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Figure 1 Grassblock®

Figure 2 INTEGRA 500 porous paving block

Grassblock® provides a large surface area with voids that
present space for the plants to grow. Intended uses for
Grassblock® are to prevent erosion of land and to build car parks,
driveways and access roads. If used for the construction of car
parks and driveways, plants can be sown into the void spaces, and
any oil that leaks from vehicles in these areas can be held in the
system. Within the structures, it is proposed that bacteria will
interact with the plant roots and the oil and promote degradation.

Following the absorption and degradation of the oil in the growing
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Laibach first began to study the plant as a cytogenetic model
organism (Bressan et al., 2001; Somerville and Koornneef, 2002;
Pruitt et al,, 2003). Several dedicated scientists continued with the
study and identification of mutants affecting the morphology and
biochemistry of Arabidopsis until the 1940s (Pruitt et al., 2003), with
Erna Rheinholz being the most recognised for the work performed
on mutational genetic experimentations. These studies in the 1940s
resulted in the first report on the mutants in Arabidopsis, exposing
the wide array of phenotypes that were controlled by single genes

(Bressan et al., 2001).
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Figure 3 Arabidopsis thaliana

The research into Arabidopsis exploded into an intense
subject in the 1980s. Intense plant molecular research was
performed on its simple and small genome (Donahue et al., 1997;
Lin et al., 1999; Sussman et al., 2000; Somerville and Koornneef,
2002; Pruitt et al., 2003). Consisting of 130-140Mb of highly

repetitive regions of DNA, separated by introns approximately 4.6kb
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repetitive regions (Lin et al, 1999, Sussman et al., 2000).
Arabidopsis may have been sequenced since the year 2000, but
around only half of the plant’'s genes have been found to have
specific functions - the remaining genes have functions that remain
unknown (Ito et al., 2002). This is where the direction of the study
of Arabidopsis becomes much more interesting as research could
benefit many scientists, farmers and breeders if gene function
through breeding produces useful qualities towards their crops.

With the study of Arabidopsis in the context of a porous
pavement system, it may be possible to determine if the plant
interacts with the microorganisms that help with the degradation of
engine oil that has leaked onto its surface.

Witt | the Arabidopsis genome, there are five chromosomes
that possess all the genetic information of the plant (Figure 4).
These five chromosomes contain 11,000 gene families. The number
of families is equivalent to the “wypothesised and known 11,000-

15,000 gene families that exist in animals (Bennetzen, 2001).
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Figure 4 The five chromosomes of Arabidopsis thaliana (Beis
and Scheres, 2000)
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Figure 5 Winter vetch (Charters, 2003)

Ability to grow in semi-shade or no shade, this plant is
extremely versatile. Although winter vetch is not a deep rooting
legume species, it does have a symbiotic relationship with some
growing medium bacteria. The bacteria fix atmospheric nitrogen by
forming nodules on the roots of the legume. The fixed nitrogen is
partly used by the legume itself but it is mainly used in protein
synthesis by other plants that grow in close proximity (Plants for a
Future, 2003%).

Winter rye (Secale cereale L.) (Figure 6) is a perennial cereal
grain that is primarily grown in Continental Europe and North
America (Allen, 2002). Used as a staple food, rye is more
dependable in growth than other cereals such as wheat, as it is a
hardier crop (hardy to minus 40°F) that is relatively frost and

drought resistant (Schonbeck, 1988; Allen, 2002).
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Figure 6 Winter rye (Seeds of Change, 2004)

Rye has a more extensive root system that holds growing
medium in place during the winter and spring months when it is
likely to be washed away by heavy rains. Possessing the ability to
absorb and store nutrients such as nitrogen, rye provides a
remarkable source of fibre and organic matter that helps to build a
good growing medium structure and prevents leaching of nutrients
(Schonbeck, 1988; Plants for a Future, 2003": Hewitt's, 2004). A
good growing medium structure may aiso provide the absorption and
storage of oil where it can be maintained so bacteria have access to
the substrate and aid its degradation. Rye also has other uses that
can be of benefit to other crops once they are in season. Rye is
able to suppress weeds (allelopathic) and pests, as well as
preparing the growing medium for the legumes that are slow
establishing (CTAHR, 2002). Having these qualities makes rye the
ideal winter cover crop to provide protection not only against
growing medium erosion but also for the balance of the growing

medium when winter vetch is also present.
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levels of specific mMRNA produced by the sample material (Sugnet,
1999). With many mRNA molecules able to hybridise with the DNA
template at once, thousands of genes can be analysed per
experiment. The basic protocol for a microarray involves the
preparation of the DNA slide, the preparation of a hybridisation
solution containing fluorescently-labelled cDNAs, the incubation of
the DNA chip with the cDNA solution, detection of the fluorescently-
bound cDNA to the DNA template, and the analysis of the data using
various computational methods (NCBI, 2004).

Microarrays provide a powerful method of gene analysis as
various levels of gene expression can be shown with the brightness
of the fluorescence (detected by a laser) and mutated cDNA and
mRNA sequences can easily be determined by the colour changes

by the fluorescence (Figure 7).
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Figure 7 Fluorescing microarray spots on a typical slide
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rigs, Amoeba radiosa was found in the granite rigs, and Rotifers and
Gastrotrich (Figure 29) were found in the Recycled Materials (RM)

rigs.
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Figure 27 Rotifer (Bruderhof Comm ities, 2005)
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F  are 28 Pompholyxophrys (Microscope, 2004)
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Figure 29 Gastrotrich (McCord and Davison, 2005)
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Two days later (30th June 2004) a heavy rainfall occurred and
further microbiological species were identified in the effluent
samples. Within the granite samples, Euglypha rotunda, floating
amoeba and Vannella were found along with fungal spores and cysts
of nuclearia. Euglypha rotunda, Arcella and a second species of
Euplotes (different from that named in the control sample list) were
present in the recycled concrete rigs. From the RM rigs included
additional species of Tetrahymena (Figure 30), Colpidium and
Arcella (Figure 31) were detected along with more fungal spores.
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Figure 30 Tetrahymena (Microbial Culture Collection, 2004)
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Figure 31 Arcella (de Oliveira, 2004)

Two days later the next effluent samples were collected. No

additional species were found in the samples from the gr=nite rigs,
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