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TARI- Tanzania Agricultural Research Institute

• Germplasm maintenance 
• Legume lines evaluation for  release (pigeon 

pea and cowpeas)
• Agronomic activities

 



UNDER TARI…………………….. 

• Sustainable intensification of maize legume system for food security in 
eastern and southern Africa (SIMLESA).

• TL II Pigeon pea and cowpea project.

• Innovating Strategies to safeguard Food Security using Technology and 
knowledge Transfer (Trans-SEC).

• Association for strengthening agricultural research in eastern and central 
Africa (ASARECA) base on sorghum- legume intensification (SLI).



AT SOKOINE UNIVERSITY OF 
AGRICULTURE 

• Supervising students (29 students) 

• Research 
• Projects

• SUARIS 3 – 30 Million 

•  AI4CROPHEALTH – 150 Million  



• Characterization of Southern bean mosaic virus (SBMV) in common bean 
in Tanzania  (SUARIS 3) (just starting)

• Plant pests prediction and Emerging Disease detection using Image 
processing, webGIS and machine learning Techniques (PREDiCT) funded by 
SUA (Ongoing)

• Development of an Artificial Intelligence-empowered Crop Disease 
Surveillance, Prediction, and Management (AI4CROPHEALTH) funded by 
Tanzania Commission for Science and Technology (COSTECH) (Ongoing)

On going Project 





Expected to be published as soon as possible 

1. Deep learning CNN model for cassava disease detection

2. Digital image based estimation of common beans, cassava 
and rice diseases Severity.

3. Developing weather-based machine learning/artificial 
intelligence and decision support systems for plant disease 
prediction crops.



MY DREAMS WORKING WITH KT 



TITLE : BREEDING FOR ALECTRA VOGELII RESISTANCE ON 
TANZANIAN LOCAL COWPEA (VIGNA UNGUICULATA(L.) 

WALP) LANDRACES USING MOLECULAR MAKER

                                            PI    : BEATRICE V. MWAIPOPO

                                             CO-PI     : MESHARK MAKENGE 



Introduction 
• Tanzania is among the 

countries that produce 
cowpea

• But the yield is still low 
due to abiotic and biotic 
factors including A. 
vogelii. 

• Witch weed cause up to 
50% yield losses 





• IT99K-573-1 and IT99K-7-21-2-2-1, 
were evaluated  for resistance to 
A.  Vogelii under McKnight 
foundation collaborative crops 
research project and released



Intro………

• The adoption of the released varieties is low

• The most preferred varieties are the local varieties but susceptible to 
the A. vogelii. 

• Multi-pronged approach incorporating genes of resistance to preferred 
genotypes is important 

• This will help farmers mitigate the economic losses and food security 
challenges accompanied with Alectra vogelii infestations

• Effective breeding for resistance to A. vogelii using marker-assisted 
selection (MAS) in cowpea will be important for rapid improvement of 
our existing material. 



Objectives of project 

I. To generate the F2 mapping population 
harbouring genes resistant to A. vogelii

II.To investigate the phenotypic response of the 
cowpea segregating population (F2) to A. vogelii 
isolates under both controlled and field conditions

III. To utilize marker-assisted selection for 
identifying resistance genes to A. vogelii in the F2 
cowpea population



Methodology 
• Location : Screenhouse and lab work will be conducted 

at TARI -Ilonga and Sokoine university of Agriculture

• Genotypes 

No. Genotypes Origin Recipient 
/Donor 
parent 

Value for cultivation 

1 IT99K-573-1( 
VULI AR 2)

IITA Donor Resistance to A. vogelii

2 Local genotype 
(Chora) 

Tanzania Recipient Seed size; large, Seed colour: cream, 
but susceptible to pest and low yield

3 FUAMPEA 3 Nigeria Recipient Medium maturing, large seeded, 
high yielding,  Witch weed 
resistance 



Obj 1

• Development of F2 mapping population

(Recurrent genotype)                  (Donor genotype) 
Cowpea genotype A            x            Cowpea genotype B
                                             ↓
                                   F1 population (Selfing)    
                                                              ↓
                                                  F2 mapping population 

Targeting traits 
• Seed size 
• A. vogelii Resistance 



❑  Screen house experiment (collection of all A. vogelii 
isolates and set an experiment in screen house)

➢Testing the F2 progenies to different A. vogelii 
isolates 

❑    Field experiment (Morogoro, Iringa and Dodoma)   

➢Check emergence of A. vogelii on F2  progenies at 
the hotspots areas 

Obj 2



Obj 3:  Marker assisted selection 
• Sample collection – The samples will  collected starting the 

development of F1 for lab analysis 

• DNA extraction – CTAB Buffer will be used as explained by described by 
Qi et al. (2021)

• PCR amplification – Targeting Rav 1 and Rav 2 gene that confer 
resistance to A. vogelii 

• Linkage analysis 



Marker 
Name

Annealing 
Temperature LOCUS

Product 
Size Sequence SNP

2_20296R 60 31.4 179 CCTAAGCCTGCCATTTCAAG

2_20296F1 60 31.4 ACCATACATTACATACTTTTCTTCACCGCCGTT T

2_20296F2 60 31.4 ATCAACTTTTCTTCACCGCCCTC C

2_04147F 60 40.3 218 AGACCCCACTTCTTGTTCCA

2_04147R1 60 40.3 ACCATACATTACATACTATCTCTACTAACCGACAGCC G

2_04147R2 60 40.3 ATCAACTATCTCTACTAACCGACACCT A

2_22541R 45 20.9 216 GGTACGTTTTAAAATTGATATGACCA

2_22541F1 45 20.9 ACCATACATTACATAGATGTTCACAGATGTACTGATG G

2_22541F2 45 20.9 ATCAAGATGTTCACAGATGTACTGTTA A

Markers _ SNP





END 
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