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To investigate the contribution of crop residues to the N-economy of a maize-
groundnut rotation system, a long-term field experiment was established in February 1997.
The experiment consisted of four treatments: (i) Ti - recommended rate of chemical fertiliser
with residues, (ii) T2 - recommended rate of chemical fertiliser without residues and (iii) T3 -
combination of organic fertiliser (chicken dung),chemical fertiliser and residue application.
In order to investigate the N contribution first crop (maize) residue to subsequent crops, the
first maize crop was labelled with 1 5N in the Ti and T2 treatments. The first crop was sown in
March 1997 and 15N-labelled N fertiliser (ammonium sulphate, 9.9% 1 5 N a.e.) was applied at
60 kgN ha"1 to the Tj and T2 treatments, in a microplot (4m x 4m) within the yield plot (20m
x 8m), to generate labelled maize residues. At the same time 90 kgN ha"1 unlabelled N
fertiliser was applied to supplement the recommended N rate for maize of 150 kgN ha'1.
Treatment T3 was included for comparison of yields and effects on soil properties. After the
first crop was harvested the labelled aboveground residues in Ti were applied in another
microplot so that the fate of the labelled residue-N could be followed in subsequent crops.
Subsequently, groundnut and maize were grown in rotation and after each harvest the labelled
aboveground residues in the microplots of Ti and T2 were removed and unlabelled residues
were added to Ti.

Because variability between replicates was high in the T2 treatment, the average
economic yields in treatment plots with residues, Ti and T3, those in the 2nd and 3 r d crop
cycles were not significantly different than of plots without residues, Ti (Fig. 1). Comparing
the maize yields in the 1st and 2nd year, the yields in Ti and T3 were sustained.
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Fig. 1. Economic yields of 4 crop cycles (the 4th crop failed due to damage by
wild boars). Yields of treatments with the same small letters do not differ (P <
0.05) andns means no significant difference between treatments.

However, there was a decrease in maize yield in the T2 plots in the 2n d year. No significant
difference between treatments in yield of groundnut (2nd crop) was observed presumably
because of dequate N supply through N-fixation. Yields of the 4 l crop (groundnut) could not
be measured due to serious damage by wild boars. The 5th crop also did not show significant
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difference in yield between the Ti and T2 plots but T3 plots, with combination of chemical
fertilizer, chicken dung and residues, gave significantly (P<0.05) higher yield than Ti and T2.

Recovery of applied fertiliser 15N in the first crop was only 19.3% while 43.8%
remained in the top 50 cm of the Ti plots (Fig. 2). In the 2n d crop cycle, the 1 5N recovery by
the crops was 5.1% while 30.1% remained in the soil; a recovery totalling 35.2% compared to
29.7% in the T2 plots. In general, most of the I 5 N recovered in the soil seemed to be in stable
forms as indicated by the substantial amounts still remaining in the soil after the 4th crop
cycle, i.e., 25.5% and 19.0% of applied fertiliser 15N in Ti and T2 plots, respectively. In the
5th crop (maize), the % 1 5N a.e. values in the crop and soil were already too low to give
reliable results. Results of the soil chemical analyses at the end of the 2n d year do not show
significant effects of the treatments on the soil total N and organic С contents. The CEC of
the soil was slightly higher in the T3 (7.63 cmol kg') than in Ti and T2 (6.19 and 6.20 cmol kg'
\ respectively), presumably due to the application of organic manure. Although residue N
seemed to be retained in the soil in subsequent crops but results show that an insignificant
amount was taken up by the crops. This probably indicate that there was no synchrony
between N released during decomposition of residues and crop uptake due to long fallow
periods (2- 3 months). Decomposition of maize residues was found to be rather rapid in the
humid tropical climate, with 50% dry matter weight loss in 7 - 8 weeks and 40 - 50% of
residue-N was released in 2 weeks [1].
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Fig. 2. Recovery of !5N labeled fertilizer N in subsequent crop cycles.
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