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Abstract

This study aimed at modifying the cropping systems through the application of com-
prehensive OMM practices to improve biomass and nutrient balances in annual farming
systems including a combination of leguminous forage cover crops, alley crops, crop residu-
es (stalk and leaves) and farmyard manure (FYM) into a rotation to improve soil fertility,
nutrient balances and biomass development. A 2-year field experiment was set up in the
Rwenzori region of Uganda following a randomised complete block design with five treat-
ments replicated on ten smallholder farms. The treatments include T1: maize monocrop
with DAP application at a rate of 50 kg ha−1 (9N - 10.12P kg ha−1); T2: grain legume-
maize rotation; T3: grain legume-maize/Mucuna pruriens rotation + FYM at a rate of 2.5
t ha−1 (13N - 6P – 18K kg ha−1); T4: Faidherbia albida alleys with incorporation of leaves
+ grain legume-maize/M. pruriens rotation; and T5: F. albida alleys with incorporation of
leaves + grain legume-maize/M. pruriens rotation + FYM. T2, T3, T4 and T5 are referred
to as the OMM practices. For each treatment, the crop residues from the previous season
were incorporated within the field. The results show that soil pH, water holding capacity,
nitrogen, phosphorus and potassium levels increased as seasons progressed but were not
significantly different between treatments. The recyclable biomass (dry weight of crop re-
sidues, F. albida leaves and M. pruriens) was significantly higher under T4 and T5. The
highest recyclable biomass was observed in the fourth season under T4 and the amounts
were 89.9 %, 89.3 %, 87.2 % and 41.9 % higher than T1, T2, T3 and T5 respectively. All
treatments resulted into negative nutrient balances during the first three seasons. The
negative nitrogen and potassium balances were more under F. albida treatments than in
other treatments. This was due to the young age of the trees as the seedlings can only
transfer less nutrients from the sub soil than the mature trees. In the fourth season, all
the OMM practices resulted into positive N, P and K balances indicating that the OMM
practices can cover the nutrient demand better than the non-organic treatment.
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