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Sample Group 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 Single Total
Mpil1 10 3 1 4 5 2 5 2 1 3 5 1 1 3 1 2 1 2 1 1 2 1 1 1 2 59
Mpil2 15 8 4 2 5 1 5 3 2 1 4 4 1 7 1 1 4 1 1 1 2 1 2 4 76
Mpil3 11 4 5 3 3 1 1 1 3 2 3 2 1 3 1 2 1 1 1 2 2 6 53
Mloa1 7 10 4 1 0 2 2 4 1 1 1 1 2 4 1 2 7 43
Mloa2 7 8 1 1 5 2 1 1 1 6 1 1 1 2 3 4 1 2 1 1 2 2 2 54
Mloa3 8 3 6 4 4 2 5 2 5 1 1 1 3 1 1 4 47
Mloa4 9 7 3 2 1 3 2 1 3 1 2 7 2 1 3 4 1 1 1 1 1 2 1 1 4 60
Bull1 9 6 7 1 3 1 1 1 1 2 1 10 1 1 4 3 1 1 1 1 1 2 8 59
Bull2 9 7 3 5 1 2 4 1 1 2 13 2 2 3 2 2 1 2 1 3 1 2 1 1 2 2 1 3 76
Bull3 13 5 8 7 1 2 1 3 3 2 3 1 4 1 2 3 1 1 3 1 3 1 1 1 2 11 73
Bull4 6 3 5 6 0 1 2 2 3 2 1 1 3 1 3 2 2 1 1 1 1 2 1 1 1 3 52
Total 104 60 37 32 23 23 20 18 17 17 15 15 15 13 13 13 11 10 9 9 9 9 7 7 7 7 7 6 6 5 5 5 5 5 5 4 4 4 4 4 4 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 54 706

Introduction

Denitrification can be economically and 
environmentally undesirable
Serious contribution to global warming and 
ozone depletion
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IntroductionMethods

Replicate samples were taken from three arable fields at SCRI.  Total 
DNA was extracted and amplified, by PCR, using NirK primers.  
Products were cloned and a high throughput sequencing methods ware 
applied.  96 clones from each sample were sequenced.  Sequences were 
aligned in POA and grouped at a 0.075 substitution per base level in 
Topal-i.  A neighbor joining tree was produced, using a F84 model 
with gamma rates.  Rarefaction analysis was used to estimate 
saturation of coverage and PCO analysis applied to indicate 
relationships between samples

Table of clones grouped at 0.075 substitutions per base coloured 
backgrounds are shown where groups represent >1% of total clones 
and correlate with the phylogenetic tree

Diversity

Shannon-Weiner
Mid Pilmore	 	 H=3.42
Mid Loan	 	 H=3.45
Bullionfield	 	 H=3.73

Total	 	 	 H=3.87
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Neighbor joining tree (F84 
model with gamma rates) of 
NirK sequences from arable 
fields, upland grassland and 
database sequences. Terminal 
taxa are representatives of 
clustering at 0.075 substitutions 
per base.  Blue = Arable types  
<1% total clones, Red = Upland 
grassland types, Purple = 
Database examples, Other 
colours relate to table (arable 
types >1% total clones).

PCO analysis indicates no clear 
separation in clone populations 
between the three selected fields+

1. Mid Pilmore
2. Mid Loan
3. Bullionfield

Rarefaction analysis of sequences
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Results

Rarefaction analysis indicates that, 
excluding single clone types (each of which 
represents 0.14% of the total population) 
sequence diversity has been exhausted.

Conclusions & Acknowledgements

High throughput sequencing has exhausted sequence diversity, excluding single clone types.
There is no clear separation in NirK patterns between sampled fields.
Diversity is high when compared to upland grass rhizoplane samples (Abstract A7-2).
There is little correlation between arable and upland types (Abstract A7-2).
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