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Abstract : Successful cultivars for arid and setiii-arid environnlents oiust co~ilbine adaptation 
to drought stress for dry years \\.ill1 a reasonable lield potential for better years. Improving 
tlie yield potential of adapted landrace cultiwars may be the easiest way to achieve this 
cotllbination for breeding programs with limited resources. This study, conducted uith four 
adapted pearl millet landrace cultivars, co~iipared the yield improvement fro111 one cycle 
of  St progeny plus mass reselection with that from topcrossi~ig the landraccs, on an early 
male-sterile line, with a good co~ilbinitig ability for grain yield. A single cy le  of reselection 
increased mean yield of tlie landraces by 1190 over seven test environments, ranging in 
yield from 470 to 3010 kg ha-'. Topcrossing raised yields by an average of 32% over tlie 
same test environments. Topcrossing increased responsiveriess to improved environ~iiental 
resources, as the advantage of the topcross h14rids over their parent landraces increased 
as environmental mean yield increased. Reselection, in contrast, increased mean yield but 
did not improve the response of the reselected cultivars to  a changing environmental yield 
level. 

Key wonls : Cultivars, landrace reselection, pearl millet, Pennisetut~r glartcron (L.) R. Br., 
response to environn~ent, topcross li>brids. 

Cultivars for variable moisture environments 
in arid and drier semi-arid zones require ad- 
aptation to the common drought stress patterns 
found in these environments, plus a reasonable 
yield potential to allow them to respond to fa- 
vorable growing conditions in good rainfall years. 
Modern, high-yielding cultivars bred esclusiwrely 
for favorable conditions yield wwrell in favorable 
conditions, but frequently lack adaptation to the 
extreme stress conditions of arid environments 
(Weltzien and Fischbeck, 1990). Landrace va- 
rieties, which have evoked under these conditions 
and perform reliably in them, characteristically 
lack the yield potential to compete with modern 
varieties in better years/locations (Bidinger and 
Parthasarthy Rao, 1990). 

A plant breeder developing cultivars for such 
variable moisture environments is faced with the 
challenge of combining adaptation and yield po- 
tential. Transferring "adaptation" to high yielding 
cultivars is complicated by a lackof understanding 

of the genetic and physiological bases of ad- 
aptation, making selection for adaptation slow 
and difficult. Improving the yield potential of 
already adapted n~aterials may be a more prom- 
ising approach, provided that there is genetic 
variation for yield potential within such materials, 
and provided that the breeder has access to 
favorable subsets of the target environment for 
selection. For a cross-pollinated crop such as 
pearl millet [Pennisetunr glaucunr (L.) R. Br.] 
both simple mass selection (Rattunde et a/., 1989) 
and selection methods, based on progeny evalu- 
ation (Sing11 et al., 1988), have been shown to 
be effective for improving yield potential. 

Recent esperience with topcross hybrids, 
based on adapted landrace pollinators, has sug- 
gested that these may be a rapid and efficient 
way of combining both adaptation and yield po- 
tential in pearl millet, particularly for breeding 
programs with limited resources (Mahalakshmi 
et a/., 1992). This paper reports a study comparing 












