	2
	 
	Sugar Graze

	3
	 
	Super Dan

	5
	 
	Pioneer 858

	6
	 
	ICSV 745

	7
	 
	ICSV 112

	11
	 
	SP 47529

	13
	 
	SP 39105

	19
	 
	SP 47105

	20
	 
	ICSR 172

	21
	 
	ICSB 682

	23
	 
	SP 39262

	24
	 
	ICSB 405

	25
	 
	SP 40516

	26
	Pearl Millet
	Nutrifeed

	 
	 
	(Forage Pennisetum)

	27
	 
	IP 3616

	28
	 
	IP 6101

	29
	 
	IP 6104

	30
	 
	IP 6105

	31
	 
	IP 6106

	32
	 
	IP 6107

	33
	 
	IP 6109

	34
	 
	IP 6110

	35
	 
	IP 6112

	36
	 
	IP 19586

	37
	 
	IP 19612

	38
	 
	IP 22269

	39
	 
	Dauro Genopool

	40
	 
	Eraj Pop

	41
	 
	Guerinian-4

	42
	 
	HHVDBC Tall

	43
	 
	ICMS 7704

	44
	 
	ICMV 155 Brist

	45
	 
	ICMV 155 e,e1

	46
	 
	ICMV 155 Original

	47
	 
	SRBC

	48
	 
	Sudan Pop III

	49
	 
	MC 94 C2

	50
	 
	Wraj Pop

	51
	 
	Sudan Pop I

	 
	 
	 

	52
	Fodder Beet
	Blaze

	53
	 
	Blizzard

	54
	 
	Maestro

	55
	 
	Turbo

	62
	Alfalfa
	Eureka

	63
	 
	Sceptre

	68
	Acacia 
	Ampliceps

	69
	Salvadora
	Persica

	70
	Atriplex spp.
	Nummularia

	71
	 
	Amnicola

	72
	 
	Undulata


Seedlings of the following shrubs and trees will be grown:

1. Atriplex nummularia- 150
2. Atriplex amnicornia- 150
3. Atriplex undulate-150
4. Acacia - 150
Procedure: 

Germination, survival rate and other parameters including yield of crops is to be studied. 

Experimental Site: The studies will be carried out at the Makhtaral experimental station 

General scheme of the trial is the following:
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The details of scheme is specified by ICBA and enclosed in the brochure distributed to the NARS partners during the training course (November, 2005).

	Site Preparation
	Fertilization
	Irrigation

	
	PRE-PLANTING 
	

	Leveling
	DSP (50 kg/Ha ) 
	0.7 FC

	Weeding
	           Or   
	

	Drainage
	N;P;K  (20:20:20) @ 50kg/Ha) 
	

	
	Organic matter @ 40 Tons/Ha 
	


Planting factors for shrubs and trees

	Site Preparation
	Fertilization
	Irrigation

	
	PRE-PLANTING 
	

	Preparing pits
	Organic matter @ 4kg per pits 
	0.7 FC

	Weeding
	N:P:K (20:20:20) @ 
	  

	Drainage
	15 g per pit 
	


Content of the activities for 2006:

1. Continuing the studies at the Establishment of pilot field trials (0.5-1.0 ha, including ICBA and local germplasm) 
2. Study germination, survival rate and yield of the test crops
3. Preparation and growing the seedling of Atriplex (3 varieties) and Acacia
Monitoring parameters 

	Sampling type 
	 Sampling periods 
	Sampling Specifics
	Properties to be determined 

	Soil Sampling
	Pre-Planting


	0-50 

50-100 cm depth (can vary depending upon the soil profile depths)


	Physical Properties:

Particle Size Distribution (done in 2005)
Bulk Density

Field Capacity(done in 2005)

	Organic Matter

N, P, K 




Plants studies
	Annuals
	Shrubs
	Trees

	Plant Height
	Shoot Height
	Shoot Height 

	Days of Flowering
	Plant Volume
	Crown Diameter

	Visual Observations
	Number of Branches
	DBH 

	Biomass 

(Fresh and Dry)
	Biomass 

(Fresh and Dry)
	Number of Branches

	
	
	Biomass (Fresh and Dry)


Budget for 2006:

Chemical analysis: $1000 US

Crop studies: $2500 US

Total:  $ 3500 US
2.1 .2 Crop selection in Dashauz province of Turkmenistan
Justification

Goal: Evaluation the seed material obtained from ICBA and available local material and production of seedlings of Acacia and Atriplex for dissemination at the marginal soils of Southern Kazakhstan 

Implementing Countries: 
Turkmenistan 
IARC and Project Team: 
Dr. Shoaib (ICBA), Project-based Soil Scientist, Project-based Irrigation Management Scientist

Principal Investigator (IARC): 
Dr.Shoaib 

Implementing National Institution: 
Turkmen Research Institute of Agriculture

Principal Investigator (National): 
Dr.  Serdar Ruziev, Durdybai Nurmedov (agronomist)
Research Team (National): 
Dr. Kadyrbek Redjepbaev (Soil scientist)
Experimental sites: 
Akdepe, Dashauz province

Overall Objectives:

· Evaluation and data collection of test species given by ICBA and local plants
· Preparation of 600 seedlings of Aptriplex and Acacia

Milestones:

1. Progress Research Report (May 15, 2006)

2. Annual Research Report (November 15, 2006)
Outputs:

5. Data Base for test crops 
6. Evaluation of test species under local conditions.

7. Six hundred seedlings of Acacia and Atriplex 
8. Seed material of test crops
Methodology:
The treatments with local material will be the following:

Following forage crops and shrubs will be studied at the Akdepe experimental site:

	S.No.
	Species
	Cultivars/Lines

	
	
	

	
	
	

	1
	Sorghum
	Speed Feed

	2
	 
	Sugar Graze

	3
	 
	Super Dan

	5
	 
	Pioneer 858

	6
	 
	ICSV 745

	7
	 
	ICSV 112

	11
	 
	SP 47529

	13
	 
	SP 39105

	19
	 
	SP 47105

	20
	 
	ICSR 172

	21
	 
	ICSB 682

	23
	 
	SP 39262

	24
	 
	ICSB 405

	25
	 
	SP 40516

	26
	Pearl Millet
	Nutrifeed

	 
	 
	(Forage Pennisetum)

	27
	 
	IP 3616

	28
	 
	IP 6101

	29
	 
	IP 6104

	30
	 
	IP 6105

	31
	 
	IP 6106

	32
	 
	IP 6107

	33
	 
	IP 6109

	34
	 
	IP 6110

	35
	 
	IP 6112

	36
	 
	IP 19586

	37
	 
	IP 19612

	38
	 
	IP 22269

	39
	 
	Dauro Genopool

	40
	 
	Eraj Pop

	41
	 
	Guerinian-4

	42
	 
	HHVDBC Tall

	43
	 
	ICMS 7704

	44
	 
	ICMV 155 Brist

	45
	 
	ICMV 155 e,e1

	46
	 
	ICMV 155 Original

	47
	 
	SRBC

	48
	 
	Sudan Pop III

	49
	 
	MC 94 C2

	50
	 
	Wraj Pop

	51
	 
	Sudan Pop I

	 
	 
	 

	52
	Fodder Beet
	Blaze

	53
	 
	Blizzard

	54
	 
	Maestro

	55
	 
	Turbo

	62
	Alfalfa
	Eureka

	63
	 
	Sceptre

	68
	Acacia 
	Ampliceps

	69
	Salvadora
	Persica

	70
	Atriplex spp.
	Nummularia

	71
	 
	Amnicola

	72
	 
	Undulata


Seedlings of the following shrubs and trees will be grown: Atriplex nummularia,

Atriplex amnicornia, Atriplex undulate, Acacia.
Procedure: 

Germination, survival rate and other parameters including yield of crops is to be studied. 

Experimental Site: The studies will be carried out at the Akdepe experimental site

General scheme of the trial is the following:
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The details of scheme is specified in the manual distributed by IVBA during the training course (November, 2005)
	Site Preparation
	Fertilization
	Irrigation

	
	PRE-PLANTING 
	

	Leveling
	DSP (50 kg/Ha ) 
	0.7 FC

	Weeding
	           Or   
	

	Drainage
	N;P;K  (20:20:20) @ 50kg/Ha) 
	

	
	Organic matter @ 40 Tons/Ha 
	


Planting factors for shrubs and trees

	Site Preparation
	Fertilization
	Irrigation

	
	PRE-PLANTING 
	

	Preparing pits
	Organic matter @ 4kg per pits 
	0.7 FC

	Weeding
	N:P:K (20:20:20) @ 
	  

	Drainage
	15 g per pit 
	


Content of the activities for 2006:

1. Continuing the studies at the pilot field trials (0.5-1.0 ha, including new ICBA and local germplasm) 
2. Study germination, survival rate and yield of the test crops
3. Preparation an growing the seedling of Atriplex (3 varieties) and Acacia ( six hundred seedlings)
Monitoring parameters 

	Sampling type 
	 Sampling periods 
	Sampling Specifics
	Properties to be determined 

	Soil Sampling
	Pre-Planting


	0-50 

50-100 cm depth (can vary depending upon the soil profile depths)


	Physical Properties:

Particle Size Distribution

 (done in 2005) Bulk Density

Field Capacity


	Organic Matter

N, P, K 




Plants studies
	Annuals
	Shrubs
	Trees

	Plant Height
	Shoot Height
	Shoot Height 

	Days of Flowering
	Plant Volume
	Crown Diameter

	Visual Observations
	Number of Branches
	DBH 

	Biomass 

(Fresh and Dry)
	Biomass 

(Fresh and Dry)
	Number of Branches

	
	
	Biomass (Fresh and Dry)


Total budget for 2006 :

Including:

Soil analysis: $ 1000 US

Crop studies: $ 2000 US
Budget - $ 3000 US
Crop selection in Uzbekistan
2.1.3 Testing seed material of salt tolerant non traditional crops
Justification

Goal: To produce seedlings of Acacia and Atriplex for dissemination at the marginal soils of Uzbekistan and testing seed material  received from ICBA

Implementing Countries: 
Uzbekistan
Implementing National Institution: 
Plant Institute
IARC and Project Team: 
Dr. Shoaib (ICBA), Project-based Biology  Scientist 

Principal Investigators (IARC)
Dr.Shoaib 

Principal Investigators (National): 
Dr. Abdumalik Rustamov
Research Team (National): 


Experimental sites: 
Plant Institute experimental station

Overall Objectives:

· Evaluation and data collection of test species given by ICBA 
· Preparation of 1000 seedlings of Atriplex and Acacia
Milestones:

1. Progress Research Report (May 15, 2006)

2. Annual Research Report (November 15, 2006)
Outputs:

9. Data Base for test crops 
10. Evaluation of test species under local conditions.

11. Thousand seedlings of Acacia and Atriplex 
12. Seed material of test crops
Methodology:
The treatments with local material will be the following:

Following forage crops and shrubs will be studied at the experimental station of Plant Institute:

	S.No.
	Species
	Cultivars/Lines

	
	
	

	
	
	

	1
	Sorghum
	Speed Feed

	2
	 
	Sugar Graze

	3
	 
	Super Dan

	5
	 
	Pioneer 858

	6
	 
	ICSV 745

	7
	 
	ICSV 112

	11
	 
	SP 47529

	13
	 
	SP 39105

	19
	 
	SP 47105

	20
	 
	ICSR 172

	21
	 
	ICSB 682

	23
	 
	SP 39262

	24
	 
	ICSB 405

	25
	 
	SP 40516

	26
	Pearl Millet
	Nutrifeed

	 
	 
	(Forage Pennisetum)

	27
	 
	IP 3616

	28
	 
	IP 6101

	29
	 
	IP 6104

	30
	 
	IP 6105

	31
	 
	IP 6106

	32
	 
	IP 6107

	33
	 
	IP 6109

	34
	 
	IP 6110

	35
	 
	IP 6112

	36
	 
	IP 19586

	37
	 
	IP 19612

	38
	 
	IP 22269

	39
	 
	Dauro Genopool

	40
	 
	Eraj Pop

	41
	 
	Guerinian-4

	42
	 
	HHVDBC Tall

	43
	 
	ICMS 7704

	44
	 
	ICMV 155 Brist

	45
	 
	ICMV 155 e,e1

	46
	 
	ICMV 155 Original

	47
	 
	SRBC

	48
	 
	Sudan Pop III

	49
	 
	MC 94 C2

	50
	 
	Wraj Pop

	51
	 
	Sudan Pop I

	 
	 
	 

	52
	Fodder Beet
	Blaze

	53
	 
	Blizzard

	54
	 
	Maestro

	55
	 
	Turbo

	62
	Alfalfa
	Eureka

	63
	 
	Sceptre

	68
	Acacia 
	ampliceps

	69
	Salvadora
	persica

	70
	Atriplex spp.
	nummularia

	71
	 
	amnicola

	72
	 
	undulata


Seedlings of the following shrubs and trees will be grown:

5. Atriplex nummularia- 300

6. Atriplex amnicornia- 300
7. Atriplex undulate-300

8. Acacia - 100
Experimental Site: The studies will be carried out at the experimental station of the Plant Institute

Procedure: 

General scheme of the trial is the following:
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The details of scheme are specified in the manual of the training course conducted by ICBA ( November, 2005).

	Site Preparation
	Fertilization
	Irrigation

	
	PRE-PLANTING 
	

	Leveling
	DSP (50 kg/Ha ) 
	0.7 FC

	Weeding
	           Or   
	

	Drainage
	N;P;K  (20:20:20) @ 50kg/Ha) 
	

	
	Organic matter @ 40 Tons/Ha 
	


Planting factors for shrubs and trees

	Site Preparation
	Fertilization
	Irrigation

	
	PRE-PLANTING 
	

	Preparing pits
	Organic matter @ 4kg per pits 
	0.7 FC

	Weeding
	N:P:K (20:20:20) @ 
	  

	Drainage
	15 g per pit 
	


Content of the activities for 2006:

4. Establishment of pilot field trials (0.5-1.0 ha, including ICBA germplasm) 
5. Study germination, survival rate and yield of the test crops
6. Preparation the seedling of Atriplex (3 varieties) and Acacia
Monitoring parameters 

	Sampling type 
	 Sampling periods 
	Sampling Specifics
	Properties to be determined 

	Soil Sampling
	Pre-Planting


	0-50 

50-100 cm depth (can vary depending upon the soil profile depths)


	Physical Properties:

Particle Size Distribution

Bulk Density

Field Capacity


	Organic Matter

N, P, K 




Plants studies
	Annuals
	Shrubs
	Trees

	Plant Height
	Shoot Height
	Shoot Height 

	Days of Flowering
	Plant Volume
	Crown Diameter

	Visual Observations
	Number of Branches
	DBH 

	Biomass 

(Fresh and Dry)
	Biomass 

(Fresh and Dry)
	Number of Branches

	
	
	Biomass 

(Fresh and Dry)

	
	
	


Total budget for December 2005 – November 2006 
ICBA - $ 1000 US
2.1.4 Crop selection in Syrdarya province, Uzbekistan
Justification

Goal: To improve sustainability and economic efficiency of crop production under salt affected soil conditions during the transition to market oriented economy of CAC countries
Implementing Countries: 
Uzbekistan
Implementing National Institution: 
Gulistan State University, Uzbek Research Institute of Cotton Growing

IARC and Project Team: 
Dr. Shoaib (ICBA), Project-based Soil Scientist, Project-based Biology Scientist

Principal Investigators (IARC)
Dr.Shoaib 

Principal Investigators (National): 
Drs. Kh. Kuchiev and T. Kuliev( plant specialist)

Research Team (National): 
Dr. Toshbekov Uktam (soil scientist)

Experimental sites: 
Gulistan University site
Overall Objectives:

· To identify forage grass, legume and shrub species and accessions which are productive and suitable for the environmental and socioeconomic conditions in the targeted area

·  To optimize productivity of selected salt tolerant crop and forage species under salinity conditions. 

Milestones:

1. Progress Research Report (May 15, 2006)

2. Annual Research Report (November 15, 2006)
3.  Brochure for farmers on application of Azola for improved seed germination and water productivity
Outputs:

1. Evaluation of salt tolerant crops and forage species at the saline environment.

2. Optimized production of the selected crop species 

3. Seed production of the selected crop species for further dissemination

Methodology: The treatments with local material will be the following:

1. In addition to the earlier studied oil and fodder crops, following plants will be evaluated at the experimental site next to campus of Gulistan State University:
1. Atriplex numularia  

2. Atriplex amnicola
3. Atriplex undulate

4. Acacia 

Totally, new 10 species of fodder crops will replace 10 sensitive to salinity species tested in 2005.  

The crops is to be sown at two different dates (spring and in June after winter wheat harvesting) 

2.  Optimizing productivity of the selected three varieties of crops (sudan grass, sorghum and sunflower) 

Factors are to be optimized are the following:

1. Fertilizers ( half and full rate of traditionally recommended)

2. Two irrigation rates ( half rate and full irrigation rate)

3. Studying efficiency of Azola for two crops (maize and sorghum):

  Treatments are the following:   

1. control, no application of Azola

2. Half doze of application of Azola

3. Full doze of application of Azola

Procedure: 

Locally available material of fodder crops and shrubs will be tested under moderate salinity conditions at Gulistan State University. The seeds are to be sown in Spring and June (after harvesting winter wheat). Three hundred seedlings of Atriplex (three varieties) and Acacia are to be transplanted in the soil at the site in the Fall 2006.   Productivity of two crops from earlier selected will be optimized. Students on competitive basis will be selected to carry out MS degree studies.  
General scheme of the trial is the following:

Experimental Site: The studies will be carried out at the experimental farms in Syrdarya province.  Sum of annual precipitation at Gulistan, Syrdarya province is 100 mm and varies from 24 to 255 mm. Period with average daily temperature above 10oC is from 26 March to 1 November. Average air annual temperature is 14oC. Soil is irrigation sierozem, sandy loam. Field capacity is 18.1%.  Soil bulk density is 1.40-1.42 g/cm3. Organic matter content in topsoil is 0.56-0.76%.  Ground waters are 1.7 –2.2 m deep. TDS of ground water is 6.4-6.7 g/l. 
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The details of scheme will be specified in the brochure developed by ICBA and distributed to the NARS partners.

	Site Preparation
	Fertilization
	Irrigation

	
	PRE-PLANTING 
	

	Leveling
	DSP (50 kg/Ha ) 
	0.7 FC

	Weeding
	           Or   
	

	Drainage
	N;P;K  (20:20:20) @ 50kg/Ha) 
	

	
	Organic matter @ 40 Tons/Ha 
	


Planting factors for shrubs and trees

	Site Preparation
	Fertilization
	Irrigation

	
	PRE-PLANTING 
	

	Preparing pits
	Organic matter @ 4kg per pits 
	0.7 FC

	Weeding
	N:P:K (20:20:20) @ 
	  

	Drainage
	15 g per pit 
	


Content of activities for 2006:

1. Continuing studies on fodder and oilcrops at the GSU site (0.5-1.0 ha, including ICBA and local germplasm) 

2. Optimizing productivity of the selected three crops

3. Testing efficiency of Azola
Monitoring parameters 

	Sampling type 
	 Sampling periods 
	Sampling Specifics
	Properties to be determined 

	Soil Sampling
	Pre-Planting

Mid Crop Season

End of Experiment
	0-50 

50-100 cm depth (can vary depending upon the soil profile depths)


	Physical Properties:

Particle Size Distribution

Bulk Density

Field Capacity


	Chemical Properties: Salinity (ECe or EC1:1 or EC1:5)

Organic Matter

N, P, K 

Na, Ca ,Mg, Cl

SAR, ESP

	Irrigation/Drainage water 


	Monthly Observations


	Source of Irrigation Water:


	Chemical Properties:   Salinity (ECiw)

Na, Ca ,Mg, Cl

SAR
	


Plants studies
	Annuals
	Shrubs
	Trees

	Plant Height
	Shoot Height
	Shoot Height 

	Days of Flowering
	Plant Volume
	Crown Diameter

	Visual Observations
	Number of Branches
	DBH 

	Biomass 

(Fresh and Dry)
	Biomass 

(Fresh and Dry)
	Number of Branches

	
	
	Biomass 

(Fresh and Dry)


Budget  - $  3000 US

Testing  fodder and oil crops – US $1000;

Experiment with Azola – US $ 1000;

Optimizing productivity of selected crops – US $ 1000  
2.1.5 Production of halophytes using saline ground water on degraded pastures of Uzbekistan

   Justification

Desert zone of Uzbekistan occupying more than 60%, this territory is used as rangelands, and particularly for karakul sheep production. At present on the desert rangelands there are kept 4.5 million of karakul sheep, 22.5 thousand of   camels and about 1,0 million of goats. Shirkat and private farms produce animals. Rangeland having total area of about 17.5 million ha have low productivity at 3.5 t/ha of dry mass with high variation in different years. Amount of precipitation varies from 80 to 250 mm.   Five million of rangelands are extremely saline. During the last three decades has appeared about 4.7 million of desert zone with extremely saline soil and very low productivity. Productivity of the rangelands and profits of farmers can be increased by cultivation of some of halophytes on these lands.   These halophytes are Haloxylon ammodendron,  Kochia prostrate,  Salsola orientalis S.G.Gmel., Atriplex nitens Schvuhr.  
Goal: Optimizing the productivity of degraded rangelands of Uzbekistan by using saline ground water for cultivation of halophytes  
Implementing Countries: 
Uzbekistan 
Implementing National Institution: 
private farm in the desert rangeland of Uzbekistan 

IARC and Project Team: 
Dr. Shoaib (ICBA), Project-based Soil Scientist, Project-based Biology Scientist
Principal Investigator (IARC):           Dr. Shoaib  
Principal Investigator (National): 
Dr. S. Yusupov
Research Team (National): 
Dr. Bekchanov 
Experimental sites: 
Private farm in KyzylKum 

Overall Objective:

· Producation of halophytes in the desert rangelands using saline ground water
Milestones:

1. Progress Research Report (May 15, 2006)

2. Annual Research Report (November 15, 2006)
Outputs:

1. Production of halophytes on 10 ha farmer field using saline ground water

2. Evaluation productivity of halophytes obtained from ICBA
3. Seed material of tested halophytes
Methodology:
The treatments with local material will be the following:

Following halophytes will be studied at the pilot farm on 10  ha area:
1. Haloxylon ammodendron; 

2. Kochia prostrate;

3. Salsola orientalis;

4. Halothamus subaphyllus (C.A.Meg) Botsch;

5. Camphorosma Lessingii (litv) Aell;

6. Artemisia diffusa;

7. Climаcoptera Lanata (Pall) Botsch;

8. Atriplex nitens Schvuhr.

In addition, three varieties of Atriplex and Acacia is to be studied at the pilot farm.

 These halophytes will be grown using saline ground water and with no irrigation. 

Procedure: 

Germination, survival rate and other parameters including yield of crops is to be studied. 

Content of activities for 2006:

4. Continuing the studies with halophytes plantation on 10 ha area of farmer field (including ICBA and local germplasm)
5. Soil studies

6. Irrigation control
7. Evaluation of halophyte species using saline ground water with TDS at 6000 ppm. 
Monitoring parameters 

	Sampling type 
	 Sampling periods 
	Sampling Specifics
	Properties to be determined 

	Soil Sampling
	Pre-Planting

Mid Crop Season

End of Experiment
	0-50 

50-100 cm depth (can vary depending upon the soil profile depths)


	Physical Properties:

Particle Size Distribution

Bulk Density

Field Capacity


	Chemical Properties: Salinity (ECe or EC1:1 or EC1:5)

Organic Matter

N, P, K 

Na, Ca ,Mg, Cl

SAR, ESP

	Irrigation/Drainage water 


	Monthly Observations


	Source of Irrigation Water:


	Chemical Properties:   Salinity (ECiw)

Na, Ca ,Mg, Cl

SAR
	


Plants studies
	Annuals
	Shrubs
	Trees

	Plant Height
	Shoot Height
	Shoot Height 

	Days of Flowering
	Plant Volume
	Crown Diameter

	Visual Observations
	Number of Branches
	DBH 

	Biomass 

(Fresh and Dry)
	Biomass 

(Fresh and Dry)
	Number of Branches

	
	
	Biomass 

(Fresh and Dry)


Budget - $  1000 US

2.1.6  Adoption of salt and tolerant variety of cotton with participation of farmers at Galaba Benchmark site 

Justification

Cotton is remaining to be a main strategic crop for Kazakhstan, Turkmenistan and Uzbekistan even on degraded salt-affected soil.   However, used varieties of cotton are high water consumptive and therefore a source of salts build-up in the soil profile. At the same time adoption new drought and salt tolerant varieties of cotton can reduce water consumption and can improve economic return to farmers from salt affected soils. 

Produced during the last year Denay variety of cotton proved drought and salt tolerant and showed saving irrigation water by 25% as compare to traditional varieties.   

Introduction this variety on farm lands at Galaba Benchmark site on 2 ha area will demonstrate to the farmers its advantages and will promote wide adoption by other farmers of Syrdarya region. 

Goal: Improving productivity of degraded farm land through introduction new salt tolerant variety of cotton

Implementing Countries: 
Uzbekistan 
Implementing National Institution: 
a private farm at Galaba Benchmark site 

IARC and Project Team: 
Dr. Shoaib (ICBA),  I. Khudoibergenov (Project-based Soil Scientist)
Principal Investigator (IARC):           Dr. Shoaib , Akmal Karimov 
Principal Investigator (National): 
Dr. G.Bezborodov, A. Shamsiev, Dr. M.Tadjiev
Research Team (National): 

Experimental sites: 
Private farm at Galaba Benchmark site 

Overall Objective: Adoption of salt tolerant variety of cotton Denay on 2ha area of farm land

Milestones:

1. Progress Research Report (May 15, 2006)

2. Annual Research Report (November 15, 2006)
Outputs:

1. Adoption of the Denay variety on 2 ha area

2. Brochure for farmers on water requirements of Denay variety of cotton

Methodology:
The treatments with local material will be the following:

1. Control, sowing traditional variety of cotton

2. Sowing Denay variety of cotton

Each variety of cotton will be sown on 5 ha of farm land. All agricultural practices will be carried out by the farmer. Local scientists will provide consultancy services and will monitor irrigation water supply and soil salinity.

Procedure: 

Seeds will be delivered from Syrkhandarya station of Cotton growing institute. Farmers himself will sow the seeds on 2 ha area and other 2 ha will be under traditional cotton variety AN-Bayut 2.  Cotton variety Denau required 25% less water as compared to the traditional varieties. Reducing the water supply will contribute to lowering the ground water table and prevent salinization.. Crop, irrigation water supply, ground water and soil studies will be carried out. Farmer field day will be carried out to demonstrate advantages of the new variety to other farmers. 

Content of activities for 2006:

8. Growing traditional and local variety of cotton on 4 ha area

9. Soil studies

10. Irrigation and ground water control
Monitoring parameters 

	Sampling type 
	 Sampling periods 
	Sampling Specifics
	Properties to be determined 

	Soil Sampling
	Pre-Planting

Mid Crop Season

End of Experiment
	0-50 

50-100 cm depth (can vary depending upon the soil profile depths)


	Physical Properties:

Particle Size Distribution

Bulk Density

Field Capacity


	Chemical Properties: Salinity (ECe or EC1:1 or EC1:5)

Organic Matter

N, P, K 

Na, Ca ,Mg, Cl

SAR, ESP

	Irrigation/Drainage water 


	Monthly Observations


	Source of Irrigation Water:


	Chemical Properties:   Salinity (ECiw)

Na, Ca ,Mg, Cl

SAR
	


Plant studies: plant height, days of flowering and yield of cotton will be studied

Budget: $ 1000 US

2.2
Management of salt-affected soils 

Kazakhstan

2.2.1 
Optimizing the rate and time of phosphogypsum application on high-magnesium soils for improved crop productivity
IARC Project Team: 
M. Qadir (IWMI-ICARDA), M. Pala (ICARDA), T. Oweis (ICARDA), M. Suleimenov (ICARDA), T. Yuldashev (Irrigation Management Scientist)
Implementing National Institution: 
Kazakh Research Institute of Water Management

Principal Investigator (National): 
F. Vyshpolsky
Research Team (National): 
U. Bekbaev
Experimental site: 
Farmer’s field in Arys Turkestan

Rationale

Elevated levels of magnesium (Mg2+) on the cation exchange sites alone or in combination with excess exchangeable sodium (Na+) may behave like Na+ in contributing to soil degradation processes resulting in destabilization of soil structure, deterioration of soil hydraulic properties, and increased susceptibility to crusting, runoff, erosion and aeration. Past research has demonstrated that mixed Na+–Mg2+ soils developed lower hydraulic conductivity than did Na+–Ca2+ soils under similar conditions. The reasons are that the size of hydrated Mg2+ is larger than hydrated calcium (Ca2+). Thus, the soil surface tends to absorb more water than where exchangeable Ca2+ is present, resulting in weakening of the forces that keep soil particles together. 
In some areas of Central Asia such as southern Kazakhstan, irrigation water contains higher levels of Mg2+. The Mg2+ to Ca2+ ratio is generally greater than 1. More than 30% of the irrigated area in Kazakhstan is represented by soils that have exchangeable magnesium percentage (EMP) in the range of 25-45%, and in some cases, as high as 60%. With low infiltration rates and hydraulic conductivities, these soils are typically referred to as ‘Takyr’ soils in the region. During drying-up of the post-irrigation phase, these soils form big clods, which impact water flow rate. The consequence has been a gradual decline in cotton (Gossypium hirsutum L.) yield in the region, which heavily relies on this crop. 

Preliminary studies carried out in the region have shown that application of Ca2+ to high-Mg2+ low-productivity soils could minimize the impacts of excess Mg2+ by increasing the levels of Ca2+ on the cation exchange sites vis-à-vis enhanced crop productivity. Phosphogypsum is a potential source of Ca2+, which is widely available in Central Asia as a byproduct made available during the production of super phosphate fertilizer. 
There is a lack of information on the appropriate combinations of the rate and time of application of phosphogypsum to high-Mg2+ soils that can improve soil as well as maximize crop yield. The proposed study will consist of using different rates and times of phosphogypsum application on a high-Mg2+ soil to evaluate its impact on crop productivity, soil quality, and economic feasibility. This study will be continued throughout project life. 

Experimental site
The experiment will be carried out on a farmer’s field in Arys Turkestan in southern Kazakhstan, which is a cotton growing region. The annual precipitation in the region ranges from 50 to 250 mm, with 90% occurring from October through May. 
The experiment will be carried out at the site selected based on information related to soil characteristics (particularly Na+ and Mg2+ levels in soil solution and on the cation exchange sites) and irrigation water quality, ambient temperature, soil texture and other profile characteristics, organic matter content, rainfall, irrigation practices, and groundwater quality and water table depth. The most important criterion is Mg2+ in excess of 30% on soil’s cation exchange sites. The total area under experiment is 2.5 ha. 
Treatments
1.
Control (without application of phosphogypsum)
2.
Soil application of phosphogypsum in November 2005 (before snowfall) at phosphogypsum requirement for 30 cm depth
3.
Soil application of phosphogypsum in November 2005 (before snowfall) at phosphogypsum requirement for 60 cm depth
4.
Soil application of phosphogypsum in February 2006 (after snow melting) at phosphogypsum requirement for 30 cm depth
5.
Soil application of phosphogypsum in February 2006 (after snow melting) at phosphogypsum requirement for 60 cm depth
 
The exact quantity of the amendment is based on the amendment requirement of the soil to improve its properties. The experimental layout is a randomized complete block design with at least three replications. The total number of experimental plots will be 15 (5 treatments × 3 replications = 15). Cotton will be grown as the test crop. All the cultural practices and plant protection measures will be uniformly applied to the treatments and replications. 

Soil sampling and data collection 

Representative soil samples will be collected from the study area at the following depths: 0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, and 0.60-0.90 m. Unless otherwise mentioned, these samples will be collected from each experimental plot. The total number of samples at each sampling time will be 60 (15 plots × 4 sampling depths = 60). The sampling will be done before the implementation of the treatments (initial soil condition) and after harvest of cotton. The collected samples will be air-dried and processed for the analyses of the following parameters: 

· Particle-size analysis (from one randomly selected sample of 4 depths (0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, and 0.60-0.90 m) in each of 5 treatments)

· Field capacity (from one randomly selected location in each of 5 treatments) 

· Infiltration rate (from one randomly selected location in each of 5 treatments)

· Saturated hydraulic conductivity (from one randomly selected location in each of 5 treatments)

· Soil bulk density (from one randomly selected location in each of 5 treatments) 
· Soil moisture content before application of phosphogypsum, before sowing of cotton and harvesting (from one randomly selected location in each of 5 treatments) 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) using flame photometer, and potassium (K+) using flame photometer. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as carbonate (CO32–) by titration procedure, bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Exchangeable cations such as calcium (Ca2+), magnesium (Mg2+), sodium (Na+), and potassium (K+). All ions expressed as milli equivalents per 100 grams (meq 100 g–1) or centi mole (charge) per kilogram (cmolc kg–1). 

· Calculation of exchangeable sodium percentage (ESP) and sodium adsorption ratio (SAR) from the data.

Water sampling and data collection 

Irrigation and groundwater samples will be collected on monthly basis. In addition, groundwater level will be monitored each month. The water samples will be analyzed for the following parameters: 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) using flame photometer, and potassium (K+) using flame photometer. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as carbonate (CO32–) by titration procedure, bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure or using a chloride analyzer, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data

Irrigation water accounting node is to be established.  In each treatment Thomson triangle weirs will be installed to measure irrigation rates. 

Meteorological data

Meteorological data will be collected from the nearby weather station. The data will consist of daily air temperature, rainfall, and humidity.

Crop data
The sowing and harvesting dates of cotton will be noted to calculate the number of days for the maturity of the crop. At maturity, the crop will be harvested from each plot to determine the cotton yield on plot basis, which will be subsequently calculated and reported on per hectare basis. The productivity of different treatments for each crop season will be calculated by simple water productivity equations.
Time frame for different activities and milestones in 2006
	Activities
	Nov-Dec
	February
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Amendment application in T2 and T3
	
	
	
	
	
	
	
	
	
	
	
	

	Soil sampling and analysis
	
	
	
	
	
	
	
	
	
	
	
	

	Irrigation water quality monitoring
	
	
	
	
	
	
	
	
	
	
	
	

	Groundwater level and quality monitoring
	
	
	
	
	
	
	
	
	
	
	
	

	Crop studies
	
	
	
	
	
	
	
	
	
	
	
	

	Amendment application in T4 and T5
	
	
	
	
	
	
	
	
	
	
	
	

	Datasets on soil and crop conditions 
	
	
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	
	
	


Output

Datasets and preliminary report for the Annual Project Report
Budget


US$ 3000 (Kazakhstan NARS)

Turkmenistan

2.2.2
Improved management of wheat/rice cropping system

IARC Project Team: 
M. Qadir (IWMI-ICARDA), M. Pala (ICARDA), A. Larbi (ICARDA), I. Khudaibergenov (Project-based Soil Scientist) 

Implementing National Institution: 
Ministry of Agriculture, Turkmenistan 
Principal Investigator (National): 
S. Roziev , Durdybai Nurmedov(Agronomist)
Research Team (National): 
Kadyrbek Redjepbaev (Soil scientist)
Experimental site: 
Akdepe district, Dashauz

Rationale
Since ancient times, rice has been a traditional crop for the farmers of downstream areas of Amu-Darya River. Consequent to the shortage of irrigation water, the area under rice has reduced significantly with wheat and cotton as the substituting crops. The levels of salts in soils of the area have been increased over the years, which have caused reductions in crop yields as indicated by official statistics. Alternately, rice could be reintroduced in some area in rotation with winter wheat to help leach soluble salts from the root zone and to provide additional income for farmers. 

Experimental Site
The experiment will be carried out at the Akdepe farm in Dashauz province. The annual precipitation in the area is 90 mm. Period with average daily temperature above 10oC is 196 days from 18 March to 11 November. Average air annual temperature is 14oC. Organic matter content in topsoil ranges from 1 to 2%. The groundwater is 1.5-2.2 m deep and contains soluble salts more than 8000 mg L–1. 
Treatments
1.
Fallow (until July 2006)–rice (sown in July 2006 and harvested in October 2006)–fallow (October to July 2007)–rice (sown in July 2007 and harvested in October 2007); flood irrigation of rice as per farming practice in the area
2.
Winter wheat (sown in October 2005 and harvested in June 2006)–rice (sown in July 2006 and harvested in October 2006)–winter wheat (sown in October 2006 and harvested in June 2007)–rice (sown in July 2007 and harvested in October 2007); flood irrigation of rice as per farming practice in the area
3.
Winter wheat (sown in October 2005 and harvested in June 2006)–rice (sown in July 2006 and harvested in October 2006)–winter wheat (sown in October 2006 and harvested in June 2007)–rice (sown in July 2007 and harvested in October 2007); improved irrigation management practice for rice

The total number of experimental plots will be 9 (3 treatments × 3 replications = 9). 

All the cultural practices and plant protection measures will be uniformly applied to the treatments and replications. 

Soil sampling and data collection 

Representative soil samples will be collected from the study area at the following depths: 0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, and 0.60-0.90 m. Unless otherwise mentioned, these samples will be collected from each experimental plot. The total number of samples at each sampling time will be 36 (9 plots × 4 sampling depths = 36). The sampling will be done before the implementation of the treatments (initial soil condition) and after harvest of wheat. The collected samples will be air-dried and processed for the analyses of the following parameters: 

· Particle-size analysis (from one randomly selected sample of 4 depths in each treatment) (totally 3 locations) (done in 2005)
· Field capacity (from one randomly selected location in each treatment) (totally 3 locations) 

· Infiltration rate (from one randomly selected location in each treatment) (totally 3 locations)

· Saturated hydraulic conductivity (from one randomly selected location in each treatment) (totally 3 locations)

· Soil bulk density (totally 3 locations)

· Soil moisture content (in September)  

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) and potassium (K+) by difference. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as carbonate (CO32–) by titration procedure, bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

Water sampling and data collection 

Irrigation and groundwater samples will be collected on monthly basis. In addition, groundwater level will be monitored each month using piezometers. The water samples will be analyzed for the following parameters: 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) and potassium (K+) by difference. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as carbonate (CO32–) by titration procedure, bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure or using a chloride analyzer, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data

Irrigation and runoff data

The number and volume of irrigations to each crop during a growing season including pre-sowing irrigation will be noted. In addition, surface runoff during irrigation will be monitored. Irrigation water accounting node is to be established.  In each treatment Cipoletti trapezoidal weirs will be installed to measure irrigation rates. 

Meteorological data

Meteorological data will be collected from the nearby weather station. The data will consist of air temperature, rainfall, and humidity (monthly).

Crop data

The sowing and harvesting dates of wheat and rice will be noted to calculate the number of days for the maturity of the crop. At maturity, the crop will be harvested from each plot to determine the wheat yield on plot basis, which will be subsequently calculated and reported on per hectare basis. The productivity of different treatments for each crop season will be calculated by simple water productivity equations.
Time frame for different activities and milestones in 2006
	Activities
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Soil sampling from each experimental plot and analysis
	
	
	
	
	
	
	
	
	
	

	Irrigation water quality monitoring
	
	
	
	
	
	
	
	
	
	

	Groundwater level and quality assessment
	
	
	
	
	
	
	
	
	
	

	Crop studies
	
	
	
	
	
	
	
	
	
	

	Datasets on soil condition
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	


Output

Datasets and preliminary report for the Annual Project Report

Equipment: Balance and thermostat are to be purchased for the site.

Budget:

US$ 2500 

Uzbekistan
2.2.3
Crop-assisted management of saline and waterlogged soils 
IARC Project Team: 
M. Qadir (IWMI-ICARDA), A. Larbi (ICARDA), . Suleimenov (ICARDA), I. Khudoibergenov (Project-based Soil Scientist), T. Yuldashev(Project-based Irrigation Management Scientist)
Implementing National Institution: 
Tashkent Institute of Irrigation and Melioration

Principal Investigator (National): 
L. Shurova (Irrigation specialist)
Research Team (National): 
Uktam Toshbekov (Soil scientist)
Experimental site: 
Galaba experimental site
Rationale

In Uzbekistan, most irrigated lands are under cotton and grain crops. The prevalent cotton and wheat sequence tends to deplete soil fertility levels. Small farms are not able to apply full dozes of fertilizers due to high fertilizer costs. As a nitrogen-fixing crop, alfalfa (Medicago sativa L.) has shown to enhance soil fertility. In addition, it is a deep-rooted crop that extracts water from soil and helps in decreasing the groundwater levels in case of waterlogged soils. At present, alfalfa coverage in the area is insignificant. Introducing this crop in the cotton-wheat sequence can improve soil fertility and reduce soil salinity levels. Because of its ameliorative effect, alfalfa may even eliminate the practice of leaching soils that may help in saving about 5000 m3/ ha of water being currently used for leaching. 

The proposed study will be carried out to evaluate the potential of alfalfa as an ameliorant of saline and waterlogged soils. This study will be continued throughout project life.
Experimental site
The experiment will be carried out in Uzbekistan, where waterlogging is an emerging problem because of inefficient leaching practices. The annual precipitation in the region ranges from 100 to 200 mm. 
The experiment will be carried out by selecting a site based on information relating to soil characteristics and irrigation water quality, ambient temperature, soil texture and other profile characteristics, organic matter content, rainfall, irrigation practices, and groundwater quality and water table depth. The most important criterion will be groundwater level and quality, and salinity status in the soil. The total area under experiment is 2.5 ha. 
Treatments
1.
Winter wheat (sown in October 2005 and harvested in June 2006)–fallow–cotton (sown in April/May 2007 and harvested in October/November 2007)
2.
Winter wheat + alfalfa intercropping (both crops sown in October 2005, wheat harvested in June 2006 but alfalfa remains in field)–alfalfa (several cuttings of the crop and final harvest in April/May 2007)–cotton (sown in April/May 2007 and harvested in October/November 2007)
3.
Winter wheat + alfalfa intercropping (both crops sown in October 2005, wheat harvested in June 2006 but alfalfa remains in field)–alfalfa (several cuttings of the crop and final harvest in October/November 2007)

The total number of experimental plots is 9 (3 treatments × 3 replications = 9). 

All the cultural practices and plant protection measures will be uniformly applied to the treatments and replications.  
Soil sampling and data collection 

Representative soil samples will be collected from the study area at the following depths: 0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, and 0.60-0.90 m. Unless otherwise mentioned, these samples will be collected from each experimental plot. The total number of samples at each sampling time will be 36 (9 plots × 4 sampling depths = 36). The sampling will be done before the implementation of the treatments (initial soil condition). The collected samples will be air-dried and processed for the analyses of the following parameters: 

· Particle-size analysis (from one randomly selected sample of 4 depths (0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, and 0.60-0.90 m) in each of 3 treatments) (done in 2005)
· Field capacity (from one randomly selected location in each of 3 treatments) 

· Infiltration rate (from one randomly selected location in each of 3 treatments)

· Saturated hydraulic conductivity (from one randomly selected location in each of 3 treatments)

· Soil bulk density (from one randomly selected location in each of 3 treatments) 
· Soil moisture content before the implementation of the treatments(from one randomly selected location in each of 3 treatments) 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) and potassium (K+) by difference. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

Water sampling and data collection 

Irrigation and groundwater samples will be collected on monthly basis. In addition, groundwater level will be monitored each month. The water samples will be analyzed for the following parameters: 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) and potassium (K+) by difference. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure or using a chloride analyzer, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data

Irrigation water accounting node is to be established.  In each treatment Thomson weirs will be installed to measure irrigation rates (in the beginning of the furrows and two in the tail part for surface runoff). 

Meteorological data

Meteorological data will be collected from the nearby weather station. The data will consist of montlhy air temperature, rainfall, and humidity.

Crop data
The sowing and harvesting dates of the crops will be noted to calculate the number of days for the maturity of the crop. The crops will be harvested from each plot to determine the yield on plot basis, which will be subsequently calculated and reported on per hectare basis. The productivity of different treatments for each crop season will be calculated by simple water productivity equations.
Time frame for different activities and milestones in 2006
	Activities
	February
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Soil sampling and analysis
	
	
	
	
	
	
	
	
	
	
	

	Irrigation water rate and quality monitoring
	
	
	
	
	
	
	
	
	
	
	

	Groundwater level and quality assessment
	
	
	
	
	
	
	
	
	
	
	

	Crop studies
	
	
	
	
	
	
	
	
	
	
	

	Datasets on soil condition
	
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	
	


Output

Datasets and preliminary report for the Annual Project Report
Budget


US$ 2500 US

2.2.4 
Improved management of wheat/rice cropping system

Rationale
Since ancient times, rice has been a traditional crop for the farmers of Karakalpakistan. Consequent to the shortage of irrigation water, the area under rice has reduced significantly with wheat and cotton as the substituting crops. Salinity levels in the soils of the area have been increased over the years, which have caused reductions in crop yields as indicated by official statistics. Alternately, rice could be reintroduced in some area in rotation with winter wheat to help leach soluble salts from the root zone and to provide additional income for farmers of the area.
IARC Project Team: 
M. Qadir (IWMI-ICARDA), M. Pala (ICARDA), M. Suleimenov (ICARDA), Project-based Soil Scientist, Project-based Irrigation Management Scientist

Implementing National Institution: 
Ministry of Agriculture and Water Management

Principal Investigator (National): 
R. Koshekov
Research Team (National): 
Seitnazarov (agronomist)
Experimental sites: 
Kzyl-Uzuak farm, Chimbay district, Karakalpakstan

Experimental Site
The experiment will be carried out at the Kzyl Uzuak farm of Chimbay district of Karakalpakistan.  The annual precipitation in the area is 90 mm. Period with temperature above 10oC is 196 days and starts on 18 March and ends on 11 November. Average monthly temperature is below zero during winter months and exceeds 20oC during May-August. The Source of irrigation water is Amu Darya River. The soluble salts in water range from 1100 to 1400 mg L–1. 
Treatments
1.  Fallow (until June 2006) – rice (sown in June 2006 and harvested in October 2006) – fallow (October to June 2007) – rice (sown in June 2007 and harvested in October 2007);

flood irrigation practices for rice;

2.  Winter wheat (sown on 1 October and harvested in June 2006) – rice (sown in June and harvested in the end of September) – wheat (sown in October and harvested in June 2007) – rice (sown in June and harvested in October 2007); zero tillage for winter wheat;

3. Winter wheat ( sown on 1 October and harvested in June 2006) – rice (sown in June and harvested in the end of September) – wheat ( sown in October and harvested in June 2007) – rice (sown in June and harvested in October 2007); winter wheat sown after soil ploughing;

4. Winter wheat (sown on 1 October and harvested in June 2006) – fallow ( from June to September) – wheat (sown on 1 October and harvested in June 2007) – fallow ( from June to September 2007) – winter wheat ( sown on 1 October and harvested in June 2008), improved irrigation regime. 

These treatments are to be established with and no soil precise leveling. The total number of experimental plots will be 8. All the cultural practices and plant protection measures will be uniformly applied to the treatments and replications. 

Soil sampling and data collection 

Representative soil samples will be collected from the study area at the following depths: 0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, and 0.60-0.90 m. Unless otherwise mentioned, these samples will be collected from each experimental plot. The total number of samples at each sampling time will be 36 (9 plots × 4 sampling depths = 36). The sampling will be done before the implementation of the treatments (initial soil condition) and after harvesting of wheat. The collected samples will be air-dried and processed for the analyses of the following parameters: 

· Particle-size analysis (from one randomly selected sample of 4 depths in each treatment) ( totally 3 locations) (done in 2005)
· Field capacity (from one randomly selected location in each treatment) (totally 3 locations) 

· Infiltration rate (from one randomly selected location in each treatment) (totally 3 locations)

· Saturated hydraulic conductivity (from one randomly selected location in each treatment) (totally 3 locations)

· Soil bulk density (totally 3 locations)

· Soil moisture content before sowing of winter wheat 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) and potassium (K+) by difference. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

Water sampling and data collection 

Irrigation and groundwater samples will be collected on monthly basis. In addition, groundwater level will be monitored each month. The water samples will be analyzed for the following parameters: 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) and potassium (K+) by difference. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as carbonate (CO32–) by titration procedure, bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure or using a chloride analyzer, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data

Irrigation and runoff data

The number and volume of irrigations to each crop during a growing season including pre-sowing irrigation will be noted. In addition, surface runoff during irrigation will be monitored.
Irrigation water accounting node is to be established.  In each treatment Cipoletti (Trapezoidal) weirs will be installed to measure irrigation rates. 

Meteorological data

Meteorological data will be collected from the nearby weather station. The data will consist of air temperature, rainfall, and humidity (monthly).

Crop data

The sowing and harvesting dates of wheat, alfalfa and rice will be noted to calculate the number of days for the maturity of the crop. At maturity, the crop will be harvested from each plot to determine the crops yield on plot basis, which will be subsequently calculated and reported on per hectare basis. The productivity of different treatments for each crop season will be calculated by simple water productivity equations.
Time frame for different activities and milestones in 2006
	Activities
	February
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Soil sampling from each experimental plot and analysis
	
	
	
	
	
	
	
	
	
	
	

	Irrigation water quality monitoring
	
	
	
	
	
	
	
	
	
	
	

	Groundwater level and quality assessment
	
	
	
	
	
	
	
	
	
	
	

	Crop studies
	
	
	
	
	
	
	
	
	
	
	

	Datasets on soil condition
	
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	
	


Output

Datasets and preliminary report for the Annual Project Report

ICARDA - $ 3000 US
2.2.5 Tree plantation for reclaiming the degraded land  
Rationale
Starting from 1960 to 1980 open and high cost pipe drainage systems were constructed on irrigated lands of Uzbekistan. Past tense proved that this system along with advantages creates several issues: needs for proper disposal, high maintenance cost and diversion out of use part of high productive land.  However, there is worldwide and local experience using to control ground water table. This eliminates needs for disposal of saline waters, reduces environmental impact and brings benefits to farmers by producing wood for construction and fuel. 
The objective of these studies is to determine how effective are trees in regulating the height of water tables.
IARC Project Team: 
Andrew Noble(IWMI), M. Qadir (IWMI-ICARDA),  A.Karimov (Project Technical Coordinator), I.Khudoibergenov (Project-based Soil Scientist)
Implementing National Institution: 
Gulistan State Uiversity
Principal Investigator (National): 
O.Altmishev (Irrigation specialist)
Research Team (National): 
N. Djapakov (Irrigation specialist),  Komilov Nozim, Khidirov Djahongir (MS degree students) 

Experimental sites: 
Yangier, Syrdarya province, Uzbekistan
Experimental Site
The experiment will be carried out at Yangier site of Syrdarya province.  The annual precipitation in the area is 120 mm. Period with temperature above 10oC is 190 days and starts on 10 March and ends in November. Average monthly temperature is below zero during winter months and exceeds 20oC during May-August. The Source of irrigation water is Syrdarya River. The soluble salts in irrigation water range from 800 to 1100 mg L–1. 
Treatments:

1. Influence of existing tree plantation on ground water table and soil salinity

2. Control, dynamic ground water table under influence of irrigation and pipe ( or open drainage)
Effect of existing strip belt on 25 ha area at Yangier site on ground water level and soil salinity of the irrigated land is to be studied. New seedlings will be sown to replace old trees. Dynamic of soil salinity and ground water level is to be monitored. Electromagnetic induction method and traditional methods is to be used to control soil salinity. The students will study dynamic of ground water level and soil salinity as well as trees status and biomass parameters. 

The treatment will have three replications. The total number of experimental plots will be 6. All the cultural practices and plant protection measures will be uniformly applied to the treatments and replications. 

Soil sampling and data collection 

Representative soil samples will be collected from the study area at the following depths: 0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, and 0.60-0.90 m. Unless otherwise mentioned, these samples will be collected from each experimental plot. The total number of samples at each sampling time will be 24 (6 plots × 4 sampling depths = 24). The sampling will be done before the implementation of the treatments (initial soil condition) and after harvesting of wheat. The collected samples will be air-dried and processed for the analyses of the following parameters: 

· Particle-size analysis (from one randomly selected sample of 4 depths in each treatment) ( totally 3 locations) 
· Field capacity (from one randomly selected location in each treatment) (totally 3 locations) 

· Infiltration rate (from one randomly selected location in each treatment) (totally 3 locations)

· Saturated hydraulic conductivity (from one randomly selected location in each treatment) (totally 3 locations)

· Soil bulk density (totally 3 locations)

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) and potassium (K+) by difference. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

Water sampling and data collection 

Irrigation and groundwater samples will be collected on monthly basis. In addition, groundwater level will be monitored each month. The water samples will be analyzed for the following parameters: 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) and potassium (K+) by difference. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as carbonate (CO32–) by titration procedure, bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure or using a chloride analyzer, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data

Irrigation and runoff data

The number and volume of irrigations applied during a crop growing season including pre-sowing irrigation will be noted. In addition, surface runoff during irrigation will be monitored.  Irrigation water accounting node is to be established.  In each treatment Cipoletti (Trapezoidal) weirs will be installed to measure irrigation rates. 

Meteorological data

Meteorological data will be collected from the nearby weather station. The data will consist of air temperature, rainfall, and humidity (monthly).

Crop data

The sowing and harvesting dates of a crop will be noted to calculate the number of days for the maturity of the crop. At maturity, the crop will be harvested from each plot to determine the crops yield on plot basis, which will be subsequently calculated and reported on per hectare basis.  The water productivity, yield of crops and irrigation water supply will be calculated for control with no tree effect  and tree plantation effected conditions. 
Time frame for different activities and milestones in 2006
	Activities
	February
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Soil sampling from each experimental plot and analysis
	
	
	
	
	
	
	
	
	
	
	

	Irrigation water quality monitoring
	
	
	
	
	
	
	
	
	
	
	

	Groundwater level and quality assessment
	
	
	
	
	
	
	
	
	
	
	

	Crop studies
	
	
	
	
	
	
	
	
	
	
	

	Datasets on soil condition
	
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	
	


Output

Datasets and preliminary report for the Annual Project Report

Budget - $ 1500 US
2.3
Management of saline waters 

Kazakhstan

2.3.1 
Improved management of saline drainage waters through conjunctive use
IARC and Project Team: 
M. Qadir (IWMI-ICARDA), T. Oweis (ICARDA), I.Khudoibergenov(Project-based Soil Scientist), T.Yuldashev(Project-based Irrigation Management Scientist)
Implementing National Institution: 
Kazakh Research Institute of Water Management

Principal Investigator (National): 
S. Magai (Irrigation specialist)
Research Team (National): 
F. Vyshpolsky (Soil scientist), A.Kalashnikov
Experimental site: 
Farmer’s field in Jetysai, southern Kazakhstan
Rationale

Inappropriate soil and water management in Central Asian countries has resulted in reduced agricultural production from the irrigated area vis-à-vis large volumes of drainage water that need appropriate disposal or reuse in crop production system. As supplies of good-quality irrigation water are expected to decrease in the region, available water supplies need to be used more efficiently, where one of the techniques can be the reuse of saline drainage waters generated by irrigated agriculture. In the future, sustainable irrigation systems using saline waters and salt-affected soils should have the potential to improve crop production with minimized environmental effects.
The proposed study will be carried out in participation with the farming community. It will consist of using saline drainage water conjunctively as a source of irrigation for cotton. This study will be continued throughout project life. 

Experimental site
The experiment will be carried out on a farmer’s field in Jetysai in southern Kazakhstan, which is a cotton growing region. The average annual precipitation in the region ranges from 157 to 468 mm with an average of 286 mm. Period with average daily temperature above 10°C is from 26 March to 1 November. Average annual temperature is 14°C. 

The experiment will be carried out by selecting a site based on information relating to the irrigation water quality, ambient temperature, soil texture and other profile characteristics, organic matter content, rainfall, irrigation practices, and groundwater quality and water table depth. The most important criterion will be electrolyte levels in saline water, which will be used in conjunction with freshwater. The total area under experiment will be 0.5 ha. 
Treatments
1.
Control (irrigation throughout the cropping season with low saline water with salinity levels around 1500 mg L–1) 

2.
Mixing of low saline water (1500 mg L–1) and saline water (6800 mg L–1), pumped from vertical well in the respective ratio of 2:1 

3.
Mixing of low saline water (1500 mg L–1) and saline water (6800 mg L–1), pumped from vertical well in the respective ratio of 4:1
First irrigation will be applied using canal water at all treatments. The experimental layout will be done as a randomized complete block design with three replications. The total number of experimental plots will be 9 (3 treatments × 3 replications = 9). Cotton will be grown as the test crop. All the cultural practices and plant protection measures will be uniformly applied to the treatments and replications.  

Soil sampling and data collection 

Representative soil samples will be collected from the study area at the following depths: 0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, 0.60-0.90 and 0.90-1.20m. Unless otherwise mentioned, these samples will be collected from each experimental plot. The total number of samples at each sampling time will be 36 (9 plots × 4 sampling depths = 36). The sampling will be done before the implementation of the treatments (initial soil condition) and after harvest of cotton. The collected samples will be air-dried and processed for the analyses of the following parameters: 

· Particle-size analysis (from one randomly selected sample of 4 depths (0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, and 0.60-0.90,0.90-1.20 m) in each of 3 treatments) 

· Field capacity (from one randomly selected location in each of 3 treatments) 

· Infiltration rate (from one randomly selected location in each of 3 treatments)

· Saturated hydraulic conductivity (from one randomly selected location in each of 3 treatments)

· Soil bulk density (from one randomly selected location in each of 3 treatments) 
· Soil moisture content in the beginning, and during harvesting of cotton(from one randomly selected location in each of 3 treatments) 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) using flame photometer, and potassium (K+) using flame photometer. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as carbonate (CO32–) by titration procedure, bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data.

Water sampling and data collection 

Irrigation and groundwater samples will be collected on monthly basis. In addition, groundwater level will be monitored each month. The water samples will be analyzed for the following parameters: 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) using flame photometer, and potassium (K+) using flame photometer. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as carbonate (CO32–) by titration procedure, bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure or using a chloride analyzer, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data

Water accounting facility is to be established to measure water available for the trial. Thomson weirs will be established in the beginning and tail part of the furrows in each treatment.  Canal and drainwater mixing facility is to be established in the corner of the field. 
Crop data
The sowing and harvesting dates of cotton will be noted to calculate the number of days for the maturity of the crop. At maturity, the crop will be harvested from each plot to determine the cotton yield on plot basis, which will be subsequently calculated and reported on per hectare basis. The productivity of different treatments for each crop season will be calculated by simple water productivity equations.
Time frame for different activities and milestones in 2006
	Activities
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Soil sampling and analysis
	
	
	
	
	
	
	
	
	
	

	Sowing of cotton
	
	
	
	
	
	
	
	
	
	

	Irrigation water quality monitoring
	
	
	
	
	
	
	
	
	
	

	Groundwater level and quality assessment
	
	
	
	
	
	
	
	
	
	

	Crop and agronomic practices
	
	
	
	
	
	
	
	
	
	

	Datasets on soil condition
	
	
	
	
	
	
	
	
	
	

	Cotton harvesting and yield data
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	


Output

Datasets and preliminary report for the Annual Project Report
Budget


US$ 3500 (Kazakhstan NARS)

2.3.2
Improved management of saline drainage waters through conjunctive use

IARC Project Team: 
M. Qadir (IWMI-ICARDA), T. Oweis (ICARDA), I.Khudoibergenov(Project-based Soil Scientist, ) T.Yuldashev (Project-based Irrigation Management Scientist)
Implementing National Institution: 
Turkmen Agricultural University

Principal Investigator (National): 
K.Redjepbaev (soil scientist)
Research Team (National): 
Durdybal Nurmedov( agronomist)
Experimental sites: 
 Akdepe farm in Dashauz

Rationale
Inappropriate soil and water management in Central Asian countries has resulted in reducing agricultural production from the irrigated area vis-à-vis large volumes of drainage water that need appropriate disposal or reuse in crop production system. As supplies of good-quality irrigation water are expected to decrease in the region, available water supplies need to be used more efficiently, where one of the techniques can be the reuse of saline and/or sodic drainage waters generated by irrigated agriculture. In the future, sustainable irrigation systems using saline waters and salt-affected soils should have the potential to improve crop production with minimized environmental effects. The proposed study will consist of using saline drainage waters as a source of irrigation. 

Experimental Site
The experiment will be carried out at the Akdepe farm in Dashauz province. The annual precipitation in the area is 90 mm. Period with average daily temperature above 10oC is 196 days from 18 March to 11 November. Average air annual temperature is 14oC. Organic matter content in topsoil ranges from 1 to 2%. The groundwater is 1.5-2.2 m deep and contains soluble salts more than 8000 mg L–1. 
Selection of the study site based on site characterization information, relating to soil and irrigation water salinity, ambient temperature, soil texture and other profile characteristics, organic matter content, rainfall, irrigation practices, groundwater quality and water table depth, and availability and efficiency of the drainage system.
Treatments
1.
Control (irrigation throughout the cropping season with low saline water with salinity levels around 1500 mg L–1) 

2.
Cyclic use of low saline water (as first irrigation) and drainage water (4000 mg L–1; as remaining irrigations) 

3.
Cyclic use of low saline water (as first and second irrigation) and drainage water (4000 mg L–1; as remaining irrigations)
The experimental layout will be done as a randomized complete block design with three replications. The total number of experimental plots will be 9 (3 treatments × 3 replications = 9). The crops to be used in the study will be selected from sorghum [Sorghum bicolor (L.) Moench], maize, and an indigenous variety of sorghum [Sorghum Sernuum H.]. All the cultural practices and plant protection measures will be uniformly applied to the treatments and replications. 

Soil sampling and data collection 

Representative soil samples will be collected from the study area at the following depths: 0-0.15 m, 0.15-0.30 m, 0.30-0.6 m, 0.6-0.9, 0.9-1.20 m. Unless otherwise mentioned, these samples will be collected from each experimental plot. The total number of samples at each sampling time will be 36 (9 plots × 4 sampling depths = 36). The sampling will be done before the implementation of the treatments (initial soil condition) and after harvest of the fodder crops. The collected samples will be air-dried and processed for the analyses of the following parameters: 

· Particle-size analysis (from one randomly selected sample of 4 depths in each treatment) (totally 3 locations) (done in 2005)

· Field capacity (from one randomly selected location in each treatment) (totally 3 locations) 

· Infiltration rate (from one randomly selected location in each treatment) (totally 3 locations)

· Saturated hydraulic conductivity (from one randomly selected location in each treatment) (totally 3 locations)

· Soil bulk density ( totally 3 locations)

· Soil moisture content in July and September (9 locations from 4 depths) 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) and potassium (K+) by difference. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as carbonate (CO32–) by titration procedure, bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data.

In the beginning and the end of cotton vegetation season, soil moisture content and salinity is to be measured from 0-0.15 m, 0.15-0.30 m, 0.30-0.6 m, 0.6-0.9 m, 0.9-1.2, 1.2-1.5 and 1.5-2.0 m deep. 

Water sampling and data collection 

Irrigation and groundwater samples will be collected on monthly basis. In addition, groundwater level will be monitored each month. The water samples will be analyzed for the following parameters: 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) and potassium (K+) by difference. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as carbonate (CO32–) by titration procedure, bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure or using a chloride analyzer, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data

Irrigation and runoff data

The number and volume of irrigations to each crop during a growing season including pre-sowing irrigation will be noted. In addition, surface runoff during irrigation will be monitored.

Water accounting facility is to be established to measure water available for the trial. Thomson weirs will be established in the beginning and tail part of the furrows in each treatment.  Canal and drainwater mixing facility is to be established in the corner of the field. 
Meteorological data

Meteorological data will be collected from the nearby weather station. The data will consist of air temperature, rainfall, and humidity (monthly).

Crop data

The sowing and harvesting dates of fodder crops will be noted to calculate the number of days for the maturity of the crop. At maturity, the crop will be harvested from each plot to determine the crops yield on plot basis, which will be subsequently calculated and reported on per hectare basis. The productivity of different treatments for each crop season will be calculated by simple water productivity equations.
Time frame for different activities and milestones in 2006
	Activities
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Soil sampling from each experimental plot and analysis
	
	
	
	
	
	
	
	
	
	

	Irrigation water rate and quality monitoring
	
	
	
	
	
	
	
	
	
	

	Groundwater level and quality assessment
	
	
	
	
	
	
	
	
	
	

	Crop studies
	
	
	
	
	
	
	
	
	
	

	Datasets on soil condition
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	


Output

Datasets and preliminary report for the Annual Project Report

US$ 3500 (Turkmenistan NARS)

2.3.3 
Use of waters of different qualities and mulching of furrows to improve crop productivity  
IARC and Project Team: 
M. Qadir (IWMI-ICARDA), M. Pala (ICARDA), T. Oweis (ICARDA), I.Khudoibergenov (Project-based Soil Scientist), T.Yuldashev (Project-based Irrigation Management Scientist)
Implementing National Institution: 
Uzbek Research Institute of Cotton Growing

Principal Investigator (National): 
R. Mirhoshimov (Irrigation specialist)
Research Team (National): 
J. Shadmanov (irrigation specialist)
Experimental site: 
Ak-Altyn station, Uzbek Research Institute of Cotton Growing
Rationale

The widespread deterioration of water quality in Central Asia suggests that the supplies of good-quality irrigation water are expected to decrease. There will be greater need of using available water supplies more efficiently, where one of the techniques can be the reuse of saline drainage waters generated by irrigated agriculture. In the future, sustainable irrigation systems using saline waters and improved management practices should have the potential to improve crop production with minimized environmental effects. The studies carried out during the 2005 proved, that applying a mulch in the ridges of the furrows is required to be tested (along with applying the mulch in the furrows). 
The proposed study will be carried out at the experimental station of the Uzbek Research Institute of Cotton Growing. It will consist of conjunctive use of saline drainage water to irrigate cotton. There will be another factor that will involve mulching of the furrows to reduce evaporation losses from the field and to improve water productivity.   

Experimental site
The experiment will be carried out by selecting a site at the experimental station of the Uzbek Research Institute of Cotton Growing based on information relating to the irrigation water quality, ambient temperature, soil texture and other profile characteristics, organic matter content, rainfall, irrigation practices, and groundwater quality and water table depth. The most important criterion will be electrolyte levels in saline water, which will be used in conjunction with freshwater. The total area under experiment will be 2.0 ha. 
Treatments
1.
Irrigation throughout the cropping season with low saline water with salinity levels around 1500 mg L–1 (without mulching of furrows)

2.
Mixing of low saline water (1500 mg L–1) and saline water (4500 mg L–1), pumped from vertical well in the respective ratio of 1:1 (without mulching of furrows)

3.
Irrigation with saline water (4500 mg L–1), pumped from vertical well (without mulching of furrows)

4.         Irrigation throughout the cropping season with low saline water with salinity levels around 1500 mg L–1 (with mulching of ridges of furrows)

5.          Mixing of low saline water (1500 mg L–1) and saline water (4500 mg L–1), pumped from vertical well in the respective ratio of 1:1 (with mulching of ridges of furrows)

6.         Irrigation with saline water (4500 mg L–1), pumped from vertical well  (with mulching of ridges of furrows)

7.         Irrigation throughout the cropping season with low saline water with salinity levels around 1500 mg L–1 (with incorporation the mulch into the soil by plowing)

8.          Mixing of low saline water (1500 mg L–1) and saline water (4500 mg L–1), pumped from vertical well in the respective ratio of 1:1 (with incorporation the mulch into the soil by plowing)

9.         Irrigation with saline water (4500 mg L–1), pumped from vertical well  (with incorporation the mulch into the soil by plowing)

First irrigation in the all treatments will be done using low saline drain water. The experimental layout will be done as a randomized complete block design with three replications. The total number of experimental plots will be 27 (9 treatments × 3 replications = 27). Cotton will be grown as the test crop. All the cultural practices and plant protection measures will be uniformly applied to the treatments and replications. 

Field leveling is to be carried in the March to ensure uniform moistening of the field during irrigation season. 

Soil sampling and data collection 

Representative soil samples will be collected from the study area at the following depths: 0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, 0.60-0.90, 0.9-1.20 m. Unless otherwise mentioned, these samples will be collected from each experimental plot. The total number of samples at each sampling time will be 144 (27 plots × 4 sampling depths = 108) in each trial. The sampling will be done before the implementation of the treatments (initial soil condition) and after harvest of cotton. The collected samples will be air-dried and processed for the analyses of the following parameters: 

· Particle-size analysis (from one randomly selected sample of 4 depths (0-0.15 m, 0.15-0.30 m, 0.30-0.60 m, and 0.60-0.90 m) in each of 3 treatments)

· Field capacity (from one randomly selected location in each of 3 treatments) 

· Infiltration rate (from one randomly selected location in each of 3 treatments)

· Saturated hydraulic conductivity (from one randomly selected location in each of 3 treatments)

· Soil bulk density (from one randomly selected location in each of 3 treatments) 
· Soil moisture content before application of phosphogypsum, before sowing of cotton and harvesting (from one randomly selected location in each of 3 treatments) 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) using flame photometer, and potassium (K+) using flame photometer. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data.

In the beginning and the end of cotton vegetation season, soil moisture content and salinity is to be measured from 0-0.15 m, 0.15-0.30 m, 0.30-0.6 m, 0.6-0.9 m, 0.9-1.2, 1.2-1.5 and 1.5-2.0 m deep. 

Water sampling and data collection 

Irrigation and groundwater samples will be collected on monthly basis. In addition, groundwater level will be monitored each month. The water samples will be analyzed for the following parameters: 

· pH

· Electrical conductivity (EC) by electrical conductivity meter (expressed in terms of deci siemens per meter, dS m–1)

· Soluble cations such as calcium (Ca2+) by titration procedure, magnesium (Mg2+) by titration procedure, sodium (Na+) using flame photometer, and potassium (K+) using flame photometer. All expressed as milli equivalents per liter (meq L–1).

· Soluble anions such as bicarbonate (HCO3–) by titration procedure, chloride (Cl–) by titration procedure or using a chloride analyzer, sulfate (SO42–) by difference or using appropriate analytical procedure. All expressed as milli equivalents per liter (meq L–1).

· Calculation of sodium adsorption ratio (SAR) from the data

Water accounting facility is to be established to measure water available for the trial. Thomson weirs will be established in the beginning and tail part of the furrows in each treatment.  Canal and drainwater mixing facility is to be established in the corner of the field. 
Crop data
The sowing and harvesting dates of cotton will be noted to calculate the number of days for the maturity of the crop. At maturity, the crop will be harvested from each plot to determine the cotton yield on plot basis, which will be subsequently calculated and reported on per hectare basis. The productivity of different treatments for each crop season will be calculated by simple water productivity equations.
Time frame for different activities and milestones in 2006
	Activities
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Soil sampling and analysis
	
	
	
	
	
	
	
	
	
	

	Sowing of cotton
	
	
	
	
	
	
	
	
	
	

	Irrigation water quality monitoring
	
	
	
	
	
	
	
	
	
	

	Groundwater level and quality assessment
	
	
	
	
	
	
	
	
	
	

	Crop and agronomic practices
	
	
	
	
	
	
	
	
	
	

	Cotton harvesting and yield data
	
	
	
	
	
	
	
	
	
	

	Datasets on soil condition
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	


Output

Datasets and preliminary report for the Annual Project Report
Budget


US$ 3500 

2.3.2 
Use of SWAP (Soil-Water-Atmosphere-Plant) model for improved management of salt-prone environments
IARC Project Team: 
A.S. Qureshi (IWMI), M. Qadir (IWMI-ICARDA), A.Karimov(Project Technical Coordinator),

                                                            I.Khudoibergennov (Project-based Soil Scientist), T.Yuldashev (Project-based Irrigation Management Scientist)
Implementing Country:                       Kazakhstan, Turkmenya, Uzbekistan,

Principal Investigator (IARC): 
A.S.Qureshi, A.Karimov and T.Yuldashev
Research Team (National): 
Irrigation specialist NARS in each country
Data collection site: 
Jetysay, Akdepe,  Akaltyn
Rationale

As the use of saline irrigation waters is expected to increase in Central Asia, the assessment of the future sustainability of their use, in regard to maintain soil permeability, will become a more serious issue. Currently available research information and computer models may provide insights into the impacts of using saline waters and salt-affected soils for crop production systems. Computer modeling may help assess viability of the saline water and soil management strategies to extend results broadly to other similar locations. 

The SWAP model is suitable to select viable water management options and to illustrate transport processes for education and extension. In recent years, SWAP has been used to explore alternative flow and transport concepts, to analyze laboratory and field experiments, and to evaluate management options with respect to field-scale water and solute movement. 

The proposed study will use the SWAP model to determine the appropriate use of irrigation waters as a source of irrigation to grow crops that show improved performance under a given set of saline conditions. This study will be continued throughout project life.

Experimental site
The data from Jetysai sites in Kazakhstan, Akdepe site in Turkmenistan and Akaltyn site in Uzbekistan will be used in the model. 

Calibration of SWAP model 
During the 2005 the data collection was initiated for Akaltyn site. In 2006, the data collection from the experimental sites will be continued. The model will be calibrated and tested for the local conditions. In case, some information is not available from the experimental site, such information will be searched through literature for similar studies done in the past under similar conditions. 

 Data required  for calibration of SWAP model is the following:

Initial Soil and Ground water data.

1. Physical characteristics of each layer of the soil (Field capacity data, soil bulk density) (15, 30, 60, 90, 120 cm depth).

2. Residual and saturated water content for each soil layer (15, 30, 60, 90, 120, 150 cm depth).

3.  Literature data on relation between soil moisture and head pressure, soil moisture and hydraulic conductivity.
4. Texture of each layer of the soil (15, 30, 60, 90, 120 cm depth).

5. Infiltration rate of the soil (mm/hours).

6. Soil moisture at initial stage and in harvested stage (15, 30, 60, 90, 120 cm depth) (%, mm).

7.  Salinity profile of the field (15, 30, 60, 90,120 cm depth) at initial stage and in harvested stage (15, 30, 60, 90, 120 cm depth). (TDS and EC).

8.  Groundwater table depth along with ground water quality in trial field at initial stage and in harvested stage.

Calibration of the model
1. Soil moisture 3-4 times in vegetation season (15, 30, 60, 90, 120cm depth) (%, mm)

2. Soil salinity 3-4 times in vegetation season (15, 30, 60, 90, 120cm depth) (TDS and EC)

3. Weekly records of the groundwater table depth in trial field along with ground water quality (TDS and EC).

Crop data
1.  Cotton sowing and harvesting date.

2. Rooting depth with maximum depth.

3. Leaf area index and soil cover information.

4. Kc values

Irrigation data

1. Date, time and duration of all irrigation.

2. Salinity of irrigation water and source (canal, ground water, mixed GW and CW)

3. Number of irrigation to each crop during growing season including pre sowing irrigation. 

Meteorological Data

Daily meteorological data for estimation ET0. (t max, t min, Relative humidity, wind speed, rainfall, sunshine hours, station altitude, geographic coordinates)

Historical weather records for at least for 20-30 year.

Time frame for different activities and milestones in 2005

	Activities
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Soil sampling and analysis
	
	
	
	
	
	
	
	
	
	

	Irrigation water quality monitoring
	
	
	
	
	
	
	
	
	
	

	Groundwater level and quality assessment
	
	
	
	
	
	
	
	
	
	

	Datasets on initial soil condition
	
	
	
	
	
	
	
	
	
	

	Meteorological datasets
	
	
	
	
	
	
	
	
	
	

	Calibration of SWAP model
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	


Output
Calibrated of SWAP model and preliminary report for the Annual Project Report

Budget


US$ 1500 

2.4. Assessing salinity using RS/GIS and basin-wide water-salt management 

Justification

As an outcome from 2005 activities the RS/GIS initiative associated with the assessment of salinity developed an preliminary approach for assessing salinity that was subsequently tested and validated on a 5000 ha pilot farm. The approach is based on the identification of linkages between crop/vegetation status (NDVI and reflectance values)  through RS that express the degree of salinity. In year 2006 the method will be fine tuned and applied to a larger area, namely the Syr Darya province of Uzbekistan. 

Implementing Country: 
Uzbekistan

IARC and Project Team: 
I. Abdullaev (IWMI), Alexander Platonov (IWMI)

Principle Investigator (IARC)           Iskandar and Alexander  

Principle Investigator (NARS)         Irrigation specialist of NARS 
Research Team (National): 
Project Irrigation/Drainage Specialist and NARS irrigation specialist, students 

Experimental sites: 
Syrdarya province

Methodology

Following on from the preliminary assessment of this approach in mapping salinity using a RS platform, the activities for 2006 will focus on up-scaling to a larger area and its associated ground truthing. A key element of this approach to assessing salinity is that is more cost effective and utilizes information that is routinely available for the NARS. The cornerstones of proposed approach on assessing salinity through RS/GIS are following:

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

2. Multi-temporal analysis of multi-spectral (Landsat, Aster, ALI) and hyper-spectral (Hyperion) satellite images 
3. Extensive ground truthing for determination of correlation between selected vegetation indicator and soil salinity levels.

4. Mapping salinity through VI, if correlation is proved.

Activities

The specific proposed activities to be undertaken in 2006 are as follows:

1. Obtain and process Hyperion and ALI images for 2005 and 2006 seasons in order to identify spectral signs of salinity- January, 2006.

2. Obtain and process Landsat images for 2005-2006 season and calculate NDVI indicators – February, 2006

3. Continue ground truthing using the following: (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-  May-June, 2006

4. Using the Spectroradiometer to measure salinity and correlate the same with ground based measurements- April, 2006

5. Produce Salinity map for Galaba farm and for Syr Darya province of Uzbekistan- September, 2006

Milestones

1. Salinity Map of Galaba benchmark farm

2. Salinity Map of Syr Darya province – September, 2006

3. Research Report on salinity assessment through RS/GIS Application-  case study from Central Asia- December, 2006

Output

1. Progress report (August 1, 2006)

2. Annual report ( December 15, 2006)

Budget:

IWMI - $ 6000 USD

2.5
Socio-economic aspects of saline environments  

2.5.1 
Assessment of the socio-economic aspects of farming communities confronting with saline environments
IARC and Project Team: 
A. Aw-Hassan (ICARDA), Project-based Soil Scientist
Implementing National Institution: 
Kazakh Research Institute of Water Management,

                                                            Tashkent Irrigation and Melioration Institute (TIIM) and Gulistan State University,

                                                            Ministry of Agriculture of Turkmenistan

Principal Investigator (National): 
V. Mukahmedjanov, R.Khakimov, S.Avezbaev and A.Mamatov
Research Team (National): 
Ms. Gritcenko, M.Karabaev, U.Toshbekov
Study area: 
AT site and Jetysai, southern Kazakhstan; Akdepe, Turkmenistan; Galaba and Akaltyn, Uzbekistan 
Rationale

Salt-prone land and water degradation may have variable impacts on the farming communities in several different ways. As the use of saline soils and irrigation waters is expected to increase, it is important to know the response of livelihood confronting with such resources. This activity of the project will deal with the impacts of salinity management options on rural livelihoods in the project area.

Methodology

Two types of methods are to be applied: social survey and economic studies.

Survey is to be carried out at farms having:

1. Different soil salinity level (high, moderate and low);

2. Different quality and access to irrigation water ( good, poor);

3. Applying different farming practices (non-traditional crops, crop rotation, soil tillage, drainage, soil leaching,..);

4. Big, medium and small size farms are to be studied in order to identify impact of this factor on efficiency of land amelioration practices; 

5. Growing cash and state ordered crops

6. Different access to resources ( finances, machinery, water, labor) 

7. Different soil fertility level

8. Different knowledge background of the farmer

9. Size of the farmer family and dependents
10. Access to a market
The outcomes of the survey are to be the following:

1. Impact of soil salinity level on yield of different crops

2. Farmers gains & failures in saline environment

3. Farmer actions applied to reduce soil salinity

4. Farmer actions applied to improve yield of crops

5. Farmer actions applied to increase their profits on saline areas

6. The state and local governor actions and policy to improve productivity of salt-affected soil

7. Social losses of the different group of farmers due to soil salinity

8. Efficiency of the applied agricultural policies to increase productivity of salt affected soil. 
Economic studies:

1. Economics of production of main crops on high, moderate and slightly saline soil is to be specified and the applicable budgets are compiled. 

2. Economic efficiency of technologies adopted by the farmers at Bright Spots or testing through the project is to be determined with indication of additional expenses of farmers on salt affected soil and their losses due to soil or water salinity.

3. Economic losses of the farmers are to be determined; the losses related to limitation of options available for farmers in saline environment, for example, most of the vegetables could not be grown on saline soil. 

4.  Special consideration is required dissemination of the technologies. The economic studies should develop Business plans for adoption of the promising technologies on large areas (from 100 to 10000 ha depending on technology).

5. Business plans are to be developed to evaluate:

· economic gain of the Galaba farm community growing Licorice on 105 ha area of abandoned land; economic gains of the farmers and an enterprise ready to disseminate this amelioration practice on highly  saline soil in other areas;

· production of alfalfa and other salt tolerant and halophyte seed production by the small farm; 

· economic gains of the farmers adopting wheat&alfalfa cropping system and an enterprise is ready to invest their funds for seed production and dissemination

· establishment of trees plantation or shelter belts on a part (10-30%) of the moderate and highly saline lands to reduce table of saline ground waters;

· applying phosphogypsum on 100-1000 ha area of  sodic soil. Economic gains and risk of farmers and an enterprise ready to invest is to be evaluated.    

· The Business plans should be site specific and base on real on-farm data. That is why special field survey is to be carried out if necessary and the Data Base created.  

· Production of fodder crops using fresh and saline water on highly saline soil using drainage water.   

The studies will be target area oriented: Galaba farm in Uzbekistan, Akdepe in Turkmenistan ( will be specified after discussion with the NARS) and AT and Jetysai site in Kazakhstan).

The questionnaire developed in 2005 is to be specified. The important components of the survey will consist of prices of the commodities in the area, development of enterprise budgets and ex ante assessment of profitability of different enterprises under different salinity management options, and analysis of constraints to adoption of salinity management options using rapid rural appraisal methods. 
Time frame for different activities and milestones in 2006
	Activities
	February
	March 
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Specifying the questionnaire 
	
	
	
	
	
	
	
	
	
	
	

	Questioning in the target area
	
	
	
	
	
	
	
	
	
	
	

	Prices of the commodities in the area
	
	
	
	
	
	
	
	
	
	
	

	Development of enterprise budgets
	
	
	
	
	
	
	
	
	
	
	

	Ex ante assessment
	
	
	
	
	
	
	
	
	
	
	

	Rapid rural appraisal
	
	
	
	
	
	
	
	
	
	
	

	Data Sets
	
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	
	


Output

Data Sets

Research Report of the project 

Budget


US$ 1500 for activities in each country ( US $4500 total)

Component 3. Project Capacity Building, Dissemination and  Knowledge Sharing 
Overall objective is strengthening the capacity of project partners, both farmers and the NARES groups, in the management and remediation of saline affected land and water; and dissemination of the project results through creation of a land management network, which will include state agency and international project representatives in all 3 project countries. 

Leading IARC: IWMI

Overall Responsible for Coordination and Reporting: Andrew Noble and Iskandar Abdullaev

Participating IARC’s: ICBA and ICARDA 

A. Capacity building:
3.1. Conducting Research Days on Salinity management for creation of network of partnership

Principal investigators – Andrew Noble, Hearth Manthrithilake, Iskandar Abdullaev, Manzoor Qadir, Akmal Karimov and Shoaib Ismail

Based on two years of project activities IWMI, ICARDA and ICBA will conduct Research Days in every country in partnership with local NARS and NGO’s on agricultural land and water management, with a particular focus on salinity management and its prevention. The major focus of research days is the creation of networks of partners that would support the prevention of land degradation in the region. The research days will be devoted to following activities: (i) presenting results and philosophy of “rehabilitation of degraded lands” project; (ii) allowing discussion to take place on national land rehabilitation/management policies; (iii) developing common concepts and format for the establishment of functional networks on land rehabilitation.

Dates: October, 2006

Budget - $ 4000 US
                IWMI- $2000

                ICARDA- $1000

                ICBA - $1000
3.2. Undertake a workshop on the management of on-farm salinity

Principle Investigator: Dr.Andrew Noble
Implementing team: Herath Manthrithilake,  Asad Qureshi, Iskandar Abdullaev, Manzoor Qadir, Shoib Ismail, Akmal Karimov, Tulkuk Yuldashev, Ikrom Khudoibergenov, irrigation, soil and social scientist of project team and national teams 

The workshop will present on-farm management strategies used to manage salinity and sodicity drawing upon international experiences and examples. Nine representatives from the participating countries will attend the workshop that will be held over 3 days.  One day training course will be carried out within the workshop on applying SWAP model: data collection; soil parameters verification and results analysis.  
Dates: August 2006.
Budget: $ 3500 US;

IWMI: $3500

3.3. Involving MSc and PhD students for project activities 
Principle investigators: Andrew Noble, Herath Manthrithilake, Shoaib Ismail, Manzoor Qadir, Iskandar Abdullaev, Akmal Karimov and Alexander Platonov
At least 4-5 students of local institutions will be involved in project implementation through IWMI’s capacity building system. In year 2005 three students from TEMPUS project were selected based  their academic performance and skills by IWMI Tashkent office for capacity building program support and in 2006 will be involved in project activities on: (i) mapping of salinity through RS/GIS application; (ii) land management strategies for pilot areas.  In 2006 project will be facilitating inclusion of 2-3 MSc students into project team through IWMI Capacity building program. The subjects of student studies can be formulated from following research questions:

· Impact of land use patterns, especially monoculture on salinity progress in project locations;
· How effective are trees in regulating the height of water tables in comparison with lucerne system;

·  Lucerne has the ability to extract water from depth within the profile and in contrast to most of the (deciduous) tree species currently used as biological pumps, lucerne is a perennial crop that grows even in the winter months. 
· Assessing the influence of a double cropping system on the management of salinity;

· Efficiency of Azola to improve seed germination and improved water productivity;
· Growing salt tolerant plants on abandoned highly saline soil 

Other subjects related to the project activities also can be potential subjects for the degree research.  Students and research proposals will be selected on competition base. 

. 

For the MSc or PhD studies on above listed subjects specific work program will be developed. The research program should fit and well linked with project objectives.  The  MSc thesis will be part of project outputs and students involved will be leading studies on above subjects field studies as well. 

Dates:  2006-2008
Budget: $10000 total including
IWMI- $5000 (from capacity building funds of IWMI)

B. Dissemination:
3.4. Dissemination materials and reporting
Principle investigator: Dr.Andrew Noble
Implementing team: Iskandar Abdullaev, Akmal Karimov, Manzoor Qadir, Ikbol Yusupova, Maria Motorina
In year 2005, the project team has published 6 information bulletins- brochures, targeting NARS partners, farmers and local extension specialists. In year 2006 publication of series of information bulletins will be continued. In 2006 project team will prepare 2 Research reports, based on preliminary findings of the project.

1. Producing series of information bulletins for NARS partners, farmers and local extension specialists on: agrotechnical, irrigation and land management practices in saline areas;

2. Preparing Research Report of IWMI on: (i) “bright” spots studies and (ii) improvement of water management practices in land degraded areas 
3.  Finalizing  production of project docket for (i) project partners (both IARC and NARS), (ii) stakeholders  (farmers, researchers, government agencies) (in Russian and English) which includes: (i)  project brochure and  posters
As tool for knowledge sharing project docket will be prepared. The docket will consist of (i) project brochure, (ii) 3 newsletters on different research subjects, posters for annual meeting. All materials will be prepared through consultation with IWMI Knowledge group. The goal of preparing project docket is to publicize the project among partner country stakeholders, delivery information and capacity building for partners in project areas. 

IWMI- $3000

Total -$3000

3.5. Application of phosphogypsum on 100 ha area of sodic soil in Arys Turkestan canal command area.

Principle investigator: Dr. Vyshpolsky (Kazakhstan) and Manzoor Qadir, Akmal Karimov, Andrew Noble,  Aden Aw Hassan 

Implementing team: Kazakhstan NARS team 
Based on results of activity 2.3 in Turkistan site (Kazakhstan) application rates for phosphogypsum will be determined and in the fields of neighboring farmers, with the same soil properties and problems phosphogypsum will be applied. Full scale activities will include mobilization of farmers, monitoring of soil and field agrotechniques will be carried out.  The study will include economic evaluation and a feasibility study on the establishment of a small business model for local farmers in marketing phosphogypsum

Dates:  November-December, 2006
Budget: $8600 

3.6. Using Licorice naked to reclaim abandoned saline soils on 100 ha area at Galaba farm

Principle investigator: Dr.Habib Kushiev, Andrew Noble, Iskandar Abdullaev

Implementing team: Uzbekistan NARS team 
The studies carried out earlier have shown that the establishment of Licorice (Glycyrrhiza glabra) is effective in reducing soil salinity and lowering ground water level especially on abandoned extremely saline soil. In addition, roots of Licorice, which is raw material for pharmacology is in high demand. During the fall of the 2005, eight farmers sowed roots of Licorice on 105 ha area of abandoned land. Soil salinity and ground water level studies were carried out to specify initial conditions. During the 2006, the studies will be continued and soil salinity and ground water level will be monitored. The objective of these studies is to determine effect of growing Licorice on productivity of marginal lands and on amelioration of extremely saline soils. 

Following activities are to be carried out in 2006:

1. Soil salinity control on 105 ha area three times per year ( April, July and October 2006)

2. Ground water level monitoring (three times per month)

3. Soil physical properties (soil bulk density, Field capacity) – once per year

4. Plant studies 

5. Consultation of farmers 

Milestones

1. Progress report (15 May 2005)

2. Annual report (15 November 2005)

Outcome:

1. Improved productivity of extremely saline soil on 105 ha area
The studies will be carried out at Galaba farm on 105 ha area. Soil of the site is light loam.  Ground waters having TDS at 6400-6700 g L-1 are 1.5 – 2.0 m deep. Soil bulk density is from 1.40-1.42 g cm-3
Timetable of the activities:

	Activities
	February
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Soil sampling and analysis
	
	
	
	
	
	
	
	
	
	
	

	Irrigation water quality monitoring
	
	
	
	
	
	
	
	
	
	
	

	Groundwater level and quality monitoring
	
	
	
	
	
	
	
	
	
	
	

	Crop studies
	
	
	
	
	
	
	
	
	
	
	

	Consultation of farmers
	
	
	
	
	
	
	
	
	
	
	

	Datasets on soil and crop conditions 
	
	
	
	
	
	
	
	
	
	
	

	Reporting
	
	
	
	
	
	
	
	
	
	
	


Budget: $ 5500 
Uzbekistan NARS-$5500

3.7 Promotion of seed production of alfalfa and other crops for wide dissemination of salt tolerant crops
Seeds of alfalfa and other fodder crops will be distributed to group of farmers and seeds obtained in the end of the year will be shared. This will bring mutual benefits: farmers will get additional profits and the project will get high demand seeds for distributing among larger farmer group.    

Budget: US $ 3000 

C. Knowledge Sharing (from additional budget from IWMI core funds) and planning meetings
3.8. Documenting and publicizing of Knowledge Generation and Sharing processes: producing  documentary on salinity problems of the region and project interventions

Principle investigator: Iskandar Abdullaev and Iqbol Yusupova

Implementing team: Professional crew of filmmakers, Maria Motorina – IWMI KS specialist
Crew of local professional filmmakers will be working on the scenario, provided by IMWI and prepare short (15 minute) and sharp (clearly stating from the start goals and objectives of the project and ways to achieve it). A film will present land and water degradation problems, project structure and approaches of project group with especial attention to KS in project. The short Scenario is shared for comments and additions. The input from IWMI Communication group is expected for great improvement of draft scenario. The documentary will be taken in Russian with English subtitles. A first demonstration of the film will held during the Annual Meeting and Knowledge fair, planned for January, 2006. After that film will be demonstrated by  local and national TV’s of project countries (Uzbekistan, Kazakhstan and Turkmenistan).  It will be send to ADB along with project annual report for 2006, to IWMI library and will be presented in next IWMI Annual Knowledge Fair. 

Dates: March, 2006
Budget: $2000 

3.9. Identifying Knowledge Sharing methods and channels applicable in every project partner community through round table meetings with partners

Principle investigator: Iskandar Abdullaev and Iqbol Yusupova

Implementing team: Oyture Anarbekov, Maria Motorina
In Central Asian conditions new ideas should shared through proper channels and ways. The failure of many ideas and projects were that they have not recognized importance of above elements on success of the work The CGIAR Centers at present utilizing two major channels  of information exchange: (i) through formal training for NARS partners, organized and financed by CG centers and (ii) joint projects with NARS groups. The new channels of KS may include: (i)    informal CoP among researchers; (ii) net of farmers groups, etc. For example, in Turkmenistan we have found group of elder people, who worked in agriculture. They have informal meeting every month and we decided that project staff will take place in their next meetings and will start building of relationship.

There are other channels and ways of KS in all project areas.. Therefore project group will have separate meetings with major stakeholders: (i) farmers, (ii) researchers, (iii) local community organizations, (iv)government officials to determine the best channels and ways of information exchange and knowledge sharing.  Based on those meetings the information, knowledge sharing channels for each project country will be identified for future use.

The round tables meetings with CGIAR partners will take place for presenting findings (so far) and perspectives of KS in technical projects. The goal of the meeting is to share experience and create greater awareness among CGIAR group in Central Asia on KS platform for technical projects. In many partnership projects IWMI is and will cooperate with CG centers and therefore creation of common Ks environment is very important task.  The meeting will be organized jointly with PFU and IWMI Tashkent, for consultations on preparing this meeting  organization group will set up, which  consist of  IWMI Information Knowledge group, IWMI-Tashkent office leader, PFU-CGIAR head. 

Dates: April-May, 2006
Budget: $1500 

3.10. Annual Steering Committee Meeting and Knowledge Fair for Partnership Building
Principle investigators: Andrew Noble, Herath Manthrithilake, Sanjini De Silva,Iskandar Abdullaev 

Implementing team: Iqbol Yusupova, Maria Motorina
    It is very important step on integrating knowledge sharing into project. The first step of project – organization of field works and national groups are over. It is good time now to discus how partners should communicate, generate and share knowledge. Three international centers and NARS centers, partners in this project has different approaches on generation, sharing and managing of the knowledge. The major goal of annual meeting is to develop rapport and common understanding between partners on knowledge: generation, management and sharing. The detailed scenario of the annual meeting (AM) will be shared with IWMI communication and knowledge group, IARC and NARS partners for input and comments. Mainly AM will be conducted through modern approaches of handling such events, as a prototype IWMI Annual Knowledge Fair will be used 

Dates: April, 9-10th , 2006
Budget: $3000
3.11. Creation of learning alliances around each identified bright spot for sustaining knowledge sharing environment and cross
Principle investigators: Iskandar Abdullaev, Iqbol Yusupova

Implementing team:  Maria Motorina and NARS teams
The creation learning alliances is most important part of KS initiative. Without such backstopping in the project areas KS will be only words and paper. Therefore, project staff from the start of the project seeking alternatives of learning alliances in the project areas. There are several potential alliances do exist in project locations. For example, in Uzbekistan Farmers associations, in Kazakhstan agricultural cooperatives and in Turkmenistan –dehkan (farmer) unions can be listed as potential learning alliances, with sustained links. However, there are plenty of informal groups and links. They also will be examined and used as a learning alliances. The main goal of having such learning alliances is to create environment for smooth  knowledge sharing with sustainable up take by communities. 

Dates: 2006-2007
Budget: $1000
3.12. Farmer Knowledge Fair 

Principle investigators: Akmal Karimov,  Iskandar Abdullaev

Implementation Team: Uzbek NARS Team

During the 2006, Farmer Knowledge Fair will be conducted at the Gulistan State University. Package of knowledge collected from the “Bright Spots”, results of testing of non-traditional species of fodder crops and halophytes and improved water saving technologies will be demonstrated to the farmers of Syrdarya and Djizakh provinces by farmers, who are partners of the “Land Rehabilitation” project. The knowledge will be shared with farmers through farmer to farmer interaction, video and presentations. Demonstration of outputs of other projects devoted to the land management will be also be presented at the fair. Farmers of other regions of Uzbekistan will be involved to the fair through the Distance Learning Technology (DLT) facilities of Gulistan University, which will connect Tashkent Irrigation and Melioration Institute and Fergana State University. Totally around 1000 farmers will participate in the event. 

Dates: July, 2006
Budget: $5000 

IWMI- $4000

NARS Uzbekistan- $1000
3.13. Project National Planning Meetings 

Principle investigators: Iskandar Abdullaev, Akmal Karimov

Implementation Team: NARS and IARC partners

From 13-20th of February project team will take 3 project planning meetings for Uzbek, Turkmen and Kazakh teams. The major objective of these planning meetings is (i) asses the results of 2005 project year and (ii)discuss work plans for year 2006.

Dates: February 13th -20, 2006
Budget: $1600

IWMI- $1000

NARS: $200 each NARS team 
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						GENERAL LAYOUT AND DIMESNIONS OF PLANTING FORAGE CROPS, GRASSES, SHRUBS AND TREES
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																								1800

																								2300
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GRASSES: It is better them to grow with a mini sprinkler (if available). Alternatively the type of irrigation method available locally. The 3 sub-plots covers an area of approximately 40 m2 and with 3 different species will cover an area of 120 m2.
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2 m

FORAGE CROPS:Preferably if can be irrigated with drip irrigation(if available). Alternatively the type of irrigation method available locally. The 6 lines depict the laterals that are 50 cm apart with drippers at 25 cm intervals.
The 3 sub-plots covers an area of approximately 40 m2 and with 15 different genotypes will cover an area of 600 m2.
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SHRUBS: Atriplex sp and other shrubs will be grown at 2x2 m inter plant distance for a total of 25 plants/sub-plot. The inner 9 will used for data collection. Irrigation method will depnd on the availability of the system, preferably drip.
The 3 sub-plots covers an area of approximately 360 m2 and for 5 different species will cover an area of 1800 m2.
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TREES: Tree species will be grown at 3x3 m inter plant distance for a total of 25 plants/sub-plot. The inner 9 will used for data collection. Irrigation method will depend on the availability of the system.
The 3 sub-plots covers an area of approximately 765 m2 and for 3 different species will cover an area of 2300 m2.
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