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BACKGROUND

erban Forests in Tanzania like in many other countries, has been going on for decades
to meet various purposes such as provision of shade, aesthetical values, and many other
environmentaland ecological benefits (Phillips, 1993; Nowak, 2000; Nilson, Konijnendikj
and Randrup, 2005). Trees in urban areas are now an integral part of large cities, rural
areas,streets, backyard, parks and open space in urban cities, adding beauty and character
to installations (McPherson, 1998). They influence the environment by improving air
quality and reducing energy cost as well as contributing to water and soil conservation
(Samyser, 1984; McPherson and Simpson, 2000). Studies have shown that properly
placed trees can reduce energy consumption by shading building walls and windows.

hade and canopy cover alter micro-environments and reduce energy costs of cooling
the facilities (Xiao, Mc Pherson, Ustin, Grismer and Simpson, 2000; Samyser, 1984;
Points,2000; McPherson, Simpson and Scott, 2002). Urban forestry provides benefit to
communities by bringing people together, and they form connections between humans
and the urban flora and fauna (Samyser, 1984; Points, 2000). Trees in urban forest add
beauty through their shape, texture, colour and fragrance. They soften the appearance of
buildings, packing areas and streets. Psychologically, trees create feelings of relaxation
andwell-being. They can provide privacy and a sense of solitude and security. The habitat
andfood provided by urban forestry to small animals and birds enhance the character of
theenvironment (Samyser, 1984; Carter 1995).

Theenvironmental values of urban forestry are known with certainty. Trees are essential
in intercepting rainfalls and help to control erosion of valuable topsoil. The root system
helpsstabilize the Soil and slow rainfall runoff by absorbing water before it enters a storm
drainagesystem (Moll and Ebernreck, 1989). Carbon fixation and sequestration, reduction
of air pollution, attraction of other life forms such as birds and monkeys, and add value
to the overall recreation and amenity of an area (IPCC, 2006; Zhao, Kong, Escobedo
and Gao, 2009). The value attached to urban forestry in provision of open space for
multiplication and conservation of rare endangered or special species have increased the
potential of urban forestry. Species like pterocarpus angolensis, Dalbergia melanoxlon,
Millicia, excels, kyaya anthotheca and the like, which are known to be threatened can
easily be conserved through urban forestry programs. It is now acknowledged that tree
planting in urban areas has become a necessity rather than an optional, and no human
being can live comfortably without associating himself or herself with trees nearby (Moll
and Ebenreck, 1989; Nillsson, 2000; Smith and Smith, 2003).

Tree planting in urban areas of Tanzania is mainly done by individuals around their
homestead, and to a certain extent by the municipals in public areas. Sometimes tree-
planting has taken a political face, where every individual in a society is obliged to plant
a certain number of plants. In most cases prior arrangement on what has to be planted has
beenlacking, necessitating people to plant whatever species they come across during the
planting season. This practice together with the preference to some few species has made
landscape in the cities to comprise trees of single or just a mixture of few species. For
example, Grevilea robusta is known to dominate most of the Lushoto landscape (SECAP,
2009), while Senna siamea and S. spectabilis are dominant in Hai, Kibaha and Morogoro
Municipalities. This tendency has a serious negative effect when species become prone
to pests and diseases incidences (Miller, 1988; IUFRO, 1997; Nowak, 2000). Tanzania
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Sampling and data collection procedure

Datapertaining to species and genera composition were obtained through a survey that
coveredareas around students' hostels, lecture theatres, administration blocks and other
buildings as indicated in Figure 1. In these areas, a sampling intensity of 100% was
employed.All tree species encountered during the survey were identified on the spot by
theirbotanical names. Where impossible or uncertain sample, specimens were collected
andtaken to Tanzania Forestry Research Institute (TAFORI) Herbaria for identification
or confirmation. Along with the identification, positions of all trees were determined
usinga global positioning system (GPS), where a record on Easting and Northings (x,y)
weretaken.

c:::=l Hortculture unit
c:::=l Residential houses
_Hostel,
c:::=l Office'

SUA main campus

,. Tree
-Main roads
·~_··-·-·Minor roads
-River

Figure 1: A Sketch of Sokoine University of Agriculture (SUA) landscape used in the
study

Approximate ages of the trees were determined through observation of tree diameter,
which is an approximate indicator (Moll and Ebernreck, 1989; USAF, 1998). Thus,
diameter at breast height (dbh) for each tree encountered was recorded. Data on the
overall health status of trees was done by observing the conditions of the trees, which
looked at the level of presence of dead branches, pest and disease attack, and nutritional
problems.A four scale ranking of Danis' (1992), with some modification was adapted in
scoring the health status. Trees with excellent condition were those which had the best
qualities in terms of form and had very minor maintenance problems; virtually they had
nodead branches, deformities or nutritional problems, and were in an acceptable location
that could make them achieve a full mature shape and life expectancy. Good trees were
those with desirable form and with proper maintenance that could be returned to an
excellent classification. They were those trees that interfered with utility lines, planted in
overcrowded location, or have minor insect, pathogen, or nutritional problems. Immediate
maintenance and proper care may be able to save such trees. Poor trees were those with
degraded condition which are irreversible. They had over 50% dead branches, drastic
deformities, and severe insect, pathogen or nutritional problems. Such trees have to be
removed as soon as possible. Dead trees included those that were either dead or in such a
poor condition that calls for mandatory immediate. They posses over 90% dead branches
andhave completely succumbed to insects, pathogens, or nutritional deficiencies.
18
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Table 1: Proportion of tree/shrub species occupying the landscape of SUA main campus

:S/l'i
Scientific name NumberoC % oCtotal Scientific uame NumberoC % oCtotalSN
pecie Individual population species Individual population

1
!:iaraca mdlca 217 24.35

l7
Cananga odorata 4 0.44

2
:senna Slamea 1'13 IO.V'I

lR
:syzyglum cummil 'I V.'I'I

Peltophorum 45 5.05 Annona 4 0.44

l africunum lQ senegalensis

<1
Azaalracnta ma,ca 'I) ).V)

<10
lJrzaella mlcran/na 'I V.'I'I

~ Mangljera mdlca 42 4.1
<11

Persea amerzcana 4 0.44

f.
Khaya anthotheca 40 4.411 Casuarina spp 4 0.44

<17

7
FICUSbenJamma LV L.L'I

<1l
Cl/rus retlculata 'I V.'I'I

Royal palm 19 2.13 lJracnysteglQ 3 V.33

R <1<1 spicifomis

Q
Psidlum guOJava 17 1.71

<1,
Ranjobvza 3 0.33
i~oj,,;n~.

)0
AIIJlZlQ spp 14 1.'/

<1"
Uelomx regza 3 0.33

:SennaspectaIJllLS IJ l.4) Mllonoteane 3 v.n
11 <17 lotensis

17
Annona murlcata 12 1.34

<1R
CitruS aurantijolla 3 0.33

l1ura crepltans 12 l.3'1 !!JpathOdea 3 V.33

n 49 campanulata

Jacaranda Y l.01 CitruS paradisi 3 0.33

1<1 mimosifolia ,0
lJaunmla varzagata Y l.VI YhOemx reclmata 3 V.33

1~ , I
TermmallQ catappa 9 l.VI !!Jterculla 3 V.33

11> ,7 appendiculata
Jermmalza Y I.V 1 Kigella aetheoplca 2 V.U

17 ivorensis ,l
CAtrus smens IS Y l.V 1 Araucarza 2 V.U

lR ~4 celmalis
Araucarza spp Y l.01 Xlmema 2 O.U

19 " Americana

20
KigellQ ajlCana Y 1.01

~Ii
Treculla ajrlcana 2 0.22

Jermmalla mantaly II O.IlY Artocarpus 2 O.U

21 ~7 heterophyllus

?? Pmuspatuta II O.IlY
,R

CotlemlJora spp 2 O.U

Leucaena II V.llY euphOrIJla 2 V.U
?, leucocephala ,Q tirucalli

7<1
MlIlCla excelsa II V.llY

,,0
eUphOrIJza spp I V.II

(jrevlllea roIJusta I V./ll l'raxlmus I V.II
7, "I intal!ifolies

71> AIIJlZla leIJIJeclt I V./ll ,,7 1"lcus eyeamams 1 V.ll

eucalyptus 0 V.OI lJauhmlQ spp 1 V.II
?7 maidenii lil

Cocus nucijera 6 0.67 Cordia seIJastma I V.II
7R ,,<1

29
1hUJa OCCldentalLS 0 V.OI

Ii,
Vltex domana 1 V.ll

Khaya senegalensLS 6 0.67 Rauvo/fta caJjra I O.ll

,0 f.1i
Pteleopsls mytijolla 5 0.56 Annona squamosa 1 0.11

,1 li7
CItruS limon 5 0.56 Markhamza 1 0.11

,? liR obtusifolia

"
AlblZlQ versIcolor 5 0.56

"Q
Elasls gumensla I V.l!

AlblZla 5 V.)O utners (dead) 1'1 l.)f

'1<1 schimperiana 70
j) CetlLStemon ) V.)6 10tal llYI 100

citrinus
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The overall distribution of species within the landscape showed a clustering tendency,
since high concentration of individual species was noted in some places. For example,
areas around the Department of Crop Science and Administration blocks were
overstocked with Saraca indica, while areas behind the Department of Forest Biology,
Faculty of Forestry and Nature Conservation, Faculty of Veterinary Medicine, Institute of
Sustainable Rural Development, Business Centre were concentrated with Senna siamea.

Thenoted diversification gives a clear indication on what has been happening with tree
planting in most urban areas of Tanzania. Diversification of species has been quite poor,
withonly a few occupying large proportion of landscape. The tendency of concentrating
on few species has a negative effect, particular in the incidences of pest and disease.
Single species or monoculture type of planting tends to provide an insect with the same
typeof food, and if found palatable, then, chances of clearing and leaving the landscape
bareis quite large (Nair, 1993). Concentration of a few species does not only expose the
speciesto risks of the pest and disease, but it reduces the overall beauty of the landscape.
Important aspects of landscaping such as colour, form, texture, line and scale are difficult
tobe achieved with the use of one or two species (Richard, 1982). There are many other
advantages of incorporating a diversity of plants in a landscape since such diversification
increases the number of habitats (both vertical and horizontal), which can be used by a
variety of flora and fauna. This makes urban forestry to contribute toward biodiversity
conservation, and provide a wonderful recreation sites where people can interact with a
diverse of flora and fauna. These aspects cannot be achieved with a kind of species and
generadiversity noted in the current study (Phillips, 1993).

Ageclass distribution and overall health status

Theage class distribution of trees and shrubs was observed to diverge from the prescribed
standard as per chi-square test (Table 3). While the prescribed standard requires
the distribution to be 20%, 60% and 20% for young, mature, and over-mature trees
respectively (McPherson, 2000; Moll and Ebemreck), the field observation noted the
distribution of 28.3 %, 62.7 % and 9.0% respectively.

Table 3: Age class distribution of tree/shrub species occurring at SUA main
campus: comparison of observed and ideal age class distribution

DBHrange Number of trees Proportions
Observed (0) Expected (E) Observed
252 178.2 28.3

Expected
20

Mature (>15-61cm) 559

Overmature(>61cm) 80

534.6

178.2

891

62.7

9.0

100

60

20

100Total 891
y.} = 6.991, P = 0.033
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Recommendations

SUA, being one among the higher learning institutions majoring in forestry, nature
conservation and environmental sciences among other fields needs to maintain high level
of professionalism in landscaping to enable others learn from her. In order to maximize
the benefits that could accrue from the urban forestry, land-owners and municipals are
encouraged to consider employing or seeking technical advice from the landscaping
professionals who could take care of the deficit observed. These professionals could start
by carrying out an inventory to ascertain what species are available on the land and how
best they can be manipulated. Furthermore, tree planting in urban centres need to be
pre-planned and town dwellers have to be educated on the ideal way of manipulating the
landscape rather than planting whatever they come across.
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