
Journal of Arboriculture 24(6): November 1998 333

EVALUATION OF THE PLANNING, IMPLEMENTING,
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Abstract. Techniques for planning, implementing, and
monitoring urban forest management in the Municipal
Department of Recife, Brazil, were analyzed. During two
months in 1996, planting and pruning programs were also
evaluated. We observed an absence of planning and a
failure to employ technical approaches in species selection,
installation, and pruning. We identified such problems as
planting trees of medium size under power lines, use of
saplings of poor form, insufficient space for the growth of the
trees, lack of fertilization and other cultural treatments,
inadequate pruning, and inefficient systems for follow-up
monitoring and evaluation. An urban forest management
plan was recommended to the city.

The city of Recife, capital of the state of
Pernambuco, is in the northeast area of Brazil,
along the Atlantic Ocean. It has a population of
1,311,327 and an area of 223 km2 (80.4 mi2)
(Sette 1987). Recife's natural vegetation and ter-
rain are influenced by the estuary and tidal envi-
ronment. Besides the area of the low estuary,
there is a flood plain of approximately 53 km2

(19.2 mi2), where the old sandbank vegetation
was initially converted to sugar-cane plantations
and later to urban neighborhoods.

Surrounding the plain area is a group of hills,
originally covered by the coastal tropical rain for-
est. Since the Portuguese colonization in the 16th
century, this area has been intensely deforested
and is now a densely populated urban area.

Over its 440-year history, Recife's natural and
cultural characteristics have been altered
significantly. The main environmental changes
were deforestation and draining of swamps,
inadequate solid-waste disposal, water pollution
from inadequate waste treatment, erosion of de-
forested hillsides, and poor conservation of natu-
ral resources.

The urban forest can be defined as the trees,
natural or cultivated, within a city (Sanchotene
1994). It includes trees on public streets and
roads, in parks, squares, gardens, private areas,

and the residual native forest. Each component
has a role in the improvement of environmental
quality of urban centers and, in the same way,
each demands management practices as well as
monitoring and conservation.

Being an old city with haphazard planning and
the destination of immigrants from the northeast,
Recife has a high growth rate in population and
real estate development, which results in signifi-
cant problems for the urban forest. For example,
small gardens and residential back yards are giv-
ing way to large buildings. Areas of native veg-
etation on the periphery of Recife are subject to
development through real estate speculation and
the construction of residences. Street tree plant-
ing is often carried out haphazardly, without con-
sidering the space and maintenance
requirements of trees. To avoid or reduce these
problems, Recife requires a comprehensive ur-
ban forest management plan for the selection,
planting, and care of new trees, as well as for the
conservation of native forests.

The goals of this study were to evaluate the
planning practices and to monitor trees on the
streets, roads, and squares of Recife, as well as
to identify urban forest management problems
and suggest some solutions. We monitored the
activities of the Division of Pruning and Planta-
tion (DVPP), which is the department responsible
for maintenance.

Environmental and Historical Aspects
The city of Recife is located on the coast in the
northeast of Brazil, in the state of Pernambuco, at
8° south latitude and 34°55' west longitude. The
climate is hot and humid, with an average tem-
perature of 26°C (79°F), with a maximum of 33°C
(91 °F) and a minimum of 19°C (66°F), and annual
precipitation of 1,700 mm (70 in.) (Sette 1987).
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Founded in 1537, at the beginning of the Por-
tuguese colonization, Recife was the "port of the
ships," where sugar produced at the mills of
Pernambuco was shipped and where slaves from
Africa arrived, as well as a wide range of valuable
products. In 1630, the period of Dutch dominion
began in Pernambuco. After initial conquest, the
Count Maurfcio de Nassau arrived, representing
the Indian Westerners' Company. Nassau built
Maurfcia City as the capital of Dutch Brazil, en-
dowing it with palaces, parks, and wide streets af-
ter Dutch designs, in what is now the central
neighborhoods of Recife. This was probably the
first time that native and exotic plants were used
in the urban forests of Brazilian cities. Historical
reports and iconography of the time reveal some
aspects of the extensive gardens and boulevards,
such as the Palace of Friburgo or the Towers,
where 300 transplanted adult coconut trees were
planted. In addition, tropical fruit trees of Ameri-
can, Asian, and African origin were planted
(Andrade 1995). Nassau left Recife in 1644 and
the Dutch were expelled from Pernambuco in
1654. The beautiful landscape created by Maurfcio
de Nassau was subsequently lost.

By 1709, the settlement pattern of Recife
focused on villas. During the 18th century, the
urban forest consisted mainly of vegetation on
ranches, known as brushwood. With the expan-
sion of the city, the brushwood retreated. The
suburbs emerged as residences for families who
surrounded their homes with great back yards,
rich in fruit trees.

In 1823, the community of Recife was elevated
to the city category. It was also in the 19th century
that there were initial plantings of gameleiras
(Chorisia speciosa) in the streets and squares. The
city government oversaw management of the trees
and invited inhabitants to plant more trees, includ-
ing the native species aroeira (Schinus
terebinthifolia), white or red gameleira (Chorisia
speciosa), espinho-de-judeu (Xylosma salzmanii),
trapia (Crateva benthami), visgueiro (Parkia
pendula), caneleira (Ocotea gardneri), and the ex-
otic fruit tree mangueira (Mangifera indica) (Sette,
no date).

Today, the older neighborhoods of Recife con-
tain elements of these original plantings, with

many trees that date from the early 20th century.
However, over time, the urban plan of Recife
changed with growth of the city. The urban forest
today exists among the typical problems of large
cities. Thus, the management of this urban for-
est requires an efficient system of assessment
and maintenance.

Although the importance of the urban forest is
known and emphasized by many authors, there
are few studies of the urban forest of Recife.
Among them are the evaluation of the urban for-
est by Biondi (1985) and the proposal of Veras
(1985), which consist of an urban forest survey
and development of a management plan for the
municipal district. Beginning in 1993, the city gov-
ernment of Recife initiated an inventory of all the
trees of public streets and roads using a geo-
graphical information system (GIS) (Freire 1994).

Material and Methods
To evaluate the current planning program and
management of the urban forest in Recife, we
considered three aspects: an evaluation of re-
quests for new plantings, an evaluation of the
technical aspects of the plantings, and evalua-
tion of pruning practices.

Evaluation of requests for new plantings.
For 60 days, from May to June 1996, all requests
from citizens for planting were registered, includ-
ing date and location of the planting and number
of trees planted by species.

Evaluation of technical aspects of
plantings. For plantings in public streets and
roads, we took a random sample of 16 requests
and identified the date of the request, the loca-
tion of the requested planting (address), the type
of the site (residence, residential condominium,
school, industry, business, square, margins of
galleries, etc.), the species to be planted, the date
of planting, and the conditions of the planting
(sapling height, stacking protection, presence and
height of power lines, distance from the curb, free
area for basal development, and distance to the
buildings). We evaluated the standard planting
methods, comparing them with those suggested
by the specialized literature (CESP 1988). For
plantings in squares, we evaluated recent
plantings in four public squares, analyzing spe-
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cies performance, sapling quality, and the result-
ing effects of the plantings.

Evaluation of pruning practices. We evalu-
ated three operations of pruning, for a total of 44
trees. For each operation, we assessed the date,
street, neighborhood, skill of the work team, equip-
ment used, and level of care taken by workers. Each
pruned tree was evaluated for its pruning needs,
quality of the work, occurrence and types of dam-
ages, and condition of the tree after pruning.

Results and Discussion
Handling of planting requests for public
streets and roads. Requests for tree planting
were made by citizens through phone calls to
Recife's Municipal Department of Urban Forestry.
Most of the solicitations came from owners of
houses and condominiums, as well as from as-
sociations and schools. In the study period, 123
requests for tree plantings were registered. In re-
sponse, 335 saplings of 16 species of trees and
shrubs were planted (Table 1).

Of the species used, cassia amarela (Senna
siamea), sombreiro (Clitoria fairchildiana), and
espirradeira (Nerium oleander) represented
72.8% of total. The predominance of Senna
siamea in the urban forest of Recife has been
mentioned by Biondi (1990). Other species listed
as common in 1985 were oiti-da-praia (Licania
tomentosa), amendoeira (Terminalia catappa), al-
garoba {Prosopis juliflora), ficus (Ficus
microcarpa), flamboyant (Delonix regia), and
acacia mimosa (Pithecelobium dulce). These
species are no longer planted. On the other hand
species such as palm (Elaeis guineensis),
Cuban acacia (Thespesia populnea), and jasmim-
de-natal (Lagerstroemia indica) were used. These
last two species are of small and medium size
and can be planted under the power lines.

The choice of the species to be planted was
based on the applicants' desires and the avail-
ability of saplings. This procedure did not take
into account the species existing in the area or
the real needs of the sites.

Evaluation of technical aspects of new
plantings in public roads and squares. The
elapsed time from request to actual planting var-
ied from one day to three months. The planted

Table 1. Number of saplings planted in public streets
and roads, by species, from May to June 1996.

Common name/
species

Cassia amarela
(Senna siamea)

Sombreiro
(Clitoria fairchildiana)

Espirradeira
(Nerium oleander)

Palmeira deride
(Elaeis guineensis)

Felicio
(Felicium decipiens)

Acacia cubana
(Thespesia populnea)

Pau-brasil
(Caesalpinia echinata)

Algodao-da-praia
(Hybiscus pernambucensis)

Jasmim-natal
(Lagerstroemia indica)

Mororo
(Bauhinia variegata)

Palmeira imperial
(Roystone regia)

Espatodea
(Spathodea campanulata)

Cassia-cordao-de-ouro
(Cassia fistula)

Cassia rosa
(Cassia rosea)

Sibipiruma
(Caesalpinia peltophoroides)

Ipe roxo
(Tabebuia spp.)

Total

No.
of trees

132

57

55

21

20

17

8

7

5

4

3

2

1

1

1

1
335

%

39.4

17.0

16.4

6.3

6.0

5.0

2.4

2.1

1.5

1.2

0.9

0.6

0.3

0.3

0.3

0.3
100.0

trees were of species suggested by the appli-
cants, the most common being Senna siamea.

In the evaluated plantings, planted saplings
were of the recommended height (above 1.8 m
[6 ft]) in only two locations. Most of the saplings
were 0.8 to 1.5 m (2.5 to 5 ft), with heights of
0.3 m (1 ft) in a few locations. The saplings used
in the plantings were produced in plastic bags of
sizes varying from 12 x 15 cm to 20 x 30 cm
(4.5 x 6 in. to 8 x 12 in.) at the nursery of the
city's Municipal Department. All the saplings re-
ceived protection frames and support. Planting
pits varied in size. No fertilizer was added at plant-
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ing. The saplings were planted at distances from
the curb that ranged from 0.1 to 0.8 m (0.3 to
2.5 ft). In 80% of the plantings, free areas were
maintained for the basal area growth of 0.25 m2

(2.7 ft2), which is below the technical recommen-
dation of 1 m2 (11 ft2) (CESP 1988). In 50% of the
locations, phone wires and power lines were lo-
cated 5 m (16.4 ft) above saplings. In those
places, trees of medium size with great crown
volume were installed; these trees will require
future pruning. The distance from the trees to
buildings varied from 0.6 to 3 m (2 to 10 ft).

From May to June 1996,544 trees and shrubs
were planted in squares of Recife. In the four
evaluated squares, spacing between trees was
2 m (6.5 ft), resulting in excessive density. The
species commonly used in the squares were
Tamarindus indica, Cassia grandis, Delonix re-
gia, Spatodea campanulata, and several palm
species, with a prominence of the dende (Elaeis
guineensis), and other ornamental trees.

Analysis of pruning practice. The pruning
operation team included of six to eight workers
who used machetes to cut the branches. Only
one team used safety equipment, such as gloves
and protection glasses. In no case was sanitiza-
tion used. The average pruning time varied from
15 to 20 minutes per tree. The species pruned in
the three pruning operations are listed in the
Table 2.

The largest number of pruned trees was for
Pithecelobium dulce, a species of great size with
an irregular trunk and crown. Of the observed
work, 86.4% was considered advisable and 2.3%
indispensable (related to power lines). It was de-
termined that 11.4% of the trees were pruned
unnecessarily. The quality of pruning was con-
sidered poor in 4.5% of the cases, acceptable in
93.2%, and good in 2.3%.

On the 44 trees pruned, 84.1% suffered light
damage from the pruning. The most frequent in-
juries were scars (72.1%) and deformed or un-
balanced crowns (27.9%). The high frequency of
damaged trees was due the lack of technical su-
pervision, lack of training of the operators, and
the use of inadequate equipment. On the pruned
trees, 25% required additional pruning work and
4.5% were considered unrecoverable.

Table 2. Trees pruned, by species.

Common name/
species

Acacia-mimosa
(Pithecelobium dulce)

Oitizeiro
(Licania tomentosa)

Cassia siamea
(Senna siamea)

Amendoeira
(Terminalia catappa)

Sombreiro
(Clitoria fairchildiana)

Ficus benjamim
(Ficus microcarpa)

Ipe roxo
(Tabebuia spp.)

Total

No.
of trees

16

11

10

03

02

01

01
44

%

36.4

25.0

22.7

6.8

4.5

2.3

2.3
100.0

Conclusions
The Municipal Department of Recife, which is re-
sponsible for the urban forest, does not have a
comprehensive management plan. There is nei-
ther planning of new plantings nor monitoring of
the existing urban forest. The city lacks the abil-
ity to advance and to recommend tree species,
planting times, and cultural treatments. In spite
of the potential for diversity, recent plantings in-
corporate little species variation. There is little use
of native species with good performance poten-
tial, such as Tabebuia spp.

One of the most significant limitations to tree
growth in Recife is the presence of overhead
power lines along the streets. Species with oth-
erwise good potential for use as street trees can-
not be planted because they will interfere with
the utility wires. In the last ten years, no new
plantings of traditional species such as Licania
tomentosa, Terminalia catappa, Ficus
microcarpa, and Delonix regia have been imple-
mented.

In response to citizen requests, species se-
lection did not take into consideration important
site factors such as width of the street and side-
walk, height of the power lines, soil conditions,
or type and intensity of the traffic. Requests for
tree plantings were from traditional neighbor-
hoods of Recife, most of them middle class, and
the goal was to restore or enlarge the existing
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urban forest. There were no requests for plantings
in recently urbanized areas.

The plantings in public streets and roads used
stocks of small height and poor quality without
enough area for sufficient basal growth. Trees of
medium size (height above 6 m [20 ft]) were in-
stalled under the power lines and too close to
buildings. There was little or no supplementary
fertilization, irrigation, weeding, or pest control.

The revival of public squares involved the larg-
est number of new trees, although planting did
not follow a project or consider the original de-
sign of each square. The intensive planting did
not seem to be a landscaping decision but rather
a management option to compensate for the lack
of trees along the public streets and roads.

As observed in our study, pruning damaged the
trees, causing wounds and unbalanced crowns.
The use of the machetes was considered inap-
propriate; saws or similar equipment should be
used. The pruning operations also revealed a lack
of training and technical supervision. This caused
problems in worker safety, a lack of good pruning
technique, and a distortion of tree form and struc-
ture. The monitoring system adopted by the Mu-
nicipal Department was ineffective because it was
based on registration of new plantings and com-
pleted pruning, without an effective method for
evaluating the quality of the work.

We recommend that the Division of Pruning
and Plantation of the City of Recife, as well as
agencies providing similar services in another
cities, immediately prepare and implement a com-
prehensive urban forest management plan,
including:

• a system of data collection and evaluation
for the urban forest

• a plan for new planting and cultural treat-
ments based upon species and site
requirements

• technical norms for species selection,
production, evaluation, size of pits, fertiliza-
tion, distance from the curb, buildings, and
power lines, free area at the base, types of
frame protection, irrigation, pruning, pest
management, and replanting

• training of technical and support staff

• education of the population about conser-
vation of the urban forest, as part of a
systematic program of environmental
education

• technical norms for the pruning, for the
municipal department as well as for electric
and telephone companies

• management programs for other parts of
the urban forest, which should include new
areas, preservation of parks and areas of
native vegetation, revival of squares
considering their historical and cultural
values, and motivations for the planting of
trees in back yards and ranches

• creation of a research nucleus of support
to study potential species, with emphasis
on native trees.
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Resume. Les techniques de I'organisation et conduc-
tion adoptees par le service municipal de I'arborization urbain
de Recife ont etees evaluees. Pendant deux mois, dans 1996,
les plantations et les operations de tailles accomplies ont
aussi etees evaluees. II a ete observe I'absence des actions
de I'organisation et aucune adoption d'approches techniques
a propos de la selection d'espece et realisation de planta-
tions et tailles. II a ete identifie des problemes comme plan-
tations d'arbres de dimension moyenne sous ligne a haute
tension, plants de modele inadequat, espace insuffisant pour
I'augmentation des arbres, absence de assaisonnement et
traitements culturels, tailles inadequates et systemes
inefficaces d'ecoute et evaluation. A la fin, un plan de
I'arborization a ete recommande.

Zusammenfassung. Die Planung, Ausfuhrung und
Uberwachung von Stadtforstprogrammen in Recife, Brasilien
wurden hier analysiert. Uber eine Zeitraum von zwei Monaten
wurden auch die Pflanzungen und BaumschnittmaBnahmen
bewertet. Es gibt einen Mangel bei der Planung und bezuglich
derArtenauswahl, Pflanzung und Schnittausfuhrung wurden
keine geeigneten Techniken angewendet. Polgende
Probleme wurden identifiziert: Pflanzung von mittelwuchsigen
Baumen unter Versorgungslinien, Pflanzenmaterial von
minderer Qualitat, zu kleine Pflanzlocher, schlechte
Schnittfuhrung und uneffiziente Systeme der Uberwachung
und Bewertung. Am Ende wird ein Plan fur einen Stadtforst
vorgestellt.

Resumen. Se analizo la planeacion, implementacion y
monitoreo del programa de Dasonomfa Urbana de Recife,
Brasil. La plantacion y las operaciones de poda tambien
fueron evaluadas por un perfodo de dos meses. Hubo
ausencia de planeacion y aplicacion de tecnologias
apropiadas en lo concerniente a la seleccion de las especies,
plantacion y poda. Los problemas identificados incluyen
plantaci6n de arboles de tamano mediano bajo lineas
electricas, pobre calidad de las existencias para la plantacion,
espacio insuficiente para el crecimiento de los arboles,
ausencia de fertilizacion y tratamientos culturales, poda
inapropiada y sistemas ineficaces de monitoreo y evaluacion.
Al final se recomendo un plan de dasonomia urbana.


