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Abstract

Soybean has become one of the dominant crops in Ugandan farming systems; however the contribution of its
residues to improve soil and crop productivity is less known. To investigate the role of soybean residues to
enhance crop productivity, researcher-managed experiments were conducted for two seasons (2011B and 2012A)
in Namayingo and Tororo districts, representing the L. Victoria crescent, and South-eastern L. Kyoga basin
agro-ecological zones, respectively. Factorial treatments of three levels of soybean residues (0, 2 and 4 t ha™)
and four levels of N fertilizer (0, 30, 60 and 120 kg ha™ N) in form of urea were applied in maize fields in a
randomized complete block design so as to; determine the optimum nutrient combination for maize, and
establish the added yield benefits, if any, of using soybean residues with N fertilizer in maize production. Site
yields varied significantly (p < 0.001), with higher maize yields obtained in Namayingo compared to Tororo.
Significantly (p < 0.05) higher maize grain yields were obtained with the highest nutrient input combinations of
2 tha™' residue and 60 kg ha™' N (yield increment of 71.72% above the control) in Namayingo district and 4 t ha™
residue combined with120 kg ha" N increased maize grain yield by 140.69% above the control in Tororo. The
added maize grain yield benefits ranged from 2540 kg grain ha™' to 3250 kg grain ha” in Namayingo and from
2000 kg grain ha™' to 2310 kg grain ha" in Tororo. Combined use of soybean residue with N fertilizer has been
found to have agronomic yield benefits to maize production.

Keywords: added yield benefits, nutrients, soybean residue and maize
1. Introduction

Maize is a major staple crop in Eastern Africa (Kamanga et al., 2010; Kaizzi et al., 2012; Van Vugt, 2017),
commonly grown either solely or integrated with legumes in a rotation and as an intercrop (Wortmann & Ssali.,
2001; Waha et al., 2013) to address the rapidly declining soil fertility that has threatened food security (Garrity et
al., 2010) in the region. Several low input soil fertility management technologies such as use of improved fallow
plant species like Mucuna pruriens, and Canvalia eniformis, cowpea rotation with sorghum, use of organic and
inorganic (N and P) fertilizers and practicing reduced tillage are reported to increase crop yields (Kaizzi et al.,
2007). More recently, biomass transfer systems of Tithonia diversifolia have also been reported to increase yields
of staple crops like maize (Jama et al., 2000; Muna et al., 2013). However, the residues of Soybean as one of the
upcoming dominant crops in a maize-legume cropping system has been under exploited as a soil input. The
sobeans generates about 1.32 t ha” residues (FAOSTAT, 2010) which have been mostly used as bedding for
livestock or burnt off in the field (Lal, 2005). Yet studies from within the East African region, particularly in
Western Kenya, have indicated positive yield responses of maize when soybean residues are added to the fields
together with inorganic fertilizers (Okalebo et al., 1999) in order to replenish soil fertility. Since fertilizer use is
less affordable among most, especially small scale, maize farmers, the exploitation of the potential of such locally
available organic crop residues that could enhance yields of maize in eastern Uganda needed to be explored. These
residues may be used alone or as a supplement to inorganic fertilizers such as N fertilizer. Limited information
exists on the use of the soybean residues as a source of soil amendment and neither the required amounts of N
fertilizer that needs to be integrated with soybean residue nor the added yield benefits from combined application
of soybean residue with N fertilizer are known for the maize-legume systems of Uganda. Therefore, this study was

206



jas.ccsenet.org Journal of Agricultural Science Vol. 11, No. 8; 2019

experimentation was similar to the usual amounts received in the area thus ruling out aspects of nutrient losses
through leaching and runoff hence the observed positive added maize grain yields at both sites.

5. Conclusions

Combining soybean residues with N fertilizer significantly improved maize yields at both study sites but the
input rates varied with the sites. Generally, better maize grain yields were far better at higher nutrient
combinations rates at both sites. In addition, positive maize grain yield benefits are possible with combined
application of the nutrient inputs at higher than lower rates particularly if the fields are degraded. Nutrient
decomposition studies are recommended for a clear understanding of nutrient release patterns in legume crop
residues for maize production, including cost benefit studies on combined use of N fertilizer and soybean residue
in a maize/soybean cropping system.
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Appendix

Table Al. Average maize yield response to nutrient input application in Namayingo district (average of two
seasons)

Analysis of Variance
Variate: Dry Grain Yield t/ha

Source of variation d.f. S.S. m.s. V.I. F pr.
Replicate stratum 3 0.41344 0.13781 2.35

Replicate.*Units* stratum

Sole N 3 10.53563 3.51188 59.83 <.001
Sole_Residue 2 1.25829 0.62914 10.72 <.001
Season 1 23.02112 23.02112 3922 <.001
Sole_N.Sole_Residue 6 2.59754 0.43292 7.38 <.001
Sole_N.season 3 0.24122 0.08041 1.37 0.259
Sole Residue.season 2 1.51021 0.7551 12.86 <.001
Sole N.Sole Residue.season 6 2.29042 0.38174 6.5 <.001
Residual 69 4.05016 0.0587

Total 95 45.91803
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