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| ntroduction

Habitat loss and fragmentation mainly due to urlshavelopment and agriculture are
important factors contributing to reduction in biaetsity (Ruddet al, 2002) and in the
elimination of green spaces (Kogegal, 2010). The problem with urbanization is thdedds

to transformation of natural environments and @®anew, normally alien prone
environments (Smith, 2005). Urban green spaces dafened as outdoor places with
significant amounts of vegetation and exist maedysemi-natural areas these are important
harbours for remnant biodiversity (Koegal, 2010). They maintain gene flow and facilitate

dispersal, recolonization and migration of spe@i@mnget al, 2010).

Green spaces are important because this is thedéweodiversity at which people interact
with nature hence monitoring measurements are Uned¢rtaken at this level (Tzoula and
James, 2005). The interaction of people with natarevell documented in the paper by
Tzoula and James (2005) and the subject is wédbdirto the effects of urban green spaces on
human health and well being. Tzoula and James (28@% that one link that is commonly
recognized between green spaces and physical headth simple as the opportunities for
physical activities that green spaces provide.

In this State of the Environment Report, alien Biva species within both public and private
green space and the biodiversity of both typesreém space will be used as indicators for
the state of the environment of Grahamstown. In siudy of the urban green spaces the
primary focus will be on how to maximize biodiveyswithin the town and management of

alien invasive species in urban green spaces.

According to Lubbeet al. (2010) anthropogenic influences are the most danti and
persistent driving forces in species richness aadiversity loss. South Africa has a political
legacy of cultural separation and empowerment efrttinority leading to wealth disparities
which has created a social gradient by which gardemd public green spaces can be

analysed.
Hypotheses:

It is hypothesised that human impacts on greenspéz&h public and private) lead to a

decrease in native biodiversity and subsequenteaser in alien plant invasion. Urban



greenspaces are acting as hubs for alien plantiespe€urthermore there will be higher

diversity in plant species within the affluent atban in the RDP and township areas.
Aims and Objectives

This project has posed a few questions and hypesh&kich have been tested. Comparisons
were made between private and public green spadbés RDP, Township and Affluent areas
of Grahamstown to identify whether there is a défece in biodiversity between the urban
green spaces, and whether they are aiding an seieanative biodiversity or alien diversity.
Previous studies have omitted gardens as they weea to be semi-natural they were
overlooked as being useful to ecological studiegfeet al., 2010). Lastly we will deal with
human intervention in terms of the impact of humamsgreen space (both public and
private) and whether it has lead to a decreasatimenbiodiversity and a subsequent increase

in alien invasion.

Study Area

Grahamstown was established by Colonel Graham 112,1& the behest of the Governor of
the Cape Colony, Sir John Cradock (Grahamstownbw@old 2011). This city is located at a
latitude of -33.27 (33° 16' 0 S) and a longitude26f48 (26° 28' 60 E), it is situated in the
Eastern Cape, and covers an area of 3,333,344 kmveljournals, 2011). This is at the
intersection of different climate zones which isywrahamstown is characterised by very
variable conditions (experience all four seasonsna day) (Grahamstown handbook, 2011).
Grahamstown has a mean annual rainfall of 466mmeseth though it has very variable
climate, it still maintains moderate climate witbntperatures ranging from 9 to 23°C
(Grahamstown handbook, 2011), the mean tempersamge during the time of collection
was 24°C (SAexplorer, 2000). The hottest monthsgamerally from December to March
and the coldest are June to August (Grahamstowdbioak, 2011). Due to the variability in
climate Grahamstown supports a diverse flora amajbr vegetation types of South Africa
are found within a 150m radius of the city, there faur main biomes which border the city
namely the Cape Fynbos, Karoo, subtropical thieket grassland (Grahamstown handbook,
2011). The total population is 124,578 and 77.4&ddack, 11.8% Coloured, 10% white, and
0.7% Asian, as of 2003 (Coega, development cootipore2011). With the establishment of
a few schools in the 1800s including the establesiinof Rhodes University in the early
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1900s Grahamstown has become a very important itgaroentre for the country

(Grahamstown handbook, 2011). It is also an ingmrtegal centre with the Magistrates
Court, Supreme Court and the Rhodes University ISshool (Grahamstown handbook,
2011). Grahamstown has many challenges in termsoob-economic issues which are
mostly dealt with by a large number of volunteénsl(iding Rhodes students) (Grahamstown
handbook, 2011). There is definitely a legacy kejt the apartheid era in terms of the
distribution of the different races the blacks lgemore the less privileged mainly situated in
the township and RDP area and followed by the geldeommunity and the more wealthier
white community in the affluent area. Accordinghe distribution mentioned services range

from bad to best respectively.

Figure 1. A GISmap of the study areas in Grahamstown



M ethods

The study was carried out in three areas in Grakl@amm, namely the affluent, township and
RDP area. GPS points were collected for all thepdarsites in the various study areas
(Appendix 1). The GPS points were utilised to derage the varying sample sites within the

three different areas in Grahamstown (Figure 1).
Data Collection

Five public green spaces and five private greenespaere sampled in each area. A 1m x 1m
guadrant was outlined and percentage herbaceouagspeathin the quadrant was estimated.
The woody species were measured by the means ofieguhe number of trees in the area.
The number of quadrants measured in each greee ggae done in proportion to the area of
the green space, 4 quadrants for an area morel®@0nf, 3 quadrants for an area less than
1000nf but more than 500Mm2 quadrants for an area less than 50Pot more than 100m
and 1 quadrant for an area less than T0@ih the samples collected were pressed in a plant

press for later identification and determinatiomdiether it's alien or indigenous.
Knowledge, attitudes and practices regarding biodiver sity

A Knowledge, Attitude and Practices (KAP) appro&elgjuestioning was used as opposed to
a formal questionnaire and three questions weredagk all the five houses from the three

sites.

Questions asked:

1. Do you know about biodiversity, if you do plea&sglain what you think it means?
2. What is your attitude towards biodiversity?

3. What practices do you do to conserve biodiwg?sit

For analysis a scale was used to compare the asisR@nging from High, medium and low
for knowledge and practices used to preserve baoslity and positive, negative and neutral

were used for scoring attitudes.



Data analysis

A Shannon diversity index, using the equation FE =(Pi * In Pi), was calculated for each
site as an indicator of the diversity of the grepace, the five public and private sites in each
area were then used to get an average of the Shatwersity index for the public and
private green spaces in each area. A two-factor ¥XAlQest was conducted to look for
significant differences between the herbaceousvamady diversity within each area. The
social interviews were used to correlate the KAProfate green space stakeholders with the
diversity of each green space using a post-hociptenComponent Analysis. The percentage
abundance of alien herbaceous and woody speciesalaslated for each site and these
values were used to get an average of the pereeatagndance of alien species for public
and private green spaces within each area. A twifadANOVA test was conducted for this
data to look for significant differences of woodgdaherbaceous alien species within the

public and private green spaces of each area.



Results
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Figure 2: Herbaceous species diversity in private and public green spaces

The diversity of herbaceous species is signifigahitjher in the public green spaces of the
township (p-value: 0.072) and the private greencepaof the affluent area (p-value =
0.0008). The high diversity of herbaceous specigbe township is presumed to be because
of the low diversity of woody species due to degtamh of the public green spaces by the
grazing of livestock, formation of foot paths anehtping of litter. These factors would have
allowed for more herbaceous pioneer species tonz@dahese green spaces due to the open

niches provided.



35 4

3 .
2.5
x
5
2 27
s
€15 - H public
<
» M private
1 .
0.5 A
O .
RDP TOWNSHIP AFFLUENT
Study Site

Figure 3: Woody species diversity index in the private and public green spaces

There was a higher diversity of woody plants in #figuent area than in the township and
RDP areas, according to the results (see figur@®).study carried out by McConnacleie

al. (2008) also came forth with the issue of woodynpd being unevenly distributed in favour
of the wealthier areas in a town. The reason far timeven distribution is that residential
plots sizes are usually less in size in poor subarid therefore there is less chance to have
proper green spaces (McConnadcdtial., 2008).
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Figure 4: Percentage of alien herbaceous species in private and public green spaces

With regards to Figure 4, it appears that therenawee herbaceous alien plants in the public
green spaces in the township (16.1%), but therenmee herbaceous alien plants in the
private green spaces in the affluent area (13.8Phe abundance of alien herbaceous species
in the private green spaces of the affluent argmasumably due to the selective introduction
of these species by stakeholders for aestheticopag The reason for abundance in
herbaceous plants in the township area is bec&ese is less maintenance of public green

spaces and there are less woody species in thelgwn
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Figure 5: Percentage of alien woody speciesin private and public green spaces

According to the results there are more woody aj@ecies in the private green spaces of the
affluent area (57%) than in the township and RD#agFigure 5). The abundance of woody
alien plants in the affluent area can be explaibhgdwo factors (1) the introduction of
ornamental plants in order to make gardens aes#tigtpleasing and (2) the introduction of

exotic fruit trees for food.
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The results show #t the affluent area has the more woody specit® private and publi
greenspaces when compared t¢ RDP and township.

Frojection of the variables on the factor-plane ( 1x 2)
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Figure 7: PCA showing correlations between the KAP, site location and species diversity

The posthoc Principle Component Analysis (PCA) show theatrehships between tt
knowledge, attitudes and practices (KAP) of thekedtalders, the location of the prive
green space and the biodiversity found in the privateg space Knowledge and practice
are in the same quadtan the graph anshow apositive correlation between these facl
and the biodiversity found in the private greencgsa This shows that seholders who have
knowledge about diversity are practisinchat they know. This shows tharactise is
influenced by knowledge. The location is also shawncorrelate with knowledge ai
practise. However attitude falls on the other f the graph, andherefore has negative
correlation with biodiversity. Knowledge does nadcassarily influence attitude howe
attitude is likely to influence practiswoody diversity is strongly related to suburb, Ige
highest in the affluent, lower in the townsland least in the RDP. Herbaceous diversity

evenness are strongly negatively correlated, ib@naone is high the other isw.
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Discussion

Lubbeet al. (2010) show that there are clear indicationshef éffects of Social Economic
Systems (SESs) on the plant species distributittenpa in the RDP, township and affluent
areas within South African cities. Domestic gardehew larger species diversity this is a
result of the luxury concept which states that veses can enable people to change their
environment, while resource shortages can limihstltanges (Lubbet al. 2010). Cultural
influences need to be considered as well. Landmeduby predominantly white Europeans
is the most fertile as a result of the original tehsettlers and land laws (Lubbtal. 2010).
Non-fertile land is occupied by a different cultuned class altogether. African cultures such
as the Batswana, believe the area in front of asé@hould not have vegetation to reflect
tidiness which leads to a loss of biodiversity mvate green spaces (Lubleeal. 2010).
Affluent areas had considerably high species dityeend alien abundance values. This is
attributed to historic cultural preferences and @ingount of available resources that enable
affluent people to create intensively managed \aiyet environments. These inequalities are
well known throughout South African cities, affliehouses with large plots and poor
African suburbs with high housing densities (Lulegbal. 2010).

Utilitarian plants are plants that can be cultidater particular use values such as food or
medicine (Lubbet al. 2010). People of European origin rarely includgttarian plants. For

example poor households grow more fruit trees avgmt people from becoming dependant
on market products. The poorer classes of the RigRafluent have been noted to make use

of utilitarian plants as a means to improve livetl or increase income (Lubbtkal. 2010).

Biodiversity concerns in urban ecosystems can beletl into three major groups: (1) those
related to the impact of the city itself on adjacecosystems; (2) those dealing with how to
maximize biodiversity within the urban ecosysterd &) those related to the management of
undesirable species within the ecosystem (Saeard., 2000). The results showed no
significant difference for both the herbaceous amady species diversity between private
and public green spaces of the different suburbdat) woodlands are an important
component of the urban landscape in terms of lpetties diversity. The larger the woodland
the more species it can support. In a park, shibuin@ance and distribution will influence the
presence and abundance of bird species nestingubswhereas park distribution, size and
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abundance in a city will affect bird diversity ($as et al., 2000). Savastlal. (2000) go on
to say that greenways act not only as movemenidoosr but can also provide breeding
habitats for several edge species. An increaskervolume and diversity of vegetation in a
city would increase bird abundance and diversitye Biodiversity of plants in green spaces
can be applied to invertebrates and small mamroalsRulleret al. (2007) showed that there
is a positive relationship between the number obdyo species and the psychological
wellbeing of individuals (Figure 6). Therefore begggreen spaces will have more woody
species which will ultimately lead to the psychaobad well being of the users.

In common with other studies done on this topie® #tudy conducted showed that the
distribution of plant species richness is not eyestributed amongst the different township,
RDP and affluent areas. Spatial heterogeneity @plserved in urban areas due to socio
economic differences within each area (McConnaemd Shackleton, 2010). Although
woody species richness was the highest in theeatfflprivate green spaces (Figure 6), this
high number was characterised by a high numberlieh glant species (Figure 5). The
abundance of woody alien plants in the affluenaaran be explained by two factors (1) the
introduction of ornamental plants in order to mgkedens aesthetically pleasing and (2) the
introduction of exotic fruit trees for food. McKieg (2006) and McConnachet al, (2008)
state that replacing of native plant species withiasive alien plant species creates a
phenomenon called biotic homogenisation. The sttalyied out by McConnachiet al.
(2008) also came forth with the issue of woody fddreing unevenly distributed in favour of
the wealthier areas in a town. The reason forudhisven distribution is that residential plot
sizes are usually smaller in size in poor suburizstherefore there is less space for woody
species to colonise the areas (McConnaehia., 2008). Zipperere (1997) states that in
comparison to rural forests, urban public greercepdave an increased presence of exotic
plants which results in high species richness. U$®of land also has a profound effect on
the distribution of plant species. As stated earthe RDP area is a fairly new housing
establishment on the fringes of Grahamstown, tierherefore not much land vegetation
change in this area in terms of both public andgtei green spaces. Figure 4 illustrates
indicates that less than 20% alien invasive plaoth for the woody and herbaceous plant
species in the RDP area when compared to townsili@atluent areas. Pickedt al. (2001)
state that the types of land use in urban starfdstafthe composition of plant species in the
area. The interior urban green spaces usually here exotic plant species than those on
the fringes (Moran, 1984). This statement is furtbieengthened by Kowarik (1990), who
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states that the presence of native plant specmeakes from the fringes to the centre of the

city.

McConnachie and Shackleton (2010), state that pothlic and private green spaces are
influenced by the level of education and wealthe Hifluent area has many more exotic
species and higher species diversity specificallgrivate plots (Figure 2, 3, 4, 5, 6) than the
township and the RDP areas and this correlates thith statement. The residents in the
affluent area are wealthier and more educated thase in the township and RDP areas
which are far more denser, therefore greater diyeis found as exotic species are bought
and planted in this area and there is more lana jaee capita as the housing is far less dense
(McConnachie and Shackleton, 2010). Picketl. (2010) also states that in a study done In
Argentina it was found that at a given housing dgnsnore affluent areas had a higher
percentage of exotic species than no affluent onBEse correlations between knowledge,

practise and biodiversity found in the PCA (Figd)esupport this statement.

Conclusion

Biodiversity conservation within towns and citieasha significant role in minimising both
species extinction and the extinction of the huneaperience with wildlife. Parks and
reserves remain the focus of urban nature consemvaprivate gardens offer extensive,
unique resources for enhancing biodiversity. Gasdean be viewed as specific habitats.
Gardens could be managed collectively as interatiedepatches or networks of green space
that can act at multiple scales across the urbaatstape. This could be prominent in future
urban development scale and this needs to be emptam this case one must act locally
but think globally (Goddaret al., 2009).

Salvardet al. (2010) states that well vegetated residential sacsmstitute aerial corridors
through their tree canopy. Such corridors are eajpeaiseful for migrating birds which use
them extensively as they provide food and protaectigainst aerial predators. Vegetation
corridors linking urban green areas between therasekith natural habitats are important to
maintain and enhance urban biodiversity (Saletal, 2010). They facilitate movements and

ensure colonization of isolated natural areas. 8 shape of green areas is important in
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determining the number of species they attractvgddkt al, 2010). These patches of natural
habitats can greatly enhance local bird diversRyparian areas along streams provide
important corridors for wildlife in urban areas.eBervation of the vegetative integrity of
these natural greenways can significantly enhand®nu biodiversity. Degraded urban
habitats can be restored and contribute to localibersity, as well as to the development of

restoration techniques for natural ecosystems.

Recommendationsto increase biodiversity

In urban areas home-owners can take various aabiorise scale of their lot. It is important
to realize that it is the concerted efforts at @asi scales that produce the best results. It is
essential that home-owners realise that their ooaall action can contribute to a larger
collective effort that would culminate in the cilieat of a real biological corridor that
facilitates the movements of several species througthe city. Such collective efforts

proved quite powerful in Belgium (Savaetal., 2000).

Urban planners can act on a larger scale to incatpdiodiversity conservation in their
plans, urban growth must now take into considenati® creation of large recreational areas
and these must remain as natural as possible (Gataal., 2000). In this case the
Grahamstown municipality needs to start up projéatsplanting trees and maintaining of
urban greenspaces in the RDP and Township ardghsysdo in the affluent area (differences

in appearance due to maintenance or lack theredfiastrated in appendix 2).

The restoration of degraded green spaces throwgtipd of indigenous vegetation, clearing
of dumped rubbish and the fencing off of designageeen areas will help to increase
vegetation volume and plant biodiversity which wbtius increase invertebrate, mammal

and bird abundance and diversity.
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Appendix 1

The details recorded for each greenspace measured.

PUBLIC GREEN SPACES

Point | Date of Y _Coord | X_Coord Other Attribute
ID Capture Value value Typel Name Data
RDP houses
Vukani surrounding,
- PGS Green Area | cows, litter and
1 2011/08/24 33.31429 26.51963 RDP 1 1 worn paths
Vukani RDP houses
- PGS Green Area | surrounding, litter
2 2011/08/24) 33.30988 26.5572| RDP 2 2 and worn paths
Huge amounts of
litter, huge
Vukani amounts of aloes
- PGS Green Area | and other small
3 2011/08/24f 33.31099| 26.5567| RDP 3 3 shrub-like plants
Few aloes and
Vukani small amount of
- PGS Green Area | litter as well as
4 2011/08/24f 33.30823| 26.55847| RDP 4 4 worn paths
Vukani Lots of aloes,
PGS Green Area | medium litter and
5 2011/08/24 -33.3087| 26.55841 RDP 5 5 worn paths
PGS Low amounts of
- Township| Tantyi rubbish, many
6 2011/08/24 33.29462 26.55305 1 Green Area | small shrubs
Very worn paths,
PGS dry river canal
- Township| Extension 4 | running through
7 2011/08/24 33.28659 26.56998 2 Joza l middle, little
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rubbish and

shrubs

Very flat, shrubs

PGS and lots of litter
- Township| Extension 7 | and near primary
8 2011/08/24 33.27947| 26.57802 3 Joza school
Donkeys present
small shrubs, lotg
PGS of mud and litter,
- Township| Extension 4 | near Shield of
9 2011/08/24) 33.28297| 26.5682| 4 Joza 2 Faith church
Lots of litter and
PGS concrete rubble,
- Township| Extension 6 | opposite Mr Nice
10 2011/08/24) 33.28279 26.57293 5 Joza spaza shop
Short grass and
no shrubs, only
Park disturbances are
opposite molehills and
- PGS HKE electricity
11 2011/08/24 33.31137| 26.51389 Town 1 | Department | conductor
Short grass with
concrete pathway
- PGS Oaklands and large amount
12 2011/08/24 33.30591| 26.52546 Town 2 | Park of tall trees
Cow, short grass
and a few shrubs
and trees,
- PGS extremely large
13 2011/08/24) 33.29711) 26.52665 Town 3 | Currie Park | park
Lots of mud,
- PGS Oatlands donkey, litter,
14 2011/08/24) 33.29324) 26.52301 Town 4 | North park | short grass next
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to river with large

number of high

reeds
Park near
- PGS Worcester | Short grass and a
15 2011/08/24 33.31043 26.50597| Town5 | Mews few trees
PRIVATE GREEN SPACES
Point | Date of Y _Coord | X_Coord Other Attribute
ID Capture | Value value Typel Name Data
Vukani Mr Cheap's shop
Green Area | China Manana
16 02/09/2011 -33.3107| 26.55636| RDP 1 1 street
Vukani
- Green Area | 9725, China
17 02/09/2012 33.31077| 26.55637| RDP 2 2 Manana street
Vukani
Green Area | 10062, near
18 02/09/2013 -33.3081| 26.55804 RDP 3 3 tshangisa's spaza
Vukani
- Green Area | Makana veleni
19 02/09/2014 33.30831| 26.55796| RDP 4 4 street
Vukani
Green Area
20 02/09/2015 -33.8087| 26.55767| RDP 5 5 Near no. 80
- Township| Tantyi
21 02/09/2016/ 33.03082 26.54447| 1 Green Area | Ext 4, 3739
Ext 6, flats on the
- Township| Extension 4 | road, near
22 02/09/2017 33.28349 26.57333 2 Jozal no.4925
- Township| Extension 7 | Ext 6,
23 02/09/2018 33.28053 26.57425| 3 Joza greenhouse, near
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shop in road

Opposite PP
- Township| Extension 4 | school, green and
24 02/09/2019 33.28789| 26.55883| 4 Joza 2 joined
Township| Extension 6 | Hlalani, mud
25 02/09/2020| -33.3017| 26.55114 5 Joza house
Park
opposite
Affluent | HKE John's house,
26 02/09/2021 -33.3134| 26.52248 1 Department | near dam
- Affluent | Oaklands Nigel Barker,
27 02/09/2022 33.29485 26.51758 2 Park house no. 2
Affluent Fred's house, 15
28 02/09/2023 -33.2973| 26.51574| 3 Currie Park | Dulverton street
- Affluent | Oatlands Saskia Fourie, 5
29 02/09/2024 33.29908 26.51646 4 North park | Dulverton street
Charlie
Park near | Shacleton, no. 3,
- Affluent | Worcester | opposite Graeme
30 02/09/2025 33.29714 26.51862 5 Mews College
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Appendix 2

Pictures of examples of the greenspaces foundcim efethe three studies areas

Picture of one of the greenspaces sampled in the RDP area.
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Picture of one of the greenspaces sampled in the township area
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Picture of one of the greenspaces sampled in the affluent area.
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