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Effects of Ridging and Fertilizer Application on Crop Yield
and Growth under Unstable Water Environments

○Yoshihiro Hirooka1, Simon K. Awala2, Pamwenafye I. Nanhapo2, Koichi Shoji3, Yoshinori Watanabe4,
Yasuhiro Izumi5, Morio Iijima1 (1.Graduate School of Agriculture, Kindai University, Japan, 2.Faculty of
Agriculture and Natural Resources, University of Namibia, Namibia, 3.Graduate School of Agricultural
Science, Kobe University, Japan, 4.Faculty of Agriculture, Fukushima University, Japan, 5.School of
Environmental Science, The University of Shiga Prefecture, Japan)
 
The impact of climate change is expected to be more severe in semi-arid and arid ecosystems. Heavy
rainfall and flooding events have recently become common occurrences in such regions, and it is essential
to improve cultivation management practices to optimize crop productivity. The aim of the present
study was to evaluate the effects of cultivation practices such as ridging and fertilizer application
methods on crop yield and growth under unstable water environments. The experiments were conducted
over three years (2016-2018) in experimental fields in semi-arid sub-Saharan Africa, northern Namibia.
Pearl millet and cowpea were grown in the field, and the crop parameters were evaluated under different
ridging and fertilizer treatments. According to the results, ridge formation by strip tillage (pulled by a
small two-wheel tractor) led to proper drying of the soil, and flooding stress was prevented, which, in
turn, enhanced early growth and increased yield for pearl millet and cowpea. In addition, our results
showed that the crop growth from the tillering stage to the early reproductive stage is important under
unstable water environments. In particular, the ridging minimized the risk for crop loss, particularly
when applied in combination with manure fertilizer. Further studies analyzing crop growth are required
to establish the optimal manure fertilizer quantities required and appropriate timing of chemical
fertilizer application under unstable water environments.


