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ABSTRACT 
 

 Maize is the staple food for the majority of Tanzanians. However, maize production in 

the Southern highlands of Tanzania (SHT) is highly reduced by gray leaf spot disease 

(GLS) caused by the fungus Cercospora zea maydis. GLS reduces grain yield, kernel and 

silage quality. The most common GLS control methods in Tanzania include amongst 

others; fungicides, crop rotation, field sanitation, host resistance. These methods except 

host resistance are, however, either expensive or less effective or unsafe to the 

environment. Furthermore, conventional breeding strategies are not very effective for 

traits, which are lowly inherited such as GLS resistance. Lastly, to date there are few 

GLS resistant commercial hybrids in SHT. Thus, this study aimed to produce more 

commercial GLS resistant hybrids, increase farmers’ hybrid choices of growing 

genetically different GLS insensitive hybrids, which will also provide a constant supply 

of GLS resistant maize cultivars in case of GLS resistance breakdown due to new GLS 

pathotypes. This research combined conventional breeding with molecular technologies 

to increase the efficacy of selecting GLS resistant hybrids and assist breeders in 
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predicting best inbred combinations for commercial hybrid production. Studies conducted 

to meet the main aims were on; the prediction of best line combiners and heterosis in 

Tanzanian maize breeding lines through the use of amplified fragment length 

polymorphism, (AFLP), an association of AFLPs and the performance of phenotypic 

traits in maize, evaluation of maize hybrids for gray leaf spot resistance in 

multienvironments and finally a preliminary study on gray leaf spot PCR-based marker 

development with the long term objective of implementing cleaved amplified 

polymorphic markers (CAPS) in a marker assisted selection (MAS) strategy in  the SHT 

maize breeding programme.  

 

Results from the study revealed that pairwise GD (genetic distance) of the lines varied 

from a GD of 0.13 to 0.5. High coancentry coefficients were exhibited by these lines. 

Joint data analyses showed that there were tighter associations between line GD and F1 

traits or MPH in the intergroup than in the intragroup crosses. Combined analyses 

revealed that hybrids 48, 90 and 45 recorded higher stable yields and consistently low 

GLS scores in multienvironments. Fifteen CAPS marker bands were identified that are 

putatively linked to the GLS resistant genes.  

 

In summary, it was noted that strong selection during inbreeding programs should be 

avoided as it reduces germplasm variability. Local landraces/varieties can be improved 

by introgressing desirable genes into them. AFLP marker system could be effectively 

used for inbred genetic diversity studies in Tanzania. Intergroup crosses with high GD-

MPH should be the main target for commercial hybrid production but field testing of 
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them is inevitable to confirm their yielding potentials. Intergroups and intragroup crosses 

with low GD-MPH should be discarded to avoid field costs. Better F1 hybrid performance 

predictions can be achieved by integrating inbred GD and F1 phenotypic data. Hybrids 

with low GLS/high GLS resistance could be used to produce other breeding populations. 

Hybrids 45, 48 and 90 can be commercially preleased. Lastly a study to characterize the 

GLS fungus in the SHT is imperative since information on virulence of isolates is needed 

for long term breeding strategies against the fungus. Finally, the SHT maize germplasm 

has potential GLS resistant inbred lines which could be used in the deployment of genes 

to susceptible lines and in the development of commercial GLS resistant hybrids/open 

pollinated varieties/doubled haploid hybrids.   

 

Keywords: AFLP, dendrogram, GLS, GD, genetic diversity, germplasm. 
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