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Abstract: The development of higher yielding maize (Zea mays L.) hybrids adapted to low input 
small-holder farming systems in sub-Saharan Africa is required. Three-way hybrids (i.e. F1 tester 
crossed to inbred line) can be produced at lower cost for smallholder farmers, but to achieve this it 
is crucial for CIMMYT-Zimbabwe maize breeding program to identify new high yielding single 
cross testers with high combining ability to support the development of new high yielding hybrids 
for this region. Data collected on the performance of F1 and three-way hybrids from a total of 25 
multi-environment trials (METs) located in South Africa (three trials), Zambia (four trials) and 
Zimbabwe (eighteen trials) grown across two seasons during the period from 2015–2018 to: (i) 
identify new single cross testers for CIMMYT HG-B maize germplasm; (ii) identify stable and high 
yielding three-way hybrids. Analyses were conducted using a two-stage approach.  Clustering 
based on yield data, grouped sites into three environment types (ET); low (LY) < 3 t ha−1, medium 
(MY) 3–6 t ha−1 and high (HY) 6–13 t ha−1 yielding groups. Additive genetic effects of both inbred 
parents and selected F1 crosses used as parents were more important than non-additive genetic 
effects for grain yield across ETs. Strong genotype x environment interactions on yield and other 
traits were observed. It was concluded that F1 hybrids (entry 75, 85, 72 and 28) demonstrated high 
yield across all environment types, and it is recommended that these be also evaluated as potential 
three-way hybrids. Single crosses CZL15085/CML566 and CZL15085/CZL13102 from heterotic 
group B to be used as testers for ET 1 and ET 2 respectively. 
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