
University of Kentucky University of Kentucky 

UKnowledge UKnowledge 

International Grassland Congress Proceedings XX International Grassland Congress 

A 16S rDNA-Based Quantitative Assay for Monitoring A 16S rDNA-Based Quantitative Assay for Monitoring 

Lactobacillus PlantarumLactobacillus Plantarum  in Silage in Silage 

M. Klocke 
Institute of Agricultural Engineering Bornim, Germany 

K. Mundt 
Institute of Agricultural Engineering Bornim, Germany 

C. Idler 
Institute of Agricultural Engineering Bornim, Germany 

P. O'Kiely 
Teagasc, Ireland 

S. Barth 
Teagasc, Ireland 

Follow this and additional works at: https://uknowledge.uky.edu/igc 

 Part of the Agricultural Science Commons, Agronomy and Crop Sciences Commons, Plant Biology 

Commons, Plant Pathology Commons, Soil Science Commons, and the Weed Science Commons 

This document is available at https://uknowledge.uky.edu/igc/20/satellitesymposium2/77 

The XX International Grassland Congress took place in Ireland and the UK in June-July 2005. The XX International Grassland Congress took place in Ireland and the UK in June-July 2005. 

The main congress took place in Dublin from 26 June to 1 July and was followed by post The main congress took place in Dublin from 26 June to 1 July and was followed by post 

congress satellite workshops in Aberystwyth, Belfast, Cork, Glasgow and Oxford. The meeting congress satellite workshops in Aberystwyth, Belfast, Cork, Glasgow and Oxford. The meeting 

was hosted by the Irish Grassland Association and the British Grassland Society. was hosted by the Irish Grassland Association and the British Grassland Society. 

Proceedings Editor: D. A. McGilloway 

Publisher: Wageningen Academic Publishers, The Netherlands 

© Wageningen Academic Publishers, The Netherlands, 2005 

The copyright holder has granted the permission for posting the proceedings here. 

This Event is brought to you for free and open access by the Plant and Soil Sciences at UKnowledge. It has been 
accepted for inclusion in International Grassland Congress Proceedings by an authorized administrator of 
UKnowledge. For more information, please contact UKnowledge@lsv.uky.edu. 

http://uknowledge.uky.edu/
http://uknowledge.uky.edu/
https://uknowledge.uky.edu/
https://uknowledge.uky.edu/igc
https://uknowledge.uky.edu/igc/20
https://uknowledge.uky.edu/igc?utm_source=uknowledge.uky.edu%2Figc%2F20%2Fsatellitesymposium2%2F77&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1063?utm_source=uknowledge.uky.edu%2Figc%2F20%2Fsatellitesymposium2%2F77&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/103?utm_source=uknowledge.uky.edu%2Figc%2F20%2Fsatellitesymposium2%2F77&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/106?utm_source=uknowledge.uky.edu%2Figc%2F20%2Fsatellitesymposium2%2F77&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/106?utm_source=uknowledge.uky.edu%2Figc%2F20%2Fsatellitesymposium2%2F77&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/107?utm_source=uknowledge.uky.edu%2Figc%2F20%2Fsatellitesymposium2%2F77&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/163?utm_source=uknowledge.uky.edu%2Figc%2F20%2Fsatellitesymposium2%2F77&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1267?utm_source=uknowledge.uky.edu%2Figc%2F20%2Fsatellitesymposium2%2F77&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:UKnowledge@lsv.uky.edu


Silage production and utilisation 217

0.01

0.1

1

0 10 20 30 40
Number of cycles

Fl
uo

re
sc

en
ce

 [l
og

]

0

10

20

30

40

1.E+01 1.E+04 1.E+07 1.E+10
Copies of template plasmid [log]

Th
re

sh
ol

d 
cy

cl
e 

(C
t)

A 16S rDNA-based quantitative assay for monitoring Lactobacillus plantarum in silage 
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Introduction  Ensilage of herbaceous biomass can be enhanced by applying pre-selected fermentative bacteria, 
however insufficient is known about the population dynamics of such starter cultures under a range of ensiling 
conditions.  Classical methods for species-specific quantification of bacteria are labour intensive.  An alternative 
approach is the detection of bacteria based on molecular markers for species-specific regions within their 
genomic DNA (e.g. the 16S rDNA sequence).  In this study, a quantitative marker assay using the real-time PCR 
technique (Q-PCR) is described for Lactobacillus plantarum, a bacterium often used for silage starter cultures. 
 
Materials and methods  Based on a variable region in the 16S rDNA of L. plantarum (Chagnaud et al., 2001), 
the following PCR-primers were developed: forward primer Lplan-vreg1-F 5’-TTACATTTGAGTGAGTGGCG 
AACT, reverse primer Lplan-vreg1-R 5’-AGGTGTTATCCCCCGCTTCT, TaqMan® probe Lplrh-vreg1-T 5’-
VIC®-GTGAGTAACACGTGGGWAACCTGCCC-TAMRA®.  Q-PCR was performed in triplicate using an 
ABI 7000 and the following conditions: reaction mixture 1x JumpStart™ Taq ReadyMix™, 900nM forward 
primer, 300 nM reverse primer, 200 nM TaqMan® probe, 0.25 µl internal dye ROX®, ad 25 µl H2Odd; cycle 
regime 1: 120s 94°C, 2: 15s 94°C, 3: 60s 59°C, 4: 60s 72°C, 2-4 were repeated 40x.  Plasmid pATB875 
containing a 1500 bp fragment of L. plantarum 16S rDNA was used as a standard.  Grass was inoculated with 
equal concentrations of L. plantarum ATB-8 and L. rhamnosus ATB-14 and sampled on days 2, 13, 20 and 40 of 
ensilage.  The genomic DNA was prepared from paddled samples (Rheims & Stackebrandt, 1999). 
 
Results  Using the pATB875 plasmid as a standard, an optimised Q-PCR protocol was developed.  From a 
triplicate dilution series an equation for the species-specific estimation of the copy number of L. plantarum 16S 
rDNA sequences in unknown samples was calculated (Figure 1A, B).  Applied to grass silage samples, the assay 
monitored the rise of the L. plantarum population during the first two weeks of ensiling.  Due to the increased 
acidification, the population decreased during prolonged ensiling (Figure 1C).  
 

A B  C 
 
 
 
 
 
 
 
 
                                                 Ct =  -1.4 ln (16S rDNA 
  copies) + 42.2 
                                                                     r2  >  0.99 
 
 
 
 

Figure 1 (A) Representative Q-PCR amplification curves of pATB875 10 fold dilution series (1010 (    ) to 103 
copies (    ) and no-template control ( ). (B) The mean Ct values of triplicates were plotted against the copy 
number of pATB875. (C) Determination of L. plantarum 16S rDNA copy number within grass silage samples. 
 
Conclusions  This Q-PCR assay is a first attempt at a direct DNA-based quantification of L. plantarum within 
silages.  The Q-PCR assay enables the analyses of population dynamics of starter cultures containing L. 
plantarum.  Similar approaches should also be applicable for monitoring other fermentative bacteria species. 
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