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EXECUTIVE SUMMARY
This report summarizes the progress and outputs achieved by ARI HORTI-Tengeru during the first 6-months period (1 October 2016 to 31 March 2017) of the 5-year project on “Improvement of banana for smallholder farmers in the Great Lakes region of Africa”. The report focuses on the activities and achievements of ARI HORTI Tengeru and partners in Work package 2 – Pests and Diseases (WP2) and Work package 4 – Regional Testing. This report will cite progress of activities on nematodes in addressing the expected outcomes, outcomes, outputs and milestones of  the project. 
Results summary
Outcome 2: Accelerated Matoke and Mshare banana breeding through early identification of material resistant to Fusarium wilt, Sigatoka, nematodes and weevils. 

Intermediate outcome 2.1: Determine the relative importance of Foc, Mycosphaerella spp., nematodes and weevil populations as targets for selection breeding in East Africa.
Nematode samples from soils and banana roots have been collected in three sites; Mbeya, Kagera and Arusha for mapping nematodes species abundance and distribution in Tanzania. Mapping of their distribution is in progress. 
Intermediate outcome 2.2: Screen selected EAHB hybrids and Mchare diploids and NARITA hybrids for resistance to Fusarium wilt, Sigatoka, nematodes and weevils and determine influence of plant development, environmental conditions and season on disease severity
Training in data collection on NARITA hybrids was conducted in September 2016. Data collection is in progress and sampling for nematodes is expected at banana flowering and at harvest. 
Intermediate outcome 2.3: Rapid and precise screening methods for Fusarium wilt, Sigatoka, nematodes and weevils developed for use in breeding programs. Multiple species screening method for nematodes (Radopholus similis and Pratylenchus goodeyi) resistance has been adopted in the experiment established at the sreenhouse at ARI-HORTI-Tengeru, Arusha.
Intermediate outcome 2.4: Train staff in banana disease evaluation, resistance screening and pathogen and pest identification with focus on Fusarium wilt, Sigatoka, nematodes and weevils
A training manual was developed for field and greenhouse identification of nematode pests and other pest and diseases of banana. This manual was used to train data collectors during a workshop held at NARO, Uganda on 19-23 September 2016. 
Outcome 6: Farmers participating in selection of new hybrids, with feedback loops to breeders.
Data collection has just commenced in the mother trials and baby trials have not been established. 
Intermediate outcome 6.1:  Farmers participating in selection of new hybrids, with feedback loops to breeders. 27 NARITA being distributed for further evaluation in Tanzania and Uganda. Fields in three sites have been established in Tanzania and are well maintained. Data collection is continuing. Such data include number of functional leaves, plant height, plant girth, pests and disease infection /infestation, leaf spot, Fusarium wilt, weevils damage, nematodes, bacterial wilt and bunch top disease), date of shooting.
Intermediate outcome 6.2:  Agronomic, post-harvest and sensory characteristics of 27 NARITAs evaluated in researchers-managed mother trials and preference analysis by farmers in Tanzania and Uganda. Data collection exercise has just commenced at both three sites in Tanzania in the mother trials.
Intermediate outcome 6.3:  Agronomic, post-harvest and sensory characteristics of subset of pre-selected NARITAs evaluated in farmers-managed baby trials in Tanzania and Uganda. Data collection exercise has just commenced at both three sites in Tanzania in the mother trials.
Intermediate outcome 6.4:  Results of evaluation of 27 NARITAs in researchers-managed mother and farmers-managed baby trials in Tanzania and Uganda available to research community and other stakeholders. The exercise has not been conducted.
Outcome 7: Farmers in and outside study area growing a subset of preferred NARITAs, alongside local cultivars. The crop is entering the first cycle, the exercise of farmers’ visit to identify varieties of their choice has not been conducted. 
Intermediate outcome 7.1: Key stakeholders, including policy makers and (male and female) farmers, aware of and having access to the 27 NARITAs and related information. Not yet conducted.
PRIMARY OUTCOMES, INTERMEDIATE OUTCOMES, OUTPUTS AND MILESTONES
Table 1. Framework and Results Tracker for ARI HORTI-Tengeru.
	
	Primary Outcomes
	
	Interm Outcomes
	
	Outputs
	Targets/ Milestones

	
	
	
	
	
	
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4
	YEAR 5

	2
	Accelerated Matoke and Mchare banana breeding through early identification of material resistant to Fusarium wilt, Sigatoka, nematodes and weevils.
	2.1
	Determine the relative importance of Fusarium oxysporum f.sp. cubense, Mycosphaerella spp., nematodes and weevil populations as targets for selection breeding in East Africa

	2.1.1 


	National surveys across representative banana-growing areas of Tanzania and Uganda that represent different altitudes (5 intervals at 500, 1000, 1500, 2000 and 2500 m) and banana varieties for Fusarium wilt, Sigatoka, nematodes and weevils
	"Assess impact (disease score) for at least 20 plants for each site of target pest and disease species on different banana varieties, across different environments and collect representative samples

'Appoint and train PhD student for Mycosphaerella spp and another for Fusarium wilt"
	"Determine distribution and impact of target pests and diseases across sites in Tanzania and Uganda

using morphological and molecular diagnostics and pathogenicity/virulence tests "
	"Catalogue distribution and impact of pest and pathogens for different banana varieties across different environments of Tanzania and Uganda   

Characterise species and populations of target pests and diseases recovered from visits to screening trials on station and at regional testing sites using morphological and molecular diagnostics and pathogenicity/virulence tests "
	"Develop GIS maps to show prevalence of pests and pathogen species at breeding and testing sites,  their impact on banana varieties being cultivated and links to environmental conditions

Characterise species and populations of target pests and diseases recovered from visits to screening trials on station and at regional testing sites using morphological and molecular diagnostics and pathogenicity/ virulence tests “    
	"Develop and analyse database to define the variance of pest and pathogen populations and influence of environment and season, banana variety and plant development 

                                                                                                                                                                                         Develop 1 peer reviewed publication "

	
	
	
	
	2.1.2


	Collect and preserve Fusarium wilt, Sigatoka, nematodes and weevils from each breeding and testing site for characterization and rapid screening of bananas


	"Recover from each breeding and testing sites sample pest and disease isolates and culture into pure stocks for each accession                                                                                                                                                                                                                                                                                                                             

For each accession preserve using appropriate methods for long term storage  "
	Establish reference collections at NARO, IITA and SUN and wherever possible replicate accessions across these collections                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
	Recover from each sample collected from screening trials on station and from regional testing trials pest and disease isolates, culture into pure stocks and preserve each accession
	Recover from each sample collected from screening trials on station and from regional testing trials pest and disease isolates, culture into pure stocks and preserve each accession
	"Establish reference database detailing accessions held in reference collections at NARO, IITA and SUN"

	
	
	
	
	2.1.3


	Characterise the Fusarium oxysporum f.sp cubense isolates, Mycosphaerella spp.,  nematode spp. and weevils recovered from surveys and visits to screening sites



	Fully document (characterise and preserve) at least 25 accessions from each target pest and pathogen acquired from surveys of Tanzania and Uganda
	Fully document (characterise and preserve) at least 6 accessions from each target pest and pathogen acquired from on station trials and from regional test sites    
	Fully document (characterise and preserve) at least 6 accessions from each target pest and pathogen acquired from on station trials and from regional test sites    
	Fully document (characterise and preserve) at least 6 accessions from each target pest and pathogen acquired from on station trials and from regional test sites   
	Characterise and compare the diversity of populations for each pest and pathogen rom surveys and from on station screening sites and regional testing trials.                                                                                                                                                                                                                  

Develop peer reviewed publication.                                                                                                                                                                                                                                                                                            

	
	
	
	
	2.1.4


	Develop Rapid and accurate methods to determine the identity and fitness of Fusarium wilt, Sigatoka, nematodes and weevils 

developed and validated
	Survey and Secondary data used to develop models to account for economic value of pests and diseases in Matoke and Mchare
	Selection weights assigned to pests and diseases based on economic value of pests and diseases in bananas
	Analyse data catalogued from surveys of Tanzania and Uganda on distribution and impact of pest and pathogens for different banana varieties across different environments                                                                                                                                                                                          Selection Index for pest/disease resistance  progressively incorporated into selection of Matoke and Mchare hybrids at PYT
	Analyse data catalogued from screening sites on station and from regional test sites on distribution and impact of pest and pathogens for different banana varieties across different environments                                                                                                                                        Selection Index for pest/disease resistance  progressively incorporated into selection of Matoke and Mchare hybrids at PYT
	"Develop GIS maps to show prevalence of pests and pathogen species at survey sites, their impact on banana varieties being cultivated and links to environmental conditions”                                                                                                             

	
	
	
	
	2.1.5
	Map the distribution of Fusarium wilt, Sigatoka, nematodes and weevils of banana and using GIS link to climatic and environmental data


	Survey and Secondary data used to develop models to account for economic value of pests and diseases in Matoke and Mchare


	Selection weights assigned to pests and diseases based on economic value of pests and diseases in bananas 


	Analyse data catalogued from surveys of Tanzania and Uganda on distribution and impact of pest and pathogens for different banana varieties across different environments                                                                                                                                                                                          Selection Index for pest/disease resistance  progressively incorporated into selection of Matoke and Mchare hybrids at PYT 


	Analyse data catalogued from screening sites on station and from regional test sites on distribution and impact of pest and pathogens for different banana varieties across different environments                                                                                                                                        Selection Index for pest/disease resistance  progressively incoporated into selection of Matoke and Mchare hybrids at PYT 


	Develop GIS maps to show prevalence of pests and pathogen species at survey sites,  their impact on banana varieites being cultivated and links to environmental conditions

                                                                                                                          



	
	
	2.2


	Screen selected EAHB hybrids and Mchare diploids and NARITA hybrids for resistance to Fusarium wilt, Sigatoka, nematodes and weevils and determine influence of plant development, environmental conditions and season on disease severity 

	2.2.1 


	Map natural populations of Fusarium wilt, Sigatoka, nematodes and weevils  on station and at regional field testing sites in Uganda and Tanzania and determine influence of plant development, environmental conditions and season on disease severity

	Map distribution and impact (disease score for at least 20 plants per site and banana variety) of target pest and pathogen populations collected from surveys                                                                                                                                                                                                                                                                                                                                                             
	Map distribution and impact (disease score for at least 20 plants per site and banana variety) of target pest and pathogen populations collected from visits on station and to regional test sites                                                                                                                                                                                                                                                                                                                                                             
	Map distribution and impact (disease score for at least 20 plants per site and banana variety) of target pest and pathogen populations collected from visits on station and to regional test sites                                                                                                                                                                                                                                                                                                                                                             
	Map distribution and impact (disease score for at least 20 plants per site and banana variety) and variance of target pest and pathogen populations collected from surveys and from visits on station and to regional test sites                                                                                                                                                                                                                                                                                                                                                             
	Complete map to show distribution, impact and variance of isolates of target pest and pathogen populations across Tanzania and Uganda for selected banana varieties                                                                                                                                                                                                                                                                                                                                                              

	
	
	
	
	2.2.2


	Evaluate resistance of EAHB hybrids on station and determine influence of plant development, environmental conditions and season on disease severity caused by Fusarium wilt, Sigatoka, nematodes and weevils
	Trials being prepared
	Complete biannual visits on station to assess impact of target pest and disease species on EAHB hybrids                                                                                                                                                                                                                                                                                                                                                          

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	Complete biannual visits on station to assess impact of target pest and disease species on EAHB hybrids                                                                                                                                                                                                                                                                                                                                                          

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	Complete biannual visits on station to assess impact of target pest and disease species on EAHB hybrids                                                                                                                                                                                                                                                                                                                                                          

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	Complete annual visit on station to assess impact of target pest and disease species on EAHB hybrids                                                                                                                                                                                                                                                                                                                                                          

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations                                                                                                                                                                                                                                                                                                              

Catalogue distribution and impact of pest and pathogens for EAHB hybrids on station and determine influence of plant development, environmental conditions and season on disease severity         

	
	
	
	
	2.2.3


	Evaluate resistance of selected Mchare dipoids on station and determine influence of plant development, environmental conditions and season on disease severity caused by Fusarium wilt, Sigatoka, nematodes and weevils 


	Trials being prepared
	Complete biannual visits on station to assess impact of target pest and disease species on Mchare diploids                                                                                                                                                                                                                                                                                                                                                         

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	Complete biannual visits on station to assess impact of target pest and disease species on Mchare diploids                                                                                                                                                                                                                                                                                                                                                          

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	Complete biannual visits on station to assess impact of target pest and disease species on Mchare diploids                                                                                                                                                                                                                                                                                                                                                          

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	Complete biannual visits on station to assess impact of target pest and disease species on Mchare diploids                                                                                                                                                                                                                                                                                                                                                            

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations                                                                                                                                                                                                                                                                                                        

Catalogue distribution and impact of pest and pathogens for Mchare diploids on station and determine influence of plant development, environmental conditions and season on disease severity       



	
	
	
	
	2.2.4


	Evaluate resistance of 27 NARITA hybrids under varied field conditions at 3 regional field test sites and determine influence of plant development, environmental conditions and season on disease severity caused by Fusarium wilt, Sigatoka, nematodes and weevils

	trials being prepared
	Complete biannual visits to regional test sites to assess impact of target pest and disease species on 27 NARITA hybrids                                                                                                                                                                                                                                                                                                                                                         

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	Complete biannual visits to regional test sites to assess impact of target pest and disease species on 27 NARITA hybrids                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	Complete biannual visits to regional test sites to assess impact of target pest and disease species on 27 NARITA hybrids                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	Complete biannual visits to regional test sites to assess impact of target pest and disease species on 27 NARITA hybrids                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations                                                                                                                                                                                                                                                                                                        

Catalogue distribution and impact of pest and pathogens for Mchare diploids on station and determine influence of plant development, environmental conditions and season on disease severity         

	
	
	2.3


	Rapid and precise screening methods for Fusarium wilt, Sigatoka, nematodes and weevils developed for use in breeding programs

	2.3.1


	In vitro screening methods for Fusarium wilt, Sigatoka, nematodes and weevils developed to increase the speed and number of samples that can be evaluated in breeding programs


	"MSc student recruited to characterize and partition resistance to nematodes and weevils in Musa 

Existing Biossays for Fusarium oxysporum f.sp cubense, Mycosphaerella spp.,  nematodes and weevils catalogued                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   Develop test runs to assess survival of banana material in vitro using different methods and to ensure suitability across banana varieties”                                                                                                                                                                                                                                                
	"Test suitability of in vitro methods across target pests and pathogens for at least 10 selected banana varieties                                                                                                                                                                                                                                                                                                                                                   

Bioassays for Fusarium oxysporum f.sp cubense, Mycosphaerella spp.,  nematodes and weevils adapted/developed for high  throughput screening"
	Challenge selected banana varieties with representative populations of target pests and pathogens  (from surveys) and document results                                                                                                                                                                                                                                                               Factors determining resistance to target pests and diseases in selected cultivars determined (such as stomatal characteristics and epicutular wax for Mycosphaerella spp.)
	Challenge selected banana varieties with representative populations of target pests and pathogens from surveys and from on station and regional test sites using in vitro methods and compare results.
	Analyse data and develop peer reviewed publication through combination with results from challenging whole plants compared to in vitro methods.

	
	
	
	
	2.3.2

	Compare the reliability of young plant resistance testing compared to whole plant testing in field for evaluations against Fusarium wilt, Sigatoka, nematodes and weevils
	Establish cultivation of plantlets of selected banana varieties
	Manage cultivation of plants of selected banana varieties   
	Challenge whole plants of selected banana varieties with representative populations of target pests and pathogens from surveys
	Challenge whole plants of selected banana varieties with representative populations of target pests and pathogens from surveys and from on station and regional test sites
	Compare results generated for each selected banana variety using whole plants and within vitro methods in terms of resistance rating, speed and number of varieties that can be assessed

	
	
	2.4


	Train staff in banana disease evaluation, resistance screening and pathogen and pest identification with focus on Fusarium wilt, Sigatoka, nematodes and weevils
	2.4.1


	Train staff on survey and culturing of Fusarium wilt, Sigatoka, nematodes and weevils




	Some institutions are lacking trained personnel to carryout survey for mapping the occurrence, distribution and abundance of identified key pests and pathogens
	Field manuals developed to support the recognition of target pests and diseases and protocols for sample collection
	On station training provided in both Tanzania and Uganda during visits
	Training provided to staff at regional test sites during visits
	Training provided to staff at regional test sites during visits



RESULTS TO DATE
Table 2: Progress made from 1 October 2016 to 30 March 2017 at ARI HORTI-Tengeru.

	Primary Outcomes
	
	Intermediate Outcomes
	
	Outputs
	Targets/ Milestones
	Progress 
	Variance

	
	
	
	
	
	YEAR 1
	YEAR 2
	Year 3
	
	

	Accelerated Matoke and Mchare banana breeding through early identification of material resistant to Fusarium wilt, Sigatoka, nematodes and weevils
	2.1
	Determine the relative importance of Fusarium oxysporum f.sp. cubense, Mycosphaerella spp., nematodes and weevil populations as targets for selection breeding in ECA
	2.1.1 


	Pests and diseases characterised in breeding and testing sites and screening banana cultivars for resistance to Fusarium wilt, Sigatoka, nematodes and weevils
	Assess impact (disease score) for at least 20 plants for each site of target pest and disease species on different banana varieties, across different environments and collect representative samples

Appoint and train PhD student for Fusarium wilt and Mycosphaerella spp.


	Determine distribution and impact of target pests and diseases across sites in Tanzania and Uganda 

using morphological and molecular diagnostics and pathogenicity/virulence tests
	Catalogue distribution and impact of pest and pathogens for different banana varieties across different environments of Tanzania and Uganda   

Characterise species and populations of target pests and diseases recovered from visits to screening trials on station and at regional testing sites using morphological and molecular diagnostics and pathogenicity/virulence tests 
	Nematode samples from soils and banana roots have been collected in three sites; Mbeya, Kagera and Arusha for mapping nematodes species abundance and distribution in Tanzania. Mapping of their distribution is in progress. 

	30% variance.

Reason: Survey has been conducted only in Tanzania.  Currently NARO is collecting nematode samples in Uganda. Nematodes will be extracted and identified in Uganda before mapping on their abundance and distribution


	
	
	
	2.1.2


	Collect and preserve Fusarium wilt, Sigatoka, nematodes and weevils from each breeding and testing site for characterization and rapid screening of bananas

Stellenbosch univ (Fusarium), Sigatoka (IITA), weevil (NARO), nematodes (ARI-Tengeru)
	Recover from each breeding and testing sites sample pest and disease isolates and culture into pure stocks for each accession

                                                                                                                                                                                                                                                                                                                                For each accession preserve using appropriate methods for long term storage
	Establish reference collections at NARO, IITA and SUN and wherever possible replicate accessions across these collections                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      


	Recover from each sample collected from screening trials on station and from regional testing trials pest and disease isolates, culture into pure stocks and preserve each accession
	Culture of nematode species of Radopholus similis and Pratylenchus goodeyi in vitro in pots and carrot-disc cultures are been maintained at HORTI Tengeru and SRI Kibaha for field banana screening activities. 


	30% variance:
Reason: Survey has been conducted only in Tanzania.  Currently NARO is collecting nematode samples in Uganda. Nematodes will be extracted, identified and culture will be established and maintained both in pot and in carrot-discs. 

	
	
	
	2.1.3
	Characterise the Fusarium oxysporum f.sp cubense isolates, Mycosphaerella spp.,  nematode spp. and weevils recovered from surveys and visits to screening sites


	Fully document (characterise and preserve) at least 25 accessions from each target pest and pathogen acquired from surveys of Tanzania and Uganda
	Fully document (characterise and preserve) at least 6 accessions from each target pest and pathogen acquired from on station trials and from regional test sites    
	Fully document (characterise and preserve) at least 6 accessions from each target pest and pathogen acquired from on station trials and from regional test sites    
	Characterization of nematodes in Tanzania has been conducted using morphological and experiment  on the effect of nematodes on plants  is progressing
	30% variance:
Reason: 
Survey is currently  been conducted in Uganda to collect and establish its culture

Only morphological  diagnostic tests was practiced



	
	
	
	2.1.4


	Rapid and accurate methods to determine the identity and fitness of Fusarium wilt, Sigatoka, nematodes and weevils developed and validated



	Fully document (characterise and preserve) at least 25 accessions from each target pest and pathogen acquired from surveys of Tanzania and Uganda
	Fully document (characterise and preserve) at least 6 accessions from each target pest and pathogen acquired from on station trials and from regional test sites    


	Fully document (characterise and preserve) at least 6 accessions from each target pest and pathogen acquired from on station trials and from regional test sites    
	The experiment has been established in the screenhouse at the HORTI-Tengeru Arusha to screen Ndizi ng’ombe, Mchare  and 20 NARITA banana from mother trial site for nematode resistance using multiple species screening method.


	50% variance:
Reason: Data collection has not yet commenced.

	
	
	
	2.1.5


	Map the distribution of Fusarium wilt, Sigatoka, nematodes and weevils of banana and using GIS link to climatic and environmental data


	Survey and secondary data used to develop models to account for economic value of pests and diseases in Matoke and Mchare
	Selection weights assigned to pests and diseases based on economic value of pests and diseases in bananas 


	Analyse data catalogued from surveys of Tanzania and Uganda on distribution and impact of pest and pathogens for different banana varieties across different environments                                                                                                                                                                                          Selection Index for pest/disease resistance  progressively incorporated into selection of Matoke and Mchare hybrids at PYT
	Only survey for nematodes distribution has been conducted in Tanzania and mapping of nematode distribution in Tanzania from GPS coordinated is in progress
	50% variance 

Reason for variance:

Mapping for both Tanzania and Uganda has not been completed because data from Uganda are been collected. 

	
	2.2


	Screen selected EAHB hybrids and Mchare diploids and NARITA hybrids for resistance to Fusarium wilt, Sigatoka, nematodes and weevils and determine influence of plant development, environmental conditions and season on disease severity
	2.2.1 


	Map natural populations of Fusarium wilt, Sigatoka, nematodes and weevils on station and at regional field testing sites in Uganda and Tanzania and determine influence of plant development, environmental conditions and season on disease severity



	Map distribution and impact (disease score for at least 20 plants per site and banana variety) of target pest and pathogen populations collected from surveys                                                                                                                                                                                                                                                                                                                                                             
	Map distribution and impact (disease score for at least 20 plants per site and banana variety) of target pest and pathogen populations collected from visits on station and to regional test sites                                                                                                                                                                                                                                                                                                                                                             


	Map distribution and impact (disease score for at least 20 plants per site and banana variety) of target pest and pathogen populations collected from visits on station and to regional test sites                                                                                                                                                                                                                                                                                                                                                             
	Mapping of nematode distribution in Tanzania is progressing while nematode sampling in Uganda is in progress
	50% variance

Reason for variance:

Mapping in Tanzania is on progress and Nematode sampling in Uganda is in progress  

	
	
	
	2.2.2


	Evaluate resistance of EAHB hybrids on station and determine influence of plant development, environmental conditions and season on disease severity caused by Fusarium wilt, Sigatoka, nematodes and weevils 



	Trials being prepared
	Complete biannual visits on station to assess impact of target pest and disease species on EAHB hybrids                                                                                                                                                                                                                                                                                                                                                          Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  


	Complete biannual visits on station to assess impact of target pest and disease species on EAHB hybrids                                                                                                                                                                                                                                                                                                                                                          

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	The experiment has been established in the screenhouse at the HORTI-Tengeru Arusha to screen Ndizi ng’ombe, Mchare  and 20 NARITA banana from mother trial site for nematode resistance using multiple species screening method.


	30% variance

Reason: The same experiment will be established in the field

	
	
	
	2.2.3


	Evaluate resistance of selected Mchare diploids on station and determine influence of plant development, environmental conditions and season on disease severity caused by Fusarium wilt, Sigatoka, nematodes and weevils 


	Trials being prepared
	Complete biannual visits on station to assess impact of target pest and disease species on Mchare diploids. Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  


	Complete biannual visits on station to assess impact of target pest and disease species on Mchare diploids                                                                                                                                                                                                                                                                                                                                                          

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	Plantlets are in the screenhouse at their final growth stage before taken to the field for experiment trial establishment

	60 % variance
 The experiment is  not yet planted

	
	
	
	2.2.4


	Evaluate resistance of 27 NARITA hybrids under varied field conditions at 3 regional field test sites and determine influence of plant development, environmental conditions and season on disease severity caused by Fusarium wilt, Sigatoka, nematodes and weevils 


	Trials being prepared
	Complete biannual visits to regional test sites to assess impact of target pest and disease species on 27 NARITA hybrids                                                                                                                                                                                                                                                                                                                                                         Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  


	Complete biannual visits to regional test sites to assess impact of target pest and disease species on 27 NARITA hybrids                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Collect samples of target pests and diseases for preservation in reference collections and to characterise populations  
	The experiment has been established in the screenhouse at the HORTI-Tengeru Arusha to screen Ndizi ng’ombe, Mchare  and 20 NARITA banana from mother trial site for nematode resistance using multiple species screening method.


	40% variance

Reason for variance:

Data collection has not yet commenced

	
	2.3


	Rapid and precise screening methods for Fusarium wilt, Sigatoka, nematodes and weevils developed for use in breeding programs

	2.3.1


	In vitro screening methods for Fusarium wilt, Sigatoka, nematodes and weevils developed to increase the speed and number of samples that can be evaluated in breeding programs


	MSc student recruited to characterize and partition resistance to nematodes and weevils in Musa 


Existing Biossays for Fusarium oxysporum f.sp cubense, Mycosphaerella spp.,  nematodes and weevils catalogued 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Develop test runs to assess survival of banana material in vitro using different methods and to ensure suitability across banana varieties                                                                                                                                                                                                                                                             


	Test suitability of in vitro methods across target pests and pathogens for at least 10 selected banana varieties                                                                                                                                                                                                                                                                                                                                                   


Bioassays for Fusarium oxysporum f.sp cubense, Mycosphaerella spp.,  nematodes and weevils adapted/developed for high  throughput screening


	Challenge selected banana varieties with representative populations of target pests and pathogens  (from surveys) and document results
Factors determining resistance to target pests and diseases in selected cultivars determined (such as stomatal characteristics and epicutular wax for Mycosphaerella spp.)
	Multiple species screening method for nematode resistance has been adopted and is in use in the screenhouse experiment.


	10% variance

Since crop resistance to nematodes is usually broken under t higher soil temperatures, the screening method needs to be tested across the mother trial sites 

	
	
	
	2.3.2


	Compare the reliability of young plant resistance testing compared to whole plant testing in field for evaluations against Fusarium wilt, Sigatoka, nematodes and weevils  


	Establish cultivation of plantlets of selected banana varieties


	Manage cultivation of plants of selected banana varieties   


	Challenge whole plants of selected banana varieties with representative populations of target pests and pathogens from surveys
	Screenhouse experiment for banana screening for nematodes resistance  is  progressing
	60% variance

Reason for variance:  Field experiment need to be established 

	
	2.4


	Train staff in banana disease evaluation, resistance screening and pathogen and pest identification with focus on Fusarium wilt, Sigatoka, nematodes and weevils
	2.4.1


	Train staff on survey and culturing of Fusarium wilt, Sigatoka, nematodes and weevils

Stellenbosch univ (Fusarium), Sigatoka (IITA), weevil (NARO), nematodes (ARI-Tengeru).


	Some institutions are lacking trained personnel to carryout survey for mapping the occurrence, distribution and abundance of identified key pests and pathogens
	Field manuals developed to support the recognition of target pests and diseases and protocols for sample collection 


	On station training provided in both Tanzania and Uganda during visits
	A manual has been developed for nematodes sampling and other pest and diseases. 
	0% variance

	
	
	
	
	
	
	
	
	
	

	Farmers participating in selection of new hybrids, with feedback loops to breeders
	6.2
	Farmers participating in selection of new hybrids, with feedback loops to breeders
	6.2.1
	Mother trials successfully implemented in three sites in Tanzania and one site in Uganda
	Plantlets multiplied to sufficient numbers (60 plants per genotype per site) and hardened for field planting
Four field sites prepared and planted according to established design


	Four field sites maintained according to established practices


	Four field sites maintained according to established practices


	Three sites have been  established in Tanzania and are well maintained.
The crop is entering the first cycle in the mother trials; the exercise of farmers’ visit to identify varieties of their choice has not been conducted.  

	0% variance

Reason for variance:  

	
	
	
	6.2.2
	27 NARITAs evaluated for agronomic performance, bunch characteristics, post-harvest and sensory characteristics, based on 1 crop cycle in mother trials
	
	Data collected of first cycle, vegetative growth phase, flowering and harvest


	Fruits from first cycle analysed for post-harvest and sensory characteristics, both fresh and processed products


	Data collection exercise has commenced at Arusha, Mbeya and Kagera sites in Tanzania. Data collection is continuing. Such data include number of functional leaves, plant height, plant girth, pests and disease infection /infestation, leaf spot, Fusarium wilt, weevils damage, nematodes, bacterial wilt and bunch top disease), date of shooting.

 
	20% variance

Reason for variance:  Data collection is not completed

	
	
	
	6.2.4
	Farmers' preferred NARITAs identified  for baby trials , based on agronomic, post-harvest and sensory characteristics of first crop cycle
	
	
	Data collected of second cycle, vegetative growth phase, flowering and harvest

	The exercise has not yet conducted
	60% variance

Reason for variance:  Baby trials will be established after the first crop cycle

	
	6.3
	Agronomic, post-harvest and sensory characteristics of subset of pre-selected NARITAs evaluated in farmers-managed baby trials in Tanzania and Uganda. Data collection exercise has just commenced at both three sites in Tanzania in the mother trials.
	6.3.1
	Fifty baby trials and one hundred  stand-alone baby trials successfully implemented in Tanzania and Uganda


	
	
	Plantlets multiplied to sufficient numbers  (5 plants per genotype per site) and hardened for field planting
150 farmers' fields planted according to local practices


	Baby trials have not been established because crops in the mother trials are  in the first cycle ready for farmers’ visit for preference ranking

	60% variance

Reason for variance: Baby trials not yet established. Will be established after mother trials have been concluded by farmers 

	
	6.4
	Results of evaluation of 27 NARITAs in researchers-managed mother and farmers-managed baby trials in Tanzania and Uganda available to research community and other stakeholders. The exercise has not been effected.
	6.4.1
	Results of agronomic, post-harvest and sensory characteristics of 27 NARITAs in mother and baby trials published in open access peer-reviewed journal, and data available in global database
	
	Inputted data checked and cleaned up


	Inputted data checked and cleaned up


	Data collection exercise has just commenced in the mother trials
	60% variance

Reason for variance:  Data collection exercise has just commenced in the mother trials. Baby trials will be established after mother trials have been concluded by farmers 

	Farmers in and outside study area growing a subset of preferred NARITAs, alongside local cultivars
	7.1
	Key stakeholders, including policy makers and (male and female) farmers, aware of and having access to the 27 NARITAs and related information. Not yet effected

	7.1.1
	Stakeholders perceptions integrated in project M&E processes and in future breeding

	
	Trial sites visited and NARITA performance discussed with stakeholders, including breeders


	Trial sites visited and NARITA performance discussed with stakeholders, including breeders


	Data collection exercise has just commenced in the mother trials.  Farmers’ field visits will be conducted at crop maturity stage for preference ranking. 
	50% variance

Reason for variance:  Data collection exercise has just commenced in the mother trials. Fields will be visited by stakeholders during crop maturity stage

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


PROGRESS REPORT
Intermediate outcome 2.1: Determine the relative importance of Fusarium oxysporum f.sp. cubense, Mycosphaerella spp., nematodes and weevil populations as targets for selection breeding in East Africa
2.1.1: 
Pests and diseases characterized in breeding and testing sites, and screening banana cultivars for resistance to Fusarium wilt, Sigatoka, nematodes and weevils
Nematode samples from soils and banana roots have been collected in three sites; Mbeya, Kagera and Arusha for mapping nematodes species abundance and distribution in Tanzania. Mapping of their distribution is in progress. 
2.1.2: 
Collect and preserve Fusarium wilt, Sigatoka, nematodes and weevils from each breeding and testing site for characterization and rapid screening of bananas

Nematode survey conducted identified number of plant parasitic nematodes such as Radopholus similis, Pratylenchus goodeyi, Pratylenchus coffeae, Meloidogyne spp., Helicotylenchus spp., which are nematode species of economic importance to banana production i.e.  Culture of nematode species of Radopholus similis and Pratylenchus goodeyi in vitro in pots and carrot-disc cultures are been maintained at HORTI Tengeru and SRI Kibaha for field banana screening activities. 

2.1.3: 
Rapid and accurate methods to determine the identity and fitness of Fusarium wilt, Sigatoka, nematodes and weevils developed and validated

Experiment: Screening of EAHB and NARITA banana for resistance to Radopholus similis and Pratylenchus goodeyi nematodes
The experiment for “Screening of NARITA banana for resistance to Radopholus similis and Pratylenchus goodeyi nematodes” is continuing in the screenhouse at the HORTI-Tengeru (3°20´S, 36°37´E). The study aims to screen NARITA banana varieties and adapt and apply the single-root screening method of De Schutter et al. (2001) to multiple species of nematodes.

The NARITA banana varieties NARITA 2,  NARITA 4,  NARITA 6,  NARITA 7,  NARITA 8, NARITA 9,  NARITA 10,  NARITA 11,   NARITA 12,  NARITA 13, NARITA 14,  NARITA 15,  NARITA 18,  NARITA 19,  NARITA 20, NARITA 21,  NARITA 22,  NARITA 23,   NARITA 25,  NARITA 27, and two EAHB Ndizi ng’ombe and Mchare   were planted.  The suckers used as planting material came from a mother trial site at TaCRI-Lyamungo. They were carefully pared to remove nematode-infected roots and corm tissue, and treated with hot water (550C) for 20 minutes (Colbran 1967) before planting.  

One sucker per pot was planted in a steam sterilized soils. During the fourth week after planting, the roots at the same stage of development were selected from each sucker and inoculated with Pratylenchus goodeyi and Radopholus similis nematodes using multiple species screening method. Using a pipette, each root segment was inoculated with a 1.0 ml aliquot suspension containing 50 vermiform nematodes. After inoculation each segment was carefully covered with steam-sterilized soil. The nematode inoculum had been obtained from carrot-disc cultures (Pinochet et al., 1995) for R. similis and P. coffeae. The inoculums were prepared by rinsing Petri dishes containing the carrot discs with sterile distilled water and collecting the nematodes in a beaker. Experiment is arranged in a completely randomized design with three replications. Data collection for nematode abundance/population and root necrosis will be conducted during the 8th week after inoculation.

2.1.4: 
Map the distribution of Fusarium wilt, Sigatoka, nematodes and weevils of banana and using GIS link to climatic and environmental data
Nematodes mapping for Tanzania is in progress as survey is currently been conducted in Uganda. All GPS coordinates from Tanzania are available (Annex 1, 2 and 3). 
Intermediate outcome 2.2: Screen selected EAHB hybrids, Mshare diploids and NARITA hybrids for resistance to Fusarium wilt, Sigatoka, nematodes and weevils and determine influence of plant development, environmental conditions and season on disease severity

2.2.1. 
Map natural populations of Fusarium wilt, Sigatoka, nematodes and weevils on station and at regional field testing sites in Uganda and Tanzania and determine influence of plant development, environmental conditions and season on disease severity

Mapping of nematode distribution in Tanzania is progressing while nematode sampling in Uganda is in progress. Data collection has commenced at Arusha, Mbeya and Kagera mother trial sites in Tanzania. Sampling for nematodes is expected at banana flowering and at harvest.
2.2.2. 
Evaluate resistance of EAHB hybrids on station and determine influence of plant development, environmental conditions and season on disease severity caused by Fusarium wilt, Sigatoka, nematodes and weevils

The experiment has been established in the screenhouse at the HORTI-Tengeru Arusha to screen Ndizi ng’ombe, Mchare  and 20 NARITA banana from mother trial site for nematode resistance using multiple species screening method.

2.2.3. 
Evaluate resistance of selected Mchare diploids on station and determine influence of plant development, environmental conditions and season on disease severity caused by Fusarium wilt, Sigatoka, nematodes and weevils

Plantlets are in the screenhouse at their final growth stage before taken to the field for the trial establishment 
2.2.4. 
Evaluate resistance of 27 NARITA hybrids under varied field conditions at 3 regional field test sites and determine influence of plant development, environmental conditions and season on disease severity caused by Fusarium wilt, Sigatoka, nematodes and weevils

Data collection has commenced at Arusha, Mbeya and Kagera sites in Tanzania. Sampling for nematodes is expected at banana flowering and at harvest.
Intermediate outcome 2.3: Rapid and precise screening methods for Fusarium wilt, Sigatoka, nematodes and weevils developed for use in breeding programs


2.3.1. 
In vitro screening methods for Fusarium wilt, Sigatoka, nematodes and weevils developed to increase the speed and number of samples that can be evaluated in breeding programs

Multiple species screening method for nematode resistance has been adopted and is in use in the screenhouse experiment at ARI HORTI-Tengeru
2.3.2. 
Compare the reliability of young plant resistance testing to whole plant testing in field for evaluation against Fusarium wilt, Sigatoka, nematodes and weevils  

Screenhouse experiment for banana screening on nematodes is progressing at ARI HORTI-Tengeru. Field experiment will be established before the end of 2017.
Intermediate outcome 2.4: Train staff in banana disease evaluation, resistance screening and pathogen and pest identification with focus on Fusarium wilt, Sigatoka, nematodes and weevils
2.4.1. Train staff on survey and culturing of Fusarium wilt, Sigatoka, nematodes and weevils

A manual has been developed for nematode sampling and other pests and diseases.
Intermediate outcome 6. 2: Farmers participating in selection of new hybrids, with feedback loops to breeders.
6.2.1. Mother trials successfully implemented in three sites in Tanzania and one site in Uganda
Three sites have been established in Tanzania and are well maintained.
The crop is entering the first cycle, the exercise of farmers’ visit to identify varieties of their choice has not been conducted.  

6.2.2. 27 NARITAs evaluated for agronomic performance, bunch characteristics, post-harvest and sensory characteristics, based on 1 crop cycle in mother trials
Data collection exercise has commenced at Arusha, Mbeya and Kagera  sites in Tanzania and is continuing. Such data include number of functional leaves, plant height, plant girth, pests and disease infection /infestation, leaf spot, Fusarium wilt, weevils damage, nematodes, bacterial wilt and bunch top disease), date of shooting.

6.2.4. Farmers' preferred NARITAs identified for baby trials, based on agronomic, post-harvest and sensory characteristics of first crop cycle
The exercise has not been conducted. Baby trials will be established after the first crop cycle in the mother trials
Intermediate outcome 6.3:  Agronomic, post-harvest and sensory characteristics of subset of pre-selected NARITAs evaluated in farmers-managed baby trials in Tanzania and Uganda. Data collection exercise has just commenced at both three sites in Tanzania in the mother trials.
6.3.1. Fifty baby trials and one hundred stand-alone baby trials successfully implemented in Tanzania and Uganda

Baby trials have not been established because crops in the mother trials are in the first cycle ready for farmers’ visit for preference ranking. The trials will be established after mother trials have been concluded by farmers
6.4.1. Results of agronomic, post-harvest and sensory characteristics of 27 NARITAs in mother and baby trials published in open access peer-reviewed journal, and data available in global database 

Data collection exercise has just commenced in the mother trials. Baby trials will be established after mother trials have been concluded by farmers
Intermediate outcome 7.1: Key stakeholders, including policy makers and (male and female) farmers, aware of and having access to the 27 NARITAs and related information. Not yet effected.
7.1.1. Stakeholders perceptions integrated in project M&E processes and in future breeding 

Data collection exercise has just commenced in the mother trials.  Farmers’ field visits will be conducted at crop maturity stage in the mother trials for preference ranking.
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CHALLENGES ENCOUNTERED
· Nematode sampling in Uganda has commenced. Since samples cannot be transported across the border to Tanzania, protocol for sampling has been sent to Uganda to assist with nematode collections in Uganda.  Expert from Tanzania will go to Uganda to do the identifications. 
· Mole rats infestation has been the big problem at both sites from the time of trial establishment. Efforts to contain the problem were deployed and currently the problem is partially under control.  
LESSONS LEARNED
Regular Skype meetings have been found very useful in tracing the development of activities between partners. 
WORK PLAN
· Continue with in vitro nematodes culturing in pots and in carrot-discs for timely use in banana screening experiments

· HORTI-Tengeru to do weevil collections for Uganda in Tanzania as soon as they received sampling protocol 

· To map the GPS coordinates of the collection sites and indicate the significance of the nematodes in their collection sites.

· Finish the nematode sampling and identification in Uganda for their occurrence and their distribution by end of 2017.

· To complete fencing of the trial at Mitalula site in Mbeya region 

· Deployment of  security guards in trial sites 

· Continued data collection at both trial sites
· To complete development of irrigation system at Mitalula site, Mbeya

· To continue with  trials/fields management at both sites

OTHER RELEVANT INFORMATION
· Travelling will become more extensive and expensive than originally anticipated to visit trial sites for data collection across Tanzania and Uganda. 

LIST OF ANNEXES
Annex 1. GPS data for mapping nematode abundance and distribution from Kagera site 
Annex 2. GPS data for mapping nematode abundance and distribution from Arusha site

Annex 3. GPS data for mapping nematode abundance and distribution from Mbeya site
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