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? N,O
Sustainable agriculture encompasses ecological, social, economic and even @ NOy | @
policy dimensions.
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> Increasing N,O emissions are of global concern because of *TheFl“hole in pipg”Dcor};eptuilgggodel
this gas role in stratospheric ozone layer depletion and (FIESEIrS A1 PEHOsen (k)
Integrated Nutrient greenhouse effect
o sai! ertility »>Direct and indirect emissions from agricultural systems are
and productivity now thought to contribute significantly to the total global source
decline in Africa? strength.

»Nitrification and denitrification are the two most important
mlcroblal mediated processes responsible for soil N,O emissions
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proportional ratios) of crop residues of different quality and N
ertiliser on soil N release and N,O emissions

15N labelled Leucaena IR N labelled Cowpea
C:N ratio= 6.9 C:N ratio=12.3

Polyphenol:N=0.8 Polyphenol:N =0.23

=89and
Barley C:N ratio=60.8

Hypothesis: Fertiliser would supply readily available mineral N. Crop residue
RV 2 0 3R SRV D A )

would provide organic C source for microbial activity and may also

immobilise mineral N from N fertiliser. Therefore Soil N release and 15N-abelled Mucuna
magnitude of N,O emissions following combined application of crop residues C: N ratio=9.0
and N fertiliser would depend on the quality (C:N ratio, polyphenol content) of Polyphenol:N=0.48
crop residue and ratio of fertiliser N : residue N applied.

Experiments

A laboratory soil microcosm experiment was conducted in
500ml Kilner jars with 200g soil( 60% WFPS, 18°C)

1. Barley residues, clover residues and/ or N fertlllser(NH Oi)
were incubated at 100mgNkg1(100:0; 25:75;50:50; 75 00,
residue N: fertiliser N respectively) in asﬂty clay soil from NE
Scotland

2. 15N- |abelled tropical leguminous species (3.14-4.09 atom %)
(Cowpea, Leucaena and Mucuna) were applied either solely or in

10

combination with N fertiliser as in Experiment 1 to a tropical :
Som%fgljgna{g ﬁ)'(kloa' and NH,*) concentration was measured g § 7
colorimetrically, N,O emissions were determined by gas iy
chromatography and 15N-N,O concentration was determined using % g 4
mass spectrometry. T
Fi g 1 Results Total N;O emissions(kgN,0-Nha™) following applications of crop
residues and /or N fertilisers to soils

1. Sole clover and sole fertiliser additions resulted in net N mineralisation
but sole barley addition led to net N immobilisation(Fig 1)
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“eem | 2. Higher N,O emissions followed sole residues and sole fertiliser
~ | additions( Fig 2a). Combined application of N fertiliser and residues further|
enhanced N,O emissions (Fig 2b &c)

3. Higher % *5N-N,O was derived from higher quality (low C:N ratio, low
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polyphenol content) cowpea and mucuna residues than from low quality
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leucaena residues (Fig 3)
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E“ COnClUSIOnS %N derived from reslduelo‘\luwlng cum:m:d a‘pp\lcatlon of mucuna,
i I . I . cowpea or leucaena and N fertiliser
g . 1. Residue contribution to N,O was short-lived
- srser
o : o = s 2 2. Combined application of crop residue and N fertiliser increased N availability and

Days afterresidue or Nferiser addion N,O emissions depending on the quality (chemical composition) of the residues,
and the percentage of inorganic-N applied

Daily N,O fluxes(mgN,O-Nm?d™) following sole application of
crop residues or N fertiliser to soils

3. N,O emissions were influenced largely by C:N ratio in temperate species and
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N fluxes (mgNm“d™) following combined application of crop
residue and fertiliser to soils




