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Urban–rural contrasts in Arbor Week
in South Africa

G. Guthrie* and C.M. Shackleton*†

T
REES PROVIDE PEOPLE WITH ENVIRON-
mental benefits. Greening projects have
been implemented worldwide, but many

of them have frustratingly low participation
levels. In South Africa, tree-planting campaigns
such as the national Arbor Week are generally
aimed at schools. Because of the remoteness of
rural schools, there are urban/rural disparities
in standards of education, infrastructure and
support provided at schools, and hence we
hypothesized that these disparities would be
mirrored in tree-planting activities associated
with national Arbor Week. In the study reported
here, 236 urban and rural schools were assessed
by means of postal surveys and subsampled
via direct interviews, as to their participation
in Arbor Week activities, the provision of
trees, constraints to participation, and the per-
ceived benefits of planting trees. Very few
urban schools had never participated in any
Arbor Week activities, whereas one-fifth of
rural ones had never participated in any way.
Urban schools participated in a greater num-
ber of Arbor Week activities than rural
schools, including tree-planting, displaying
posters and having speeches. Thus, overall
information about Arbor Week is lacking in
rural areas compared to urban ones. Rural
schools derived more benefits from planting
trees, with shade and education being the
primary benefits overall. Rural schools were
supplied with trees by NGOs, whereas urban
schools received trees from individual or
company donations. The major constraints to
tree-planting are livestock damage, water
shortages, vandalism and theft. These obsta-
cles need to be addressed in a holistic fashion
in order to improve the participation and suc-
cess of National Arbor Week as a vehicle for
tree-planting and environmental awareness.

Introduction
Trees provide rural and urban commu-

nities with a diverse range of environ-
mental goods and services.1–3 Tangible
goods derived from trees include fuel-
wood, construction and carving timber,
fruit, fibre, medicine, fodder, oils/dyes
and shade.4–6 These goods are consumed
directly, or may be harvested and sold in
either a raw or processed form. Trees
may also provide significant ecosystem
services such as nutrient cycling and soil
enrichment, habitat amelioration, carbon
sequestration, air purification, wind-
breaks, reduction in soil erosion and
storm water run-off, and habitats and

food for other species.1,2 Less tangible
benefits of trees in rural and urban land-
scapes relate to their aesthetic and cultural
values, and contribution to overall human
well-being.2

Because of the acknowledged signifi-
cance and value of trees to human and
environmental well-being, government
agencies, local municipalities, conserva-
tion bodies and non-governmental orga-
nizations (NGOs) worldwide sponsor or
implement tree planting programmes,
including woodlots, agroforestry, planta-
tions, urban forestry and household
plantings.2,7–9 These are frequently in
tandem with broader environmental
education and training initiatives. One
tree planting campaign that is observed in
over fifty countries worldwide is National
Arbor Day (or Week). In southern Africa,
several countries, including South Africa,
Malawi, Namibia, Lesotho and Zimbabwe,
have annual tree planting days, or weeks.
In Zimbabwe, it is national policy that
every household is required to plant a
tree on the designated day, each year.10

Arbor Day originated in 1872 in the
United States and was celebrated for the
first time in South Africa in 1975. Each
year an indigenous tree is nominated, the
first of which was South Africa’s national
tree, the yellowwood (Podocarpus species).
In 1996 two species were nominated, and
the celebration of Arbor Day was extended
to a national Arbor Week, from 1 to 7
September. National Arbor Week is now
the annual national campaign managed
by the Department of Water Affairs and
Forestry (DWAF) to promote environmen-
tal awareness and sustainability through
planting and maintaining indigenous
trees throughout South Africa, especially
in previously disadvantaged communi-
ties.11

Government-initiated Arbor Week pro-
jects are often aimed at schools, where a
large number of young people are ex-
posed to tree planting, and therefore can
learn to appreciate the values of trees
from an early age. There is a positive
correlation between actual participation
in such environmental activities and
subsequent improved appreciation of
and engagement with the environ-
ment,8,12,13 which it is assumed may spill
over to the wider family. However, in

common with other developing coun-
tries, many of the schools in rural districts
of South Africa are situated in impover-
ished communities and are therefore
poorly financed and lack even the most
basic infrastructure and communication
facilities. There are disparities in the stan-
dard of education received by rural and
urban pupils and, consequently, in their
future opportunities.14 We postulate that
the urban/rural education disparities will
be mirrored in Arbor Week events, from
which many rural schools are probably
isolated. They are either unaware of
these events, or do not have the necessary
resources and infrastructure to collect,
plant and maintain trees.

There has been no quantitative exami-
nation on the efficacy of national Arbor
Week in South Africa, nor in many of the
other countries in which it is held. Within
the context of the above, therefore, this
paper presents a study that aimed to
determine the prevalence of, and the
urban/rural disparities in, the implemen-
tation of national Arbor Week in our
schools. The hypothesis tested was that
there is a bias towards urban schools,
manifest through greater involvement in
Arbor Week activities and therefore that
Arbor Week is more effective in urban
schools. We attempted to address the fol-
lowing key questions in both the rural
and urban setting: (1) What proportion of
schools participate in Arbor Week activi-
ties, and which activities dominate? (2) By
whom are trees provided? (3) What are
the perceived benefits of planting trees?
and (4) What are the obstacles to greater
participation and success?

Study localities
The study was conducted in two locali-

ties, one in the Eastern Cape province
(Makana municipality), and one in
Mpumalanga (Mbombela municipality).
They were selected on the basis of being
areas well known to the researchers.
Makana municipality covers an area of
4221 km2 and is home to approximately
74 500 people.15 The economic centre is
Grahamstown, which is also home to the
bulk of the urban residents, with a few
also in the small settlements of Alicedale
and Riebeek East. Over 90% of the munic-
ipality is under livestock- or game-farm-
ing and ecotourism. Mean annual rainfall
is 580 mm, concentrated in early summer
and autumn. There is a diverse range of
vegetation types, but most of the area falls
in the Thicket Biome. Within the munici-
pality, 50% of the labour force is em-
ployed, although two-thirds of house-
holds (67%) earn less than R2000 per
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month. A significant proportion of the
population (30%) are in school. House-
holds engage in multiple livelihood
activities, although small-scale arable
agriculture and tree growing is not partic-
ularly common in the broader region.5

In contrast, the Mbombela municipality
is slightly smaller in size (3330 km2), but
has over six times the population (474 800).15

Mean annual rainfall is 750 mm, and the
main vegetation is Sour Bushveld. The
municipal centre is Nelspruit, which is
also the provincial capital, attracting
many job-seekers. In 2001, just under
two-thirds (62.3 %) of the adult popula-
tion were employed, despite one-quarter
(24.8 %) having no schooling. One-third
of the population are in school. Most
(73%) earn less than R2000 per month
and are reliant upon a range of income-
generating activities within the house-
hold unit. Many utilize local natural
resources for domestic consumption and
for sale. Many households in the lowveld
cultivate home gardens and have some
fruit trees within the homestead.5

Methods
The urban and rural definitions implied

in this study were not related to popula-
tion size and density; instead they were a
product of surrounding areas (agricultural
or commercial), and the provision of bulk
services such as water and sanitation.
‘Rural’ was used as a collective term for all
non-urban areas and consisted of those
without access to piped water and sanita-
tion inside dwellings and generally
surrounded by agricultural or grazing
land. Rural schools therefore included
farm schools and those in small informal
settlements. Urban areas were those
within towns or built-up areas and formal
townships, usually surrounded by indus-
try or residential areas where piped water
and sanitation were accessible within the
dwellings or within close proximity.

A two-tier approach was used. First, an
initial sample of 236 schools (118 schools
in each locality) was approached by
means of a postal survey. Since postal
surveys often have poor returns, an in-
centive was offered to supply trees for
Arbor Week 2003 on a draw-card system.
Second, a smaller random sample of 58
was used for direct interviews: 35 schools
in Mpumalanga and 23 in the Eastern
Cape. A postal survey was sent to the
principals of 118 schools (primary and
secondary, but excluding pre-primary) in
each of the two localities, which covered
all the schools in Makana and 98.9% of
schools in Mbombela. This survey was
general and required information on the

age of the school, whether or not the
school participates (or participated) in
Arbor Day/Week, reasons for not partici-
pating, and their initial and most recent
involvement. The survey provided choices
for activities held during Arbor Day/Week
(speeches, posters, planting trees, and
other), and provided options for source of
the trees (if any) (bought by school/teacher,
government department, donation from
private company or individual, NGO,
and other). A stamped, self-addressed
return envelope was included with this
survey. Returned postal surveys are not
entirely representative of the popula-
tion.16 Only respondents that are person-
ally motivated to complete and return the
questionnaires will do so, and the results
can therefore not be generalized to the
entire population.

The direct interviews were administered
by means of a structured questionnaire
containing mostly open-ended questions.
Of the schools interviewed, 21 were
urban schools and 37 were rural, and
were conducted with the school principal,
or a teacher recommended by the princi-
pal. The interview questions related to the
perceived benefits derived from planting
trees, problems with participation in
Arbor Week and the maintenance of trees.
The number and condition of the surviv-
ing trees, planted in the past five years,
were assessed according to categories.
Survival of trees was used as one index to
assess the long-term success or effective-
ness of Arbor Week tree planting activities.
The condition categories were related to
trees that had been planted in the past
five years: 1, none surviving; 2, trees in
poor condition, branches damaged, trees
dry; 3, trees in moderate condition; few
damaged branches; 4, trees in good condi-
tion, cared for; and 5, trees well tended,
protected from frost and stabilized.

Data were analysed on STATISTICA
using Fisher’s exact tests (to measure the
degree of difference between the categor-
ical data of two samples) and t-tests (to

determine the difference between the
means of the urban and rural samples in
number of attributes, such as number of
activities and benefits).

Results
Twenty weeks after posting, the return

on the postal surveys was 31.4% overall;
32.2% from Mpumalanga, and 30.5%
from the Eastern Cape. In total, 55 schools
from Mpumalanga were assessed, and 46
from the Eastern Cape (combining postal
surveys and direct interviews). Only 2.6%
of urban schools had never participated
in Arbor Week, compared to 19.7% of
rural schools (Table 1). Significantly more
rural schools had never participated in
Arbor Week in any form and fewer
schools participated annually. Tree plant-
ing was the most common Arbor Week
activity (Table 1), with almost all urban
schools and three-quarters of rural schools
undertaking it. Significantly more urban
schools planted trees (P < 0.05), used
posters (P < 0.05) and had speeches
during that period than did rural schools
(P < 0.01). The number of activities in
which schools partook varied (Fig. 1a).
Overall, urban schools held a greater
number of Arbor Week activities (P <
0.01) than did rural schools; 2.7 ± 1.2
activities and 2.0 ± 1.4 activities, respec-
tively.

The number of trees per school was cat-
egorized into groups of 10, and reflected
those that had been planted over the past
five years and were still surviving. Most
schools had planted between zero and 10
trees and managed to sustain them
(Fig. 1e). A few (mainly rural) schools
managed to maintain between 10 and 20
trees. Where rural schools have the
means, they are successful at maintaining
many trees, sometimes more than 30.
However, there was no difference in the
number of trees planted between rural
(9.2 ± 6.0) and urban (7.0 ± 5.7) schools
(Table 2). In general, the condition of the
trees was moderate to good (Fig. 1f). The

Table 1. Participation levels (%) of rural and urban schools in Arbor Week.

Urban Rural P Significance

% never participated 2.6 19.7 0.010 *
% that participate every yr 73.7 62.5 0.193 NS
% that plant trees 95.0 76.7 0.011 **
% using posters 67.5 43.3 0.014 **
% hosting speeches 65.0 38.3 0.007 **
% developing educational exercises 37.5 33.3 0.413 NS
around Arbor Week
Number of activities engaged 2.7 ± 1.2 1.9 ± 1.4 T = 2.66; P <0.01 *
Number of benefits cited 1.7 ± 1.0 2.1 ± 1.0 T = –1.47; P > 0.05 NS
Number of sources of trees 1.8 ± 0.8 1.5 ± 1.0 T = 1.22; P > 0.05 NS
Number of problems cited 0.9 ± 0.7 1.3 ± 0.9 T = –1.94; P = 0.05 NS
Number of trees planted 7.0 ± 5.7 9.2 ± 6.0 T = –1.27; P < 0.05 NS

*Significant; NS, not significant.



best two categories had similar percent-
ages of urban and rural schools. All the
schools reported that they did not neces-
sarily plant the Tree of the Year each year,
as often it was not available or not suited
to their climate. All interviewed schools
planted indigenous trees, sometimes
interspersed with exotics such as fruit
trees. Some schools had vegetable gardens
as well as trees. These vegetable gardens
received priority for water provision and
fencing for protection from domestic
livestock and chickens. In both urban and
rural settings, the primary responsibility
for tree planting fell to the learners them-
selves (Table 4). Subsequent maintenance
of the trees fell to learners, teachers, and
in some schools, gardeners. Urban schools
were more likely to have gardeners than
were rural schools (P < 0.05).

The primary source of trees was through
company or personal donations (Table 2),
to both urban and rural schools, although
significantly more so to urban ones (P <
0.05). The second most common source
was government departments (of Educa-
tion, Water Affairs and Forestry, and Envi-
ronmental Affairs), which supplied trees
to just under half of all schools in both
rural and urban areas. The local office of
the education department (Circuit Office)
was categorized as separate from other
government departments because they
are a direct link between schools and the
education department, whereas other
government departments are not so
closely involved with the schools. The
Circuit Office provided trees only to rural
schools, and only in Mpumalanga. Many
urban schools also purchased their own
trees. Other schools stated that supply
was variable and they did not know from
one year to the next whence their trees
might come. The majority of schools
wished for more trees than they received.
The significance of the number of schools
that received no trees and of those that
wanted more trees was high (P < 0.05).
The number of sources of trees was
similar for urban and rural schools, with
the exception that there were no urban
schools in the zero category, that is, there
were no urban schools that had no source
of trees (Fig. 1c). Urban schools had 1.8 ±
0.8 sources of trees, whereas the corre-
sponding figure for rural schools was
1.5 ± 1.0 (Table 2).

Perceived benefits from tree planting
at schools

Most urban and rural schools declared
that planting trees yielded benefits to them
(Table 3). The primary benefits reported
were shade provision and using trees for

education. Other benefits mentioned
were reduced soil erosion, provision of
oxygen and fruit, medicinal uses, aesthe-
tic and traditional purposes, and protec-
tion from lightning. The only signifi-
cant difference between urban and rural

schools was that trees were used for
windbreaks in rural schools but not urban
ones (P < 0.05). There was no significant
difference between the number of bene-
fits reported between the two groups,
with rural schools listing an average
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Fig. 1a–f (left to right, top to bottom). Y-axes are all percentage (%). X-axes vary as indicated. (f) Percentage of
trees (in urban and rural schools) in different conditions.Categories 1–5 range from worst to best condition: 1, all
trees planted in the last five years are dead;2, trees in poor condition, broken and dry;3, trees in moderate condi-
tion, few branches broken; 4, trees in good condition; 5, best condition, stabilized and protected from frost.White
bars, urban schools; black bars, rural schools.

Table 2. Levels of participation (%) by different people in planting and maintaining trees.

Fisher’s exact test Significance

Urban Rural P

Pupils plant the trees 100.0 93.9 0.368 NS
Schools want more trees 52.4 87.2 0.004 *
Only indigenous species 100.0 93.8 0.359 NS
Vegetable gardens 14.3 36.4 0.070 NS
Who maintains the trees:
– Pupils 47.6 66.7 0.134 NS
– Teachers 38.1 36.4 0.561 NS
– Gardeners 66.7 33.3 0.016 **
Sources of trees:
– Government departments 48.7 45.9 0.471 NS
– School/teacher buys trees 40.0 16.4 0.008 *
– Circuit office 0.0 6.6 0.127 NS
– Donations 72.5 54.1 0.048 *
– NGOs 10.0 26.2 0.037 *
– No trees provided 0.0 16.4 0.004 *

*Significant; NS, not significant.



of 2.1 ± 1.0 benefits compared to 1.7 ±
1.0 benefits reported by urban schools
(Table 2). Most schools reported only one
or two benefits (Fig. 1b).

Associated problems or constraints
Significant differences were evident

between urban and rural schools with
respect to problems relating to water
shortages (P < 0.01) and livestock damage
(P < 0.01) (Table 4). All urban schools were
found to be properly fenced. There was
more livestock damage to trees in rural
areas and where there was less fencing
(P < 0.001). Insufficient water was pre-
dominantly a rural problem, although
mainly in Mpumalanga. Other problems
in both rural and urban schools included
an admitted disinterest in tree planting,
transport problems to collect trees, lack of
knowledge, insufficient funds or staff to
care for trees, and theft. A problem with
some schools in the Eastern Cape existed
where schools used a platoon-system
(more than one school using the same
building and alternating between occu-
pying it in the morning or the afternoon)
and therefore no school assumed owner-
ship of the gardens or trees. Overall, there
was no significant difference between
urban and rural schools in terms of
the mean number of reported problems
(Table 2).

Discussion
This study has shown a strong degree of

participation in Arbor Week activities by
both rural and urban schools, with the
planting of a few trees being the main
activity. Participation and planting were
greater in urban schools than in rural
ones. However, rural schools tended to
plant a greater number of trees, despite
the frequently cited problems of livestock
damage and insufficient water to main-
tain the trees, especially small ones.
Whilst the majority of schools stated that
they would like more trees, a lack of space
was becoming a problem for urban
schools. In the future, therefore, Arbor
Week activities for urban schools might
expand to include the neighbouring com-
munities and other public space in the
vicinity.

Urban schools participated in a greater
diversity of activities, as well as in a
greater number of activities than did rural
schools. Yet generally, rural schools had
more trees than their urban counterparts,
and were more eager for additional trees.
Most rural schools were supplied with
trees by NGOs, whilst urban schools were
supplied by donations from individuals
and companies. The main problems asso-
ciated with rural areas were water short-
ages and livestock damage, and the
associated lack of adequate fencing.

Urban areas were challenged more by
vandalism and theft. These findings sug-
gest, first, that more attention needs to be
provided to rural schools to eliminate the
disparity in participation, and second,
that a more holistic approach, including
both material and information compo-
nents, is required to minimize the obsta-
cles when providing trees to schools.
Making fencing available to schools that
do not have sufficient fencing for each
tree provided, will help over and above
simply providing trees. The provision of
water tanks to supply sufficient water
will not only benefit the trees, but also
gardening activities and general sanita-
tion around a school. In some cases, the
taps had been locked because the schools
could not afford to pay for water, and
refused to start paying for something that
was previously provided at no charge.
Most of the urban schools received water
via the municipal bulk water system,
which is not the case in many rural areas.
Schools will benefit also from information
on the actual planting of trees, as well as
educational materials on the value of
trees (we observed a few situations where
trees had been planted whilst still in their
bags).

Much of the previous literature relates
to tree planting activities by individuals,
rather than institutions such as schools.5,17–22

The benefits of trees are widely recog-
nized at the local level, but whether or
not individuals actively plant trees is
influenced by a complexity of circum-
stances as well as the broader institutional
and socio-economic context in which the
farmer or individual operates.18,19 Tree
planting is a long-term investment, and
therefore promoted under conditions with
long-term security and stability within
the local area.17–19,22 At the household level
in South Africa, previous work has shown
that the main reasons rural households
plant trees are for shade, aesthetics and
fruit,5,20,21 paralleling findings elsewhere
in southern Africa.10,17 Tangible products
from the trees, such as fuelwood and
browse material, are usually regarded
simply as by-products, and not the pri-
mary reason for planting in the first place.
The cultural benefits or associations with
trees have been little explored. For small-
scale farmers, tree planting is usually
associated with economic returns, that is,
they are seeking to sell products such as
fruit or timber.4,17 In both situations, plant-
ing is limited if the perceived constraints
are too great. In southern Africa a com-
mon deterrent to planting has been the
lack of adequate fencing or protection
and consequent damage to the trees by
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Table 3. Perceived benefits (% respondents) of Arbor Week or tree planting in general.

Fisher’s exact test Significance

Urban Rural P

Some benefits gained 90.5 94.6 0.459 NS
Benefit from shade 47.6 64.9 0.157 NS
Oxygen provision 0.0 16.2 0.057 NS
Reduced erosion 4.8 5.4 0.705 NS
Windbreaks 0.0 18.9 0.034 *
Educational purposes 57.1 32.4 0.059 NS
Fruit provision 4.8 21.6 0.087 NS
Aesthetic purposes 42.9 32.4 0.303 NS
Medicinal use 0.0 5.4 0.402 NS
Traditional purposes 9.5 2.7 0.294 NS

*Significant; NS, not significant.

Table 4. Levels of constraints to participation (%) in Arbor Week, specifically in planting trees.

Fisher’s exact test Significance

Urban Rural P

Water shortage 4.4 40.9 0.001 **
Inadequate fencing 100.0 51.5 0.000 **
Livestock damage 13.0 43.2 0.011 **
Vandalism of trees 26.1 9.1 0.070 NS
Theft of trees 0.0 6.8 0.276 NS
Lack of staff 4.4 2.3 0.572 NS
Lack of funds 4.4 9.1 0.435 NS
Trees are not a priority 8.7 2.3 0.269 NS
Lack of knowledge 8.7 2.3 0.269 NS
Lack of space 4.4 4.6 0.730 NS
No problems 26.1 18.2 0.325 NS

*Significant, NS, not significant.
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livestock.17,20 Our study corroborated this
earlier work.

At the more institutional level, adoption
of environmental education initiatives
(as opposed to solely tree planting) is a
complex phenomenon. The presence of a
motivated and knowledgeable individual
is key, as are peer pressure, duration of
the initiative and institutional infrastruc-
ture.12 Thus, the more commonplace and
socially acceptable tree planting becomes,
the more likely it is that schools and
communities will be encouraged to get
involved.3,8 But in promoting tree plant-
ing, trees need to be available, so too the
means to maintain them. Simply teaching
the benefits of trees without direct experi-
ence of them and demonstrating what ac-
tion to take does not promote active
learning and thus lessens the likelihood of
learners transferring the learning experi-
ence to their own home environment.13

With less than half of the schools receiv-
ing trees from government departments,
it appears that there is an opportunity for
greater government support to increase
Arbor Week benefits to schools, especially
by making trees available. Some rural
schools have never been approached
about Arbor Week and were not even
sure what the week represented. These
schools were receptive to the idea of
planting trees and were prepared to
maintain them. Greater government
involvement need not just be within the
context of Arbor Week, but also more
broadly through agroforestry initiatives,
the national Land Care programme, the
supply of biomass energy and the like.
Focusing on economically useful species
can increase participation.18 In South
Africa, the majority of rural households
consider that it is the government’s
responsibility to provide trees for com-
munal rural areas.20 Donations from indi-
viduals and companies are greater to
urban schools, possibly because of the
closer proximity. The role of NGOs was
more apparent in rural schools. In our
study, most of the schools that were sup-
plied with trees have only one or two
suppliers, although rarely did both of
them provide trees during the same year.
Thus, there is uncertainty from year to
year regarding supply, and when external
agencies do not provide trees, teachers
use their own money, or school funds, to
purchase at least one tree from the nearest
source. Such uncertainty limits forward
planning and participation. Most of the
schools that do not want more trees were
restricted by lack of space, or lack of
fenced space. Others had limited re-
sources (water or funding) to look after

more trees and saw them as an added
burden on their already limited finances.
In such instances we recommend that
Arbor Week initiatives not be curtailed,
but rather extended to other public areas
in the local community (clinics, halls,
churches, sports grounds) as well as
learners’ homesteads. This will serve to
reinforce the central messages of Arbor
Week as well as increase the number of
trees planted, which is currently rela-
tively small for most schools.

Most urban and rural schools therefore
do organize a range of activities around
trees and tree planting during Arbor
Week. However, participation and aware-
ness is higher in urban schools than in
rural ones. Thus, a conscious strategy and
allocation of resources is required to re-
dress this imbalance. There is also need
for a more reliable distribution of trees so
that schools can plan ahead, as well as a
more holistic approach towards facilitat-
ing and supporting tree planting cam-
paigns during Arbor Week and the rest of
the year. The provision of educational
materials and fencing would be of key
strategic value.
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ship. We are grateful for useful comments from Fiona
Paumgarten, James Gambiza and two anonymous
referees on earlier drafts of this work.

1. Groninger J.W., Close D.D. and Basman C.M.
(2002). Can small, rural communities practice
urban forestry? J. For. 100, 23–28.

2. Long A.J. and Nair P.K.R. (1999). Trees outside
forests: agro-, community, and urban forestry.
New For. 17, 145–174.

3. Summit J. and Sommer R. (1998). Urban tree-
planting programs — A model for encouraging
environmentally protective behaviour. Atmosph.
Environ. 32, 1–5.

4. Arnold J.E.M. and Dewees P.A. (1995). Tree
Management in Farmer Strategies: Responses to
Agricultural Intensification. Oxford University
Press, Oxford.

5. Paumgarten F., Shackleton C.M. and Cocks M.
(2005). Growing of trees in home-gardens by rural
households in the Eastern Cape and Limpopo
provinces, South Africa. Int. J. World Ecol. Sust.
Dev. 12, 1–19.

6. Price L. and Campbell B. (1998). Household tree
holding: a case study of Mutoko communal area,
Zimbabwe. Agrofor. Syst. 39, 205–210.

7. Mudau T. (2000). Urban greening. In South African
Forestry Handbook 2000, ed. D. Owen, pp. 545–550.
SAIF, Pretoria.

8. Cohen S. (1999). Promoting Eden: tree planting as
the environmental panacea. Ecumene 6, 424–446.

9. Campbell B.M., Grundy I. and Matose F. (1993).
Trees and woodland resources: the technical
practices of small-scale farmers. In Living with
Trees: Policies and Forestry Management in Zimbabwe,
eds P.N. Bradley and K. McNamara, pp. 29–62.
World Bank Technical Paper 210, Washington,
D.C.

10. Campbell B.M, Jeffrey S., Kozanayi W., Luckert
M., Mutamba M. and Zindi C. (2002). Household
livelihoods in semi-arid regions: options and con-
straints. CIFOR, Bogor.

11. Kasrils R. (2000). Trees heal our land. Department
of Water Affairs and Forestry/Directorate:
Communications services. Accessible at http://
www.dwaf.gov.za/Communications/Press/
Releases

12. Kollmus A. and Agyeman J. (2002). Mind the gap:
why do people act environmentally and what are
the barriers to pro-environmental behaviour?
Environ. Educ. Res. 8, 239–260.

13. Rickinson M. (2001). Learners and learning in
environmental education: a critical review of the
evidence. Environ. Edu. Res. 7, 207–320.

14. Ndandani M. (2001). Rural schools and educa-
tional technology: a case study of rural schools in
the Molopo district, Mafikeng. Dev. Sthn Afr. 18,
377–393.

15. Demarcation Board of South Africa. Online:
http://www.demarcation.org.za

16. Frey J.H. and Oishi S.M. (1995). How to conduct
interviews by telephone and in person. The Survey Kit
4. SAGE Publications, London.

17. Dewees P.A. (1995). Trees on farms in Malawi:
private investment, public policy and farmer
choice. Wld Dev. 23, 1085–1102.

18. Mahapatra A.K. and Mitchell C.P. (2001). Clas-
sifying tree planters and non planters in a subsis-
tence farming system using a discriminant
analytical approach. Agrofor. Syst. 52, 41–52.

19. Lee J. and Potter L. (1998). Tree Planting in Indone-
sia: trends, impacts and directions. Occasional Paper
18. CIFOR, Bogor.

20. Banks D., Griffin N., Mavradonis J., Shackleton C.
and Shackleton S. (1993). Planting trees: who
does, who doesn’t and why. New Ground (Spring),
18–19.

21. Shackleton C.M., Botha J. and Emanuel P.L.
(2003). Productivity and abundance of Sclerocarya
birrea subsp. caffra in and around rural settlements
and protected areas of the Bushbuckridge low-
veld, South Africa. For. Trees Liveli. 13, 217–232.

22. High C. and Shackleton C.M. (2000). The compar-
ative value of wild and domestic plants in home
gardens of a South African rural village. Agrofor.
Sys. 48, 141–156.

New Book

HIV/AIDS in South Africa

Edited by
S.S. Abdool Karim & Q. Abdool Karim

A definitive text covering all aspects of
HIV/AIDS in South Africa, from basic
science to medicine, sociology, eco-
nomics and politics. Written by a team
of South African experts, it provides a
thoroughly researched account of the
epidemic in the region.

Written for the general reader, under-
graduate and postgraduate students,
health care providers and policy-
makers as well as scholars everywhere
studying HIV/AIDS in Africa.

ISBN 0521616298
£35.00 (US$60.00)

Cambridge University Press
Pp. 592



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AmazoneBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.01000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00500
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


