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Abstract

Several studies have recommended balanced fertilization for increased and
sustainable maize productivity in northern Ghana. However, the effectiveness of
balanced fertilization in strongly acid soils is unknown. We conducted nutrient
omission trials on strongly acid soils in four communities in northern Ghana to
quantify impact of balanced fertilization and its synergism with liming on maize
productivity. We evaluated the following treatments, each with and without liming:
(1) balanced fertilization (BF), which contained all essential limiting nutrients, (ii)
BF without sulfur (minus-S), (iii) BF without zinc (minus-Zn), (iv) BF without
boron (minus-B), (v) NPK-only, and (vi) control. Without liming, maize yield was
generally low (ranging from 0.4 to 2.2 t ha™*) and followed the order: minus-

Zn > NPK-only > BF = Minus-S = Minus-B > Control. However, regardless of
fertilization treatment, liming significantly increased maize productivity with grain
yields ranging from 0.7 to 4.2 t ha™ %, with BF having the greatest yield. With
liming, the minus-Zn treatment resulted in a >30% yield decrease, compared to
BF. The combined data suggest that in strongly acid soils, unless lime is applied,
addition of micronutrients to NPK fertilizers would not have the desired effect on
maize productivity. Without lime application to such soils, omission of Zn from
BF in will not only reduce production cost but could have a positive impact on
maize productivity. However, we recommend that BF in strongly acid soils should
be accompanied by liming to ensure increased and sustainable productivity.
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